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Ediswan Mercury Vapour Grid Controlled Rectifier Type 21 N12

This Ediswan Valve is specially~designed for controlling P [y —

the HT supply of High Frequency heating equipment. ;

With a PIV rating of 10 kV at 3 amps plus a maximum | :::::: ::':r‘e‘:; i:::;::awmm 5iw;
surge rating of 20 kV PIV, it fills a gap not previously RATIESS Absolute maximum PIV surge rating (kV) 2
covered by any other valve of this type. It is surprisingly I T 3
small for a valve with such a power handling capacity, MOUKTING POSITION Base Down (Verical)

and as it has been produced specifically for this work it P——

costs less than any other available type that might be MAXIMUM DIMENSIONS Dizmeter 5% mm

adapted for the purpose. seatedleRpes0lng

If you want to know more about this valve and discuss its application to your own equipment—uwrite to us

EDISWAN

Assoclated Electrical Industries Limited
Radio & Electronic Components Division

1SS CHARING CROSS ROAD, LONDON WC2 TELEPHONE GERrard 9797
TA 16'164'2160
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82 (ADVERTISEMENT)

and so Mullard will be bringing you many
interesting details of What’s New in the
New Sets—new devices, new developments,
and the latest production techniques in
Mullard’s constant endeavour to contribute
to better radio television and sound re-
production.

TRANSISTORS
FOR
TELEVISION

Mullard transist-
- ors and diodes are
now to be found
in a number of
television receiv-
ers. For instance
the Mullard alloy-
diffusion tech-
nique has made
AF10 possible the manu-
facture of types
such as the AF102
transistor which
is able to operate
at frequencies up
to 200 Mc/s. Thus
the AF102 is used as the r.f. mixer and
oscillator in television tuners operating in
Bands I and III.

Another example is the new silicon-diffused
junction rectifier, type BY100, which is
used as a mains rectifier. Because of the
construction and small size of this device it
allows great flexibility in its positioning in
the receiver, with a subsequent reduction of
localised heating. Other Mullard semi-
conductor devices found in television
receivers include the well-known german-
ium diodes OA70, OA79, OA81 and
0OA90.

The first portable transistor television sets
have been introduced and this development
is partly due to the availability of Mullard
devices which enable the special require-
ments of a transistor television receiver to
be fulfilled. Well-established Mullard types
such as the OC28, OC45 and OC71 are
used, while the alloy-diffused transistor
AF102 is used in the tuner, and the AF114
alloy-diffused transistor for the vision and
sound i.f. stages of the receiver. (The AF
series was first used in a.m. and f.m. radio
receivers.)

The video stage of a transistor television
receiver has to perform the difficult task of
bridging the gap between the semicon-
ductor devices and the thermionic picture
tube. The demands on a transistor for this
stage are severe since, in addition to the
large bandwidth needed, the collector volt-
age and dissipation are high. The Mullard
AF118 alloy-diffused transistor meets these
arduous requirements.
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| New Mullard Valves

for
tabilised
imebases

One of the features of modern TV receivers is the increas-
ing use of stabilised timebases. With earlier circuits, black
edges would appear under conditions of low mains voltage.
Stabilised circuits compensate for this, producing almost
constant ‘pictulrc height and width under adverse con-
ditions of mains voltage.

These circuits however, make much greater demands
upon the output valves, and it was for this reason that the
PL84, and later the PCL85 were introduced for use in stabilised field output circuits.
In the line timebase, the PL36 is now used extensively. This valve has a higher peak
current and higher anode dissipation than valves used previously in this application.
The peak anode voltage rating 1s also higher. In order that full use can be made of the
higher ratings of the PL36, the new booster diode, PY800 illustrated above, was intro-
duced. This valve has a peak inverse voltage rating of 5.25kV, and the peak cathode-
to-heater voltage rating is 5.75kV.

TAPE-HEAD
CORES

Mullard Ferroxcube is finding increasing application as a core material
for tape-recorder heads, particularly in erase heads, where high fre-
quencies are involved. The high resistivity of Ferroxcube results in low
eddy-current losses at these frequencies without the need for laminating
the material, and its hardness and resistance to wear yield a long head life.
Usually laminated nickel-iron alloys are used for tape-head cores: the
saturation level and the permeability of these alloys are higher than those
of Ferroxcube. However, the high values of permeability are only
achieved in a well-annealed material completely f?ee from strain, and as
this condition is difficult to maintain when assembling heads from thin
laminations, the high values are seldom fully realiseg in practice. Fur-~
thermore, the eddy-current losses in alloy cores, even when constructed
of very thin laminations, are appreciable at high frequencies, so that
Ferroxcube offers a considerable advantage over these alloys as a material
for use in tape-head cores.

Ferroxcube cores are normally supplied in two basic shapes, each avail-
able in a range of thicknesses to suit various track widths. To allow gap
widths to be made to individual specifications, the cores are supplied as

pressings, which are ground by the user before assembly to give the
correctly dimensioned gap.

IMPROVED VALVE HEATER COATING

The incidence of heater-to-cathode breakdown in a valve and the susceptibility of a
valve to hum modulation depend to a large extent on the purity and texture of the
alundum coating on the heater.

Recent innovations have enabled Mullard to produce alundum with an extremely low
concentration of certain impurities (some of which are known to be troublesome), and
rescarch has led to modifications to the texture of the purified powder. Consequently
the alundum coating now used in Mullard valves ensures improved hum performance
and better heater-to-cathode insulation.

MVE 4215
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Exhibitions—National and International

DURING the past month the activities of the staff
of this journal have been, if not entirely absorbed,
to a considerable extent prescribed by the spate of
radio and electronic exhibitions which have fol-
lowed each other (and in some cases overlapped) in
the principal cities of Europe. In this issue we are
able to give first-hand impressions of the shows in
London, Farnborough, Berlin, Amsterdam and
Copenhagen, and next month there will be reports
from members of the staff who, at the time of writ-
ing, are in Milan and Paris.

We take the trouble to see all these things for
ourselves and, as far as lies in our power, to con-
vey our impressions of them to our readers, be-
cause we think it important that our own radio and
electronics industry should be seen in proper per-
spective against a wider background, if not of the
world as a whole at least of Europe where develop-
ments will affect our future outlook, whether or
not we eventually join the Common Market.

Controversy always has and always will surround
the necessity or advisability of holding national
exhibitions at all: they are very expensive; space
must be booked months if not years in advance of
the knowledge of what, if anything, new there will
be to show; information on new products can and
often must be disclosed between show times to
dealers who will not be slow to exploit the possi-
bility of putting on their own shows for the benefit
of customers. But in spite of all these arguments
and when all is said and done there is really no
substitute for the sense of occasion which is
evoked by a big exhibition—and, although they
would be the last to admit it, this applies to the
exhibitors themselves as well as to the general
public. The time and place set a limit to procras-
tination and therein lies an element of danger. We
must not force the march of events to the point
where immature developments are shown prema-
turely to the public. If things go wrong in a
demonstration at an exhibition one cannot get the
visitors back next week to show them it really
works properly.

Looking to the future it is certain that exhibi-
tions will go on, as they always have, in spite of
grumbles by exhibitors about disruption of what
they regard as more important work. Such changes
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as can be foreseen are likely to be in the frequency
with which large exhibitions are held and the ex-
tent to which they become international rather than
national in character.

Ideally, one should hold an exhibition whenever
there is something new to show, and in the roaring
*20s and ’30s a year seemed too long to wait, so
rapid was the rate of technical development. The
milestones seem more widely spaced these days, but
who would dispute that we should hold an exhi-
bition here and now if a breakthrough were dis-
covered in display devices which enabled present
colour performance to be achieved at a cost no
higher than that of a dual line standard receiver?
Meanwhile, a compromise must be sought and our
vote would go to the biennial show. The five-yearly
show in Denmark seems rather frugal, and annual
shows are now apt to give the impression of “the
mixture as before ”—particularly when, as some-
times happens, one finds the stands of the same
firms in the same places year after year. The Ger-
man radio show, which many would say is the best
in Europe at the present time, both from the point
of view of visitors and exhibitors, has since the war
always been held in alternate years. Nearer home
we now have the Instruments, Electronics and
Automation Exhibition alternating with the Com-
ponents Show and developments in these fields are
certainly no fewer or less varied than those in
domestic receiver practice.

The proposals of the German radio industry in
1959 to make their domestic receiver show openly
international, on a reciprocal basis with other coun-
tries, turned out to be premature (we in this country
scrutinize all exhibits carefully to ensure that they
are predominantly of British origin), but in the
future distinctions between national and inter-
national labels are going to be increasingly difficult
to draw. With the regrouping of industry in all
countries into large units and with subsidiaries of
these groups setting up factories in each others’
countries the only strictly national element is the
cost of labour in the final product—and possibly
the styling to meet the tastes of the local market.
Basic technical developments and the driving forces
behind their exploitation are already becoming in-
creasingly international in character.
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Parametric Amplification

OPERATION

AN interesting mode ot operation for high-
frequency transistors has been developed which gives
input characteristics similar to a parametric ampli-
fier and allows useful conversion gains to be obtained
beyond the normal cut-off frequency of the
transistor.

Normally available high-frequency transistors
offer a maximum oscillation frequency of around
1000Mc/s. In this new mode of operation it was
possible to use a high-frequency transistor with a
normal cut-off frequency of 600Mc/s at 1000Mc/s
input frequency in a third harmonic mode mixing
circuit.  This gave 50dB conversion gain with a
noise figure of 7dB for an intermediate frequency
of 10.7Mc/s.

The high-frequency behaviour of a transistor is
mainly expressed by its cut-off frequency and
determined by its emitter capacity, which is formed
by the barrier layer capacity Ces and the diffusion
capacity Ceq. Theory shows that the current-
dependent or diffusion capacity depends in the
following manner on the thickness of the base:

Ce = 39 (W22D) I, £ . (D)
where W =width of the base, D=diffusion constant
of the holes in a p-n-p transistor, and I.—emitter
current.

The input cut-off frequency is given by:—
fo= 127, C, .. L 4t @

where ryw=intrinsic base resistance and C.=total
emutter capacity. The diffusion capacity in the
grounded-base circuit appears like an inductance
which can be made to cancel the barrier-layer
capacity (on the convention that the direction of
voltage and current is counted as positive). If by
this process C, can be made equal to zero, f, will
reach infinity. In the following part we will call
this condition of operation “current-tuned ”.

The circuit which is to be discussed is shown in
the diagram. The 2N700 high-frequency transistor

INPUT, 7
(400Mc/s)

e —

10:7Mc/s
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BEYOND NORMAL CUT-OFF

Underneath view of transistor parametric amplifier

is used as a negative-feedback oscillator in which
the oscillation frequency f, (smaller than fumas, the
frequency at which the gain falls to unity) is
determined mainly by the coaxial line. Capacitor C,
controls the amount of feedback and thereby the
conversion gain. From the theory of feedback
amplifiers, the output impedance will be transferred
by this capacity C: to the input as a negative
resistance with an inductive component. This
capacity forms with the input circuit a capacitive
divider and matching network and must be adjust-
able. For high emitter current and “current-tuned ”
conditions the input is real and has the value

re = (RT./gq) (/1) + 1y N E)
where K=Bolztmann’s Constant, T.=absolute
temperature, g=charge of an electron and x=current
gain. This is correct even beyond the normal cut-
off frequency and will only be limited by the transit
time of the minority carriers across the effective
base width. To achieve this condition properly it
has been found most convenient to use a ZG-
Diagraph, since this readily enables the input
impedance to be set to the correct resistive value,
and it is also necessary to use an electronically
regulated source which allows the voltage across
the emitter and base to be set, and yet which keeps
the emitter current constant when once set.

One can thus consider the input of the transistor
as a varactor with a relatively high resistor (r¢) in
series. Since we are dealing with an oscillating
feedback circuit, the series resistor is negative and
the input circuit appears to have a high Q at both
the input and oscillating frequencies (f, and f.)
provided that these only differ by a small amount,
e.g., by the magnitude of the intermediate frequency
f.- This also applies to harmonics of f,. For
example, taking f, as 10Mc/s one can use the third
harmonic of a 300Mc/s oscillating frequency to get
conversion gain for a 910Mc/s input signal.

The noise is mainly determined by the value of
rop and is extremely low even up to 2000Mc/s, for
at such frequencies and at high currents the mag-
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with Transistors

By ULRICH L. ROHDE

nitude of the first part of equation (3) becomes zero.

Amplification is produced because, for a properly
adjusted transistor, the input circuit appears to have
a high Q and is, just like any parametric amplifier,
periodically tuned within the needed bandwidth as
the transistor impedance is varied from the capacitive
to the inductive side by the oscillating frequency
(which varies Ceq by modulating the emitter current).
Since the intermediate frequency also appears at the
input, the transistor can be used to amplify f, also.

TUNED LIRE

The table gives practical examples for different
frequencies and transistors. (In each case the band-
width was 500kc/s and the intermediate frequency
10.7Mc/s.)

In conclusion I should like to thank Dr. Riichardt
of the development department of Siemens’ semi-
conductor factory and Dr. Engbert of the semi-
conductor division of Telefunken for their valuable
contributions to the success of this work. The firms
Valvo and Intermetall have helped me by providing
high-frequency transistors so that this investigation

TABLE could be carried out on the broadest basis.
F T Amopli No References
quzfx-c.y si!:tlg; ﬁc!:g‘:; ﬁgﬁ:; V. W. Vodicka and R. Zuleeg: Transistor Operation
(Mc/s) (dB) (dB) Beyond Cut-off Frequency. Electronics, Vol. 33, No.
35, Aug. 26, 1}?60. M A M
L Douglas J. Hamilton: aximum Avalanche Multipli-
gg_igg IO\g ?iz gg gz cation in p-n Junctions. Proc.I.R.E., Vol. 48, No. 10,
*200 OC 615 83 3' Oct. 1960, p. 1787. )
*400 OC615 46 5 Dr. H. E. Hollmann and Dr. Karl Sieberts. Innere
*600 OC 615 25 8 Schwingungen und Dezimeterwellen mit Transistoren.
600 AF 102 46 6 Convego di Elettronica e Televisione, Milan, 12th-17th
600 AFY 11 70 5 April, 1954, Volume 2. .
600 AF 122 47 7 George H. Heilmeier: Millimeter Wave Generation
600 AF 106 50 6 by Parametric Methods: Proc.I.R.E., Vol. 48, No. 7,
1000 AF 106 50 8 July 1960, p. 1326. , : .
1000 2N 1141 60 7 R. Lowell and M. J. Kiss: Solid State Microwave
1000 v 122+ 55 7 Power Source Using Harmonic Generation. ProcI.R.E.,
2000 2 N 700 30 11 D. 1. Hedderly: Parametric Amplification by Charge
Storage. Proc.I.R.E., Vol. 49, No. 5, May 1961, p. 966.
= Yohan Cho: Parametric Excited Resonator using
*Pundamental frequency at 100Mc/s, harmonic mixing. Junction Transistor. Proc. I.R.E., Vol. 49, No. 5, May
1Silicon npn transistor, similar to AFY 10 or 2N706. 1961, p. 974.
SHORT-WAVE CONDITIONS Prediction for October
:10‘/5 ) MONTREAL BUENOS AIRES JOHANNESBURG HONGKONG Mc/s
401:___.. . o et = _J == e o o e i
S

b'

5+ | —

4 | —

== = =i | == —
0 4 8 12 16 20 00 4 8 12 16 20 0

G.M.T. G.M.T.

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

Broken-line curves gives the highest frequencies that
will sustain a partial service throughout the same period.
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eesssscese FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE
FOR 25% OF THE TOTAL TIME

— — — PREDICTED MEDIAN STANDARD MAXIMUM USABLE FREQUENCY

FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE
ON ALL UNDISTURBED DAYS

499

www americanradiohistorv com



12" INTERNATIONALE '-"‘,'1-"STEIU“'E Ve ELEKTRON

— -

Amsterdam Firato

THIS year the Amsterdam radio show—named Firato,
after the organizing body, the Fabrikanten, Importeurs
en Agenten op Radiogebied—moved to more com-
modious premises in the fine new R.A.I. exhibition
building in the Europaplein on the outskirts of the city.
Whereas most of the European radio exhibitions are
strictly national in character, the Firato is international
and one sees the products of American, Japanese, as
well as European firms exhibited, mostly by their Dutch
agents, but often by the firms themselves, e.g., Solar-
tron and Venner from England, and Graetz, Schaub-
Lorenz, Siemens and Telefunken from Germany.
Imhofs supported their agents (J. Th. van Reysen) by
taking their travelling showroom van into the exhibition.
A notable absentee this year was Grundig who elected
to put on a separate event in the showrooms of their
Amsterdam agents.

As befits the dominant radio and electronics firm in
the Netherlands, Philips occupied the largest stand in
the exhibition. This was sectionalized and well laid out,
and a 92-page guide to the exhibits had been specially
prepared for the occasion. Some recent Philips devel-
opments have been reported elsewhere in this issue in

g m

Philips EL 3599 message repeater for [9-inch rack mounting,
with front cover removed.
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connection with the Berlin radio exhibition, but many
others were shown in Amsterdam—for example, the
Type ZPH, 8MR700 series of mobile telephones with
5-, 10-watt outputs and frequency ranges of 68-80 or
146-174 Mc/s. Through the initiative of the Nether-
lands PTT, mobile radio is becoming of rapidly increas-
ing importance in Holland. Already it is possible to
communicate with telephone subscribers anywhere in
Holland through 38 fixed stations, and a new system of
coded signalling (“Simofoon ”) is under development by
the PTT which will enable simple messages to be sent
by combinations of three coloured lights on the car dash-
board. In this way the available spectrum will provide
a large number of much narrower channels than are
required for speech.

Intercomm. systems developed by Philips include a
neat simplified two-wire system (*“Snelcontact”) for
house or office, and more elaborate systems for schools
and hospitals, the latter with voice communication be-
tween patient and duty nurse which saves time and
energy.

In addition to the “vertical construction” tape
recorder illustrated in the German show report (p. 534

Philips EL 3582 dictating
machine, showing (inset)
independent tape supply
and take-up casettes.

WIRELESS WORLD, OCTOBER 1961

www._americanradiohistarv.com




of this issue) Philips have developed a new professional
recorder (EL 3566) and a new four-track portable stereo
recorder (EL.3531) with stacked moving-coil microphone.
For synchronizing automatic slide projectors with tape
recordings a transistorized accessory (EL 3769/00) is
now available to provide switching pulses from the
second track.. A new message repeater (EL 3599) for
airports, etc., uses standard {-in tape and has a maxi-
mum duration of 30 minutes (at 1% in/sec) with a very
high speed of rewind. Selection of the required message
is remotely controlled, a translucent section of tape in
conjunction with a lamp and photoclectric relay being
used to find the start of the message. A number of
these units, which are 7in high, can be assembled in
standard 19-in racks. In the latest Philips dictating
machine (EL 3582) interchangeable drop-in tape spools
give 40 minutes duration on dual-track -in tape. Tape
threading is completely mechanized; a thin perforated
metal leader tab is picked up, passed through the record-
ing head gate and connected to the take-up spool simply
by squeezing iogether the two keys seen in the photo-
graph above the linear time (footage) scaie.

In electronics Philips are actively pursuing the
application of computer techniques to the comparatively
simple tasks of automation in the home and in self-
service stores and were demonstrating prototype cir-
cuitry for desk calculators and other labour-saving
devices. Many new valves and components were
shown, including a miniature (38x31mm) decade
counter tube (Z504S), a miniature cadmium sulphide
cell (ORP14) for automatic cameras, quartz crystals
now in rectangular evacuated glass containers instead
of the familiar metal cases, and a miniaturized version
(ZZ1000) of the well-known cold cathode voltage refer-
ence tube 85A2. As the result of extended research
(and extrapolation) a life of 600,000 hours is predicted
for cold cathode switching tubes now receiving renewed
attention by Philips.

In the domestic field a redesigned “Memomatic”
channel selector with concentric fine tuning was noted
on Philips television receivers, and also a neat and un-
obtrusive linear channel indicator im a horizontal slot
in the picture surround. The transistor battery (“cord-
less ”) sound broadcast receiver B6X19T incorporates a
combined tuning indicator and battery voltage check in
the form of a miniature pointer meter let into the loud-
speaker grille.

The flair for styling and craftsmanship which has
always been evident in the Erres range of television and
sound broadcast receivers marketed by R. S. Stokis en
Zonen was again reflected in the décor of cheir stand.
Last year it was haute couture and this year sets were
displayed against a background of the art of violin
making.

The chassis of Erres receivers are made by the firm of
van der Heem who are also well-known for their pro-
fessional communications equipment and electronic
instruments. Of particular interest on their stand this

year was a compact portable television signal generator
(Type 3521) measuring 11linX8inX2in and weighing
only 4lb. Tt uses transistors throughout with self-
contained batteries and produces a check pattern with a
superimposed circle. The output is 30mV in bands I
and II and 5mV in bands IV and V, and models are
available for 625- or 819-line standards.

The firm of Jobo N.V., who specialize in gramophone
turntables and record players, gave a striking demon-
stration of their type 2600 professional turnable in con-
junction with the “All Balance” pickup arm. The
unit as a whole was mounted on a rig which slowly tilted
it from near vertical to near vertical through about
170°, with no groove jumping or other audible effect
on the reproducton.

The Japanese firm of Sony showed a wide range of
transistor sets and tape recorders through their Dutch
agents Fa. A. Bansteder and Toshiba Tokyo Shibura
Electric through their agents N. V. Emjeka showed a
neat transistor echo sounder (“ Fish-Tenda”) costing in
Holland the equivalent of £36. Toshiba are also mar-
keting comprehensive ranges of tantalum sintered-anode
and ceramic capacitors.

The “Tele-com STTR-801” transmitter-receiver
distributed by Fa. P. Jennen is a remarkably compact
transistor pocket instrument measuring 63}inX2ZinX
13in. It works in the 27 Mc/s band and both trans-
mitter and receiver are crystal-controlled. Power output
is 100mW into a telescopic A/4 aerial and the supply
comes from eight Penlite cells.

Although there is a prescribed upper limit in phons
for the sound level which individual exhibitors may
emit, the Firato, like other Continental shows, has a
high cumulative background. It is not all noise and we
heard some very fine recitals by amateur organists on
the stands of the many Dutch firms exhibiting electronic
organs.

Jobo 2600 transcription turntable and ** All-
Balance "’ pickup arm.

Slide projector control unit
for use with tape recorders
(Philips  EL 3769/00).

der Heem).
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Portable transistor television signal generator (van

*“ Tele-Com ** crystal-controlled pocket
transmitter-receiver for 27 Mc/s.
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UNATTENDED BATTERY OPERATION

OPTIMUM CONDITIONS FOR FLOAT-CHARGING NICKEL-CADMIUM CELLS

By H. C. SPENCER

THE rapidly increasing use of unattended equip-
ment of all sorts is due in no small measure to the
development of apparatus employing transistors and
therefore operating from quite small power intakes.
These low power requirements are now being met
either by using primary cells of one sort or another,
power-feeding along a signal-carrying line where
this is possible, or storage cells operated on either
a charge/discharge basis or float-charge from a
primary power source.

We are rapidly reaching the state, if in fact we
have not already done so, when servicing visits to
unattended equipment are made primarily for bat-
tery maintenance. Because of the remoteness or
inaccessibility of many of these installations, send-
ing an engineer to the site can be a very costly
business. A considerable saving in running costs
should therefore be possible by using a technique of
battery operation whereby the frequency of the
necd for these visits is much reduced.

Looking at the storage battery itself, its most
recurring need for attention is to replace lost elec-
trolyte, as charging may be carried out quite
antomatically without actually visiting the installa-

tion. One solution to this problem would be to

o p——————O0
A
TRI {
R, ‘
DI ¥ |

INPUT OUTPUT
TRz [
R |
2 |
Y
O~ -0

Fig. I. Circuit diagram of charging regulator.

usc the hermetically-sealed secondary cells which
are now in production. An alternative possibility
is to use nickel-cadmium cells of conventional and
cheaper construction under controlled conditions,
and this method has been found to give the required
performance. One of the characteristics of the
nickel-cadium cell is that if its potential can be kept
below that at which dis-association by gassing of
the electrolyte takes place, then loss of electrolyte
can only be duc to evaporation. By designing a
vent incorporating a rclease valve, very little loss
will take place, as much of the trapped vapour will
condense back during night-time cool periods.

A simple static circuit to ensure that the storage
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Fig. 2. Operating curve of charging regulator with simu-
{ated solar battery source, 18V, 390Q.

battery potential cannot rise above a predetermined
level is shown in Fig. 1. The predetermined level
is set by choosing a suitable Zener diode, or com-
bination of diodes D1. Fig. 2 shows the performance
of this very simple arrangement as designed to keep
an 8-cell battery charged in this way.

The value of R, is chosen so that not only is the
voltage drop across the control transistor TR1 as
small as possible during the normal charging opera-
tion, but also to allow a high enough gain to be
obtained in the amplifier transistor TR2 so that a
sharply defined “knee ” appears in the characteristic
at the point of the Zener voltage of DI.

One very attractive power supply makes use of
“NIFE” type PV cells. This typc of cell is available
in nominal capacities up to 45Ah, and has a big
rescrve of electrolyte above the level of the top of
the plates. Provided the cell potential is not allowed
to cxceed 1.39V, some five years’ use in a warm
climate may be cxpected before the necessity for
topping up will arise. A small price will be paid
for this in performance in that only about 80%
of the ultimate battery capacity can be utilized, but
this is offset to a large extent by realizing a 909-
95% battery efficiency.

This circuit is being used to control a storage
battery which is charged from solar cells, where
some form of control towards the end of the summer
is essential since then the level of charge in the
battery is at its highest in preparation for the dark
winter days. It can, however, also be used with
advantage with a primary-cell/storage-ccll com-
bination. In this latter arrangement a number of
primary cells charge a battery of secondary cells in
order to supply an intermittent heavy current load.
Without some form of regulator, the number of
primary cells must be determined by the maximum
allowable charge which will be made by fresh cells
delivering their highest voltage. Thesc cells will
run down until their current can be delivered. Dis-
carding them at this stage means losing the current
from the remainder of the *fuel” chemical, which is
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often an appreciable fraction of the primary cell
total output. The regulator therefore allows the
use of a number of cells such that they may be
used down to their virtual end-point of 0.9V or
whatever it is, without an initial over-change period
with its consequent waste. The cost of energy
from primary cells certainly warrants taking every
step to ensure full and efficient use of it

Where sealed cells are used, for whatever reason,
a somewhat similar state exists in that a dangerously
high internal pressure is liable to be built up. As
this pressure is due to a high gassing rate, the pre-
ventive measure is to impose a limit on the cell
voltage. Because this type of cell is generally em-
ployed where space is at a premium, the compromise
between minimum gassing and maximum capacity
is struck nearer to maximum capacity and a slightly
higher voltage is usually specified in this case, 1.46V
being a typical value.

Although this method may at first glance appear
to be a variation of the well known “ constant poten-
tial” method of charging, there are in fact two
considerable differences. First, the charging rate
is reduced and stopped by the control circuit instead
of by the hydrogen over-potential which builds up

on the negative plates towards the end of a charge in
the constant-potential system. Secondly, the charge
current is limited more by the nature of the source
of supply than anything else. No provision need
be made for the heavy initial charging currents
which flow when a true constant-potential system
is used. It is therefore suggested that a system
of the type such as the one described could be
termed a “limited-potential > system. .

Experiments initiated over the past few years show
that the system appears to be quite practicable. A
watch has been kept on electrolyte level, and
measurements have been made on cells to deter-
mine actual as well as ultimate capacity. Contrary
to experience gained with other systems—which
tended to suggest that over a long period the reduc-
tion in capacity would be serious, this has not been
the case. In an experiment which was made to
check this, no reduction was measured after 21
months operation in this way.

Acknowledgments are due to British Telecom-
munications Research Ltd., for permission to publish
these notes, and to NIFE Batteries, Ltd., for
arranging informative discussions with their
engineers.

SOLAR-CELL

TRINITY HOUSE research engineers are investigating
the use of silicon photo-voltaic cells, or to give them
their common name, solar cells, in marine buoy lighting.
The justification for the research is the fact that the
gas cylinders used at present require replacement about
once a year—sometimes in highly adverse weather con-
ditions—whereas solar cells are, as far as is at present
known, everlasting.

E_. ._ TR = i - .
il % i £
it
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An experimental bank of 400 Ferranti M.S.I1 solar cells
mounted on top of the electroacoustic fog signal at Dungeness

WIRELESS WORLD, OCTOBER 1961

LIGHT BUOYS

An experimental installation has been made, contain-
ing 400 cells wired in series parallel, the energy being
used to charge ten NIFE storage batteries. The equip-
ment is intended for use in shore navigation lights. It
is also intended to build a model buoy to determine the
optimum positioning of the solar cells when subjected to
typical motions caused by wind and rough water.

The NIFE storage cell in the buoy, of 45Ah capacity,
will, in addition to providing power for the lamp or flash-
tube, operate a transistor coder to give the required
flashing sequence. An additional photo-cell will switch
off the coder and lamp during the day, and a diode in
each parallel arm of the bank of solar cells will prevent
tl}ehstorage cell discharging through the solar cells at
night.

Among the problems outstanding are the effects of
prolonged lack of sunlight, although direct sunlight is not
necessary, and, as sea-birds will find the buoy a con-
venient perch, the well-known * Nelson’s Column effect.”

Steel Sampled by Spark Spectrography

A Hilger and Watts machine, the “Polyvac 12” can
provide a printed record of the amounts of the consti-
tuents of a sample of steel by simultaneous spectro-
graphic analysis of the light given out when a spark is
passed between the sample and another electrode.

The light is split into a spectrum by fluorite prisms
(some of the lines desired are in the ultra violet region——
hence the use of fluorite and the evacuation of the
apparatus to avoid absorption by the oxygen of the air),
the desired lines being isolated by narrow slits and fed
into 12 E.M.I. photomultipliers by a system of mirrors.
The photomultiplier outputs are stored on capacitors
and, at the end of the exposure time the charge is regis-
tered by a meter, pen recorder or typewriter. Analysis
of “simple” steels can be achieved in 75sec whilst a
determination of eleven constituent elements takes only
three minutes.
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Copenhagen Radio Show

DENMARK’S radio and television exhibition
(Radio og Fjernsyn i Forum) is held once every five
years in the Forum, a hall within walking distance
of the centre of Copenhagen large enough to accom-
modate the 60 exhibitors who this year supported
the exhibition under the patronage of H.M. King
Frederick IX.

The indigenous radio and electronics industry of
Denmark may be small by European standards, but
it is very well balanced and its products are of ex-
cellent quality. Its radio and television set manu-
facturers compete successfully with powerful im-
porters, and there is an active component industry
as well as a sprinkling of firms specializing in pro-
fessional electronic and measuring equipment and, of
course, electroacoustics, sound reproduction and
“hi-fi” in which Denmark has made her own niche.

This year the number of television licence holders
in Denmark is likely to pass the 700,000 mark {in
1952 there were 150). In addition to the programmes
radiated by Daenmark’s Radio in bands I and III,
many viewers are able to receive some of the Ger-
man second programme stations at u.h.f. so that in
most receivers there is provision for future develop-
ment in this direction. Copenhagen has its own
television centre and there was an excellent model
showing future plans for its extension.

Public demand is for large screens and, as in most
other European countries, the 23-in size is dominant.
Portable TV sets are 19-in—even the all-transistor
model shown in prototype form by Linnet & Laur-
sen. This uses the Sylvania type 19 BAP4 display
tube and 31 transistors. Power consumption is 3.2A
from a 12-V accumulator. The bulky size of this
“portable ” seemed incongruous after the neat Pye
and Ferguson transistor sets which were introduced
last year in England, and we asked the designer why
he had elected to use a 19-in tube. “Because a
smaller picture size—even in a portable—would have
no sale in Denmark. Even if it means leaving the
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baby behind on a picnic, the TV picture must be
at least 19-in!” We got the impression that this
view is held not only in Denmark but in most other
Continental countries.

Chassis construction and layout generally follows
conventional lines in Denmark, but we noted a neat
modular system in Arena sets in which printed-
circuit sub-assemblies are provided with hooked
connecting tags which are firmly held, but can be
quickly released by a half turn on each of the hold-
ing-down screws.

Quality of workmanship and good styling—in the
tradition of Danish furniture and interior decoration
—is again evident in sound broadcast-receivers, of
which the Linnet and Laursen “Piccolo Box 6227
is a good example. This is an am./f.m. receiver
covering six a.m. ranges (including trawler band),
and the v.h.f./f.m. band II, with internal ferrite aerial
and an external extensible detachable dipole.
No fewer than 12 transistors and 9 diodes are em-
ployed in the circuit and the power output is 2
watts. Consumption from the eight 11V dry cells
averages 25mA (40mA max.). An elliptical loud-
speaker radiates through louvres in the top and back
of the teak cabinet.

Denmark is a maritime nation, and it was not sur-
prising to find the yachtsman as well as the profes-
sional seaman well provided for. The Braviour
v.h.f./f.m. marine telephone set (SD12B) has been
developed to confirm with C.C.I.R. recommendations
as set forth at the Warsaw conference and gives the
choice of 12 channels. Both transmitter and re-
ceiver are fitted with crystal ovens and the receiver
also has an if. crystal filter giving selectivity of
60 dB down at + 30 kc/s. The transmitter is pro-
vided with an automatic deviation limiter. On the
Braviour stand was also seen the Swedish AGA
Geodimeter (Bergstand System) in which a light
beam is modulated at 30Mc/s and the phase shift
after reflection from a distant point is measured by
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Modular  construction in
television sets.

means of a continuously variable delay line.
Accuracy claimed is of the order of § inch in 30
miles.

The “Sailor 16T” marine communication re-
ceiver which was shown working under the spray
from a fountain throughout the period of the exhibi-
tion is a remarkably compact design by S.P. Radio.
It uses 13 transistors (OC 614 in the r.f. stage) and
has a sensitivity better than 1uV on all four ranges
275kc/s—4Mc/s). Bandwidth is normally + 3kc/s
or 150c/s with b.f.o. and 1-kc/s a.f. filter. An aerial
switch gives the alternatives of a normal clevated
aerial or a d.f. loop with sensing. Power consump-
tion is 15mA to 25mA at 9V and the life of the
built-in Type V11-36 Hellesen cells recommended is
about 150 hours. Alternatively the set can be con-
nected to ship’s supplies of 12, 24 or 32 volts.

In the field of sound reproduction the interest in
stereo seems to be sustained in Denmark, though
artificial reverberation is making a bid and looks like
succeeding in catching the ear of the general public.
Bang and Olufsen have a new high-quality stereo
amplifier (Type 608) with visual indication of the
slope of tone compensation characteristics on the
front panel. They have also developed a sterzo
torsional spring reverberation unit in which the
delayed echoes can be recombined in phase or anti-
phase to produce interesting effects. The new B. &
O. ribbon microphone (BMS5) is designed for easy
conversion to stereo by stacking two plug-in units.
The sensitivity is —82 dB (V/ubar) and the output
impedance (in the secondary of the built-in trans-
former) is 150 ohms. For record production B. & O.
have a high-grade transcription turntable (607) fitted
with a balanced tone arm which enables the pickup
to track irrespective of level. A moving-iron stereo
pickup cartridge has been developed with diamond
stylus, a playing weight of 3gm and compliance of
5% 106 cm/dyne. Channel separation is 20dB
minimum. (This turntable is now available in
England through Aveley Electric) A complete re-
cord player (Model 608 VF) with transistor sterco
pre-amplifier, based on the 607 turntable, was shown
at Copenhagen.

Measuring  instruments, medical electronics,
marine communication and closed-circuit television
equipment shown by Disa Electronik (a subsidiary
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““Piccolo Box 622’ f.m.[a.m. transistor receiver
(Linnet & Laursen).

Transistor marine communicdtion receiver,
**Sailor 16T " by S.P. Radio.

- N

Bang & Olufsen 607 gramophone turntable and
pickup.

of Dansk Industri Syndikat, Compagnie Madsen
A/S) all showed a quality of workmanship and per-
formance that will bear comparison with the world’s
best. One well-known Disa instrument is the elec-
tromyograph for recording activity simultaneously
from three points in muscle.

Stands in the gallery of the Forum were occupied
by firms making electronic components, and here we
noted the very wide range of iron-cored compo-
nents, including af. and modulation transformers
and a stereo tape recorder head with >60dB
separation by Jergen Schou; if. transformers and
small fixed inductors for suspension in the wiring,
by Prahn; television units and Yaxley and push-
button type switches by Torotor—all of the very
highest quality.
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Improving Radio Reception

USE OF TELEVISION AERIAL FOR LONG AND MEDIUM WAVES

By B. S. CAMIES

THE majority of modern receivers for sound recep-
tion are fitted with internal aerials, usually a ferrite
rod for long and medium-wave reception. In regions
of high field strength, reception using such small
collectors is quite satisfactory and, in fact, such
aerials are frequently used for reception of more dis-
tant stations such as Brussels and Hilversum although
the signal-to-noise ratio is significantly worse than for
local-station reception.

For good reception of Continental medium-wave
stations an external aerial is desirable and ideally this
should take the form of a vertical rod, mounted on
a high point such as a chimney, and connected to the

C T0
—=T—— vetevision

RECEIVER

FROM
TELEVISION
AERIAL
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MEDIUM-WAVE
RECE{VER

A

Fig. 1. Simple filter which has proved satisfactory in
operating medium-wave and television receivers from a
single television aerial.

receiver via a downlead, The downlead usually
passes near sources of interferences such as electric
motors and mains wiring and, to preserve a good
signal-to-noise ratio, the lead itself should not act as
an aerial. Thus a good form of downlead is a length
of coaxial cable, the inner conductor conveying the
signals from aerial to receiver, the outer conductor
being earthed. Such a system can give good results;
but even better performance is possible if the charac-
teristic impedance of the coaxial lead is matched to
the aerial impedance and to the receiver-input im-
pedance. This requires the inclusion of matching
transformers at each end of the coaxial cable.

A simple installation of the first type described
above can make a striking improvement in medium-
wave reception. By using such a system in London,
for example, the stations at Hilversum and Brusscis
can be received in daylight substantially free of back-
ground noise. Few people, however, would be pre-
pared to install a special aerial and downlead purely
to improve medium-wave reception. Fortunately it
is not often necessary to make a special installation
because the elevated vertical rod and screened down-
lead already exist in many houses in the form of an
outdoor television aerial and the coaxial cable con-
necting it to the television receiver. Experiments
made with Band-1 “X?” and Band-1 “H?” aeriais
showed that they were effective medium- and long-
wave aerials in spite of the reflector and other
elements which, though useful at v.h.f., perform no
useful function at lower frequencies. Results on long
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and medium waves were also satisfactory using tele-
vision-aerial installations in which a Band-I aerial
and a Band-III array are connected to a common
downlead via a diplexer.

The next problem is whether a Band-I aerial can
be made to feed a television receiver and a medium-
wave receiver without complication or expense and,
at the same time, without introducing serious losses
between aerial and either receiver. Experiments
showed that a simple filter such as that illustrated in
Fig. 1 was all that was necessary. For successful
results the reactance of the inductor L. must be
high at v.hf. (to avoid short-circuiting the tele-
vision-receiver input) but low at medium-wave fre-
quencies to minimize loss of signal input to the
medium-wave receiver. An inductor of 5.5:H (34Q2
reactance at 1Mc/s and 1.7kQ) at 50Mc/s) has
proved satisfactory. The reactance of the capacitor
C should be small at v.h.f. compared with the input
impedance of the television receiver and large at
medium-wave frequencies (to avoid short-circuiting
of the input to the medium-wave receiver). (A value
of 200pF is satisfactory (16{2 reactance at 50Mc/s
and 800 at 1Mc/s). However, the aerial circuits
of many television receivers include a capacitor of
approximately this value (intended to isolate the
aerial connection from the chassis which is commonly
in direct connection with the mains) and it is not
then necessary to include another capacitor in the
external filter circuit. The inductor L, if wound on
a ferrite core, can be very small physically* and will
fit easily inside a small terminating box for a coaxial

* A suitable component is Aladdin type PP16128/16129 5.5uH.

10
T TELEVISION
RECE(VER

FROM
TELEVISION
AERIAL
Fig. 2. One way in which filter components can be
accommodated in coaxial-cable terminating box mounted

on skirting board.
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cable. A neat installation then results as suggested
in Fig. 2.

It is, of course, not usual for the aerial connection
to a medium-wave receiver to be made via a long
length of coaxial cable and it is important to know
whether the large capacitance of such a cable has any
effect on the alignment of the receiver. This depends
on the type of aerial-input circuit used in the receiver
and these can be classified into the following three
groups: —

1. Those using an input transformer with a small
primary winding which is intended to resonate
with the aerial capacitance at a frequency above
the working band.

2. Those using a transformer with a large primary
winding which is intended to resonate with the
aerial capacitance at a frequency below the
working band.

3. Those using a shunt-capacitance aerial-coupling
circuit; this type of input circuit is often used
when the receiver has a ferrite-rod aerial.

For aerial input circuits of Types 2 and 3 the large
capacitance may cause some misalignment of the

signal-frequency circuits of the receiver and this is
likely to show up as a loss in sensitivity at the low-
frequency end of the band (compared with the sen-
sitivity at the high-frequency end), This loss can be
corrected by an adjustment of the signal-frequency
inductance, e.g., by sliding the medium-wave coil
along the ferrite rod or adjustment of the core posi-
tion of the aerial coil to give maximum sensitivity at
say 600kc/s. Adjustment of the signal-frequency
trimmer to give maximum sensitivity at say 1.5
Mc/s is also desirable to obtain the maximum benefit.

If the receiver has an input circuit of Type 1 there
is a possibility that the large capacitance of the cable
may resonate with the primary winding within the
working band and this will cause poor alignment and
poor sensitivity which cannot be corrected by
re-alignment of the signal-frequency circuits. If itis
suspected that this is occurring a 200-pF fixed capa-
citor should be connected in series with the coaxial
lead to the aerial terminal of the medium-wave
receiver very close to the terminal. This will prevent
resonance within the working band and all that is
necessary is possible re-alignment of the signai-
frequency circuits of the receiver, as described above.

BOOKS RECEIVED

Transistor Circuit Analysis, by Maurice V. Joyce and
Kenneth K. Clarke. Intended for use as a reference
book or text book, the work presents basic analytical
methods of transistor circuit design. The reader is
expected to be conversant with the pole-zero pattern in
network analysis, transient analysis and logarithmic gain
and phase plots. After dealing with low- and high-
frequency amplifiers, and pulse circuits, a chapter is
devoted to the family of negative resistance devices, and a
further chapter to oscillators. Problems are set on each
chapter. Pp. 461. Addison-Wesley Publishing Com-
pany, Inc., 10-15, Chitty Street, London, W.1. Price
81s.

The Walter Tape Recording Book, by Joseph M.
Lloyd. An instruction book covering the operation and
maintenance of all types of Walter tape recorder. The
book is intended for the novice, and ijargon is con-
spicuous by its absence. Pp. 160; well illustrated.
Focal Press, Ltd., 31, Fitzroy Square, London, W.1.
Price 12s 6d.

Initiation a I’Electronique, by R. Faure. An intro-
ductory text on electronic engineering. A description
of the physical picture of conduction is followed by a
chapter on the operation and design of valves, after
which some applications of valves—amplification,
oscillation, transmission and frequency-modulation—are
given. Semiconductors, gas tubes and photoelectric
devices are described, with their uses, and the final two
chapters deal with microwaves and television. Pp. 355;
illustrated. Dunod, Editeur, 92, rue Bonaparte, Paris
6¢. Price 29 NF.

Radio Astronomy by F. Graham Smith. Intended
for the layman, this book explains in a very readable
and entertaining style, the origin, detection and inter-
pretation of stellar radio emissions. Many fine photo-
graphs are included. Pp. 264; Figs. 50; plates 16. Pen-
guin Books, Harmondsworth, Middx. Price 7s 6d.

Translation from Russian for Scientists by C. R.
Buxton and H. S. Jackson. The authors first seek t0
teach the Russian alphabet by giving a list of place-
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names in Russian which are similar to their English
equivalents. Grammar is then dealt with in secuons,
with translation exercises based on each point. Prac-
tice in translation is given by a number of extracts from
Russian publications, with help in the form of subject
and verb indication. A further section gives practice
in translating scientific Russian in the fields of physics,
and electrical and chemical engineering. Pp.
Blackie and Son Ltd., 17 Stanhope Street, Glasgow:
C.4. Price 30s.

Fundamentals of Digital Instrumentation by D. S,
Evans. Concerned mainly with shaft-driven digitizers,
the book describes several types of binary code and the
reasons for the variations. Coding, decoding, sampling
and storage are among the subjects discussed, and the
author describes some industrial applications of digit-
izers. Pp. 39, Figs. 16. Hilger & Watts Ltd., 98 St.
Pancras Way, London, N.W.1. Price 7s 6d.

Tubes and Circuits by George J. Christ. Designed
to enable the practical man to approach complex equip-
ment as a collection of basic circuits, the book deals
first with electronic devices, and goes on to describe
their application in amplifier and oscillator circuits. Gas-
filled and photoelectric devices are described, and a
chapter on industrial electronics is included. Pp. 192;
Figs. 170. Gernsback Library Inc,, 154 West 14 Street,
New York 11, N.Y. Price $3.45 (paperback) $5.00 (cloth
bound).

NOVEMBER ISSUE

Due to a temporary re-arrangement of our printing
schedule the November issue of Wireless World will |
not appear until October 30th, a week later than |
usual. It will include reports on the Computer
Exhibition (Olympia, Oct. 3rd-12th)and the Paris Radio
Show (Sept. 14th-25th),in addition to the usual quota of
technical articles, features, and news.
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S.S.R. for U.K. Air Traffic

FOLLOWING the recent trials of secondary sur-
veillance radar at London Airport (see p. 396,
August issue) the Ministry of Aviation has an-
nounced its intention to introduce S.S.R. in the
planning of the future U.K. air traffic services. Its
use with transponder equipped aircraft giving
coded replies will provide continuous target iden-
tity information, simplify A.T.C. co-ordination and
overcome many of the limitations associated with
primary radar.

From about July next year it will become man-
datory for all civil aircraft operating above 25,000
feet 1o carry transponder equipment. At a later
date aircraft flying at lower altitudes will also have
to carry transponders.

S.S.R. faciliies will be provided at each of the
long-range radar stations now being planned to
form part of an overall integrated civil-military air
traffic control organization.

R.E.CM.F. in Sweden

THE fourth Stockholm exhibition to be organized
by the British Radio and Electronic Component
Manufacturers’ Federation opens on October 9th
for five days. As will be seen from the list of
exhibitors below, some 40 manufacturers of com-
ponents, instruments and gramophone equipment
are taking part. The show, which will be the
largest vet organized abroad by the R.E.C.M.F. and
is being held in Ostermans Marmorhallar, Birger
Jarlsgatan 18, is to be opened by the British Ambas-
sador to Sweden.

AE.L
Amphenol-Borg

Bakelite

Beckman Instruments

Belling & Lee

Bird, Sydney S., & Sons
0.

Iliffe Electrical Publications

Linton & Hirst
London Electrical Mfg., Co.

McMurdo Instrument Co.
Morganite Resistors

Bulgin, A. F, & C Mullard

ic (Gt. Britain Multicore Solders
gg?vn;;g Electzichl( ritain) M-0O valve Co.
Dawe Instruments N. S. F.
Electrolube Painton & Co.
Electronic Components Parmeko :
Eicctronic Engineering Plessey Co.

Electronic Technology
English Electric Company
Enthoven Solders

Rola Celestion

S.T.C.
Steatite & Porcelain Products

Garrard Engineering & Mfg. Technograph Electronic Pro-
Goodmans Industries ducts

Telcon Metals

Texas Instruments

‘Thorn Electrical Industries

Wireless World

Formica

Hellermann
Heywood & Co.
Hughes International
Hunt (Capacitors)

Weather Ships

THE Ocean Stations Network consists of nine
radio stations in vessels supplied or paid for by
eighteen member nations of the International Civil
Aviation Organization whose airlines fly across the
North Atlantic. The stations give surface and upper
air weather information for use in meteorological
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forecasting, search and rescue services, navigational
aid to transatlantic aircraft and act as communica-
tions relay points.

The report on the operation of the ocean stations
for 1960 states that they made radio contact with
57,511 aircraft and 18,214 ships, which represents
increases of 12% and 239% respectively over 1959
figures; they provided navigational assistance to
aircraft in the form of 47,732 radar fixes, 44,623 non-
scheduled radio beacon transmissions and 2,901
direction finder bearings. They also rendered
medical assistance to seven ships and received 75
aeronautical and 423 marine SOS messages.

Italian TV on U.H.F.—Italy’s second television pro-
gramme will be introduced on November 2nd when the
country’s first eight stations to operate in Band IV
are brought into service. They will serve about 50%
of the population. The broadcasting authority Radio-
televisione Italiana (R.A.l.) plans to have a network
of 42 u.h.f. stations in operation by the end of next
year which will serve about 70% of the population.
The uw.h.f. stations will be sited with the existing trans-
mitters operating in Bands I and III.

Dr. Gilbert F. Dutton, of EM.I, is to be chairman
of the session covering disc recording and reproduction
at the Convention of the Audio Enginecring Scciety in
New York which opens on October 9th. He is also
delivering a paper on “The assessment of two-channel
stereophonic reproduction performance in studio monitor
rooms, living rooms and small theatres” at the
“ stereophonics ” session. The only other British con-
tribution to the Convention is being made by P. ]J.
Pyke, also of E.M.1, whose paper is entitled “ The
design and performance of the E.M.I. integrated stereo
pickup and arm.”

AF.CEA—The new president of the London
Chapter of the American Armed Forces Communications
and Electronics Association is Lt. Col. Sanford B. Hunt.
The vice-presidents are Col. A. H. Snider, Harvey
Schwartz and Lt. Col. John T. Newman. Membership
of the Chapter is open to British communications and
electronics engineers and there are five U.K. associate
vice-prasidents—Sir  Reginald Payne-Gallwey, Sir
Harold Bishop, Major General A. M. W. Whistler (War
Office), W. G. J. Nixon (G.E.C) and L. T. Hinton
(S.T.C).

B.B.C. Research Scholarships.—Each year the B.B.C.
awards research scholarships (valued at £500 per
annum) to university graduates in electrical engineering
or physics, giving them the opportunity to work for a
higher degree. The only condition applying to the
subject for research is that it ‘must be in those fields
of telecommunications or physics which have an appli-
cation 10 sound or television broadcasting. This year
three scholarships have been awarded. J. Elliott, who
graduated at Imperial College, University of London,
has been awarded a one-year scholarship and two-year
scholarships have been awarded to K. L, Hughes, a
graduate of Birmingham University, and B. J. Tilley,
who graduated at University College of Swansea.

D.S.I.R. Headquarters are now at State House, High
Holborn, London, W.C.1 (Tel: Chancery 1262).
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The National Lending Library for Science and Tech-
nology has been opened at Boston Spa, Yorkshire, and
is due to become fully operational in the autumn of next
year. This new library, which will eventually absorb
the Science Museum Library, is the first of two to be
set up following the recommendations of the Advisory
Council for Scientific Policy. Forming a separatc
directorate of the Department of Scientific and Industrial
Research under the leadership of Dr. D. J. Urquhart, the
library will provide a loan and photocopying service
of scientific literature for industrial and rescarch organ-
izations, Government departments and educational
establishments. The second library, the National
Reference Library for Science and Invention, will be
based upou the present Patents Office Library, but is not
expected to open until 1965.

B.S.R.A. 25 Years Old.—A whole-day Audio Con-
vention has becn arranged by the British Sound Record-
ing Association to mark its Silver Jubilee. It will be
held at the I.LE.E. from 10 a.m. on October 14th. Regis-
tration fee for non-members is 30s. Applications for
tickets should be made to S. W. Stevens-Stratten,
“ Greenways,” 40 Fairfield Way, Ewell, Surrey.

B.S.R.A. in Bristol.—Details of the lecture programme
drawn up by the 21 founder members of the recently
formed Bristol Centre of the B.S.R.A. are obtainable
gom lP. J. Hynam, 93 Badminton Road, Downend,

ristol.

Flight Test Instrumentation—The second Inter-
national Flight Test Instrumentation Symposium will
be held at the College of Aeronautics, Cranfield, Bucks.,
on April 16th, 17th and 1%th, next year.

“ Parametric Amplification with Transistors.”—Since
the article on p. 498 of this issue went to press, the
author has asked us to make two amendments. Equation
2 should read f,=1/277,C, where r, is the input resist-
ance and C. the total input emitter capacity, and equa-
tion 3 should read r¢=(KT,/q) (1/1.) (1/(1—a))+ry,

“Low-voltage Stabilizer Using Semiconductors.”—
We regret that in drawing Fig. 3 of this article in the
September issue, the connection from the error-sensing
device to the emitter of V4 was omitted.

Space Communication.—This model of a steerable

ellipsoidal paraboloid, similar to that which will be

erected on Goonhilly Down, Cornwall, by the Post Office

for transat/antic communication via satellites, was shown
at the Radio Show.
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EDUCATIONAL MATTERS

Bradford Institute of Technology.—Dr. G. N.
Patchett, head of the Department of Electrical Engi-
neering at the Institute, has sent us a prospectus for
1961-62. Tt includes a synopsis of the syllabus for the
four-year Dip. Tech. sandwich course and details of
part-time day and cvening courses for the H.N.C. with
radio and electronics as the main subjects and courses
for professional qualifications (I.E.E. and BritI1R.E.).

Higher Technology.—In order to give wider publicity
to special advanced courses in higher technology being
held in the London and Home Counties Region a
bulletin is issued by the Regional Advisory Council for
Technological Education. The issue covering the
Autumn term includes 128 pages of information on
courses (mostly part-time) at over 40 colleges. It is
obtainable from the Council at Tavistock House South,
Tavistock Square, London, W.C.1, price 3s 6d.

Hendon Technical College is running a number of
short evening courses during the present term. Among
them are a 12-lecture course on wave filter design com-
mencing September 27th; a 12-lecture course on clec-
tronic digital computers (September 28th); eight lectures
on high-fidelity sound reproduction (October 18th) and
15 lectures on transistors and transistor circuit design
(October 24th). The fee for each of the first three is
£1 and for the last 30s.

The Borough Polytechnic, Borough Road, London,
S.E.1, is again providing a course of 20 evening lectures
on the fundamental principles of pulse techniques. It
begins on October 2nd (fee 50s). A supplementary 12-
week laboratory course is also provided. This will be
given on Thursday evenings beginning on September
28th and repeated on Monday afternoons from October
2nd (fee 20s). A course of 22 lectures on transistors
and allied devices is being given on Tuesday afternoons
and repeated in the evenings commencing October 3rd
(fee 50s). The technique of technical writing is covered
in a 6-lecture course beginning on Friday, October 20th,
at 2.30 (fee 10s).

Twickenham Technical College, Egerton Road,
Twickenham, Middlesex, is organizing a series of three
special 4-week full-time courses during the present
session. The first, dealing with electronic circuit design,
begins on October 2nd; the second a course on tran-
sistor theory and applications from November 6th, and
the third on principles of automatic control, from
January 15th. The fee for each course is 3 gn.

Four new educational filmstrips were recently issued
by Mullard, The first two, “Manufacture of junction
transistors ” and “Basic transistor circuits,” are
intended for grammar school pupils or the more junior
students at technical colleges. The others—on ampli-
fication and amplifiers—are designed especially for the
student electronics engineer or technical trainee in the
Services. All four strips are available with teaching
notes from Unicorn Head Visual Aids Ltd., 42 West-
minster Palace Gardens, London, S W.1. The first (in
black and white) costs 15s, and the others, which are
coloured, cost 25s each.

Radio Amateur Courses.—In addition to those courses
in preparation for the Radio Amateurs’ Examination
mentioned in previous issues, we have received details
of the following classes:— Bradford Technical College,
Bradford 5, Wednesdays at 7.0; Spencer Park School,
Trinity Road, London, $.W.11, Mondays and Thurs-
days at 7.30; Derby and District College of Technology,
Derby, Mondays and Fridays at 7.0; Technical Institute,
Bognor Regis, Wednesdays and Fridays at 7.0; North-
wood Evening Institute, Northwood Hills, Middx, Mon-
days and Thursdays at 6.30; Montem School, Hornsey
Road, Holloway, London, N.7, Mondays, Tuesdays and
Wednesdays at 7.0; Birkenhead Technical College,
Thursdays.
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Personalities

S. S. Eriks, managing director of Mullard Ltd., has
been appointed an honorary Knight Commander of the
Order of the British Empire “in recognition of his valu-
able services to British official interests.” Born in
Holland in 1900, he joined N. V. Philips in Eindhoven
in 1924, and was later appointed general manager of
Mullard. During the war all the Philips interests in
Great Britain were integrated into the war effort under
Mr. Eriks. He was awarded the O.B.E. in 1948.

S. S. Eriks

G. G. Macfarlane

G. G. Macfarlane, Dr.Ing., B.Sc., F.Phys.Soc., deputy
director of the National Physical Laboratory for the past
two years, is to succeed W. J. Richards as director of
the Royal Radar Establishment, Malvern. It will be
recalled that Mr. Richards was recently appointed
director of the new Staff College for Further Education.
Dr. Macfarlane, who obtained his Dr.Ing. degree at
Dresden in 1939 after two years’ post-graduate research,
was throughout the war at the Telecommunications
Research Establishment (now R.R.E.) where he con-
centrated on mathematical problems in radar and micro-
wave physics. In 1945 he became head of the Mathe-
matical Group, and from 1953 to 1960 he was deputy
chief scientific officer at R.R.E,

Brigadier J. D. Haigh, O.B.E.,, M.A,, M.LLE.E., who
joined The Plessey Company in 1958, and since
February last year has held the position of divisional
manager of the Capacitors and Resistors Division,
Swindon, has been appointed general divisional manager
of a group of Divisions. From 1939 until 1941
Brigadier Haigh was a radar instructor at the School of
Anti-Aircraft Artillery. In 1946 he joined the Ministry
of Supply where he was responsible for the develop-
ment of army radar equipment until 1950. From 1954
until he joined Plessey, he was Director of Electronic
Research and Development in the Ministry of Supply.

, J. A. G. Mitchell succeeds the late F. W. Endicott as
B.B.C. Scottish Engineer and becomes responsible for
the engineering services of the B.B.C.’s sound and tele-
vision studios and outside broadcast units in Scotland.
He joined the B.B.C. in 1927 and since 1950 has been
regional engineer, Northern Ireland, where he is suc-
ceeded by J. D, MacEwan, B.Sc., A.M.L.LE.E., A.M.Brit.
ILRE. Mr. McEwan joined the B.B.C. in 1947. For
the past year he has been engineer-in-charge (tele-
vision), Birmingham, where his successor is A. H. Hill,
M.A. Mr. Hill, a graduate of the University of
Cambridge, joined the B.B.C. in 1940 as a transmitter
maintenance engineer and transferred to the Television
Service in 1951. He has been assistant engineer-in-
charge (television) at Birmingham, since 1959.
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Sir Bernard Lovell, director of the Nuffield Radio
Astronomy Laboratories of the University of Man-
chester, is the first recipient of the Daniel and Florence
Guggenheim International Astronautics Award. This
Award, presented by the International Academy of
Astronautics, includes a prize of one thousand dollars,
and is to be given annually to an individual who has
made outstanding contributions to the progress of astro-
nautics during the preceding five years.

Donald G. Fink, recently appointed vice-president
for research of the Philco Corporation, joined the
organization in 1952 prior to which he was for some
years editor-in-chief of our New York contemporary
Electronics. Since 1957 he has been director of Philco’s
Research Division. Mr. Fink has served on many
American and international committees and has been
chairman of the co-ordination committee of the U.S.
National Stereophonic Radio Committee and was from
1950-52 vice-chairman of the National Television
System Committee (N.T.S.C.).

L. J. Davies, CB.E., M.A,, B.Sc., M.LE.E,, for the
past 16 years director of research of what is now A.E.L
(Rugby), has been appointed director of research of the
parent company, Associated Electrical Industries Ltd.
After graduating at Oxford and carrying out post-
graduate work he joined B.T.H. (now A.E.I, Rugby),
in 1924. He is succeeded at Rugby by J. E. Stanworth,
D.Sc., F.Inst.P., who joined B.T.H. in 1937 as a glass
technologist.

F. K. Chorley, chief development engineer of Epsylon
Industries Ltd., has been appointed chief engineer, He
joined Epsylon early in 1960 from the Plessey-owned
Cottage Laboratories Ltd., where he was deputy project
leader of research and development on underwater
detection systems. The company’s new chief develop-
ment engineer is G. A. McKenzie. He was formerly
with the B.B.C. Designs Department and immediately
prior to joining Epsylon last year was with the Plessey
Company.

L. A. Woodhead, director and general manager of
Cossor Instruments Ltd. and past president of the
Scientific Instrument Manufacturers’ Association, has
accepted the chairmanship of the Organizing Committee
of next year’s International Instruments, Electronics and
Automation Exhibition, in succession to the late Philip
Canning, who died recently in Switzerland,

C. R. Russell has been appointed product planning
adviser to the management of the M-O Valve Company.
He joined the G.E.C. in 1947 and was engaged on valve
research work at the Wembley Research Laboratories,
now the Hirst Research Centre, until his appointment
last December as export sales manager in the M-O
Valve Company.

Michael Keegan, director of the Radio and Television
Retailers’ Association, has relinquished all executive
responsibility at Multisignals Ltd. but remains a mem-
ber of the board of that Company.

H. C. J. Tarner, AM.LEE,, AM.Brit.IRE., has
been appointed by the B.B.C. as engineer-in-charge,
television news, in succession to A. D. D. Strathairn
who has retired after 27 years’ service in the Corpora-
tion. Mr. Tarner joined the B.B.C. in 1944 and has
been in the Television Service since 1949,

J. P. Engels has been appointed managing director of
Philips Electrical Ltd. in succession to G. F. Hofman
who has retired after 40 years’ service with Philips.
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George Bradshaw, B.Sc., AM.LEE.,, who has been
on the staff of R.R.E. since 1951, where he is at present
leading a team on research and development of solid
circuitry, is joint author with Colin H. Taylor,
Grad.LE.E. {deputy leader of the team), of the article
in this issue on a solid circuit microminiature oscillator.
Mr. Bradshaw was at No. 1 Radio School, R.A.F., from
1939 to 1941 following which he was on radio main-
tenance until 1948 when he went to Leeds University.
He graduated in 1951. Mr, Taylor has been with R.R.E.
since 1943 except for 3 years when he was in the City
of Birmingham Electricity Supply Department.

Appointments to its two latest stations—Durris and
Mounteagle which are to serve the North-East Scotland
area—are announced by the ILT.A. D. H. Rennie,
who is 39 and joined the LT.A. in 1955 after five
years at the Air Ministry, has become engineer-in

charge at Durris. The assistant engineer-in-charge is
G. 1. Wilson, He is 42. He joined the Authority in
1958, having previously been with the B.B.C. and with
the R.AF. on radar maintenance. P. G. James,
A.MBrit.LR.E,, aged 39, who is appointed engineer-in-
charge at Mounteagle, was with the B.B.C. from 1946
until he joined the I.T.A. as assistant engineer-in-charge
at Winter Hill in 1959. The assistant engineer-in-
charge at Mounteagle is 29-year-old G. Askey. He has
been with the Authority since 1957 prior to which he
was with Pye.

R. E. Cooke, B.Sc.(Eng.), has resigned from the board
of directors of Wharfedale Wireless Works Ltd., which
he joined in 1955, and is forming a new company, K.E.F.
Electronics Ltd. Its head office and works will be at
Tovil, Maidstone, Kent. The other directors of the new
company are: R. L. Pearch, I. J. Balls and M. McGrady.

News from Industry

Thorn Electrical Industries, whose domestic radio and
television interests are operated under a number of trade
names including Ferguson, Philco, Pilot, Ultra, His
Master’s Voice and Marconiphone (the last two in asso-
ciation with E.M.1.) records in its annual report a group
trading profit of £4,113,907 which is nearly £200,000
above the previous year. The net profit after all charges,
including taxation, was £1,500,000.

Ultra Electronics Ltd. has acquired from K.G. (Hold-
ings) Ltd. the entire share capital of its subsidiary, W. S.
Electronics Ltd. for approximately £125,000. It is
stated by Ultra that it is intended to continue the busi-
ness of W. S. Electronics as a separate entity within
the group. At the annual general meeting on August
25th the parent company, Ultra Electric (Holdings)
announced a group profit before taxation of £452,495
for the year ended last March.

Telefusion Ltd., announces a group trading profit for
the year ended April 26th of £1,434,250 (nearly
£300,000 above the previous year). After provisions for
depreciation (£965,763) and taxation, the net profit was
£292,257.

Semiconductors Ltd., of Swindon, Wilts., has become
a wholly owned subsidiary of the Plessey Company.
The Philco Corporation has sold its minority holding to
Plessey. The announcement states that Semiconductors
Ltd., “continues as a non-exclusive licensee of Philco
with respect to the manufacture and sale of transistors ”,
The reconstituted board of directors comprises Sir Allen
Clark (chairman), John A. Clark, Dr. J. Reekie, D. H.
Roberts, G. C. Gaut, and G. Campbell.

Dubilier Condenser Company’s trading profit of
£266,444 for the year ended last March was £86,277
less than the previous year. The chairman, F. H
McCrea, in his report referred to the agreement recently
made between Dubilier and the Cornell-Dubilier Electric
Corp., of New Jersey, which provides for the exchange of
development and patent information.

Cable & Wireless.—The annual report and accounts
of Cable & Wireless Ltd., which is issued by HM.S.0.
as a White Paper (Cmnd. 1452), records that the profit
of £4,440,462 for the year to March 31st last was over
£1M higher than in the previous year.
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The Metal Industries Group, which includes Avo,
Taylor Electrical, Lancashire Dynamo and Brookhirst-
Igranic, announced at the annual meeting on September
19th a trading profit for 1960/61 of £2,436,043. The
chairman, Sir Charles Westlake, stated that the com-
pany’s electrical interests now account for nearly 75%
of its profits and the original metals and shipbreaking
side for less than 10%.

Dansette Products Ltd., which changed its name from
J. & A. Margolin Ltd. and became a public company
earlier this year, records a net profit for 1960/61 of
£138,715—a decrease of £20,000 on the year before.

G.E.C—The report presented at the 6lst annual
general meeting of the General Electric Company on
September 7th showed that although the sales for the
year ended in March were £118.6M compared with
£116.9M the year before the trading profit fell from
£4.5M to £2.9M.

Storno-Southern Ltd., of Camberley, Surrey, has
taken over responsibilities of marketing, servicing and
installing G.E.C. mobile-radio equipment. Some mem-
bers of the G.E.C. engineering staff are being transferred
to Storno-Southern Ltd., who has established an office
with sales and servicing facilities and a spares depot at
2 Arbury Avenue, Coventry. (Tel.: Coventry 87521.)
The two companies’ products are complementary,
Storno-Southern manufacturing f.m. equipment, and
G.E.C. amplitude-modulated equipment.

Shure Electronics Ltd., has been formed to handle
Shure products in the United Kingdom. J. W. Maunder,
who has represented Shure in this country since 1960,
has been appointed managing director. A sales office and
service centre has been established at 84 Blackfriars
Road, London, S.E.1. (Tel.: Waterloo 6361.)

Associated Transistors Ltd., which was formed jointly
by A.T.E., English Electric and Ericsson Telephones
some three years ago and has a semiconductor factory
at Ruislip, Middx., has been acquired by Mullard. This
announcement followed the news of the proposed
merger of A.T.E. and Ericsson with Plessey.

Channel Electronic Industries, which operated from
Burnham-on-Sea, Somerset, has gone into voluntary
liquidation.

511
E

www americanradiohistorv com



Pye-Ling Ltd., the recently formed company set up
to market in this country the vibration systems of W.
Bryan Savage Ltd. (a member of the Pye Group), and
Ling Electronics, of the U.S.A., has announced its board
of directors. The members are N. A, Twemlow, M.B.E.
(chairman), P. H. Taylor (managing director) and F. R.
Semark, together with two directors from the American
company. Pye-Ling’s headquarters are at 7-8 Dalston
Gard\ens, Stanmore, Middlesex. (Tel.: Wordsworth
0226.)

James Scott (Electronic Engineering) Ltd., formerly
the electronics division of what is now James Scott
(Electrical Holdings) the parent of a group of Scottish
companies, has made a reciprocal arrangement with
Laboratory for Electronics Inc. (L.F.E.) of Boston,
U.S.A,, for each company to represent the other in its
own territory. I. Sclar is chairman of the Scott group
and is also chairman and joint managing director of
James Scott (Electronic Enginecring). The other joint
managing director is A. L. Whitwell and N. Williams
is a director and chief engineer. The company’s head-
quarters are at Carntyne Industrial Estate, Glasgow, E.2,
and its London office is at 20 Grosvenor Place, S.W.1.

Radio & Television Trust.--D. D. Prenn, the chair-
man, announced at the annual meeting on August 10th
that he intended to bring into the group Thermionic
Products (Electronics) Ltd., in which he holds the con-
trolling intercst. Airmec and British Communications
Corporation are subsidiaries of R. & T.T.

Frequency control of the carrier of the B.B.C.’s long-
wave transmitter at Droitwich will be maintained to
within 5 parts in 10" per 24 hours by two standard
frequency oscillators recently supplied by Airmec.
These oscillators employ an Essen Ring Crystal in a
bridge-stabilized circuit operating at 100kc/s.

Mono and stereo recordings of the same performance
can be made simultaneously on a 17-channel audio
mixing control console being manufactured by EM.L
Electronics Lid., for Levy’s Sound Studios, of New Bond
Street, London.

Audio and Video Rentals Ltd., of Video House, 27-
29 Whitfield Street, London, W.1, has introduced a
trade hire service for closed-circuit television equipment,
which is available to dealers, public address operators,
etc.

A third weather ship, formerly the frigate Rushen
Castle, is to be equipped by Marconi’s with new radio-
communication and automaiic d.f. equipment and to
have its present radar gear modernized. Marconi’s
receatly completed similar conversions in the O.W.S.
Weather Aduviser and Weather Monitor.

Tung-Sol Electric Inc., of New Jersey, U.S.A, has
appointed Walmore Electronics Ltd., as distributors of
its valves and semiconductor products in the United
Kingdom. Also included in this arrangement are
“ Chatham ” valves manufactured by a subsidiary.

Telephone Cables Ltd., of Chequers Lane, Dagenham,
Essex, formed in January this year and jointly owned by
AE.L and Enfield Cables, 1s now handling all home and
export business in paper and polythene insulated tele-
phone cables, and in coaxial and other telecommunica-
tions cables for both companies.

Aero Electronics Ltd., of Gatwick House, Horley,
Surrey, has been appointed the sole UK. distributor
for the United Transformer Corporation, of New York,
;_:vho manufacture transformers, filters, magnetic ampli-

ers, etc.

Pinnacle Electronic Products Ltd., of Pinnacle House,
Howland Street, London, W.1, hag opened a division
catering exclusively for industrial valve users. A. H.
Oldham, who recently joined the organization from
A E.L, is in charge of the division.
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E.M.I. Electronics is to supply the transmitting
aerials and feeder systems at five new stations being
built by the B.B.C. Television and v.h.f. sound broad-
casting arrays are being provided for the stations at
Redruth, Cornwall; Beckley, Oxford; Ashkirk, Cumber-
land; and Llandrindod Wells, Radnorshire; and a tele-
vision aerial at the Morecambe Bay, Lancs., station. All
will be horizontally pelarized with the exception of the
television array at Ashkirk.

Soundcraft Magnetics Ltd., with premises at Hadden-
ham, Bucks., has been formed to market in this country
Soundcraft tapes, discs and cutting styli produced by
Reeves Soundcraft Corp., of Connecticut. The chair-
man of the new company is Sir Eric Ohlson, with
F. S. G. Codling as managing director. The other
directors are Sir Robert D. Ropner, D. Salisbury Green,
T. G. Ohlson, G. Talbot Willcox, and J. C. M, Silvant.

Mullard Equipment Ltd. has moved its commercial
divisions and most of its production staff to a new fac-
tory at Manor Royal, Crawley, Sussex. (Tel.: Crawley
26386.)

Decca Radar Ltd., recently opened a radar training
school at Lambeth Pier in place of the one at Black-
friars which had been in operation since 1950. The
school provides 2-day courses in the operational use of
radar for ships’ masters and officers.

Aerialite has provided recently cquipment for com-
munal aerial facilities in one of the largest blocks of
flats erected in Great Britain—a 1,000-dwelling unit at
Sheffield. Installation was by the Tinsley Electric Co.

R.G.D. and Regentone have opened sales head-
quarters and trade showrcoms at Brook House, 47
Davies Street, London, W.1. (Tel.: Hyde Park 7901.)

Grundig Closed-Circuit TV.—Wolsey Electronics has
been appointed U.K. distributor of Grundig closed-
circuit television equipment and measuring instruments.

OVERSEAS TRADE

Microwave Communications network to link the towns
of Arequipa, Lima, Trujillo, Chiclayo and Piura in Peru
is to be provided by the G.E.C. The network, compris-
ing ten terminal and fifty-four both-way repeater equip-
ments will extend for 1,100 miles along the Pacific
coast. A main and a protection radio-frequency channel
operating in the 2000Mc/s band, each with a capacity of
240 speech channels, will be provided on all routes.
In the event of failure or degradation of the working
chaunnel changeover to the protection channel is auto-
matic. The G.E.C. is supplying similar equipment for
a_radio link between the Jamaican terminal of the
U.S.A.-Jamaica submarine ‘telephone cable and the
Central Telegraph Office in Kingston.

Societa Generale Semiconduttori (SGS), of Milan,
Italy, has begun manufacturing and marketing the pro-
ducts of the American company Fairchild Semiconduc-
tor for the European market. Fairchild Semiconductor
is 1 Division of Fairchild Camera and Instrument
Corporation, Syosset, Long Island, N.Y., and owns a
one-third interest in the Italian semiconductor firm.

V.H.F. radio-telephone equipment is being supplied
by Cossor Communications Company for the nine
passenger ferries being built on the Clyde for service on
the Bosphorus aind Sea of Marmara, Turkey.

Raytheon Company, of Massachusetts, has formed a
new subsidiary, Raytheon-Elsi AG, with its head-
quarters in Zug, Switzerland, to market electronic com-
ponents in Europe.

Mobile Radio.—Hassan Faraj Aldabi, of Sabah Street,
Kuwait (P.O. Box: 2427), wishes to import British radio-
telephone equipment for mobile radio installations.
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NATIONAL RADIO SHOW REVIEW

TECHNICAL TRENDS AND HIGHLIGHTS REPORTED BY “WIRELESS WORLD" STAFF

TELEVISION

There was some reference to a possible change of
standards on most exhibitors’ displays; but to avoid con-
fusion, and it must be recorded that this was rife at
the show, we will, before delving into details, first define
cur terms. Briefly the situation is that the Television
Advisory Committee have recommended a change of
standards to 625 lines, 50c/s field rate using negative
modulation and f.m. sound spaced 6 Mc/s from the
vision carrier. There are several different 625-line
standards recognized by the C.C.LR. and in use already,
but the one that is most widely used (Holland, West
Germany, Switzerland, Italy and Spain, for instance)
is the *“Gerber” standard, which is often loosely
called “C.C.ILR.”> This differs from the T.A.C.

recommendation in channel-width needed (Gerber 7

Composite picture showing parts of 405- and 625-line pictures
side by side. Original photographs were taken from two 23-in
Stella receivers and the reproduced portions here are about
twice life size, i.e., corresponding to picture about 28-in high.

Mc/s, T.A.C. 8 Mc/s), sound-vision carrier spacing
(5.5 Mc/s, 6 Mc/s) video bandwidth (5 Mc/s, 5.5 Mc/s)
and vestigial-sideband characteristics (0.75 Mc/s, 1.25
Mc/s). The main advantages of the T.A.C.-recom-
mended system compared with the Gerber are slightly
sharper pictures due to the wider video bandwidth and
a reduced propensity to “streaking” (wider vestigial
sideband).

Picture Qualities.—The 625-line pictures shown used a
Gerber-type signal distributed at the high-frequency
end of Band IIT (C.C.I.R. Channel 11), and converted to
w.h.f. (about 300 Mc/s) at each stand for manufacturers
kaving w.h.f. tuners in their receivers. Pye supplied the
equipment. The “live” picture was of a tank of fish
(G.E.C. used a model railway at their own show at
Horticultural Hall) and the 405-line broadcasts did not
carry the same picture, thus a fair comparison of 405
with 625, let alone T.A.C. 625, was not possible. How-
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ever, armed with an idea of the theoretical advantages
over 405 lines we set to work.

The first advantage should be slightly sharper pic-
tures. In practice this proved hard to see. Secondly,
the visibility of scanning lines should be reduced. Pairs
of similar sets running side by side were approached
until the 405 scanning lines could just be perceived (opti-
mum viewing position for seeing maximum detail on
405). But the lines of the 625 picture could then be seen
also and this was attributed to 50c/s flicker between
fields of the complete picture. Thus the only conclusion
that emerges is that the field rate should be raised. The
difference in structure was more cbvious, though, when
brightness and contrast were reduced to the point where
flicker was not annoying.

Conversion Methods

To meet a possible—some say a probable—future in
which there will be television in this country in 625 as
well as 405 lines, manufacturers have disclosed various
plans.

Convertible Sets.—Thus we come to the first alternative;
that of claiming that receivers are convertible “if or
when ”. Strictly speaking this is true of any set, however
old: the scan coils, frame timebase, c.r.t., a.f. system
and power pack should be capable of operation on
practically any standard; but the tuner, i.f. stages, sound
detector, video amplifier and line timebase would need
to be replaced. The modern set with jts unit construc-
tion lends itself to this exerciss, especially as most
modern line timecbases can be changed to 15 kc/s opera-
tion, and although this type of conversion might be the
most expensive to carry out in the event of dual-
standards switching being necessary, it allows the lowest
first price. A particularly noteworthy example of this tech-
nique was by Ultra, who showed a standard 405-line
set with a prototype conversion kit. The conversion

Ultra Model 19-84 405-line television receiver and kit of parts
for conversion (in a few minutes) to a fully switchable
625/405-line receiver.
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625-line conversion ** kit "’ for Ferguson ** Senator ' receiver.
Note slide switch on if. unit for raising frame-timebase
frequency and amplitude for 60c/s frame-rate transmissions.

results in a swiichable set: if a switchable set is not
necessary, then the change could be made by replacing
units only.

Switchable Sets.—The second and third approaches
assume that 405- and 625-line services will exist side
by side with different programmes so that a dual-standard
set will be necessary; but the second is realistic in the
sense that it incorporates only the switch and other
mechanical circuit provisions for switching.

Good examples of this technique were shown by
Ferguson, His Master’s Voice, Marconiphone and
Murphy. In the Murphy set the switch is locked, only
to be brought into play when it is coupled up to an
additional unit which was, for illustrative purposes,
shown as a 3-in high plinth added to the base of the
set. The prototype unit incorporated a u.h.f. tuner and
alternative i.f. strip, video circuits and sound detector
of the intercarrier type. (Vision and sound signals pass
down the same if. strip. They beat at the vision detec-
tor and the sound signal is extracted at a second i.f.
corresponding to the sound/vision carrier spacing. This
technique can only be used with f.m. sound and nega-
tive video modulation because the vision signal is never
allowed to fall to zero—*“ whiter than white ”—and it
minimizes oscillator-drift effects because the second
sound if. depends only on sound-vision carrier spacing.)
The Ferguson set has a switch that can be operated but,
until extra components are fitted by dropping them onto
the lugs provided and “ plugging in ™, some sections of
the switch are short-circuited by “ clip-off ” wire links to
avoid damage. A silicon h.t. rectifier replaces the valve
so that higher h.t. (220 to 235V is common for 625-
line working) is available when required—it “loafs
along ” with a high-value series resistor until called upon.
The e.h.t. rectifier filament is fed through an inductor
mounted on the socket, so that its heater current is
stabilized.  Should 405-line u.h.f. transmissions be
started, an extra contact assembly clips into the existing
tuner and u.h.f. diode-mixer “biscuits ” are fitted; but
the system capabilities are realized to the full on 625
lines with an additional i.f. amplifier, sound detector,
video amplificr, sync separator and flywheel timebase-
control chassis clipped on at the back. The prototype
unit shown by this company has at its own back another
switch which raises the frame timebase amplitude and its
frequency by 10c/s, for 525-linc, 60 c¢/s frame-rate trans-
missions. Ferguson’s stabilized timebase technigues pay
off here too, because they reduce height and width
changes by a factor of 4 or 5.

This type of conversion facility has, on average, added
two or three pounds to the cost of the set, with the
prospect of conversion costs rather below those of the
first group, should a switchable receiver be required.

Switched sets.—The third solution is to hold one’s nose
firmly, assume all details of the standard to be used,
and jump in at the deep end with the production of a
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Pye dual-standard television receiver with chassis swung out to
show interior.

34-65Mc/s —6dB 38:9Mc/s
405 VISION f=—o —»} 625 VISION
CARRIER 4:25Mc/s CARRIER

“32:9Mc/s 38-15Mc/s 40-9Mefs
625 SOUND 405 SOUND  ADJACENT 625
CARRIER TRAP SOUND TRAP

Representation of i.f. response of Pye dual-standards set. Note
change-over of carrier relationships and narrowing of bandwidth
on 405 lines.

set capable of operation now on 625 lines. This is what
Pye and Ekco have done, both firms patriotically choos-
ing the T.A.C’s proposed standard. Pye’s set uses only
14 valves and has the performance of a fringe-area set
on 405 lines. The standards knob operates a slide switch
mounted across the receiver panel of the set and affects
the tuner, sound if.,, detector, video-amplifier and line-
timebase circuits. The design assumes that 625-line
programmes would be on uhf., thus h.t. is switched to
the uhf. tuner in this mode, the vision if. being
38.9 Mc/s and the sound 32.9. The if. amplifier has a
response roughly that required to give a vision pass-
band of 4.25 Mc/s but the detailed shaping of the res-
ponse is accomplished by the tuner-to-i.f. amplifier coup-
ling circuits which are individual to each tuner. Vision and
sound signals pass together thrcugh the two frame-grid
amplifier valves and the beat between vision and sound
carriers is extracted after detection, amplified further at
6 Mc/s in the two sound if. valves and is demodulated
by a ratio detector. The line timebase h.t. is raised to
about 220V and the ratio between flyback and scan
time is kept the same as on 405 as this simplifies the
switching.

On 405 lines, the v.h.f. tuner (and its own rejector
circuits) is switched in and the 6 Mc/s sound if. is
changed to the standard 38.15 Mc/s, fed from the tuner.
The video-amplifier bias is altered and the line pur.f.
dropped to 10k/sec. The h.t. to the line-output stage
drops to 190V; but the remainder of the set’s h.t. re-
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mains at 220V, which enables longer valve-life to be
achieved, particularly in the frame timebase. The re-
ceiver costs some £4 to £5 more than a 405-only fringe-
area set, and the u.h.f. tuner costs about another £3.

The Ekco receiver has no visible standards switch,
as this function is carried out by setting the v.h.f. tuner
knob to uh.f. A cam on the tuner operates the slide
switch on the receiver panel by means of a Bowden
cable and on wh.f. the frequency changer in the v.h.f.
tuner is used as an extra i.f, amplifier. Trap circuits are
switched in the vision i.f. amplifier to provide the desired
alteration in response. In the line timebase the coupling
betweern the e.h.t. and anode windings is changed so that
the resonance of the leakage reactance is raised for the
new shorter flyback time.

The use of part of the v.h.f. tuner as an extra i.f.
amplifier on uwh.f. compensates for the low gain of the
wh.f. tuner frequency changer (Pye have an optional
add-on stage for this). In fact, a lower i.f. gain is some-
times an advantage when signals are weak and tuner
noise factors are poor, (10dB is a good factor at u.h.f.
whilst 4 to 5dB is common at 50 Mc/s).

Colour Television

Demonstrations of colour television were given at Earls
Court by the B.B.C., who installed a studio equipped
with two cameras, slide-scanning equipment and rele-
cine facilities. The “ programmes ” were transmitted by
cable to three public viewing lounges and two “display ”
sets, all of which had an adjacent standard black-and-
white 21-in receiver for comparison purposes and assess-
ment. Experimental colour receivers made by Bush,
Ekco, G.E.C. and Murphy were operating on the 405-line
N.T.S.C. system with positive modulation and a.m.
sound.

Naturally, there were differences between the pictures
displayed: it is just as “wrong” to compare two colour
receivers as it is to view side-by-side the same scene
photographed with two different film processes. In each
case, however, the pictures were wellnigh impeccable
and most pleasing. The lack of obvious line structure
extracted the erroneous comments, *“ Well, of course, this
is 625 lines” from some “well-informed” bystanders
and it is to be regretted that the B.B.C.’s neat 2-in-high
notices “405 lines” were not more noticeable. Most
of the members of the public to whom we spoke were

most impressed and indeed the mast often heard remark
was, “ Why can’t we have this at home?”

Receiver Details.—Both the Bush and Murphy prototype
receivers were using the new tube with short-persistence
sulphide phosphors. The high brightness achievable
secms to lead to some interlace flicker when viewing
close to the set.

Recent work on the receivers has made them both
more reliable and simpler to set up. The Bush receiver
has 27 valves and has the convergence controls arranged
so that the relation between control movements and
results on the c.r.t. is logical. Balanced colour-demodula-
tion circuits are used feeding three separate video ampli-
fiers which drive the tube with colour difference signals,
whilst the luminance (or black-and-white) signal is
applied by a fourth amplifier. Black-level clamping for
the difference signals and direct coupling in the lumi-
nance channel are aids to good picture quality.

The Ekco experimental set uses only 21 valves—fewer
than some “de-luxe ” black-and-white sets. This econo-
mical circuit uses the same bandwidth for both chromi-
nance signals (one of which is transmitted with a band-
width of about 1 Mc/s, the other about 0.3 Mc/s) so
reducing the effects of noise and giving a free choice
of demodulation axes. The effect might be visible as
poor definition of vertical edges between different colours
of the same brightness, but this was not apparent. If
this set is ever produced in its present form, servicemen
will bless Ekco’s foresight in fitting a socket on the back
to enable easy connection of a convergence generator.
This is supplied with locking signals from the trans-
mission being received but the pattern overrides the
picture display: thus it is possible to set up the receiver
using properly locked timebases running at the correct
frequency.

N.T.S.C. v. SECAM, 405 v, 625.—G.E.C,, at the Horti-
cultural Hall, were showing 405-line pictures from a
studio using E.M.I. vidicon cameras and the B.B.C’s
experimental broadcasts. 625-line pictures were derived
from slides and were shown on both SECAM and direct
red-green-blue displays. An effect of the use of 625
lines is a “beat” betwecn the picture structure and the
pitch of the tube shadow mask, resulting in slight vertical
striations. We examined carefully the SECAM pictures
for evidence of vertical misregistration but this was not

Above: Some large-screen TV receivers |

do not have sufficient room inside for all

the conversion components — this |

Marconiphone set has its u.h.f. tuner

mounted in a neat external case. \
I

Right: Ekco 625/405-line switchable set
{(Model T398).

CABLE FROM CHANNEL SELECTOR

SLIDE SWITCH

U.HF. TUNER
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apparent. It will be remembered that, whilst N.T.S.C.
utilizes continuous transmission of two-colour signals,
SECAM uses line-sequential transmission, storage from
line to line of the field scan by a delay line in the re-
ceiver providing for simultaneous display, one signal
being identified by the presence of a sub-carrier burst
during the sync period.

Sympathy with G.E.C. must be recorded, for on
several occasions when we visited their exhibition various
technical troubles were plaguing the colour demonstra-
tions. Thus the only comparisons that we were able to
make would indicate that SECAM is not noticeably in-
ferior to a direct r-g-b display. Comparing the memory
of the 625-line r-g-b, or SECAM, pictures with the 405-
line N.T.S.C. at Earls Court would seem to be a chancy
business, but if our memory serves us correctly, there
would seem to be little to gain for colour from 625 lines
50 c/s field rate, using the present shadow-mask tubes.

Standards and Systems.—From the demonstrations seen
it may not be wise to try to draw any conclusions as to
the most suitable system and standards for colour trans-
missions. There are too many additional factors in-
volved; for instance SECAM should, because of its f.m.
colour subcarrier, be less affected by interference than
N.T.S.C. with its phase-modulated subcarrier. However,
SECAM?’s vertical misregistration of colour, though not
visible on 625 lines, might be apparent on 405. In any
case, the effect, even on 405 lines, is theoretically of less
serious extent than the lack of colour definition with
N.T.S.C.

Our present narrow-bandwidth positive-modulation
signal with a.m. sound is peculiarly suited to the produc-
tion of best results with the N.T.S.C. system. Briefly,
saturated (pure) colours of high brightness, such as
yellow, result in a large subcarrier amplitude. Now even
the best transmitter distorts the signal to some extent,
particularly near zero power, and with a negative-modu-
lation system this distortion would be worst when satur-
ation and brightness are simultancously at a maximum;
but with positive modulation the distortion is worst on
dark pure colours, where it is not so noticeable. F.m.
sound can cause difficulties also as it is obviously not
possible to lock the sound carrier to the vision signals
and beats can thus become more visible.

Even a 625-line system using positive modulation and
a.m. sound may be worse than 405 lines in fringe areas
because the wider bandwidth required for roughly the

Part of B.B.C."s colour television studio at the Radio Show.
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same resolution must result in more noise. For mono-
chrome TV this is not so important because the appear-
ance of the noise “grain” is slightly finer as the resolu-
tion is slightly higher, but with colour signals the noise
can beat with the subcarrier and produce a coarser effect.

Remote Control.—Last year’s minor trend towards
remote-control facilities for television has, this year,
become a major one particularly with the widespread
use of motor tuning. Most manufacturers were showing
some form of wired control, but the main development
was in sound-—and light—operation (son et lumiére?)

The sound-operated controls usually employ two
ultrasonic ““gongs” struck by plungers or keys on the
control box. The “noise” produced is picked up by a
microphone, amplified and used to energize relays to
alter the sound volume and change channels (Murphy
for instance, mute sound, while
Dynatron provide two preset volume
levels).

Light-operated  controls  were
shown by Ekco and Philco, both
using ordinary hand torches as the
“control” unit. The Ekco “Magic
Ray” system uses a light-dependent
resistor (l.d.r.) as the sensitive ele-
ment, and, to avoid changes in room
lighting changing channels, this is
followed by a pentode pulse ampli-
fier tuned to 12c/s. Wobbling the
beam across the ldr. starts the
action. Following the amplifier is a
pulse-counter circuit using two
diodes which, after receipt of at least
3 cycles of 12¢/s, produces a poten-
tial sufficient to cut on a triode relay
amplifier (in the same envelope as
the pentode) and so start the tuner
drive motor.

Philco, in their * Selectaflash”
models, also employ l.d.rs, but their
circuit is as fiendishly ingenious as
Ekco’s is @sthetically pleasing. The
l.d.rs arc mounted one on each side
of the cr.t. Channel-changing is
relatively simple: a relay energized,
via a dropper resistor, from the h.t.
line and the 1.d.r. is shunted across its
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Right: Tuner of Alba re-
ceiver for use with *‘ Con-
cord *’ remote control unit.
Solenoids energized by dis-
charge of capacitor pull
over switch ‘* dolly.”’

Left: Perdio

panel

round type.

coil. The lLd.r’s resistance falls when illuminated
(baffle plates prevent room lighting from affecting it)
and shunts the relay, which then starts the tuning
motor. The other l.d.r. provides sound muting and is
much more complex in its action (see simplified circuit).
A short flash mutes the sound and lights a neon pilot
lamp; a second flash then restores the sound and ex-
tinguishes the light. Alternatively a prolonged flash
mutes sound and, when turned off, restores it.

Lighting up the Ld.r. reduces its resistance and results
in a positive pulse and an increase of a.c. from the un-
smoothed h.t. being fed through C, to the relay coil.
The relay pulls in and sticks as the contact changeover
has removed the “unsticking” a.c. fed through R,

1 20

Also the changeover lights the neon, its current pass-
ing through the diode D: the diode thus short circuits
the a.f. through C,. Should the light now be cut off
the L.d.r. resistance rises, but the relay remains “stuck”
by residual magnetism and C, charging from the higher
potential at R, R, junction. Nothing happens at the
start of the second flash (the relay is already “stuck”)
except a further charging of C,; but when the light is
cut off the l.d.r’s resistance rises producing simul-
taneously a decrease of a.c., tending to demagnetize the
core, and a negative discharge pulse which helps to
throw it out, extinguishing the neon and restoring
sound.

If a long flash is applied, C, charges up to maximum
h.t. potential; but as soon as charging is complete cessa-
tion of the light causes, as with the second short flash,
simultaneous discharge of C, and demagnetization soO
releasing the relay and restoring sound. Variation of
R, provides a variation of the “unstick” a.c.

Alba showed last year their “touch button” sets with
push-button selection of two stations. The tuner uses
a slide switch and toggle arrangement and this year,
with the “Concord” wired remote-control unit, the
tuner has been adapted very simply by the addition of
two solenoids which pull over an extended “ dolly.”

Transistor Receivers.—Perdio, well known for their
transistor radios, were showing a 27-transistor set called
the “ Porterama.” This uses an 8%-in c.r.t. and contains
a 10Ahr nickel-cadmium accumulator and charger.
The line timebase is of the direct-drive type and em-
ploys the 120-V Bendix transistor designed for this
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Right:
telecine machine

Electronic

8%-in
television receiver in
display case, showing
construction.
Usual case is wrap-
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Nev-eye

Nottingham
Valve

application. Full “big-set” facilities are provided
(a.g.c., flywheel timebase, etc and the sensitivity
achieved is 104V on Band I, 201V on Band III.

Telecine Facilities—One of Nottingham Electronic
Valve Co.’s miniature transistorized cameras was uses
as part of their telecine machine. The projector was
a standard R.C.A. type modified by the addition of a
4-in telecine lens with an iris diaphragm and a frosted,
instead of clear, lamp to reduce the light intensity. The
storage effect of the Vidicon is called into play to avoid
the need for synchronizing the projector shutter and the
frame scan. As the picture produced on the Vidicon
is erect, the frame scan is reversed to give erect pre-
sentation on a standard TV recewver.

AERIALS

“Trumatch”, a matching system developed by Anti-
ference, shows promise of being extremely useful as it
can not only ensure good aerial-to-cable matching over
a wide range of impedances without a transformer but
also because it widens the bandwidth over which the
aerial remains matched.

The ordinary dipole behaves as a rather “lossy”
(corresponding to radiation) series-tuned circuit which,
as the frequency rises above resonance, becomes induc-
tive and, as the frequency falls below resonance, becomes
capacitive. A parallel-tuned circuit has exactly the
opposite behaviour and, by connection of such a circuit
(a short-circuited A/4 stub) to a dipole the bandwidth
and matching of an zerial can be improved. “Tru-
match ” goes a step furtker though as a parasitic ¢lement,
which has a similar effect to the stub, placed near the
aerial elements but not electrically connected tc them,
is obviously very simple and iess costly than, say, a
folded dipole. The impedance achieved depends on
both the spacing and the length relationship between
aerial and rod: an aerial of two elements almost
A/2, which normally has a very high impedance, can be
brought down to 80%, whilst a simple dipole in a large
Yagi array, normally of 10 to 150 impedance, can be
raised easily to 300€). Stacking is easier too; adjustment
of the “Trumatch” eclement can make the aerial im-
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Above: Aerialite fold-flat chimney lashing
bracket with swing-out bolts to permit
insertion of completely assembled and
wired aerial without *‘‘ threading »’ of
feeder. Dotted section at left shows
folded position of bracket.

Left: ** Trumatch ** by Antiference pro-
vides wide range of impedance adjustment.
Cross-member s plastics moulding to
maintain element spacing, “True-match’’
element is on left.

pedance suitable for most stacking arrangements whilst
needing one standard set of stacking bars.

Mechanical developments by Wolsey and Aerialite
have resulted in easier-to-store easier-to-use chimney
brackets. The new Aerialite lashing bracket folds down
to a small bulk for storage and has captive swing-bolts
on the mast clamp so that the mast can be inserted
without the need for threading through of the feeder
after erection of the aerial or complete removal of the
retaining bolts. Wolsey’s new bracket is in two pieces
so that it packs flat. It is put together by locating two
lugs on one half in slots on the other half, rather like
a mammoth-sized (and very much stronger) tin-plate
toy.

Indoor aerials too have undergone some development
during the past year: for instance both Telerection and
Aerialite were showing new aerials consisting of a com-
plete Band-III dipole with a coaxial Band-I element
emerging from the upper half of the Band-III section.
This construction offers improved isolation between the
two sections. New from Belling and Lee was the
“ Monitor ” rabbits’ ears sct-top aerial, which features
push-button coarse tuning of the loading coils used to
bring it to resonance on Bands I, II and III and has a
“trimming ” loading coil whose slug is moved by an
edge-wise control knob. The fourth push-button,
labelled u.h.f., switches out the coils. Wolsey’s
“Hermes ” V-aerial is more conventional in form, but
incorporates an external ornamental Band III matching
loop as well as a tunable Band-I inductor.

SOUND RECEIVERS & REPRODUCERS

Receivers.—Most of the new models are now transis-
torized. New signs of the old trend towards giving such
receivers a specification similar to their valve mains
(table) counterparts (except, of course, that they run
from batteries) are the fitting of extension speaker
sockets (noted in the Fidelity “ Coronet” and H.M.V.
1421) and the increasing provision of a tone control
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(treble cut) as, for example, in the K.B. “Cavalier ».
This receiver, in addition to having the now frequently
provided car aerial and tape-recording sockets, is un-
usual in being fitted also with a microphone input
socket to enable it to be used as a baby alarm.

The reverse of the above trend—the use of transis-
tors to produce very small receivers—has also re-
appeared this year,

To enable such receivers to be more easily tuned,
slow-motion slide-rule type controls were provided by
several manufacturers. These were usually only minia-
ture versions of the standard cord drive system, but one
exception was in the K.B. “Bikini”., Here a simple
two “gear” type of reduction is used—the “gears”
are actually discs, one of which is sandwiched in a
circumferential slot in the other to give a friction drive.
A pointer is provided at the end of a plastic tape which
winds on and off the larger (tuning condenser) disc.

Alloy diffused and other new types of transistor are
being increasingly used because of their higher gain.
In almost all cases this increased gain was directly
used to increase the overall receiver sensitivity. One
exception however was in a circuit shown (privately)
by Mullard in which this increased gain was used rather
to allow the number of (a.m.) if. stages to be reduced
from two to one.

A revival which we noticed was the increasing pro-
vision on the long waves of only the Light programme
rather than full coverage. This was generally done by
attaching to the tuning condenser a switch for adding
in parallel the appropriate larger capacitor to tune in
the Light programme. The switch generally acts some-
what before rather than exactly at the point of maxi-
mum variable capacity swing. This allows some
variable tuning around the Light programme which can
be used to take up mistuning produced by variations in
the switch changeover position, padding capacity or
coil.

To avoid feedback at the intermediate frequency (in
a.m. receivers) from radiation which must inevitably be
produced due to the non-linear nature of the detection
process, Dynatron have found it necessary to double-
screen the detector in their “ Gypsy” receiver.

The simultaneous provision of a.m. detection and
amplified a.g.c. by means of a collector-bend detector
was noted in the Defiant A53 and ASS receivers,

Reflexing was employed to increase the sensitivity of
a simple t.r.f. local station prototype a.m. receiver shown
(privately) by Mullard—the r.f. transistor was used
also as the first audio amplifier.

A pilot lamp is not normally provided in transistor
receivers owing to its prohibitive current drain. Those
provided in the new McMichael M105BT and Sobell
S305 BT receivers (which were exhibited at the G.E.C.
show) are, however, intended to be only momentarily
illuminated for viewing the tuning scale in the dark.

V.hf./f.m. transistor sets (generally covering medium
waves also) were introduced last year by several manu-
facturers. This year’s new models almost all employed
the same type of circuit in which a separate r.f. and
combined mixer/oscillator two-transistor front end is
used only for f.m. reception, and the three f.m. i.f. stages
are modified on m.w. to form a combined mixer/oscil-
lator and two if. stages.

One exception to this general circuit arrangement is
in the new Murphy B585. Although this uses the same
basic circuit on v.h.f./f.m., all the transistors are still
used for m.w. reception; the r.f. amplifier remains an
r.f amplifier, the combined mixer/oscillator becomes a
separate oscillator, and the three if. stages become a
mixer and two if. stages. This receiver also uses three
(rather than the more usual two), stages in the audio
amplifier. The extra gain thus obtained on m.w. allows
an ordinary pull-out metal rod aerial rather than a
ferrite rod to be used. Permeability tuning can then
be used on m.w. as well as on v.h.f—the latter is in
any case desirable to keep microphony low.

Two other interesting features in this Murphy re-
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ceiver are the operation of the third and fourth tran-
sistors in series (as far as d.c. is concerned) to conserve
battery current, and the arrangement of the a.m. over-
load a.g.c. diode. The bias on this diode, and thus its
resistance, depends on the collector potential of the
r.f. transistor, and this, in turn, depends on the a.g.c.
voltage. Rather than use this as a normal damping
diode to vary the gain by altering the damping across
a tuned circuit, Murphy have connccted it as one arm
of a potentiometer in the forward feed path of the
r.f. The proportion of the r.f. signal fed through thus
depends on the diode resistance and in conscquence also
on the a.g.c. voltage.

A diode is also used in an unusual way in the Philco
304 a.m./f.m. transistor receiver—to stabilize the f.m.
oscillator voltage and thus maintained optimum con-
version gain. In this receiver the combined mixer/
oscillator transistor has its base fed from a much higher
than normal voltage through a high resistance. The
diode is connected between the base and the oscillator
output. Any change in oscillator output then changes
the current through this diode and thus the oscillator
transistor base current, these changes acting so as to
reduce the change in oscillator output.

An unusual feature of a prototype a.m./f.m. transistor
receiver exhibited by Mullard is that a standing
bias is applied to the diodes of the ratio detector. This
loads the secondary tuned circuit and thus gives good
a.m. rejection even at low signal levels.

Several improvements in transistor a.f. stages were
noted. In the K.B. am. “ Tango ” receiver for example
(and also in their record reproducers) a transformer is
used in the push-pull output stage not for connecting
the speaker (which is in fact directly connected across
the transistor collectors) but rather for providing cur-
rent feedback (6dB) to the output lransistor emitters.
With the addition of 14dB overall voltage feedback to
the driver input, the crossover distortion is considerably
reduced so that the battery can be used down to a
lower voltage than is usually the case.

Crossover distortion is reduced in the push-pull out-
put stage of the latest version of the Hacker “Herald”

Right: Murphy a.m.[f.m.
pocket transistor receiver.

Left: Three angled
and rotatable tweet-
ers used on each
channel of the Decca
700 a.m./f.m. radio-
gram.
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by individually stabilizing the output transistor base
voltages. This is done by feeding these bases (via
potentiometers) from the (relatively) constant voltages
dropped across the two sections of a full-wave metal
rectifier connected by suitable resistors to the battery
supply. By varying the potentiometer settings, indi-
vidual adjustment of the quiescent current in each
transistor is made possible. The voltages across the
rectifiers vary with temperature so as to provide addi-
tional thermal stability.

In the E.A.R. 1000M series of transistor medium
and long wave receivers and record reproducers
a usable output of 1000mW has been obtained by
reducing the distortion in the push-pull amplifier in
two ways. One of these is simply to increase the
overall feedback. Stability problems which might arise
are avoided by decreasing the phase shift by using a
centre-tapped choke, rather than a transformer, to feed
the (high-impedance) speaker. The distortion is also
reduced by increasing the quiescent current in the
output transistors so that they operate ncarer to class
AB. This requires an increased emitter resistance and
good heat sink to maintain thermal stability.

The elimination of both the driver and output trans-
istors by making use of a p-n-p/n-p-n complementary
output pair was demonstrated by Mullard.

Fully transistorized car radios are still rather rare—
one example is the Murphy “Voxson” described on
p.612 of our December 1960 issue. Mullard were, how-
ever, exhibiting prototype all-transistor car radios with
single-ended 3W class-A or push-pull 7 or 9W output
stages.

New valve receivers show an increasing tendency to
be f.m.-only models. One example is the Hacker *“ May-
flower ” in which a very high scnsitivity and a.m. re-
jection are obtained by means of three 1Lf. stages pre-
ceding the ratio dctector. This set also features a pre-
set r.f. gain control (which varies the bias on the
variable-; first i.f. valve) and a seven-watt push-pull
output. Another feature of this receiver is the provision
of adjustable local-station markers.

In capacitively tuned a.m./f.m. receivers the two sizes
of capacity which are required are generally provided by
separate sections on the tuning condenser. In a new
Fidelity a.m./f.m. radio-gram, however, the smaller f.m.
tuning capacity is obtained simply by switching a fixed
capacitor in series with the larger a.m. variable capaci-
tor. This set is also unusual in using printed circuit
f.m. coils—these, it is claimed, reduce the tuning drift.
Radio-grams and Record Reproducers.-—In stereo radio-
grams the trend is now definitely towards long single-
cabinet models.

The use of unusual stereo loudspeaker arrangements
by Decca, exemplified last year in their Deccola, is con-
tinued by them this year in their 700 a.m./f.m. radio-
gram. In this the middle and upper frequencies (cross-
over around 350 c¢/s) of each stereo channel are handled
by three 4-in loudspeakers. ~These loudspeakers are
mounted in a vertical line, adjacent units being inclined
abourt a vertical axis by about 30° relative to each other.
Each set of three speakers can be independently rotated,
also about a vertical axis, by up to 55°. This allows
alterations to be made both in the apparent overall
width of the sound source and in its direction.

Earphone sockets for private stereo listening are an
unusual feature of am./f.m. radio-grams shown by
Ferguson (their 660 and 661) and by H.M.V. (their
1644).

One smaller trend in radio-grams which we noticed
in several Ace models (exhibited at an independent
show) and also in the Alba 5601 was to mount the
record player so that it could be hinged vertically when
not in use. This reduces the cabinet depth to only 8
or 9 inches.

A useful servicing feature noted on two Sobell and
McMichael stereo radio-grams, is that the receiver
chassis can be readily hinged right out at the front.
This chassis is normally partially hinged out when in
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Ace ' Slenderline *’ 83-in deep drop-front radio-gram.

use and, for servicing, the hinge stop can be rotated out
of action.

The provision of artificial reverberation is an unusual
feature of the H.M.V. 1644 a.m./f.m. stereo-gram, This
reverberation is obtained by means of a mechanical
(spring) echo delay system similar to that introduced
last year by Ferguson in their 658RG a.m./f.m. stereo-
gram,

The increasingly popular slim-line shapes can be
awkward acoustically. "Pilot in their “ Coffee Table”
a.m./f.m. radio-gram (shown on the Ultra stand) have
found that an awkward front-to-back column resonance
can be cured by reflex mounting with the port much
nearer the loudspeaker than is usual.

In portable record reproducers the trend is, if any-
thing, away from stereo—many of the models on show
were, we felt, quite unashamedly mono. If stereo is
required in a portable unit a detachable second loud-
speaker/lid arrangement is more convenient than a
separate speaker/amplifier unit,

A very unusual feature of a transistor battery portable
record reproducer introduced by E.A.R.—the Autobat—
is that it incorporates a four-speed autochanger. This
is the B.S.R, UA 14, and it is powered by a high-
efficiency motor. This unit is also available as the
Radio-Autobat with a transistor radio incorporated.

Tape Recorders.—No new general trends were noticed
in this field although a number of unusual details were
found,

A much closer than usual integration of transistors
with valves was noted in the new Simon SP5 recorder.
This is basically transistorized but valves are retained
at three points in the circuitry (in the low level input,
the high-level mixer, and between the meter level indi-
cator and its associated signal rectifier) in order to obtain
a high input impedance more readily. In addition, low
noise can be more easily obtained in the low-level input
and mixer stages (in the latter the series buffer resistors
provide too low an input current for low-noise operation
with transistors). The transistor power amplifier uses a
push-pull driver and class-A push-pull output (feeding
a balanced auto transformer) to give 5W at less than
0.5% distortion. A transistor push-pull erase and bias
oscillator is also provided. The record level meter can
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K.B. ** Twin-Four ™ tape recorder using a new deck.

also be switched to read bias and this can be adjusted
from an external control. Separate record and replay
amplifiers and stereo heads are provided so that a signal
can be re-recorded from one track on to the other with
the addition of other signals should this be desired.
The deck in this recorder is the new E.M.I. model used
in the E.M.L. “Voicemaster ” recorder.

An unusual feature of a new single-speed (32in/sec)
four-track recorder (using a new deck) which was intro-
duced by K.B.—the “Twin Four”—is that two tracks
can be replayed simultaneously. This allows super-
imposition to be obtained without destroying the original
signals so that one of these can be subsequently altered
if required.

A method of automatic head demagnetization used
by Bush in their new recorder is to momentarily connect
a 0.05uF capacitor (charged through a 2.2MQ resistor
from a 26V screen-grid supply) across the record/replay
head on changing from record to replay. This produces
a heavily-damped (Q a 4) train of oscillations (at a fre-
quency of about 15kc/s) in the head which effectively
demagnetizes it.

In order to avoid having to under-bias the tape, and
thus increase the noise and distortion, the frequency
response at 7% in/sec has been deliberately restricted
beyond 12 ke/s in the new Magnavox TM 840 (exhibited
at an independent show). This recorder also features a
push-pul] erase and bias oscillator.

Transistorized tape record replay amplifiers were ex-
hibited by G.E.C. and Mullard. An unusual feature of
the original version of the latter circuit is that the push-
pull erase oscillator coil is wound directly on the head.
This reduces losses and saves about 20 mA in battery
current drain (in 100 mA) at the cost of a more expensive
head. With more modern high-efficiency erase heads
which have been specially developed for transistors, this
integral coil may not be necessary—sufficient power may
even be obrtainable from a single-ended oscillator.
Record/playback heads tapped at a lower point than the
centre are also now available. This allows the head
impedance on record to be reduced and a constant-cur-
rent drive more readily obtained. By using the erase
oscillator also as the replay amplifier, only five transistors
are needed in the Mullard circuit,

Audio Amplifiers.—Two stereo amplifiers designed
round their new ECL 86 valve were published by
Mullard. Since with this valve at full output the second
and third harmonic distortions are only about 0.7%
each (without feedback) the distortion in the driver stage
can become a significant factor.

A transistorized 2 X 15-watt stereo amplifier shown by
Pye uses complementary n-p-n/p-n-p transistor pairs to
allow both the driver and output transformers to be
eliminated. An advantage claimed by Pye for transistors

(Continued on page 521)
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in audio power amplifiers is that they are less susceptible
to load impedance variations such as are usually offered
by loudspeakers.

TEST AND MEASUREMENT

A series-stabilized power supply by Heathkit offers
stabilized and unstabilized outputs of 200-410V and 190-
510V respectively. The current at the stabilized output
is 0-225 mA, depending to some extent on the voltage,
and is at an output impedance of 0.5ohm at 500 kc/s.
The output voltage is continuously variable in threce
ranges and total noise content is less than 1 mV at full
load. The a.c. output is 6.3V c.t. at 4.5A. Two 3-in
meters monitor the output voltage and current.

A sweep generator covering the range 4-210 Mc/s on
fundamentals was shown by Taylor. The frequency-
shift element is a ferrite reactor and provides a deviation
of 14 Mc/s maximum, the actual deviation depending on
the frequency in use. The r.f. output does not vary
visibly over the maximum deviation, and is variable by
coarse and fine attenuators up to a maximum of 300 mV.
The waveform of the deviation is sinusoidal and the
modulating signal is provided at the front panel for use
with an oscilloscope. Blanking is applied to the oscil-
lator at the end of each sweep, to obtain a base-line on
the oscilloscope screen.

An educational kit, the Electronic Workshop “20”
was exhibited by Heathkit. This consists of a set of
electronic components and a ready-drilled chassis, from
which can be made 20 different picces of equipment.
3_transistor radio, voice transmitter and burglar alarm
are among the items which may be built up.

The first prize in the Wireless and Electrical Trader
servicing competition was awarded to A. Looseley for
a printed-board masking card, which consists of a picce
of thick card, cut to the shape of the printed-board being
serviced. The card is punched with holes which corres-
pond to the component holes and test points on the
copper side of the board, and each hole is identified with
the corresponding component. In use, the card is located
accurately over the board, when the required point for
the application of probes, etc., is easily found.

An arc-detector, entered by E. Surtees, was awarded
second prize. Very simple in conception, it consists of
a length of coaxial cable with a search loop at one end
and a plug at the other. The cable is plugged into the
aerial socket of the television receiver and the search
loop moved about in the vicinity of suspected arcs,
when trouble becomes apparent as an audio or video
output from the receiver.

In an effort to isolate intermittent component faults

First-prize winner in the servicing competition was A. Looseley’s
masking card for printed-board servicing.
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The Taylor 92B Sweep Generator designed to cover 4-210 Mc/s
using fundamentals only.

which are caused by heat, B. Gregson has modified a
standard soldering iron by replacing the copper bit by
a short ceramic rod, and was awarded third prize for the
idea.

VALVES & TUBES

The 19 and 23-in television c.r.ts are now in almost
universal use, but the new bonded-face tubes are only
used by a fcw manufacturers. Brimar had, side-by-side
and displaying identical pictures, the three versions of
the bonded-face tube using glass, Diakon and matt glass

Simple mounting in cabinet
is a feature of bonded-
faceplate television c.r-t.
(Brimar).

face-plates. A simple and direct comparison with a hand-
lamp quickly demonstrated the reflection-free properties
of the last type. The diagram shows the simple mount-
ing arrangement.

Useful for stereo tape-recorder level indication and
for f.m. use is the double EMM802 (Brimar) “magic
eye.” This has two independent sections governing the
illumination of the fluorescent stripe on the bulb. The
lighted areas ““ grow ” from the ends of the bulb towards
the middle as bias is applied to the control grids so that,
by adding a rudimentary scale, two voltages can be com-
pared. Another Brimar valve, the double triode 13D7,
is designed for use in low-level low-noise preamplifiers.
It has an amplification factor of 140 and can provide an
average grid-hum level of only 3uV-——slightly more than
low-noisc a.f. pentodes—with a total valve gain of over
5,000.

From Mullard comes the PY33 mains rectifier valve
for television, a valve which produces 10V higher output
than its predecessors running under the same conditions.
The necessary close spacing of anode and cathode is
made possible by a technique giving a very smooth, hard
cathode surface: this involves the “pressing” of the
emissive materials, instead of the usual spraying or dip-
ping. Another valve from Mullard is a triode-heptode,
Type ECH84, which is particularly suitable for sync
separation in negative-modulation TV reccivers. Noise
pulses often rise well above the sync-pulse level of the
signal and, with a normal separator, give spurious sync
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outputs and block off the proper pulses. One way of
avoiding this is to use a dual-control valve, such as a
heptode, the noise pulses being separated and used to
cut off the sync-separator electron stream, so preventing
the third grid, to which video and sync signals are
applied, from drawing current and thus blocking the
following sync pulses,

Thorn-AEI, who last year as Ediswan-Mazda intro-
duced the first variable-y television frequency-changer
(30C17) this year showed a range of new valves for
television including a cascode double-triode giving the
highest gain achieved so far from a single valve of this

type (30L17). Slope is 15 mA/V, using frame-grid con-
struction, and to overcome instability an arrangement
which harks back to early days has been adopted. Two
cathode connections are necessary, thus a ten-pin base
would be necessary to allow earthing of the screening
separately from the earthed grid. To avoid the intro.
duction of a new base the screening is connected to one
heater pin which must be isolated and bypassed to r.f.
New video-amplifier valves (6F28 and 30FL.12) allow
for 405/625 working as an anode load as low as 4.7k
can be used while not dropping the peak-to-peak v.f.
output below 100V at 190V h.t.

LETTERS TO THE EDITOR

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

Series and Parallel Feedback

TO my mind the correspondence under this heading
(August issue, p. 423) does not do enough to clarify the
main points at issue and I am sure that many readers
would have preferred a simple numerical presentation
of the argument.

Consider first the amplifier shown in Fig. 1 and
assume that it has a voltage gain of 100 and an infinite
input impedance, measured at its input terminals. If
its output voltage is 10 the requisite input is 0.1 V, the
relative polarities being as shown. Across the 10kQ
feedback resistance R, there exists a potential of 10.1V
and the feedback current is thus 1.0lmA. Since the
amplifler draws no input current the current in R,
(1,000Q) is also 1.01mA and the p.d. across Ry is 1.01V.
The total input voltage ‘E is the sum of the p.d. across
R, and the voltage e at.the amplifier input. Thus E=
101 + 0.1 = 1.11V., The actual amplifier gain is
E,E = 10/1.11 = 9. In the ideal case the gain would
be exactly equal to the ratio of the feedback resistances,
representi,ng a gain of 10. The error is about 10 per cent.

The amplifier action would be completely unchanged
if the generator E and resistance R; were removed and
replaced by a generator e of zero internal impedance.
This generator would be called upon to supply the feed-
back current i and the observed input impedance would
be simply e/i or 0.1V/1.0lmA = 99Q. Note that the
amplifier itself draws no current from the source e since
it is assumed to have an infinite input impedance.

Now consider the effect of shunting the amplifier input
by an additional 100 ohms. If the input voltage is held
constant at 0.1V the current in the 100Q resistance is
exactly ImA and this extra current must be supplied by
the source E in addition to the feedback current of
1.01mA already specified. The total current in R, is
thus 2.0lmA and the p.d. across it is 2.01V. Adding
to this the amplifier input voltage (0.1V) the total becomes
211V, shown as E, in Fig. 2. The effective input

Ri = 1okf)
i=0ImA
7  Ry=qk}
i R -
v + -
+ <01V . T
“EIV e =0V A=100- Eo S 1oV
= + | =
Fig.1-
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Rl = lokﬂ.
i = 2omA {i = roima
il Ry = 1kf) -
v ¢ + -
“«2:01V» T
2 +
i =0 = E
2y ¢ e o:; A =100 0 I1V
ho T+
, r =00
il-l'+i2 ir=ImA Fig. 2

impedance seen by the source e is now about 500 (100Q
in parallel with 99Q).

The true overall gain becomes 10/2.11 = 4.8 as against
the ““ ideal ” figure of 10. Clearly an artificial reduction
in the amplifier input impedance causes a large dis-
crepancy between the actual gain and that calculated
from the ratio of the feedback resistances.

It is instructive to repeat the calculations assuming
that A = 1,000 instead of 100 but with the remainder
of the circuit components as in Figs. 1 and 2. The
results are as follows:—

Nominal gain = 10,

Actual gain for amplifier with infinite input impedance

9

Actual’ g’ain with 100Q shunt across amplifier input =
9.1

In this case the effect of an artificial decrease in input
impedance is much less marked than in the previous
case.

With the amplifier having A = 1,000 an input voltage
e of 0.01V is required to supply a feedback current of
1.001mA. The effective input impedance is 9.99Q.
Naturally the effect of an additional shunt load of 1000
is going to be less significant that it was in the earlier
case for which the input impedance was 990},

The foregoing arithmetical arguments are easily
generalized and lead to the results below:—

E, A. Ry/R,

E~ , 1 1\ [0))
A Sl
14k (’ +R2)

= overall voltage gain with feedback.
Here E, = amplifier output voltage,

E = input voltage, from signal source,
R,, R, = feedback resistances,
r = shunt resistance connected across the ampli-

fier input terminals,
= open-loop voltage gain of amplifier, without
feedback.
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The terms of Equ. (1) have been set out in such a way as
to bring out their physical meaning.
Some special cases are worth considering.
(i) A = oo, r finite.
E

Then - é = llil» regardless of the value of r (other
2

than zero).
(ii) A = r = oo (no shunt impedance).

This gives EE° ==
(iii) r = oo, A finite.
Here

ik |
R, as before.

o 1
E "R +-A+ DR,

It is worth noting that in the absence of any resistance
r deliberately shunted across the amplifier input the
effective input impedance depends only on the open-loop
voltage gain and the value of the feedback resistance R,
connected between output and input. The input im-
pedance is in fact R = Ry/(A + 1).
If r is added in shunt with this the new input resistance is

R _JR__ Ry

To conclude, equation (1) shows the dominating effect
of the open-loop gain of an amplifier in controlling the
properties of this amplifier when feedback is applied.
By comparison, any reasonable value of shunt resistance
at the input of a virtual-earth type of amplifier has a
negligible effect on the performance if A is sufficiently
large. With a finite value of A it is only possible to
ensure that the amplifier gain, with feedback, is exactly
equal to the ratio of the feedback resistances by shunting

a negative conductance across the input terminals. The
requisite value is given by
1 1 1
BE=—5 R + Rz--G1+G2-
Cheltenham. F. BUTLER

Electromagnetic Waves

IN the footnote to “ Free Grid’s ” rake-up of the oscillat-
ing past there is a reference to “ e.m. wave phenomena
(as distinct from induction effects)”. Wherein lies the
difference between these phenomena other than that of
frequency or wavelength.

The Government confirms that these “induction
effects ” are transmission of electromagnetic waves
through space by making it necessary to obtain a wire-
less transmitting licence to operate them for communica-
ton purposes.

This is a pertinent point at the moment when the
world’s most powerful radio transmitter is in the course
of erection for operating on very low frequency to give
world coverage—for a special purpose.

Hertz discovered a means of generating high-frequency
electromagnetic waves after others, including the British
Post Officc, were already communicating through space
by means of low-frequency clectromagnetic waves.

Incidentally, a book published a few years ago deal-
ing with antiques and the big London sales rooms men-
tions that Hertz was an habitué of these places and
something of a West End character whom the dealers—
in their ignorance—regarded as a crank when he tried to
impress them with his discovery !

Rustington, Sussex. B. S. T. WALLACE

Instructional Radio Receiver

THE instructional radio receiver described in your
September issue, whilst almost wholly admirable, seems
to fail in one important respect—it is altogether too well
designed and executed and bears so little resemblance
to the real life article that its use in the training of
young service technicians may well be a subtle form of
cruelty. To mention only a few shortcomings, this re-
ceiver has components which are accessible, it has no
printed circuit boards or “ skeleton ” potentiometers, and
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perhaps, worst of all, it can be stood on its head without
suffering fatal injury. For the feature in which it most
nearly approaches reality—the manner in which the com-
ponents are fastened—the designer seems apologetic. He
does himself much less than justice in this.

I was astonished to read of the inability of various
manufacturers to supply dummy or defective parts—this
really is carrying British diffidence too far, since, to my
personal knowledge, most of them have managed to
maintain a steady flow of such items over the past thirty
years. It is true that wartime conditions presented
special problems (what with such things as A.LD. and
unlimited money), but even in those dark days, some
of these manufacturers managed to make no small effort
in this field, In this, as in many other types of pro-
duction, there is bound to arise the challenge of the
Common Market and I trust that I will not be accused
of excessive patriotism when I predict that in this busi-
ness of dummy or defective parts, we are in a strong
position to meet any challenge from over the water!

Canterbury. K. DICE

Stepped Volume Controls?

I WOULD be interested in having the views of your
readers on the following:

In my experience over many years, probably the
weakest unit in wireless sets is the volume control. As
the majority of volume controls incorporate a switch,
the resistance track very soon suffers from abrasion and
becomes noisy. Also, with the development of transis-
torized circuits, the track can be damaged by current
surges.

Would it not be possible to mount the track in a pro-
tected position to allow the rota to pick up six to twelve
metal stud positions equally around the track? I feel
this would ensure a much longer life.

1 am sure that a simple form of drilled or moulded
holes with the segments assembled by the punched staple
method, i.e. fixed in a similar fashion to the connecting
tags, would add somcthing less than a shilling.

What the manufacturers overlook is that it may cost
a couple of guineas to change the volume control which,
in itself, costs only a few shillings and I have plenty of
evidence that many switched volume controls need chang-
ing within six months.

Margate. J. W. COVENEY

Museum Pieces

THE letter in your July issue from Mr. Munning
certainly rings very true, and a good many service
engineers and amateurs will probably have nodded their
heads in agreement with him.

I have a pre-war radio-gram which has continuous
coverage from 500kc/s to 70Mc/s in six bands, contains
an r.f. amplifier, separate oscillator and mixer, two if.
stages, and push-pull 6Vé&’s driving a generously sized
loudspeaker in a generously sized cabinet of substantial
construction. It also incorporates two-speed tuning and
a “magic-eye” tuning indicator. The layout, wiring
standards and chassis finish are excellent, and the coil-
pack is a joy to behold. Consider now the modern
receiver, with its series-heaters, five-inch speaker, two or
possibly three wavebands on a tiny glass scale. Consider
also the transistor receiver at its best and one shamefully
realizes that Mr. Munning is correct in every detail.

Surely, however, it is public demand that dictates
what a manufacturer produces? Also the fact that radio
has taken sccond place in favour of the “goggle-box”
despite the many hours of genuine entertainment and
instruction one can obtain from sound broadcasting. It
is sad, but true, that the days of quality at the domestic
level are all but gone and are only attainable at a price.
No wonder so many of us build cur own.

Brixham. GRAEME M. YOUNG.
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Electronics at Farnborough

r HE gradual transference of pilot and navigator from
the Front Bench to the spectators’ gallery continues, and
one is struck by the thought that there may soon arise
from the ranks of the Black Boxes a cry of ““ Strangers!”

Computers were once again very much in evidence;
navigation and routine “ driving ” operations are now the
province of diverse pieces of computery—in military and
heavy civil aircraft at least—and many aids have been
evolved to ease the remaining pressure on the aircrews’
faculties. Reliability is receiving its proper share of atten-
tion, the extensive use of semiconductors helping to
make airborne equipment mechanically and electrically
very robust indeed.

A typical example of both an airborne general pur-
pose computer and of the high component packing-
densities now being achieved, is the Autonetics Verdan,
marketed in the UK. by Elliott Bros. The computer
consists of three sections—a general-purpose section, a
digital differential analyser and the input/output equip-
ment. The d.d.a. is effectively a digital integrator which,
while performing operations normally associated with an
analogue computer, such as the integration of the outputs
of accelerometers used in inertial navigation, retains a
digital mode of operation, with its inherent high
accuracy. An unusual feature of the design is that
interruption of the power supply in the middle of an

— ]
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TYPE BDF'1
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The long-base S.T.C. Doppler direction-finder aerial.
The only building required is the wooden scaffolding,
as the Doppler signal and reference signal are fed by
land-line to the indicator.
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operation does not result in the loss of any information,
as the computer *““marks its place” in the programme
and stores the required information indefinitely.

An ingenious pilot aid is the Halpins A.D.A.S., which
provides a practically foolproof method of homing and
navigation on both medium frequencies and the VOR
band. Instead of the usual meter presentation a cathode-
ray tube display is used, the higher sensitivity of the dis-
play giving a correspondingly increased range. The
whole process of homing is carried out by observing the
relative positions of two spots on the tube face, and
IL.S. let-downs and radio-range flying can be per-
formed with no extra cquipment.

Pilot’s Electronic Eye-level Presentation (Peep for
short) is a method of presenting to the pilot all relevant
flight data in a way that does not distract his attention
from the outside world. Intormation derived from navi-
gational equipment is displayed, together with alpha
numeric characters, on a vertically-mounted cathode-ray
tube. A partially silvered mirror inclined at 45 degrees
reflects the display to the pilot’s position so that infor-
mation relevant to airspeed, heading, etc., can be
assimilated without the necessity for frequent furtive
glances at the instrument panel. The display is colli-
mated to avoid fatiguing changes in optical focus. Rank
Cintel, who manufacture Peep, have also developed a
central warning system wherein fault or incipient failure
conditions are presented in alpha numeric characters in
one of three differently coloured zones of a cathode-ray
tube. The tube is divided into red, amber and green,
corresponding to the priority of the warning, and a
storage circuit is used for the amber zone whereby low-
priority warnings can be presented at intervals until the
fault is cleared.

Audible instead of visual warning is provided in the
Ferranti device. Signal inputs are continuously sampled
by a commutating switch, any fault causing the appro-
priate track of a 16-track tape to be presented to a play-
back amplifier. Each track contains a recorded warning
message which can be superimposed on radio signals.

The problem of maintenance at remote airfields is alle-
viated by the simple conception of the S.T.C. long-base
Doppler direction-finder. The equipment requires no
conventional buildings and is fully panclimatic. A 12-ft
aerial rotates at 180 r.p.m. and frequency-modulates the
signal received from the aircraft’s v.h.f. R/T transmitter.
The small percentage deviation is effectively increased by
reduction to a much lower frequency while retaining the
absolute deviation. A reference signal is derived by
capacity coupling from the aerial drive shaft and passed,
together with the frequency-modulated R/T signal, to
the indicator unit. The two signals are combined in the
indicator drive unit and the heading is indicated to an
accuracy of 1°. Spzech may be received on the same
equipment, and an audio output is provided in the indi-
cator unit. Site-error suppression is claimed to be at
least seven times better than that of conventional short-
base systems.

A method of mechanical design known as “environ-
ment stabilization ” is employed in the Decca TDS Mk.
V Display and Data Handling equipment. An integral
liquid cooling system maintains all the important posts
of the circuitry, which is transistorized, at a constant
temperature. Reliability, it is claimed, is such that the
equipment will be serviceable up to 99.5% of a 10,000
hour running period. The system is designed to provide
for both analogue and digital data-handling and process-
ing from either a single radar or several radars of
different types. Compatibility with digital computers is
a feature of the design, and data-handling aids, such as
jet climb-out paths, map information and CRDF lines
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generators.

The

Audible warning equipment by Ferranti.
9-in long, I-in wide tape is shown at the top.

can be presented on the viewing unit. Alpha numeric
characters and symbols may be used in addition to the
normal data-handling aids on the viewing unit.

Also capable of displaying received radar echoes and
data-handling information simultaneously, the Marconi
STD 1015 employs circuitry designed to resolve the
conflict between high writing-speeds and compactness.
Boost circuits are brought into operation whenever a
fast spot movement is required, which means that, as
the boost current is a transient waveform, large con-
tinuous currents are not required and small valves can
be used. The p.p.i. display can consist of map informa-
tion, range rings and IFF responses, in addition to raw
radar signals. Characters displayed take the form of
normal handwriting, and are based on points of inter-
section in an imaginary 4 X4 matrix. A digital symbol
computer output is converted to analogue waveforms
and applied to the display during interscan period.

The Doppler navigation system DRA-12, made by
Bendix, is now marketed by Elliott. Four divergent
microwave beams are radiated downwards from the
aircraft, and a proportion is reflected back. Doppler shift
in each of the four beams is monitored by a commutating
circuit in a tracker unit, and the information stored
before being fed to a digital computer, which derives
ground speed and drift angle. The difference in scat-
tering properties encountered over land and sea_are
reduced in effect by means of a land/sea switch. The
Doppler frequency is compared in the computer with a
precisely-controlled crystal frequency, and in order to
introduce the 19 change required over the two different
surface conditions, the crystal frequency is altered by
this small amount. Accuracy of the system is such that
distance along track will not excced +1.1% of the
io;nputcd distance and cross-track error is less than
a o/)'

A 24-channel lightweight transmitter-receiver working
in the band 200-400 Mc/s was shown by W. S, Elec-
tronics. By a clever piece of circuitry, any one of 1,750
channels in the band may be selected by a remotely
situated control unit, which provides a crystal reference
frequency (24 crystals provided). The action of select-
ing a channel initiates the process of tuning, which is:
carried out by a 28V motor driving the transmitter and
receiver tuning gangs, and also a ganged potentiometer.
As the capacitors pass the point at which the tuned
circuits resonate at the required multiple of the crystal
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Radic 10-20, an educational computer by Redifon. The basic 10-amplifier
equipment is capable of expansion to employ 20 amplifiers and function

The *‘ environment-stabilized '’ Decca radar
display and data-handling equipment. The
bottom half of the cabinet contains the coolant
supply and power unit.

frequency a pulse is produced which switches off a
stabilized supply connected across the potentiometer.
The output of the potentiometer is applied to a storage
capacitor and, therefore, the voltage on the potentio-
meter when the tuned circuits are at resonance is
retained. The motor continues o turn and as it
approaches the point again the stabilized voltage is con-
nected across the poientiomecter. The charge on the
capacitor is constant until the original point 1s reached,
when a pulse is developsd which short-circuits the motor
by means of a silicon controlled rectifier, and the tuned
circuits are sef to resonance.

For communications in the v.h.f. range, Standard
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Telephones were showing a very small and light trans-
mitter/receiver, the STR-37, which gives 400 channels
in the band 116-135.95 Mc/s. The equipment uses
transistors and is completely self-contained. Qutput
power is 200mW, although amplifiers are available to
boost this to either 6 or 25W. Channels are crystal-
ﬁontgolled, all crystals being contained inside the control
nobs.

Several firms were showing lightweight packsets,
notable being the B.C.C. Type 40 and the Redifon A.43.
The A.43 ccver the band 240-300 Mc/s, turret tuning
being employed to select six channels. Power output is
2W. The Type 40 provides four channels in the range
30-174 Mc/s, and may be either amplitude- or fre-
quency-modulated.

A transmitting amplifier designed for, among other
things, aeronautical administration, was shown by
Plessey. Working in the band 1.6-27.5 Mc/s, the
equipment is continuously tunable and will deliver 1kW
mean power into a 50¢) line, Operating modes available
are double side-band full carrier, single side-band, inde-
pendent side-band frequency-shift keying and four-
frequency diplex.

The steady procession of new electronic navigation
and control aids requires, paradoxically enough, consider-
able training in order that their full potentialities may be
realized, and simulators provide, in many instances, the
only method of giving this training.

Equipment to fulfil this purpose is typified by the
Solartron transistorized radar simulator. This will
provide many types of simulated “crisis” and “over-
load” situations for solution by a potential radar air
traffic controller. The equipment comprises an analogue
computer which simulates the radar head and which
permits adjustment of the situation presented to the
trainee, and a p.p.i. indicator. Various types of modi-
fication may be injected into the system—for instance,
wind speed and direction may be varied in layers, per-
manent echoes may be added, and the simulator can
be synchronized with live radars. Realism is achieved
by the addition of noise.

A simulator intended for a different purpose was
shown by Short. The S.C.5 is designed as a tool for
the testing and development of the autopilot device to
be used in the Short Belfast. A 64-amplifier analogue
computer receives signals from the throttles and flying
controls as they are manipulated by the aurtopilot, and
computes the effect that the autopilot’s actions would
have on an aircraft in flight. The result of the com-
putation is fed back to the autopilot, and the outcome
of this series of events provides information on the
effectiveness of the autopilot. An automatic system-

checking facility is provided to ensure that any mal-

Redifon’s u.h.f.Ja.m. packset, working in the range 240-300
Mc/s. The unit is opened out for servicing.
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Above: The STR-37
v.h.f. transmitter-
receiver by S.T.C. Com-
pletely  self-contained,
the power output is 200
mW on 400 switched
channels.

Right: B.C.C. Type 40
a.m. or f.m. packset, to
work in the range 30-174
Mc/s.

functioning lies in the operation of the autopilot, not
the simulator.

Computing equipment designed for general-purpose
applications was shown by several firms.

Corsair, designed by R.A.E. and manufactured by
Rank Cintel, is a digital differential analyser. This is a
type of computer which combines the accuracy and
flexibility of the digital computer with the straight-
forward method of operation of the analogue variety.
The similarity to analogue computers lies in the multi-
plication of identical units—integrators—and in the fact
that units can be connected together by means of a patch
board. Computation within the integrator is, however,
digital, and the best features of each type of computer
are thereby retained. Both linear and non-linear equa-
tions can be solved, and almost any equation can be re-
written in a form which is soluble by the d.d.a.

An analogue computer designed for educational and
research establishments is the Redifon Radic 10-20. This
is a l0-amplifier instrument using the basic Radic*
system. Programming is effected by patch board which
shows pictorially all components and facilities which
can be selected. The board is arranged so that a flow
diagram can be built up using the cords instead of ink
lines; this, of course, is ideal for demonstration. The
computer is so designed that the basic 10-amplifier
instrument may be expanded to employ more than 20
amplifiers, and various combinations of amplifiers and
function units, both linear and non-linear, may be built
up.

Two firms were showing recorders which are intended
to aid in crash-investigation. Redifon showed an instru-
ment which is incorporated into a data recorder on
which flight parameters are recorded. In the event of a
crash, a capsule containing the continuous-tape recorder
is ejected, the case being designed to withstand con-
siderable rough handling. A transponder is fitted and
the battery power supply will last for several weeks
prior to interrogation.

The unit developed by Armstrong Whitworth employs
wire recorders which, in addition to carrying a record
of flight data, include conversation between pilot and
navigator. Some indication of the unit’s toughness is
given by the fact that it survived an ejection from an
aircraft several hundred feet up flying at 520 m.p.h.

* Wircless \V’urﬁ, August 1960, p. 369.
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Solid-Circuit Microminiature

Oscillator

USE OF UNIJUNCTION TRANSISTOR CIRCUIT

By G. BRADSHAW* B.sc., Am.LE.E. and C. H. TAYLOR* Grad. I.E.E.

THE continuous trend towards smaller electronic
components and constructional techniques, stimu-
lated chiefly by military, space research and medi-
cal requirements, has been accelerated during the
last few years by the production of semi-conductor
devices—particularly the transistor and diode—with
their small size and low power consumption. The
other components, in many cases, have been scaled-
down versions of their former counterparts, necessi-
tating cven closer tolerances in manufacture and
purity of materials used. The size of such com-
ponents is determined, to a large extent, by the
need for substrates to support resistive elements, by
the minimum thickness of dielectric film which is
available and which can be handled for capacitors,
and by the general requirement for mechanical
climatic protection.

The techniques of microminiaturization which are
now receiving attention at research and develop-
ment establishments, especially in the U.S.A. and
Europe, arc a departure from the previous approach
to miniaturization, and produce a new order of
smallness and promise a higher order of reliability.

Microminiaturization can be divided into three
main divisions. First, the micro-module concept
where cach component, both active and passive,
is produced in as flat a form as possible—in many
cases by vacuum deposition—on a small standard-
shaped wafer of ccramic or glass. The wafers, or
“ micro-elements ”, are then stacked together and

* Royal Radar Establishment, Malvern

Fig. 1.

appropriately interconnected by riser wires at their
edges to form micro-module circuits.

A second technique, the *“micro-circuit ”, consists
of vacuum deposition of thin-film patterns of metals
and oxides on to a glass or ccramic substrate to
form conductors, resistors and capacitors. Tiny
diodes and transistors are then wired-in to com-
plete the circuit. A circuit is thus produced on each
substrate.

The third division of micro-miniaturization,
generally called the “solid circuit ”, is aimed at pro-
ducing a circuit function in a single block (or wafer)
of semi-conductor crystal. Transistor action, re-
sistance, capacitance, ohmic and rectifying contacts
and other properties can be built into selected re-
gions of a small piece of crystal such as germanium
or silicon by semi-conductor fabrication techniques
such as alloying, diffusion, gold-bonding and etching.
By suitable configuration of these regions, a complete
circuit function can be produced which is inherently
extremely small and offers the same order of relia-
bility as a transistor, when suitably encapsulated.

Recent work at the Royal Radar Establishment,
Malvern, on this third division of micro-miniaturi-
zation has resulted in the development of a solid
circuit consisting of a transistor, resistor and capa-
citor formed in a single wafer of silicon and which
can operate from a battery source as low as three
volts. This is believed to be the first solid circuit
produced in the United Kingdom. A description
of this device is given below.

Construction.—The evolution of the integrated

Evolution of a solid circuit.

ol

SEPARATE ; (d) _coMBINED (e)  FINAL :
SEMICONDUCTOR SEMICONDUCTOR ARRANGEMENT
COMPONENTS
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circuit from its equivalent conventional form using
separate components is shown in Fig. 1. (A version
of the original circuit which was demonstrated at
the 1961 Physical Society exhibition was described by
P. Lloyd on p. 451 of our September issuc.) The
type of transistor used is called the unijunction tran-
sistor (uj.t.) or double-base diode, and consists of
a short bar of mono-crystalline n-type silicon (or
germanium) having ohmic contacts at each end and
an cmitter contact forming a p-n junction about
two-thirds along its length from base 1. If a suit-
able steady bar voltage is applied between base 1
and base 2, and a varying voltage across emitter
and base 1, then a plot of emitter current versus
emitter voltage will show a “negative-resistance ”
region which enables the uj.t. to be used as the
active clement in oscillating or discharge circuits.
A family of curves of a diffused silicon uj.t. for a
range of bar voltages (Vi) is shown in Fig. 2, and
further information on these devices is given in
Refs. 1 and 2. As shown in Fig. 1(d), an extension
of the uj.t. bar produces a resistive region, the
value of which depends on the bar cross-section,
length and resistivity. A further extension of the
bar coupled with an increase in width, gives a region
of crystal which, if containing a large area p-n junc-
tion, can form a suitable capacitor. The value of
capacitance is voltage dependant, and the circuit
arrangement must be such that the junction is
negatively biased. The shape of the crystal wafer
shown in Fig. 1(d) can be re-arranged to form that
of Fig. 1(c), and this latter shape was the one
actually used, chiefly because it is more compact.

There are several methods of fabricating this
integrated circuit, just as there are a variety of ways
of making transistors. The method employed at
RR.E. used diffusion as the main technique, and a
perspective drawing of the circuit-structure is shown
in Fig. 3.

This involved the development of an entirely new
uj.t.—the diffused mesa type—since the only kind
of uj.t’s known at the outset of this work were
those made by the alloy process, using silicon or
germanium as the bar material.

A slice of 30 ohm cm n-type single crystal silicon
was lapped down to a thickness of 0.010 in. Boron
was diffused into one side to produce a p-type layer

|
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fig. 2. Diffused silicon uj.t. curves.
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Fig. 3. Perspective drawing of solid circuit of Fig. | (e)

of about 12; depth. The slice was then nickel-
plated on both sides by an electroless method
(ref. 3) and cut into 0.5 cm square dice. A dice
was slotted parallel to one side with a wire-saw to
produce a bar 0.010 in wide. At the free end of
the bar, the three uj.t. electrode positions were
masked-off with dots of high lead-content solder,
the base connections on the un-diffused side being
0.010 in apart. The capacitor region was also
masked-off on both sides with black wax, and the
dice dipped into a nitric acid/hydrofluoric acid
etchant for about two minutes. This process, by
etching away unwanted nickel and crystal from the
bar, formed the uj.t. and resistor regions simul-
taneously, and also removed work damage from the
edges of the capacitor, thus leaving the crystal dice
in the form shown in Fig. 3. During this etching
stage, the uj.t. was tested on a jig to ensure that
its characteristics were suited to the values of resist-
ance and capacitance with which it was being
integrated. The wax was removed, and 0.002 in
diameter gold or copper leads were soft-soldered to
the capacitor and to the mesa-structure electrodes
of the ujt. The device was then thoroughly de-
greased, washed and mounted for testing. A photo-
graph of such an integrated circuit (compared in
size with a pin) is shown in Fig. 4.

Performance.—The circuit described above is the
basic uj.t. relaxation-oscillator circuit and will give
a saw-tooth waveform if C is greater than about
1,000 pF, and a waveform tending to sinusoidal
when C is decreased below this value—R being in
the range 10-20 k(.

As the capacitor C charges up through R, the
emitter junction is initially reverse biased due to
the potential divider formed by the two base regions.
When the capacitor voltage exceeds this reverse
potential, the junction is forward biased but the
current which flows is small until the voltage across
the capacitor biases the junction about 0.7V positive.
The capacitor now begins to discharge through the
diode and base 1 (bl) region. The emitter current
is nearly all in the form of minoritv carriers (holes)
injected into the bar. These are swept by the d.c.
field towards bl and reduce the value of the resist-
ance of this base region (conductivity modulation).
Current flows into the bar from the capacitor. A
peak is reached which corresponds to the lowest

T _(Co;zzz'nued on ;)_atge 529)
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Fig. 4. Photograph of solid circuit

relaxation oscillator and pin (to show
size).
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value of bl resistance. The capacitor will continue
discharging, but at a decreased rate, the emitter
current will fall, and the resistance of the bl region
will increase, until the volts drop across the bl
region equals the capacitor voltage. At this point
the resistance of the bl region reaches its static
value, the diode is zero biased, and the capacitor
re-charges.

The resistivity of 30 ohm cm for the base silicon
of the R.R.E. integrated circuit was a compromise
between the requirements of the capacitor (low
resistivity for high capacitance per unit area) and
the uj.t.” (high resistivity for long minority-carrier
lifetime compared with transit time), but it was
suitable for the resistor. Choosing a wafer size of
0.5 cm square for the circuit, the values of C were
found to be 1,500, 850 and 350 pF at 0, 1.5 and
13.5 negative direct volts (V) respectively, corre-
sponding to values of capacitance/ cm? of 7,000, 4,000
and 1,600 pF. Except for the smaller values of
V, C was proportioned to V-'/%2,

At these small values of C one would not expect
a good sawtooth waveform output, and the actual
ratio of charge/discharge periods was 3.5 to 1, with
a peak-to-peak output (across C) of 1.2 V; battery
voltage being 13.5. The value of R was 16 k() and
it had a large positive temperature coefficient. The
oscillation frequency was 500 kc/s at room tem-
perature, decreasing to 300 kc/s at 120°C, this
change being due mainly to the variation of R
with temperature. The circuit required a load
resistance greater than 40 k(, oscillation ceasing
below this value.

The circuit described above was 0.5 ¢cm square
and 0.01 in thick, but smaller similar circuits have
been fabricated, the smallest being 0.32 cm X 0.24 cm
% 0.010 in. At the time of writing, each circuit has
been satisfactorily operated intermittently with a
total running time of 500 hours in room conditions,
unencapsulated. If lower-resistivity material is used,
thus increasing the value of C, lower output im-
pedances and better saw-tooth waveforms would be
obtained. Also the effect of the resistance tempera-
ture coefficient would be reduced, making the
circuit less temperature sensitive. The design re-
quirement of the uj.t. and the resistor, however,
would be more difficult to meet.

Although using only the same number of pro-
cesses that are required to make a transistor, this
micro-miniaturization technique is capable of pro-

WIRELESS WORLD, OCTOBER 1961

ducing a complete circuit with dimensions smaller
than those obtainable by any other known technique.
In addition, many of the inter-connections between
the “components” of the circuit are automatically
“puilt in.” These factors should contribute to high
reliability. A possible future application is in equip-
ments such as computers, where a large number of
very reliable simple circuits are required: the extreme
compactness of the circuit having a further advantage
here in minimizing signal transit time. In the field
of medicine, the use of “swallowed circuits” in
capsule form for transmitting “inside information”
suggests another future use. The promise of re-
liability, coupled with small size and weight, offers
great advantages under the conditions of vibration
and acceleration experienced by rocket-borne
equipment.

The technique is also a logical way of combining
and utilizing some of the large variety of interesting
properties shown by mono-crystalline semiconduc-
tors, such as photo-, thermo- and mechanical-
electrical effects, and novel conduction processes.

The latest transistor fabrication techniques—
epitaxial growth of crystals, high temperature oxide-
masking during diffusion, and photo-lithography—
will greatly accelerate the development of new and
more complex circuit functions.

Acknowledgements.—The authors wish to acknow-
ledge with thanks the encouragement given in this
work by Mr. G. W. A. Dummer and Dr. J. W.
Granville, of R.R.E.
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Commercial Literature

ARINC Specification No. 409, called “ Selection and Appli-
cation of Semiconductor Devices to Commercial Airborne
Electronic Devices,” offers guidance to manufacturers of both
equipment containing transistors and the transistors them-
selves on the use of these components for civil airline use.
A list of 39 American and 5 European types is included.
Copies, price $1.00 each, from Aeronautical Radio, Inc.,
1700 K Street N.W., Washington 6, D.C., U.S.A.

Process Timers covering the range 0.1 to 305sec are
described in a leaflet from Richard Allan Radio Ltd, P.O.
Box No. 3, Taylor Street, Batley, Yorkshire. Repetitive
accuracy claimed is +1% and a cold-cathode trigger tube
is used, powered from 200-250V a.c. mains. The timers
are dust and moisture proofed and the internal contacts are
suitable for the interruption of 5A at 250V.

American-type Valves and cathode-ray tubes (including those
for colour TV) made by R.C.A. are listed in “R.C.A.
Receiving Tube Manual,” together with circuits for such
diverse pieces of apparatus as a 50-W a.f. amplifier, an
intercommunication set with a master and two Or more
remote units and a valve-voltmeter. Also included arc
treatises on the testing and operation of valves and tables
of values for RC-coupled amplifiers. Published by R.C.A.
Commercial Engineering, Electron Tube Division, Harrison,
N.J]., price $1, or from local R.C.A. distributors (in U.K.,
R.C.A. Great Britain Ltd., Lincoln Way, Windmill Road,
Sunbury, Middlesex, price 12s 6d).

Microwave Devices, including klystrons, magnetrons, noise
tubes and monitor diodes, are described on data sheets in
a loose-leaf folder from Elliott Brothers (London) Ltd.,
Elstree Way, Borehamwood, Herts.
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FROM 1924 until 1939 Berlin was
the home of the German Radio
Exhibition, Since the war (from 1951)
it has been held biennially first in
Diisseldorf and then in Frankfurt.
To mark the return of the exhibition
this year to its traditional home, the
German radio industry has planned
and achieved what is claimed—and
not without justification—to be the
biggest radio show the world has yet
seen. There were 12 large halls and
several small buildings with a net
covered area of 13 acres, set in park-
like grounds extending to 30 acres.
In spite of the threatening political
situation which developed just before
the opening, the organizers and exhi-
bitors determined that “the Show
should go on.” Their decision was
fully justified and there was an
audierce of 7,000 in the wvast
Deutschlandhalle at the official open-
ing by Prof. Dr. Erhard. The sound
reinforcement system in this hall is
of outstanding quality and on this
occasion it was supplemented by
visual reinforcement—a projection
closed-circuit television system by
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Herr Willy Brandt.

Philips using the oil-film Eidophor
principle* and giving an excellent
picture approximately 22ft X 17ft. No
trace of lininess could be detected
from a seat near the centre of the
hall and one guessed that a 800-1,000-
line standard was being used. How-
ever, we were informed by Philips
that the standard Continental 625-
linc sysiem was in use, so it must be
assumed that the refraction process,
by which the powerful xenon light
source is modulated, carries just the
right degree of diffusion.

By a strange, one might say almost
an ironical coincidence, the question
of the inadequacy of existing line
standards was as much to the fore in
Berlin as at Earls Court. In London
some manufacturers prophesy the
millennium that will come with 625;
in Germany, after 10 years’ experi-
ence of that standard, the feeling is
that the lininess on 23-in tubes (which
incidentally now dominate the Ger-
man market) is a serious blemish
when the picture is viewed at close

* See Wireless World June 1961, p. 322.
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Visual as well as sound reinforcement
was used during the opening ceremony
in the Deutschlandhalle.
when this photograph was taken, was

The speaker,

quarters in the average small house
or flat,

Leaders in this school of thought
are SABA whose optical screen, giv-
ing vertical but not horizontal diffu-
sion, was described in this journal in
its early experimental form over a
year ago (August 1960 issue, p, 372).
A practical close-fitting screen has
now been fully developed with a
higher transparency and with a gradu-
ated groove depth and spacing to
correct the change of viewing angle as
the eye moves from the centre to the
edges of the picture. The public
were able to judge the results on a
dozen or more sets on the SABA
stand, each with half the tube face
covered by the new screen, and the
accompanying  untouched photo-
graph enlarged from a film taken at
the Show bfy Wireless World gives
some idea of what may be expected
from this development.

Two other firms were showing
Zeilenfrei  (line free) television.
Grundig make use of spot wobble
with a quartz-controlled oscillator
working on a frequency of 13.56
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Philips Eidophor projection unit used in the

Deutschlandhalle.

Mc/s which is allowed by the Ger-
man Post Office for industrial
purposes. The picture quality is
excellent and a quick comparison
with normal line structure can be
made by an on-off push button on
the front of the set. Incidentaily,
the harmonics of the wobble fre-
quency fall in Band I, so a low-~pass
filter is provided between the oscil-
lator and the addition winding in the
deflection coil yoke.

The Telefunken “Tele-Klar”
line-free system is much simpler and
consists merely of permanent mag-
nets in a plastic moulding designed
to clamp on to the neck of any 110°
tube. When properly adjusted the
auxiliary magnets produce an ellip-
tical spo: which broadens the line.
Only one set was publicly shown
working (in rather strong ambient
light and at somewhat reduced screen
brightness) so we would prefer to

WIRELESS WORLD, OCTOBER 1961

Above and right: The
Grundig quartz-con-

trolled  spot-wobble
oscillator is  well
screened and s

mounted directly on
the deflection yoke.

this
which is what Telefunken themselves

reserve judgment on system,
seem to be doing. It is sold separ-
ately for DMI4,50 (£1 6s) and
“neue Gerite kann man kinftig mit
diesem Zusatz oder ohne ihn kaufen”
which may be broadly translated as
“take it or leave it.”

The technical upheaval apparent

www americanradiohistorv com

Untouched photographs, taken by Wireless World, on
one of the SABA demonstration receivers in which the
right-hand half of the picture only is fitted with the new
vertically-diffusing screen.

enlargement showing a detail.

The upper picture is an

at the preceding Show in Frankfurt
as a resalt of the proposals for a
second programme on Band v
seerns to have sorted itself out and
production modzls of multi-band re-
ceivers, or of v.h.f./u.b.f. converters
were shawn by all the leading firms.
Grundig claim 10 be so far the only
firm to offer push-button selection of
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Fuba 5l-element coliapeible aerial for u.h.f. v.hf. and u.hf.

e

Philips EL 8000 automatic vidicon camera in
which the only contrel is for lens adjustment.

Push-button controlled, motor-driven stati
stations, developed by Grundig.

on selector for

Telefunken broad-band stacked dipole TV aerial

Covering material partly removed to show
single-turn v.h.f. frame aerial in the
Siemens RTI0 transistor receiver (above).

Left: A simple magnet system, produced
as an optional extra by Telefunken,
produces an elliptical spot when clamped
to the neck of 110° tubes.

www americanradiohistorv com

in the form of a table lamp.

Schaub-Lorenz
“‘Pony’’ pocket tran-
sistor set with tele-
scopic aerial.
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Braun RT20 f.m.[a.m. receiver.
The case is available with a front
panel in white, graphite or natural
woods.

n the Blaupunkt
battery-operated
power unit giving 4/6 watts output.

whf as well as v.h.f. stadons. The
precision mechanism of the tuning
stop selector is a mechanical
marvel ” (involving rotary, reciprocat-
ing and Maltese cross movements)
which we should have thought would
be prohibitively expensive. The
Grundig reply to this comment was
short and to the point: “We own a
typewriter factory (Adler).”

Vollautomatik (fully automatic con-
trol of tuning, contrast, etc.) which
was the catch phrase of Frankfurt is
now accepted as obligatory and detail
circuit refinements are hard to come
by. However, Graetz have intro-
duced in their Markgraf series
Einschalibrummunterdriickung to
suppress noises due to overloading be-
fore the line cutput stage (and hence
the a.g.c. system) is operating. The
output from the line oscillator is recti-
fied and applied as a negative cut-off
bias to the if. and first a.f. stages.
When the booster diode warms up,
the current flow through a voltage-
dependent resistor (which stabilizes
the frame oscillator h.t. supply)
drives the rectifier into continuous
conduction and so removes the
negative bias.

Blaupunkt now introduce contrast
control between the video amplifier
and the cathode ray tube and the
control is compensated for variation
of video response with contrast
setting. Printed circuits are used by
Blaupunkt for the first time this year.
A large single horizontal panel is
used and the chassis in the new

Toskana set is designed to run
“cool” .(§0°C max).
Television receiving aerials for
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““ Capri " car radio an independently
transistor portable is inserted into a
When the engine
is switched off an electro-magnetic lock prevents theft.

mechanical

e e A
Fis g

Braun T52 trans-
istor portable with
quick release
mounting for use
as a car radio.

Bands IV and V with large numbers
of elements and correspondingly high
gains are NOW becoming a common
feature of the German scene. The
tendency is to develop wide-band
aerials covering one Or in some Cases
both bands. The specialist aerial
firms such as Wisi, Kathrein,
Hirschmann and Fuba were all show-
ing wide-band aerials of this type as
well as aerials with high gain
restricted to one band or a group of
channels. The Fuba DFA 1 LM 51
is available for channels 21 to 60
(alternatively 14 to 53). With
directors arranged in three ranks and
with a total of 51 elements this aerial
has a gain of 13dB. Fortunately for
the installation technician the de-
signers have made it collapsible.

Telsfunken were showing an in-
teresting television aerial consisting
of two stacked dipoles with V-shaped
clements backed by semi-cylindrical
reflectors. The array has useful
directicnal properties and is effective
over the whole of bands IV and V.
It is housed in a translucent dust
cover which also serves as a table
lamp.

Before leaving television, mention
should be made of the neat new
Philips automatic vidicon camera
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Grundig Baustein series
assembly of individual installations includes an electro-
reverberation unit.

of high-quality units for the

v i
4 B R

o 2
3

i
X

(Deutsche Philips Type EL 8000)
with no controls other than lens

focusing. A projection display unit
is available for use with this camera.

Turning now to sound broadcast-
ing we find the German market—as
elsewhere in the world—dominated
by the transistor portable for repro-
duction from radio and/or records.
The majority of German transistor
radio sets now include a v.h.f. or a
short-wave range—the latter to meet
the demand for reception of home
programmes Wwhile abroad. (The
Germans are inveterate tourists.)
From the vast range of models
offered we have space to mention
only the Telefunken Partner IV”
with its 6/9-cell battery supply, the
last 3 cells acting as a “ reserve tank ”
to give 80 hours more playing time
when the first six cells have shown
signs of flagging; the Schaub-Lorenz
pocket portable with its extensible
rod aerial for short-wave reception;
the Siemens RT10 pocket receiver
for v.h.f. with single-turn strip frame
aerial; and the Akkord U6l
«Pinguin ” portable with a.f.c. in its
v.h.f. range.

Many transistor portables are de-
signed for use also as car radios with
quickly detachable dashboard hous-
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ings. This kills two birds with one
stone and is cheap, but the makers
of *“genuine ” car radios say that the
stringent requirements of car radio
reception call for a performance that
an ordinary portable cannot properly
meet. Blaupunkt, who for many years
have special'zed in car radio design,
have met all objections in their new
“Capri” receiver which has a basic
4/6-wart push-pull output unit built
into the car, into which the battery
transistor portable is plugged. An
electro-magnetic safety device pre-
vents the portable from being stolen
when the car is unattended.

In table model domestic sound re-
ceivers the trend is towards the tilted
flush-fronted style of cabinet seen
for the first time at the Frankfurt
exhibition and now, for example, in
the Braun RT20 and the Philips
*““Capella-Reverbeo” which incor-
porates an clectro-mechanical torsion
spring reverberation device.

For high-quality sound connois-
seurs Braun have introduced a num-
ber of new units, including a compact
4-unit moving coil, “infinite baffle »
loudspeaker (1.60) with 150 impe-
dance. These units can be grouped
in any furnishing scheme to satisfy
every possble permutation and the
stereo amplifier can even be adapted
to play classical (mono) music in one
room and jazz for the younger mem-
bers of the family in another. The
stereo amplifier (CSV13) has dupli-
cation of controls for each channel,
mounted concentrically so that they
can be tuned separately or together.
Grundig, too, have a Baustein
(building brick) series which even
includes a television “feeder unit.”

Among new tape recorders the
Philips RK5 and RK9 are selected
for mention because of their “ verti
cal”  construction which offers
several advantages, including better
balance for carrving as a reporting
device, and the feasibility of accom-
modating a larger and better loud-
speaker. Normally small spools are
used under a plastic cover, but this
can be removed and large spools
used under “static” conditions.

One development which one
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would not expect to find in a dom-
estic radio show (at Interkama
perhaps?) is worth including. It is
the development by Siemens of an
extremely thin (10”* mm) transpar-
ent nickel-iron magnetic alloy film
for use in computer stores with 3
potential switching time of the order
of 107" second.

No account of this exhibition
would be complete without some re-
ference to the side-shows, for these
are very important in Germany.
They draw the crowds, who know
that in addition to anything they may
find to interest them in the com-
mercial exhibits, their entrance fee
will have been well spent. In the
beautifully laid out Summer Garden
with its central grass arena there was
a continuous programme of gymnas-
tics, boxing and high-wire acts, with
a military tattoo by the British Forces
as a grand finale. And, of course,
the Deutschlandhalle where for 20
pfennigs one could take one of the
12,000 seats during the afternoon or
evening for the live broadcast per-
formances laid on by the constituent
Linder members ~of ARD-—the
national broadcasting association in
Germany.

The Sonderschauen, or special

Oscillogram of a 2musec demagnetizing

cycle in thin transparent nickel-iron
magnetic film developed by Siemens,
viewed through a specimen of the film.
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Vertical construction in
(mains) tape recorders gives good accessibility to the mechanism
and permits the use of a larger than usual loudspeaker.

the Philips RK5 (battery) and RK9

shows, included a chain of studios
and control rooms from which broad-
casts were made while the public
watched through soundproof glass.
These incidentally were constructed
inside one of the large halls months
before the show opened. The small
token exhibit “B.B.C. Greets Ber-
lin” with its model of the new TV
Centre, and some enlargements
showing home and overseas coverage
may have been somewhat over
shadowed by the immense efforts of
the ARD, but your reporter saw
evidence of genuine interest,

“Berlin on 400 Metres” was the
theme of the German Post Office ex.
hibit, which occupicd the whole of
the Marshall Haus, traced the his-
tory of broadcasting in Germany
and the contribution of German
scientists to the establishment of
radio communication. The treatment
was exhaustive, not to say exhaust-
ing, and must have represented many
thousands of man-hours in collecting
and arranging historical apparatus
and documentary material.

As at Earls Court, there were
stands devoted to the work of the
civil authorities, and the police had a
special exhibit, including their com-
bined radar and flash camera mobile
equipment for speed checks; the fire
services also demonstrated their comn-
munication methods. Incidentally
fire and ambulance foot patrols on
duty throughout the grounds showed
themselves 1o be good customers of
radio by each carrying a walkie-talkie
set, and the German Lufthansa air-
line maintained a radio station in
which the public were able to hear
messages cxchanged with their air-
craft on the various Continental
routes.

At the time of going to press total
attendance figures were not available,
but they cannot have been very much
below the predicted 750,000 in spite
of the closing of the boundary be-
tween the eastern and western halves
of the city. The exhibition was a
complete success, and it provided a
diversionary interest and a steadying
influence during a particularly trying
period for the west Berliners,
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Loudspeaker Reactance Measurements

BRIDGE CIRCUIT FOR MEASURING IMPEDANCE AND PHASE ANGLE

By F. BUTLER, 0.B.E, B.Sc., M.L.E.E,, M.Brit.l.R.E.

OVER the frequency range 20 cfs to 20 kc/s the
impedance of a moving-coil loudspeaker varies
enormously and the phase angle swings over a wide
arc. In the band 200-600 c/s the impedance is
mainly resistive and for this reason the nominal
impedance for matching purposes is commonly
assumned to be the value measured at 400 ¢/s. Taking
the case of a representative 10-inch 15-ohm speaker
mounted on a plane baffle, it may well be found that
the impedance rises to more than 300 ohms at the
bass resonant frequency, sinks to the nominal value
at some higher frequency and then increases to around
70 ohms at 20 ke/s. Below the resonant frequency
the phase angle may reach 60 degrees lagging, fall
steeply to zero at the bass resonant frequency and
swing to as much as 60 degrees lead at 2 slightly
higher frequency. At very high frequencies the coil
inductance becomes important, causing a progressive
increase cf phase angle which may reach 30 degrees
at 20 kcfs.

The low-frequency end of the response curve is
profoundly modified by the type of enclosure in
which the speaker is mounted and the acoustic
performance depends on the output impedance of
the driving amplifier. Quite clearly it is impossible
accurately to match such a reproducer to the power
source over a wide frequency range. At frequencies
for which the impedance is high it is difficult to
transfer sufficient power to the speaker from a
constant-voltage source. When the impedance is low
the mis-match betwcen amplifier and reproducer
may be such as to cause intolerable distortion. Few
amplifiers designed for a 15-ohm load will accom~
modate a 50 per cent reduction in load resistance
without distress. A question of stability is also
involved. Modern amplifiers commonly use so much
feedback that the use of an excessively reactive load
may provoke oscillation. Clearly there is much to be
gained from a study of the loudspeaker as a complex
electrical network and it is remarkable that so little
has been published on this particular topic.

The general dearth of information serves to
emphasize the value of one informative paper' by
R. E. Cooke which was published in the journal
« Technique”, issued by the Muirhead Company.
In this the author gives the results of a large number
of measurements made on different types and com-
binations of loudspeakers with the aid of a Muirhead
D-728 Impedance Angle Meter. The aim of the
present paper is to describe how similar measure-
ments may be made with simpler equipment at the
cost of some increase in the time required to take
enough readings to make an accurate plot.

Fig. 1 shows in principle how both impedance and
phase angle measurements may be made. Here the
loudspeaker of impedance Z and phase angle 6,
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represented by Z/ 6, is associated with the resistances
R,, R, and R, in a bridge circuit driven from an
amplifier indicated as a signal source of constant
voltage E.

The resistances R; and R, form a potential divider
across the source and if R, = Rythen E, = B, =E/2,
since current and voltage are in phase. Suppose R,
is now adjusted until it is equal to the modulus of the
impedance Z. Then E; and E, will become equal
numerically but in general they will be out of phase.
Nevertheless the vector sum of E; and E, must be
equal to the source voltage E as shown on the vector
diagram, where 6 is the phase angle between E,
and E,.

In the special case when E; = E; and E, = E,it
can be seen from this diagram that tan 6/2 = ¢/E, =
¢/E,. But E, = E, = E/2 so that tan 6/2 = 2¢/E.

To sum up, the unknown impedance Z is measured
by adjusting R; until the voltage across R, is the
same as that across Z, in which case Ry = /Z/ (the
modulus of Z). The phase angle 0 is determined by
reference to trigonometrical tables from the expres-
sion tan 6/2 = 2¢/E where 4 is the voltage between
the points B and D on the diagram and E is the
amplifier output voltage.

This procedure leaves undetermined the algebraic
sign of the phase angle. It can be detected by adding
known reactance in one arm of the bridge and noting
the resulting change of phase angle. From this the
sign of the original phase angle can be inferred.
A simple technique is to add a small high-Q induct-
ance in series with Z, re-balance Rj; for equal
voltages E; and E, and note the change in the
voltage reading e. An increase implies that Z is
inductive and that 6 is positive, corresponding to a
lag between the applied voltage and the current in Z.
A decrease in ¢ shows that 8 is negative and that Z is
capacitive.

For measurements on 15-ohm loudspeakers it is

Ry T f Ry
8
Fig. I. Elementary circuit for measuring impedance and phase

angle.
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convenient to make up a small ferrite-cored coil with
five taps brought out to a switch so that inductance
values between 0.5 and about 100 mH can be selected
to give satisfactory indications at all frequencies in
the test range.

R; should be variable over the range 0-500 ohms
and E should be held constant at, say, 5V. We may
set R; = R, == 100 ohms and the sole restriction on
the measuring voltmeter is that its impedance
should be much higher than any of the bridge arm
impedances.

The principal objection to the instrumental set-up
shown in Fig. 1 is that it is tedious to keep switching
the voltmeter over in order to check the equality of
the voltages developed across Z and across Ry, then
transferring it to measure e and E. A simple null
detector using diode rectifiers as shown in Fig. 2 can

1% o
J i
El) 10k
‘_49 :: 1%0
-0 e o= = -~
- A
3
Ra S 0-500 B
100 < Sy = ng
|°/o'{ 3 %S
sy
S i i
[ 1]
Fig. 2. Circuit using null detector for checking equality of

voltages across Ry and Z, and tapped choke for determining
sign of phase angle .

A O A
ek RyS
Wl J__‘»Li -

Fig. 3. Phase angle measurement method due to Scholes and
Macfarlane.

be employed to speed up the operation. The circuit
also includes the tapped coil, used as described above,
to determine the sign of the phase angle. A centre-
zero microammeter, say 100-0-100pA, makes a
sensitive null detector. Almost any type of point-
coatact or low-power junction diode may be used
as the rectifier element but matched pairs are
desirable. The 1uF coupling capacitors to these
diodes should also be matched to within 5%,

A recent article?® on impedance measurement
suggests further modifications which can be made to
the basic circuit to give an alternative way of mea-
suring the phase angle. The principle is shown
in Fig. 3. As before, the resistance R, is varied until
equal voltages are developed across R; and Z. To
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measure the phase angle, a variable resistance R,
is connected in series with a fixed resistance R,
across the supply voltage E. A voltmeter V is con-
nected as shown and R, is adjusted until the same
voltage reading is indicated with the switch in
either of the positions A or B. The vector diagram
shows that when this condition is satisfied the phase
angle is given by cos ¢ = (R, — R,)/2R,. For
convenience in reading, it is useful to sct R, = 100
ohms and to join a fixed resistance of 100 ohms in
series with R,. When this is done it can be seen that
cos ¢ = R,/200 where R, is the setting of the variable
resistance.

At the expense of a little extra complication a
second null detector of the type used in Fig. 2 may
be used to check the equality of the voltmeter read-
ings in the switch positions A and B shown in Fig. 3
and the switch can then be omitted. The final
arrangement becomes that shown in Fig. 4.

The measurement procedure is as follows:—

(a) With the switch SW, in the off position and
R, set to zero, connect a variable-frequency audio
oscillator to the amplifier input and set the gain con-
tol to give a suitable output voltage E. About 5 V
r.m.s. is suggested though the precise value is im-
material.

(b) Adjust Ry until the output null detector reads
zero (no current in microammeter No. 2). Read the
value of R; at balance. This is the modulus of the
loudspeaker impedance at the selected frequency of
measurement.

(c) Proceed to the phase angle measurement with
SW, still in the “ off” position and, leaving the
impedance balance unchanged, adjust R, for a null
reading on microammeter No. 1. The switch SW,
should be closed while this measurement is being
made. Determine 6 from the expression cos 8= R,/200.

(d) It remains to check the sign of the phase angle.
To do this the switch SW,, provided with an * off
position, is used to connect a capacitor of suitable
value across the resistances R, and R,. In this way
the potential divider (R; + R,)/R, is given a reactive
component in one arm so that there is some phase
difference 4 between the voltages developed across
the two arms. As before, the vector sum of these two
voltages E,” and E,’ is cqual to the supply voltage.
The effect of the shunt capacitor is to reduce the
impedance of the upper arm of the potential divider
and so to increase the current in the pure resistance
R, which constitutes the lower arm.

A higher voltage is therefore developed across
this resistance. The vector diagrams in Fig. 5 show
how this circumstance can be exploited to detect the
sign of the phase angle of the loudspeaker load.
Here (a) corresponds to Fig. 3 after both null balances
have been made with a purely resistive potential
divider. Assuming that the loudspeaker impedance
Z is inductive, (b) shows the corresponding vector
diagram after connecting shunt capacitance across
one arm of the voltage divider, introducing the phase
difference ¢ between the voltage drops across the
two arms. Clearly, there is an increase in the voltage
originally measured between the points A and B.
If Z had been capacitive the points A’ and B would
both lie on the same side of the vertical line and the
voltage drop would be smaller than that observed
before connecting the voltage-divider capacitance.

Opening the switch SW, converts the phase-angle
null detector into a voltmeter suitable for measuring
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it Left: Fig. 4.  Final circuit for
°"P'l°'5P'_L ZP'_L sl I impedance and phase angle measure-
K 1— ; ment.
OFF / 2 s 119‘.’:%
W,
2
. —)
;%» P
100 ! i + 10k
o L ——><0-500 4 1%
I‘ ¥ Befow: Fig. 5. Vector diagrams for
Sw determining sign of phase angle in
{ 2 " circuit of Fig. 4.
—it

the potential between A and B or A’ and B by dis-
connecting one half of the circuit.

To summarise, the phase angle 6 is positive and
the loudspeaker impedance Z is inductive if the
connection of a capacitance across the voltage divider
arm, R, + R,, leads to an increase in the voltage
between A and B. A drop in this voltage indicates
that Z is capacitive. All voltage measurements are
made with the switch SW, open and with the ampli-
fier output set to give about half-scale deflection on
microammeter No. 1.

For use over a very wide range of signal frequencies
it is convenient to switch in different values of
capacitance, ranging from 0.1 pF for the highest
frequencies up to 8 pF for low frequencies. If de-
sired, a special switch may be used to add in parallel
the successive capacitance Steps.

40°
PHASE ANGLE

o

Left: Fig. 6. Impedance and

SOO / \

phase angle of loudspeaker
system of Fig. 7.

T
4 Inouctive A
0

l CAPACITIVE L1

IMPEDANCE

\Zl(ﬂ) 20 ™ \\\///"' "\

//

Below : Fig. 7. Circuit of

% 100 1,000
FREQUENCY (c/s)

Fig. 6 shows the plot of 40 individual measurements
of the impedance and phase angle of the loudspeaker
combination shown in Fig. 7. Many more measurec-
ments at much closer frequency spacings are rc-
quired to show up minor irregularities, but the smooth-
ed curve through 40 points is good enough for use
in the design of equalizers to correct the most
glaring defects of the system. In Fig. 7 the low-
frequency unit is a 15-inch Plessey speaker Type
CP73025/12/5 and the h.f. unit is a G.E.C. Prescrnice
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Lic20 loudspeaker system giving

results shewn in Fig. 6.
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Unit, Type BCS 1853. The nominal impedance of
each speaker is 15 ohms. The function of the passive
CR network, 50 ohms in series with 1 uF, is to re-
strict the rise of impedance of the loudspeaker com-
bination at high frequencies. It serves to maintain
stability in an amplifier using a very large amount of
negative feedback. The LCR circuit shunting the
h.f. speaker is similar to one recommended by the
manufacturers to improve the smoothness of response.

The loudspeaker enclosure is a non-vented 6 cu ft
rectangular cabinet, rigidly constructed from $-inch
thick heavy mahogany wood. It is fitted with a
screwed back panel and is lined with soft building
board lagged with thick sound-absorbent wadding.
There is little audible evidence of the single low-
frequency resonance commonly observed when a
speaker is mounted in a plane baffle, or of the double-
humped resonance which one associates with some
vented enclosures.

An examination of the impedance curve shows
that Z is high at low frequencies. A constant-voltage
amplifier with a flat frequency response would give
an inadequate bass output unless there was a com-
pensating increase in the electro-acoustic efficiency
of the reproducer in this part of the spectrum. There
is a less marked rise in high-frequency impedance
but here too there would be a significant drop in
output at the top end of the range, subject once more
to a qualification concerning speaker efficiency.
The drop would in fact be worse than appears from
the curve since the net rise of impedance has been
checked by the use of a passive RC combination.
The speaker alone has a much higher impedance.

A study of the impedance variations will suggest
the amount of equalization required in the amplifier
to give constant acoustic output at various fre-
quencies, but it must be remembered that variations
in loudspeaker efficiency over the frequency range
will influence the amount of compensation needed.

Using the equipment shown in Fig. 4 in conjunc-
tion with a wide-range audio oscillator it is easy to
make loudspeaker impedance and phase angle

measurements of sufficient accuracy for many
practical purposes The most inconvenient feature
is undoubtedly the arrangement for detecting the
sign of the phase angled. The difficulty is to find
a method which is equally sensitive and effective
over a wide frequency and impedance range.

From a series of measurements the effects of
different enclosures on the low-frequency response
of the speakers can be investigated. At the high
frequency end of the range, one can devise passive
networks to control the impedance and phase angle
of the composite load in order to maintain stability
in amplifiers using a large amount of negative
feedback.

It may be objected that during actual measure-
ments the loudspeaker is connected to the driving
amplifier through a pure resistance which is always
equal to the modulus of the speaker impedance.
This corresponds to the use of an amplifier with an
abnormally high output impedance. Even so the
damping is almost critical and in any case most
other methods of impedance measurement suffer from
the same disadvantage.

By using more complex instrumentation it is
possible to make measurements of /Z/ and 8 with
a very much lower resistance in series with the loud-
speaker so that damping of the latter by the amplifier
output impedance would be almost unimpaired.
It is doubtful if the extra complication is justified
though it is worth bearing in mind that, in feedback
amplifiers, both gain and feedback depend on the
magnitude and phase angle of the load impedance.
In turn, the output impedance is affected and so is
the damping of the loudspeaker movement. T hus,
ideally, the impedance of the loudspeaker should
be measured under the actual conditions of use.

References
1. “Impedance and Phase Angle of Loudspeaker
Loads”, R. E. Cooke, Technigue, April 1959, p. 11
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COMPUTER

THE U.K.’s Electronic Computer Exhibition opens at
Olympia, London, on October 3rd. Some fifty manu-
facturers and users of computers (see list) have
taken space at the Exhibition which will remain open
until October 12th (Sunday excepted). It is organized
jointly by the Electronic Engineering Association and
the Office Appliance and Business Equipment Trade
Association which also organizes the British Efficiency
Exhibition running concurrently at Olympia. On three
consecutive days during the Show (4th-6th) an Elec-
tronic Data Processing Symposium will be held at which
during six sessions speakers from both manufacturers of
data processing equipment and users will deal with the
applications of computer techniques.

Admission to the Exhibition costs 2s 6d. Applications
for tickets for the Symposium, which cost 24 guineas
per session, should be sent to Mrs. S. S. Elliott,
64 Cannon Street, London, E.C.4.

A.E.l Associated [liffe Press

AT. & E.

Account Tokens Benson-Lehner (Great Britain)
ddo A Block and Anderson

Ampex (Great Britain) British Computer Society

Associated Automation British Olivetti
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EXHIBITION

Business Publications

Computer Engineering
Creed & Co.

Data Processing

Data Recording Instrument Co.

Decca Radar
De la Rue Bull Machines
Dobbie Mclnnes (Electronics)

Elliott Brothers (London)
E.M.I. Electronics

E.M.I. Sales & Service
Electronic Associates
Electronic Technology
Engineering Finance
English Electric Co.

Fanfold

Ferranti

Frieden

G.P.O.
Hawker-Siddeley Group
Heywood & Co.
Honeywell Controls

IBM United Kingdom
1L.C.T.

Jenkins Fidgeon

Lamson Paragon
Leo Computers

Midland Bank
M.S.S. Recording
Muliard

National Cash Register Co.
Original Document Processing

Pergamon Press
Plessey Co.
Punch Card Accessories

Rank Precision Industries

S.T.C.

Short Brothers and Harland
Solartron Electronic Group
Southern Instruments
Sperry Gyroscope

Westminster Bank
Wilkes, James
Wireless World
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MANUFACTURERS PRODUCTS

NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

Displacement Transducer

THE Lintran is a device for the indication of physical
phenomena capable of producing a physical displace-
ment, e.g., temperature, pressure, etc. The transducer
consists of an axial spindle which operates the moving
core of a differential transformer, which is arranged
to give high sensitivity and linearity at an energizing
frequency of 50c/s. The transformer output is fed to a
detector, which delivers a unidirectional voltage pro-
portional to the original spindle displacement. This
voltage is indicated on a large moving-coil meter, which
can be either centre-zero or single-ended. The full-
scale displacement ranges, depending on the transducer,
are from 0.0lin to lin. Output of the transducer is

James Scott displace-
ment transducer.

+150mV and the linearity is better than +1%. Further
details may be obtained from James Scott (Electronic
Engineering), Ltd., Carntyne Industrial Estate, Glasgow,
E.2.

Microwave Tuning Unit

TO extend the range of the Polarad Microwave
Receiver Model R, Briiel and Kjaer are to market a
plug-in tuning unit and a set of mixers. The tuning
unit, known as the RE-T, covers 45.3Gc¢/s to 84.2Gc/s,
and its sensitivity is between 0.5#V and 3uV. With the
tuning unit and the appropriate mixer in position, the
receiver covers the range 400Mc/s to 84.2Gc/s. Details
are available from B: & K. Laboratories, Ltd., 4 Tilney
Street, Park Lane, London, W.1.

New Flexing Loudspeaker Cabinet

IN the new T.S.L. “ High-Q Flexette ” bass reflex loud-
speaker enclosure the front and back panels are designed
and adjusted to resonate (with a low Q) at the cabinet
and loudspeaker bass resonant frequency (90c/s). This,
it is claimed, so damps the loudspeaker resonance as to
extend the response down to 40c/s although the cabinet
dimensions are only 1l}in by 6%in by 73in. The
treble response remains constant within + 3dB up to
15kc/s with a 6dB/octave roll off thereafter. The
electro-acoustic efficiency remains constant for input
powers ranging from 10mW up to 8W—the maximum
peak power which can be handled. A 4}-in round, 4-
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T.S.L. “ High-Q Flexette ”’ loudspeaker cabinet.

©Q loudspeaker is used. The “High-Q Flexette ” costs
£5 19s 3d and is available from Technical Suppliers
Ltd., of 63 Goldhawk Rd., London, W.12.

Fully Transistorized Car Radios

THE new 600T series of car radio receivers made by
Smith and Sons (Radiomobile) consists of three models,
all of which have the same external appearance, dimen-
sions (2in high by 7in wide by 7in deep or, including
control knobs, 8iin deep) and weight (54 1b). Other
common features of these models are that they are fully
transistorized, cover five pre-set push-button selected
stations as well as, continuously, medium and long
waves, incorporate a continuously variable treble cut
tone control and operate from 12-V batteries. In addi-
tion the 600T incorporates six transistors, has a 3-W
single-ended output and operates from positive earth
supplies, the 601T is similar but can operate from posi-
tive or negative earth supplies, and the 620T incor-
porates nine transistors, has an 8-W push-pull output
(3% distortion) and can operate from positive or nega-
tive earth supplies. The 600T costs £29 4s 3d, the
601T £29 9s 5d and the 620T £32 16s 0d. Accessory
fitting kits range in price, according to the car model,
from under £1 10s to £4, aerials range from £1 17s 6d
to £2 12s 6d and loudspeakers cost £1 15s 11d each.
The receivers are manufactured by S. Smith and Sons

Smith and Sons (Radiomobile) fully transistorized car radio.
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(Radiomobile) . Ltd., of Goodwood Works, North

Circular Road, London, N.W.2.

Stabilized Voltage Source

THE ¢ Convolt” provides a direct output voltage
(variable within +109%) which is stabilized to within
+0.001% per 109% change in input voltage or °C tem-
perature change. Model A is suitable for an input of
110V a.c., model B for 230V a.c. and model C for 28V
d.c. The normal output potential is 1.05V at 10 mA
and this current must be maintained within +0.25 mA
to achieve the stated temperature coefficient: other out-
put voltages and currents may be supplied. The stabi-
lized output is drawn from a Zener diode at such a
current that its temperature coefficient is necarly zero,
the residual temperature coefficient of this and other
components being cancelled by a second Zener diode
and a thermistor. The dimensions of these units are
only 32in by 24in by 23in (excluding terminals) and
models A and B cost £17 19s 6d and model C £16 8s 6d.
These units are manufactured by Communications (Air),
Ltd., of Half Moon Street, Bagshot, Surrey.

« Convolt ™ stabilized
voltage source.

Below: Grundig Induc-
tance Decade Type LD2
covering the range
10mH-110mH.

Inductive Decades

DECADE substitution boxes for use in inductive filters,
equalizers, etc., are marketed by Wolsey Electronics,
Cray Avenue, St. Mary Cray, Orpington, Kent. The
range 1#H to 1.1H is covered by three separate instru-
ments, and the boxes may be used at frequencies be-
tween 50c/s and 10kc/s. Accuracy is +29%, and the
price is £23 10s for one decade. The equipment is
made by Grundig.

Sensitive Valve Voltmeter

WITH a bandwidth of 10¢/s to 11Mc/s (+1dB) the
Ballantine Model 317 Voltmeter will measure from
300uV to 300V, in a 1-3-10 range progression. The
instrument may be used as an amplifier with a gain of
1000 from 6¢/s 1o 11Mc/s. Input impedance is
10MQ +5pF with the cathode-follower probe in use
and 2MQ plus a maximum of 24pF without the probe.

540

The Il Mcfs, 300uV valve
voltmeter made by the
American firm of Ballantine
Laboratories.

The metering circuit responds to mean values and is
calibrated to read volts r.m.s. Details are available from
the Export Manager, Sylvan Ginsbury Ltd., 8, West
40th Street, New York 18, N.Y.

High-Stability High-Q Coils

ELECTRONIQUES (Felixstowe) Ltd. offer a wide
range of high-quality, high-stability tuning coils, named
“Stabqoils.” There are three basic types for use with
two different maximum tuning capacities (500pF and
320pF) and for two different i.fs (470kc/s and 1.6Mc/s),
the coils for the higher i.f. being available for the low-
capacity circuit only. Coverage of 150kc/s to 32Mc/s
is achieved with five coils with, of course, a break
between 400 and 530kc/s and, for a 1.6Mc/s if.,
between 1.5 and 1.7Mc/s. Also available for 470kc/s
i.f. are coils giving a general coverage s.w. band of about
6 to 18Mc/s.

The coils are wound on small moulded formers using
the new hexagonal-hole adjustable cores: mounted on
the end of the former is a trimmer chosen to compen-
sate for the normal temperature coefficient of the wind.
ing. Q-values range between 120 and 210 and are high
(approx. 150 to 170) in the s.w. types. A single i-in
hole is required for mounting.

Also available are series and parallel if. rejector-coils,
b.f.0. coils, three types of r.f. choke and bandspread coils
for amateur use. The retail price is 6s each (b.f.0. coils
in can 7s 6d).

“Quoilpax” use Stabqoils and Trolex-insulated
switches and carry the valveholders for r.f. and f.c.
stages as well as the correct tuning capacitor. Models
for 470kc/s and 1.6Mc/s ifs, broadcast and amateur
bands are available.

Electroniques (Felixstowe) Ltd., Bridge Road, Felix-
stowe, Suffolk.

Shown here are four coils from Electroniques “*Stabqoils’’
range, including an r.f. choke. Note correct padding cap-
acitor packed with oscillator coil in right-hand container.
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HYBRID AMPLIFIERS

COMBINING VALVES AND TRANSISTORS

SURPRISINGLY little work has been done on
combined valve and transistor circuits. The cmphasis
has, perhaps naturally, been on circuits in which tran-
sistors rival valves, yet each device has its own virtues,
and it seems logical to use both in the same piece of
apparatus. At present, much transistor equipment is
battery-operated. But the day of mains-operated
transistor radio receivers and audio amplifiers must
surely dawn soon, when the prices of transistors fall
to abour the same level as those of valves. When
this happens, the main bar to using both devices
in the same apparatus will be removed, and the only
disadvantage will be the cost of providing two
different supply voltages.

Fortunately, the h.t. supply can be used as the
collector-voltage supply, even for p-n-p transistors.
An Lt. supply is still needed—at the moment.
For those for whom even this is too much, there’s
still the thought that there arc some people at
Birmingham University and elsewhere who are
working on solid-state devices which will be exact
cquivalents of thermionic valves, but which won’t
need heaters. So it’s not unreasonable to think about
hybrid circuits, even if they won’t be used for
a while.

Infinite Variety

Since there are three useful ways of connecting a
triode valve, and three ways of connecting a tran-
sistor, there are nine ways of cascading the two
devices. And since one can put cither the valve
or the transistor in the first stage, the number is
doubled. There are thus eightcen basic combina-
tions, but don’t worry, this article only covers two

+

— +

o=
—0
o o

(b)
Fig. 1. Two of the eighteen basic hybrid circuits:

(a) common cathode—common emitter, (b) common
anode—common base.
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Fig. 2. Practical amplifier based on Fig. 1(a). Note that,
despite the change to a p-n-p transistor, the h.t. supply
can still be used to operate the transistor.

of them which happen to be of immediate interest
(Fig. 1).

Each of these eighteen circuits is capable of
individual variations, and one can use¢ n-p-n or
p-n-p transistors, so the total number of possible
circuits is very large, and forms a rich field for
exploration. At present, some combinations, such
as common collector transistor followed by common
anode valve, don’t look particularly useful. But the
chances are that somebody will discover a use for
them all, in the long run.

Valve Input, Transistor Output

The high input impedance of a valve is often
useful. Transistors in the common-emitter circuit,
which can be regarded as the normal one, have a low
input resistance—about 1 kQ for the usual low-
power transistors. Even the common-collector
circuit, which has the highest input impedance of the
threc basic transistor circuits, has a lowish input
resistance (a few hundred kilohms) by valve standards.

So in a voltage amplifier, driven from a high-
impedance source, it is logical to put the valve first
and the transistor in the second stage.

A possible combination is c.k.+c.e., i.e. common-
cathode valve followed by common-emitter transis-
tor. This is shown in Fig. 1(a), and it has been
translated into practical terms in Fig. 2, which also
shows a second valve (actually the other section of a
double triode) connected as an output cathode-
follower.

The cathode-follower provides no voltage gain,
and the first valve provides only a small voltage
gain, since it is working into a c.e. transistor, which
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Fig. 3. Simplified circuit for calculating gain of Fig. 2
circuit.
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Fig. 4. Effect on gain of varying transistor collector-emitter
voltage.

has an input impedance of the order of 1 kQ. It may
seem surprising that this circuit can provide gains
in excess of 1000, but this is the case.

The voltage gain, or most of it, comes from the
transistor. For practical purposes, the valve can be
regarded as a current generator producing a current
g.Vin, and the cathode-follower ¢ gain> can be
taken as unity. So for the purpose of calculating
the gain the circuit reduces to that shown in Fig. 3.
The transistor input current is g,V,,, and the
collector current is Bloroc’) times this. The output
voltage is I R;, which is 8 IR;, which is g,,V;,8R;.
Thus the voltage gain is g, 8R;. If we insert prac-
tical values, such as g,=1.4mA/V, 8=30, and
R;=300 kQ, we get a figure for the gain of 12,600,
which turns out to be much larger than the measured
gain! Evidently something is wrong.

The error lies in putting in the value of 30 for 8.
It is quite possible to get transistors with this sort
of current gain, but the figure quoted by the tran-
sistor maker is the current gain with no collector
load. The usual type of transistor audio amplifier
stage operates with a very small load—the input
impedance of the following transistor—and the
current gain is virtually the same as the quoted
figure. But the effect of a high load impedance is to
reduce the current gain drastically.

To get a proper value for the gain we must use
this reduced value for B. Lect’s call it fw, which
means the working value of g.

Then A &~ g,B,R;

The value of B, is given by

Pro
R(1+8) + 1,
where r, is the transistor collector resistance in the
T equivalent circuit. This is a bit cumbersome, but

Bw
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in the present case we can make an approximation.
For a small alloy transistor, r, is likely to be about
1 MQ. We have Rj(14+8) = 300 kQx31 ~ IMQ,
so it is reasonable to neglect r, in the denominator
and put

ﬁrc rG

W - [~
P N R AR,
Then A =~ g, 1,

This gives an over-estimate since in fact it is the
“ amplification factor ” of the valve-transistor com-
bination. But is is quite a good approximation in
practice, in high-voltage circuits where the collector
load runs into hundreds of kilohms.

Some practical results are given in Fig. 4, which
shows how the gain varied with the voltage across
the transistor (V,,) for two transistors. Note that
these were two individual samples. It would be
dangerous to suppose that they represent typical
OC70s and OC71s. They were both several years
old, and had been in service in a normal transistor
amplifier for many hours.

The gains shown in Fig. 4 are in excess of those
predicted by the formula A = g,r,. However,
one should remember that transistor characteristics
are subject to large tolerances. If the tolerances
on B can be taken as a guide to those on r, one
would expect a range of 2 or 3 to 1.

Transistor Ratings

The collector voltages shown in Fig. 4 go well over
the upper limit imposed by the manufacturer. In
the case of the OC70, the gain increased with V,,,
but the gain of the OC71 fell off above 10 V. This

COLLECTOR CURRENT

LOW GAIN AREA

S

4§ s ;
R VOLTAGE

SRR

COLLECTO

Fig. 5. Transistor collector voltage-collector current curves,
showing the effect of excessive collector voltage.

il
L

A

—0

Fig. 6. A.C. coupling of valve to transistor permits wider
choice of operating conditions but destroys the simplicity
of the direct-coupled circuit.
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sense by using a circuit such as Fig. 6,
where the transistor operating con-
ditions don’t depend on V,, but only
at the expense of a departure from
the simplicity of the original circuit.

TRANSISTOR
LOAD

Frequency Response

Here again, one is liable to get a
surprise. 1 did. The frequency re-
sponse was 3 dB down at 1.7 kc/s
using the OC70 and at 1.1 kc/s using
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Fig. 7. Transistor T equivalent circuit showing internal

1

falling off of gain is the result of collector ¢ soften-
ing”. This is another effect which is not apparent
in low-supply-voltage circuits. At high collector
voltages, the collector voltage-collector —current
curves are distorted as shown in Fig. 5. The result
is a reduction in voltage gain when the working
point lies in the * softening ” region.

In circuits like the one we are discussing, it may
be very difficult to avoid excceding the maximum
V., rating for a low-voltage transistor. High-voltage
transistors, with V(max) ratings of up to about
100V, are in existence, and are clearly the most
suitable for hybrid circuits where the valve h.t.
supply runs to hundreds of volts. However, it is
worth noting that the maximum collector dissipation
rating need never be exceeded. Provided always that
the cathode-follower (V, in Fig. 2) does not take
grid current, there must be at least 300k 2 in series
with the collector. In these circumstances the power
dissipated in the transistor is a maximum when
the transistor itsclf bchaves like a resistance of
300kQ. The transistor voltage is then half the
h.t. voltage and the dissipation is E*/R = QE,...)?/
300kQ. Supposing that the h.t. voltage goes up to
300 V during a switch-on surge, then the dissipation

150 x 150 22,500
3 % 108 3 % 105\)(/ 75 mW. A 75mW
transistor should never get overheated.

In any case, this dissipation will only occur tor
short periods if the circuit is set up to give operating
conditions within the permitted limits.

The circuit is simple to design. For our purposes
the emitter current I, = I ,R,/R,, because I
is small compared with I, and I, is to a first approxi-
mation independent of the current gain of the tran-
sistor in a circuit like ours where R,> R,. (This
latter condition also makes for good temperature
stability.) To set up such a circuit by means of the
variable cathode resistor R, it is safest to connect,
in place of the transistor, a resistance equal to
V,,/1,, where V,, and I, are the desired values—
say 15V, 0.5 mA, which gives 30 kQ. Then connect
a high-resistance voltmeter across the inserted
resistor and adjust R, to get the required voltage
reading. (If the voltmeter resistance is not neglig-
ible, the value of the temporarily connected resistor
must be chosen to make the combined resistance
Vee/ls) Then switch off the h.t. supply and connect
the transistor. On switching on, one should find
that V,, is close to the required value.

Of course, onc can avoid all this setting-up non-
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the OC71, V., being 10V in each
case. Using different values of V,
produced very little improvement.

The poor h.f. response is the result
of the internal capacitances of the
transistor. These are shown in Fig. 7.
Here c, is the collector-to-base capacitance, I, is
the internal base resistance and r, is the internal
emitter resistance. The capacitance ¢, is roughly
analogous to the output capacitance of a valve, but
because it does not come directly across the output,
but is connected back to the input, it gives rise to
negative feedback which reduces gain at the higher
frequencies. The effect of the emitter-base capaci-
tance ¢, in parallel with r, is to shunt the higher
frequencies.

If r, and r, werc zero, ¢, would behave like a
simple output capacitance and would have no effect
as a feedback path. Since r, is inside the transistor,
nothing can be done about it, but 1, the signal-
source resistance, is under control. While there is
not much practical value in reducing r, (which leads
to a reduction of gain and an increase in distortion)
it is instructive to do so in order to confirm the
importance of the capacitances in determining the
performance of the circuit.

The signal-source resistance, i.e. the output
resistance of the valve stage, was reduced by con-
necting various resistors across the anode load R,
in series with a large capacitance. The results of this
experiment are shown in Fig. 8. They were obtained
using R, = 100kQ and R, = 300kQ.  The transis-
tor was a  no name ” type with 8 = 26 at I, = 1 mA.
The cut-off frequency was increased by a factor of
4 when r, was really small. This proves that the

Lo

capacitances.

Vi

CUT-OFF FREQUENCY (ke/s)

4 S L
' i
2 \' _ -l‘
0 | __]'
ool 1k 10 ©
SHUNTING RESISTANCE(R)
Fig. 8. Effect of base shunting resistance on cut-off

frequency, using a low-frequency transistor.
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Fig. 9. Hybrid ** concertinag '
phase-splitter (a) Basic cir-
cuit, using a modification of
Fig. I(b). (b) Practical cir-
cuit using only one h.t. supply.
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transistor capacitances are very important, even at
audio frequencies. To get a good frequency response,
a transistor with lower capacitances must be used;
Le. an r.f. transistor. Unfortunately, the writer’s
onc and only r.f. transistor was in use elsewhere,
and in view of the unfortunate demise of his second-
best transistor as the result of an accidental short-
circuiting of R; he didn’t feel like risking another
accident. That miniature receiver is used every
morning, to listen to the news, in bed, and putting
it out of action merely for the sake of a few figures
on a piece of paper, other than a bank book, would,
he felt, be received unsympathetically by another
member of the houschold.

An OC73, which has a cut-off frequency (fx) of
500 kc/s, was substituted, with no reduction of the
natural r, of the valve circuit (say 50 kQ) and the
upper cut-off frequency jumped from 1-2 kc/s to
5 ke/s, which was encouraging. Another transistor,
of unknown type, gave a cut-off of 17 kc's.  This, it
is felt, is enough to prove that the right transistor will
give an adequate frequency response for audio
purposes.

It is hoped that it has now been shown that at least
one hybrid circuit is useful, and designable by rule-of-
thumb methods. Before leaving this one, a few
points about it are worth noting. 1. Since By 1s much
less than B, and approximates to the ratio of two
resistances, the effect of variations of 8 in different
transistors is largely obliterated. 2. For high gain,
one wants a high r,. Some grown-junction tran-
sistors have r.’s as high as 10 MQ. The actual
amplificaticn factor (u,,) of the transistor* is r./t,,
but r, is the important thing in the hybrid circuit,
because if r, goes up, reducing the amplification
factor, the transistor input resistance increases. This
causes the valve to deliver a higher voltage to the
transistor, so the decreasc in amplification factor
tends to be compensated. The two devices make
good partners. They do so in other ways as well,
The low anode load results in a low Miller input
capacitance. And the high output impedance of the

*Not to be confused with the constant u, or more properly u,,,

which appears in transistor equivalent circuits, and has a value of
about 1,1000!
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valve reduces the distortion produced by the non-
lincar input impedance of the transistor.

Hybrid Phase-splitter

This is a variation on Fig. 1(b), and is shown in
Fig. 9. It is a phase-splitter which is in some ways
similar to the * concertina » triode phase splitter, but
it gives a substantial gain to either output.

The input impedance of the transistor, which is in
the common-base connection, is low—of the order
of 50Q. This impedance in the cathode circuit does
not cause much negative feedback, and the triode
gain is only a little lower than in a normal single-
ended stage operating with the same load and
voltages.

The cathode current is the same as the emitter
current and the collector current is «l,, which with
almost any transistor, is nearly equal to the emitter
current. So, to a good approximation, we can write
I,~I, The triode output voltage is I ,R,, and the
transistor output is I.R;~I R;, so by making R, =R,
the two outputs are made equal. There is a phase
reversal in the triode, but not in the common-base
transistor, so the two outputs are in anti-phase.
Most transistors have «>0.95, so the unbalance due
to the error in the assumption that I, = I is only a
few per cent.

The performance of this circuit, using an OC71
with 8 = 40 at I, = 1 mA, was as follows: frequency
response, — 3dB at 25 ke/s (with 200 pF load

+

— Fig. 10. Hybrid “cath-
ode-follower’ using
transistor as the load

impedance for the valve.
o imp f v
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capacitance); gain 25 to either output; peak output
voltage 6 Vwith V,, = 10V, 10 Vwith V,, = 15 V.
There are various ways of arranging the supply

voltages. Using the one shown, we have:
Vamvht - Ia(R4 + RS) - V“
I~1,
I,~B I,~BV,/Rq

Note that, in this circuit also, the valve and
transistor are good partners. To avoid the distortion
which can arise from the transistor’s non-linear input
impedance, one wants to drive it from a relatively
high source impedance. The source impedance is
actually (R, + r)/(1 + ») which is considerably
greater than the impedance looking into the emitter
from most combinations of valves and transistors.

Alternative Phase-splitter

It is also possible to modify the Fig. 2 type of
circuit to provide a phase-splitter. This was done by
removing the 2uF emitter decoupling capacitor and
taking outputs from emitter and collector. A gain of
37, 3dB down at 25 kc/s, was obtained, using
R, =100 kQ, R, =R; =300 kQ. The main
disadvantage of this circuit is that the output voltage
cannot be more than half the voltage provided by the
first circuit, since it is shared between the two
outputs. To provide enough voltage to drive a pair
of output valves, a high-voltage transistor may be
needed.

This article has tried to show that genuine hybrid
circuits, in which valves and transistors are combined
to form working units with useful properties, are
worth investigating. The two circuits discussed here
represent a mere scratching of the surface of the
subject. They were chosen because their possible
use in audio work seemed more likely to be of
immediate interest than hybrid r.f. circuits. This
may be quite wrong.

In addition to the many practical variations of
these hybrid circuits, there exists another, quite
distinct, group of hybrids. Here we have considered
circuits in which the elements are connected in
cascade. The other group consists of circuits in
which one element acts merely as a load for the
other. For example, one might use the collector
impedance of a common-base transistor as the load
impedance of a cathode-follower, as shown in Fig. 10
In this way, the valve could be given an electronic
load of, say, 1 MQ, yet the voltage drop across this
load need be no more than a couple of volts. This is
something which cannot be done by conventional
means; consequently, there may be no immediate use
for it. But a cathode-follower with a “ gain ** of 0.99
is likely to prove to be of use to somebody, and so is a
“ constant current ’ valve with an impedance of
20 M Q, capable of working from a 250 V h.t. supply,
and of passing 50 mA. Both appear to be quite
possible with the circuit of Fig. 10.

MICROPULSATIONS OF THE EARTH’S MAGNETIC FIELD

USE OF GIANT LOOP AERIAL DETECTORS

0 SCILLATIONS of the earth’s magnetic field
may be divided according to their periods into three
general groups:—the giant pulsations, which are
often observed on standard magnetometer records,
and which generally have periods of about one to
three minutes and amplitudes reaching ten or so
gamma (1 gamma=10"" cersteds); micropulsations
with oscillation periods ranging from 5 to 30 seconds
and with amplitudes reaching several gamma; and
oscillation periods in the range 0.5 to 3 seconds,
which appear more rarely than the other two groups,
with amplitudes occasionally reaching one gamma.
The outstanding features of the three groups are
their nearly sinusoidal form and the fact that their
periods and average amplitudes both alter roughly
by powers of ten. The second group of oscillations,
which have periods from 5 to 30 seconds, is now
under intensive study by the U.S. National Bureau
of Standards. These micropulsations have been
known to the scientific world since as long ago as
1861, but little is understood about their origin or
why the oscillations occur as they do. It is, how-
ever, known that the signals are much stronger in
the auroral zones and that they are probably associa-
ted with the influx of electrons into the ionosphere
after the occurrence of solar storms. To detect such
micropulsations, the Bureau are building a number
of special loop aerials. Each of these is 63ft in
diameter and consists of 32,000 turns (130 miles) of
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nylon-coated copper wire. These aerials will in fact
be used to study oscillations with periods throughout
the range 200 seconds to 0.1 second. They will also
be of value in the study of two other types of oscil-
lation: extra-low-frequency sferics, which originate
from lightning discharges, and giant pulsations with
periods of from one to three minutes, which are
caused by resonance of the outer atmosphere when
bombarded by charged particles from the sun.

This is the control unit Type 862/ for the E.M.l. remote-
control television camera. ‘‘ Panning '’ (angular movement
of the camera in a horizontal plane) is achieved by swinging
the lever on which the large knob is mounted from side to side,
whilst ** zoom '’ of
the lens is con-
trolled by rotating
the knob, and tilt
by moving the knob
toward or away
from the operator.
Subsidiary controls
at either side of the
unit cover adjust-
ments for focus.
camera-lens iris
diaphragm and
coarse adjustment
of tilt and pan.
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TECHNICAL

NOTEBOOK

Microwave Computer Element des-
cribed by P. R. Mclsaac and 1. Itz-
kan in an article in the July 1960
issue of ProcIR.E. (p. 1264) offers
the possibility of decreasing com-
puter switching times and operating
speeds by a factor of the order of
one hundred. The device is shown
schematically in the diagram (based
on Fig. 1 of this article) When a
high-level rf. signal (a, say) is fed to
the helical modulator, information is
impressed on the electron beam in the
form of a decrease in its longitudinal
velocity. This decrease is detected
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using a velocity-sorter discriminator
which passes only those electrons
having a longitudinal velocity greater
than a certain value (which is set just
below the d.c. beam velocity). This
discriminator consists of three plates;
the outer plates are a* the final beam
accelerating voltage and the centre
plate at or near the cathode voltage.
In an experimental discriminator of
this type the fraction of the beam
transmitted decreased from 90 to
10% for a beam velocity decrease of
only 17 The beam—if trans-
mitted by the discriminator—then
passes through a conventional tw.t
helix amplifier fed with a different
r.f. signal (b, say) from that which
is fed to the modulator (a). The
t.w.t. amplifier then only gives an
output if there is both a signal b
at its input and no signal a at the
modulator input. This device thus
performs the logical operation (NOT
a) AND b and it can be shown that
such devices can be used to build a
complete computer. In an experi-
mental 9kMc/s device, operation
with  Imusec long pulses was
achieved: no output was cbtained
with synchronous pulses, but if one
pulse was delayed as little as
0.5Smuscc, full output was obtained.
A possible disadvantage of this de-
vice for computer use—the time
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taken (& 7musec) for signals to pass
through it—would, however, only be
serious with computers in which the
operations must be carried out se-
quentially. This device—which the
authors’ call a longitudinal-velocity
sorter tube (abbreviated LVST)—
has several other potential applica-
tions besides its use as a logic cle-
ment. Similar to this use would be
its application as an anti-coincidence
detector. It could also be used as a
frequency converter by operating the
two helices at different frequencies.
Finally, if a continuous r.f. signal
were fed to the helix amplifier and
a portion of the output fed back
through a delay line to the helix
modulator, this device would give an
r.f output pulsed with a period twice
that of the delay time.

Stereo Headphones are not suitable
for normal stereo recordings since
these are intended to be reproduced
from two loudspeakers when, unlike
the case with headphones, each ear
hears both stereo channels. Two cir-
cuits which provide electrical cross-
coupling between the two earphones
similar to that normally occurring at
each ear between signals from the
two loudspeakers are given in an
article by B. B. Bauer on p. 148 of
the April 1961 issue of the Fournal
of the Audio Engineering Society.
This cross coupling between the two
signals at each ear depends both on
their time difference (caused by the
difference in path lengths from the
two speakers to the ear) and on their
amplitude difference (caused by dif-
fraction of one of them round the
head). The above-mentioned circuits
approximately allow for these two
effects in the case of an 8-in diameter
head at equal distances from the two
speakers such that the two lines of
sight to them are at right angles.
One circuit is for carphones with
impedances of 5Q or less and the
other for earphones with impedances
of 200072 or more.

“Charactron ’—a character-forming
cr.t. developed in the U.S.A. by
the Stromberg-Carlson division of
General Dynamics Corporation—can
display up to 20,000 characters per
second by deflecting an electron
beam through the gaps in a tiny
metal stencil within the tube itself.
The stencil openings are etched by
means of a photo-engraving process
in which each character is reduced to
a height of 0.035 in. The electron
beam is first deflected through one
of the stencil openings and then
converged towards and re-deflected
along the optical axis of the c.r.t.

wWwWw.americanradiohistaorv. com

before entering the deflecting-coil
system. A post-deflection accelerator
is also used. This is made up of re-
sistive material deposited in the
shape of a helix on the inner surface
of the final portion of the tube.

Microwave Moisture-content deter-
mination in building structures,
without the necessity for destructive
testing, has been developed at the
Building Research Station at Gar-
ston. It has been found that a
linear relationship exists between
the water content of building
materials and the attenuation, ex-
pressed in decibels, suffered by a
microwave signal in the structure.
The equipment, engineered by
AE.I. Electronic Apparatus Division
to B.R.S. specifications, comprises a
transmitter and receiver, both of
which are hand-held and employ
semi-conductors throughout, with
the exception of the microwave
oscillator. The transmitter output is
3Gc/s, square-wave modulated at
3kc/s and provides 0.5W to a horn,
and the receiver consists of a crystal

detector, selective amplifier and
meter, with a micrometer attenuator
at the input.

In use, the two units are set up
facing each other and separated by a
distance equal to the thickness of the
structure to be examined. The
receiver attenuator is adjusted for a
centre-scale reading on the meter,
and the attenuator setting noted.
The process is repeated with the
structure between the units and the
new attenuator setting required for
centre-scale reading obtained. The
difference in attenuator settings pro-
vides a basis for moisture-content
determination.

A.F.C. Defeat system-—the Micro-
Tune—used in new American Fisher
tuners and described in an article by
R. F. Scott in the July 1961 issue
of Radio-Electronics (p. 44) uses the
stray mains voltage picked up from
the hand when this touches the tun-
ing knob. This voltage is amplified
and rectified, and the rectified out-
put applied so as to cut on a valve
in series with the coil of a relay.
This pulls in the relay which earths
the af.c. line. Thus, whenever a
hand touches the tuning knob, the
a.f.c. is automatically defeated.

Computer Output Display using a
cathode-ray tube has been developed
at Manchester University and des-
cribed in the Journal of Brit.I.R.E.
It is used for displaying the digital
output of the computer in the form
of a curve, so obviating the labour
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required to plot the curve manually
from computed co-ordinates.

The working area of the c.r.t. is
divided into a 256 x 256 matrix of
points, each corresponding to two
co-ordinates at the computer output.
As each co-ordinate can have 256
possible values, it requires eight bits
of information to define it. The
Mercury computer output is in the
form of ten-bit words at a 1Mc/s
clock rate, and a co-ordinate is
therefore specified in 8usec, with
2usec  left for digital-to-analogue
conversion. The two co-ordinates
are defined in successive 10usec
periods, with a storage operation
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between the two. The binary code
of the computer output is converted
to analogue form by a series of sum-
ming resistors switched in and out
of circuit by diode gates which are
fed by the computer outputs; low
converter output impedance is ob-
tained by the use of anode followers.
Storage of the converter output is
effected by a Miller charging circuit,
which is gated on and off by a diode
network in series with the charging
resistor. The stored, amplified
analogue voltages are applied to the
X and Y plates of the c.r.t. and are
displayed by brightening the trace
for a period of 20usec.

MEETINGS

Tickets are required for some meetings; readers are advised, therefore,
to communicate with the secretary of the sociery concerned.

LONDON

4th. Brit. L.R.E.—* Methods used for
the study of vibration in aero engines”
by D. A. Drew at 6.0 at the London
School of Hygienc and Tropical Medi-
cine, Keppel Street, W.C.1.

Sth. I.LE.E.—Presidential inaugural
address by G. S. C. Lucas at 5.30 at
Savoy Place, W.C.2.

6th. LEE.—*“What is pH and its
measurements?®” by Dr. G. Mattock
and G. R. Taylor at 6.0 at Savoy Place,
Ww.C.2.

10th. Society of Relay Engineers.—
“Television distribution by coaxial
cable” by G. J. Hunt (General Piped
Television) and C. F. Whitbread
(Belling & Lee) at 2.15 at 21 Blooms-
bury Street, W.C.1.

11th. Society of Instrument Tech-
nology.—* Process control in paper
mills ” by H. B. Whitehouse and M. L.
MacLaurin at 7.0 at Manson House,
26 Portland Place, W.1.

12th. Television Society.—* Tran-
sistorized line timebases for 405- and
625-line systems” by K. E. Martin
(Mullard Research Laboratories) at 7.0
at the Cinematograph Exhibitors’ As-
sociation, 164 Shaftesbury Avenue,
w.C.2.

12th. Radar & Electronics Associa-
tion.—* Space communications ” Part 1
by L. F. Mathews (Associated Tele-
Vision) at 7.0 at the Royal Society of
Arts, john Adam Street, W.C.2.

17th. ©.E.E.—Discussion on “ The
place of digital computers in the teach-
ing of electrical engineers” opened by
Dr. P. D. Aylett at 6.0 at Savoy Place,
w.C.2.

18th. Brit.I.R.E.——Symposium on
“ Digital differential analysers” at 6.0
at the Lendon School of Hygiene and
Tropical Medicine, Keppel Street,
w.C.1.

23rd. IL.EE.—Discussion on “Is
automation making satisfactory pro-
gress? ” opened by Professor A. Tustin
at 5.30 at Savoy Place, W.C.2.

25th. LE.E.—“Global communica-
tion” by R. J. Halsey, chairman Elec-
tronics and Communications Section, at
5.30 at Savoy Place, W.C.2.

25th. Institute of Navigation.—An-
nual General Meeting followed by
« Navigation and the science of the
sea” by Dr. G. E. R. Deacon at 3.0
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at the Roval Geographical Society, 1
Kensington Gore, S.W.7.

26th. Television Society.—*‘ Televi-
sion from Moscow” by W. Ward and
L. F. Mathews (Associated TeleVision)
at 7.0 at the Cinematograph Exihibitors’
Iv’\(/sscociation, 164 Shaftesbury Avenue,
.C2x

BIRMINGHAM

23rd. LE.E.—“ Space-charge-limited
dielectric devices—successors to the
transistor? ” by Dr. G. T. Wright at 6.0
at the James Watt Memorial Institute,

26th. Brit.I.R.E.-—— Instruments for
the first U.K. Scout satellite” by Pro-
fessor J. Sayers at 6.15 at the Elec-
trical Engincering Department, The
University.

BRISTOL

11th. Brit.LR.E.—* General intro-
duction to inertial navigation” by R.
Collinson and * Components and tech-
niques employed in inertial navigation
systems” by E. Bristowe at 7.0 at
School of Management Studies, Unity
Street.

17th. Society of Instrument Tech-
nology.—* Instrumentation and control
at the Hinkley Point nuclear power sta-
tion” by R. B. Quarmby at 7.30 at the
Department of Physics, University of
Bristol, The Roya! Fort.

CARDIFF

4th. Brit. .LRE—“The S.E.CAM.
colour television system” by G. B.
Townsend at 6.30 at the Welsh College
of Advanced Technology.

20th. Television Society.—* British
broadcasting ” by the Rt. Hon. R. T. B.
Wynn at 7.30 at the Royal! Hotel.

CHELTENHAM

6th. Brit. LR.E.— Colour television ”
by P. S. Carnt at 7.0 at the North
Gloucestershire Technical College.

DERBY

12th. Society of Instrument Tech-
nology.—*“ The commonsense approach
to instrument manufacture ” by C. E. T.
Cridland at 7.30 at The Derby and
District College of Technology, Ked-
leston Road.

GRANGEMOUTH
19th. Society of Instrument Tech-
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nology.—* Computers ” by J. Keay at
7.0 at the Leapark Hotel, Bo’ness Road.

LEICESTER

25th. Brit.LR.E.—* Achieving high
reliability in electronic equipment” by
Dr. N. B. Griffin at 6.45 at the Univer-
sity of Leicester, University Road.

LIVERPOOL

16t. ILE.E.—*“The 12 MeV Van
de Graaff accelerator to be installed at
Liverpool University” by B. S. Halliday
at 6.30 at the Chadwick Laboratory,
the University.

18th. Brit.LR.E.—* Colour tele-
vision > by Dr. G. N. Patchett at 7.30
at the Walker Art Gallery.

MANCHESTER

24th. L.E.E.—“A general method of
digital network analysis particularly suit-
able for use with low-speed computers
by M. N. John and “Digital computers
in power system analysis” by Dr. P. P.
Gupta and Professor M. W. Humphrey
at 6.15 at the Engineers’ Club, Albert
Square.

MIDDLESBROUGH

12th. Society of Instrument Tech-
nology.—*“Automation in the Post
Office ” by N. Burley at 7.30 at the
Cleveland  Scientific and Technical
Institution.

NEWCASTLE-UPON-TYNE

11th. Brit..R.E—“V.H.F. Com-
munications receivers and transmitters
using transistors ” by A. J. Rees at 6.0
at the Institution of Mining and
Mechanical Engineers, Neville Hall,
Westgate Road.

18th. Society of Instrument Tech-
nology.——*“ Design of instruments and
control panels” by A. A. Ardley at
7.0 in the Conference Room, Roadway
House, Oxford Street.

SALFORD

23rd. I.E.E.—Discussion on *How
long do we go on teaching our subject
historically?” opened by Dr. E. R.
Laithwaite and P. Hammond at 6.15
at the Royal College of Advanced Tech-
nology.

STOKE-ON-TRENT

23rd. LE.E.—“The development of
communication, indication and_ tele-
metering equipment for the British
grid” by A. Burns, F. Fletcher,
C. H. Chambers and P. F. Gunning
at 7.0 at the North Staffordshire College
of Technology.

LATE-SEPTEMBER MEETINGS

26th. Brit LR.E.-——* Lightning—facts
and fancies” by Dr. W. A. Gambling
at 7.0 at the Technical College, Farn-
borough.

27th. Brit.L.R.E.—Symposium on
“The new graduateship syllabus and the
Institution’s recommendations for prac-
tical traming” at 10.30 am. at
University College, London.

27th. Brit.LR.E.—Papers on some
recent developments in television tape
recording by Dr. P. E. Axon, K.
Machein an1 Aubrey Harris at 6.0 at
the London School of Hygiene and
Tropical Medicine, Keppel Street,
London, W.C.1.

27th. Brit.I.LR.E.—* The single crystal
circuit ” by Dr. D. H. Roberts at 7.15
at the College of Technology, Wolver-
hampton.
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RANDOM RADIATIONS

What Do You Think?

WELL, if you went to the Earls
Court Radio Show you had the
chance of making a direct comparison
between the 405-line and 625-line
television systems. Do you agree—
I most certainly do—with the opinion
expressed in a Wireless World
editorial a month or two ago that the
625-line picture is better, though only
marginally so? To me it seems that
the improvement is so small that the
change is hardly worth making. And
don’t forget that whatever definition
we adopt now we are tied to it for the
next score of years or so. The Radio
Industry, with the switchable and
convertible models that it’s putting
on the market, seems convinced that
the Pilkington Committee will re-
commend 625 lines. I don’t feel at
all sure about that and I very much
hope that when their report comes
along next year it will plump for a
very much larger number of lines, for
Continental manufacturers of 625-
line receivers are now introducing
methods to reduce lininess.

And Then Colour TV

NO doubt, too, if you visited the
Show you saw and admired the
B.B.C’s demonstrations of colour
television. And quite likely you went
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By “DIALLIST ~

to the G.E.C’s own show and saw
the S.E.C.AM. system in action.
There’s no doubt that the results
achieved by both N.T.S.C. and
S.E.C.A.M. processes are good. But
the main problem still defies solu-
tion: how to make a colour receiver
to sell at a price which will prove
attractive to John Citizen. Sets using
the S.E.C.A.M. system would be a bit
less costly than those using the
N.T.S.C,, but not enormously so. I
don’t think that colour is likely to
make a wide appeal until some way
is found of manufacturing receivers
to sell for less than the £250 recently
quoted by John Stanley, of Pye. Even
at that sort of price there’d always be
a certain number of buyers; but
would there be enough to make
colour TV a paying proposition from
the manufacturers’ point of view?

Is Your Transistor a
Nuisance?

IT had to come, I suppose. To the
man-in-the-street a transistor port-
able receiver is now just simply a
transistor. One hears complaints that
“there’s no peace on the beach
nowadays with all those transistors
blaring away.” And some of the lay
papers have adopted the term. It
began, I believe, in France, for I saw
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a transistor portable referred to in a
French magazine as un rransistor a
good while ago. The French have a
fondness for shortening things in that
way; a self-induction coil, for in-
stance, has been reduced to un self
and I could quote many more. If
you have “a transistor ” I hope you
don’t let it make a nuisance of itself.

A Super-magnet

YOU may have seen the note in
“Technical Notebook” (August) on
the tin-niobium compound developed
by Bell Telephone ILabs. Like
many other metals this compound
can be made superconducting at very
low temperatures. But there’s one big
and important difference between the
tin-niobium compound and the
others. In all of those previously
used the superconductmty comes to
a full stop in the presence of a strong
magnetic field. In tin-niobium this
doesn’t happen. Even if the mag-
netic field reaches the very high
figure of some 80,000 gauss, the cur-
rent goes on flowing round the coil.
Bell Laboratory scientists are plan-
ning to build a large tin-niobium mag-
net for experimental purposes. This
should be finished early next year
and some amazing results are ex-
pected with it.

Lunar Exploration

PROVIDED we don’t blow ourselves
to bits in the meantime, we’re likely
to know a good deal more about the
moon’s make-up in the next few
years. The Americans have a whole
series of projects for exploring the
moon’s surface by instruments and
television and these should yield in-
teresting information. The first part
of the programme is due to begin in
the next few months, when space
vehicles will be sent into orbit round
the moon, and will send back infor-
mation by wireless and television
about the radiation and the particles
encountered. Then between 1962
and 1965 quite a few unmanned land-
ings are scheduled. Drills will dig
into the surface, the bits and pieces
brought up will be analysed and the
results televised back to earth. After
that come quite a few big probes,
which it is hoped to get back to our
world. There is no mention of any
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attempt to land men on the moon in
any of the programmes and nne can’t
really wonder at that. Unless and
until we’ve solved the problems of

enabling men to live in temperatures |

ranging from far above that of boil-
ing water to a long way down to-
wards absolute zero the moon hardly
seems a place for human beings.

Eagles Now

A WHILE ago, I told you of the
damage done by large birds to the
horizontal aerjals used in this part
of the country for TV reception,
which they insist on using as per-
ches. I’ve never seen anything big-
ger than a gull doing so; but a man
who lives near me looked out of the
window the other day and could
hardly believe his eyes when he saw
a neighbour’s aerial occupied by a
white-tailed eagle. That’s the sea-

eagle or erne, you know, and it’s a
pretty hefty bird. As he watched,
the eagle took off with the downward
kick that birds give when so doing.
That was too much for the aerial,
which just bucked and folded up.

London’s Radio Tower.—A mode! of
the revised design for the tower to be
erected near Tottenham Court Road, for
the Post Office microwave links for tele-
vision and telecommunications generally.
The parabolic and horn radiators will be
housed in the section between 350 and
450-ft above ground level. Above this
section will be public viewing galleries
and restaurants, and the 500-ft tower
will be surmounted by a 45-ft lattice
tower for more aerials.
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SWITCH

b0.5.753

LIST NO.
D.S. 761

For 50V. max,
circuiting, | pole
2-way biased
switching. Panel
hole %in. @ clear,
max. panel 15/64in.
One lamp pole via
fixing bush other

common to
switching.
LIST NO.

D.S. 755

Mains switching but
low-voltage lamps.
S.P. or D.P. ON-
OFF only one pole
live to  fixing.
Panel hole 21/32in.
@ clear, max. panel
19/64in.
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COMBINATIONS

SIGNAL LAMP

These revolutionary components,
combining both Switch and Signal-
Lamp operators offer an infinite
variety of advantages over
conventional methods of switch and
signal lamp combination. Indeed,
where minimum space is required on
congested instrument panels, for
on-the-spot signals, Bulgin switches
List No. D/S.761 and List No.
D/S.755 are the obvious choice.
Switching arrangements include D.P.
ON-OFF, S.P. ON-OFF and BIASED
and lenses are available in either
transparent or translucent colours;
contacts are of nickel-silver and fixing
nuts are highly polished chrome-
plated.  Manufactured throughout
from highest grade materials by
skilled personnel, two facts which
ensure their constant high standard
of reliability.

A. F. BULGIN & CO. LTD., BYE-PASS RD., BARKING, ESSEX
TELEPHONE: RIPoleway 5588 (12 lines). Private Exchange
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UNBIASED

Bach and No Bite

SO much has been written in other
sections of W.W. about the recent
Earls Court Exhibition, that I am not
going to try to gild the lily. But
there was one thing I was sorry not
to see included in the specifications
of the sound-radio receivers, even the
more expensive ones. I refer to the
absence of what I would call a sen-
escence adjuster or presbyotic tone
controi.

It is well known that as we get
older, our ears get less sensitive to
the upper musical frequencies—or in
other words the harmonics—so that
eventually we cannot distinguish be-
tween a violin and certain of the
woodwind instruments. Even in the
early stages of senescence, the upper
frequencies are weakened to a suffi-
cient extent to cause music to become
dull and lifeless; in fact, if I may say
50, Bach loses his bite.

This could be simply remedied if
set manufacturers would provide, at
least in their more expensive receiv-
ers, what I would call a treble uplift
to compensate for the presbyotia
which many people develop a few
years after they have started to suffer
from presbyopia. To control the de-
gree of treble uplift, the set should
have a knob calibrated in years from,
say, 60 upwards, or something like
that. Can we have it at the next ex-
hibition please?

Fake or Fact?

THE advantage of 625 lines over 405
is so marginal that it is certainly not
worth while to make the changeover
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‘““FREE GRID”

in this country’s system of TV. At
the same time in some of the demon-
strations 1 have seen, the clearer
definition of the 625 transmission is
so marked that it is not surprising
that many people are influenced in
its favour.

In fact, the improvement is so ob-
vious in certain cases that many un-
kind people might suspect foul play
on the part of those members of the
radio industry who are 625-line fans.
It is so easy, by a little skilful fid-
dling with the interlacing, to make
the lines on any receiver thick and
obvious. Could it be that some de-
monstrators are deliberately trying to
panic us into clamouring for the 625-
line system? I don’t know, and I
make no accusations. I am merely
asking.

Schismatic Sideshow

AFTER the radio show of last year,
I madc a few criticisms of the waste
of floor space, and I published a
photograph of one of the “ vast open
spaces” which I had noticed.

It was much the same this year but
it would seem that my remarks
must have been seen and taken to
heart by the big white chiefs of the
schismatic splinter group who organ-
ized an independent exhibition in the
New Horticultural Hall, because
when I visited it on the Sunday after-
noon prior to the opening of the Earls
Court Show, I found that not a
square yard of floor space had been
wasted.

I received my first surprise when
I arrived and found a long queue.
I could not at first make out why
there was such a huge crowd, even
though it was Sunday. To some ex-
tent colour TV was responsible, I
suppose. But the main reason was,
as I realized later, the psychological
effect of something for nothing. The
greater part of the colour TV sec-
tion of the exhibition was taken up
by a see - yourself - on-colour - TV
show, to get to which such is the
weakness and vanity of human
nature, we all fought tooth and nail.

A corpulent cockney expressed the
feelings of nearly everybody when she
saw herself on the screen. “Blimey,
if coloured TV makes me look like
that, I don’t want none of it.”

The trouble was that owing to the
squeezing and squelching to which
we were subjected in the tightly
packed hall, a great deal of heat, both
physical and psychological, was en-
gendered with the result that the
good lady’s face had taken on the
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deep red colour of a vintage port,
and this was faithfully shown on the
screen.

Hospital Wireless

RECENTLY (August) I told you
how unfavourably impressed I was
by the wireless headphones supplied
to the patients in a hospital to which
Mrs. Free Grid was transported in
a sudden emergency.

As a result of what I wrote I re-
ceived a letter from Mr. John Weir,
an engincer whose experience in the
maintenance of hospital wireless en-
ables him to look at the matter from
quite a different point of view. I
quote parts of his letter : —

“Each bed is equipped with a box,
usually on the wall, which contains a
switch for selecting the required pro-
gramme. . . . The boxes and ’phones
are a serviceman’s nightmare, and it
would be difficult for me to describe
the condition that these items get in+
to, due to misuse by patients. . . . I
have concluded after much experi-
ence that, being in bed all day with
little to do leads patients to fiddle
absent-mindedly with ’phones, etc.,
with the result that leads come off,
screws and nuts get loose and pieces
break off. . . .

“The various hospital authorities,
after much experience of paying for
repairs, chose the old-type headsets
as the least vulnerable. . . . A dam-
aged headset or wall box . . . can,
and in most cases does cause a short
circuit on the line and the whole
hospital then suffers from pro-
gramme break-through or loss of
volume, or both.”

Now I am quite prepared to be-
lieve there is a lot in what my cor-
respondent says. In fact Mrs. Free
Grid confirms much of it and adds
a bit more. She tells me that a lot
of the damage is done by the ladies
whose duties it is to polish the floors.
They have the habit of gliding a bed
sideways without first unplugging
the headphones. This gives a side-
ways wrench to the plug in its
socket, and usually damages the lead
if not the plug or socket.

I think the best solution would be
to have one “carphone” only, this
being fitted inside the wall-box, the
front cover of which would have
several perforations at one point to
let the sound out. The butt end of
an ordinary acoustic stethoscope,
such as doctors use, could then be
attached to the perforated cover of
the wall box by a suction cap.

In this way there would be no
delicate electrical leads for the
patients to pick at, and it would be
virtually impossible for a careless
patient or clumsy floqr cleaner to
short-circuit or otherwise interfere
with the electrical apparatus. If the
bed were pushed sideways, the tug
would be sufficient to release the suc-
tion cap without causing damage to
anything. Any objections?

WIRELESS WORLD, QCTOBER 1961
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NSTRUMENTS

' _
TRANSISTBR ANALYSER

A portable battery-operated instrument, suitable
for testing PNP, NPN and Point Contact transistors, in
the grounded emitter configuration, Provision is in-
cluded for in situ measurements. Tho instrument is
supplied complete with comprehensive orerating in-
structions, together with the AVO Imternational Tran-
sistor Data Manual which provides test data for
approximately 3000 transistors.

Brief Specification:
Range of Collector Voltage: 1.5V to 10.5V (up to 150V
using external supplies)

I'co: First indication 2uA

Base Current: 0-1 mA, 0-40 mA

Collector Current: O-1A

Beta: 0-25, 0-250 meazured at | Kefs
Noise Measurement: i~20, 21-40 dB

Construction 1n gencral conforms w:th U.K. inter-
Service Spec. Ki 14

VAI.VE CHARACTERISTIC METER
\ MK. 1V

This instrument has teen designed to test any
standard receiving or transmitting valve having up
to a maximum ancde dissipation of 25W. Inter-elec-
trode msulatxon. anode current, mutual conductarce
and ‘ gas > current can be measured, and by making a
series of tests, complete families of curves may be
plotted. Rectlﬁers and signal diodes are tested under
suitable load conditions. A comprehensive data manual
is supplied with the instrument, which operates from
100-120 volts and 200-260 vplts 50-60 ¢/s A.C, mainr.

Brief Specification:

Range of Anode-Voltage: 12.6-400 volts
Range of Screen Voltage: 12.6-300 volts
Range of Heater Voltage: 0.625-117.5
Heater Current: 3A max.

Anode Current: 100 mA max.
Mutual Conductance: 0.1-60 mA[YV max.
Negative Grid Voltage: 0-100V in 9 ranges
‘Gas ' Current: 2uA firse indication

REPAIR SERVICE

Our fully equlpped Service Dept. deals promj.tly
with repairs to AVO Instruments, or |f more
convenient they may be sent to either of tht
following authorised AVO Service Agents:—

Automac Ltd., Farnell Instruments Led.
Throstle Grove Works, Light Industrial Estate,
G¢. Egerton Street, York Road,

Stockport, Cheshire. Wetherby, Yorks.

Write for fully illustrated brochures

a
m@ I XD AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD LONDON S.W.1

'r_"“ Telephone: ViCtorla 3404 (12 lines)

A MEMBER CF THE METAL INDU.TRIES GROUP OF COMPA!.IES VC;TA2

A
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The QUAD speaker uses closely coupled moving elements some two hundred times lighter
than diaphragms of moving coil loudspeakers, thus enabling the air to follow the electrical
impulses with far greater precision. It is extremely analytical and much of the recent improve-
ment in gramophone records can be directly attributed to the use of these loudspeakers for
studio monitoring and quality control.

For the listener in the home “it represents, by a 'wide margin, the closest approach to truly
natural reproduction of sound in the home that we have yet heard”. (American High Fidelity
H.H. Lab. report, November 1960). Send for illustrated brochure {o Dept. W.W.

@@@@ for the closest approach to the original sound

ACOUSTICAL MANUFACTURING CO LTD - HUNTINGDON <+ HUNTS
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“Well, what’s so special about that ?”
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LONG-LIFE

“It’s a valve characteristic that looks no different from many others—what is special is
that it will be maintained for a much greater period than you would normally expect.

This feature of long consistent performance is typical of many of the Special Quality
valves they make at Mullard. They achieve these standards by combining sound
design with first class materials and, of course, thorough testing. In a single year,
Mullard carry out something like 30 million valve hours of life testing on these types.
Obviously, the many valves used are subsequently destroyed.

You can see that with this kind of background, equipment manufacturers—and
users—can specify Mullard longlife Special Quality types and be pretty sure that they
won’t be caught out by valve failures. And that’s important nowadays when so much
equipment serves vital functions where failure can mean real trouble.

Long life is only one feature of the Mullard Special Quality range; there are types
available with closely controlled characteristics and others
are particularly rugged, some even have a combination of
these features.”

“Mullard,asyou probably know, are most helpful when it comes
toselecting the right valve for a particular job—the data they can
let you have really is comprehensive and the people at Mullard
House are always happy to discuss problems with you.”

Government & Industrial Valve Division
Mullard Limited Mullard House, Torrington Place, London, W.C.1.
Tel : LANgham 5522 MVTA 405A
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Accurate within +one per cent of full
scale on the inductance and resis-

tance ranges -0-005uH to 30mH,
and -500pC) to 330002 respectively.

THE BRIDGE is an all transistor version of the well-known vatve model
of the same name, which it now supersedes.

‘Fhis new version retains the same rigid specification with the added
advantages of greater seale length, increased accuracy, improved reli-
ability, printed circuit construction, simpler and quicker operation from
either mains or battery, and no warm-up period,

APPLICATION. The instrument has been designed essentially to
meet the demand for a bridge capable of accurate low self or mutual in-
ductance with a wide varicty of applications.

1t may be used 1o measure the a.f. Inductance of small coils which
have a low Q value at audio frequencies, such as radio and television
receiver tuning coils. It can also be applied to the measurement of cor-
recting inductors, loading coils, the inductance of transmission lines,
cables and circuit ‘strays’. This latter application is particularly useful
in high frequency circuits. The bridge may also be used for measuring
any mutual inductance within its range; for example, that of 1.F, trans-
formers. A particularly useful
application of mutual measure-

Owcitistar ment is in the seuing up of
R artificial transmission lines.

T Measurements can be made

EHa s e Step by step along the comple-
: detector ted line, each section being
’——] treated as a three-terminal net-
work, Mutual resistancecanglso

be measured with precision.

A further use of the bridge is for the accurate measurement of low
resistance values, the first scale reading being 100 microhms.
A complete technicat description is available on request to . . .

RANK CINTEL LIMITED

Worsiey Bridge Road, Lower Sydenham,
LONDON, S.E.26. HITHER GREEN 4600

SENIRLREGE

"”Cmu-'l.

instfuments
fvision
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RANSISTOR MUTUAL
INDUCTANCE BRIDGE

Dimensions: 20-5* wide x 14" high x 13" deep (52 x 35 x 33¢m).
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You Saw them at
Kadio Show!

LABORATORY
SERIES AUTO
TURNTABLE

Type A

Combines the high
performance of a
Transcription
turntable with
facility for changing
records
automatically.

An Automatic Record Changer
constructed to occupy as small a
space as possible without sacrificing quality.

b

/\
ol course

THE GARRARD ENGINEERING & MANUFACTURING CO. LTD., SWINDON, WILTS.
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Goodmans
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10” Axioms
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Goodmans loudspeakers are subjected to the most severe AXIOM 110
Price £3.15.9 (Plus P.T. £1.4.3)

examination in the anechoic chamber, shown above, during Power Handling : .......... 10 Watts.
Flux Density < .oc....... 12,000 Gauss.
both development and subsequént manufacture, ensuring AXIOM 112 asillustrated
Price £6.8.8 (Plus P.T. £2.1.4)
that your' GOODMANS HIGH FIDELITY LOUD- Power Handling: ............. 12 Watts.
Flux Density : .......... 16,000 Gauss.
SPEAKER has “passed with honours” and that its BOTH UNITS have a frequency
. range of 40-15,000 ¢/s and imped-
performance will justify your choice. ance of 15 ohms.
Fm—————————————— .}
; I Plcasc send High Fidelity Manual.
GOODMANS 1N !
I AAIEss ooeoeenenecerenenscenceennenee }
GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middlesex. | o i
Tel : Wembley 1200 (8 lines) Grams : Goodaxiom, Wembley, England : ____________________________________ 1
Available in all countries. i v
In every sense the greatest range—in every country the greatest name LGaww _:

.
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an absolute practical minimum of

. and

That has been one of our main objectives since we started
making tape decks and recorders and we feel that we have
achieved this (along with many other notable features) ~

in our present range of recorders. By the use of high quality = o] e
components and fastidious precision assembly these
‘“ wow and flutter *’ figures are maintained:—

Below .05%, at I5 ips -

Below .19, at 74 ips Ve

Below .15%, at 32 ips ’

Below .25% at 1 ips

The Brenell Mark 5 deck at 28 gns. has greater precision
and dependability than you are ever likely to find elsewhere
at anywhere near the price. -

IT’S A HEART THAT IS AS SOUND AS SOUND CAN BE.

3 INDEPENDENT MOTORS (Capstan motor-
hysteresis synchronous)
4 RECORDING AND PLAYBACK SPEEDS, 13, 33, 73

and 15 ips.
FAST REWIND (1,200ft. rewound in either direction in

—

Abridged

Specification: 45 secs)
ACCEPTS 8tin. rests. INTERLOCKED CONTROLS
PAUSE CONTROL. DIGITAL REV. COUNTER.
PROVISION FOR EXTRA HEADS (Mono or Stereo)
TAPE RECORDERS: MARK 5 STEREO: £99.12.0.
3 STAR: 58 GNS.
3 STAR STEREO: 89 GNS.

MARK 5: 64 GNS.

Full details and the address of your nearest stockist from the

sole monufacturers:—BRENELL ENGINEERING CO. LTD.

IA DOUGHTY STREET, LONDON, W.C.|. CHA 5809 and HOL 7358 GDazl
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Easy - to - build kit - sets of
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“ GLOUCESTER"” STEREQO CABINET
KIT. Specially designed to meet the varying needs
of different homes. Mk. | houses Record Player,
F.M. Tuner, Stereo Amplifier, records, etc. Mk. I
will house a Tape Deck in addition. 464in. long,
30in. high, 2lin. deep. ‘' In the white '’ for finish
to personal taste.

Mk. | £16.13.6. Mk. Il £17.18.6

“COTSWOLD ” HI-FI SPEAKER SYSTEM
KIT. Acoustically designed enclosure '‘in the
white’ 26in. x 23in. x 15§in. housing a I2in. bass
speaker with 2in. speech coil, elliptical middle
speaker together with pressure unit to cover the
full frequency range of 30-20,000 ¢fs. Complete
with speakers, cross-over unit, level contz;l, etc.

1.19.0

“ CHEPSTOW ” EQUIPMENT CABINET
KIT. Occupies minimum floor space. Will house
Record Player, F.M. Tuner, Stereo Amplifier and
additional power amplifiers where needed.
Dim. 35 x I8 x 33in. high. £11.5.6

AG-9U MA-12

L i e

‘* MALVERN ” HI-FI EQUIPMENT CAB-
INET KIT. Will house all your Hi-Fi equipment.
*“ Left in the white ' for finish to choice. Size
39¢ x 32 x 2lin. £17.10.0

HI-FI SINGLE CHANNEL AMPLIFIER KIT.
Model MA-I2. 12 w. output, wide freq. range,
low distortion, £10.19.6

STEREO CONTROL UNIT KIT. Model
uUscC-1. Push button selection, accurately
matched ganged controls to 4 | dB. Accepts
inputs from most tape heads and any stereo or
mono pick-up. £18.18.6

HI-FI STEREO AMPLIFIER KIT. Model S-88.
16 w. output, 20 mV. basic sensitivity (4 mV.
available, 7/6 extra). Ganged controls, Stereof
Monaural gram., radio and tape recorder inputs,
Push-button selection. Two-tone grey metal
cabinet.

6-W. STEREO AMPLIFIER KIT. Model S-33.
3 watts per channel, 0.39 distortion at 2.5
w/chnl., 20 dB N.F.B. Inputs for Radio (or Tape)
and Gram., Stereo or Monaural, ganged controls.
Sensitivity 200 mV. £l 6

HI-FI SPEAKER SYSTEM KIT. Model SSU-I.
Ducted-port bass reflex cabinet " in the white.”
Twin speakers. With fegs £11.18.6. £10.17.6

STEREO-HEAD BOOSTER KIT. Modet
USP-1. Hi-Fi Stereo pre-amplifier for low output
Hi-Fi P.U.s. Input 2 mV. or 20 mV. Output
adjustable from 20 mV. to 2 v. 40-20,000 c¢fs.
Also suitable as fow-noise R.C.-coupled high-grain
monaural amplifier. £6.17.6

TAPE AMPLIFIER UNIT KITS. Models
TA-IM and TA-IS. This Combined Tape Record/
Replay Amplifier is available in both monophonic
and Stereophonic models. Model TA-IM can be
modified to the stereo version with modification
kit TA-IC.

TA-IM £18.2.6; TA-IS £23.6.0; TA-IC £6.10.0

TAPE DECKS are now available as ‘' packaged
deals” with other equipment. Details on request.

WIRELESS WORLD

5in. OSCILLOSCOPE KIT. Model O-12U.
Has wide-band amplifiers, essential for TV servic-

ing, F.M. alignment etc.  Vertical frequency res-
ponse 3 cfs to over 5 Mc/s, without extraswitching
T/B covers 10 c/s to 500 ke/s in 5 ranges £36.10.0

ELECTRONIC SWITCH KIT. Model S-3U.
(Oscilloscope Trace Doubler). Enables a
single beam oscilloscope to give simultaneous
traces of two separate and independent signals.
Switching rates approx. 150, 500, 1,500, 5,000 and
15,000 ¢fs. Sig. freq. response 0-100 kefs. 4= 1 dB.
Separate gain controls and sync. output. Sig.
input range O0.1-1.8 v. rm.s. £10.15.6

CAPACITANCE METER KIT. Model CM-IU
Direct reading 44in. scale. Full-scale ranges
0-100.:F, 0-1,000u14F, 0-001uF & 0-0.1uF £14.15.0

DECADE CAPACITOR KIT. Model DC-I
Capacity values |00uuF to O.i11uF in IOOuuﬂzzepsé
5.

VALVE VOLTMETER KIT. Model V-7A.
7 voltage ranges d.c. volts to 1,500 a.c. to |,500
r.m.s, and 4,000 peak to peak. Resistance 0.1Q
to 1,000 MQ with internal battery. D.C. input
impedance || MQ dB measurement has centre-
zero scale. Complete with test prods, leads and
standardising battery. £13.0.0

R.F. PROBE KIT. Model 309-CU. Extends the
frequency range of our V-7A to 100 Mc/s. and
enbles useful voltage indication to be obtained
up to 300 Mc/s. £1.9.6

HIGH VOLTAGE PROBE. Mode! HV-336.
Measures up to 30,000 V. D.C. with negligible
circuit loading. £2.15.6

R.F. SIGNAL GENERATOR KIT. Model
RF-1U. Provides extended frequency coverage
on six bands from [00 kc/s.-100 Mc/s. on funda-
mentals and up to 200 Mc/s. on calibrated har-
monics. £11.18.0

GRID-DIP METER KIT. Model GD-IU.
Functions as oscillator or absorption wave meter
With plug in coils for continuous frequency
coverage from 1.8 Mcfs. to 250 Mc/s. £10.9.6.
Additional Plug-in Coils Model 34i-U extend
coverage down to 350 kecfs. With dial correlation
curves, 15/-.

TRANSISTORISED VERSION. Model
XGD-1. Similar to GD-IU. Fully transistorised
with a frequency range of 1.75 to 45 Mc/s. £10.8.6

AUDIO WATTMETER KIT. Model AW-IU.
Up to 25 w. continuous. 50 w. intermli:!iant.
£14.14.0

2jin. SERVICE 'SCOPE KIT. Model OS-I.
Light, compact, portable for service engineers.
Dim. 5 x 8 x {4{in. long. Wt. 104lb. £19.10.0

POWER SUPPLY UNIT KIT. Model MGP-I.
Input 100/§20 v. 200/250 v., 40-60 cfs. Output
6.3 V., 2.5A, A.C.; 200, 250, 270 V., 120 mA. max.
D.C. £4.16.6

AUDIO SINE-SQUARE WAVE GENER-
ATOR KIT. Model AO-1U. Inexpensive gene-
rator covering 20 cfs. to 150 kc/s. in four ranges
with choice of sine or square waves. Size 9%in.
x 6%in. x 5in. £12.18.6

~~--~N°w Re'eased~-§-~

STABILISED POWER PACK KIT. Models
MSP-IM and MSP-IW. Input 200-250 V., 40-
60 cfs. A.C., fully fused. Outputs: H.T. 200-410 V.

D.C. at 20-225 mA. in 3 switched ranges. Size:
13in. x 84in. x 94in.

MSP-IM (with meters) £34.12.6
MSP-IW (without meters) £27.17.6

B o S e N

highest quality at lower cost
B e e e e o )

s
MULTIMETER KIT. Model MM-IU. Range
0-1.5 V. to 1,500 V. A.C. and D.C.; 150uA to
I5A. D.C.; 0.2Q to 20 MQ. 4{in. 50uA nlleter.

£11.18.6

AUDIO VALVE MILLIVOLTMETER KIT..
MODEL AV-3U. | mv. to 300 v. A.C. 10 ¢fs. to
400 kefs. £13.18.6

AUDIO SIGNAL GENERATOR KIT. Model
AG-92U. [0 c¢fs. to 100 kcfs., switch selected.
Distortion less than 0.1%. [0 v. sine wave output
metered in volts and dB’s. £19.19.6

RESISTANCE - CAPACITANCE BRIDGE
KIT. Model C-3U. Measures capacity 10 pF to
1,000uF., resistance 100 Q2 to 5 MQ and power
factor, 5-450 v. test voltages. With safety switch.

£8.6.6

DUAL-WAVE TRANSISTOR RADIO KIT.

Model UJR-1. This sensitive headphone set is a

fine introduction to electronics for any youngster&
£2.16.

MGP-|

VF-IU

4-WAVE TRANSISTORISED PORTABLE
KiT. Model RSW-I. 7 Transistors and three
diodes. For short and Medium wave-bands (200-
550, 90-200, 18-50 and 1i-18 m.). In solid leather
case fitted with retractable whip aerial. £22.10.0

TRANSISTOR PORTABLE RADIO KIT.
Model UXR-1. Pre-aligned L.F. transformers,
printed circuit and a 7 x 4in, high-flux speaker,
Real hide case. £14.18.6

HI-FI F.M. TUNER. Tuning range 88-108 Mc/s.
For your convenience this is available in two units
sold separately as follows: Tuner Unit (FMT-4U)
with 10.7 Mc/s. LF. output £3.5.0 inc. P.T. LF.
Amplifier and Power Supply (FMA-4U). Complete
with case and valves £11.11.0. Total £14.16.0

“MOHICAN” GENERAL COVERAGE
RECEIVER KIT. Model GC-1U. Fully tran-
sistorised. Continuous frequency coverage 550
kefs. to 30 Mc/s. in five bands. Electrical band
spread on five additional bands covers amateur
frequencies from 80-10 m. B.F.O. tuning and
Zenar diode stabiliser. Size 6fin. x 12in. x {0in.

£38.15.0

AMATEUR TRANSMITTER KIT. Model
DX-100U. 150 w. D.C.input. Covers all amateur
bands from 160-10 metres. Self contained includ-
ing Power Supply. Modulator and V.F.O. £81.10.0

AMATEUR TRANSMITTER KIT. Model
DX-40U. From 80-10 m. Crystal controlled.
Power input 75 w. CW.,, 60 w. peak controlled-
carrier phone. Output 40 w. to aerial. Provision
for V.F.O. £32.10.0

VARIABLE FREQUENCY OSCILLATOR
KIT. Model VF-IU. From 160-10 m. ideal for
our DX-40U and similar transmitters. £11.2.0

BALUN COIL UNIT KIT. Model B-IU.
Will match unbalanced co-axial lines to balanced
lines of either 75 or 300 Q impedance. £4.9.6

Prices include free delivery in the U.K.

® Deferred Terms available on all orders above £10

B o e e e A e e e o

DAYSTROM

DEPT. W.W.10 GLOUCESTER, ENGLAND

A member of the Daystrom Group, Manufacturers of the

WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS I

l——_____.._______..__.___|
l Please send me FREE CATALOGUE (Yes/No).....cccoooirierinierinnronenann
LTD. l Full details of model(s)..........ocoeitiiiiiiiiiiiniiin s, i

NA
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NOW IN SERVICE

ON THE 4400-5000 M.C. BAND. ..

WESTINGHOUSE MICROSCATTER ‘BRINGS YOU 4 OPERATING ADVANTAGES AT THIS HIGHER FREQUENCY

Canadian Westinghouse Company Limited—
pioneers in tropospheric scatter at 5000 mc—
have supplied equipment for service throughout
the world. Operating results substantiate FOUR
basic advantages for long range multihop trunk
systems.

1. SIZE—Compact radio equipment allows trailer
or fixed station installation. Small antennas, 10-
28 feet in diameter with high gain. Close antenna
= . = w B

|
i
|

spacing, minimum 18 feet centre to centre.
2. PRIMARY POWER—27 kw for 2 kw Quad-
rupal Diversity terminal, or 14 kw for 2 kw
Dual Diversity terminal.

3. FREQUENCY —4400-5000 mc . . . World Wide
Licensing and assignments readily obtained.

4, UNATTENDED SITES —Designed for remote
operation with proven reliability.

To relate MICROSCATTER to your problem,
contact a Westinghouse communications
specialist or write to Canadian Westinghouse
Company Limited, Electronics Division,
Hamilton, Canada.

CANADIAN

Westinghouse

1R M o

Wiicroscatter

61.A745
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Inan increasing number of progressive firms <
and institutions, the Multitone * Personal Call’ \\
Pocket Paging System is saving countless wasted man-hours. ~

It can do the same for your organisation—and your customers.

TR i
n

Ontelephone working alone, Pocket Paging reduces * call-backs’
and the need for extra lines and operators sufficiently

to offset the cost—a few shillings per week per man ‘on call’
—inclusive of all operating costs.

A1-funa

Not a telephone of any kind, Multitone ‘ Personal Call”’

is a unique paging system which enables any of your key staff

to be contacted immediately wherever they happen to be,
selectively and without disturbing-anyone else—no loudspeakers,
bells, flashing lights or any other distraction.

This all-British equipment, whichis installed in hundreds
of hospitals and an even larger number of industrial firms in 30
countries, is simple to install and foolproof to operate.

Post coupon now for a leaflet which tells you all about one of the
greatest.time and money savers of this electronic age.

MMIULTITONE

‘the original ‘ Personal Call’' Pocket Paging System

I_.____._____.___________

Please send me full details of the Multitone ¢ Personal Call* Pocket Paging System

MULTITONE ELECTRIG COMPANY LIMITED
12-20 UNDERWOOD STREET - LONDON N.1
Telephone: Clerkenwell 8022

I
e |
i

|
|

|
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THROUGH

One after another the barriers to technological progress
are opening up. And with every stride forward, increasing
demands are made on the skill of engineers. In a relatively

new sphere like electronics the fresh problems that are con-
tinually arising call for persistence as well as ingenuity. In

developing equipment for many branches of research and in-
dustry, Cossorengineershaveshown these qualitiesinabund-
ance.Theirsuccesshasbeenrecognised throughoutthe world.

.
Nl A\
W

Cossor Radar and Electronics
Ltd., are known in most coun-
tries for primary, secondary, and
meteorological radarsystems, and
printed waveguide strip trans-
mission lines. The Transponder
S8R.1251, with the SSR.4G
Ground Station, is the only civil
secondary surveillance radar
system manufactured in Europe
which is designed in accordance
with the recommendations of the
International Civil Aviation
Organisation.

Enquiries should be addressed tos
The Pinnacles, Elizabeth Way,

Harlow, Essex.

Telephone: Harlow 26862
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V.H.F. INTERNATIONAL MARINE RADIO TELEPHONE 124ME28

Cossor Communications Company Ltd., have developed radios for
maritime, police, security, and industrial uses. Cossor radio equip-
ment type 124ME28 is designed to take full advantage of inter-
national maritime VHF services. It gives instant selection of all
98 channels and has an overriding selector for channel 16 —safety
and calling. Controls are comprehensive yet simple enough to be
operated by non-radio trained personnel. The equipment is com-
pact, accessible for maintenance and carries full British Post Office
approval to specification TSC.53(d). Enquiries should be directed to:

Honeypot Lane, Stanmore, Middlesex. Telephone: EDG 6511

N

NN
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The Cossor 1076 Oscilloscope is justly
described as the most advanced oscillo-
scope available commercially. It features
a single-beam 5 inch precision cathode-ray
tube, X- and Y-deflection amplifiers, 10 kv
accelerating voltage for high writing speed,
and a maximum bandwidth d.c. to 60 Mc/s
at 50 mV/em. Unique are its time marker
pips at 50 Mc/s and 500 Mc/s—the latter
ensuring accurate mesasurement of very
fast rise-times.

Cossor Instruments Limited produce an
extensive range of oscilloscopes and other
equipment which are finding wide appli-
cation in research and industry.

Engquiries should be addressed to:

Cossor House, Highbury Grove, London, N.5.
Telephone: Canonbury 1234

\§\>

NS

\&

O
N\

i

LN

N

SSOR

COSSOR COMMUNICATIONS COMPANY LIMITED
COSSOR RADAR & ELECTRONICS LIMITED
COSSOR INSTRUMENTS LIMITED

CsG

13
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Gone — with the wind . . .

There's power in that floating seed to

endure frosts, floods, and drought, and
stifl to put down roots when the
command comes. Scientists need this
kind of power—compact, lightweight,
enduring. Venner provide it in their
Silver-Zinc Accumulators which,
submitted to high and low temperatures,
pressure variations, shock, vibration, or
long periods without attention, still
yield more power per unit of

weight than any other electrical

storage system.

SILVER-ZINC ACCUMULATORS

VENNER SILVER-ZINC ACCUMULATORS
provide lightweight power for satellites,
guided missiles, airborne equipment of all kinds,
telemetering systems, etc.

Send for full technical details

Venner Accumulators Limited

13

KI'NGSTON BY-PASS, NEW MALDEN, SURREY. MALDEN 2 442

t A member of the Venner Group of Companies
- - i
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BE solid carbeom Resistors

The Erie type 15 solid carbon resistor has

been introduced to meet the growing demand
SPECIFICATION
for sub-miniature components for tran-

sistorised equipment. RESISTANCE RANGE - ]otghlr;sMegohms,
This new fully moulded resistor is provided TOLERANCE g tS%,dt1(2)g;7
and * (N

with silver clad.leads, thus ensuring rapid LENGTH . 0.200",
and effective soldering by whatever method

) _ _ DIAMETER © 0.095".
is employed, and like all Erie resistors, it
is manufactured to meet the performance MECREE IS 1 50d.e
standards laid down in DEF.5112. RATING : 0.1 watt at 70°C,

Still smaller resistors are in course of

development.

I, HEDDON STREET, LONDON, W.I o %//%/////%

Telephone: REGent 6432 //
FACTORIES %////f/

%
Great Yarmouth and Tunbridge Wells, England: Trenton, "
Ont., Canada: Erie, Pa, Holly Springs, Miss:, and R E S I
Hawthorne, Cal., U.S.A.

L I M I T E D

*Regislered Trade Mark

Photograph of miniature by courtesy of Victoria & Albert Museum
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D OUBLE ENDED STAINLESS
STEEL VA CWUM OVENS

Single Vacuum Oven
double-flanged with glove boxes each end

v Made throughout in polished stainless steel.

% Single action door openings.

s Rectangular with shelf spacings to suit.

v Double ended controls.

J Electrical intsrlocking of air inlet’and isolation valves.
s Outer cover hermetically sealed.

% Temperature range 0°-300°C or equivalent F.

v Temperature Control: Normal +74°C. Special 41C.

v Internal Spacing 7in. x 8in. x 18in. (can be altered to special
requirements).

Y% Vacuum Range: To 10-4.

% Respective Yacuum Gauges incorporated.
Y% Automatic air inlet valve on Backing Pump.
% Visual indicators and fuses on all switches.

¥ Flanged for fitting into Dry Box.

i<

View showing automatic interlocking of
unloading compartment on giove box.

We design and manufacture Ovens to
Customers’ special requirements. Should
you have any problems in this field our
Technical Department is always willing
to help you solve them.

Vacuum Ovens with temperatures of up
(=]
Vacuum Oven with t? 6.00 C.are also m.anufactt':red by us on
glove box. similar lines but with Sectional Heating
and Water-Cooled Ends.

v£% VACWELL ENGINEERING CO. LTD.

) WILLOW LANE, MITCHAM, SURREY
C.co.v Phone : MITcham 8211 (3 lines)
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miniature,
% Miniature side viewing tubes for the
most compact numerical presentation.

Flying lead connections for maximum
convenience and reliability.

¥ Available with numerals from 0 to 9.
Fractions, plus and minus signs and
special symbols are also possible.

¥ All digits appear in the same position,
as seen from the front. Numicators
accordingly offer the ¥ery great advan-
tage of in-line display.

% Hivac Numicators have all the normal
advantages of neon indicator lamps—low
consumption, low temperature operation,
and freedom from risk of sudden failure.

STONEFIELD WAY ~ SOUTH RUISLIP *
A member of the A.T. & E. Group

WIRELESS WORLD

Our specialised experience in the design and
manufacture of cold cathode tubes and neon
indicators ensures the high quality, con-
sistency and long operating life of Hivac

Numicators. They can be operated in a variety
of ways: from cold cathode tubes or from
mechanical and electromechanical swilches.

MIDDLESEX °

i7

Telephone: VIKING 1288
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Stellnox

The professional sound recorder for radio—and special events reporting, television
interviews, news-reel sound recording, research and expeditions.

The ultimate in operating simplicity!

Automatic record-level control by built-in compressor amplifier.

Excellent motion stability as well as all other performance characteristics assure complete
compatibility. Type speed 73 i.p.s. Reel capacity: approximately 14 minutes.

Write for detailed information.

World wide export through

EMT WILHELM FRANZ GMBH.

Wettingen (AG) Switzerland - Landstrasse 85
Telephone Baden (056) 60550 - Telegram EMT FRANZ
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. [ Metallised ceramics Steatite porcelain
TR and hermetic seals alumina
L.T. insulators

I Frequentite low loss
ceramics ‘

aradex and Tempradex

dielectric materials

Vulcanex and Luminex S
refractories

Faradex alumina
thread guides

M37 refractory
foundry strainer
cores

W Catalogues leaflets @
and technical data [
available on request J

|
AND DOMESTIC ELECTRICAL CERAMICS
CONSULT:

STEATITE & PORCELAIN PRODUCTS LTD.

STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourport




20 WIRELESS WORLD OCTOBER, 1961

e RJF. SIGNAL GENERATOR...

TYPE B4

MODEL A

100 kefs to 80 Mcfs
in 6 bands

ouTHIR ALY

5 MODEL B

i > 30 ke/s to 30 Mcjs
y A In 6 bands

Calibration accuracy of both

o 'ﬁ:ﬁr;‘ models is £ 1%
N

1 vvl;EA >

——

=

p—
5 =
yance o

fFovst)

* to be sure!

NETT PRICE IN U.K. ! [ .
The ‘“ Advance > B4 Signal Generator is a well tried and proven instrument

which incorporates special features consisting of a monitored r.f. output and

£76 variable modulation depth (which is also monitored); an 80 dB attenuator

of special design provides exceptional accuracy of attenuation throughout

the frequency range and an unusually low leakage factor is achieved by triple

Full technical details in Leaflet W38 screening of the r.f. oscillator, and by mounting the calibrated dial on the
avaslable on request. outside of the case.

OUTPUT IMPEDANCE: 75 ohm unterminated; (50 ohm model available on request)
termination pad supplied to provide output impedances of 37 and |0 ohms and
a dummy aerial facility.

INTERNAL MODULATION: 400 ¢/s +£10%. Modulation depth 0 to 80%  109%.
EXTERNAL MODULATION: Model A: 10 cfs to 30 kc/s; modulation depth 0 to 80%,

Model B: 10 ¢/s to 10 kefs; modulation depth 0 to 80%,
“ m‘ Ie AUDIO OUTPUT: 0 0 i 609 ]
COMPONENTS LIMITED o to 10 volts into ohms at 400 ¢fs

R.F. LEAKAGE: Less than | microvolt.
INSTRUMENTS DIVISION
ROEBUCK ROAD ¢ HAINAULT ¢ ILFORD + ESSEX » TELEPHONE 3 HAINAULT 4444 GD70

——
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special lndustrlal quality

NEWMARKET

TRANSISTORS

w0 @ for all fast- swrtchlng

\

.

§ § low-wattage circurts

§ § AVAILABLE IMMEDIATELY

. | INQUANTI

\ § QUALITY Assure d by tighter-t.han-eve-rspe.ciﬂcations.. - )
§ § RELIABILITY iseassﬁe:g f,fofé’f:i' heat-ageing, hermetic-sealing and leak
% % COMPATIBILITY Provided by indu.stry-preferred encapsulations.

\ % COMPETITIVE PRICES Through increase d economic production.

\\\ \ The computer engineer is sure to find a unit in the following flexible range of
§ i \§ L ';’nd”ay;mi,fiifﬁ’ézﬁl‘fie!f;o“‘;i‘h";”c”uifé‘;‘ifiiilf.' Suithing
\ % speeds are indicated below by f_, limits but can be provided to f; or any other

switching specifications. Units are also available in standard TO22

/////////////////////////////// encapsuations.

.

PEED | HIGHSPEED '  MEDIUM SPEED
IIIIIIIIIIIIII I = Mejs / | 7 Mef
uuuuuuu
HIGH CURRENT (500mA) I ! : !
e ! NKT 121 ! NKT 122 ! NKT 123
MEDIUM CURRENT (25mA) ! ] :
(Mid-Level Logic Circuits) l e 23 : (OET = ! HEgE
! | i
LOM CURRENT ({ifiA) i NKT 127 [ NKT 128 ! NKT 129

(Analogue DC Amplifiers, etc) | |

V i - MEMBER OF THE
( NEWMARKET TRANSISTORS LTD.
EXNING ROAD, NEWMARKET Tel: Newmarket 3381 )

GROUP OF COMPANIES
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7 %

19 Mo/s
0SGILLOSGOPE

D.C. to 15 Mc/s, twin Y-inputs, with
50 mV/cm sensitivity

002 psec/cm to I sec/cm writing speed

Rise time 25 mpsec; scale discrimina-
tion, 10 musec/cm

Choice of alternating or chopped
display

Built-in differential amplifier : )
e The price of the TF1331 is well below that of any dual-trace
tir:xe oscilloscope of comparable specification. A quality general-
purpose instrument, it incorporates the high accuracy voltage and

Less than 2 mpsec delay between  (ime measuring methods standard with Marconi oscilloscopes.

channel
=B Two switch-selected D.C. coupled inputs are provided, each

with its own coupling, sensitivity and shift controls, together
with a polarity reversing switch. The channels can be displayed
either on alternate sweeps or at a switching rate of 250 ke/s.

The built-in differential amplifier is particularly useful for
M A R c o N I standardising or comparing waveforms, and for measuring
phase delay between pulse trains in pulse code modulation

I N ST R u M E N T s systems and radar. Please send for Leaflet G192.
THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT

AM & FM SIGNAL GENERATORS - AUDIO & VIDEO OSCILLATORS - FREQUENCY METERS - VOLTMETERS - POWER METERS - DISTORTION METERS
TRANSMISSION MONITORS - DEVIATION METERS - OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS - Q METERS & BRIDGES

Can also be switched to single-beam
operation

London and the South: Midlands: North:
£English Electric House, Strand, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate
Telephone : COVent Garden 1234 Telephone : 1408 Telephone : 67455

Export Department: Marconi Instruments Ltd., St. Albans, Herts, England. Telephone : St. Albans 59292

REPRESENTATION IN 68 COUNTRIES
TC 192
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Anti Corona Tags. Battery Plugs and
Eockets, Cavity Cap Connectors, Co-Axial
Plugs and Sockets, Contacts, Fuseholders,
Group Boards, Lampholders, Metal
Slampings. Phono Plugs and Sockets,
Piugs, Printed Circuit Connectors.
Lackets, Solder Tags, Speaker Connectors,
Switched Phono Sockets, Tag Strips,
Teratina! Assemblies, Transformer Panels,
Madve Pins, Valveholders and Cathode
Ray Tubcholders, Vibrator Sockets and

Betainers, Voltage Selectors.

ARIEL PRESSINGS LTD.,

WOLLATON ROAD,
BEESTON, NOTTINGHAM

PS40 - BEESTON 256141 GRAMS | ARIEL. BEESTON NOTES

23
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V/OLTMOBILE (S:rror
AUTO-TRANSFORMERS

Range from 1.6% to 100% of supply volts in 64 steps.
ON LOAD SWITCHING.
VOLTMOBILES can be used by themselves or in the

primary of another transformer to give very fine changes
of output.

252, OVER-VOLTS AVAILABLE AS EXTRA.
Output 30A 60A [00A.

| phase and 3 phase 250V or 440V.

HEAYY
CURRENT
TRANSFORMERS
TRANSFORMERS v 2000A
3V 4,000 A

o RA g g

1v 100 A 5V S

12V 15 A 5V 7,000 A

60V 40 A 6V 300 A

oy A 8V 3000A

18V 30 A o

6V 100 A v 300 A

24V 30 A 500 A

oV 25 A o 700 A

30V 40 A v

55 V 15 A 10V 1,000 A

5V 150 A 0

110 v 10 A 20V 3,000 A

40V 25 A 20V 4,000 A

5v 300 A 27V 8,000 A

6-12V 50 A

12V 80 A 50V 600 A

12V 100 A 100V 7,000 A

0V 60 A
10-20-30 vV 100 A These and other transformers can be
: supplied for | phase and 3 phase and
for use with rectifiers.

D-C.MOBILE RECTIFIER SETS

For | or 3 phase supply.
Full load Volts and Amps are stated.

6V 15 A 24V 30A
6V 50 A 24V 60 A
6V 180 A 24V 105 A
2V 10 A 24V 200 A
249V 750 A 36V 60 A
bV 10 A 110V SA
6V 20 A {1ov 10 A
BV 40 A {1ov {5 A
R2v 20 A 110V 20A
12v 30 A 1o v 25 A
12V 60 A 220 V 130 mA
12V 105 A 250 V 6 A
12v  2I10A 250 V 10 A
12V 1,000 A 250 V 15 A
24V 12 A 250V 20 A
24V 20 A 1,200 V 225 mA

Ammeters—VYoltmeters—Rheostats—Stabilising
Circuits—Control Devices—all built to order.

With the exception of Yoltmobiles, all ratings are indicative only. Any rating of TRANSFORMER, SATURABLE REACTOR AND RECTIFIER SET MADE TO ORDER
CARRIAGE EXTRA on all units.
SPECIFIC ENQUIRIES are invited for HARMSWORTH? : TOWNLEY & co‘

Transk d Rectifiers. W jali
R e ;’;U,;;;";';"e 2 JORDAN STREET MANCHESTER 15 CENTRAL 5069
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RADIO
EXPORT

3000 types of both receiving and transmitting tubes IN STOCK.
in addition, a comprehensive range of crystals and some types of
transistors and trustworthy tubes are available.

Over the years our business with Government Departments and their
contractors has increased tenfoid and is still going forward. This has been
achieved by competitive prices coupled with outstanding SERVICE. We
would like to offer you our fullest co-operation for your requirements.

Your specific enquirles for special types to CV. JAN and MIL
specifications are invited.

Our organisation is Air Registration Board Approved.

HALL ELECTRIC LTD
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5.

Tel.: Gulliver 8531 (10 lines)  Telex 2-2573  Cables: *Hallectric London"
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Painton 15-Way Heavy
Duty Printed Circuit
Connectors on one of
the arithmetic logic
boards of the Natlional-
Elliott 803 Computer.

Where

WIRELESS WORLD OCTOBER, 1561

Reliability

Counts

NATIONAL-ELLIOTT

803 COMPUTER carries PAINTON

—

- -
=I-~._.'*:=

Tel - 34251 (10 lines)

PRINTED CIRCUIT
CONNECTORS throughout

The reliability of this compact

and successful computer depends upon the
reliability of the components from

which it is built. Amongst these are
Painton 15-Way Heavy Duty Printed
Circuit Connectors.

The high degree of reliability designed

into this Painton component makes it the

first choice of most engineers and designers

concerned with high performance applications.

Features include:

* Standard 0.2" contact spacing.

* Gold plated contacts.

* Low and reliable contact resistance.

* Moulded ribs provide extra strength and
eliminate moisture traps.

* Stainless Steel polarising guide pins.

Full details on request: ask for leaflet PS/7.

£

Painton

& CO. LIMITED
KINGSTHORPE - NORTHAMPTON

Grams; ‘Ceil’ Northampton Telex : 31576
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people of

sound judgement

»ouek 8

GNYTIONI'S LION GI31SISNVYIN
&0 OlOVE TYIHLDIVT R 3T34iHM
0 4%

choose...

J lenlarian

Sound reproduction has been our business for
over 3§ years, and W.B. ‘Stentorian’ speakers are

ONY MNHIQCHT § OF (XSO Siwad &

2 oA

Y ¥ 3L LD 1R Y W § AMONS LI S 1

=
- &y
L)
=

t 13

now in use commercially, professionally and in

homes all over the world. This long experience
enabled us to enter the Hi Fi field, in its very

MODEL H.F. 1012

10” Die-cast Unit, incorporating 12,000
gauss magnet. Fitted with cambric cone

early days, with a wide knowledge of the prob-
lems likely to be encountered and the ability

to solve them. and universal impedance speech coil
. X i providing instantaneous matching at 3,
The familiar W.B. symbol is a guarantee of fidelity 7-5 and 15 ohms. Handling capacity 10
in reproduction, excellence in workmanship, and ;’;aég%- CF;esq'-'e"CY response, 30 c.p.s. to
moderation in price. Your local Hi Fi dealer is Bass resonance, 35 c.p.s.
always pleased to demonstrate W.B. equipment. Price £5.2.6 (inc. P.T.)
]
Other Stentorian Speakers> Type Flux Density r Price - Type Flux Density ‘ Price
10” H.F.1016* 16,000 gauss| £8 4 0 |T359tweeter, 9,000 gauss! €£1 15 10
v 5
CROSSOVER 8 H.F.816* | 16,000 gauss| 7 0 9 T8I6 | 16,000gauss| €6 13 3
NETWORKS:
CX3,000 £1.11.6 8” H.F.812* | 12,000 gauss| £4 5 6 |Ti2tweeter | 16,000 gauss | £13 4 6
; | |
PARNEE 8"H.F.810 10,000 gauss | £3 3 6 | TlOtweeter | 14,000 gauss| €4 8 3
CX500 £1.7.3 |

* These three speakers incorporate a universal impedance speech coil.

As exhibited at the Radio Show

WHITELEY ELECTRICAL RADIO COMPANY LTD.
MANSFIELD - NOTTS - ENGLAND - Telephone MANSFIELD 1762-5 3

London Office: 109 Kingsway, London W.C.2
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ihere’s an

ENTHOVEN

solder . . .

- » « fTOr every jo

1 Superspeed solder to all specifications - -
Washers and preforms for every application .
Lacquer, fluz, and thinners for printed circuits

Preservative, metal, and Tricence de-oxidant for printed circuits

a & O N

Superspeed six-second heat soldering iron

If you're faced with any soldering problem, get in touch with
Enthoven. Our advice is free, and our range of solder products is
comprehensive. Enthoven have 150 years experience of smelting
and refining non-ferrous metals; you can rely on us for the fine
quality materials essential to all precision soldering.

All these Enthoven solder
products, and many more, are
fully described in the redesign-
ed Enthoven Solder Products
booklet, sent free on request

ENTHOVEN
SOLDERS
LIMITED

Sales Office & Waorks :

Upper Ordnance Wharf,
Rotherhithe Street, London,
S.E.16 BERmMondsey 2014

Head Office :

Dominion Bulldings,

South Place, London, E.C.2
MONarch 0391
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RANGE 400V range .001—.47uF
AVAILABLE 125V range .01— 1pF
30V range .01— .1pF

SMALL PHYS|CAL SIZE

HIGH WORKING TEMPERATURES
CLOSE CAPACITANCE TOLERANCE
HIGH INSULATION RESISTANCE

FULLY TROPICALISED Write to Mullard House

for leaflets giving
full technical details

COST SAVING

MC4214
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broad-band oscilloscope

30
TRIGG./SYNC,
TRIGG. SHEAT RS

SYNC,

TRIGG. LEVEL /SINC,

DC-coupled differential amplifier

The two inputs can be used either separately
(asymmetrically) or in combination as a differential
input,

Bandwidth DC - 14 Mc/s (AC coupled from 1 ¢fs
upwards)

Sensitivity 50 mV/cm

Rejection factor between 250 and more than 1000
depending on frequency and input voltage.

Special input plugs enable quick exchange of probes
and measuring cables. The cathode-follower probes are
fed from the oscilloscope via the same plugs.

Probes

with differential

Trigger=Sync possibilities

Due to the sensitive and highly stable trigger circuit
operation is extremely simple. The delay-line incorporated
in the vertical amplifier, and the excellent properties of
the trigger circuit, enable pulses with rise times of up to
approx. 100 milli-micro secs to be reproduced compietely.
Triggering: up to 2 Mc/s (at 5 mm amplitude)
Synchronisation: up to over 14 Mc/s

e ACIHTT o

DCI4II
AC ADLI

Two attenuator probes and two DC-coupled cathode-
follower probes are included in the delivery. Two
screwcaps per cathode-follower probe enable AC
coupling with different bandwidth and input capacitance.

Att. probe Cathode-follower probe
DC AC(HF) AC(LF)
Max. sensitivity 500 mV/cm 50 mV/cm 50 mV/cm 50 mV/ecm
Bandwidth 0-14 Mcls 0-14 Mc/s |100c/s-14 Mc/s 1 c/s-14 Mc/s
Input impedance | 10 M.2//7 pF | 0.5 M2//5.5pF} 0:5 MQ// 7 pF|0.5 MQ//10 pF

PHILIPS

electronic measuring

Sold and serviced by Philips Organizations all over the world

Sole Distributors in the U.K.: Research & Control Instruments Ltd.,

207 King’s Cross Road, London W.C, |

Overseas enquiries please, to the manufacturers,

N.V. Philips, EMA-Department, Eindhoven, the Netherlands.
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GM 5603

input

Main specification

5” C.R.T. with 10 kV
accelerating voltage

DC coupled differential
amplifier up to 14 Mc/s

Sensitivity 50 mV/cm

‘Sweep speeds between
40 musec/cm and 2.5 sec/cm

3% accuracy for vertical
deflection and sweep speeds

A complete set of
accessories and instructions
‘for maintenance and
service are delivered
with the instrument

el ok (uality toeols for industry and research

| PHILIPS
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DON'T FORGET Your MS4

The Service Engineer who leaves his tube of MS4 behind is without one of his most useful
tools—a non-melting, water-repellent grease with excellent dielectric properties. Used to
lubricate turret tuners and variable condensers, and prevent “leakage” around the caps of

CRT’s (and for 101 other jobs)—

MS4 is extraordinarily useful

* it’s stable from — 50°C to 4 200°C and doesn’t melt x it’s a super water-repellent grease x* it
seals disconnectable plugs and sockets, terminal and junction boxes % stops corrosion of
terminals and keeps contacts clean * prevents flashover and “leakage” due to moisture

and helps the busy service engineer.

Write for the new ILLUSTRATED LEAFLET
on MS4—or ask one of these MS4 distributors:
British Central Electrical Co. Ltd., 6 & 8 Rosebery

Avenue, London, EC1, Tel: Terminus 3666. Also at
Briticent House, Addlewell Lane, Yeovil.

Caselco Ltd., Midland Works, Canal Road, Leeds 12.
Tel: Leeds 630551.

Direct TV Replacements Ltd., 138 Lewisham Way,
New Cross, London, SE14. Te!: Tideway 6666.

Electrical Trades Supply Ltd., Loveday Street,
Birmingham 4. Tel: Aston Cross 5671.

T. J. Grainger & Co. Ltd., 9-13 St. James Street,
Newcastle-upon-Tyne 1. Tel: Newcastle 24552,

Holiday & Hemmerdinger Ltd., 71 Ardwick Green
North, Manchester 12. Tel: Ardwick 6366.

R. D. Taylor & Co. Ltd., 9 Lynedoch Street, Glasgow
C3. Tel: Douglas 1202-3-4.

MIDLAND SILICONES LTD

( Associated with Albright & Wilson Ltd and Dow Corning Corporation)

first in British Silicones

68 KNIGHTSBRIDGE - LONDON : SW1 - TELEPHONE: KNIGHTSBRIDGE 7801
Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries.

OcToBER, 1961
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£
r Z @ !
J TEMPERATURE STABILISED
J HIGH FREQUENCY CUT OFF
V RUGGED CONSTRUCTION
# LOW SATURATION VOLTAGE
V SMALL SPREAD IN CURRENT GAIN
JEDEC 30 .
0.5
il % VERY LOW LEAKAGE CURRENTS
Size
¥
) MAXIMUM RATINGS AT 25°C AMBIENT CHARACTER!STICS.
27120 | zt21 | zT22 | zmm3 ZT20 | ZzT21 | ZT22 | ZT23 | Test Conditions
Collector Base Voltage 20 20 45 45voles §  Common Emiteer 2042 | 38—90 | 18_42 | 3882 Ver=6Y
D.C.Currentgainh,, fc. =10mA
Collector Emitter Voltage 20 20 45 45 volts = Emi VY
mitter =
Emitter Base Voltage 4 4 4 4 volts A.C.Current gain h,, '] €0 30 o I:'=‘ImA l
Coll { 50 50 50 Collector Saturation . . I, =10mA
ollector Current 50 mA Volti;e.Max.V“ o 0-5v 0-5V 1.0V 10V I: T
Total Dissipation 250 250 250 250 mW ST Ty
ain Bandwidt .
Temp. Range operating 55 to $150°C Product. Min. f, SomE(s § SOl & (ORIER | §RANES I —10mA
and storage

* Typical values
FERRANTI offer a wide range of SILICON SEMICONDUCTOR DEVICES

For further information write to:
MILL *° CHADDERTON ° OLDHAM ° LANCS Telephone:
London Offlce: Telephone: TEMple Bar 6666

MAIn 6661
FE21J

B
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FOR INSTRUMENT TUBES
check with the

Y

Ly
e [ETEL] range
1cp31 |3AFP31|3AZP31| 3BLP3I | 4EP31 | 4LP3I 5BKP31|5BUP315BYP3IA SCLP3]
TUBE Monitor | General | Double | Transistor| General | Splic | Helical | General erifing Se:1gsi-
Purpose | Gun * Driven | Purpose| Beam P.D.A. | Purpose Speed divtiy
NI e seeeenees siiniees (kV) 0.5 1.0 1.5 0.3 2.0 IS .4 2.0 1.5 1.5
V23 o B A S (kV) 0.5 1.0 1.5 0.3 2.0 1.5 i.8 2.0 4.0 1.5
AR . coocieeanennevoneaim (kV) —_ — - I.5 4.0 3.0 4.0 4.0 8.0 15
V215 acoooot R (kV) — —_ —_— —— el L = 10 — = 15
) =1, IO (mm) 28 55 70 50 80 75 60 95 95 60
Y sensitivity ...... (V/em) 45 1.5 16 3.0 23 27 12.5 17.5 35 27
Xsean .oooieviinnnninn. (mm) 28 55! 90 70 90 90 95 1S 115 100
X sensitivity ...... (V/cm) 53 20 23 5.0 36 27 26.5 29 57 11.2
Screen diameter ...... {mm) 30 71 94 78 108 108 137 137 137 137
SCREEN TYPES:

. Medium persistence Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Long afterglow ........ . No Yes Yes To order Yes Yes Yes |Toorder|To order|To order L
Blue photographic ............ To order|To order Yes To order Yes Yes |Toorder|Toorder|To order|To order
Short persistence ............... To orderl No J No No To order No No No |Toorder| No

! |

*Data is given for each gun.

EENSEEENSEEEESEEENENSEEEEEEEEEEEEEEEEEEEENEREEEREE
Brief details of the range and typical operating R X ]
characteristics are given here—for full data = Please send me data on the types ticked =
please use the coupon adjoining. @ Name [
B Name . -
ETEL B POSIEION cooiunieeneieciciecesees et ceeens IcP3l ] 4LP3l [] E

|
B Company e, 00000000050000 3AFP3I [ ] 5BKP3I [ ] .
| ]
Electronic Tubes Limited = IAARESS . uooeesirse Mersesnransavisesssncsseoc  ils 08 .. 3AZP3I[] 5BUP3t [ ] =
Instrument Cathode Ray Tube Department, B oreeesese: troes T T T Y 3BLP3I [] 5BVP3IA [] =
B0 New Oxford Street . London WCI [ oottt 4eP31[] scpai[] B
Telephone: LANgham 0800 ] L]

IS ESESSESEENEESENEEENESSEESENESEENSEEEEEEEEEEEEN
ETL20a
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4{5“ L cireurt

P w MAGNIFICATION METER
rl" TYPE TF 1245

R.F. IMPEDANCE BRIDGE
TYPE 0A199A/2

+=8)

V.H.F. ADMITTANGE
BRIDGE TYPE TF 978

LOW CAPACITANCE
BRIDGE TYPE TF 1342

UNIVERSAL BRIDGE TYPE TF 868B

—
276 UNIVERSAL BRIDGE TYPE TF1313
NSNS NSNS NS NN NN NSNS NN SN NN A

Seven precision bridges in the Marconi M A R c o N I
Instruments range provide accurate

measurement of impedance, capacitance,

inductance, resistance, permittivity, I N s T R U M E N T s
conductance, phase angle, Q-factor,

dmitt: 0 factor, dielectri
arsmmRRE o good namefir good measur

Please address enquiries to MARCONI INSTRUMENTS

AM & FM SIGNAL GENERATORS . AUDIO & VIDEO OSCILLATORS LTD., at your nearest office:

Lond d the South: English Electric H , Strand,
FREQUENCY METERS -+ VOLTMETERS . POWER METERS L:r:‘do?v?/’.‘c.z. eTeI‘:"(‘:OVe:tg é‘ar de:“l‘;;4 ousepStan
DISTORTION METERS - TRANSMISSION MONITORS Midlands: Marconi House, 24, The Parade, Leamington Spa.
DEVIATION METERS . OSCILLOSCOPES - SPECTRUM & Tel: 1408

North: 23-25, Station Square, Harrogate. Tel: 67455

[EREE R~ OMETCRS 8. BRCCS EXPORT DEPT: St. Albans, Herts, England. Tel: 59292

TC 199
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THE D -T-v GROUP

Instruments for the Radio, TV and
Electronic Industries

Have you had your copy of the latest publication
from the D.T.V. Group ?

If not, and you are an industrial
user of electronics, please ask for
one NOW. An invaluable desk
reference book, it covers a wide
range of equipment and
materials, all backed by the
D.T.V. Guarantee of Service,
with a special 16-page feature
on instruments alone.

Detailed listings and prices are given for a useful range of components and
accessories, transformers, valves, valve-holders, etc.

Everyone connected with electronics will find this new book a valuable and
pracdcal guide, saving time, money and trouble.

The 0800

With an external meter, forms equip-
ment equal to an instrument costing
in the region of £30 ...

The 0900

a compact, dynamic TRANSISTOR
TESTER/POWER SUPPLY,

A neat, com-
pact, low-priced Closed

Circuit Television Camera ® Makes possible  dynamic

transistor testing in _ sitw.
@® Tests CURRENT GAIN  The D.900 makes possible quick and easy

Beulah Electronics’ newest development and the focus of A.C.), ALPHA GAIN. testing of transistors and transistor re-
interest in the technical press and at every exhibition where @ Tests CURRENT GAIN ceivers, in many cases without removing
it has been shown, the new D.800 Camera makes a dramatic (under D.C. conditions), the transistor from the circuit, The unit

and outstanding contribution to the techmique of closed
circuit television. Ask for free illustrated brochure giving
full details. Dealerships are still available for this unit in
certain areas. If you are interested write and tell us about
the facilities you can offer in your area.

BETA GAIN. has its own self-contained power supply,
@ Measures leakage currents providing smoothed D.C. 0-25 v. Avoids the

between Collector/Base and  necessity for drawing batteries from stock

Collector/Emitter at any ... saves time and money. Ask for special
voltage between 0-25 v. leaflet. Price £10.

Some of the other top-grade Beulah Electronics
Instrélments available, factory assembled, wired and
tested.

Model O-12U/F Laboratory 5"
OSGILLOSGOPE £45 .15 .0 plus carr. Complete

with 48-page handbook. Capacitance Decade Box DCIUJF ............ £9 7 6
Factory made and factory tested. Model DCIU (in kit form) ............ . £6 5 6
z Resistance/Capacitance Bridge C3U/F £13 9 6
Heathkit Model 0-12U Model C3U (in kit form)  ........... . €8 6 6
£36 . 10 a o Audio VYalve Millivoltmeter AV-3U/F LEI9 19 O
Model AV-3U (in kit form)... .£13 18 6
— Audio Wattmater AW-1U/F .£20 14 6

Large 5in, flat screen ensures great accur- 5 in ki
‘acy and facilitates observation. Patented iodel A'W IU. (TN (B Sl - g
sweep circuit of exceptional range covers Electronic Switch S-3U/F C£I517 0
10 ¢/s to over 500 kc/s in five steps, many Model §-3U (in kit form) .. EI0I5 6

times the sweep, range of other ’scopes,
Gold-plated q.ri‘;\ted circuit. Wide band
amplifier for and FM servicing. Ver-
tical bandwidth 3 ¢/s to over 5 Mc/s. Elec-
tronically stabilised power supply.-

Deferred terms are available on most items. Please
ask for details. See the full range at our London
Showrooms: 138, Lewisham Way, New Cross,
London, S.E.14.

PLEASE SEND CASH WITH ORDER NOW OR WRITE FOR ILLUSTRATED LEAFLETS on the instruments in which you are interested.

— THE DTV GROUP —
DIRECT TV REPLACEMENTS LTD - DIRECT TV WINDINGS LTD - BEULAH ELECTRONIC

TIDeway 6666, 138, Lewisham Way, New Cross, London, S.E.|4.. Day and night automatic service: TiDeway 6668,
== ss e —— e
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WESTINGHOUSE

can supply unlimited quantities

SILICON |
DIODES |

types SxAR2 with p.i.v. of 1800 volts
and current outputs of 600 to 1100 mA.

WESTODES

are a special range of selenium diodes and assem-
bliesthathave beendeveloped to meet the continuing
need of the electronic industry for a small and
convenient series of asymmetrical resistors. Three
types of standard housing can be supplied, the
choice depending on the electrical arrangement
needed and whether a sealed construction is
desirable.

For full details write to Department WW10[61, Unait
Section, Rectifier Division.

WESTINGHOUSE BRAKE AND SIGNAL CO. LTD.
82 York Way, King’'s Cross, London, N.1. TERminus 6432
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E LAC HIENETEN

Built with watch-like precision this new range
of Elac miniature Loudspeakers provides the Set
Maker with the highest performance and space
factor yet offered. Latest type “ high energy”
solid slug magnets ensure maximum sensitivity.
Average frequency range 200/5000 cps, except
Model 33S1. where range is extended (150/7000
cps). Standard voice coils 3, 15, 25, 35, and 80 ohms.
All models are in production.

for leaflets and further details write to :

Stamford Works, Broad Lane, London,

%’%\%E' ELECTRO ACOUSTIC INDUSTRIES LTD.
-AC

OCTOBER, 1961

2° (5.1 CM) Type 2SM

2L (5.7 CM)

3’ (1.6 CM)

3} (8.6 CM)

N.I5.

Tel:

»w 2SS
» 3SL
» 33SL

TOT 0505
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1 PART IN 107

Not all the measuring equipment we offer has this
accuracy. Not all such equipment need be this
accurate, but what equipment we do offer is of the
highest standards obtainable with time proven
systems of circuitry and construction.

It pays all research laboratories and development
departments to invest in the best.

Write for the ROHDE & SCHWARZ free catalogue.
It contains a wide range of superb instruments. When
you find something suitable, then please write for full
specification. The rest is simple, ask for a demon-

stration either at your laboratory or at our works.
(Our technical staff can assist you with any measuring
problems which you have.)

All equipment is guaranteed for one year and full servicing facilities are

Avwveley Electric

SOUTH OCKENDON, ESSEX Telephone: SOO 3444

Telex:

available.

Limited

24120 Ave!

Ockendon

39

WEY S
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Zonal Magnetic Coatings are those most commonly

used in film, broadcasting and television studios.

r
Yo U LL HEAR It is against this professional background of experience
NOTH I NG BUT and exacting standards that we present ZONATAPE

as the new standard in %in quality tape for home

G o o D o F recorders.

If you would like to hear more about ZONATAPE

zo N AT Ap E write to us for leaflet * The Basis of Every Good Mag-

netic Recording ” and the name of your nearest
ZONATAPE dealer.

ZONAL FILM (MAGNETIC COATINGS) LTD., THE TOWER, HAMMERSMITH BROADWAY, LONDON, W.6. RIVerside 8741
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pausi e VAPOUR COOLED

ER TRIODES

PO

The range of vapour cooled power triodes by the
English Electric Valve Company Limited
now comprises five standard production types,
for r.f. heating and telecommunications equip-
ments, with anode dissipations from 10 to 50 kW.

Vapour cooling, under certain operational conditions,
offers positive advantages over other available forms
of cooling.
v Eliminates the need for costly air-filtration
in dirt-laden and polluted atmospheres.
% Effects substantial savings where water
costs are high,
s¢ Can be operated where water is scarce.
% Ensures completely silent operation.
Abridged data are given here. For full informa-
tion on these vapour cooled valves and their water and
air cooled variants please write to the address below.

eV, | Froungy | fnede | pnde | Qurs
Type (Mc/s) (kV) (kW) (kW)
BY 189 20 12 35 82
BY 194 5 15 50 159
BY!102 50 12 25 53
BY1i21 50 10 18 50
BYI122 5 12 10 29

ENGLISH ELECTRIC VALVE COMPANY LTD.

Chelmsford, England. Telephone: Chelmsford 3491 | AGENTS THROUGHOUT THE WORLD.

AP 168
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The answer

to your special glass problems

SOVIREL’S six basic glasses for valves, tubes and semi-conductors

Code Current Name Sealing to Principol uses
$746 03 SO 14 FeNiCo Alloys Power and transmitting valves
( Nilo K, Kovar, Comera and Storage Tubes
Therlo etc) Spécial Tubes
S 747 0l 7056 FeNiCo Alloys All uses where halogen-free
{ Nilo K, Kovar, Glass required
Therlo etc) Optical face plates
$ 732 0l SOLIDEX Tungsten X- Ray-Tubes -Spécial Lamp Bulbs
S 740 01 B 40 Tungsten Power Valves -Spécial Lamp Bulbs
S 750 0l MO Molybdenum. X-Ray Tubes
S 190 Ol G 12 Dumet
Chrome Iron Alloys Cothode-Ray Tubes

GLASS ENVELOPES AND TUBING FOR

a) Special cathode Ray Tubes

b) Camera Tubes, Storage and Display
c) X - Ray Tubes

d) Power and Transmitting Valves

BULBS FOR LIGHTING PURPOSES

a) Bulbs for Mercury Vapor Lamps
b) Bulbs for Projection Lamps

GLASS COMPONENTS FOR SEMI-CONDUCTORS

a) Diodes : cut, beads and envelopes

b} Transistors : all glass enclosures
sintered gloss bases and beads

¢} Rectifiers : beads

BULBS FOR CATHODE RAY TUBES

Agent For United Kingdom

UNIVER - Maurice CHEVALLIER
Napier House - 24-27 high-Holborn
LONDON W.C. | ANGLETERRE

S : ¥

27, RUE DE LA MICHODIERE - PARIS-2* - RIC. 52-25

o
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1 M C/s COMPACT STYLING — EASILY PORTABLE

Counter with
In=line Readout
for less than £350

New techniques enable Venner

to offer a transistorized

frequency and time
measuring equipment
with in-line readout
at a lower cost than

ever before.

The treble-3-six is proof
that Venner gives a high
technical performance AND

versalility at low cost.

3 Frequency measurement to 1 Mc/s.
3k Multi-period measurement over | to 10" cycles. TYPE T.S.A 3336
3% Oven-controlled crystal.

3k six digit display.

3 Sampling times 0.1, 1.0 and 10 sec.

3 Gated random pulse counting.

3k Mains or battery operation.

3 Light, compact and portable.

3 Venner proved performance packaged circuits throughout.

:s,..gc ot

CLEAR READING MODERN STYLED KNOBS

VENNER ELECTRONICS LIMITED

Kingston By-Pass, New Malden, Surrey. MALden 2442
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£

WIDEST RANGE...

. . . Fastest service

. . . consistent quality . . . this is the triumvirate
which induces so many premier organizations to rest

their resistor needs in our hands. Post a card for our illustrated
stock book issued alternate months. Indicate your particular
interests — once you are on our mailing list you will be
automatically notified of new resistor developments.

P.S. Our prices are very competitive too!

CARBON WATTS OHT‘IENGE TOLERANCES -
l. Solid ll/lo—dl/zg 10—10M 5% 109 20%
an

2. Cracked Yso—1 1Q—10M 5% and 10%
5. V. High Resistance 4,—3 50M —1013 5% — 25%
6. * High Stability Yo—2 1—50M 0-5% 1% 2% 5%
7. High Stability

encapsulated in

Epoxy Resin Vi, Vo, | 103 —4-7M 1% 2% 5%
4. Metal Oxide Precision i—2 100 —4-2M 1% 2% 5%
WIREWOUND
8. Vitreous {— 500 | — 150K 1% 2% 5%,
3. Cemented 1 —I15 | —25K 5% and 10%

*The ubiquitous blue (19) grey (2%;) “HISTABS”

E RADIO RESISTOR GO. LTD.

9-11 PALMERSTON ROAD, WEALDSTONE, HARROW, MIDDX. Tel: HARrow 6347



OCTOBER, 1961 WIRELESS WORLD 45

‘Sound Power' is uniquely a Mallory achievement.

ltintroduces a dry cell system from which you can get

a constant voltage discharge over a very long life.

Such performance has never before been feasible with a dry cell.
Only Mallory batteries are designed to provide it.

These miniature sources of energy are packed with

more capacity per unit size than conventional batteries.

They do not leak. Their power supply is always steady...

so u n d it never fades in use, never dies on storage,

never varies with temperature change.

p owe r Mallory batteries with ‘Sound Power' characteristics

are a most important development for all designers
of transistor circuitry and all manufacturers who wish
to miniaturise their products and retain full power.

—the greatest battery design development

since Leclanché!

ZM 401
Actual size

. TIME (hours) .-n..“l

Manufacturers are advised to consult Mallory at

the design stage so that full benefit can be gained from
the world's most space-saving source of power.

Please write for literature to

Maliory Batteries Limited, 33 Duke Street, London W1

L]
M A |.I.0 RY miniature batteries for powerful applications
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SOAL LINE

S0SLLINE

Tunable Rejection Filter

One of the articles in the current September - ARTIGLES

issue of ELECTRONIC TECHNOLOGY

deals with the problem of optimum design IN THE OCTOBER ISSUE
for tunable rejection filters with the main  JNCLUDE:

Obje(:t of preventing interference to re- Transistor Control of A.C. Generators

ceivers from. a number of adjacent trans- In this article, the author describes a control system, using

mitters. Conclusions regarding nght and transxst?rs, fo.r a.c. generators in motor veh.lcles. S.Ince they
are engine-driven they have to operate satisfactorily over a

wrong ways of designing this type of filter speed range of at least as great as 10 to 1. Initially, the

are given and, as these conclusions are theor}l of the system l'S .dlscus.sed and |t.15 sl.xown that, with
practical components, it is possible to maintain the output of

unrelated to current design practice, it low-voltage high-current generators to a very close tolerance

would appear that the author’s approach over a wide range of speeds. Finally, refinements of the basic
ppd thod of K circuit are considered and the circuit is presented.

may provide a new me‘ Q .0 2 tac 1ng Voltage Breakdown of Transistors

this problem. The basic prmclples are Two different mechanisms which can cause a transistor to

g 0 2 4 breakdown are described In detail in this article: these
related and practxcal I'eSllltS, WIth Cu‘CllltS, are known as the avalanche effect and punch-through. Both

are presented for a number of filters which simple and mathematical explanations are given for these
ban phenomena and the effects of extenal circuit elements on
together cover most Of the hf' d. avalanche breakdown and punch-through are considered.

Electronic
technology

POST THIS COUPON TODAY L TR i A
TO ILIFFE ELECTRICAL PUBLIGATIONS LTD., DORSET HOUSE, STAMFORD STREET,

AR e S oo, ¥l o < o ovavers - 15 e oo e /o ol o lalolale olelololoalol /e
Please enter my name as a subscriber to:
EiecTrRONIC TECHNOLOGY for 12 months YOS, Lo oo cacos—odos - o 28806 0605055 0000BBRA0E AN EBOEEEaEO00H 0 0 0 J00G
commencing with the October issue.
C T SRR AEMARRERERN - 4 TEEXEICH CEECRITINLY & op - (R
(U.S.A. and cANADA $9.50) (THREE YEARS $19.00) (04904 2 - 45 goco BRI - 0 086 - coas, oo dboalbodtc IS - GNERES . . . .

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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Thtd WWMWWM |
- o contnct HP RADIO for
EDDYST.NE

‘ EDDYSTONE 840C

Communication receiver at a
moderate price. 8 B8A valves in

a straightforward superhetero- i
EDDYSTONE 680X dyne circuit. 5 wave bands 30.6-
10.5 Mc/s, 10.6-3.7 Mc/s, 30.6- 3

A 15 valve communication
receiver with many refinemencs,
including crystal filter, variable
i selectivity *'S’’ meter, push-pull
: output and stabilized supply to
t oscillator stages. 1110 kefs to
480 kcfs and 2.5 to 30 Mc/s in 5

10.5 Mc/s, 10.6.3.7 Mc/s, 3.8 Mc/s,
1.4 Mcfs, 205-620 Metres.
Sensitivity better than 10 micro-
volts. Selectivity 30 db down to
10 kc/s off resonance, AC/DC,
Internal speaker. £58 0 0

| switched bands, Electrical per-
formance, sensitivity for 50 milli-
watts, 15 db signal/noise ratio, 4
microvolts on all ranges.
£140.0.0

EDDYSTONE 880 )

The Eddystone 880 high stability
communications receiver has
been designed expressly for use
in professional communications
systems. Tuning range is from
500 kcfs to 30.5 Mc/fs. Please write
for technical speci{lcation.

EDDYSTONE 888A )

A 12 valve receiver designed for
the amateur bands, giving full
bandspread. Double superhetero-
dyne with high selectivity and
excellent signal to noise charac-
teristics. Crystal calibrator audio
filter, separate gain controls,
oscillator trimmer. Frequency
1,800-2,000 kcfs, 3.500-4,000 kcfs,
7,000-7,300 kefs, 14,000-14,350
kefs, 21,000-21,500 kefs, 28,000-
30,000 kefs. £110.0.0.

EDDYSTONE 870A }

A compact, precision built
receiver for the home, giving
news and entertainment from the
whole world. 5 wavebands,
vernier device. AC/DC operation,
built-in mains filter and. loud-
speaker. Two tone metal cabinet
£33.0.0

4
£
i?
1 |

To: H.P. RADIO SERVICES LTD., 5] COUNTY RD., LIVERPOOL, 4
Please send particulars of the EDDYSTONE RADIO RANGE

NGme | .. I e L S R e

Address’. .. gcen .. e i . . oo DO .

SERVICES LTD POST TH/IS COUPON TO-DAY/
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Technical Knowledge
pays dividends
for life

C.R.E.L.—an educational ladder

People who have not had the advantage of full-time advanced technical education sometimes
feel that it is impossible to make up the lost ground. This is not true.

C.R.E.I. home study courses bring you individual tuition geared to your personal needs and
based on up-to- the-minute knowledge of technological development and industrial requirement.

Many of the leading electronics engineers in American Industry
and the American Services are C.R.E.IL trained. Now large numbers
of British students are also equipping themselves for petter jobs
and higher pay by taking advantage of the unique C.R.E.I. facilities
for acquiring technical education of the highest standard without
interrupting their present employment.

THE MOST IMPORTANT STEP

With hard work and personal discipline you can use one of the
C.R.E.I. courses as the road to a rewarding career. Each C.R.E.I.
student has a highly-qualified tutor taking a personal interest in
his progress. The most important step is the first one—to fill in
this coupon and to find out about the educational advantages that
C.R.E.I. Programmes can offer you—now.

If you have at least two years practical experience in electronics
or a suitable educational background, fill in this coupon now for
full details of C.R.E.I. courses, methods and achievements.

C.R.E.l. Courses are available in:

Electronic Engineering Technology
Mathematics for Electronic Engineers

T0: C.R.E.1. (LONDON), (DEPT. w1o )
GRANVYILLE HOUSE, 132/135 SLOANE STREET,
LONDON, S.W.1.

RN N AN DN R S SEN BN RS

Automation . .

a Please send me (for my information and
Radar entirely without obligation) full details of
Servo the Educational Programmes offered by

DOk

Nuclear Engineering Technology your Institute.

ADDRESS ...

C.R.E.I. (The Capitol Radio Engineering In-
stitute) was founded in America 34 years ago.
Over 20,000 studentstake C.R.E.I.home study

BACKGROUND EXPERIENCE ... e R

- T

programmes every year. In ‘the United
Kingdom, C.R.E.I. home study courses have I ...... S — S—

been accepted by all three Services.

C.R.E.l. (LONDON), (DEPT.W10) GRANVILLE HOUSE,
132/135 SLOANE STREET, LONDON, S, W.1.

L--_---
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MAGLOY

supreme in performance - stability * consistency

Years of research, still continuing, are behind the brilliant, versatile range of
Magloy magnets offered by Preformations Limited. Exceptional characteristics
are due to the use of special precipitation hardened alloys treated by the most
advanced methods known in magnet technology. The extensive manufacturing
resources of Europe’s most up-to-date magnet foundry assure positive advantages
for all users. Applications are legion—Magloy magnets satisfy the most stringent
requirements in electronics, engineering and domestic equipment.

Preformations Limited offers a unique design engineering service and will under-
take the research necessary for the development of special magnets to meet specific
requirements. Write for the Magloy brochure—on company héaded notepaper
please.

Preformations Limited (msuor) e e wons
ONE OF THE | Plessey | crour or comranies

COMPONENT TRENDS IN THE SIXTIES—STAND 310
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eDCOLB SOLDERING
EQUIPMENT

(Regd. Trade Mark)

HIGHEST STANDARDS OBTAINED

Instruments and Bits for Solder Jointing

SUB-MINIATURE AUDIO CIRCUITS & GENERAL TELE-
COMMUNICATIONS ON BENCH LINE ASSEMBLY

ILLUSTRATED BRTSH
2 BIT FOREIGN
INSTRUMENT PATENTS
L.64
& REGISTERED
PROTECTIVE DESIGNS
SHIELD

L.68

ALL COMMUNICATIONS

Head office
ADCOLA PRODUCTS LTD.
ADCOLA HOUSE
GAUDEN ROAD
LONDON S. W4

Telephones MACaulay 4272 & 310!
Teiegrams SOLJOINT, LONDON S.W .4

AUSTRALIAN OFFICE: 420 ST. KILDA ROAD, MELBOURNE, §.C.2

OCTOBER, 1961

In chess the
major pieces
exercise

REMOTE CONTROL

For the same flexibility of
manceuvre in design use

C{ffiﬁ/m

SHAFTING

The knowledge and experience of
our advisory department is always
at your disposal. Ask for an
engineer representative to call.

i,

THE S. $. WHITE DENTAL MFG. CO, (G.B.) LTD.
INOUSTRIAL DIVISION

Third Avenue, Denbigh Road, 4
Bletchley, Bucks.

Invaluable technical
handbook available
on request to Dept. W.

R.C.12
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“STETTNER™
CERAMIC  CAPACITORS

A very wide and comprehensive selec-
tion of CERAMIC CAPACITORS,
tubular and disc. LOW VOLTAGE
ceramic Capacitors for transistorised
circuits.

SPECIAL TRIMMERS

Tubular-screw adjustment, mica di-
electric. Wide capacitance sweep

e.g. 2/20 pF, 3/30 pF, 3/40 pF, 3150
pF. AIR TRIMMER 2{20 pF mounted
on ceramic base.

STEATITE

CERAMIG DISC & TUBULAR TRIMMERS

WIRELESS WORLD 51

“STETTNER”

miniature and standard.
Sizes 7.5, 10, 12, 16 and 25 mm. dla.
Eminently suitable for Transistor
Radios and Printed Circult applica-
tion. High quality and reliability—
low prices.

‘“NEUBERGER™
SUB-MINIATURE

LOW VOLTAGE
ELECTROLYTIC CAPACITORS

for D.C. applications, transistor circuitry
and printed circuit applications. 4.5 mm. dia.
MINIATURE ELECTROLYTIC CAP-
ACITORS for all the above applications
plus photo-flash equipment. D.C. range
from 3 v. to 385 v. Etched foil construction,
hermetically sealed in aluminium tubes,
yully tropical and compact. Temperature
% range: standard —20° to 4-70°C, for more
\ stringent requirements, special
models for —40° to +85°C.
P.V,C. insulated or non-insulated.

GANG
CONDENSERS

Available AM, AM/FM,
FM, 2- and 3-gang. Miniature Con-
densers for Transistor Radlos. Strong
and reliable construction of best
materials.

patterns:

PAPER
CAPACITORS

hermetically sealed in aluminium
tubes. CAPACITORS for discharge
lighting applications.
CAPACITORS for Motor Starting.
BOTH TYPES ARE SUITABLE FOR
OPERATING IN TEMPERATURES
OF UP TO +90°C WITH PEAK OF
+ 100°C.

INSULATIONS LTD

31, GEORGE STREET, LOZELLS, BIRMINGHAM, 19

Telephone : NORthern 8357/8

Telegraphic Address : *‘Stentite-Birmingham, 19"
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DALY

ELECTROLYTIC CAPACITORS

Daly have specialised in the manufacture of electrolytics
for over 20 years. Recent developments in the lower working
voltages associated with transistors have greatly increased
the capacitance obtainable in a given physical size —over
30,000 microfarads are possible in a single unit. Daly are

always ready to design for special requirements; they make
aluminium electrolytics of all types.

OCTOBER, 1961

iz

DALY electrolytics for transistorised equipment @ for telecom-
munications @ for radio and television receivers-@ for miniaturised

equipment @ for pulse and storage circuits @ for capacitor start
motors, etc.

Send for descriptive leaflets|

DALY (Condensers) LTD.

WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5,

Phone: Ealing 3127-8-9

Taionic wnaep genrraton chewning TV tunerd in production

Telonigisween genarotors and accessory equipments arg i

use throughoyt the Free World wharever quality TV sshs are
" mode. They hové st the stondord of excellence beth on the
yproduction line ond in Tl design Jaborabary.

o
Telenic has sweep generator models gvailable to meet every

commeiciol television standard including those in use in S

U.S.A., Englend, France, Germany, Baly, Australic, and dapan.
i special operating wpacificotions ore required, Telonic en-
gineers will adapt instruments fo-rheer Them. Simplicity and
rugged design of these uaits assures Jong, trouble free service
mnd ecsy maintenance,

For eqmplete information on Telonic sweep generoters for ﬁ;g-
TV indusiry, wgite for cotatog 2038, t6 — ”

Cables: Dalycon, London

r UHF and VHF Television 3
"Production - Testing - Alignment
For production or engifieering ¥

Models fog, avery TV Bpecification — Americon,
European, Australian, ftalion. etc: i

Covering UHF, VHF dnd F ronges

Buift-in. markers shaw ofignment polnts for audio and,
videg frequencies

Rugged construction — long, frouble-free life

:
Used internotionofly for televisich receiver producho@_ﬂ

» v y J

Phodel SN-3 (UHF)
Range 340 o 930 mi
Bandwidtly— 0240
AGC'Y Flatness

Model 5¥-7 Serits
(VHF}
¥ and 12 chianinels

Vides and Sudio markers
AGC'd Flstness
LiV!NGSTON LABOR_A?OR‘ES ! o
31 Camden Road i

{London, N.W.I. England | }

G e
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A-MP TOOLING
APPLIES THE

With every development, A-MP evolves matching tools to facilitate its application. A-MP Taper Products are available
in loose piece form for laboratory and prototype assembly, and for the smaller production jobs. A-MP Hand Tools give
precision crimping of these units to wires. For quantity production, A-MP provide automatic machines using the pins or
receptacles in continuous form on reels, and capable of attaching these solderless terminations at the rate of 2000-3000
per hour. In addition to the remarkable rates of output achieved, these machines give the highest degree of uniformity
for the minimum of labour, ensuring very
low cost of the finished terminations. The

new captive insertion tool holds the taper

AUTOMATIC
MACHINE

pin “captive” until the proper pull-test
pressure has been applied. In this manner
the operator is assured that each and every
taper pin is perfectly installed. Let us tell
you more about A-MP Taper Technique

and the tools designed for use with it.

CAPTIVE TOOL

g TAPER TECHNIOUE

TRADE MARK

% Trade Mark of AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD
A-MP Incorporated U.S.A

Head Office: Dept. No. 15. AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.1

Tel: CHAncery 2902 (7 lines) Telex: 23513 Cables: AMPLO LONDON TELEX

SOUTH AFRICA ; DISTRIBUTOR : E. 5. MOWAT & SONS (PTY) LTD. §i-5§7, MILNE STREET, P.O, BOX 437, DURBAN, NATAL, SOUTH

AFRICA. ASSOCIATED COMPANIES IN/ U.54., AUSTRALIA, CANADA, HOLLAND, FRANCE, GERMANY, ITALY, JAPAN AND MEXICO
AP |84
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miniature

soldering iron

For mains or low voltage

6, 12, 24, 28, 50, 110,
200, 220, 240v.

Sharp, strictly con-
trolled heat for fast
and safe soldering of
transistors, printed
circuits.

Easily interchange-
able bits in 6 sizes
slide on and- off stain-
less steel shaft, with
element inside for
highest efficiency.

Bits are of hard-
wearing alloy, heavily
nickel-plated and
split to prevent stick-
ing to shaft.

List prices 25/ (up to
50 v.) 29/6 mains volt.
Ask for leaflet and
list of stockists.

7
Tel: MANsion House 2716

OCTOBER, 1961

FULLY TYPE APPROVED

TO A.LLD.,, A.R.B., & ADMIRALTY

GUU{ THE MOST RELIABLE |
K3000type RELAY

o

“PLUG=IN”
3,000 type RELAY

with TRANSPARENT DUST COVER
and PLUG-IN BASE
as used exclusively in

BERKELEY POWER STATION

NOW SUPPLIED AS FOLLOWS :—
6 CHANGE-OVERS LIGHT DUTY
6 MAKES OR 6 BREAKS HEAVY DUTY
2 CHANGE-OVERS HEAVY DUTY AND
2 CHANGE-OVERS LIGHT DUTY
TRANSISTORISED TO OPERATE AS LOW AS
3 MICRO-AMPS
A.C. OPERATION FOR: 6 V. 12V.50 V. 110 V. AND
250 V. A.C.
DOUBLE WOUND COILS
P.T.F.E. INSULATION

L4
®
®
®
®
$
® OPERATE AND DELAY UP TO 5 SECONDS

A.D.S.RELAYS LTD

89-97, ST.JOHNN STREET, CLERKENWELL,E.C.}
Telephone: CLErkenwell 3393/4/5
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The introduction of the first
Serviscope S31I set a new
standard in small portable
oscilloscopes. Now with the
model S32 replacing the S31,
the Serviscope again reaches far
out beyond all competition.
This successor to the S31
retains all the features of the
earlier model including the
same compact dimensions,
calibrated attenuator and time
base and unique triggering
facilities, but has five immense
improvements :

® PDA tube operating at 3.5 KV

® Maximumsensitivity now [0mV/cm
® Bandwidth increased to 7.5 Mc/s
® Complete suppression of re-trace

@ |10v or 200/250v operation

Accurate Calibrated Input Attenuatos

gives direct reading of A.C. or D.C. input voltages from romV/cm, D.C.—
200 Kcfs, 1oomV/cm to s0V/em D.C.—7.5 Mc/s.

Wide Range Calibrated Time Base

has 18 pre-set sweep speeds from I usec/cm to 4 sec/cm (or slower if necessary).
X Expansion Control

gives over 10 diameters expansion equivalent of a trace length of over 50 cm.
Versatile Triggering Circuit gives two modes of triggering:

I Automatic Synchronisation. For most applications simply switch to Auto.
and the Time Base locks automatically to any frequency between a few cycles and
I Mcls at any input level.

2 Selective Triggering. Enablesthe Time Base to be triggered from any selected
point on the input waveform.

Bullt-in T.V. Sync. Separator

selects Line or Frame pulses from Positive or Negative Video Signals.

|
designed especially for the Serviscope. |
Full 5 cms. X and Y deflection. 1

® New High Gain |
D.C. Coupled Amplifier I
Dual Range |. D.C. — 7.5 Mc/s |
100mV/cm. 2. D.C. — 200 Kc/s I
10mV/cm. The amplifier is I
|

|

|

]

|

|

I

compietely free from drift and
has equal D.C. and A.C. gain.

® New D.C. Coupled Flyback
Blanking System.

* €Serviscope’ is the registered trade mark of Telequipment Limited, 313 Chase Road, Southgate, London, N.14  Fox Lane 1166
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For Radio... For Records. .. For Tape...

an WMC’hassis

An Armstrong chassis is more than just a radiogram
chassis. It is a carefully designed combination of
tuner, control unit and amplifier in one compact and
convenient unit which can be used as the basis of a
complete high fidelity system. A system which can
include tape recording and playback as well as the
normal AM and FM radio and record reproduction.
All Armstrong chassis, including the new Jubilee
MkKk. 2 model illustrated here, are suitable for use with
a complete tape recorder or with a tape deck and its
associated tape pre-amplifier. Where a tape deck is
used we recommend the Armstrong Pabo-3 tape
pre-amplifier.

JUBILEE Mk-z OHASSB (llustrated) £31 . 15-0

8 watts push-pull output. @ Full VHF band (87-108 mc/s)
medium and long waves. @ Inputs for all pick-ups, tape record
and playback. @ Separate tone controls. @ Automatic Frequency
control on VHF. @ Ferrite aerial and magic eye tuning.

See our advertisement on page 163 for details of our
Stereo chassis.

Post this coupon or write for descriptive literature or call at
our Holloway Showroom for full demonstration and profes-
sional advice on your installation.  Open 9-5 including

el AF208 CHASSIS £23.15.0
NAME ...t W.0.C. 5 watts output with 20 db negative feedback. @ Full VHF and

medium bands. @ Two inputs for pick-ups. @ Tape recording
ADDRESS . .o oo oo output and playback input. @ Separate bass and treble tone

controls. @ Dimensions (as for Jubilee Mk. 2) 12in. x 8in. x 7in.
high.

ARMSTRONG WIRELESS & TELEVISION CO. LTD., Warlters Road, London N7. Tel: North 3213

For HIGH SENSITIVITY!
HIGHEST FIDELITY!

% MAXIMUM RELIABILITY!

4 REASONABLE COST! Aiso Available
Vi, Ml M A0 )i The L45. Compact High

MODEL L10 HIGH FIDELITY 10 WATT Quality d-5 watt amplifier

AMPLIFIER

Size approx. 7-5-5%in. high. Sensitivity

WITH SEPARATE PRE-AMPLIFIER

Supplied complete Retail
only (i.e. Main Price
Amplifier and Pre-amp.) GNS.

Size of main amplifier 9in. x 7in. x Sin.,
Pre-amp |lin. x 43in. x 23in. Front
Plate 12in. x 34in. Stoved Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 10lb. Pre-amp. 3Ib. For 50/60
c.p.s. A.C. mains 200-230-250 v. or to
order for export.

The Following Outstanding Test Figures
include Pre-amplifier.

Sensitivity (for 10 watts)

L.P. 25 m.v.

78 r.p.m. 20 m.v.

Radio, 35 m.v.

Microphone, 2.5 m.v.

Input Impedance

All inputs 500k. Plus 10pfd.

Frequency Response

+2 d.b, 30-25,000 c.p.s.

Power Consumption

90 watts.

Maximum Power Output

Aln excess of 12 watts.

Negative Feedback

Total 32 d.b.

HARMONIC
DISTORTION
(Inc. Pre-amplifier)

0.09% measured at 10 watts.
Damping Factor 35

Bass Control

+9d.b. to =9 d.b.

at 50 c.p.s.

Treble Control

+9d.b. to ~9 d.b.

at 12,000 c.p.s.

Hum Level

-70d.b.

Filter

—7 d.b. at 9 Kc/s.

~10d.b. at —5 Kcfs.

TRADE AND EXPORT ENQUIRIES TO:

MULLARD YALVES:
EF86 (1); ECC83 (2); EL84 (2);
EZ8I (I).

OUTPUT MATCHINGS
For 3 ohm and |5 ohm L/Speak-
ers from high-grade sectionally
wound output transformer.

RESERVE POWER SUP-
PLY (for Radio Tuner) 300 v.
30 m.a. smoothed and 6.3 v
1.5 a. at 4-pin socket.

is 28 millivolts so that the input socket
can be used for either microphone or
gram., tape, radio tuner, etc. B.V.A.
valves used are: ECCB83, EL84, EZ80.
Controls are: Vol.,Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output matching for 3

ohm loudspeaker. Retail price £5/19/6. Y

THE LT54 TAPE DECK AMPLI-

\ FIER. A complete unit (power pack

and oscillator incorporated) ready for

) connection to A.C. mains, 3 ohm loud-

5 speaker and practically any make of
L deck. Negative feedback equalization
adjustment by multi-position switch

!

ELECTRON WORKS,
ARMLEY, LEEDS.

) for 1%, 33 and 74 per sec.

Retail price
12 gns.

DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier, Retail 12 gns.
CONCORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolled inputs. Retail 16 gns.

L50 50 WATT AMPLIFIER. Size
approx. F4x10x8in. Sensitivity 25 m.v. §
Qutputs for 3 and |5 ohm speakers.
Retail price 22 gns.

L5/5 STEREOPHONIC AMPLI-
FIER. Sensitivity 10 m.v. Output 5
watts on each channel. Retail 12 gns.

Tel.: Leeds 63.0126

(3 lines)

LINEAR PRODUCTS LTD.
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2 , , d.c. supply at 4amps

How to obtain high current
constant voltage D.C. supplies?

e "',:}‘:';‘;';‘,’-‘;‘:‘;':';‘T‘:".‘""-“ i

You could use cumbersome batteries,
with their need for constant attention, but
it is far simpler and certainly more reliable
to use one of the new ‘Advance’ Constant Voltage
D.C. Supply Units. Eight standard models are
now available as listed, but if you have require-
ments outside this range our Technical Repre-
sentatives and Engineering Department are at your
service to help you.

TIRTIH TR

AW

LTI

NETT PRICES
TYPE OUTPUT RATINGS o S
DC.1 6 volts 1.25 amp £20
DC.2 6 volts 4.00 amps £25 .
DC.3 12 volts 1.25 amps £20 These new D.C. Supply Units . ..
DC.4 12 volts 4.00 amps £27 @ Provide HIGH CURRENT OUTPUT AT LOW
DC5 24 volts 1.00 amps £20 COST
oD SREa TRy = @ Are SMALL IN SIZE AND WEIGHT FOR VA
DCS8 | 48 volts 4.00 amps £35 OUTPUT

@ Have HIGH ENERGY RESERVOIR, thus are
suitable for pulse, intermittent or variable loads

@ Operate with HIGH EFFICIENCY

CONSTANT VOLTAGE
D.C. POWER SUPPLIES

AM COMPONENTS LIMITED

bl MAINS STABILIZATION DIVISION ]

IT/GD77 Full technical details available in Leaflet D59 ROEBUCK ROAD  HAINAULT » ILFORD * ESSEX * TELEPHONE : HAINAULT 4444
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| REGISTERED [ OUR RANGE OF PRO-

THE WORD MAXIRQ '° ThE REGISTERED | sieniwendyriy
L_// Recp. REQUEST THE AMOUNT

OF 15 4d FOR OUR GENER-

OF DENCO (CLACTON) LIMITED AL CATALOGUE AND 10
IT IS ALSO A GUARANTEE OF | POUNDAGE CHARGE WE
WORKMANSHIP AND TECHNICAL PERFORMANCE | faws = ™

MODULATED TEST OSCILLATOR MTO.I

Y Providesa modulated signal suitable for I.F. alignment, also trimming and
tracking R.F. circuits.

Y Frequency is continuously variable from 170-475 kefs and 550-1,600 kc/s.
Y Suitable for the alignment of transistor receivers.

Y Operates from a single 9-volt grid-bias battery (not supplied) which is
housed within the unit.

% The case is manufactured from steel and is finished in silver hammer.
The front panel is gloss black bearing white lettering. Dimensions are
5 1/i6in. x 4 1/i6in. x 3in.

% Supplied with full operating instructions.

PRICE £3/17/6

PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (CLACTON) LTD.

(DEPT. W.W.)
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

STOP PRESS:
MULLARD “TWIN THREE-THREE’' STEREO AMPLIFIER. Punched Aluminium Chassis and Hammered Gold printed front Panel—25/9d.

ELECTROMAGNETIC

COMBINED COMPRESSOR
AND VACUUM PUMP

The *‘ Reciprotor” is an
extremely robust twin-
piston pump specially de-
signed for combined vacuum/
pressure duties and is opera-
ted by a system of permanent
magnets. Completely en-
closed and mounted on af®
special rubber base it is
virtually noiseless and vibra-
tionless. As it requires no
lubricants it delivers abso-
lutely oil-free air.

Pressure |
MODEL lbjing |
406G 7.8 | 1.62
606G ~ | 10.7 22 1,77

Price £25.0s. 0d.
Sole United Kingdom and Commonwealth Agents:

EDWARDS HIGH VACUUM LTD il bbbl IIPYTPPe ENGL AND
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L il toadot nansyfactotond 1 e SRedl Fruridliy e 1970

REPRODUCERS AND AMPLIFIERS LTD.

WOLVERHAMPTON- ENGLAND

TELEPHONE.: 22241[2{3f4. CABLES ; AUD:O
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For M measurements

in 5 durectly calibrated ranges

hotll 2

Incorporating built-in Crystal Controlled
Source and Detector, the Hatfield LE300A
R. F. Bridge also measures any three terminal
network.

Price £158
. - " °
The wide range of h,gh qua”ty @ Stabilised P.c. Power Unit Now ava,lable LA 4
Hatfield Instruments includes: :Rzg:ﬁgﬂlﬁgsppnes to extend the versatility of the
Write for fully illustrated colour brochures. @ R.F. Variable Attenuators HATFIELD BRIDGE—a full range of

@ Coaxial Switches
@ Valve Milli-voltmeter

@ Balanced Crystal Modulator ADAPTORS for
Clig ' é l TRANSISTOR MEASUREMENTS
Ask for Specification Sheets for

these and other special purpose
INSTRUMENTS LTD. ‘] ‘ ‘ ‘ 4/.

units. These latter include a
First with Wide Band R.F. Transformers.

newly developed Ultra Low Im-
pedance Type.

Dept. W.W,, BURRINGTON WAY, PLYMOUTH, DEVON

Telephone: Plymouth 72773. Telegrams: Sigjen Plymouth.

TRANSFORMERS
TRANSDUCTORS
COILS & TOROIDS
MICROPHONES
LOUDSPEAKERS
EARPHONES

POTENTIOMETERS
VOLUME CONTROLS
CONNECTORS
RELAYS, SWITCHES
ACOUSTICS

PLUGS & SOCKETS

AT THE HEART OF
MINIATURIZATION

COMPONENTS DIVISION — TRANSFORMER DIVISION (DEPT.5),

FORTIPHONE LIMITED - 1{124-126 DENMARK HILL, LONDON S.E.5. Telephone BRIxton 8977
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theme
and yariations

The theme has always been top quality speakers, but
the variations in size, shape and fitness-for-purpose
have provided us with unrivalled experience in
satisfying manufacturers’ requirements, however
unusual they may be.

It is the know-how, quality and service to manu-
facturers that have made the name Rola Celestion
pre-eminent in this specialised field of sound re-
production at the point where the final product, be
it radio, TV, record player or tape recorder; is
judged by the listening public.

MODEL 858
87 x 5” Elliptical

o iy

g

D
B
, MODEL s8
! 8" Circular
,\ (
A/

\ 5
b %

ey, 4

MODEL F3
3” Inverted

Manufactured in a wide range

of sizes from 2in. to 12in.

diameter, with a variety of

“ellipticals” and *‘slots™

in between, CELES-

TION set the standard Mgl?:itUI:V:2

by which all others
are judged.

CELESTION

LOUDSPEAKERS FOR ALL PURPOSES

FULL DETAILS AVAILABLE FROM

FERRY WORKS - THAMES DITTON - SURREY

ROla eeleSfoion L{Jlo Telephone: EMBerbrook 3402/6
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Arcolectric supe swirches

Cat. No. T.225 Alternative fixing methols

Current carrying parts silver plated.
Rating 1-amp., 250 volt AC, -25-amp. DC.
Resists 2,500 volt AC flash test.
Self-cleaning contacts.

Positive snap feel.

A new range of switches designed
to provide convenient low cost

switching for radios and instruments.

Single and double pole change-over.

Write for samples tor design purposes

quoting Cat. No. T.225.

ARCOLECTRIC

CENTRAL AVENUE, WEST MOLESEY, SURREY. SWITCHES: - LTD
Tel: MOLESEY 3232

... theworldis

your oyster e B gty
withan  EDDYSTONE
RECEIVER

With an Eddystone Receiver the world’s radio is at your finger-
tips. Webb’s stock the complete range, including the “840C”, a
new set with everything that makes a great Communications

Receiver. It replaces that established favourite, the “840A”.

Eddystone ¢840C"’
A.C. or D.C. Mains £58

Eddystone
ll680xll

A.C. Mains

WEBB’S RADIO s

e e |4 Soh o Street, Oxford Street, London,W.| = w w— e——c——
Phone: GERrard 2089

London’s Main Eddystone Agents:
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" choose Cinch

for extra securily

CARR FASTENER 60. LTD. Ever Ready use Cinch Plug and Socket Terminals

Sta leford, Nottlngham Tel: and Snap Connectors on their Transistor Radio
Sandmcre 9661  Telex 37637 batteries . . . because the special Cinch designs
LONDON 195-197 Gt. Portland emsure trouble-free polarised connections, which are
St.,, W.1 Tel; Museum 9361-5 precision made for a lifetime of sturdy, secure service.
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S.6.Brows

.. . for faultless
performance
in any sphere!

FIST MICROPHONE

Moulded in Nylon, this attractively design-
ed unit is weather-proof and almost in-
destructible under the most adverse con-
ditions. It has a positive action Double
Pole changeover switch, and is available
with either Carbon or Electro-magnetic
Transmitter. When fitted with the H/M
Inset it also operates as a receiver. For use
on Mobile Radio, Walkie-Talkie, Police
Motor Cycle Wireless, etc.

UNIVERSAL

HANDSET . .
Moulded in Cycolac—one of the toughest | Write for full details to:-
glasticfunmater{ahs ever produced, this
cautifully styled, robust and lightweight v
instrll(.lxrlnent ’i‘s de’signed to accommodate ro n B
any known Transmitter or Receiver Inset. LA K e SIDDELEY
Built-in Double Pole change-over switch S, =
is also available. Standard Insets: Moving LTD. GROUF
Coil, Electro-Magnetic, Single Carbon
and Double Button Carbon. For use on
Radio Stations, Mobile Radio, Walkie-

The ¢ Super K ” Headphones are the newest
product of S. G. Brown Ltd., and are de-
signed especially for High Fidelity Stereo
requirements. - They are attractive in
appearance, extremely comfortable to wear
and incorporate plastic head band and
earpieces.

Shakespeare Street 2 Watford 0 Herts.
Talkie, Police Car-Radio, etc. Telephone: Watford 27241

E SEND THE BEST OF BRITAINS HI-FI EVERYWHE

Tel: TEM 7687 & COV 1703 QOabels: MODCHAREX, LONDON

I PLEASE NOTE Prices quoted subject | AKG. CI2, Condenser... £185 0 0 $535; RogersJuniorStereo ... £28 10 © $82 l
ﬂ to alteration in accrordam:e to those | AKG, D.19. Dynamic ... £19 10 0 $56 | ARMSTRONG TUNERS AND
advertised by manufacturers at time AMPLIFIERS
(7 2] . of receipt of order. :EA;EIE\?(:K ‘S“YJS-’I"-EEIQSDING MAKERS Quad FM Tuner . £28 17 6 $60 I
smi ] @ RECORDERS Quad Electrostatic ... €52 0 0 $l49 | Chapman AM/FM £29 8 0 $60 |
E Yortexion W.V.A. ... £93 13 0 $268 | Wharfedale W.ISRS ... £17 10 0 $50 | Enquiries fo.r al s by firms men-
. Yortexion W.V.B. ... £110 3 0 $305 | Wharfedale Super 12 RS £17 10 0 $50 | tionedin this advertisement invited. l
By pommacsiinnn o s wreit WS L gl 8 B o chonee unirs | i
rennel 2 V] e gns. harfedale Coaxial
= Brennell 3 Star Stereo... 89 gns. $267 Wh::fgd:lz Goﬁen 10 £8 14 11 $20 | BINSON STANDARD ECHOREC pre-
Ela I Brenell M .. B88gns. $264 | Tannoy b2in. Monitor ... £30 15 0 amplifier unit enables echoes to be I .
l (é°55°" :28;:?‘3 3 g; gns. g:;; Tannoy |5in. Monitor ... £37 10 0 I imposed on signals be)twe:n m;cffo- .
ossor g/ Sich £350 WB. 1016 ............ $16 || phone (or other source) and amplifier |
= -] Ferrograph 4AN ......... 8l gns. $243 | Goodmans AL.120 $84 l or recorder, 3 channels avaiiable, and
B3 . Ferrograph 4AH ......... 86 gns. $258 | Goodmans AL.100 $67 || timing of echoes is controliable, .
Ferrograph 808 Stereo 105 gns. $315 | Goodmans Triaxiom ... £25 0 0  $72 || Details on request. 140 gns.  $420
j== imi
. Grundig TKI ........... 26 gns. $68 | Goodmans 300  ......... £ 9  $32 || Binson ‘‘ Baby Echorec,” similar to .
= Grundig TK55 Stereo ... 92 gns. $276 | Goodmans 400 ... 0 $41 |} above, but for single-channel working. |
=] l grunj{z I_%g with Mic. ;: gns. §I§§ Kelly Ribbon Mk. Il 0 $30 | 100 gns. $300 | .
rundi gns. ~
w ] Grundig TK30 11117 8 gns.  $I95 | @ MOTORS AND PICK-UPS CHUNTAONAL AND TRADE DS- |
. Philips 4 Track EL 3542 59 gns. ;l;z | Declca Stereo P.U. com- o i |__ . .
Philips 4 Track Stereo 92 gns. 2’ PlEEE] o et ATy ey g
] Philips 4 Track ............ 34gns.  $102 | Lenco GL6O Trans. Unit £27 12 6  $60 | @ LARGE =~ AND  UP-TO-DATE
. Reflectograph *“A’’ § Tr. 105 gns. $315 | Garrard 301 ............... £22 7 3 $49 STOCKS. l
m Reflectograph “*B** 4 Tr. 115 gns. $345 | Garrard 4HF/Stereo P.U, £19 4 8 $45 | @ FULL OFFICIAL RATES OF EX-
grap £
. Stuzzi Magnette .. 59 gns. $177 | Connoisseur Motor *B'" £27 16 | $59 CHANGE FOR PAYMENT IN .
Stuzzi Tri-corder .. .. 63 gns, $189 | Connoisseur, 2sp. Motor £16 13 1 $36 ANY CURRENCY.
B l @ DECKS Goldring 700 .......... £2 14 9 $21| @ MANYITEMSFORIl0VOLTSAC. [
= l wearite :é mono  ...... 2:4!? :g g ::?; ® AMPLIFIERS & TUNERSo 7 s73 @ TRANSISTOR RADIOS. .
earite 4B ........ S Quad 22-Control Unit... £25 @ ACCESSORIES
z Brenell Mk. V. _........ 28 gns. $84 | Quad Il Amplifier ......... £22 10 0 $65 y
Brenell Stereo Deck . £33 16 0  $I01 | Loak Steree 20 Amp. .. €30 9 0 g7 | ® PROMPTREPLIESTOENQUIRIES [}
Microphones by Lustraphone, Reslo, | Leak Point One Pre- Carriage char.ged at cost, l
Acos, Simon, etc. Amp. . ... f21 0 O $60 Export prices in U.S. dollars
120 SHAFTESBURY ARVENUE ‘o5 -
(RETAIL W
] ) (3 mins. from Piccadilly Circus and opposite .
’ lrﬂ. Columbia Cinema) ‘.-J
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HEAR AXIOM LEADERSHIP
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AXIOM 300

oy

The AXIOM 300 is the most famous 12" Full Range High
Fidelity Loudspeaker in the World. Its predecessor, the
Axiom 150 Mk II, achieved similar fame in its day. Before
that, the Axiom ]50. Before that, the Axiom 12...

In every case reputation has been built on merit, maintained
by consistent production, and enhanced by continuous
development. Perhaps the most sincere compliments ever
paid to this long line of famous loudspeakers lie in the
attempted imitations. There is only one AXIOM series of
High Fidelity loudspeakers —with a magnificent tradition
.and a very long lead in performance and honest value. «

Check the features of the
Axiom 300 specification
against those of any
similar loudspeaker. For
final proof — hear the
Axiom leadership.

SPECIFICATION
Frequency Range :—30c¢/s to 16,000°¢/s. See response curve.
Fundamental Resonance :~ 35 cfs. Power Handling Capacity :-
15 Watts. Voice Coil :—Aluminium, 15 ohms at 400 cfs. 13"
dia, Magnet System:— Closed field low leakage. Flux density
14,000 Gauss. Total flux, 158,000 Maxwells. Construction :~
Entire loudspeaker built into unique Rigidform die-cast
chassis. Bass diaphragm vacuum formed controlled edge
with plastic ‘termination. Concentrically mounted high
frequency radiator, terminated, with automatic mechanical
crossover. Dustproof high stability corrugated centering
device. Finished in grey hammered enamel. Terminal type
connectors.

s High efficiency slug
type closed field mag-
net system employing
Alcomax IIT magnet.
Precision turned
frontplate and pole
with heavy protective

CONTROLLED low plating,
SMOOTH low freg- STRENGTH of con- distortion output up to
uency and mid-range struction is based on a 16,000 ¢/s fromspecially CLEAN bassand exten-
output from vacuum robustcastchassis which terminated high freg- ded H.F. performance
formed controlled edge ensures permanent uency radiator, with from long- throw
diaphragm with plastic alignment of the moving automatic mechanical precision wound alum-
termination. parts, CTrossover. inium voice coil.

GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middx.

Tel : WEMbley 1200 (8 lines) Grams : Goodaxiom, Wembley, England.
Distributors in most countries including :— South Africa: Technical Ind. Services P.O. Box 2652, Cape Town.

Sweden: A. B. Gbsta Bickstrém, Ehrensvardsgatan 1-3, Stockholm.
PLEASE SEND HIGH FIDELITY MANUAL

Name......c..

Address

In every sense the greatest range — in every country the greatest name

GS3WW

———-——_—‘—‘——_‘—————————_——_——-“-F_‘—-___—-
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“SIMPLEX"” SOUND HEADS

STANDARD } TRACK MONAURAL

R/P ERASE
Gap .0002. .55 Inductance at | Ke. 7.5 MV. Output Dual ﬁap. 20/25 v. at 55 Ke. Inductance .8 Mh
at | Ke. Fully Modulated Tape. at 60 Kc. —70db. at | Kc. with | VA,

TWO NEW HEADS FOR TRANSISTOR
OPERATED EQUIPMENT

TYPE: HI-LO RECORD PLAY [-TRACK

This is a dual wound Head having two separate coils, one being used for recording with an impedance of .| Henry,
the second coil being used in series with the first for play-back with a combined impedance of 2.0 Henries.

The advantages of this arrangement are two-fold, namely low bias and recording voltage requirements plus extremely
high play-back output.

Standard ‘‘ Simplex’* mounting and physical dimensions.

TYPE: T.G. {-TRACK ERASE HEAD

Triple gap Erase Head working on a completely original principle designed for extremely efficient operation from a
low voltage D.C. source, i.e., dry battery 4-6 v.

This Head is dual wound, incorporating two coils; secondary winding giving 90 v. output to supply A.C. record bias
and supply for neon indicator. Used in conjunction with a simple oscillator (OC81) will provide A.C. erasure from
a D.C. source. Consumption being .2vA at 50Kc. untuned or .I5vA tuned.

Standard *‘ Simplex’’ mounting and physical dimensions.

Patent applied for.
STANDARD 1 TRACK FOUR TRACK

Stereo or Monaural operation.

R/P ERASE
Gap .000125," .55 Inductance at | Kc. 3 MV Output Single Gap. Impedance 300 ohms at 50 Ke. —70db
at | Ke. 0to+ 6dbatl0Kec Fully modulated Tape. with .6/1.0 VA,

Full specification, technical data and samples to the trade on request,

HOME and EXPORT ENQUIRIES INVITED.

TAPE HEADS LTD

(Formerly Bradmatic Productions Ltd.)

BARR STREET, BIRMINGHAM, 19 Telephone: NORthern 8091

102 Watts — 25 kVA

DRAKE TRANSFORMERS

Mains Transformers
Chokes
Audio Output Transformers
Audio Input Transformers
Saturable Reactors
Colls

Current Transformers

Transistor Transformers
Inverter Transfor mers

Screened Microphone Transformers

DRAKE TRANSFORMERS LTD., BILLERICAY, ESSEX
Billericay 1155
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meters made to measure

This multi-range meter, using
Sangamo Weston S.157; is one of
several similar instruments pro-
duced by Anders for Ultra
‘Electronics Limited within 14-
days. The meters are used in
Ground Test Equipment supplied
t0-B.0.A4.C. (shown below) for-
testing the Ultra Engine Throttle
Control fitted in Bristol Britannia
Atireraft. A typical example of
the quick service Anders are
giving to many famous firms,
Anders are indebted to Ultra
Electronics Limited and B.0.A.C.
Jor permission to illustrate this
equipment,

$18%; A7 B [ RO &M §ZFi4

special
multi-range
meter
produced for
Ultra in 14 days

The Anders Instrument Centre is in a unique position to meet the most urgent, and the most unusual,

meter requirements from production, development and research. Most standard meters are available
immediately from stock. Non-standard. meters are calibrated, tested, and normally ready within 10-14
days. All shapes; sizes from 13" to the largest switchboard meters. All well-known makes and all types
including moving coil, moving iron, thermocouples, electrostatic, dynamometers and full range of
meter accessories. Anders would like to demonstrate the kind of service they can give you and look

forward to your enquiries, by letter or by telephone.

“!D]' ) ’ Smg ELECTRONICS LIMITED
103 Hampstead Road, London NW1. Tel: EUSton 1639

Contractors to GPO.and Government Depariments.
Ministry of Aviation approved.

METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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I— WEYRAD P.50 TRANSISTOR COILS
AND L.F. TRANSFORMERS

FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
PSO/IAC M.W. OSCILLATOR COILS. For
176pF TUNING CONDENSER............... PRICE 574d.

P50/2CC Ist and 2nd I.F. TRANSFORMER.
470 Kcfs. OPERATION. “ Q" = I50...... PRICE 577d.
(2 REQUIRED)

{ P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s.
OPERATION.  “ Q"7 = 170...cccccccuvenne PRICE 6’0d.
oI ‘ \ RA2WL W. and M.W. ROD AERIAL 6in.
'5 long. flying-lead connections. For 208pF
! TUNING CONDENSER.......c0eovveennnnns PRICE  12/6d.

LFTD2 DRIVER TRANSFORMER. Split Sec-
ondary Type, semi-shrouded. With 6 con-

NECLING TAZS weueviiviiiiiiiiiiieiiiiiieiiaianans PRICE 9/6d.
PCAIl PRINTED CIRCUIT PANEL, 2% x 8Lin. ready drilled with component positions and references
PRINTEd ON FeAr.. it o swts it il o o IUUUINES NN NY, . SSOON SONSr .. . . . R e - PRICE 9/6d.
BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSIS-
TOR LONG AND MEDIUM WAVE SUPERHET ......ccouviiiiiiitiiiiiniiiiiiiniiin e PRICE 2’0d.

ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET

“THE CRAFTSMAN"’
A new Styled 2-speed motor, finished in black and silver.
Full 12 in. heavy aluminium turntable. 2 speeds 33} and
45 r.p.m. Synchronous motor dynamically balanced;
precision ground and lapped shafts; nylon adjustable
bearings; neon on/off indicator. Price £19/2/5 inc. tax.

Stereo Pickup Mark III.
Designed to accept both
monaural and stereo heads.

Adjustable for heights of various turntables.
Pickup head specification identical with the
Type CS1. Arm only £4.1.11 inc. tax.
Stereo head £8.3.11 inc. tax.

Mark II Diamond head £8.17.7 inc. tax.
Mark II Sapphire head £4.15.7 inc. tax.

AR SUGDEN & CO(ENGINEERS) LTD.

MARKET STREET, BRIGHOUSE

PLEASE WRITE FOR LEAFLETS.

% ALL PRICES INCLUDE 10%
P.T. SURCHARGE.

Also available:
3-speed transcription Motor
Stereo—Amplifier and Pre-amplifier
Speaker Enclosures
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Electrical equivalents

FOR THE

plus
these

EXTRA
advantages
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These STC valves are loctal-based, indirectly-heated, beam-
power amplifiers electrically similar to the U.S.A. type 807
but with extra advantages. Little more than half the size of
the 807 the electrode assemblies are more compact . .

stronger and more rigid . . . and the glass bulbs less vulner-
va.ble. Shorter grid and anode leads, and glass base with
miniature-type pins reduce inter-electrode capacitance and
improve performance at the higher frequencies. Thus, both
mechanically and electrically, they offer a high standard of
reliability, which, together with their small size, makes

_them particularly suitable for use in mobile equipment.

Where the overall seated height

5B/254M 5B/255M 5B/257M 5B/258M must be kept as low as possidle, the

The range of double-ended single-ended single-ended double-ended single-endgd type 5B/22‘)55M may be
Sfour valves - used, but under conditions of high
offers a choice 63V 6-3Y 12v 1sv altitude or anode modulation the
of heater double-ended type 5B|254M is to
5 be preferred because of insulation
voltage: 09A 0-9A 0-47A 0:3A considerations at the valve base.

A flying lead version is available

VALVE DIVISION:

Srondard Telephones and Cables Limired

under the code 5B|254G.

FOOTSCRAY - SIDCUP KENT
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MAJOR
TYPE ‘BPO 3000’

The best known and most
useful relay avallable.
Spring sets allow from
one make or break to
12 changeovers. For
minute or heavy switch-
ing. Sensitivity down to
20 milliwatts.  Adjust-
able for critical timing,
fast or slow operation.
Complete with Standard
or Tropical finish in
cover. Special adapta-
tions can be supplied.

g

HILIMS AR N

FREE on request.

SALES MANAGER

PO 3000 and 600 Type
TO SPECIFICATION

Manufactured as required for customers’ own applications in:

AUTOMATION, COMPUTERS, BATCH COUNTING and
PHOTO-ELECTRICS, AUTO-TIMING and AUTOMATIC
SIGNALS, TELEPHONE and INTERCOM SYSTEMS,
MOTOR and MACHINERY CONTROL, CURRENT and
YOLTAGE REGULATION, etc.

A unique Calculator providing full Relay Specifications is available

Extremely advantageous quotations can be
offered for quantity orders.

WIRELESS WORLD

PLUG-IN 3000 TYPE (transparent
cover) WITH TRANSISTORISED
AMPLIFIER

Incorporating the world’s best known
relay, versatile and reliable for a host
of applications. Supplied for opera-
tion on AC or DC; Switching or
Signal Current 5 to 500 micro-amps;
Transfer Switching Current up to
10 amps. or 500 v.

Contacts: up to 18 light duty or
12 heavy duty.

Complete with transparent cover.
Clip retains relay positively in
any position,

Sockets and fittings are available from
stock for immediate assembly of units.
Send for leaflet. Listing selected
types and indicating a few of their
uses.

IRONGATE WHARF RD., PRAED ST., LONDON, W.2
Telephone PADdington 223} (6 lines)

CONTRACTORS TO HOME & OVERSEAS GOVERNMENTS
AND H.M. CROWN AGENTS.

OCTOBER, 1961

THE
SYMBOL OF A
MILLION
MOULDINGS

Fibreform mouldings are pre-eminent among fibre mouldings
and no indifferent moulding must be passed off as a Fibre
Form product.

For this reason the Company has adopted the d}: hallmark
for the convenience that it will afford both the Company and
its customers.

Fibreform mouldings may well improve your product and
effect worthwhile economies. Please explore the possibilities
with our technical representative.

Over 1 million large mouldings
produced last year.

Over 250 complex shapes—from
components to cabinets.

Complex shapes and large areas no problem.
Colouredand decorativefinishes no problem.

High impactresistance—excellent
strength/weight ratio.

The cheapest moulding for mass production

FIBREFORM

FIBROUS PLASTICS MOULDINGS

@FIBRE FORM LIMITED

Garratt Mills Trewint Street Earlsfleld London SW18
Telephone : Wimbledon 2386-7

MIDLAND WORKS

Lower Gornal Near Dudley Worcestershire
Telephone: Sedgley 2766-7
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The demand for coils for audio and carrier frequency
circuits has required the development of cores
having high stability with time, temperature and
magnetisation. To meet these stringent
requirements STC have produced cores having the
highest permeability and lowest core losses possible.
These requirements have been proved to be most
satisfactorily met by employing a core structure
made from compressed insulated powdered material.
By this means the requisite air gaps are introduced
in an evenly distributed fashion, and the magnetic
material is sub-divided so as to reduce eddy current
losses.

Write for Technical Data Sheets to!—

60/7TMM

WIRELESS WORLD

MAGNETIC MATERIALS SALES DEPT:

71

STC

PERMALLOY
POWDER
CORES

have:

Highest Permeability:—145
Highest dielectric strength

for core finish: 3000V. A.C.

High stability of inductance
with Time, Temperature and
Wax impregnation

High Q' factor§ for frequencies
up to 200 Kc's

Low core losses

Low temperature co-efficient

of inductance
Negligible external field

Srandard Telephores and Cables Limired

EDINBURGH WAY - HARLOW ESSEX
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TURN YOUR LIVING ROOM into a CONCERT HALL!

The

ADD-ON

REVERBERATION
UNIT

makes music as

LARGE AS LIFE

Added on to your radio, record

player or tape recorder, the Bird

You must have this

NEW DIMENSION

to your music

Reverberation Unit gives concert
hall acoustic dimensions to your
room. It brings a startling new
reality to monaural or stereo
reproduction.

19 Gns. egs 30- exta ASK YOUR DEALER FOR A DEMONSTRATION

Manufactured by SYDNEY S. BIRD & SONS LTD., Poole, Dorset

HETERODYNE FREQUENCY
METERS

BRITISH MANUFACTURED

Designed and built to rigid services quciﬁcations.

TYPE T75.

Frequency Range: 85 to 1,000 megacycles.

TYPE T74,

Frequency Range: 20 to 250 megacycles.

Frequency calibration accuracy: .002% at 25° C. (or .019% be-
tween —20° C, to +70° C.)

Crystal- conlrolled, portable heterodyne-type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F
transmitters receivers and signal-generators.

Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.

Reconditioned and ~ calibration-checked B.C.221 Frequency Meters
range 125 Kc/s to 20 Mc/s still available.

Provisional specifications on a new wide-range, very high
accuracy Frequency Meter and also an instrument covering the
range 100 K 75 to 1,000 Mc/s (higher under favourable condi-
tions) available to request.

. [ iy L
INSTRUMENT
Complete Specification on application to:—

| soke Manifacrrrs TELEMECHANICS LTD

Makers of High Voltage Test | (Instrument Division Dept. W.W.8)

Sets and other Electronic Equip- | TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND

ment for H.M. Government. | Telephone: Totton, Southampton 3666 Cal::les': a3 T‘eleset,.” Totton, Southampton
Agents: Some overseas territories still available.
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TRIPLE CRYSTAL UNITS
for
Frequency Control of F.M. Tuners

The STC quartz crystal assembly Type 4434 comprises a trio of
quartz elements mounted in a single B7G based glass envelope.
The three elements each work on their 5th overtone at 107 Mc/s
below the radiated frequencies of the three F.M. transmissions in
each area of the United Kingdom. Improved manufacturing
techniques and quantity production of crystal units designed
specifically for F.M. application enables STC to offer the units at
less than a quarter of the normal cost.

F.M. radio is by nature a“local station” service and variable tuning
is unnecessary. Switched tuning, instead of variable tuning by
dials, is a saving and an attraction to the user.

Hermetically sealed B7G STC 4434

STC TRIPLE CRYSTAL FREQUENCIES Mc/s
STC CRYSTAL BBC TRANSMITTERS

LIGHT THIRD HOME
4434/A Wrotham 78:4 806 82:8
4434/B Peterborough 79°4 816 83-8
4434/C Rosemarkie 789 811 83.3
4434/D N.H. Tor 77:4 79°6 81-8
4434/E Sutton Coldfield 77.6 79-8 820
4434/F Pontop Pike 778 80-0 822
4434/G Meldrum 78-0 802 824
4434/G Blaen Plwyf 78-0 802 824
4434/H Holme Moss 78:6 80-8 83.0
4434/F Rowridge 77-8 800 822
4434/B Divis 79°4 816 838
4434/] Douglas 777 899 821
4434/K Kirk O’Shots 792 814 836
4434/C Llanddona 789 811 83-3
4434/L Llangollen 782 804 82-6

The List Price of all the above items is £3.15.0d each.
For circuit diagrams and further information ask for leaflet MQ/104.

/@ e | Srandord Telephones and Cobles Limired

QUARTZ CRYSTAL DIVISION: HARLOW . ESSEX
61/8MQ
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GOIL BOBBINS

MERS

mmpoummss

IN NYLON

SAVE UP 70 //.4[/' Your 6‘0673‘

CUT WINDING AND HANDLING COSTS

PRECISION ACCURACY - UNIFORM QUALITY

GREATER DIELECTRIC STRENGTH

ONE-PIECE CONSTRUCTION (cannot come apart)

GREATER RIGIDITY

Bobbins to suit square stacks of standard lamina-

tions available from stock. Initial range sizes MEA
Write for fully 21 (RCL 421), 187 (RCL 450), 262 (RCL 531), ¢
explanatory 39 (RCL 439), 158 (RCL 458), 218 and L & H E ;

literature 552. Others subject to general demand. njoy all these advantages by using GG

MiniMouldings for Bearings, Washers,
GEORGE GOODMAN LTD  {ouectgs Gears, lnsulators, Rivels,
ROBIN HOOD LANE - BIRMINGHAM 28 Telephone: SHIRLEY 4491

BUILD THIS HIGH GRADE
SIX TRANSISTOR RADIO!!
USING OUR MATCHED COMPONENTS

% PRINTED CIRCUIT, READY DRILLED
% MW/LW FERRITE AERIAL
% OSC/I.F, TRANSFORMERS
Y DRIVER & OQUTPUT TRANSFORMERS
— 500 mW OUTPUT! —

BASIC COMPONENTS AND PRINTED 4 Post A PROFESSIONAL FINISH FOR YOUR SET!
CIRUIT, AS SHOWN BELOW 5 5 = 2/- Set of high-lustre clear plastic knobs, push-on type, suitable for any
WITH FULL PARTS LIST OF COMPLETE RECEIVER AND DETAILED transistor or valve radio set. Attractive red centre discs
ASSEMBLY INSTRUCTIONS. LIST
= .| 47/48 A. Three knobs, as illustrated, for direct drive tuning
CODBENS ERNIINL .. sosieossisisos ielne SEUML o oo oxmaic oo oo mole so ol 7/6
46/48 B. Three knobs, as illustrated, with extra hair line
cursordial for M. ......ciiiiii e
49 C. Metal tuning dial. Dia.: 2Lin, printed M.W., and L.W.
Station names, and wavelengths red and black on
lustre gilt background. 2 hole fixing .................. 2/6
Knob sets A and B available with gold lustre centresat |/- extra per set.

SUNDRY MINIATURE COMPONENTS
51. Case handle clip, red plastic, to suit $in. wide flexible

straps, 4BA X 3im fiIXing  ........cviieeeiiiiiiiinieiiiieiians pair  2/9
52. Speaker escutcheon, 5in. x 3§in. suitable for fabric or metai
mesh background. Red plastic, 4 BA screw fixing ......... 6/6
53. Speaker escutcheon, Sin. x 3jin., beautifully finished gilt
S ; fustre pLateﬁ ‘otherwme same as type 52 ...oeveeiiviinnennnnnnn 7/9
- 54. Tuning knob for personal sets |4in. diam.: x §in., Serrated
CIRCUIT, LAYOUT & PARTS LIST (SEPARATE) 2/6 edge cor;qtrol,dffr standard }in. flatted spi:dle, printed
LIST TRANSISTOR COMPONENTS 200-500 B 13 ooocon SR o rca00000a0a0060e gae0a0s 0300o0s /9
: . f . 55. Red plastic escutcheon for personal sets. 4$|n x 2i|n %
- i;tt)/i;;i(n: néaltéure. translstorc0|ls9/I6mdlamROUND 23/- suit knob 54 above .........cecieireecissiieeeiiiiien o0 5/6
20/22. Set of 4 miniature transistor cofls $in. square 450/475 Kc. 56. Plastic brackets, rubber inserts, single scre
0 o S e e - | UL Gl PP O - -
38/40, Pair miniature Driver and OJP transformers 500 mwW. 57. rl“"c brackets, rubber inserts, single screw f 2
2in. X din. With clamps, ....c.ceevvenreriiienienieeniennnns air 13/9 sg ;'rrtte I:Od Kete smail tvoe for oarsonal L /=
30.  Ferrite aerial MW/LW, with diips. 7in.x in. forstandard - Plastic brackets small type for person
SELSPITL. ... ST o o JHEE s oo e o TMTe e - o o SSSBTEEONG o ON 9/3 Fode v Se: of2 113
31 Ferrite aerial MW/LW with clips. 4%in. x}ln for personal Trade & export enquiries No C.0.D. under £2 in value.
BEE o gogoenenEo0tn o000 IBIB000BBho0h 1 H00I000000mI006000 000 8/~ welcomed. Prompt despatch. Please include some postage.

ESTUARY HOUSE, ,
NOMBREX LTD. oo “exioums, oeion Paine sats
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THE GENERATION OF COMPLEX LOW FREQUENCY WAVEFORMS...

has hitherto been possible only with extensive electronic circuitry—if;, in fact,
generation was possible at all. Now, with the VLF Function Generator Type
SG88, ANY waveshape—mathematical or non-mathematical, no matter how
complex or irregular and provided only that it is a single valued function and
repetitive—can be generated.

New techniques can be applied to old problems, for the generator can be used
in any application necessitating a repetitive cycle of events. Heartbeats, fuel-
flow simulation, tidal effects, servo-system tests, load-cycles—

VLF FUNCTION GENERATOR SG88

. Frequency Range: 0.005—50 ¢/s.

. Output Voltage Range: 200y V to 22V peak to peak.

. Frequency Calibration Accuracy: 4- 19 Full Scale.

. Generation by servo controlled optical mechanical system.
. Automatic frequency sweep facility.

. Direction of rotation and waveform reversible.

. Rapid change of waveform by interchanging glass discs.
Nett price in UK. £475. 0, 0.

e & o o 6 o o
SO\ W B W N e

~/
(g\ ??dmm\ COMPONENTS LIMITED

sBl/3 é-" S == INSTRUMENTS DIVISION

¥
\'I “ROEBUCK ROAD * HAINAULT - ILFORD - ESSEX - TELEPHONE: HAINAULT 4444
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Type AS.7012%, Solent series Audio Output Trans-
former, has been designed especially for the Mullard
5 Valve 10 Watt High Quality Amplifier, and is capable
of the highest quality reproduction. e static fre-
quency response (thiy;out feedback) is within 0.5 db.
from 20~ to 25,000 ~, and there is appreciable response
at 50 kc/s, and above, Primary tappings for feedback
are provided at 43% and 20% of the windings, and the
secondary windings are suitable for 3.750) and 15Q
with identical characteristics on both outputs. A
response curve, panel layout and loudspeaker connec-
tion chart are included with each transformer. Priced
at 49/3, it can be obtained through your local radio
dealer, or direct from us, post free in the U.

*This Is one of twenty-two Audio Transformers in the
Solent and Miniford series described in Gardners new
leaflet “ S/M”’ especially prepared for retailers and
private users, which includes over a hundred standard
Mains Transformers and Chokes. We shall be pleased
to post you a copy upon request.

Below is reproduced the response curve of the AS 7012
which is typical of the whole of the Solent Series.

:‘ ]M ':f,

Gardners

GARDNERS RADIO LTD

CHRISTCHURCH, HANTS Tel.: Christchurch 1734

I M. R. SUPPLIES, LTD.

Universally recognised ns suppliers of UP-TO-DATE MATERJAL which does the job
properly, Instant delivery. Careful plckill_g. Satisfaction assured, Prices nett,

SMALL GEARED MOTORS., Our well-known speciality, Over 1,000 different
final apeeds and torques. Series wound (variable speed) and induction (constant
speed). 8peed range 0.25 to 840 r.p.m, and torques up to 75 Ib.jin, Full details
in our new List GM.361. Large range for immediate delivery from stock.

—
FIRST GRADE PORTABLE INSTRUMENT OFFER. Brand new portable Volt-
meters by famous British makers, 0-160 volts A.C./D.C. with 8in. mirror scale—
very easily converted for mains voltage measurement. Current list price over £15.
In wooden case 9} x 8} x 3iin, with carrying handle, Limited supply in sealed
cartons at only £4/10/- each (despa'.ch 8/6).
SYNCHRONOUS TIMER MOTORS (8angamo)., 200/250 v. 50 c. Belt-starting, 2in.
dia. by 13in. deep Choice of following shaft speeds: 1 rev. per second, 1 r.p.m.,
rph., 1r ., 1 rev. per 12 hours, 1 rev. per day, Any one 39/6 (des. lIB) Also
hxgl;borque model (G.E. C ), 6 r.p.m. 57/@ (des. 1/6). These are suitable for display
‘WOr]
SLOW-SPEED INDUCTION MOTORS. Very limited offer of these brand new 6-
pole units, 1/16th E.P., 230/250 v., 50 o., 1 ph., 960 r.p.m. £6/17/6 (des. U.K

6/8
OPERATION COUKTERS (mechanical). Brand new units with continuous rotary
action, counting up to 6,00u, forwards and backwards. One rev, per digit, with
1/10th indicator, will slso count m.tor speeds. Suitable for tape rccorder and film
work. #8lze 3fin, x 1}in. square. 29/6 (des. 1/-).
EXTRACTION FANS. New miniature model complete with outside cowling and
in foor shuter, circular metor housing only 4}in. dismeter. Easily mounted In small
window pane. Ailent taduction motor, 2v0/250 v. A.C. (no mt.erference). 3,600 c.it./
hour. Mounting Instructi=ss with each. Remarkable offer. 59/6 (i 3I6) We
still supply our we-known 6ln. (£4/12/6), 8in. (£5/5/<) aund lOln. (£5/12/6)
Extractors (des. anv one 3/-). Details on request.
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 80 c/s. Fitted with
spindies for hours, minutes and scconds hands. Belf-starting, central hole fixing.
Dia. 2}in., deptb behind dial only lin. Very latest model. With dust cover 29/8
g}ei: 8llg) 8ets of three hands to fit, in good style for 5{7in. dia., 2/8 set, or 8/10in
)
SYNCHBONOUS TIME SWITCHES ( for te pre-set h opera-
tions on 200/250 v, 50 c/s. Providing up to 3 on-off operations per 24 hours at. any
chosen times, with day-omitting device (use optional), Capaclty 20 amps. Com-
pactly housed 4in, dia, 3}n. deep, With full instructions. £5/8/8 (des. 2/6). Also
8mith’s Relvon Twin-circuit model 20-amp. switching, £7/8/- (des. 2/6).
COMPLETE SEWING MACHINE MOTOR OUTFITS, No better job obtainable
any price, 200/250 v. A.C./D.C. PFitted latest ndlo/'l‘ V. suppressors. Comprising
motor with fixing bracket, foot control and switch, needle light with switch, belt, etc.,
and instructions for easy ﬂxlng toc ANY machine. The complete outfit still £6/15/-
(despatch 3/-).
SYNCHRONOUS TIMERS (by well-known British maker—brand new). Good pews
for those who applied too late for first supply—a hmited new dellvery now available [
200/250 v. 50 cfs. Providing any ** on ** period between 5§ mins, and 8 hours, switching
“off ' at the end of the set period. Made for electrio cookers and suitable for many
other purposes—tape recorders, immersion heaters, etc. Capacity 26 amps., fitted
neon indieator. Housing 6in. sq. by 33in. £4/12/8 (despatch 3/-).
IMMEDIATE DELIVERY of Stuart Centrifugal Pumps (most models), Philips Var-
iable Transfozmers (all models), B.P.L. Mensuring Instruments (useful range)-—details
on request.

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone: MUSeum 2958)

“ SEE THE POINT ”
of your Stylus with the ““Q-MAX"*

"STYLOVUE"

The ** Stylovue ** is a device for pro-
jecting a magnified shadow of your
stylus on to a screen, enabling you to
see whether your stylus is worn

and needs replacing,
which  cannot be |28’3 N
detected by the

naked eye. Batteries 9d. extra. Pat, app. for.

GARRARD AUTO-TURNTABLE
TYPE “A "
Transcription Auto-Changer

A transcription Record Player
with provision for automatic use,
if desired. Perfect playing from
both Stereo and Mono records.

£23.1.0 mscs

(Base
£2.16.9 extra.)
llQ_MAxll
SHEET METAL PUNCHES
TWO NEW SIZES ° B
1 5
14" 16/6 1% 18/6
(Keys: 1/6 each.) | §
List of all sizes and prices on application. T ——
Fully
illustrated
CATALOGUE
6d.
Post Free. 25 HIGH HOLBORN, LONDON, w.C.1.
Tel.: HOlborn 6231/2
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A GOOD SCOPE '
L

MODEL 381. Vertical amplifier bandwidth DC—9 mc/s (-3dB) with
rise time of ,04 uSec., and overshoot of less than 19,. Calibrated nine
ELECTRONIC stage frequency compensated input attenuator. In addition all the facilities
of a high class 3* general purpose oscilloscope. Unique mechanical

EQUIPMENT construction with all panels removable for ease of maintenance.

Convection cooled.
SEND FOR FULL TECHNICAL DETAILS

At its price the best value obtainable in this country—perhaps in the world.,

£36 carriage paid

l 4
(U 3.7, WINDMILL LANE, LONDON, E.IS

LIMITED
Telephone: MARyland 6247

MANUFACTURERS
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SPECIAL OFFERS!

JUST ARRIVED! BRAND NEW SPEAKERS. Individually
boxed. All 3-5 chms, ‘““Goodmans’ 6" x 4°, 13f-53 7" x 47, 13/6;
8” x5, 16/6; 10" x6”,21/6. *“Rola” 7" x 4" 13/6. P.&P. 16
each speaker.

DENCO 3-4 WATT AMPLIFIER., For P.U. tapeor mlke Com-

plete in hammer gold finish case. ONLY 4 gns P &P

BATTERY CHARGERS. 2 amp. 6-12 v Brand new and boxed

Meter, etc. 49/6. P. & P. 3/6.

HE&ATER TRANSFORMER. 6.3 v. 3 a. Fully impregnated. 8/6

P. P. 1/6.

TELESCOPIC AERIALS. For portables, 8/6. P. & P. l/-.

PARMEKO MAINS TRANSFORMER. Primary 200- 250 v.

Secondary3500350v 70 mA. 63v.3A CT.,63v.3A,63v.1A
“C* Core, fully impregnated. 50/-. P. & . 3/-.

GRAM|TAPE DECK MOTORS. By famous maker. 200250 v.

19/6 each. P. & P. 1}9

COLLARO “STUDIO " TAPE DECK Brand new in original

maker’s carton. 3 speeds, twin track. Tin. spools, press button eon-

trols. ONLY £12/10,-. P. & P. 4/6

B.B.C. BAND |I. T.V. PRE-AMPLIFIER. New and boxed with

6F12 valve, ONLY 15/6. P. & P. /6,

PNEUMATIC LID STAY with pressure adjuster. Heavy duty,

10/- complete. P. & P. 1/6.

SWITCHES FOR MULLARD
TR2. 2 valve pre-amp. Selector .. RUTARY
WAFER

TR3. 3 valve pre-amp. Selector..

TR4. 3 valve pre-amp. Low-pass

TRS5. 3 valve pre-amp. High-pass Filter.. 8/4

TRé. 3 valve Tape amp. Record/Playback |6/6 SWITCHES

TR7. 3 valve Tape amp. Equaliser......... 7/4

TR8. Tape pre-amp. Record/Playback... 16/6 | A.B. Metal and
. 7/4

TRY9. Tape pre-amp. Equaliser N.S.F Made to
TRI10. Stereo pre-amp. Selector.

TRI!. Stereo pre-amp. Channel earthing... 9/6 o.rder. i
TRI2. Stereo pre-amp. Stereo/Mono...... 9/6 list iree on re-
Please add P. & P. l[- per switch. quest.
“BELLING STEEL METER CASES

4 x 4 x 4in. Sloping Front............ 6

5 x 5 x 8in. Sloping Front... 5 (1}

lEE ” 6 x 6 x 12in. Sloping Front... 6

4 x 4 x 24in. Rectangular [

6 x 4 x 3in. Rectangular... 0

chPuNENTS 8 x 6 x 3in. Rectangular... 6

10 x 6 x 2%in. Rectangular é

X 10 x 7 x 7in. Alum. Panel... 6

Full range in stock | 12 x 7 x 7in. with Alum. Panel.. 0

A 14 x 7 x 7in. with Alum. Panel.. 6

including Unitors, | 14 x 9 x 8in. with Alum. Panel...... 6

S 16 x 9 x 8in. with Alum. Panel 6

creenectors, etc. :g xsll X 8in. whi:h Alum. Panel. £2 17 6

3 x 8 x llin, with Alum. Panel...... £3 4 0

Send us details of | 193 1" IGin. with Alum. Panel... €3 6 0
your requirements. |’ ALSO FULL RANGE OF CHASSIS

Chassis and Case List free on request.

LARGE STOCKISTS OF COMPONENTS & EQUIPMENT

By well-known Manufacturers including: @ A.B. METAL PRODUCTS
@ AVO @ BELLING-LEE @ BULGIN @ COLVERN @ DUBIL-
IER @ ERIE @ MORGANITE @ MULLARD . PAINTON
@ WELWYN @ T.CC. @ WESTINGHOUS

CONSTRUCTIONAL KITS
JASON Complete range in stock
For the Hi-Fi Enthusiast!

OUR NEW DEMONSTRATION ROOM

Incorporates the latest High Fidelity equipment! Sincere advice and
courteous service dre just two reasons why Tele-Radio (1943) Ltd. is the
choice of the High Fidelity enthusiast.

stOCklsts of @ Acoustical @ Decca @ Ferrograph @ Garrard
@ G.E.C. @ Goodmans @ lJason @ Leak @ Rogers @ Tannoy
[ Vortexion @ Wharfedale, etc., etc.

@ Immediate dispatch of goods available
: from stock.

@ Carrlage charged extra at cost.
@ Goods sent to all parts of the world.

TELE-RADIO
(1943) LTD.

189 EDGWARE ROAD,

LONDGON, W.2 PaAD. 4455/

Telegrams: Goahead, London, W.2 @ Our only address
Few mins. from Marble Arch @ Open all day Saturday

BROOKES (% stals

mean DEPENDABLE
® Jllustrated above frequency ContrOI

are

If;f,[; G.2 Crystal ALL  Brookes Crystals are made to

Unit.  Frequency  exacting standards and close tolerances.
62 kels. They are available with a variety of bases
Type G.I Crystal 20d in a wide range of frequencies.
Unit, Frequency  There is a Brookes Crystal to suit your
100 kefs. purpose—let us have your enquiry now.

Brookes Crystals Ltd

Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
LASSELL STREET, GREENWICH, S.E.I10
Phone: Greenwich 1828

BROOKES Grams: Xtals, London, S.E.10  Cables: Xtals, London

- L N
‘Radiosparés components are

delivered absolutely “by return’

e s o —
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EQUIPMENT

F EXCEPTIONAL QUALITY

A number of positive advantages stem out of presenting
Jason Electronic Test Equipment in kit form. There is
naturally a high degree of satisfaction to be obtained from

building first-class equipment of this kind for yourself,

You benefit too from using instruments of a standard which
would otherwise cost very much more than the equivalent
Jason Kit. Jason Instruments are in regular use in labora-
tories and test departments throughout the world. As

Kits, they provide excellent opportunities for training in

electronics. Built, they provide accuracy of exceptionally

high order together with reliability and welcome robustness.

o TEST EQUIPMENT

@ VALVE VOLTMETER ¢
4-valve Bridge Circuit. 23 ranges inc.
D.C. Stable. Accurate, Kit inc. valves,
4}in. sq. meter and case. £23

High voltage probes £3 extra.

@ OSCILLOSCOPE OG.I0 i)

Sensmvxty of 10 mV/cm. with bandwidth
2 ¢fs. to 2 Mc/s. Push/pull amps. on X
and Y plates. With 23in. tube, valves and
case. 210 0
@ AUDIO GENERATOR A G.10
Tunes from 10 ¢fs. to 100 Kefs, with
output constant within 1dB. Square wave
rise time better than 2 microseconds.
With valves and case. £1519 0
@® AUDIO ATTENUATOR
AA.l0.

Nine steps by switches from 1 dB. to
40 dB. £7 1

50
@ WOBBULATOR W.lI
For all IF and RF alignment. Complete kit.
£1419 0
@ CRYSTAL CONTROLLED
CALIBRATOR C.C.I0

For use ih 10 Kcfs. to 250 Mc/s. range
with 0.01% basic accuracy. £1919 0

JASON ELECTRONIC DESIGNS LTD.,

o AMPLIFIERS @ TUNERS

(Built).
J.2-10. Mk. III Stereo/Mono Amp.
£40 19 0
J 10. Mono Amp., 10 watt .. £24 0 0
'MT.4. FM Fringe Tuner .. £23 6 9
(ine, £6/15/7 P.T.)
JIV/2., Switched FM and TV Sound

‘Tuner (inc. £6/15/7 B, T2 ..., £2519 7
Monitor—as JTV/2 but for cabinet mount-
ing tine. £5/4/1 P.T)  «vvvvvennn £1919 1

@ NEW ARGUS TRANSISTOR
RADIO Tuner For Recorder and

@ NEW STEREO/MONO DE
LUXE TAPE UNIT JTL

FOR RELEASE SHORTLY. DETAILS
ON REQUEST.

Jason

Desmpnve literature on reguest. Please
mention ‘* Wireless World > when apply-
ing and indicate items about which in-
formation is sought.

ELECTRONIC
TEST
EQUIPMENT

HIGH FIDELITY
AUDIO EQUIPMENT

KIMBERLEY GARDENS, LONDON, N.4
Telephone: STA. 5477
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Q 9 Ten Pye 44" image Orthicon Camera
Chains have been chosen to equip the
new ATV studios at Elstree. These
CA |VI E RAS cameras, with ancillary Pye equipment,
can operate on 405, 525 or 625 line
systems. Cameras, picture monitors,
FO R switchable pulse and sound equipment
have been developed by Pye TVT

engineers to help make the new ATV
E LSTR EE studios among the most modern
in the world.

PYE T.v.T. LIMITED - CAMBRIDGE - ENGLAND
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Will deliver 120 watts continuous signal and over 200 watts peak
Audio. It is completely stable with any type of load and may be
used to drive motors or other devices to over 120 watts at fre-
quencies from 20,000 down to 30 cps in standard form or other
frequencies to order. The distortion is less than 0.2% and the
noise level —95 dB. A floating series parallel output is provided
for 100-120 V. or 200-250 V. and this coo! running amplifier occupies
12 inches of standard rack space by |l inches deep. Welght 60lb.

30/50 WATT AMPLIFIER

Gives 30 watts continuous signal and 50 watts peak Audio. With
voice coil feedback dis-

tortion is under 0.i% iy o ;
and when arranged for
tertiary feedback and
100 volt line it is under
0.15%. The hum and
noise is better than
—85 dB referred to
30 watt.

it is available in our
standard steel case with
Baxendale tone controls
and up to 4 mixed inputs, which may be balanced line 30 ohm
microphones or equalised P.U.s to choice.

- -

e

e NN

The 12-way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the 12 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is
hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its
own mumetal shielded mains transformer and
metal rectifier.

Also 3-way mixers and Peak Programme Meters.
4-way mixers and 2 x 5-way stereo mixers with
outputs for echo chambers, etc. Details on re-

WIRELESS WORLD
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120/200 WATT AMPLIFIER

e

3

vy

ELECTRONIC MIXER/AMPLIFIER

This high fidelity 10/15 watt Ultra Linear Amplifier
has a built-in mixer and Baxendale tone controls.
The standard model has 4 inputs, two for balanced
30 ohm microphones, one for pick-up C.C.LR.
compensated and one for tape or radio input.
Alternative or additional inputs are available to
special order. A feed direct out from the mixer is
standard and output impedances of 4-8-16 ohms or
100 volt line are to choice. All inputs and outputs
are at the rear and it has been designed for cool
continuous operation either on 19 x 7in. rack panel
form or in standard ventilated steel case.

Size 18 x 74 x 94in. deep.
Price of standard model £49.

12-WAY ELECTRONIC MIXER

quest.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19

Telephones : LIBerty 2814 and 6242-3

Telegrams : ‘Vortexion, Wimble, London.”

——— —— —
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Stereo tape recording has come to stay. If
you want first-rate stereo sound in the end,
you must have a first-rate stereo microphone
from the start. This microphone must have
the same balanced, wide-frequency response
as a mono mike, and in addition achieve
separation of all sound into two separate
channels. Acos microphones have long been
amongst the best in the world; Acos are the
leading pioneers in stereo. No wonder,
therefore, that the new ACOStereo
microphone is strictly in the champion

class for performance, separation, good
looks and good value.

MIC 44
The new ACOStereo G ET SET FO R
MIC 44 is a fully stereo-
phonic microphone, . 3
operating on the coincident
phase principle. It contains w I'I'H A N

MIGROPHONE

eight characteristics, at 90°
to each other, giving
overall clover-leaf reponse
with first-rate channel
separation. Output -68 dB
ref 1V/dyne/cm?; frequency
response 50-8,000 c/s;
separation better than, .

12 dB at 1 kc/s, @swmss
UK retail price £6.6.0, s,

0 .
o-@-@@-@-o ARE/DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS * TEL: WALTHAM CROSS 27331 (London subscribers please dial W S27331)
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“BELLING-LEE’’ NOTES
No. 33 of a Series

Some mechanical aspects of
design : Part 6

There are three basic methods of
moulding plastics, known as injec-
tion, transfer, and compression
moulding. The first is used with
thermo-plastics which, in powder
or granule form, are fed into a
cylindrical reservoir and melted.
The mould is repeatedly charged
from this under pressure, which is
‘maintained until each shot has cooled
and hardened sufficiently to handle.
Successful results depend upon con-
trol of the temperature and pressure,
and designing the mould with the
appropriate position, size and num-
ber of entries (gates) so that prema-
ture cooling does not take place at
localised points to restrict flow.

Transfer moulding is one of the
two processes for thermo-setting
materials, and is employed when the
moulding contains fine recesses in-
volving delicate core pins. It is used
extensively in producing. the rela-
tively small, complex shapes neces-
sitated in many electronic
components. A specific quantity of
moulding powder, which may be
pre-formed into a pellet, is melted
and transferred under pressure to
the mould, which is hot. The essen-
tial differences between this and
the injection process are that only
the prescribed shot is treated each
time, and the mould is heated, its
temperature being held until con-
version of the whole mass is com-
pleted, when it is said to be *‘ cured.”
An under-cured moulding is liable
to suffer further movement and
shrinkage after removal from the
mould, producing distortion and loss
of precision, while over-curing results
in weakness due to excessive brittle-
ness, and, in severe cases, a change in
chemical composition and consequent
deterioration in its characteristic
properties.

In compression moulding, the
accurately prepared shot is introduced
in powder or pellet form straight
into the heated mould, which is
closed under pressure as the material
becomes plastic. The shot, may be
partially heated before its intro-
duction into the mould, in order to
avoid excessive cooling of the latter
and to speed the moulding cycle,
thus obtaining maximum output
from the expensive moulding press,
but it will be obvious that the forces
inside the mould must be much
greater than in the transfer process,
hence it must be very robust. Accu-
rate control of curing is again
essential.

The properties of a moulding can
be extensively modified by the

inclusion of a filler, one of the effects
of which is to impart greater strength.
However, if the transfer process is to
be used, this imposes some limitation
on the choice of filler, which must not
unduly impede flow. An unfilled
phenolic resin would yield mouldings
which were far too brittle for most
practical applications, besides being
uneconomical. One of the common-
est fillers employed for general
purpose mouldings is wood flour
(finely divided particles of wood),
but, being highly water absorbent,
its use under humid conditions is
incompatible with high electrical
insulation resistance, and hence it is
not suitable for high grade insulators,
besides being prone to distortion.
Nylon is much better in this respect,
and imparts even greater strength,
but may be inadequate under ex-
treme humidity, when a mineral
filler, such as mica, may be essential;
this results in an improvement in the
upper working temperature limit of
the product, too, but produces some
extra brittleness. It also wears the
mould more severely, leading to
increased production costs due to the
necessity for more frequent tool
replacements if accuracy is to be
maintained. If a high working
temperature is one of the design
parameters, asbestos is a satisfactory
filler to use, but it is apt to produce an
inferior surface finish, besides being
less good under humid conditions.

For making parts of high precision,
a material with a low absolute shrink-
age is required since this restricts
the range of variation. For small
electronic components high impact
strength is generally preferable to high
sheering strength accompanied by
brittleness, while to avoid dangerous
locked in stresses, the coefficient
of expansion must be matched to
that of the metal inserts. High grade
components preclude the wuse of
layered structures (which would
form water traps between the circuit
elements) and materials with a high
surface affinity for water; both
result in poor insulation resistance.
If electrical losses must be mini-
mised, a low power factor will be
required, and to withstand high
voltages a high resistance to tracking
is essential. Depending on the metal
and finish adopted for the circuit
elements, the insulating material
must be one which does not release
harmful vapours.

These. are some of the different
factors which the designer has to
take into account and, since many
of them are conflicting, his final
choice of material will be that which
offers the most effective compromise
for the purpose in view.

Advertisement of
BELLING & LEE LTD.
Great Cambridge Rd., Enfield, Middx,

“Ee"inq.
MINIATURE
COAXIAL
CONNECTOR

" L.1465/FP. FREE PLUG
L.1465/FS. FREE SOCKET

A new miniature plug and socket,
alternatives to L.1417/FP and /FS,
incorporating a scaled-down version
of the “tulip” cable grip so success-
fully featured in our standard range of
coaxial connectors. The insulant has
been changed to polyethylene since
they are not normally required to work
at very high temperatures (the centre
contact is removable for soldering),
and the body of the socket is made of
brass, cadmium - plated, giving im-
proved contact efficiency at the mouth,
Despite their small size they are
extremely robust, and are ideal for use
in modern electronic instruments, tape
recorders, car radios, etc.

Fixed socket, L.1417/CS/Ag.

Working voltage: 200 V. d.c.
Breakdown voltage:
2 kV. d.c. at sea-level,
700 V. d.c. at 60,000 ft,
Voltage proof: |.4 kV. d.c.
Insulation resistance: Greater than
106 megohms,
Contact resistance: Less than
2 milliohms.

Withdrawal force: 3-4 |bs. wt.
Max. cable size: 0.180 in. overall,
0.040 in. inner conductor,

Weight: Plug 1.12 gm. (0.04 oz.),
Socket 1.17 gm. (0.04 oz.).

Most “‘Belling-Lee"’ products are
covered by patents or registered
designs or applications

[BELLING €& LEE LTD|

\GREAY CAMBRIDGE ROAD ENFIELD, MIDDX., !NGLAND'

Phone Enfield 5393 « Grams: Radiobel, Enﬁeld
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The Transmitter TDMS 5BV — Provides
telegraph test signals with or without distortion.

The Receiver TDMS 6BV — Enables a
telegraph circuit to be monitored without inter-
ruption. The signal can be displayed against a
circular or spiral time-base, each characteristic
instant of modulation being shown as a bright dot
on the screen.

Ehe Tg:le.g:;ph %ignal D}ilsp!ay U;git TDU2- . :
specializ. osciiioscope, aving @ finear time- e
base of good short term s’tabilx'ty and long term TDMS 6BV TDU2

accuracy, for examination of the d.c. telegraph

wave form against a continuous start{stop time- Speed Ranges, The standard models cover the speed
base, Valuable features of the instrument are an ranges 40-60, 60-80, 80-100, 160-180, and 180-200
X shift calibrated in terms of code element tran- bauds. Other ranges within the limits 20-200 bauds can
sitions and an X expansion control. be provided to special order.

STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2

AUTOMATIC TELEPHONE AND ELECTRIC CO. LIMITED ‘

AT 14041

OCTORBER, 1961

START OF i CHARACTER

10
Z START OF STOP ELEMENT

o

-

30

START OF 2™ CHARACTER

CHECKING THE
STOP ELEMENT

One of the unique facilities of the TDMS:
6BV is examination of the stop element
in cases where its mutilation is suspected.
When the TDMS is operated in the
spiral time base condition, the spiral is
started at the beginning of each start
element and the trace makes a number
of revolutions, depending on the Unit
Code switch setting, before returning to
“rest”’. For example, if the switch is set
for 7, the trace completes 61 revolutions,
and while this shows any distortion at
the beginning of the stop element, the
duration of this element is not shown.

If the switch is set for 14, in examining
a 7} unit code signal, two complete
characters appear on the trace, one at
zero and the other at §0%, or displaced
by a percentage indicating the amount
of stop element distortion. For a 7 unit
code signal the characters appear under
each other at zero, separated by the stop'
element length; for a 7.42 unit code:
signal the second character appears at
42%. Each alternate stop element length:
is thus shown for examination and any
defect in the telegraph or transmission:
path, affecting the stop element, made
apparent, The example above showsa 50:
baud 7% unit signal, for the letter S, dis-
played against a 14 count. Here the stop-
element length is correct (1} revs., 20 +
10 = 30 ms) but the TDMS showsa
split stop element, possibly due to a.
faulty transmitter.
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A | MARGONIDA rA]

DATA COMMUNICATION SYSTEM
DOESN’'T EXIST

UNTIL WE BUILD IT FOR YOU

MARCONIDATA is backed by a name made famous in every
country of the world for telecommunications practice and
technique.

MARCONIDATA the product of the largest research and
development organization of its type in Europe, is a completely
flexible system composed of standard sub-units which_ can be
arranged to provide accurate data communication between any
number of points over any distance.

MARCONI

COMPLETE COMMUNICATIONS SYSTEMS
SURVEYED - PLANNED . INSTALLED - MAINTAINED

®E FAST ACCURATE DATA COMMUNICATION SYSTEMS
MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND

HaA
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TYPE X

o it s b i

in instrumentation. ..

Kirmec

makes most things...
better

AIRMEC LIMITED

HIGH WYCOMBE °© BUCKS
Telephone: High Wycombe 2501[7

WIRELESS WORLD OCTOBER, 1961

@ s P o | FREQUENCY

< STANDARD

TYPE 76l

FUNCTION

Provides an excellent crystal controlled frequency
and time standard of small size and moderate cost.
The short term frequency stability of better than
1 part in 108 obtainable upon installation improves
with time and correct treatment up to a working
stability approaching 1 part in 107,

OPERATION

Sinusoidal and pulse signals are produced at five
standard frequencies, the pulse waveform being rich

in harmonics. The instrument includes both an
Oscilloscope and Heterodyning Circuit as independent
facilities and s therefore extremely flexible in operation

FEATURES

@ 100 ke/s crystal housed in an oven controlled at 70° C.

@ Standard signals provided at 100 ¢/s, 1 kc/s, 10 ke/s, 100
ke/s, and 1 Mc/s.

@ Identification of an unknown signal by Lissajous figure or
beam modulated circular trace.
@ Beat output available from a plug on the front panel.

@ Suitable for rack mounting.

IMMEDIATE DELIVERY
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airways surveillance and

terminal area control i}
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BRITAIN'S MOST
COMPREHENSIVE
PRACTICAL COURSE

in RADIO -ELECTRONICS -
TELEVISION'!

THESE SPEC/AL TRAINING
KITS — YOURS TO KEEP

Multi - Range
TEST METER

CATHODE RAY Q- .
OSCILLOSCOPE gl = ©
"'-aN -: . .". ~ | r

/FF —,

LEARN
BY BUILDING
NOW for your
CAREER - HOBBY -
OWN BUSINESS

YOU RECEIVE

* Complete kits of equip-
ment as illustrated.

®* Complete set of
experimental manuals.

®* Complete set of ‘pic-
ture way’ theory books.

®* Modern test - yourself
examination sheets.

* Study programme.

* Unlimited consulta-
tion with Tutors.

ol N AM and VHF/FM
0 e B ¥ LUXURY RECEIVER
y s .

e ¢ h RADIOSTRUCTOR

s, o0 SIGNAL GENERATOR O R e "

NAME .

\

7

I

E

PSS

-
-

W

‘Complete set of

Picture Waybooks and

u—mml\
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§—eamn omEr B
L
-

?
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]
?

N— FOE e N

— corsn oo B

i
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B — ooosAx wmmm |

é
it

% — ooy
A

I

Experimental Manuals

(BLOCK CAPITALS, PLEASE)

{2 VX
(We do no: employ Representatives.)
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NEW FRAME-GRID CASCODE AMPLIFIER

MAZDA 30L17

The 30L17 is a high gain low noise double triode valve of
frame grid construction designed for use as a cascode RF stage
in VHF television tuners.

Excellent stability with high gain has been achieved by giving
considerable attention to the arrangement of internal screening
and connections. Each section of the valve has a slope of 15
mA/volt at an anode current of 15 mA and the variable-mu
characteristic results in good signal handling with low cross-
modulation.

Compared with the 30L15 at 200 Mc/s a gain improvement
of about 5 dB with a tuner noise factor of 6 dB is possible.

Heater Current (amps) In 0.3
Heater Voltage (volts) Va 7.2

MAXIMUM DESIGN CENTRE RATINGS

Anode Dissipation, either section (watts) Patmax) 1.6
Anode Current, per section (mA) atmax) 8
Anode Voltage (volts) Va(max) 150
Negative Grid Voltage (volts) Vigimax) —50
Grid to Cathode Resistance, section 1 (MQ) 1

Grid to Cathode Resistance, section 2 (kQ) 22%

Effective Grid to Earth Resistance, section 2(k€}) 150}
*Grid current bias.

+With potentiometer-bias from HT line.
INTER-ELECTRODE CAPACITANCES? (PF)

Input as Cascode Cin 4.3
Output as Cascode Cout 3.1
Anode’ to Cathode’, Heater, Shield Ca-k’snys 1.8
Cathode’” to Grid’’, Heater, Shield cx’’-g"'snys 6.6
Anode’ to Grid’ Ca'-g’ 1.5
Anode’’ to Cathode”’ Ca’l-y’’ .18
Anode’ to Anode’’ ca’-a’’ .002
Grid’ to Anode’’ cg’-a’’ .0025

$Measured in fully shielded pocket, with cylindrical screening can.

CHARACTERISTICS (EACH SECTION)
Anode Voltage (volts)

Anode Current (mA) 15

Mutual Conductance (mA/V) 16.5

Approximate Grid Voltage to give gm = —6
165 AV (volts)

TYPICAL CASCODE OPERATION
Grid current bias circuit, as shown below.

Anode supply voltage (volts) 200
Anode decoupling resistor, section 2 (kQ) 3.9
Grid current bias resistor, section 1 (k) 560
Anode current (mA) 15.8

Combined mutual conductance (i 4vgl) (mA/V) 18.3

Approximate bias voltage to give combine .
—8.

mutual conductance 100 ; 1 reduction (volts)

Typical Circuit With Valve Section 1,
Grid Current Bias

+200V

39k £10%

c,; L0AD
13

%Iookn £10%
ouTPUT >

L
INPUT 2100kn 2 10%

= C=DECOUPLING

S$60kn. CAPACITORS

= AG.C,

Thorn-A.El. Radio Valves & Tubes Ltd
155 Charing Cross Road, London, W.C.2.
Tel: GERrard 9797 Grams: Sieswan, Westcent, London

Mounting Position: Unrestricted
Base: B9A (Noval)

Connections:
o' alt
q 9‘-"1
Kin—lie '
-
|
YIEW OF FREE END ot
h  hsy

¥ operation this pin must be earthed through a capacitor
to chassls.(Ch-g>500pF )

MAXIMUM DIMENSIONS (mm)

Overall length 56
Seated Height 49
Diameter 22.2

91

20

&>

S
ANODE CURRENT — MILLIAMPS

-0 - 8 -7 -6 -5 -4

GRID YOLTAGE ~VOLTS

100y

//

L
LT

7 -6 -5 -4
GRID VOLTAGE - VOLTS

MAZDA

. = & =
MUTUAL CONDUCTANCE ~ MILLIAMPS [VOLT

o
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NEW VHF FRAME GRID FREQUENCY CHANGER

MAZDA 30C17
DESIGNED FOR AGC OPERATION

‘The 30C17 is a new VHF high gain triode pentode frequency
changer for television tuners. The pentode section has variable
mu characteristics enabling its gain to be controlled from the
AGC line.

The application of gain control to the frequency changer stage
of a television tuner will greatly ease the cross-modulation
requirements of the IF valve since the output from the tuner can
be kept lower when two stages are controlled. This leads to
improvements in the AGC and cross-modulation performance of
the whole receiver. To give the utmost control AGC can be applied
to three stages, RF, Frequency Changer and Common Variable-
mu IF. Alternatively it offers the possibility of controlling the
two tuner valves only and using a straight IF amplifier with its
attendant advantage of extra IF gain.

Heater Current (amps) In 03
Heater Voltage (volts) Vi ‘T4
TENTATIVE RATINGS AND DATA

Maximum Design Centre Ratings .
Triode Pentode

Anode Dissipation (watts) Pamax) 2 17
Screen Dissipation (watts) Pe2(max) - 05
Anode Voltage (volts) Va(max) 250 250
Screen voltage (volts) Vi2(max) - 230

Heater to Cathode Voltage

(volts rms) Vi—kimaxms 200 200

Cathode Current (mA) Ti(max) 18 18
Inter-Electrode Capacitances* (pF)
Input Cia 35 66
Output Cout, 2:1 31
Control Grid to Anode Cg—a 1-8 0-008
Grid Triode to Grid 1 Pentode  cgt—p1 001
Anode Triode to

Anode Pentode Cat—op 0-01

Grid Triode to Anode Pentode  cgt—ap 0-002
Anode Triode to
Grid 1 Pentode Cat—gl 0-005
*Measured in fully shielded socket with can.
Triode Characteristics
Anode Voltage (volts) Va. 100
Anode Current (mA) Ia 15
Mutual Conductance (mA/V) gm 85
Amplification Factor @ 20
Base : B9A (Noval) Mounting Position: Unrestricted
Connections
Gp ap
h - ag
(o]
uP 00 oo 9%t :2 g 3
'
(o] (o]
92 o O LITEI Y kp \”
kPuga.S»kt 9 kp.g;,.s.h bR L 93-“9

* NOTE® SHIELD COMPLETELY

YIEW OF FREE END SURROUNDS THE PENTODE.

Maximum Dimensions (mm)

Overall Length 56
Seated Height 49
Diameter 222

Thorn-AEl Radio Valves & Tubes Ltd.

155 Charing Cross Road, London, W.¢.2
Tel: Gerrard 9797 Grams: Sleswan Westcent London

T

| E——

TYPICAL OPERATION AT 200 Mcs
WITH CATHODE BIAS

For operation with cathode bias where it is intended to apply
AGC to the frequency changer, The oscillator voltage is applied
to the pentode control grid,,

Pentode
Supply Voltage (volts) Vb 200
Anode Voltage (approx.) (Decoupling .

Resistance, Ra=4-7 kQ) (volts) Va 170
Screen Voltage (approx.) (Rgo =22 kQ) (volts) Ve 155
Cathode Bias Resistance (Q) Ry 100
g1 Resistance (MQ) R 47
g1 Current (pA) In 06
Anode Current (approx.) (mA) L. 64
Screen Current (approx.) (mA) Iz 20
Conversion Conductance at 1 Mc/s (mA/V) g 49

Grid Voltage for Conversion Conductance

reduction 10 : 1 (volts) -67
Triode
Anode Voltage (volts) Ve 100
Anode Current (mA) 1. S

TYPICAL OPERATION AT 200 Mc/s
WITH GRID CURRENT BIAS

Operation with grid current bias is suitable for the 30C17 in
existing tuners not provided with AGC on the frequency changer,
The oscillator voltage is applied to the pentode control grid.

Pentode
Supply Voltage (volts) Vb 200
Anode Voltage (approx.) (Decoupling

Resistance, Ra= 56 kQ) (volts) Va 148
Screen Voltage (approx.) (R ;5 =33 kQ) (volts) Vi 108
g1 Resistance (MQ)) Ra 01
g1 Current (uA) Ia1 24
Anode Current (approx.) (mA) Ia 9:2
Screen Current (approx.) (mA) Ie2 28
Conversion Conductance at 1 Mc/s

(Vaettpry=2-6 V) (mA/V) g S
Triode
Anode Voltage (volts) Va, 100
Anode Current (mA) s

MAZDA

TA |$/I07I$’N0
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AN ASTONISHINGLY
IMPROVED
LOUDSPEAKER SYSTEM
LEAIK

invented by

the first name in High Fidelity

“ This occasion proved a most stringent test as w¢ were listening to
a stereo recording of a very recent orchestral and operatic per-
formance we had enjoyed either as audience or performer. By way
of experiment other pairs of speakers were switched in, but the
very smooth response of the Leak speakers won the day.”

Quoted from the Test Report by Ralbh West, B.Sc., M.Brit.l.R.E.
The full report appeared in ““ Hi-Fi News,”’ August, 1961.

¢ Selecting the equipment

“ Suggestions? The Leak line comes highly recommended
on two continents, the pre-amp isn’t cursed with super-
fluous knobs, and it looks good. The mono amp would
thus be the TL/12 Plus and the stereo version would be
the Point One Stereo 20 Amplifier. Both run about 10-12

watts per speaker, and fr.nkly I think this is plenty. Even
with that you can rattle the windows, and the reason is that
this 10W is at minimum distortion, 10W sinewave power
(which means that it’ll put out a lot more on peaks). The
price* of the Leak is also quite reasonable for uncom-
promised sound quality.”

Quoted from the article * Frankly Speaking,” by John
Berridge, ¢ Hi-Fi News,”” August, 1961.

Please tick your requirements below:
D New Loudspeal:er System.
00 Hi-Fi Equipment.

3 demand.
Name

*The price of Leak studio quality Hi-Fi Equip-
ment is as low as it is because we are kept fully
and efficiently employed by the world-wide

The new LEAK “SANDWICH" LOUDSPEAKER SYSTEM is
the product of many years of research and development work

The cabinet is of unique construction which damps panel resonances and permits
the loudspeaker motor to reproduce full clean bass without the “ boxy * coloration
of conventional cabinets. A 3in. and a 13in. moving-coil loudspeaker motor of
novel design and a half-section cross-over network complete the system which
gives the highest quality of reproduction over the whole frequency range of the
input signal from records, radio, tape or microphone. THE GREATEST
ADVANCE IN THE DESIGN OF MOVING-COIL LOUDSPEAKERS
SINCE RICE-KELLOGG INVENTED THE FIRST UNIT IN 1925 HAS
NOW BEEN MADE BY LEAK WITH A NEW INVENTION WHICH
ELIMINATES BREAK-UP DISTORTION IN THE WORKING RANGE.
The 13in. unit employs a new cone whose stiffness to weight ratio ig-200 times
better than the best cones which are currently .available. The low stiffness of
conventional cones results in the flexing of the cone at large amplitudes and
break-up resonances. The new LEAK cone, which has immense stiffness for no
greater weight than a conventional cope, has, for the first time, given us a’loud-
speaker which behaves as the theoretical ideal of a rigid piston; thus there is no
flexing of the cone at large amplitudes and there is no break-up distortion within the
frequency range handled by the loudspeaker. It is this freedom from coloration,
produced in conventional systems by break-up distortion of the cone and cabinet
resonances, which distinguishes the superior quality of reproduction of the
LEAK “ SANDWICH * LOUDSPEAKER SYSTEM from that of the best
currently available loudspeaker systems. The cabinet measures only 26in. x
15in. x 12in.; it can be used in the vertical or horizontal position to suit the

convenience of the user. .
Price £39 : 18s.

See your LEAK dealer or POST

THE COUPON now for full

details of this superb new
EQUIPMENT.

Address ..

Ww/10/61

Telephone:

H.J LEAK & CO. LTD ° BRUNEL ROAD - WESTWAY FACTORY ESTATE

LONDON, W.3

SHEpherds Bush 1173 Telegrams: Lg[zlgé?lIDAL EALUX
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| SOLDER WITH THE NEW

PRIMAX and PRIMAXA
SUPER EFFICIENT SPOTLIGHT

SOLDERING GUNS

5P

¥
o, a2
e

‘4«@3@:

Jrirs Sptlight

i

L

RS12DD | |

This fine 12in. loudspeaker employs a mew type of
double diaphragm assembly (patent application No. I
40667/60). The main cone is moulded from a spec-

ially formulated soft pulp which reduces break-up i
effects to a minimum., Higher frequencies are radiated
by a one piece tweeter cone with its edge supported
on foam plastic to avoid resonance.

‘The moving assembly is supported by a roll surround,
formed from resin impregnated

oth permanently
moulded under heat and pressure. Together with the
high grade synthetic centring device this roll surround

permits very large cone and coil excursions with mini- - ’
mum distortion.

fctpd : S. KEMPNE . NDON, W.
The magnet system is a highly efficient Feroba II Distributors: S R
assembly, giving outstanding performance with reduced 29 PADDINGTON STREET, Tel. HUNter 0755
depth and weight. Furthermore, these new magnets
are very stable and almost impossible to demagnetise.
This loudspeaker covers a very wide frequency range
and the roll surround permits the use of enclosures
down to 1% cu. ft. with good LF performance, provided
the acoustic requirements are met. Constructional

details of several specially designed cabinets are supplied
with each unit.

W
%
!

it
\8d

5.
Q’”’”’l
Rl

Wa
!

PRIMAX
W SPOTLIGHT

86/8 ea.

PRIMAXA
100 W SPOTLIGHT

112/8 e

a
|| || Mechanical |
Some important features of the RS12/DD. Relay Latch 'pw
Very low bass resonance — synthetic centring device— a

ceramic magnet—die cast chassis—foam edge damping— - N
one piece HF flare and dome—soft, heavy main cone FOR /
with wool fibres—airtight impregnated roll surround.
- P.0. 3000
Fundamental Resonance  25—32 cfs. This latching device
Frequency Range 30 ¢fs.—I15 Kefs. enables the P.
Flux Density 14,000 gauss 3000 type relay to be
Total Flux 156,000 maxwells bl held in the closed
{2in. dia. Centre Pole position when the
Aluminium Voice Coil coil is de-energised
Impedance 12—I15 ohms only , and until manually
Max. Input I5 watts r.m.s. released.
30 wates peak

Does not impair the
£11.10.0 TAX FREE

versatility of the

contact arrange-
ments, nor affect t_he
Descriptive literature and cabinet construction sheet free on normal  mounting
request. position.
WILL TRIP
AND HOLD
ON A.C.OR D.C.
IMPULSE lilustrations
show 3000 Type Relay
Mindstry of Aviation {itted with *‘Remote” or g
a r e a e Approved Inspection *Local" release latch.
I D EI)LHER TYP3E CAN BE FITTED TO YOUR
STING 3000 TYPE RELAYS IN A
WIRELESS WORKS LTD oills o] MATTER OF MINUTES.
Please send for illustrated leaflet.
A NEW ADDITION TO THE P.O. 3000 TYPE RANGE
THE “ REMANENCE RELAY ” Details on request.

IDLE, BRADFORD, YORKSHIRE
Telephone Idle 1235]6 Grams: ¢ Wharfdel’
Idle Bradford

(DEPT'W) TUDOR PLACE,LONDON, W, I

TELEPHONESIMUSEUM 7960 . LANGHAM 482)
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—THIS MONTH’S SNIP—

Seven days approval. Send
for one today. If you are not
1009, pleased then return it

NOW THE

at geod
strength. I am 18 ye&rs old.”
Mr, J. Bell, Wolverhampton.

“1 am writing to espress my satisfaction

Our famous Pocket *
country has been modified and improved to make it an even better

focen -
{“'..'”..‘-
A fully-built, tested and MARK IV ittt o l
ready to work pocket radio Bt reisseesas
using six semi-conductors Pock : : Buarsedenvony 1
o EmevesUntyBMl )
and tuning over the long ocket Transistor Radio ?0";';::::::'
; : : : M
and medium wave bands. Read these Testimonials 32 pgip-lebeigi
An excellent performer and D. A Hilton, Leigh Lanes, o iy
. recelved '0CKe! on -
a real bargaln at ﬁ/|5/' Day. I made it up on Boxing D;y l;:; :::::::r: :: | b
post free I am very pleased with the results, It ST by !ﬁm‘“&m
. brings in local ataﬁons and many forelgn WEPRE LSS a®3 i’ |

4 " which is doing yeoman service all over the

ithi d d at the standard of your kit for your Pocket 4 receiver. The mew features include:—-
within seyen ays and your Tranuswrt:ct and also to state that it has @ New elegant dial graduated for Long and Medium Waves.
money will be refunded. e D o w7 expectations [n regard £ g Buitched Long and Medium Waves.
Mz, B. Belt, Newoastle-on-Tyne, ® Blide uwitf:h on/joff control
. . “ I have built your Pocket 5 Transistor ® Printed circult.
Chargmg Switchboards set. I am very pleased with it. ® Ferrite Rod Aerial.
» Mr. IF. Jaoksgn, Ickenham, Middx. @ Improved reaction circuit.
“1 bave built the Pocket 4 and am @ Positive spindle coupling to tuner.
more than pleased with the resulia. @ Battery containers.

Type A. 550 w. 18 v.—contains three reverse
current relays, one voltmeter rated 25 v.
1. one main ammeter rated 40 ampa.
one secondary ammeter rated 15 amps.
and two secondary meters rated 20 amps
t.s.d., one 2 ohm variable resistor, one 11
ohm varisble resistor and two 1.2 ohm
variable resistors. Complete 1n metal case
2£t. 6in. x 2ft. 8in. approx, Price £2/15/-,
carriage and ing. 1Bf-.

Type B. 1260 w. 50 v., .12 amps.—contains
one 14 chm variable resistor and four 1 ochm
varlable resistors, one main ammeter rated
at 40 amps. f.5.d., four secondary meters
rated at 20 amps f.s.d. and one voltmeter
rated at 50 volts, and two reverse current
relays. Complete In metal case—eize approx-.
imately 2ft. 8in. x 2ft. 8in. Price £4/15/-,
carriage 15/-.

Connecting Leads for these switchboards with
Nifam plugs 30/- each.

Smallest Possible 2-gang

With bullt-in trimmers, polystyrene cased,
size only 1 x1x 7/16in., price 17/§. Bmallest
IF and oscillator to match, 21/~ P.P. input
and P.P. output transformers, 12/6. Cir
cult diagram free with any of above.

Miniature Earphones

For Transistor Circuits or Deal Aids. Very
light weight and easy to wear, cord almost
invisible, good quality production of music
and volce, compiete with miniature plug and
socket, y to use—correct impedance
OK for red spot and eimilar transistors.
Crystal and Magnetie, §/~. Post and In-
surance 1/-.

Mr, G. Bamlord, Ramsgate.

“1 find this set even better than you
claim It to be and most certainly up to your
usual standard of quality. I feel that nobody
could fail to build it and get resulta. Even
the first-time-ever novice, as your clrcuit
diagrams and instructions are so clear and
precise,”

Mr, A. J. Simmonds, Welling, Kent.

*“1 purchased from you & week ago the
Pocket 4 Transistor Kit. I put it together
last pight in 1} hours, on ewitching on the
set I was right on Radio Luxembourg. I
must say thank you because not only has
the set a very suncﬁve appearance, it also
behaves fantastically.

2/6. Motif

The Pocket " 5°'" of course retains its original r.f. circuit which
means Btill no aerial or earth needed.

The Pocket " § " Mark IV uses 4 transistors, crystal diode, minia-
ture loud speaker and has all the above refinements, complete in case
ag illustrated (lees motif) 52/, battery 10d., post and insurance

2/

Pocket * 8" as Pocket " 5,”" but with Moving Coll 8peaker and
Q.P.P. output stage 95/-.
Seven days approval

Order in confidence.
or not to make the set, you may return the parcel as received within
this time and your money will be refunded in full.

Read some of the testimonials, over 1,000 of which have been
received abont our Pocket Receivers.

We allow you seven days to decide whether

INFRA-RED HEATERS

These latest type heaters
are ideal for bathroom,
kitchen,
They are simple to make

bedroom, etc.

from our easy to follow instruc-
tions—uses silica enclosed elementa
designed for the correct infra-red wave-

length (3 microns). Price for 750-watt ele-
ment and instructions. 15/6 plus 2/6 post and

insurance. Or made up heater, 52/6, plus 3/6 post and 1nsurance

—fully tested and guaranteed.

750mW TRANSISTOR
AMPLIFIER

4t i e

two In push-pulk

fnput for erystal or magnetic mlmphone
for pick-up—feed back loops—sensitivity
5 mjv—output 1 watt peak into 35 ohm

speaker. Speakers available. Price 52/6.

Postage and insurance 2/6.

THE GOOD COMPANION

Largely due to the helpful criticisms and mggesuons
received from purchasera of our previcus sct " The Real
Ce jon' we have imp: and now supersede this
with a new set which we call " The Good Compenion.’
‘We fee] confident that this new set is ome of the finest
of its kind available. The design is the combined efforts
of our own technicians and of those of several of the lead-
ing manufacturers in the country, and the resulting set
bas a performance as good as if not superior to those sell-
ing at £20 and more. It has the eight transistor set per-
formance.
Features include American Philco R.F, tranestors and
Mullard A.F. transistors—Q.P.P. output giving 760 mWe—m
full age on Medi and Long: y fine tuning
t I Ll of difficult stations
like 208—variable (eed-bnck control—full tonal qualities
—rcal]y superior lookmg cabuwt size 11 x 8 X 8in. approxi-
al months

from battcry wstmg only 3/6.

Cireult employs six transistors and two diodes, it incorporates all latest refinements and
oscillator LF. Transformer is pre-aligned s0 no instruments are necessary.
e this set. The Instructions are fully comprebensive with plenty of illustrations. Bervice is available in the uniikely
cultiss. All componenta fully guaranteed. Price of all components and cabinet to make

event of your getting into diffi

set as illustrated £9/19/6. Poat and insurance b/-. Battery 3/6 extra.

Any one who can solder competently ean

ELECTRONIC PRECISION EQUIPMENT, LTD.

post orders are dealt with from Eastbourne, so for prompt attention pleass ?ost your orders to 66 Grove Road,

[ R R T R R 0 R R L 5 B I B B R R B B 5K B R R B B o R R R R B R R R R R R

marked Department 2. Callers may use any one of the Gompanies below.
520 High Street North, 42-46 Windmill Hill,
Manor Park, E.I12. Ruislip, Middx.
Phone: CRO 6558. Phone: ARChway 1049. Phone: ILFord 1011. Phone: Ruislip 5780. Phone: ELGar 4444.
Half-day, Wednesday. Half-day, Thursday. Half-day, Thursday. Half-day, Wednesday. Half-day, Thursday.

R R R o 5 R L R 5 R R R R R R BB B o R R B R B R B R A B R B B B R R R R R K R R B A B B B R R R R B B B

Eastbourne,

29 Stroud Green Road,
Finsbury Park, N.4.

226 London Road,
Croydon.

246 High St.
Harlesden, N.W.I0.

R R R R 5 5 S R R R R R Y R A R R B R R R 9 R A B R B R B R B B B B B B B B R R 9 R R R 9 R R B Y B R R R R B B R R R B B B R B R
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VALVE VOLTMETER

WIDE FREQUENCY COVERAGE
HIGH IMPEDANCE

The model [72A is a new mains operated Valve Voltmeter designed for the
RadiofT.V. Engineer, Laboratories, Research and general service work.
Zero drift is negligible and the reliability of the instrument is enhanced by
selected valves and printed circuitry. Operation of the instrument is simplified
by the use of only two connections and two switches to select ranges.

LVE VOLTMETER

SPECIFICATION:
D.C. Volt Ranges, 0-1.5-5-15-50-150-500-1,500. Input Resistance, || megohms.
A.C. Volt Ranges: 0-1.5-5-15-50-150-500-15,00 volts R.M.S.
Also calibrated for peak to peak readings.
Frequency response, 30 c/s to over 200 Mc/s with probe.
input Impedance, 1.5-150 v. ranges 830 k., 500 v. range 1.3 meg., 1,500 v. range, 1.5 meg.
F.M. Facility, centre zero for F.M. discriminators. Accuracy, 3% A.C. and D.C.

Ohms Ranges, 0-1,000 megohms in seven ranges.
£27 .10.0

; ) i RETAIL
Werite for fully illustrated literature to: PRICE:

TAYLOR ELECTRICAL INSTRUMENTS LIMITED .
Montrose Avenue, Slough, Bucks. Tel.: Slough 2138| =
Cables: Toylins, Slough METAL INDUSTRIES GROUP =77

Sound Reproduction
at its best

PENCIL RIBBON
MICROPHONES

' ‘ TYPE PRL g
SBBS/ FM TUNER S e Bt 30/iolis

The S6BS/FM is the finest Tuner in our range, com-
bines the circuits of the highly successful S6BS and
FM91 Tuners, without any compromise on any range.
The 9-band AM section consists of 6 electrical band
spread wave bands covering from 11 m.—31 m., 2 short
wave bands covering 13 m.—140 m., and normal medium
waves 175 m.—570 m., ensures reliable world-wide long-
distance reception, combining the stability and sensitivity
of a first-class communication type receiver with the
very low distortion and wide frequency response
required by the modern High Fidelity Amplifier. The
FM section with a 2uv sensitivity, twin cascade limiters,
plus temperature-compensated Oscillator, A.F.C., and
a very high AM reject ratio provides a quality of input
only limited by the transmission.

CHAPMAN ULTRASONICS LTD.

Sales enquiries for both Companies

— e — e s S e S — O

Green Dot 250 and Blue Dot
600 ohms.

TYPE PRH
White Dot 30/50 and Red
Dot Hi-z

DIMENSIONS :

Max. Diameter base 1% in. reducing
to 1} in. on the shell.

Overall length of body—3} in. with-
out sacket.

Weight 9 oz.

=5

RESLOSOUND LIMITED
24, UPPER BROOK STREET, MAYFAIR, LONDON, W.1. Telephone: HYRE PARK 2291

Dol0S1WW
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2t S of research...

have resulted in an extensive range of high-quality DANAVOX components and accessories, suited for
tape-recorders, dictating machines, pocket radio sets, etc.

A small selection has been picked out and illustrated below, but our export department will welcome your
further inquiries which will be followed up by a complete component catalogue as well as our most favourable
quotation.
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Stetoclip & Stetoclip Stetoclip
Featherweight Junior ‘' 60" Senior

No. 3530—40 No. 3530—35 No. 3530—02

'

3 ;i_ﬂ!

i

Plastic Earset No. 3512
—83, Magnetic Ear-
phone available in im-
pedances from |5-
8,000 Ohms, and cord
withplug-combination
and length according
to individual require-
ments.

g
v

23

Hhd

JRntTE

i -
2 0 PR SIS S I H TS 3T )
o B B R S T T

Straight Jackplug

S B No. 7311—3}
3
Ris \
Jacksocket 3-pos. Switch
with breaker No. 2030—08
No. 7314—08
e S Teleclip, available with

earphones wired in
seriesorstereophonic-

Moulded Straight or
Angle Jackplug, only
available with cord.

ally, and with various
types of earpads, f.inst.
this lucite ** Earcup '

well suited for confer-
ence rooms, schools,
etc.

Danavox

DANAVOX A[S, LERS@ PARKALLE 112 COPENHAGEN @, TELEPHONE: RY 8401, TELEPRINTER: NO. 5848

Customers in Great Britain :

For fast service please address your inquiry to our London Branch: DANAvox (GT. BR'TA' N) LTD.

Lioyds Bank Chambers, 125 Oxford St., London, W.I Telephone : REGent 7486
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For all current and VOltage measurement... A.C. & D.C.

THE NEW TYPE
SALFORD

PANEL MOUNTING INSTRUMENTS

2 14 . 2’;_/[ 8’;_” & 5”

More and more designers and electronic engineers are
specifying Salford Type R instruments. The legibility of
the scale is exceptional and all unnecessary markings have
been eliminated. Fixing is simple and meets the require-
ments of existing standards.

Send for leaflet Type R today.
SALFORD ELECTRICAL INSTRUMENTS LTD

PEEL WORKS : SILK ST - SALFORD 3 - LANCASHIRE
TELEPHONE BLACKFRIARS 6688

S E E London Sales Office
MAGNET HOUSE - KINGSWAY W,C.2 Temple Bar 4668

A SUBSIDIARY OF THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND

23" TYPE R

MINIATURE ELECTRIC BULBS
FROM 1V to 50V

Heavy Gauge Steel IN SIZES FROM 4.5mm to 18mm DIAMETER

: After nearly 30 years of specialising solely
: in the production of Miniature Electric
Lamps, we have accumulated a store of

information that is freely available to the
Electronics Industry. You are invited to
write or phone us for any information you
may require about Miniature or Sub Mini-

DELVERFD FREE g ature Filament Lamps for use in existing
Brand new — Manu- @ | [ ?ﬁﬂﬁ:ﬁ'}ﬁg or new projects.

factured in our i or EQUIPMENT |
own works. 1 |§ REPLACED d . VITALITY BULBS LTD.
Shelves e%%"r“s?f}‘c’l‘f o || = : Neville Place, Wood Green, London, N.22  Phone: BOWes Park 0018
A o =
Heavy gauge shelves @ g
will carry 400 1b.

distributed weigh
welght . A. C. SOLENOID type SAM
Stove enamelled
dark green. ; Now fitted with stainless
6 shelves per bay— @ : 72" High
Extra shelves 8/- Il 347 wide steel guides—six times
each. b ” .
Quantity discounts. @ 18 12" Deep the life.

Continuous 14 ozs. at §”.
Instantaneous to 5% Ibs.
Larger and smaller sizes
available.

Other sizes available,
Also avallable in white at
at £6 per bay.

THE ONLY HEAVY GAUGE
SHELVING AT THIS PRICE Also — Transformers to

N.C BROWN LTD I y 7 KVA 3 phase.
. [ ]
Dept. W.W. Heywood, Lancs. Tel: 69018 R. A. WEBBER LTD.

KNAPPS LANE, CLAY HILL, BRISTOL 5. Phone 65-7228/9
e — 1]

—
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eLECTRo

HIGH CURRENT
SERIES

MINIATURE
MOVING COIL
SERIES

HIGH VOLTAGE
SERIES

L) MINIATURE
SERIES

NORMAL DUTY
SERIES

s PRECISION

SERIES
Hlustrated technical data sent on request :

ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS

Telephone : Stevenage 2110-7
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Bullers ceramics

for the ELEGTRONIGC INDUSTRY
(and Electrical Appliance Manufacture)

Bullers porcelaln for general insulation purposesa

Meticulous care in manufacture, high quality mate-
rial, with particular attention applied to dimensional
precision and accuracy, explain the efficiency and
ease of assembly when using Bullers die pressed

products. Write today for detailed particulars,

BULLERS LIMITED

Milton. Stoke-on-Trent. Staffs.
Phone: Stoke-on-Trent 54321 (5 lines)
Telegrams & Cables: Bullers, Stoke-on-Trent
London Office: 6 Laurence Pountney Hill, E.C.4
Phone: MANsion House 9971

OCTOBER, 1961

rampiai? DP4

brings
out
_ the best
ltl L in any
5 recorder

Even the most expensive recorder will only give its best performance if a
good quality, reliable microphone is used.
In the DP4, with a uniform wide frequency response from 50 cfs to 15,000 ¢/s,
Grampian have developed an outstanding, moderately priced instrument
which will please the most exacting recordist.
The DP4 is equally suitable for Public Address, Broadcasting, Call Systems, etc.

OUTPUT LEVELS

DP4/L, low impedance 25 ohms 86 dB below 1 volt/dyne/Cm3.
DP4/M, medium impedance 600 ohms 70 dB below 1 volt/{dyne/Cm?.
DP4/H, high impedance 50,000 ohms 52 dB below 1 volt/dyne/Cm?.

Retasl Price: DP4/L complete with connector and 18ft. screened lead, £8.
(Medium or High Impedance models, £1 extra.}

A complete range of stands, swivel holders, etc., is available also,

A matching Unit (Type G7) can be supplied for adapting the microphone
for a Recorder having a different input impedance, or when a long lead is
required. Retail Price £3/5/-.

Write or telephone for illustrated literature.

GRAMPIAN REPRODUCERS LTD.

Hanworth Trading Estate, Feltham, Middlesex. FELtham 2657

TRANSISTORISED
DC CONVERTERS

////////// 7222

HIGH EFFICIENCY—over 80%.

Up to 400 watts—800 watts intermittent.

MANUALLY CONTROLLED FREQUENCY 50 c/s-
60 c/s-400 c/s.

REED TYPE 50 cfs FREQUENCY METER fitted
to some models.

MARINE-AIRCRAFT-MOBILE use.
POLARITY REVERSAL PROTECTION.
PROVISION FOR REMOTE CONTROL.
SQUARE WAVE AND SINUSOIDAL.
Standard range available ex-stock for T.V.,
Fluorescent lighting, OSCILLOSCOPES, etc.
FROM 12V, 24V, 32V, 50V.

T ——

\\
\\
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7///////////////////,,

D.C.
CONVERSION
SPECIALISTS

VALRADIO LIMITED

DEPT. W.W./C. BROWELLS LANE, FELTHAM,
MIDDLESE X
Telephone : Feltham 4242.
Valradio and Stereosonoscope are the registered trade marks of Valradio Ltd.
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RULES

(1) AWARDS. The constituent- Associations are
prepared to award up to 8 premiums of 30 guineas
each to the writer or writers of eligible articles
published between January and December in any
one year. Some prizes will be awarded {or purely
technical articles as well as articles of commercial
or interpretative merit.

(2) ELIGIBILITY. (a) Articles in any journal are
eligible provided that the journal is available to the
public generally, either by subscription or by open
sale. (b) No articles can be accepted for considera-
tion before publication in a journal eligiblé for the

competition. In doubtful cases of eligibility the

Panel of Judges shall decide. (¢) The writers them-
selves must take the initiative and submit articl=s
for consideration but this rule does not prevent
acceptance of articles submitted by theeditor of a
journal. (d) Members of the Panel of Judges may
select and submit articles for consideration by the
Panel. () Candidates submitting articles must
certify to the Secretary of the Awards Committee
that they are not earning 25% or more of their
income from fees for articles or from book royalties.
When an-article is by two or more authors each
must be eligible under the above terms. In such a

PANEL OF JUDGES

WIRELESS WORLD

FOR WRITERS

The British Radio Equipment Manufacturers' Association
The British Radio Valve Manufacturers’ Association
The Electronic Engineering Association

The Electronic Valve and Semi-Conductor Association
sponsor-a scheme to award premiums of 30 guineas
each for articles, which, in the judges’ opinion, are
likely to publicisé”throughout the world the valuable
and original work taking place in the United Kingdom
in radio, electronics and associated instrumentation.

case the award of 30 guineas is shared between the
writers. Any number of articles may be submitted
by a single candidate.

(3) CRITEKIA. The discretion of the Panel of J: udges
is absolute. They are, however, directed to take
into consideration.the following factors: (a) com-
mercial or interpretative merit in the context of
British achievement in electronics, (b) technical
merit, (¢) originality, (d) presentation and clarity.
(4) PROCEDURE. Persons submitting articles for
consideration of the Panel should send seven copies
of the article together with a signed declaration
that the writer (writers) is (are) eligible within
Rule 2(e) to the Secretary of the AwardsCommittee,
c/o The Electronic -Engineering Association, 11
Green Street, Mayfair, London, W.1, formally sub-
mitting the article for consideration for an award,
All entries must reach 11 Green- Street not later
than the 15th January 1962. Articles should be sub-
mitted for consideration as soon as possible after
publication. Presentation of the awards is made

soon after selection, which takes place in March..

The names of the prizewinners areannounced in the
technical press and each prizewinner receives a
personal letter informing him of his success.

Prof. C. W. Oatley, 0.B.E.. M.A., Prof. Electrical Engineering, Cambridge University

B. C. Brookes, M.A., Sentor Lecturer, Dept. of Engineering, University College, London

A. H. Cooper, B.Sc. F. Jeffery

G. Reeves

Dr. R. C. G. Williams, Ph.D., B.Sc.(Eng.), M.LE.E., M.LMéch.E., A.C.G.I., D.I.C.

WRITE NOW

and enter your article in the competition., As a
writer oreditor, YOU can help tocreatean increéased
awareness of Great Britain's leading part m the

WRITE NOW TO:

development of radio, television, electronics and
agssociated instrumentation by entering or support-
ing this competition.

The Secretary of the Awards Committee, ¢/o The Electronic Engineering Association
41 Green Street, Mayfair, London, W.1

101
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Model 1200B.
For A.F. and
low R.F.
¢ applications.

B «g=Scnsitivity
] 100mV/cm.
B/W D.C. to
100Kc¢/s. C.R.
Tube 2%in.
diam.

£3510 0

F 9L
Le

Fring BaSE

Mode :2300.
Light-weight
Portable. B/W
D.C.t02.5Mc/s g
Sensitivity==m
50mV/cm. C.R.
Tube2}in.
diam.
Dims.: 7}x4ix
73ins.
£39 10 0

write for full details of
OSCILLOSCOPES

SONTRANIC LIMITED

FORUM WAY : EDGWARE - MIDDLESEX - TELEPHONE EDGWARE 6020 — 3736

TRANSFORMERS SO0KET %Réw;"—%

COILS LARGE OR SMALL QUANTITIES

We are specialist =
CHUKES TRADE ENQUIRIES WELCOMED dIStI’IbUtOpI’S and can %
SPECIALISTS IN offer quick delivery =
FINE WIRE WINDINGS of all threads, including §

MINIATURE TRANSFORMERS, PICK-! UP
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.O., M.OS., L.EB., ETC. MOUNT PLEASANT,
123-5-7 PARCHMORE ROAD, THORNTON HEATH SURREY LEYLAND, LANCS.
LIVINGSTONE 2261 EST. 1933 Phone: Leyland 21202.

B.A. and Unified.

Olivers

SOCKET SCREWS LTD

For S—afety's Sake
use AVO Prodclips

Patent No. 748811
Safety first every time with these patented spring-
oaded AVO prodclips.

Cleverly designed for use as insulated prods, they are
invaluable for reaching and holding test points which are
difficult of access.

Suitable for use with AvoMeter, Multiminor and Avo Electronic
Test Meter Leads.

Post Free 15/= per pair
m@ XL'XID AVOCET HOUSE . 92-96 VAUXHALL

BRIDGE ROAD LONDON, 8.W.1

VICtoria 3404 (12 lines)
A MEMBER OF THE MEMBER INDUSTRIES GROUP OF COMPANIES

vee with Trigger-Action
§ Spring-Loaded Clips

m... PRESS TRIGGER
"~ T0 OPEN

®RELEASE TO GRIP
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AUTOMATIC
COIL WINDING MACHINE

Type Al/1(25/50 $.W.G.) Type Al/X (19/46 S.W.G.)
THESE MACHINES INCORPORATE THE

FOLLOWING FEATURES :—

Infinitely variable wire gauge adjustment with
easily read scale calibrated in .00lin. Width
of coil quickly adjusted within fine limits,
Adjustable tailstock fitted with spring loaded
live centre and quick release lever. Machines
to stop automatically at a required number of
turns can be supplied.

We will be pleased to send you an tllustrated
leaflet giving a full technical specification on
request.

KOIEcnuc t! 73 UXBRIDGE ROAD,

EALING, LONDON, W.5 EALing 8322

_scopic aerial for short wave—Housing unbreakable wooden

WIRELESS WORLD 103

SONIC MASTER

4-TRACK TAPE RECORDER
BARGAIN!!!

Complete Tape Amplifier (pre-amplifier,
output stage 3 watts, oscillator and power
pack).

9 x 5in. high flux density loudspeaker.
Superimposing facilities, 4-track change-
over switch, recording level indicator.
Separate independent mic. and radio/gram
inputs with mixing facilities.

Separate bass and treble controls . . 8 gns.
Extra speaker if required (9 x 5in.
high flux density) ............ 11 gns.

De luxe Cabinet

(to take two 9 x 5in. loudspeakers) 8 gns.
Standard Cabinet

(takes one 9 x 5in. loudspeaker) .. 4 gns.

Latest Collaro Studio 4-track 3-
speed transcriptor with pause and

digital counter .............. 13 gns.
Microphone, recording leads, 1,200ft.

7in. spool and spare 7in. spool. . 3 gns.
Complete kit, de luxe cabinet with

two 9 x 5in. speakers .......... 29 gns.

Or deposit of £10 and 12 monthly pay-
ments of £1/15/6.
Complete kit, standard cabinet with

one 9 x 5in. speaker .......... 25 gns.
Or deposit of £10 and 12 monthly pay-
ments of £1/10/6.

Post and packing extra.

TRANSISTOR TRAVELLING

SUPERHET ¢ TRABANT 6”

Transistor Travelling Superhet *‘ Trabant T 6 ” Technical
Data: Power supply 2 flat batteries 4.5 volts—Working voltage

’ 2 9 volts max. Power consump-
tion ca. 125 mA at 8 volts
without modulation—Semi-
conductor equipment 7
transistors, 2 germanium diodes
—Receiving ranges short,
i medium, long wave—Station
tuning planetary drive with
dial scale—Circuits 7, 2 of
them variable—Intermediate
frequency 460 kllocycles—AVC
acting on the first intermediate
frequency transistor, additional
attenuating diode in parallel
with the first intermediate fre-
quency circuit—LF final stage
= 300 mW-—Loudspeaker permanent dynamic oval speaker
1 VA—Aerials ferrite aerial for medium and long wave, tele-

housing coated with coloured material-——Dimensions 103in. x
74in. x 3§in. Weight with batteries approx. 5 Ib.
£25 only—limited quantity.

GENERAL SONIC
RADIOS

92 CALEDONIAN ROAD,

LONDON, N.1.
TELEPHONE: TERMINUS 0322
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Your Laboratory
is not complete
without it

[l BBt o rd b

PREPULSE

SINGLE
MAIN PULSE [ L0

DOUBLE
MAIN  PULSE L

A oaystc,

a VOLTS +ve OR —ve

c. ﬁISEYN( 0-035y SEC

E}Oﬂysﬁc TO 2SEC. CONTINUOUSLY VARWBLE * % 2 0.02pS€C.

£ 20my Tosov:rb N 1 STEPS VARIABLE +ve OR =~ ve

G. APPROX.
H msuwz lO-—IzmuSEC 20mV TO 2% 5-50¥ DEPENDENT ON LOAD

REPETITION RATE comwuousu VARIABLE O4¢/s TO tMc/s* 5% BY NTERNAL GENERATOR,
OR 10 25Mc/s BY EXTERNAL TRIGGER SOURCE.

TR

The Nagard wide range pulse generator
fast rise time, accurate pulse shape,
reliable calibration and wide range of
pulse dimensions make this an invaluable
standard test instrument

Some of the applications are:—

Setting up—Attenuators and Amplifiers, Delay lines, Calibrating
oscilloscopes, Analogue and Digital Computers

Measurement of—Response times, Paralysis of amplifiers,

Time intervals, Amplitude comparisons.

As an originator of accurate pulses
for modulation, simulation, and testing of various pulse driven
devices it is unequalled.

The internal rate generator
provides consistently accurate frequencies over a range of 0.1 cfs to
1 Mc/fs or to 2 Mcfs when set to double pulse operation.

The output amplitudes

are accurate within 2% and may be easily calibrated to better
accuracies for specific tests.

THERE ARE TWO MODELS . —

TYPE 5002A—Pulse width range 0.1 usec. to 1 sec. new standard.

TYPE 5002 — ,, & L 7] ;&sec. to 2 sec. to special
order.

IMMEDIATE DELIVERY—NOW AVAILABLE EX
STOCK

WIRELESS WORLD

DATA SHEET No. 1060 GIVES FULL DETAILS
18 AVENUE ROAD,
BELMONT, SURREY

MEJ TEL: VIGILANT 9161-2-3 !
SORAN SO W BT
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AT LAST, FOR ONLY £1.3.0

INCLUDING POST & PACKING

A really efficient Fan for use in
Electronic Equipment

This is what the Electronics world has been
waiting forl At extremely low cost air-stirring
and extraction can be easily achieved.

Also in production we have Low-Speed Motors
from 8 r.p.m. to 40 r.p.m. Price and further
details on application to:

KENURE HOLT & CO. LTD.

BOYN VALLEY RD., MAIDENHEAD, BERKSHIRE
Telephone : Moidenhead 5331-2

WE ALSO HAVE SUB-CONTRACT FACILITIES FOR ELECTRONIC
WIRING AND ARE FULLY A.i.D. APPROVED

MANY MORE PEOPLE ARE USING

C.G.S.

VITREOUS ENAMELLED
WIREWOUND RESISTORS

I Rating in watts
RCSC CGS = Ran
Style | Style RCSC Commer- ange
| | cial
o 1 i
RWV4-) | VPF4 3 | 4 0.5Q to I5kQ
RWV4.K | VPFIO 4.5 10 1Q to 68(2k
RWV4-L | VPFi4 [3 14 1Q to 100k
#® R.C.S.C. Type Approved.

& 1009, test and inspection.
@ Continuous batch sampling to R.C.S.111,
@ Guaranteed reliability.
@ Competitively priced.

E.I.D. APPROVED Ask for price lists

THEC.G.S. RESISTANGE co.Lto

MARSH LANE, GOSPORT STREET, LYMINGTON, HANTS,
Tel. Lymington 281 |
London Office: 30 Clarendon Rd., Harrow, Middx. Tel. Harrow 4147
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A NEW BBC ENGINEERING
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Just published —

SOUND AND

TELEVISION
BROADCASTING

General Principles

K. R. Sturley, Ph.D., B.Sc., M.L.E.E.

This manual, primarily written for recruits to the BBC Engineering Division,
explains the basic principles of sound and television broadcast engineering and
operations. The introductory chapter deals with basic physical principles and their
applications to broadcasting. Chapters follow on sound and television studios,
telecine and telerecording; amplitude and V.H.F. modulated transmitters; the
problems of conveying the sound and television programme frequencies; and
communicating between the various studio centres and transmitting centres.
This book will be invaluable to anyone engaged in broadcasting and other forms
of radio communication, and to those responsible for training in these fields.

45s net. by post 46s 4d. 378 pp illustrated.
published for * Wireless World ™’ by
ILIFFE Books Ltd. DORSET HOUSE

STAMFORD STREET

105
TRAINING MANUAL

Other BBC Engineering Training
Manuals in this series

STUDIO ENGINEERING FOR
SOUND BROADCASTING
General editor: . W. Godfrey
258 net, by post 26s. 208 pp.

TELEVISION ENGINEERING
Principles and Practice

by S. W. Amos, B.Sc.(Hons.),
AM.I1EE. and D. C. Birkinshaw,
MB.E., M.A., M.I.E.E.

Vol. 1. Fundamentals, camera tubes,
television optics, electron optics.

35s net, by post 36s 2d. 302 pp.

Vol. II. Video-frequency amplification.
35s net, by post 36s 2d. 270 pp.

Vol. ITI. Waveform generation.
30s net, by post 31s. 224 pp.

Vol. IV. General circuit techniques.
35s net, by post 36s 2d. 268 pp.

from leading
booksellers

LONDON S.E.I

NEW EDITION just out!

The
Catalogue
for every
radio
enthusiast

i

Send for your copy today.

l POST
COUPON
1 vooay
) Please write
B cATALOGUE
l on top left
l corner of

envelope. Surrey.

150 pages
Over 500

illustrations

Over 5000

components listed

This istoday’s most up-to-date, most comprehensive
component catalogue for the radio constructor,
experimenter, electronic engineer & hi-fi enthusiast.

.‘--------ﬂ--------ﬂ-----------
Please send latest Catalogue. | enclose 3/- for cost and postage. 0

Home Radio Ltd., Dept. W., 187 London Road, Mitcham, ]
MiTcham 3282. i
Y Y T T T T T T T T
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Tubes =

KIGKEST QUALITY-—COMPARE QUR PRICES

Ins'n/e GUARANTEED

TABLE MODELS FAMQUS MAKES,
Absoclotely complete.

These sets are unequoalled in value due to

huge purchase direct from source. Tbey

are untested and are not guaranteed to be

in working order. CARR., ETC., 15/-.

12"— £2-19-0
14— £4-19-0
ALSO 12’ 5 CHANNEL TV's 55/-.
UA20 AUTOCHANGERS

Latest B.8.R, 10 mixed records. Un-
repeatable Pre-Budget opportunity.
£8/19/-. Postage 3/-.

Transistors. Red Bpot 3/@ each; White
8pot 4/6 each; Yeilow 8pot 2/9 each;
Green 8pot 2/8 each,

Germanium Diodes, general purpose, 0d.
each, §/- doz.

100 RESISTORS 6/6
100 CONDENSERS 10/-

Mintature Ceramic and Silver Mica Con-
densers, 3 pF to 5,600 pF. LIST VALUE
OVER £5.

MOST MULLARD, 6 Months 12 Months 12 Months
mAZDA SOSSCB ) o/ 10in,  £1-10-0 £3- 0-0 :531‘:5;“
SO oo | 19in,  £1-15-0 £3-10-0 |u v
TROESwR ead | 4in.  £2- 0-0 £4- 0-0 [*%EY
Nowatard, masta | 15/17in,  £2-15-0 £4-15-0 fcmx 172
0 s el i, £3-15-0 £5-15-0] 86-0-0
13 CHANNEL TV’s 60-AX

standard and low loss, 26 yds., 12/6.
50 yds. 22/@. 100 yds. 42/8.
Co-ax. Plugs 1/3. Wall outlet boxes 3/6,

TEST SETS TYPE 7T4A
A service 'scope easily convertible for
standard use, 200/250 v. a.c., all valves,
E.C.R. 80 tubs, excellent case £4 1 0
worth £10. Our price U U

MAINS AMPLIFIERS
3 valve (10F3, 10P14, UU9), 3 watt, 8in.
loudspeaker. In two tone cases with
oontrols. Ideal for record players,, P.A.
work, ete., 19/-. P.P. 5/6.

4-speed Record Players
Latest Turntable, tegether with light-
weight 8taar Galaxy dual sapphire
crystal turnover pick-up head. Amazing
value (pick-up only 18/-), £3/10/-

Carr. 8f
MULTIMETER

Reads A.C. and D.C, volts to 1000. ©
ranges at 1000 ohms per volt. D.Q. cur-
rent, 3 ranges to 500 M.A. Be

readlng to 200K in 2 ranges.
with Prods. 59/8. P.P. 1/6.

WE ARE PLEASED TO ANSWER YOUR ENQUIRIES S.A.E.

VALVES

BY RETURN OF POST
GUARANTEED 3 MONTHS
NEW LOW PRICES

0zZ4 5/~ 1 6K25  7/8 | 20P1 9/9
1A7GT 11/38 | 6L1 12/6 | *20P3 12/6
1C5GT  8/6 | 6L6 9/9 | 20P4 17/~
1H5GT 9/9 | 6L6G 7{3 20P5 15/~

- | 25A6G 8/~

INBGT 9/8 | 6L18 8/6 | *25L8G  6/9
1R5 5/6 | 6L19 25L6GT 9/-
184 8/- | 6LD20 8/6 | 2524G 7/3
185 4/9 | *6P25  8/8 | 30F5 6/9
*1T4 $/9 | *6P23 12/8 | 30FL1 9/8
243 7/9 | *6Q7G  6/3 | 30P4 12/6
2D21 4/6 | 6Q7GT 8/9 | 30P12 8/~
3A4 4/9 | *6SA7  §/9 | 30PL1l 10/6
3Q4 - | *68G7 4/9 | 3BL6GT 8/~
384 6/- | 68H7 4/8 | 35W4  6/9
3v4 8/9 | 68J7 4j= | 35Z4GT 5/3
5R4G  9/6 | 6BK7  5/3 | 50CDEG

*5U4G 4/ | 6BL7GT 6/- 19/-
5T4 8/8 | B8NT7GT 4/8 GOLGGT 9/~
5V4G 8/9 | 68Q7 8/= 16/-
5Y3G  5/9 | *65S7  4/6 GISPT 11/-
5Y3GT 6/~ | 6U4GT 10/6 | 77 8/6
5Z3 8/8 | 6V6G  5/6 | 80 5/9
524G 8/8 | 6V6GT 6/6 | 83 9/8
5Z4GT 11/~ | 6Y6G  5/8 | 185BT 18/-
6A6 8/- | 6X4 8/~ | 807(A) 5/6
6A8G  9/8 | 6X5G  5/- | 807(E) 3/9
6ACT  4/3 | 6XbBGT 5/8 | 965 3/9

6B8G  3/6 | 1002 13/6 | CCH35 14/-
6BA8 6/~ | *10F1 5/9 | CL33 11/0
6BE6  5§/9 | 10LD1114/6 | CY31 9/8
6BG6G 12/6 | 10P13 8/~ | D63 1/8
6BW6 7/0 | *10P14 9/- | DASO 2/6
6BW7 5/9 | 12AH7 6/9 | DAC32 9/8
“6C4 3/6 | 12AH8 9/9 | DAF91 4/9
6C8 4/8 | 12AT8 7/8 | DAF96 7/8
6C9 8/8 | 12AT7 5/6 | DF33  9/9
8CD6G 21/- | 12AU7 6/- | *DFO1  3/8
6CHS8  8/3 [ 12AX7 6/0 | DF96 7/3
6D6 4/8 | 12J5GT 8/8 | *DH7? 8/~
*6F1 4/8 | 12K7GT 5/~ | DH81 _9/-
*gF12  3!- | I2K8GT DK32 11/3
6F6G  6/3 11/- | DK91  5/8
8F13 6/9 | 12Q7GT §/- | DK92 7/
6F14 9/6 | 128K7 4/9 | DK% 7/8
6F1b 8/6 | 128K7GT DL33  3/6
*6HE 2/ 4/9 | DL35 9/6
*6J5G  2/9 | 128N7GT DLOL 8/~
6J5GT  8/0 8/6 | DL92  6/-

SPECIAL OFFER

109, DISCOUNT ,&iiciasens

of any S8IX VALVES marked in black, type (15%
in dozens).
FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex-Government or ex-equip-
ment origin. 8atisfaction or Money Back Guaran-
toe on goods If refurned unnsed within 14 dava

Post: 1 valve 6d.; 2-11, 1/-.

*EB41 7/- | HBCSO 7/6 | U71 8/~
*EBS1 3/6 { HL41DD U4 8-
EBC33 4/9 9/8 { U76 §/8
EBC41 8/- | HVE2 7/6 | U78 5/-
EBC81 7/9 | *KT33C 6/ | US2 s
EBF80 7/9 | *KT36 8/- | Ul07 11/-
EBF89 8/6 | *KT44 7/6 | U118 8/~
EBL21 12/6 | *KT45 8/6 | Ull9 8/9
EBL31 21/- { KT61 §8/6 | Ul42 8/-
*EC52 8/6 | KT63 6/3 | Ul43  9/9
ECC31 9/6 | KT66 12/8 | Ul45 6/~
ECC32 4/- | KTW61 5/8 | Ul47 5/6
ECC33 4/6 | KTW62 §/9 | Ul49 -
*ECC34 9/- | KTW63 §/9 | Ul50  6/8
ECC35 6/~ | *KTZ63 5/6 | U151l 8/-

ECF80 8/6 | *P41 4/6 | U282  15/-
ECF82 8/8 4 7. | U30L  15/-
ECH21 12/6 | PCCBS  9/3 | U309 -
ECH35 9/6 | PCC88 18/- | U329 -
ECH42 8/6 | PCCRO 13/8 | U339  11/-
ECHB1 8/~ | PCF80 7/- [ U801
ECL80 7/- | PCF82 7/8 | UABCS0 8/6
ECL82 9/6 | POF84 18/ | UAF42 8/~
ECL83 12/- | PCL&2 7/3 | UBC41 7/9
EF22 /- | PCL83 10/8 | UBF80 8/
*EF54 3/3 | POL84 7/6 | UBF89 7/9
*EF80 4/0 | *PEN23 4/6 | UBL21 14/6
EF85  8/6 | *PEN46 7/3 | UCH21 12/6
EF86 9/- | *PEN48 5/3 | *UCH42 7/6
EF80  6/9 | °PL33 8/3 [ UCHS1 8/
*EF91 3/- | PL36 10/6 | UC1.82 11/3
*EF92 4/8 | PL38 18/6 | UCLS3 13/6
12/8 | PL81 F41
EL33 4/8 [ PL82 6/9 | UF42 §5/6
*EL33 8/- | PL83 6/9 | UF80 7/6
EL35 7//- PL84 8/- | UPBd
EL37 11/6 | PY3l 7/0 | UF88 14/8
*EL38 12/6 32 10/- | UF89 -
EL41 8/- | PY80 7%~ | ULAl ¥~
EL42 9/- | PYSBl  6/- | UL44 11/-
EL50 9/- | PY82  6/8 | UL48
EL84 7/- | PYS3 7/6 (ULS4 778
*ELS1 4/6 | PZ30  9/6 | ULSO 8

EM80 8/8 | R19 11/- | UYIN -
EM81  8/9 | *T4l 7/8 | UY21 o
EM84 9/9 | TDD4 7/6 | UY4l 6/~
EM83 10/6 | Ul4 8/- | UY85 6/8
EN31 1¢/- | U18 8/~ | VR103/30
U2 8/9

Bmall 8/~ | U24 15/- | VR150/30

EYS88 - | U256 12/8 8/8

*617G 5« | 13D3 7/- | DLO3  4/9 | EZ40  6/8 | U26 9/9 | X683 9/6
8J7GT 7/6 | 1487 22/8 | DL94  6/8 | EZ4l ?/- | UL 7/8 | X66 /-
6K6GT 8/6 | 19BG6G DL35 7/8 EZ80 8/- | U35 /- | X76H 12/
*6K7G  2/3 15/- | EAS0 EZ81 6/6 { U37 26i- | X79  18/8
8K7GT 4/9 | 20D1 8/8 | EABC80 7[8 GZ30 11/- 050 5/8 8/
*6K8G b/8 | *20F2 8/6 | EAF42 8/6 | GZ32 *052 4/9 | Y83 8/3
SK8GT 9/9 | 2011 16/- [ *EB34 1/6 | HABCS0 9/ 8 U70 5/6 | *Z68 9/8

The most Competitive Comprehensive Valve List in the Counctry

TEGHNIGAL TRADING GO.

350/352 FRATTON ROAD, PORTSMOUTH

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU
THE PICTURE

WITH THE
FINEST REBUILT CATHODE RAY TUBES

12 MONTHS
GUARANTEE

15/-

ALLOWED
ON RECEIPT
OF OLD
TUBE

IN

12—
lsn_

14" £4-15-
17" £5- 5-
21" £7-15- 0
CASH WITH ORDER
OR PRO FORMA, ADD

12/6 FOR CARRIAGE
AND INSURANCE

DELIVERY FREE IN LONDON AREA

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.

35, SACKVILLE STREET

REGENT 6404 LONDON, W.I.

DEPENDABLE RADIO SUPPLIES LTD.

12 TOTTENHAM ST., LONDON, W.1, Tel. LANGHAM 7391

POST OFFICE
RELAYS
TYPE 3,000
TYPE 600

LARGE STOCKS AND
QUICK DELIVERIES

SIEMENS HIGH SPEED 0/0 RELAYS
250+ 250 obms Twin Coils 8/6

500+ 500 ohms Twin Coils §/6

850+ 850 ohms Twin Coils 9/8

@.E.C. MINIATURE SEALED RELAY3—MOST VALUES FROM STOCK
8.T.C. MINIATURE SEALED RELAY
4184GD 700 2¢/0 24 19
4190HC 170 2 /0 12 17

1/6 Post & Packing on all relays. Send for lists.

ROTARY TRANSFORMERS

Delivery ex stock. Quotation on

1,000+1,000 ohms Twin Colls 10/6
1,700+1,700 ohms Twin Coils 17/8

[=1-]

application.

H.T. 31 H.T. 32
Input 11.5 v. Input 11.5 v.
Output 250 Qutput 490
v.at 125 mA. v. at 65 mA.

ROTARY TRANSFORMERS
Made by DELCO

TYPE 1. 37/, P. & P. 5/-
TYPE 2. 37/6. P. & P. 5/-.
Type |I. Dual voltage 12 or
24 v, input 265 v., 120 mA.

output; 500 v.,, 26 mA. output.
Type 2. (2 v, input 275 v.,
110 mA. output; 500 v., 50 mA.
output. Both types dual output.

OTHER LINES AS DESCRIBED IN PREVIOUS ADVERTISE:
MENTS STILL AVAILABLE. END FOR LIST.
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TESTMETERS FOR EVERY POCKET AND PURPOSE

1,000 OHMS PER VOLT

MODEL U.l. Reads A.C. and
D.C. volta up to 1,000, D.C.
current to 500 mA; Resistance
to 200 K. Basle movement
300 #A. Easgily read open scale.
Slze 53 x 3¢ x 2}n.

£2/19/6.

2,000 OHMS PER YOLT
MODEL TP-10. Reads A.C.
and D.C. volts up to 1,000;
D.C. current to 500 mA. Re-
sistance to 1 Meg,; Capacitance
to 1 uF; Declbels from --20 to
+86; Output jack for Audio
measurements. 8ize 3} x 5 x 1}in.

£3/19/6.

20,000 OHMS PER VOLT
MODEL TP-5S. Reads voltages
up to 1,000, D.C.at 20,000 ohms
per voit, and A.C. at 10,000
0.p.v.; D.C. current to 500 mA;
Resistanee to 10 Megs; Capacl-
tanee to 0.1 uF; Decibels from
—120 to +36. Size 3} x5} x11in.
£5/19/6-

30,000 OHMS PER YOLT
MODEL 500. Reads voltages
up to 1,000, D.C. at 30,000 ohms
per volt, and AQ. at 15,000
o.p.v.; D.C. current to 12 amps;
Resistance to 60 Megs; Decibels
from —20 to 4 56; Incorporates
internal buzzer for audible
warning of direct shorts and
blocking condenser for AF
output measurements. 8ize
3f x 6% x 2in.  £8/19/6.

20,000 OHMS PER VOLT |

MODEL 8 AVOMETER. Ex-
Air Ministry but thoroughly
overhauled and in perfect order.
Too weli known to repeat specl-
fication which will be sent on
request. Model 7 AVOMETERS
also available, appearance as

above.
Model 8 ........ £1710 0
Model 7 ........ £12 10 0

All instruments supplied with test leads and

prods,

instructions, and internal batteries, and are fully guaranteed.

Further details sent on request.

CRYSTAL CALIBRATOR No. 10

A superb Crystal Controlled
‘Wavemetor, Has directly
calibrated dlal for nominat
coverage of 1.5-10.¢ Mc/s.
but may actually be used
from 500 kcfs up to 80
Mefs, Complete with 500
kefs. Crystal, 2 valves
typs IT4, 1 of 1R5 and 1
of V286 (Necn Btabiliser),
and Instruction Bool
Bize 7in. X 7}in. x 4ip.,
weight 5 1ba. Used but in
first-class condition. ONLY
£2/19/6. Carr. 3/6.

PGR COMMUNICATIONS REGEIVERS

Manufactured by Pye & Philips. One of the Army’'s
most versatile and sensitive seta. RF Stage and 2 of
1F., using 6 British 1.0. valves. Large 180 Degrees
Illuminated and Calibrated Dial, Flywheel Tuning with
locking device, Aerial Trimmer, Tone and Volume con-
trols, Band Bwitch, front panel jacks for speaker or
phones. In black metal case. 8ize 17in, L. x 8in. H. x
10in. D. Model PCR covers 6-18 Mc/s., 200-560 metres
and 850-2,000 metres, and has internal 5in. speaker.
REME reconditioned AS NEW £9/19/6, OR uscd, but
very good condition, £7/19/6.

Modei PCR 2 has similar Long and Medium Waveband
ooverage, Bhort wave 6-18 Me/s, but no speaker. Used
good condition scts only avaiiable, £6/19/6.

Every receiver aerlal tested before despatch. Add 10/6
carriage all models.

Designed to operate from bulky EXTERNAL power
supply, but any set can be fitted with BRAND NEW
COMPONENTS INTERNAL PACK for 200/250 v. A.C.
at an extra cost of £2.

W 1191A WAVEMETER. Crystal controlled heterodyne
frequency meter covering 100 kc/s. to 20 Mcfs. in 8
switched bands and is virtually the British BC221.
Power requirements 2 v. L.T. and 40-60 volts H.T.
Complete with Calibration Book, Crystal, Operating
Valves and full ret of spares. Used but in perfect order.
ONLY £5 (carriage 15/-).

PANEL METERS

F.S.D. SIZE AND TYPE PRICE

25 microamps D.C. 2lin. Proj. circular 59/6
50 microamps D.C. 2}in. Flush clrcular 59/6
50 microamps D.C. 3{in. Flush circular 80/-
1 milliamp D.0, 2iin. Flush circular 30/-
200 milliamps D.C. 2%in, Flush circular 12/6
20 amps D.C. 2in. Proj. circular 76
40 amps D.C. 2in. Prof. circular 716
300 volis A.C. 2lin. Flush circular 25/-
500 volts A.C. 2lin. Flush circular 25/~

BC 221 FREQUENCY METERS

Coverage 125 ke/s to 20 Mc/s.
and known the world over as a
first class standard, Complete
with original calibration book,
crystal, valves, and instruction
book. Used, but in very good
condition. ONLY £16. lllus-
trated descriptive leaflet available
on request.

‘““ P.W.” 6 TRANSISTOR
PERSONAL RECEIVER

Designed by the
technical staft
of Practical
Wireless, easy
to bulld, using
printed  circuit,
and lst Grade
Matched Tran-
sistors and Diode.
* Medium
and Long Wave
coverage to inter-
nal speaker. All
parts sold sepa-
rately (new components only) enabling vou to buy as
required, and full detailed price list will be sent on
request. Constructlonal details 1/8. TOTAL COST IN-
CLUDING BATTERY AND CABINET, £8/19/6.

AMPLIFIER N24, As previously advertised. 4 valves,
rack mounting, with internal A.C. mains pack for ncminal
110/230 volts. Output to 600 ohms line, provision for
800 obms or High Impedance Input. A first-class job.
ONLY 89/ (carr. 10/6).

BC 342 RECEIVERS. A iew only of these famous Ameri-
can sets covering 1.15-18.0 Mc/s., in six bands. Internal
118 v. A.C. Mains pack. A super receiver in first-cliss
condition and perfect working order. ONLY £20
(carriage 15/-).

UNISELECTOR. 25 way 8 bank 15 ohm coil for 24 volt
operation, unused, ex-brand new equlpment, only 62/6.

SPRAGUE CONDENSERS. Metal cased wire ends. New,
.01 mfd. 1,000 v. and .1 mid., 500 v. 7/ per dozen.
Special quotes for quantities.

“GOOD COMPANION™ 6

TRANSISTOR COMBINED

PORTABLE AND CAR RADIO

The finest Transistor Portable ever designed for the constructor.

% 750 mW Output.
Y% 6 Transistors plus 2 Diodes.

% Covers 540-1,640 Kcfs (180-550 metres)
and 160-285 Kc/s (1,050-1,880 metres).

% Latest printed circuit technique.
% Pre-aligned I.F.T.s.

Y% Very fine tuning with calibrated dial,

+ [nternal high gain aerial with car aerial
socket.

¥ Brilliantly styled 2 colour cabinet size
Ilin. x 8in. x 3in.

Technical knowledge is not required to build this set, the easy-to-follow illustrated data which can be purchased for

3/6 making construction simplicity itself.

TOTAL COST INCLUDING CABINET AND DATA (Battery 3/6 extra.)

All parta sold separately, delailed list on request.

£9.19.6

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS

(LONDOR) LTD.

Radio Corner, 138 Gray's Inn Road, London, W.C.1.

Open until | p.m. Saturdays.

ELECTRONICS

Phone: TERMINUS 7937

We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross.

G
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Pocket

Size
5% x 3 x 1in.

1918 £5.10.0 »

COST

‘QUINTET’ [ ~ew |

Medium

@ New easy printed circuit.
@ 250 mw Push-pull output.
@ 5 Mullard transistors.

A new design with full cover-
age on medium and
wave, complete station sep-
aration.
and earphonefrecord sockets.
Free instructions and price
list on request,

@ After sales service, fully
guaranteed

WIRELESS WORLD

and long
loudspeaker

wave
radio.
LONG WAVE

UNBEATABLE IN
long
Fitted car aerial

6 ' Top-Grade "’
tors.

AVO MULTI-METERS
AVO MODEL 7
COMPLETE WITH INSTRUCTIONS,
LEADS & BATTERIES. (List£19/10/-

© AVO MODEL 8
COMPLETE WITH LEADS BATTERIES
AND INSTRUCTIONS, (Lisd€24/10}-)

price  £17.10.0 o5 s/

BOTH TYPES ARE FULLY
GUARANTEED

@ ' Hi-Fi "

® CONTESSA &

6 TRANSISTOR MEDIUM AND
TERRIFIC SENSITIVITY

AND APPEARANCE

SPECIFICATION

© 425mW Push-Pull Output.
Ediswan Transis-

= @ New Type Printed Circuit with all
Components marked.

@ Full Medium & Long Wave Tuning.

High '* Q " Internal Ferrite Aerial.

Car Radio Adaptation and AVC.

@ Slow Motion Fingertip Tuning with
Station Names clearly marked.

Quality Speaker.

@ Attractive Rexine Covered Cabinet.

SUPERHET

PERFORMANCE

£10.19.6

TOTAL COST OF ALL PARTS

@ NO EXTRAS TO BUY @

P.P. 3/6
G All

it ol

E.M.l.
TRANSISTOR AMPLIFIER

@® | watt 9 volt operated 4-Transistor
Amplifier, fitted tone and volume con-
trols. Built and tested with speaker,
89/6. P.P. |6,

Battery operated Record Player Unit for
above 79/6. P.P. 2/-.

IDEAL FOR
PORTABLE RECORD PLAYER

“ TRANSFIVE L, 5i0: *co
PORTABLE [NEW]

medium and
long wave.
@325 mW Push-
pull output on 5
inch speaker.
@€Easy to build
printed circuit.
@5, Ist grade Mul-
lard transistors.

EXCELLENT

n - @AIl parts sold
Size 8; x 6% x 3 in. | separately.
TO'V\L COST @Fitted car aerial
p.p. 3/6 socket,
£6-1 9-6 - @After sales ser-
vice.

@ Fully guaranteed, diagrams on request @

750mW 4-TRANSISTOR

PUSH-PULL AMPLIFIER

{over | watt peak
output).

@Uses OC71/OC8-
1D, 2—0OC8I,

@+3dB70¢/sto 12

N, kefs.
@Overall size 3 x 23
x #in.
@Built on
circuit.

p-p. 1/6 OR p.p.
COMPLETE KIT 62/6 16
for Record Player, Intercomm.
Baby Alarm, for Tuners, etc.

@ 3 ohm output, fully guaranteed, 9 volt
operated. Descriptive leaflet with uses
FREE on request.

@ 6 volt | watt 4-tr. version 92/6. P.P. |/6.

printed

BUILT &
TESTED 69/6
Ideal

TRANSISTOR FM TUNER

Fully tunable with

In-
corporating 5
Transistors and
Printed Circuit

Pre-assembled
units.
@ 2-OClI71 and 3-
OCI70  Selected
T;anFsisltors_i‘

ully Tunable
85 to 108 Mcs. Al |8 ons
@ 107 Mc/s. iLF. Parts gns.

A new design for
Hi-Fi to feed qual- | Fullytllustrated

ity valve or tran- Detail

sistor  amplifiers. GG CLIER e
R.F. ampfosc. mixer stage;
available separately.

Cover removel

P.P.
3/-.

LF. disc-stage

s RANGER-3

NO EXTERNAL
AERIAL OR EARTH
3-TRANSISTOR and 2

DIODES
PERSONAL POCKET
RADIO with 5 stages giving
clear reception on medium wave, amateur top
band and shipping. Only first grade com-
ponents used throughout. As described in
March R.C.

ALL COMPONENTS
79/6 . us.

NO EXTRAS
TO BUY
Everything Supplied

Size 42 x 3 x 1Lin.

@ Easy to follow instruc-
tions with plctorial
layout.

@ Reception of Radio
Luxembourg guar-
anteed {most areas).

Free Instructions and

Price List on request.

Easy to build.

© AFTER SALES SERVICE.

GUARANTEED SUCCESS @

POCKET TESTER

MODEL 200H

. Yolt-Ohm-Milliammeter.

Sk Size 4 x 3¢ x Hin.
L Over 20 Scales.

20,000
Ohms/Volt!

J Price, inclusive of Test
Prods, Battery and in-

structions 86 19_6

P. P. 1/6.
¥ Top Quality Meter—
Fully Guaranteed.

Y Set of OSC. and 3 IFs.
Size % X & x jin. 21/-.

% Mercury Batteries: 1.3V,
2200mA/H, £ x lin. dia. 2/6;
1.3V, 5000 mA/H, 2 x §in. dia.
2/6; 1.3V, 500mA/H, % x %in,

dia., 1/3; 1.3V, 14000mA/H,
2{ x l4in, dia., 5/-.
% Low Impedance Mic.

Inserts, approx. 2000 ohms.
2in. dia.:  x %in., 3 x 3in.,
lin. diam., all 15/~ each.
Match into Transistor Ampli-
fier.

Y 7 x 4in., 25 ohm Speaker,
12(21.;6; 7 x 4in., 3 ohm Speaker,

% Miniature 3in. diam. x
+%in. edge volume controls
with switch: 5k and [0k,
7/6 each; 5k, 50k, 20k,
printed circuit, 7/6 each.

Y Driver and Output Trans-
former (matched to 8fi0
ohms), 12/é pair.

‘6/62*"1. 10 ohm Speaker,

Y 5in, 25 ohm Speaker, 25/-.
Jackson " OO ' Tuner,
8 -+ 176, 9/6.
Y }in. square 365pF Tuner,
U.S.A. Poly type, 8/6.

Y | Watt Push-Pull Trans-
formers for OC8I| Transis-

tors,. 3 ohm, 21/- pair.
ALL COMPONENTS IN
STOCK for ‘““WEYRAD”

6-Transistor Superhet. Book-
let 1/3 post free.
Leaflet on request.

# I%in. Square Poly. 2-gang

uner with Trimmers, 17/6.
“ Sub-miniature Jack Plug
and Socket. 36 complete.
Y Mullard LA4 Pot Core
complete, 12/6. LAIO com-
plete, 17/6. LAI, 17/6.
Y Sub-miniature 27 Mc/s.
3rd Overtone Xtal for model
control, 30/-.
% Personal Earphones used
with RANGER 2 and 3,
British made, 12/6.

% 2%in. round Hin. deep,
3 ohm speaker, 17/6.

Diodes: GD3, 2/-; OA70,

.; OAT7I, 3/-; OA8I 3/-;

OA9l, 3/6; OAIO, B8J-;
OA85, 3/-; OA79, 3|-;
G37M, 4/-; Z2A47F, 15/-.

Employs the latest techniques. Double
tuned IF's, AVC and first-grade com-
ponents are standard features. Excellent
tone, sensitivity and selectivity on both
wavebands.

parts sold separately.

@ Descriptive leaflet on request.
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B AR A A O AR OSSO G BD ES TV U S R TEB I DR E
COMBINED PORTABLE AND
CAR RADIO

Y Submin. Condensers.
low voltage: 0.1, 0.25, 0.5,
1, 2, 4, 6 8, 10, 16, 25, 30,
50, 100 mfd. All types,
2/~ each.

% Standard Miniature: |, 2,
4, 8, 10, 25, 30, 50, 100, 200,
250, 500 mfd. All types, 1/6
each.

% 53 and 7 inch plastic
Tape Spools,2/6each. P.P, 6d.

Y% Large range of Trans-
formers for

all  purposes,
Let us quote.
SPEAKERS
¥ 3in, 3 ohm, I5/-; 3in.

25 ohm, 22/6; 5in. 3 ohm,
15/, 2% inch 3 ohm, 15/-.

Y Ferrite Rod—Ist Grade:
4 x in,, 1/6;5 x %in., 1/6;
8 x %in., 3/-; 8 x $in., 3/6;
4 x l}in. slab, 2/-.

% Standard Volume Controls
£in. dia., tin. spindle: 5k, 10k,
25k, 50k, 100k, 250%, 5001k,
| meg., 2 meg., 3/6, less
switch; 4/6 with switch.

% Miniature Light Weight,
4r to 5V, 8mA Relay, 24/-.
s Lightweight 4000 ohm
Headphones, 14/-.

Y% All Parts in stock for
‘‘Repanco’ Mini-4 Superhet.
Booklet, I/3. Leaflet on
request.

Y Siemens High Speed
Sealed Miniature Relay, 1700~
1700 ohms, 15/- ea.

* 47 volt 1
Diode, 15/-.

% 2}in. 10 ohm Speaker,
17/¢.

watt Zener

Y {000 ohm Personal Phone
with Leads and Jack Plug,
suitable for most Commercial
Transistor Radios, 15/-.

Y 9.065 Mc/s 3rd Overtone
Crystal for all 27 Mc/s Model
Control Transmitters, 12/6.

Y 7 section chromed Tele-
scopic Aerials, 38in., with
fixing bracket, 12/6. P.P. 1/6.
64in. version, 17/6. P.P. |/6.

% 24in, 80 ohm Speaker,
excellent quality, 17/,

600 ohm Personal Car
hone with jack and socket,
10/6, P.P. 9d.

Edgware Road Tube Station.

DEPT. AI0,

PADdington 1008/9.

HENRY'S RADEIG LETD.

5 HARROW ROAD, PADDINGTON,

LONDON, W.2

OPEN MONDAY to SAT. 9-6. THURS. | o’clock.
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VALVES & TUBES

TRANSMITTING
RADIO AND TV

931A (27M1) QUARTZ CRYSTALS 9
(CV 263¢) TRKNSMLTTING

PHOTO MULTIPLIER CONTROL,

VALVES, TUBES ety
AND INDUSTRIAL Brand new, orilginal Pc;rtor;s. gTSCC'ILLATORS' 5[
TYPES. 60 - B.as.(e?./-/." Free List on EACH [g
NEW FREE LIST ON Also:  Special purpose 93|A-CV337 Request u"@ Hityg
5 ALL TYPES FOR
REQUEST. - cach ase ALL PURPOSES

Bulk order enquir-
ies invited for all
types.

Bulk order
enquiries invited

CRYSTAL MICROPHONES

ACOS 39-1. Stick Microphone {
with screened cable and stand
{list 5 gns.), 39/6, P.P. I/6.
ACOS 40 Desk Microphone with
screened cable and built-in
stand {list 50/-), 19/6, P.P. if6. CALIBRATOR
ACOS 45 Hand Microphone with Y
screened lead, very sensitive, 10 kefs., 100 kefs.,
29/6, P.P. 1/6. | Mejs. 6-valve and
MC 43 Stick Microphone with neon modulator.
muting swntch and screened cable, 27/6, P.P, /6. With handbook

" 3 (New Condition).
M Type 38, Transmitter Receiver
mains plug, case, etc. - Complete with 5 valves. In new condition.
Handle unscrews to rophone for clipping These sets are sold without guarantee but
cover element enab- on to coat lapel. Ideal are serV|Ceab|e 22/6
7 to 9 Mc/s. P.P. 2/6.

MARCONI 19
SET
CRYSTAL

No. 10 CRYSTAL CALIBRATOR

Crystal controlled variable frequency—Vernier
Scale. As new, complete with handbook.

59/6, P.P. 2/6

POCKET IRON LAPEL
% Pocket Iron, 220/
250 v. A.C./D.C. 30 MICROPHONE

79/6

P.P. 2/6

Sensitive crystal mic- 2 METRE TX/RX

EX 1520, 1985, 1986, 1987, 2-METRE_MULTI-
CHANNEL AIRBORNE EQUIPMENT

ling iron to be carried f % TRANSMITTER
in pocket. 18/6. P.P. :"7'6 ;’F‘,’e recording. . adphones 7/62pair. Junction Box 2/6. (LESS VALVES) 5/' PP. 2/6
V- /6. PP. I]-. Throat Mike 4/6. Aerial Rod 2/6. * RECEIVER 5/-

(LESS VALVES) / P.P. 2/6

CRYSTAL MICROPHONE INSERTS 7*,B6221 FREQUENGY METER »

P.P. éd. type trol oscillator. Used in new condition.

% MODULATOR 2
WITH 5 VALVES
972 MC/S ILF. STRIP
DOUBLE TUNED

P.P. 2/6

Lacese ACOS 430, 24ine oo oo 1276 £16 CARRAGE witevaivess  25/-
in REm orEmrr . . ] N i
ACos Tin. 7//s COMPLETE WITH CALIBRATION CHARTs | FMLL CIRCUIT DIAGRAMS I/9. POST
1 inch round 5/- AND HANDBOOK. -
2 MINIATURE &
NEGEEE | HENRY'S RADIO LTD. VALUE FOR MONEY a1
(Dept. A9) % ACKNOWLEDGED THE SPECIALISTS % COMPONENTS

The first comprehensive survey — Transmission - reception - servicing

COLOUR
TELEVISION

NTSC System, Principles and Practice

P S Carnt BSc (Eng) ACGI AMIEE & G B Townsend B Sc F Inst P MIEE AKC

from leading booksellers

A comprehensive survey of the British
adaptauon—already applied in closed
circuit colour television and by the BBC—
of the American NTSC system. A
working knowledge of black and white
television is assumed, and while the
treatment is largely non-mathematical,
the more advanced mathematics is given
in the Appendices. Introductory chapters
are included which will enable the reader
to understand the principles of colour
measurement and the behaviour of the

Published for WIRELESS WORLD by

ILIFFE Books Ltd.

DORSET HOUSE,

STAMFORD ST.,

human eye in relation to colour reception.
Most aspects of the transmission and re-
ception of colour signals are discussed,
though the emphasis is on the latter.
For the service engineer, chapters on fault
finding have been included which illus-
trate the practical approach to colour
television. Block diagrams, given as well
as full circuits, explain the connection
between various component units. Pro-
fusely illustrated throughout.

85s net

by post 86s 9d 487 pages

LONDON, S.E.|



110

WIRELESS WORLD

OCTOBER, 1961

SOLAR OIlL-
FILLED CON-
DENSER. 240 mfd.
for 230 V.A.C. or
600 volt D.C. Over-
all size I4in. x 9in.
x 5%in. plus feet.
Weight 46 |b. Brand
new. Guaranteed
perfect. Manufac-
turer’s packing.
Price £7/10/-. Car-
riage 10/-.

DIAL THERMO-
METER. Made by
Short & Mason. Cali-
brated 0-160 degrees
Fahrenheit. 44in.
dial.  6in. rim for
flush mounting with
6in. long rod pro-
truding at the back.
Brand new. Manu-
facturer’s packing.
Price 22/6.P. & P. 3/-.

GALVYA-
NOMETERS

NEW

Solid  brass, 3in.
dial, in i
wooden case. 70
degree scale, 35
mA  either side.
100 ohm coil. Price
12/6 each. P. & P
if6.

WAVE
3 cm.
on a carrying board
consisting of: (1)

GUIDE
mounted

directional coup-
~ ler. (2) 90 degrees
bend. (3) co-ax to
wave guide adaptor
type N. (4) British
to W.JIIle6. (5)
Co-ax to  wave
guide adaptor cir-
cular flange. (6) Circular to American adaptor.
Complete in carrying case with coaxial cable,
Price 60f-. Carr. 10/-.

AIRCRAFT CINE CAMERA G45B Mic. Il
-~ Fully modified, fitted

2 2 with /3.5 triple an-

ki @) estigmatic lens, takes
Wy 25ft. of 16 mm, film,

~ Pl ficced with 24 v,
motor. |6 exposures

per sec. Brand new, original packing, £4/10/-
each. P. & P. paid.

LABORATORY
PRECISION
VOLTMETER.
Brand new in
polished teak -case.
Moving Iron instru-
ment reading D.C.
or AC. 0-160 volt
on 8in. mirror scale.
Accuracy 2% £4/19/6
each. P. & P.
3/6.

BRAND NEW FREQUENCY
METERS manufactured by
Naider & Thompson Ltd.
Calibrated 45 cycles to 55
6in. dial.

cycles per s:cond.
Panel mounting type. In
original manufacturers’ boxes.
P/RICE £10/15/- each. Postage
3/6.

CLASS D WAVE METER. Latest release of these famous Hetrodyne wave meters with directly
calibrated illuminated dial;most suitable for amateur transmitters, covers two ranges 1.9-8.0 Mc/s.
Complete with reference crystals for zero settings, two valves, 2 x 6 volt
vibrators, MAKER'S instruction book and matched set of
headphones for monitoring. Designed for é-volt D.C.
operation, can easily be modified for mains and suitable
In spot-on condition as
Price 5 gns. each,

and 4.0-8.0 Mc/s.

transformer supplied for 7/6.
tested by R.E.M.E. In transit case.
plus 6/6 carriage.

POTTED
TRANSFOR-
MERS. Type2762
€ Core: Input
230 v. 45/65 cycles.
Output 350-0-350
at 375 mA. 25 v.
at | amp., 2| v. at
5 amp., 6.3 v. at
| amp., 6.3 v. at
5 amp., 5 v. at 4
amp. Price 65/-.
Carr. 6/6.

Type 2759 € Core
Input 230 v. 45/65
cycles. Output 361-0-361 at 200 mA. 36(-0-
361 at 65 mA. 5.16 v. at 4 amp., 5.16 v. at
3 amp., 3.25-0-3.25 at 2 amps., 6.5 v. at 5 amp.,
3.25-0-3.25 at 5 amp. Price 65/-. Carr. 6/6.
Type 2669 Qil filled

Input 230 v. 45/65 cycles. Qutput 0-70 v.
75 v., 80 v, at 4 amp, Price 42/6. Carr. 3/6.
PLATE TRANS-
FORMER of very
best U.S.A. make, brand
new, original manu-
facturer's cases. Input
tapped at 190/210/230/250
v. Output 2250-0-2250,
centre tapped 400 mA.
Nett weight 76lb., size
13in. x 9in. x 6%in.

Price £6/10/- each, plus
carr. 10/-.

conservatively rated
for continuous duty.
New in manufac-
turer’s cases. lnput
110-260 volt multi-
tapped. 50 cycles,
single phase. Out- |
put 28-29-30-31 volts |
at 2| ampere. Price
£6/15/-. Carriage
10/-.

ROTARY
=, TRANSFORMERS. 2}

IDGE
[ MIDGET

= in. dia. x 43in. Input
Output 310/
y 365 volts at 30 mA.
Brand new. 12/6 each.
P. & P. I/6.
AUTO TRANSFORMERS. Step up, step
down, [10-200-220-240 v. Fully shrouded.
New. 300 watt type £2/2/- each. P. & P. 2/6.
500 watt type £3/3/- each. P. & P. 3/9. 1,000
watt type £./4[- each. P. & P. 6/6.
BRAND NEW SELENIUM FULL WAVE
BRIDGE RECTIFIERS, in manufacturer’s
original packing. D.C. output 36 volt 10 amp.,
made up of 12 X 110 mm. dia. plates. These
fitted in cooling funnel. (Removable.) Size
I1%in. X 8in. X 4% in. Price 45/-. P. & P. 3/éd.
S.T.C. BRIDGE RECTIFIER. New, perfect.
8 plates each |15 mm. Maximum A.C. input
36 v. D.C. output 5 ampere, 24 volt, Price
20/-. P.& P. 2/-.
ROTARY
SWITCH REGU-
LATOR. 25 ohms.
very conservatively
rated at 4 amp.,
will handle 8 amp.
Overall size 7 x 8 x
6in. Price 15/-.
P. & P. 2/6.

CRYSTAL CALIBRATOR. No. 10. A
- crystal controlled
R 4-valve  high-grade
instrument in the
same category as the
famous B.C. 221.
Directly calibrated,
does not require
cross reference or
charts — functions
as follows: (1) A
crystal controlled
oscillator which
3 provides fixed fre-
quency signals of 500
KC and all harmonies of 500 KC to beyond 10
Meg. and up to 30 Meg.

(2) A variable oscillator from 250 KC to 500
KC, this enables all intermediate frequencies
between 250 Kcfs. and 30 Meg. to be produced
and modulated.

Supplied complete with 3 spare valves, all leads
and maker’s instruction book in carrying
haversack. The complete outfit is brand new—
repeat NEW. Price £4/10/-. Carr. 3/-.

12 v. D.C. AMP-
LIFIER, as new,
for operation on
12 v. car battery,
10 watts  undis-~
torted output,
with 6Lé valves in
push-pull. Mikef
Gram. input, tap-
ped output 7%, I5, 62, 100, 250 or 500 ohms.
£9/17/6. each. Carr. I5/-.

TANNOY P.A.
LOUDSPEAKER.
For outdoor use, metal
exponential horn with
20in.square flare. Over-
all length 30in. Speech
coil 15 ohms. Guaran-
teed in working order
and good condition.

Price £7/10/-.  Carr.
10/-.

BRAND NEW SOUND
POWER OPERATED EX-
ADMIRALTY HEAD
AND BREAST SETS. Two
such sets connected up will
provide perfeet intercom.,
no batteries required. Will
operate up to % mile
Original manufacturer's
boxes. Price 17/6 each, plus
P. & P. 2/-; or 32/6 per pair.
P. & P. 3/-.

SERVICE TRADING CCMPANY —»
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AVO METER
MODEL7. In-
dividually tested
on all ranges and
guaranteed. In-
clusive of Test
Leads. £12/10/-
each. P. & P.
5/-.

MAINS POWER
SUPPLY UNITS.

Potted and sealed
transformer and
choke by famous
maker. Mounted on
metal chassis 63 x
74in., complete with
S5Z4 rectifier valve
and full smoothing.

Input tapped 220-230-240 volts.
Qutput: 300 V. D.C. at 100 mA.
6.3 V. A.C. at 4.5 amp.
63 V.A.C at2amp.
Rectifier supply 5 V. A.C. at 3 amp. Very
conservatively rated. Price 47/6 plus P. & P. 8/-

MULLARD TRANSISTORS. OCI70, 70 to

:2?6Mc/s., 13/6 each. OCI71, 100 to 200 Mc/s.,
Set ‘of six | x OC44; 2 x OC45; | x OC8ID;
2 x OC8l. Six for 39/6.
8-day clockwork
TIME SWITCH
Contacts 24 amp.,
230 volt, 24 hour

phase, § hour divi-
sions, allow setting
for one make and
one break to be
made every 24
hours, complete with
key. Used but
guaranteed perfect.
Price 27/6 each. P. &
P. 2/-.

8-day clockwork TIME SWITCH as above
but fitted with 5 amp. contacts and enclosed

in an aluminium weather proof case. Price
35/-. P. & P. 2/6.
Similar TIME SWITCH, | amp.

contacts,
loose not cased. Price 22/6. P. & P. 2/-.

NEW RHEOSTAT.

1,750 ohms 100 watt.
Wound on Ceramic for-
mer, iIn metal case
with lin. x {in. spindle.
New in maker's packing. \
32/6 each. P. & P. 2/6.

EX P.O. MAGNETIC COUNTER. 3 ohm
type for 6 V. D.C. operation. 4 figures to 9,999.
Price 8/6. P. & P. 1/3.

20-WAY STRIP. Containing standard Post
Office telephone Jack Sockets, overall size |1 x
34 x #in. New. Price 15/~ each. P. & P. I/6.

10-WAY STRIP standard Post Office tele-
phone Jack Sockets, spacing allowmg Igranic
Jack Plugs. New. Price 10/-. & P. /6.

PHOTO MULTIPLIER, type 931A, for AHa
counting, film scanning, spectography, etc.,
new, inclusive of |l pin valve holder. Price

€2/7/6. P. & P. I/~

NSP2—-CV2296 STROBOTRON FLASH.
TUBE made by Ferranti, brand new, on .O,
base. Price 15/-. P. & P. I/-.

CARPENTER’S TYPE

POLARISED RELAYS., 2 x
9,500 turns at 1,685 ohms.
Price 22/6 each. P. & P, /-
HIGH SPEED RELAY.
Siemens. Two bobbins [,000
ohms each. New, 10/6 each,
P. & P. I/-.

HIGH SPEED RELAY. Siemens. Two con-
tl7cts 145 ohms each. New. 10/6 each. P. & P.

G.E.C. SEALED RELAYS TYPE MI095,
24 volt 670 ohms. 2 make 2 break. Unused.
Price 12/- each, P. & P, I/-.

G.E.C. SEALED RELAYS TYPE MI494,
24 volt 670 ohms coil. 2 pole C.O. Brand New.
Price 10/-. P. & P. |/-.

NEW P.O. RELAYS TYPE 3000. 2,000 ohms.
coil. 4 make 4 break, 12/6 each, P. & P. |/-.

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two coils 350 ohms each.
Operating  current
minimum |40 micro-
amp., nominal 400
microamp.,maximum
8 milliamp. One
pole two way, or
centre stable. Two
way contact current 100 mA, at 50 V. A.C, or
D.C. Size |4 x § x in. Price 22/6 each.

MINIATURE MOVING COIL DIFFEREN-
TIAL RELAY exactly as above but totally
sealed in metal case. New. Price 27/6 each.

PACKARD BELL BRAND NEW RELAYS,
2 pole C/O, 6 volt 80 ohms, 7/6 each. P. & P. 6d.

MINIATURE RELAYS 250 ohms. Two
makes. For operation on 4.5-9 volt. Ideal for
transistor circuits, Weight just over | oz.

Price 12/6 each.

SIEMENS H.S. RELAY. Very latest type,
sealed. H96E. ) 700 ohms plus 1,700 ohms,
single C/O contacts. Brand new with fixing
clip. In maker’s cartons, Price 16/6 each, plus
1/-. & P,

SOLENOID OPERATED MAGNETIC

RELAY. Type 5CW/3945, 4 pole changeover,

10 A contacts 24 v. operation. Brand new 13/6.

P. & P. /6.

W.W. RHEOSTAT. New. 3.5K or 5K,

25 watts. Price 7/6. P. & P. /6.
CROMPTON PARKINSON

BRAND NEW ! H.P, MOTORS
230/250 VOLT A.C. 1,440 R.P.M.
Complete with 2in. SPINDLE.
Price £3/15/-. Carriage 8/6.

DESK
TELEPHONE
HANDSETS

Used but perfect.
Complete with two-
way calling system

(buzzer), internal

battery. All ready

for simple two-wire

connection. Price

£3/2/6 each or £6 the pair., P, & P, 3/6 each
handset.

DESK TELEPHONE SETS, similar to G.P.O.
extension telephones. Each complete with
automatic dial, internal bell and long connection
core and junction box. Used but in perfect
;vlzrking order. Price £2/17/6 each. P. & P.

DIALS ONLY FOR AUTOMATIC TELE-
PHONES. Used but in good condition.
Price 12/6. P. & P. I/6.

NEW BALANCED ARMATURE HEAD-
PHONES. TYPE DLRS. Guaranteed
perfect. Price 12/6 each. P. & P. 2/-.

METERS GUARANTEED PERFECT
Charging Types
2; amp, D.C. M.l. 2in. fl. rnd.
5 amp. D.C. M.I. 24in. fl. rnd.
74 amp..-D.C. M.l 3iin. proj.
9amp. D.C. Hot Wire W.R. 24in. fi. 5
IS amp. D.C. M.C. 2in. rnd.............
Voltmeters
20 v. D.C. M.C. 2in. fl. sq
30 v. M. 3in, proj. rnd..
300 v. A.C. M.I. 24in. fl. rnd.
400 v. A.C. M.l. 4}in. rnd....
90-180 v. A.C. M.L. 44in. fl. iron...
Milliammeters
I mA. M.C. 2{in. fl. rnd
200 mA, M.C. 2iin. fl.
500 mA. M.C. 24in. fl.
Miniature latest type
moving coil 0-5 milli-
amp. meter, |liin.
diameter, flush fit-
ting, complete with
fixing clip. Price
17/6. P. & P. |/-
500 microamp.,
scaled 15/600 volt.

rnd

M.C.

2%in.
NEW.............. 16/6
Postage on all meters |/- each.

rnd. F.L.

MINIATURE LATEST TYPE MOVING
COIL MICROAMP METER, F.S.D. 300
microamp, flush mounting, square rim l$in, x
13in., round dial t}in. Ideal as field strength
meter or output level recorder or tuning
meter, Price 26/-. P P. /-

LATEST TYPE ERNEST TURNER.
0-200 volt A.C. RECTIFIED M.C, METER.

Flush mounting, round, 3in. scale. Price 37/6.
P. & P. lf6.

SPECIAL RE-
VERSING 24-
VOLT D.C.
MOTOR 2 AM.-
PERE. Quadrant
moves 90 degrees
with limit switches.
Ideal for opening
wdoors, etc. Price

22/6. P. & P. 2/[-.

CONSTANT SPEED, PRECIS-
ION MADE, BATTERY DRIV-
EN D.C. GOVERNED MOTOR
(Elliott Bros.). Commutator/brush
incorporating loading ballast resis-
tor 2,470 r.p.m. + 29, at 12 volt.
Loss on 85 volt only 49%. Size
+&in. dia. x 24 in. long. Spindle
J77in. long x .15575in. dia. Weight

4 oz. New. Price 25/-, plus I/-
P, & P. Ideal for portable tape
recorders.

SANGAMO WESTON DUAL
RANGE VOLTMETER. 5 & 100
volt D.C. 3in. scale, F.S.D. | mA.
Brand new in carrying case with
Test Prods and Leads. Price 27/6.
P. & P. 2/6.

ROTARY CONVERTER. Ex-W.D. for
12-volt D.C. input, output 230 volt 50 cycles
at 100 watts, Housed in wooden carrying
case with lid. Voltage control slider resis-
tance, mains switch and 300 volt A.C.
voitage output check meter. Perfect working
order. Price £9/17/6, carriage 10/-.

PANEL MOUNTING TOGGLE SWITCH
D.P.D.T. CENTRE OFF. 250 volt 3 amp,
Price 5/6 each.

MINIATURE UNISELECTOR SWITCH.
Two banks of ten plus home contacts one
bank continuous of normal. ~ 30 ohm coil for
24 volt operation. Brand new, manufacturer’s
packing. Price 22/6 each. P. & P, 2/6.

Postage and Carriage shown above are inland only.
We do not Issue a catalogue or list.

quotatlon

SERVICE TRADING Co.

For overseas please ask for

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2 Tel: GER. 0576.
ALL MAIL ORDERS.

47-49 High Street,

ALSO CALLERS AT:
Kingston-on-Thames
Telephone: KiNgston 4585
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LONDON'S BIGGEST STOCKS OF
ALL HI-FI EQUIPMENT & RADIO
& ELECTRONIC COMPONENTS
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READY SOON!!

NEW EDITION OF
LASKY'S 1C0-PAGE
HI-FI CATALOGUE

A superb production illustrating and
S providing technical data of all the latest
B equipment. Over 100 large pages, 111in. X

f  8lin., in photogravure and colour. Orders
posted as soon as new edition available.

s 4

\

5

Price 5/- part post 6d.

Refunded on your first hi-fi purchase “of
£5 or over.

HEAR AND
VERY LATEST

Visit our spacious new showrooms at 33 Tottenham Court Road or 207

Edgware Road, whichever is most convenient.

Studios you can see, examine, hear and compare the very latest
products in the realm of high-fidelity reproduction.

O
HALF-PRICE

THE “ WALTER "’
MAINS/BATTERY
FULLY TRANSISTORISED
TAPE RECORDER

Twin track. Uses 7 fransistors. Full size

COMPARE THE
HI-FI EQUIPMENT

In our Demonstration

@ TAPE RECORDERS | ARMSTRONG GRUNDIG ROGERS g;;:{:rtss anywhere on ﬁither ﬁ‘)‘éf%oppg
or matns voltage Ve
@ TAPE DECKS BRENELL HARTING SIMON 50 cycles. Brand new in maker's cartons
© MICROPHONES CHAPMAN H.M.V. SOUND BRI Tarantec)
s COLLARO JASON SPECTONE
i B CONNOISSEUR KORTING STELLA Note these Star features:—
@ CONTROL UNITS ' COSSOR LEAK STUZZI % 2§ watts output.
® AM/FM TUNERS DULCI LENCO TANDBERG * ggeélgggcy responsg;JI
-9, c.p.s. overall;
@ RECORD PLAYERS E.A.R. LINEAR TANNOY 40-15,000 c.p.s. straight through.
AUTOCHANGERS ELIZABETHEN LORENZ TELEFUNKEN . L ;
® Y% Signal-to-noise ratio better than
@ TRANSCRIPTION FERROGRAPH LOWTHER TRUVOX 2 0db.
TURNTABLES FI-CORD LUSTRAPHONE VORTEXION % 2 output : extension loudspeaker and
@ PICK-UPS GARRARD PAPMI;E[?:QIC WAL’;ER external amplifier.
G.E.C. H W.B. % 5%in. reels giving 3 hours' playi
@ LOUDSPEAKERS GOLDRING QUAD WEARITE time on double-play tape. .
@ SPEAKER SYSTEMS GOODMANS RESLO WHARFEDALE % Single-master control,
® CABINETS &

ENCLOSURES

@ TRANSISTOR ‘
RADIOS

v Magic eye level indicator.

PROMPT MAIL ORDER SERVICE to all parts of the British Isles.
the U.S.A. and overseas.
official purchase tax-free plan for overseas visitors.

% Revolution counter.
Y Monitor and tone control.
Y% Superimposing and mixing facilities.

Enquiries invited. We also operate the

ASTONISHING OFFER!

THE TELEFUNKEN STEREO
HIGH FIDELITY AMPLIFIER

A complete stereo amplifier of unsurpassed
quality, with inputs for radio, tape record-
er, F.M. tuner or any other hi-fi source,
either monaural or stereo. The design of
the controls is such that no technical knowledge is
required for immediate and perfect operation.
Call or order by post.

Limited number.

TECHNICAL SPECIFICATION

Freq. response: 30 ¢fs to 40 Kc¢/s 4+ 2dB
45 c/s to 30 Ke/s + }dB

Output Power: 5 watts total (2} watts each channel).
Because of extremely high transfer efficiency” of the output
transformers the actual power fed to the speakers is virtually
equal to that oblatned from a normal 10 watt amplifier.

Total harmonic distortion: Less than 1%, on 1 watt output.

Hum and noise level: Better than 65 dB below rated output.

Power Consumption: 45 watts.

Power requirements: 110, 125, 150, 220, 240 v. AC.
Size: 12in. wide X 9in. deep X 2in. high. Hammered enamel
finish in greenfgrey with gold trim. Cream press buttons.

LASKY’S: RADIO FOR COURTEOUS SERVICE

% Very low battery consumption.
% Handsome black/grey finish.

% Overall dimensions: 14x133x 5%in.
Detachable lid. Carrying handle,

LISTED AT €57 . 15 . 0

ersssansassoss LASKY’S PRIGE eseecesensrnce-
INCLUDING MIKE, REEL OF TAPE
AND EMPTY SPOOL

27 gns

Carr. & Insur., 15/-.
Batteries extra, 3/- each.

Brand New
and Unused

IN MAKER'S CARTONS
LIST 16 Gns.
LASKY’S PRICE

£9.19.6

ALL TYPES OF CHASSIS
Up-to-date stocks of leading makes,
Armstrong, Dulci, Empress, etc.

AM. (I, ms) ........ from 7 gns.
Post §/- AMIEM. ... ... from 14 gns.
A.M./F.M. Stereo ... ... from 22 gns.

& TECHNICAL ADVICE
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«“ CLARION "
TRANSISTOR BATTERY
TAPE RECORDER

Capstan drive, push-button con-
trols. Constant speed 33 i.p.s., uses
3in. spools. High impact plastic
case with transparent upper. Size:
9% X 5 X 3jin. List 25 Gns.

Lasky’s Price, 16;— Gns.

with Mike and Tape, Carr. 7/6.

.

The LATEST COLLARO STUDIO
TAPE TRANSCRIPTOR. 3 motors.
3-speed 13, 3§, 74 i.p.s., takes 7in.
spools. Push-button controls,
Digital counter. Lasky’s Price

&8 s Tole. £10.19.6

TAPE PRE-AMPLIFIER
For use with any Tape Deck in-
cluding Collaro, Motek, etc. Full
recording facilities for 1%, 3} and
7% ip.s., multi-position switch
gives automatic equalisation by
negative feed-back to each speed,
4 valves including magic eye level
indicator. Overall dim.: 12X 4X
bin. Front panel: 12} x 3}in.
Attractive gold hammered finish.

LASKY’S PRICE
Post 3/6. 9 Gns-

FULLY
GUARANTEED
TAPE
AT RECGRD
LoW PRICES

Famous make. P.V.C. base on latest
type plastic spools. New, perfect
boxed, guaranteed.

1,200ft. on 7in. spool
1,800it. on 7in. spool.
1,200ft. on 53in. spool ...
850 ft. on 5iin. spool
600ft. on 5in. spool...

225it. on 3in. spool..... .. 66
2,400it. D.P. on 7m spoal 59/6
SCOTCH 1,200ft. P.V.C.on 7in. 25/-

(Listed 35/-)

ALL OTHER MAKES, TYPES
AND SIZES OF TAPE IN
STOCK, INCLUDING E.M.L
AND SCOTCH.

SEE OVERLEAF FOR MORE

Y Save at Lasky’s!

BUILD THIS
3-SPEED
TRANSISTOR
RECORD PLAYER

FOR ONLY

£9.19.6

6 v. operation for all
L.P. and standard re-
cords. All components
available separately as
below.

AMPLIFIER. 300 milliwatts
p.p. output using two OC71
and two OC72. Fully assem-
bled, 19/6PKnobs 3/6 extra.

2/6.

SPEAKER. 30 ohms, 7x4
elliptical, matched to ampll-
fier, 26/-. Post 2/-.

Post g

3-SPD. TURNTABLE.
complete with t.o. crystal
cartridge and two sapphire
styli, 79/6. Post 2/8.
GARRYING CASE.
two-tone finish, size 17x14
x 5%in. high, 49/6.

teries extra.) Post /6.

¥

e, A

panel.
6 v.

Smart

(Bat-

POCKET TRANSISTOR RADIOS

PL6/21.

QUALITY TEN"

10-watt push-pull ultra linear,
two EF86, one ECC83, two ELS4 and
EZ81 rectxﬁer
treble controls.
finish with gold lettering on control

LASKY’S PRICE £14.19.6
LAST FEW !

bined control unit.

We still hold large stocks of equipment at pre-July budget prices.
Convenient hire purchase terms are available on certaln goods.

SPECIAL OFFER'!

" VERDIK

HI-FI AMPLIFIER
& PRE-AMPLIFIER

using

5 mputa bass and
Grey green enamel

New and fully guaranteed.
LISTED AT £21

Post & Pkg. 7/6.

AVANTIC AMPLIFIERS
8P21. Stereo Pre-amp Control Unit. £16/19/6.
Carr. and ins. 7/6

20-watt Monaural Amp. and com-
19 Gns. Carr. and Ins. 7/6

LARGEST FIDELITY 6 ............ 9% Gns.
ECO 6........ { Gns. 7 s
SELECTION L D == Y LINEAR ’ AMPLIFIERS
IN GREAT PERDIO 6 11} @ns. |* Diatonic " 10-14 watts............ 12 Gns.
BRITAIN CROWN 6 . £10 19 6 | Concord™ 30-watt ...... . 16 Gns.
DANSETTE 6 15 Gns. L.45 4.5-watt .. £5 19 6
An unsurpassed  PHILIPS 7 15 Gns. |LT45 Tape Deck Amp 12 Gns.
choice at the keenest  SONYA 6 ... 15 Gns. |L10 10-watt with pre-amp. 15 Gns.
prices, including the SONYA 8 m/short 22 Gns. |L50 50-watt .......... e 22 Gns.
latest med.|long and TOSHIMA 7, mflong ... 16 Gns. {L5/5 Amplifier and Pre- Amp. ... 12 Gns.
med.[short wave mod- NATIONAL 7, m/short 23 Gns.

els.  Call and select
or order by post.

N.V.C. 10,

Regd. post and insurance, 5/-.

2 short & med. 293 Gns.

THE “TORONTO 3 ” TRANSISTOR
POCKET RADIO.

transistors

Circuit

and built-in ferrite rod aerial. Tun
able over medium and long waves.
CAN BE BUILT FOR 32/6. Post 1/6.
diagram and
instructions, 1/6 (free with parcel).

Employs three

plus  germanium diode

step-by-step

MIKIATURE EARPIECES for
Transistor Radios.
socket. Fully guaranteed. Post

CR.5. Crystal, high imp. 9/-.
Magnetic, low imp. 8/-.

Transparent ear-
insert with 3ft. cord, sub-min. jack and

Pocket UNIT.
free.

MR.4.
7 Gns.

““ KINEMATIX *’ STEREO BALANGE METER =
Brand new U.S.A.
perfect balance in seconds, enabling stereo
effect to be re-created in any particular area
of room. For use with all hi-fi stereo amplifiers.
Complete is smart polished wood Cabinet,
6} x 3 x 4in., with instructions.

import. Gives

Listed at

LASKY’S PRICE 59/6. Post 2/0

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make,
new and un-
used. Upper
or lower track.
RECORD/
PLAYBACK,
high  imped-
ance. Double
wound and will reproduce up to
12,000 c.p.s. at 7} i.p.s. Azimuth
adJustments Output 5 millivolts
at 1 Kc. at 7} lps ERASE, low
impedance. Lasky’s Price
Pogte free. Per pair 29/6
Please specify upper or lower track.
SET OF 4 (apper and lower) 496.

PLASTIC TAPE SPOCLS

TRANSCRIPTION MOTORS
GARRARD 4HF, stero or mono,
with plug-in head...... £19 8 17
GARRARD 301 ......... £23
GARRARD 301 (Strobe) £25
GARRARD A with GC8 £22
GARRARDAwIthGCS10 £23
PHILIPS AG/2009 10 Gns.
Carr. and Ins. 12/6.
Also Lenco, Connoisseur, etc.

MICROPHONE BARGAINS
ACOS CRYSTAL STICK MIKE
Type M.C.39/1, complete with
cable. List £5/.)/ 39/6. Post free.

Crystal Hand or Table Mike, 15/-.
Post free.

MINIATURE moving coil dynamic

Lo
Qom©

q H : ; microphone. incorporating switch
f,'; g'/'a .';25/13. ;’,’é ?,'é" and pocket clip. As used for the
Post extra. * Fi-Cord ™' 35/-, Post 1/6.

STEREO AMPLIFIER KIT
Twin 4 watt (or 8 watt monaural),
employing two ECL82 and EZ80
rect. valves, double-wound mains
transformer, etc. Separate panel
with bass, treble and volume
controls. Indicator lamp, push
button on/off switch, elegant gold/
cream knobs. Kit comprises two
Amplifier Units and one Power

Unit, all 5in.x 2in. in size. Fully
assembled ready to be wired
together, complete with new

Mullard valves, full data, circuit
diagram, assembly instructions and

suggested layout. 56 /_ Post 5/-

SPECIAL OFFER OF SPEAKERS
WITH THIS KIT

Two Bin. 20/-. Two 8x4in., 25/-.

Suitable cabinets callers only.

LASKY'S RADIO W
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SPECIAL
LOW-PRICED
F. M. TUNER
PARCEL
Uses Philips permeability tun-
ing heart, freq. coverage 88-100
Mefs. 2 LF. stages. 3 valves,
plus magic eye and EZ80
rect. Self-powered. Dim.:
8x 6x5}in. Complete Parcel
circuit diagram. data.

99/6 P. & P. 8/6.

All components sold separately.

LASKY’S F.M. TUNER
Printed circuit version of the
famouscg.E.C. 91112 “F.M. PLUS ”
tuner. Can be built com-

plete with valves for7 GNs-
Post free, Details on request.

LASKY’S MIDGET T.R.F.
An enormously popular Table
Radio for A.C. mains 200/250 v.
Med. and long wave. Can be built
absolutely complete 99 /6 Post

for only b/~
Full data, circuit diagram, etc,
1/8. (Free with parcel.)

4-SPD. AUTO-CHANGERS

B.S.R. UA12, STEREO £719 6

BS.R. type UAS......... £6 19 6

B.S.R. UA8, STEREO £7 19 6

B.S.R. type UAl4..... £7 13 6

COLLARO Studio C60 wired for

stereo, with monaural p.u. £7 19 6
Post on all above 5/-.

GARRARD

Model 120 ............... £8 8 0

Model 121 ... £9 9 0

Model 209... £9 19 6

Mdl. 210 STEREO ...... £11 0 0

Mdl. 210 MONO/

STEREOQ 0
6
0
6

cAN BE BUILT FOR £9.15.0 rost 4

WIRELESS WORLD

OCTOBER, 1961

LAALALAAARARALARAAARALARARALALARARARARARARARAMARARARALALALDY

“SUPER 60 ”’ 6-TRANSISTOR
S/HET TRANSPORTABLE

Printed circuit construction, all components
of highest quality. Uses 6 Mullard matched
transistors, 1 diode, two OC81 valves in push-
pull, giving 1 watt undistorted output. LF.
470 Kc/s. Medium and long wavebands. Fer-
rite rod internal aerial, high flux 7 x 4in. Loud-
speaker. Walnut veneer finish Cabinet with
gold embellishments. Size: 18 x 8} X 5in. deep.

Circuit diagram and full data supplied.
Every component available separately.

=
=
=

=

P.M. SPEAKERS

3%in. 4in. bin, 6}in. 8in. 10in.

17/6 19/6 10/6 16/~ 16/6 25/~

12in. 27/6. ELLIPTICAL:—

7x4 9x6 10x2F 10x8 10x7

12/6 22/6 25/~ 25/- 25[-
Post extra,

2 SPECIAL
SPEAKER OFFERS
WHARFEDALE
12in. FULL FREQUENCY

HIGH FIDELITY SPEAKER
Mdi. SUPER 12/FS/AL. Alu-
minjum voice coil, 16 ohms,
17,000 lines, foam plastic sus-
pension.  15-30 watts peak.
Brand new in maker’s cartons.
List £17/10/-.
Crskv-s price £12.19.6

Carr. 7/6.

G.E.C. 8in.
METAL CONE SPEAKER
Listed at £9/10/-.
LASKY’S PRICE £5'19'6
Carr. 4/-.
Presence Units 59/6. Post 3/6.
All G.E.C. accessories available
including auto-trans., cabinets,
etc., at greatly reduced prices.

LASKY’S CAR RADIO

CAN NOW BE BUILT
ABSOLUTELY COMPLETE

for £9.19.6

TRANSISTORS

P.N.P. Junction types.
AUDIO, suitable for high gain and
low freq. amplifiers and for output
stages up to 250 milliwatts. Double
spot—yellow and green......... =
R.F., suitable for medium and low =
freq. oscillators, freq. changers and
LF. auplifers (15" to § Mcjs) =
-4
Suitable for all audlo

2/6

IYYYYY)

=

Double spot—yellow and red..
Type TS1.
applications ...........c............

Post 6d, One dozen 28/- post free.
Type Z, audio............ each 2/-

One dozen 23/- post free. =
Special prices for larger quantities. =

v Small size. Will fit any car
*

X New Hytoed ireuit ooa oo ocry oo oo
5 - 6/6 8/-

 Transistor output 0C713 0C75 OC76 OC81 0OC26

v New type Brimar valves 16/

e 8/- 8/~ 8/= 25/-

0C78 8/6 (Matched Pair, 17/-). =
EDISWAN MAZDA TRANSISTORS
very latet

The,
XB/102 7/6; n/103 7/6 XCIlOl 10/6;
XA/101 12/6; XA/102 12/

SPECIAL OFFER. 8et of 7 Ediswan
Transigtors: XAJ101, XA/102, 2 XR[102,
XB/{103, 2 matched XC/101, Price 49/8.

CRYSTAL DIODES. General Pumou:

v No Vibrator, 12 volt HT. & L.T.

% T.C.C. Printed Circuit and
Condensers.

Y Tuned R.F. stage

Y Medium and long waves

% Permeability tuning

Y 7in. X 4in. elliptical speaker

Instruction Booklet giving full de-
tails, illustrations, dimensions, cir-
cuit diagram and shopping list,
2/6 post free (returned if you order).

YTy

All other types in stock.

Better than ever!

OUR NEW 19l,2
COMPONENTS
CATALOGUE

Completely new edition of over 100

pages, 8%in.xblin., copiously
trated, packed with money-saving
bargains!  Price 2/-, post 6d,

latest 12-page

“ Bargain Bulletin ”
included free (separately, by post, 6d.).

‘“ GOLTOP '’ POWER
TRANSISTORS
All types in stock. Exnmple
V15/10P. 1Ideal for output s*cge of car
r:udlo, will give approx. 3 watta operating
irom 12 v. Each 15/~ post free.
Buitable Qutput Transformer for above,
correct ratio, matched to 3 ohms, 9/@.

GEXO00, each 1/-, Per doz, ff-.

ost 1/-.
Driver Transformer, 9/6. Post  1/-.
SUB-MIN COMPONENTS
As used in the smallest Japanese pocket
transistor radios. Coils, Loudspeakers,
LF. transforners. Ganged Condensers
etc., in st ¢k at lowest prices. Also all
T.8.L. transistorised Miniature WUnits.

illus-

Our

FYYTYYYT

SINGLE PLAYERS
Auto start and stop. Complete
with 1}:10'( up and crystal cartndge
GARRARD 4SP......... £6 19 6
GARRARD TA Mk. II, wired for
STEREO, plug-in head £8 9 0
E.M.I. 4-spd., wired for STEREO,
fitted mono cartridge... £5 19 €
As above, STEREO. ..... £6 19 6

Post on all above bj-.
COLLARO JUNIOR 4-speed motor
and separate pick-up... 75/~
B.S.R. TU9, non- -auto Turntable
and separate pick-up......... 79/6

Post free.

PICK-UP CARTRIDGES
ACOS, G.P.67 turn over crystal
cartridge with L.P. and standard
styli. List 39/7. Lasky’s Price 18/~

ACOS 73-1A STEREO. List 52/6.
Lasky’s Price 29/6 post free.

KAPURA Model Ul
MULTI-TEST METER
Sensitivity: 1,000 ohms per volt
A.C. and D.C, Ranges: (A.C. and
D.C.) 0-15-50-250-500-1,000 v. D.C.
current 0-100-500 m/a. 0-1 m/a.
(used at 0-10 v. range). Resistance:
12,000 ohms (centre 24 ohms),
100-20,000 ohms (centre 2.4 k.).

Size: bim. X 3in. X 21in.

Complete with test leads 59/6,
Post 2/6.

Brand new fully guaranteed.

OTHER MULT!-METER
BARGAINS
Model EP-10K, 10,000 ohms per
volt, A.C./D.C., £5/19/6. Post 2/6.
Model 200H. 20,000 ohms per volt,
A.C./ID.C.,, £6/19/6. Post 2/6.
TAYLOR 127A. 20,000 ohms per
volt, A.C./D.C., £10. Post free.

C.R. TUBE BARGAINS

NEW AND UNUSED
FERRANTL 12in. types T12/44 or 9in.
type T9/3 4 v. heater............ 49/6
FERRANTI 17in. type TR17/10, 6.3 v.
3 amp, heater.............. 6

Carr. and Insur. 12/6.

16in, METAL CONE, famous make, type
T901/A, 6.3 v., 0.3 amp. hen.ter £6/19/6
Carr. & Insur. 21/-

12-CHANNEL
TURRET TUNERS

Large selection, many by famous
makers such as Cyldon, Brayhead
Plessey, Cossor, etc., all I.F.s.
New and unused. Let us quote you
for the model required. Examples:
33-38 me/s., 29/6 6-9 mc/s., 59/6;
9-14 mefs., 59/6; 14-25 mc/s., 59/6.

17in. 90 degrees C.R. TUBES

Seconds but in perfect working RE-BUILDING
order agd guar:ﬁxteed.....l.z.}é,.. 79/6 CLEARANCE
arr. and insur.
. BARGAINS

RE-GUNNED C.R. TUBES
GUARANTEED FOR 12 MONTHS

at 42 Tottenham Court Road.
Prior to re-building these

Type A(J:Iarr premises innumerable oddments

h B and components are being
e ik O 138 | Woacrificed  at silly prices
16in. & 16 round .. £5 19 6 12/6 for quick clearance. Callers
17in. rect. ...... £5 8 12/6 only. Pay an early visit!
olin. rect, ,..... £719 6 21/-

33 TOTTENHAM COURT ROAD, W.1

MUSeum 2605

2 mins. Oxford Street.

Nearest Station, Goodge Street

Both addresses open all day Saturday. Close | p.m. Thursday.
PLEASE ADDRESS ALL MAIL ORDERS TO DEPT. W, AT ABOVE EDGWARE ROAD ADDRESS.

“PM SEE OVERLEAF. FOR MORE

207 EDGWARE ROAD, W.2.

Few yards from Praed Street PADdington 3271/2

lMMMMMMMMMMMMMMMMMMMMMMM

NEWS FROM LASKY'S. RADIO
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controlled heterodyne wave-

CRYSTAL CALIBRATOR No.
A crystal
meter covering 500 Kcfs. to 10 Mcfs,
(Harmonics up to 30 Mc/s.). Requires 300 V.
15 mA, and |2 V. 0.3 a. D.C., but can be
easily modified for 120 V. and 1.4 V. work-
ing. Size 7 x 7% x 4in. Good condition,
complete with valves. crystal, instruction
manual and circuit, ONLY 59/6. Post 3/6.
This item available complete as above.

BRAND NEW and with spare set of
valves, £4/10/-. Post 3/6.

CANADIAN CRYSTAL CALIBRA-
TOR. Uses double crystal and multi-
vibrator circuit to give ‘‘pips' at !
Mc/s., 100 Kcfs. and 10 Kcfs. Incorporates
Modulator. With book. 79/6, post 2/6.

MOVING COIL .PHONES. Finest
quality Canadian with chamois ear-muffs
and leather-covered headband. With
lead and jack plug. Noise excluding and
supremely comfortable. 19/6. Post 1/6.
MATCHING TRANSFORMER (for
Hi impedance), i.e. for HRO, CR109, etc.,
with standard jack plug. 4/6

SELENIUM BRIDGE RECTIFIERS.
Funnel cooled, A.C. input 45 v. RMS,
D.C. output 30 v. 10 amps. BRAND
NEW. Boxed, 45/-, post 3/6.

CONSTANT VOLTAGE TRANSFOR-
MERS. Input 190 to 260 volts, 50 c.p.s.
Output |15 volts at 2 kVA. A pair of these
will give a constant output of 230 volts

at 4 kVA. Price £17/10/- each plus £I
carriage. Two for £35, carriage paid.
“c” CORE TRANSFORMERS.

Pri. 230 v. 50 c.p.s. 510-0-510 at 275 mA,
375-0-375at 83 mA.6.3v.at 9 A, 6.3 v, at
2A. (twice). 6.3 v. at JA. (twice), 6.3 v,
at 1.5A. 6.3 v. at 0.5A,, 5 v. at 3A. 6} x
6 x 74in. high. Welght 25 Ib. Re-
moved from equipment but in perfect
condition. 32/6. Carr. 5/6.

6-VOLT VIBRATOR PACKS.
type, 180 v. D.C., 65 mfamps. BRAND
NEW. 29/6, post 3/6. Type PU2, 200 v.
D.C. 100 mjamps., with OZ4 rectlﬁer
BRAND NEW, 25/ post FREE.

CHOKES. Parmeko 5 H, 200 m/amps.,
6/6. AR-88 chokes, 15 H., 90 mjamps., 8/6
Parmeko 8 H., 100 mlamps ., 7/6. Postage
any “type, II6

QQVO06—40 30/-

CO-AXIAL RELAYS (Switch Type
78A). Simultaneously switch two separate
inputs to alternative outputs, 24 volt D.C.
coils (can be hand operated). Size
(approx.}) 5 x 3 x 3in. 8/6. Post /6.

WIRELESS WORLD

PCR COMMUNICATION RECEIVERS
Made by Philips these compact 6-valve receivers incorporate
an RF, two IF and a full size output stage for loudspeaker use.
There is a phone jack for moving coil phones. All sets are in
PERFECT WORKING ORDER and give very fine results on
short waves,
Type PCR has a self contained speaker and covers 850 to 2,000,
200 to 550, and 16 to 50 metres.
BRAND NEW CONDITION .. £919 6
USED (GOOD CONDITION) .. .. ET19 &
Type PCR 2 requires external speaker and covers 850 w 2,000,
200 to 550, and 50 to |3 metres,
USED (GOOD CONDITION) £6 19 6
CARRIAGE (any type) 10/6.
POWER SUPPLIES. The above receivers require 250 volts
HT and 12 volts LT. We will supply any of the above receivers
fitted with a BRAND NEW INTERNAL POWER SUP-
PLY for £2 extra, Fully guaranteed ready for use on A.C.
mains,

RECEIVER R 206 MK 2
A super communication receiver with ALL the right features-
550 Kefs to 30 Me/s in 6 ranges. Turret tuning, osc. vernier
control super slow motion tuning, Fantastic sensitivity.
Complete with power supply and speaker and in first class
condition. £25 plus carriage £2.

AR-88D RECEIVERS

One of the finest communications receivers ever made.
Those we offer are in superlative condition, thoroughly
checked and tested as regards calibration, alignment and
sensitivity.

Personal shoppers can see for themselves that we have the
fiest receivers on the market. Those unable to choose their
receiver personally can rely on our integrity to send them
a first-class set for ONLY £35.

RCA AR-88 SPEAKERS

A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 104 x 114 x 6in. Fitted with rub-
ber feet and 6ft. lead. ldeal for extension speaker. CR |00,
etc. In original cartons, BRAND NEW, 45/-. Post 3/6.

115

AVOMETER MODEL 7

AVO MODEL 7 £12-10-0
AVO MODEL 8 £17-10-0

All meters are in perfect working order and
first-class  condition, Complete  with
batteries, leads and instructions. Please
add 5/- for registered post and packing.

c22 FREQUENCY METER

o 126 ke/s. to 20 mc/s.
This crystal controlled heterodyne fre-
quency meter is too well known to need
further description. Those we offer are
complete with correct individual calibra-
tion book and are carefully tested and

d. Conditi
igsu:;'a_;tge:Od. ondition £I6/_/_

THE GOOD COMPANION

At last we are satisfied that a first-class transistor receiver
with a performance at least equal to the best commercial
receivers can be easily constructed. Come and hear one.
The printed circuit technique, pre-aligned oscillator and
I.LF. transformers, American Philco R.F. transistors and
Q.P.P. output of 750 mW from Mullard OC 82s ensure
success. All the parts including 6 transistors, 2 diodes (all
first grade), cabinet, 5in. speaker and comprehensive instruc-
tions cost £9/19/6. Uses PP9 battery, 3/6 extra.

THE POCKET FOUR
A neat little personal set in a handsome plastic cabinet 5§ x
3 x 2in. Comprises 3 transistors and | diode in a reflex
circuit. Does not require A or E. Medium wave only. All
the parts with comprehensive instructions (DLRS speaker)
cost 42/6, post 2/6.

SIGNAL GENERATOR I-196A

An American instrument with a continuous frequency range
of 100 to 156 Mc/s. which was used for the alignment of the
SCR-522, etc. There is provision for crystal control. A
fixed I.F. geenrator at 12 Mc/fs. is incorporated which requires
a 6 Mcfs. crystal. (Crystals are not included.) Operation
is from internal A.C. mains power unit (115 v.) or batteries.
Contained in handsome wooden transit case 25 x 19 x 10in,
69/6. Carr. 10/6.

T.C.C. VISCONOL CONDENSERS. 8 mfd. 800 v.
D.C. wkg. at 71 deg. C, CPI152V, Size 3 x |3 x 5in. high.
BRAND NEW. Boxed 8/6 each, post paid.

4 mfd, 600 v. wkg. CP 130T, 4/6 each post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C., sealed, W|re ends, 670 2M2B H/D M1095.. .

G.E.C., sealed, wire ends. 67002, 2 H/D makes, M
G.E. C, sealed wire ends, 5,000Q 2 cfo., plat., M1052
Siemens High Speed IK + IKQ § clover..ooeiieannnann

GIANT GOMPONENT PARCEL

Contains 100 § and 1 watt resistors, 50 Hi Stab resistors, wire wound
carbon and W/W pots, 100 capacitors (mica, paper, S8prague,

I1;6
10/6

PRECISION RESISTORS. One Megohm
19 1 watt wire wound, ex-U.S.A. BRAND
10/6 per dozen.

NEW,

SANGAMO-
WESTON
VOLTMETERS
S6l. Dual range
0-5 and 0-100 v.
D.C. FSD | m/A.
3in. scale. Recent
manufacture. ldeal
for schools. Com-
pletein super qual-
ity canvas carrying

case, with test
prods and leads.
BRAND NEW. Boxed 27/6. Post 2/6.

|

bias. variable, etc.), valveholders, tag strips, metal rectifiers, sleeving,
etc. All components are unused. GUARANTEED VALUE, 25/- plus
2/6 post.

e

UNISELECTORS
25 Position, 8 bank double wipers, 24-volt operation.
moved from brand new equipment, 62/6. Post 1/6.

CIARLES BRITAIN (Radio) LID.

UPPER SAINT MARTIN’S LANE
LONDON, Ww.C.2. TEMple Bar 0545

Near Leicester Sq. Station. (Opposite Thorn House)
Shop hours: 9:6 p.m. (9-1 p.m. Thursdays). Open all day Saturday.

Re-

RADIATION METERS

Portable close rate meter containing
modern type rectangular 50 micro-amp,
meter CVX 494, electrometer valves, etc,
BRAND NEW. In canvas carrying case.
£3/19/6. Post 3/6.

PHILIPS RADIATION MONITOR.
Type 1092C. A portable self-contained
instrument for measuring radio-activity,
uses the Mullard MX-1[5 Geiger counter
tube, and is scaled 0-10 milli-Rontgens per
hour.  Supplied complete with carrying
haversack. BRAND NEW, £17/10/-.

AIRCRAFT CINE CAMERA G45.
Takes 25{t. of 16 mm. film. 16 frames per
sec, Complete with 24 v, motor and
lens. 29/6. Post 3/6.

GAUSS METERS

American type TS-15/AP. Made by Marion
Electric for M.LT. Radiation Lab. AS
NEW. £7/10/-.

D.C./A.C. CONVERTERS. Input |12 v.
D.C. OQutput 230 v, 50 ¢/s. A.C. at
135 wates. Fitted with 0-300 'v. A.C.
24in. meter and slider resistor for voltage
adjustment. In stout wooden carrying
case with lid. Perfect working order.
£9/19/6. Carr. 10/6,

Input 24 v. D.C. Output 230 v. A.C.
50 cfs, 100 watts. In grey metal case.
BRAND NEW. 92/6. Carr. 7/6.

MICROAMMETERS
R.C.A. 0-500 microamps. 2%}in. circular
flush panel mounting. Dials are engiaved
0-15,0-600 volts. As used in the American
version of the No. |9 set. BRAND
NEW. Boxed. 15/-.

American 0-100 microamps. 2i}in. square}
flush panel mounting. BRAND NEW.
Boxed. 42/6.

MULTIMETERS
1,000 QfVolt A.C. and
D.C. volts 0-10, 50,
250, 500 and 1,000
D.C. current 0-10,
0-100 mA. Ohms
0-2,000, 0-200K. Bake-
lite case size 5% x 3}
x 2%in. Fully guaran-
teed with test leads,
prods and in-
ternal battery,

59/6
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HARVERSON SURPLUS CO. LTD.

2 BAND SUPERHET CHASSIS
ONLY £5.17.6

Plus 6/6 Post & Packing.

with Speaker

A quality 4 valve AC/DC superhet chassis made by a world famous
manufacturer. Long and Medium wave coverage. Fitted with a cord
and drum reduction tuning drive and attractive illuminated glass dial
(size 65 x 2}in.). Controls: Volume on/off, tuning and wave change.
The receiver is self-powered, employing 2 mains dropper and a valve
rectifier. Chassis dimensions 634 % 9 x 54in. high. Supplied complete with
a good quality 5-inch loudspeaker, valves (UCH42, UAF42, UL41, UY4l),
AC/DC mains input lead, ivory knobs, etc.

DON'T HESITATE, ORDER NOW! This unbeatable bargain
is bound to sell out quickly at only £5.17.6, plus 6/6 postand packing.

4 STATION PRESET CHASSIS
with Speaker ONLY £4.17.6

Plus 6/6 P. & P.
A compact, 4 station pre-
set mains transportable L]
receiver for operation
from AC/DC mains. Two | z
simple controls, volume on/ b 7 1T
off and 4 position station El > \ e
selector. The latter is set -
to Light Programme (Long 5

Wave), Third Programme,

Home Service and Light
Programme {Medium

Wave), but may of course

be adjusted to aiternative
selections if required. A (===
frame aerial with throw-out  \
extension is supplied, mak-

ing this receiver ideal as a

general purpose transport-

able set for the home.

A fully smoothed power

supply is provided from AC/DC mains input by a mains dropper and a
valve rectifier. The good tonal qualities are assisted by the provision of a
quality Sin. speaker, which is ready-mounted on the chassis (this is easily
detachable if alternative positioning is required). Valve line up, UCH,
UAF42, UL41, UY4l. This chassis (size 9 x 6% x 54in. high) is supplied
complete with valves, knobs, mains lead, aerial, etc. It is beautifully
made by a famous maker, and is a first-class buy at the rock bottom price
of only £4.17.6, plus 6/6 post and packing.

A.M. RADIOGRAM CHASSIS

[ B &2

A chassis of distinction by a famous maker.
Covering Long, Med. and Short Waves, plus gram
position, this chassis (size 15§ x 7 x 6%in. hizh)
incorporates the latest circuitry, using fully
delayed A.V.C., and negative feedback. Controls:
Tone, Yol. OnfOff, W/Change (L.M.S. and Gram),
Tuning. Tapped input 200-250 v. A.C. only. An
attractive brown and gold illuminated dial wich
matching knobs. make this one of the most hand-
some, in addition to being one of the best perform-
ing chassis yet offered. Complete with valves
(ECH8I, EF89 . EBC8I, EL84, EZ81), knobs, output
transformer, leads, etc. OUR PRICE £9.|9.6

you can afford.

plus 4/6 post & packing. ONLY
E.M.l. 4-speed Player
and P.U.

Heavy 83in. metal turntable.
Low flutter performance
200/250V shaded motor
with tap at 80V for
amplifier valve filament

e b b B e e o o g - V- SV S0 ST - S e S

if required. Turnover drilled chassis.
LP/78 head. Price 89(6
Plus 4/6. P. & P.

CONDENSER RESISTOR PARCEL

50 mixed P.F. Condensers and 50 mixed Resistors.
An assortment of useful values. All popular sizes—
all new—a must for the serviceman and con-
structor.

ONLY IO//- P. & P. }/-.
CHILD’S NURSERY LAMP

A child’s night light of unusual design. Contemporary
styled lampholder of robust construction finished in
either red or yellow. Entirely safe (bulb socket
shialded from *‘ prying fingers "), complete with flex
and a push-button switch. 200/250 volts A.C. only.
The fow-consumption bulb element is made in the
shape of either flowers or angel fish, and when switched
on glows in fluorescent colours (the flowers pink with
green leaves, or the fish green with purple weed).
Made by a famous manufacturer and originally
priced at 29/6. Please state lampholder colour
preference, and whether fish or flower element is

post free.

required.
OUR BARGAIN PRICE ONLY |0/9
plus 9d., post and packing.

HARVERSON'S
F.M. TUNER KIT

At last a quality F.M. Tuner Kit at a price
Just look at these fine
features, which are usually associated z
with equipment at twice the price.
% F.M. Tuning Head by famous maker. z
Y% Guaranteed Non-drift. % Permeability
Tuning. v Frequency coverage 88-100 ‘
Mc/s. wkr OA81 Balanced Diode Output.
% Two LF. Stages and Discriminator,
Y% Attractive maroon ‘
(7 x 3in. glass). v Self powered, using a
good quality mains transformer and valve ‘
rectifier. % Valves used ECC85, two §
EF80’s and EZ80 (rectifier). z
Y Everything supplied,
down to the last nut and bolt. k Size of §
completed tuner 8 x 6 x 54in. & All ‘
parts sold separately. ‘
)
)

£4.19.6

Circuit diagram and illustrations, 1/6,

Plus 8/6
P.P. & ins.

® THE WORLD FAMOUS E.M.lL
ANGEL TRANSCRIPTION P.U.
(Model 17A)

A Pick-up for the connoisseur originally priced
at £17.100. The last remaining few offered
at £5.15.0, plus P. & P. 5/-.

SUPER STEREO KIT MK. 1l
A kit of ready-built units only requiring inter-
connection. Comprising two midget 3W amplifiers
push button switch, transformer, control unit
(ba_ss. treble and vol.), power pack, two speakers,
indicator light, valves (ECL82, EZ80 range), and
comprehensive instructions.

Plus 6/6
£3.19.6 bu ¢
FM. TUNERHEAD

A permeability tuned tun-
er head by a famous maker,
supplied without valve
(ECC85) 18/6 plus /9 P. &
P. Valve 8/6 extra.

OUTPUT STAGE & SPEAKER FOR
F.M. TUNER UNIT

All parts, including speaker, ECL82 valve, and
simple instructions to make two-stage output
unit for converting F.M. tuner into F.M. receiver.

and gold dial

% Fully

-~

Qosssrovrsosoooss® ONLY 45- plus 4/6 P. & P.

TRANSISTOR AMPLIFIER KIT‘

A complete kit of parts to build a compact 4-transistor amplifier, with
volume control and printed cct. board. Two GT3 driver transistors, trans-
former coupled. | watt output from matched pair GTI5. Supplied with
output transformer and 24in. 3 ohm speaker. Ideal for 59/6 Plus 4/6
record player, etc. P. & P,

SUPERHET CHASSIS—less Valves & Cabinet

Modern AC/DC chassis with printed circuit and ferrite rod aerial. Al-
though not completely built, the main components are mounted. L. & M.
wave coverage. 4 valves (UBF89, UCL83, UCH8!, UY85). Everything
supplied except valves and cabinet. With speaker and simple £3 3 6
instructions.  Plus 3/6 P. & P. o/
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83 HIGH ST., MERTON, S.W.19.

THE HARVERSON COMPLETE
F.M./V.HF. RECEIVER KIT

AT % PRICE WHILE THEY LAST!
GOLDRING MU-METAL CASED
PICK-UP CARTRIDGES

Sapphire styli. Brand new and boxed
Our Price £2.15.0 A

including ins.

BARGAIN MONTH FOR TRANSISTORS

POWER 0oC78 AMERICAN

0OC78D

0C36 GETIS 2N388

OC44 GETI5 (mat 2N 1485

OC45 GET102 25712

oC7| XA103

OC75 PXA101

0oC76 PXAI02 OA8!

Please add éd. postage for each transistor.

6 TRANSISTOR SUPERHET KIT %

A first-class 2-waveband transistor superhet in kit form.

% Printed circuit board (size 84 X 23in.) % Output transformer.

% 3 pre-aligned IF transformers. % High zain ferrite rod aerial.

% Quality 5in. speaker, % Push pull output.

* G.E.C. first grade transistors.

The complete kit of parts with simple instructions, ONLY £6/19/6. Plus 2/6 P. & P.
(Suitable cabinet if available 15/-.)

VALVES

OSCILLATOR COIL SPECIAL OFFER!
Suitable for any tape deck.|Onedozen6K7G £1, plus2/6P.&P.

NLY 5/6, plus 6d. P. & P.
- /6, plus éd. P. & COSSOR CRT SNIP

110mn. 108K
10in. 75K

EITHER PLUS 6/6 P. & P.

WE HAVE 20,000 IN STOCK,

AT LOWEST PRICES EVER.
Send for your reguirements.

REGUNNED T.V. TUBES
Any type, any size supplied.

SWITCHED ATTENUATOR

Audio to V.H.F. In four steps of 20 dB
+ 002 dB up to 300 Mfes. Cost
£5.10.0. OUR PRICE

1/6 H.P. MOTOR

o i Ausi-ear 81:49.0
st GRES G.E.C. FIRST GRADE
tor. Off load 14,000 TRANSISTORS

revimin. on load
8,500 rev/min. Ideal
small saw, sewing
machine, etc. 30/-.
Post free.

Set comprising one 874 mixer,
two 873 LF.’s, one GETII4 driver,
two GETII3 matched output and

one diode. 34/6

Post i/-.

- Introducing

THIS MONTH’S SPECIAL BARGAIN

PLESSEY 8 x 5 inch SPEAKER
3 OHM IMPEDANCE LARGE POT. ONLY 14/- GroiRt

Plus P.T.

CRYSTAL
MICROPHONES

ideal for tape recorders, use with
amplifiers, intercom. etc.

T.S.L. stick mike 22/6
ACOS latest model |8/6

Postage 1/3 either model

COLLARO STUDIO
TAPE DECKS.

We have a few only of the latest model at
the Special price of

ONLY £11 "30n*

WIRELESS WORLD

AT LAST-—A COMPLETE F.M.
RECEIVER IN KIT FORM !
Specially designed with the home
constructor in mind, this kit
enables the construction of a
completely self-contained V.H.F.
receiver, at fraction of the normal
cost of comparable equipment.
This is basically a quality self-
powered F.M. tuner plus
separate audio amplifier stages,
with output transformer and
speaker.

F.M. Tuning Head by famous

maker.

Y Guaranteed Non-drift.

% Permeability Tuning.

Y Frequency coverage 88-100
Mc/s.

% OABI Balanced Diode Qutput.

% Two LF. Stages and Dis-
criminator.

Y Self powered using a good
quality mains transformer and
valve rectifler.

% Valves used ECC85, two
EF80's, ECL82 and EZ80
(rectifier).

Y Fully dritled chassis.

Y Good quality speaker.

% Well designed output trans-
former.

% Attractive \maroon and gold
glass dial.

% Two output stages (using
ECL82).

¥ Everything supplied, down to
the last nut and bolt.

v Compact size.

Y All parts sold separately.

OUR PRICE£6 |9 6P|';.IS&4{)6

CHErrywood

3985/6

£6.1.6
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HARVERSON'S
Monaural AmplifierKit

In response to numerous requests ifrom
delighted purchasers of our ™ BUPER
STEREQ KIT *’ we have produced a ** MON-
AURAL AMPLIFIER ' on similar lines.

+ A UCL 82 valve provides a triode ampll-
fying stage, and a pentode, output stage (3
watta), enaling good amplification and spark-
ling reproduction to be combined with phy-
sical compactness (amplifier size, 7 x 3} x
63in. high).

+ Modern circultry design, good quality
0.P. transformer (0 match 30Q) keep hum
and distortion to a low level.

v The controls, volume on/off and tone, are
complete with attractive cream and gold
knobs.

& The amplifier has a built-in fully smoothed
power supply, using a good quality mains
transformer (A.C. mains only) and metal
rectifier.

¢ All you need ia supplied including easy to
follow instructions which guarantee good
results for the beginner and expert. All
components, leads, chassis, valve, knobs, etc.,
are first grade ltems by prominent manu-
facturers.

OUR PRICE
Plus 4/6 Post and Packing 39/6

5in. LOUDSPEAKER TO SUIT, 14/6 EXTRA
ALL PARTS SOLD SEPARATELY

TRANSISTOR SPEAKER

Western Electric 3Q speaker. Size 2§ X 1Zin. deep

12/6 p.p. -
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TESTGEAR COMPONENTS (LCNDON) LTD

I5 ARCANY ROAD, SOUTH OCKENDON, ESSEX.

TEL: AMBassador 1958

We have opened a Central London Depot at 2 & 4 Earlham Street, London, W.C.2 (Cambridge Circus).
A few munutes walk from Leicester Square or Tottenham Court Road Underground Stations.
Telephone No: TEM 1189

We celebrate our opening with amaiing offers of oddments for callers. Receivers,
Transmitters, Test Gear, every conceivable type of Electronic Component Parts,
Optical Material etc. at give away prices.

MAGNETIC DEVICES RELAYS
Available with 6 v. 14 ohm coils, D.P.N.O. 15 amp. contacts.
24 v. 230 ohm coils. D.P.N.O. 15 amp. contacts. Price 7/6 each.
230 v. A.C. coil D.P.C.O. 2 amp. contacts. Price 15/-. 70 ohm
12 volt D.P.N.O. 10 amp contacts. Price 7/6.

MINIATURE RELAYS

As used in 1985, etc., Series Aircraft Transmitters. 250 ohm
12-24 v. coil, D.P.C.O. Price 3/6. 70 ohm 12-24 v. coil, S.P.N.O.
10 amp. contacts. Price 3/6.

P.O. 3000 TYPE RELAYS

1,000 ohm coil, 4 P.C.O. and 2 P.N.O. 1,000 ochm ¢oil, 6 P.C.O.
5,000 ohm coil S.P.N.C. Price 7/6 each. A large range including
slugged and twin winding types available to callers.

B.C.221 FREQUENCY METERS
In perfect condition, complete with original calibration chart.
£16 cash, or £3 deposit and six monthly payments of 45/-. Also
available, with modulation, at £19 cash or £3/10/- deposit and
six monthly payments of £2/13/6.

A.P.N.lI RADIO ALTIMETER
A 420-460 Mc/s Radar Set, complete with 14 valves and 3 relays.
Price 25/-. 24 v. Dynamotor 7/6 extra.
Transmitter Unit ex above, includes two 955 acorns and trans-

ducer, as used in ‘‘ Wireless World ” Wobbulator. Price 6/6.
Receiver Unit ex above, includés two 9004 acorns. Price §/-.
Audio Amp., ex above, includes two 12SH7, one 12SJ7.  Price 5/-.

TRANSISTORS
We have purchased a manufacturer’s stock of transistors and offer
them at the following low prices:
G.E.C. GET.572 10 amp. switch or audio. Price 22/6.
GOLTOP. V30/10PD 3 amp. switch or audio. Price 7/6.
MULLARD. 0OC.28, OC.35, OCl16. Price 15/-. OC.170. Price
10/-. OC.71. Price 4/6. OC.75. Price 5§/-.

COMMUNICATIONS RECEIVERS
Marconi CR.150. With power supply. Price £40.

Triple Diversity Receiver, 3 CR.150 in rack with all associated
Units. Price £120.

R.1155B. With N ” type tuning drive. Price £8/8/-.
All the above are in excellent condition.

SILICON RECTIFIERS

Sub-miniature silicon power diodes at new low prices. Made
by one of England’s greatest manufacturers. 250 M/A D.C.

output. Type (1) 400 P.1.V. Price 3/6. Type (2) 600 P.I,V, Price
5/6. Type (3) 800 P.I.V. Price 7/6.

50 MICROAMP METERS

Made by Sangamo Weston, Brand new. Type S.145. Size 3x
2%in. 850 ohms resistance. Four scales operated by lever *° Set
Zero” ‘“0-3” ¢ 0-300.” Easily coupled to rotary range switch
by cord or lever. Complete with suggested circuits, a gift at 20/-.
Easily adjusted to 25-0-25 microamps.

METER BO XES

A range of attractive useful Meter Cabinets that can be supplied
ready punched to take above meter. Useful for all kinds of test
gear: a quality job with fully-formed pressed steel lids, welded
construction, grey hammer finished enamel. Price: 4 x 54in. Panel
in depths of 2, 3 or 4in., 10/3, 10/9 and 11/3 respectively, or with
4§ X 7}in. panels, 12/-, 12/9 and 13/-. Awailable punched to take
above meter, 1/6 extra.

TYPE 46 TRANSCEIVERS

The best bargain for many years. These fine Walkie Talkies are
now available in new condition complete with all accessories at a
give-away price. 3-channel crystal controlled T/X and R/X,
supplied complete with one pair crystals, coil box, rod aerial,
leads and plugs, valves, balanced armature headset with throat
mike. 1 watt output. Coverage 3.6-4.3 Mc/s or 6.4-7.6 Mc/s
by means of plug-in coil box. Inland buyers supplied with crys-
tals in 3.5 or 7 Mc/s band (state which required), other frequencies
available for export. Requires only 150 v., 15 v. and 3 v. dry bat-
tery. Range over 10 miles. Full instructions and circuit supplied.
‘These units have been ‘* demobbed ” by removal of the ‘¢ Send
Receive ” switch. A replacement switch with fitting instructions
is supplied. We offer this fine unit with all accessories as listed
above at the ridiculous price of 30/- or two for 57/6. Batteries
are available at 24/- per set.

CRYSTALS

FT.241 72nd Harmonic Type 120 Crystals with fundamentals
from 370 ke/s to 540.277 kc/s in steps of 1.388 kec/s (channels 270-
389). From 448.611 to 472.222 inclusive and 500 kc/s. Price is
7/6. All others 2/6 each or 6 for 10/- for any six consecutive chan-
nels. Special quotations for other assortments.

Most of the crystals previously advertised are still available, plus
hundreds of new types. Send your order stating frequency lati~
tude (if any), it is fairly sure we can supply.

OFFICE DICTATING MACHINES

An obsolete type but the biggest bargain ever.  Contained in
portable carrying case, wind-up double spring clockwork motors
4-valve oscillator amplifier (B7G type valves), six-minute play
recording mechanism using magnetic plastic discs that may be
re-used indefinitely. Complete with crystal mike that doubles as
playback speaker. Send for full details. Complete with 10 discs
(extra 1/6). Price £3/3/-. Batteries (2) 15/-.

U.S.A. P.O. TYPE RELAYS. Type APHC. 6,500 chm 12 v.
2 M/A. 8.P.C.O. Price 2/6. Type APLC. 3,500 ohm 6 m/A
S.P.C.O. Price 2/6.

AERIAL CHANGE-OVER RELAYS.
P.C.O. Price 3/6.

12-24 v. Operated 4

VALVES
All new and guaranteed.
128Q7, 12SK7, 12A6, EL33, 6F33, 6L18; EF80, VR150/30,
50L6GT, 12AT6, 12AT7, 12Q7GT, 7B6, 25L6GT, 12AU7,
85A1, 128A7, 3S4, 5UG4, 6J6, 6K8G, 6V6G, 6N6GT, 6AG7,
724, 65G7, 6Q7G, EY91, EF73, EF70, EC70, EF71, EN32,
90CV (photo tube), 6AK5, 6CHS6, 1R5, 1S5, 1T4, 1L4.
All above types S/- each post paid.

Terms of Busimess. All prices include postage or car-
riage. Handling charge of 1/6 on orders under 10/-. Payment
cash or C.O.D. over £1. Export orders welcomed,

If you have ever written to us you will receive a copy of our
comprehensive list within a few days, if not, then please
let us have your name and address.

OCTOBRBER, 1961
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SN s o e s
\ @ @ = Phone: GERRARD 8204/9155

et T Cables: SMITHEX LESQUARE
S = LISLE STREET, LONDON. W.C2

) PN
é‘.t‘sf';',‘:mfa‘.‘.‘tié‘f&ﬁ’:{?:’:&&%ﬁ G.E.C. SELECTEST MULTI-RANGE
TESTMETER

D.C. A.C. D.C. A.C.
VOLTS VOLTS Current Current
o0 150 mv. 7.5 v. 1.5 ma. 75 ma.
Please add postage. 300mv. I5v. 3 ma. 150 ma.
Sv. 75 v. 15 ma. 750 ma.
COLLINS TCS RECEIVERS. Coverage on :I,iv |50VV' 30 ::. 1.5 aTnap.
3 bands 1.5 to 12 mcfs, Complete with all valves | |5, 300v. IS0 ma. 7.5 amp.
and in good condition but externally a little store | 30 v, 600 v. 300 am. 15 amp.
soiled, £5/10/- each. Carriage 10/-. 150 v. 750 v. |.5amp. Resistance
i 300 v. 1,500 v. 3 amp. 10 k. ohms
AVOMETERS AVOMETER '
AVOMETER MODEL 7 750 v. 15 amp. 100 k. ohms
MODEL 8 MODEL D 1,500 v. 30 amp. | megohm

Supplied reconditioned as { Supplied reconditioned Supplied reconditioned
new completed with batt- | 35 new complete with as new complete with

A batteries and leads. batteries and leads, | |,000 ohms per volt model. 37 ranges, volts, current AC/DC and
eriesand leads. £12 each | g Gns. each. P. & P. | £8/19/6 each. P. & P. | resistance. Eltted with automatic ovgerload cut-out. Suppl{ed in as
p. & p. 3/6. 3/e. 3/e. new condition, fully tested, with batteries and leads, £9/19/6. P.P. 3/6.
PARMEKO TABLE TOP TRANSFORMERS. SELENIUM L.T. METAL RECTIFIERS
Input 230 volts. Output 620/550/375/0{375/550/ R.C.A AR 88D REGE'VERS Full wave bridge connected, all new and guar-
ggo volts éSO WS 52"5"":35"“" New, boxed, This world famous [4 valve receiver offered ?;heses | am 2436v. 4 amp....18/6
/- ea. Carriage 5/-. reconditioned, perfect working order and in Izllav. 24 amp' 3 24/36v' 6 amp""22/6
24-AMP. YARIAC TRANSFORMERS. Input superiative condition throughout.  Fre- I2/|8V: 4 ;mp:,_,' 24/36\/.' 10 amf:::‘..45/—
230 volts. Variable output 185 to 250 volts | quency coverage on 6 bands SO0 kefs to 32 | 13jjey. 5 amp..12/6 24/36v. 1S amp.. 47/6
24 amps., £12/10/-. each. Carriage 10/- mcfs. Circuit incorporates variable selectivity | |3/1gy, & amp 36/48v. 6 amp...32/6
oy i : with crystal filter, tone control, aerial trim- 12/i8v. 10 amp. .. Bleov. 2 ampm'lalé
RC.22I HETERODYNE FREQUENCY mer, b.f.0., a.v.c., R.F. and A.F. gain controls, 24/36»/. i amp"" 9/6 48/60v. 10 amp'm82/6
METERS. 125 kefs. to 20 Mcfs. As new mechanical bandspread etc. Output is for : Please add postage. Peeos
condition. Supplied complete with valves, phones or speaker. Operation 115 or 230 : e
crystal and calibration charts, £16 each. volts A.C., £35 each. Carriage 30/-. L.T. TRANSFORMERS. All primaries tapped
- : 200/250 volts. 3.5, 9 or 7 volts | amp., 9/9;
Carriage 7/6.  Also available less charts, C 4 p
£9/10/- each. PORTABLE PRECISION VOLTMETERS. ditto 2 amp., 14/3; ditto 4 amp., 16/6. 9 or 17
Brand new moving iron instruments housed in  Yolt 6 amp., 26/-. 3, 4, S, 6, 8, 10, 12, |5, 18, 20,

PAINTON MINIATURE JONES PLUGS polished teak case with 8in. mirror scale. 2 ranges, 24 or 30 volts 2 amp., I8/6. Ditto 4 amp., 27/6.
AND SOCKETS. 2 pin 2/6 pr., 4 pin 3/6 pr., A.C. or D.C. 0-160 v. and 0-320 v. Accuracy Please add postage.

6 pin 4/ pr.; 8 pin 4/6 pr., 12 pin 5/6 pr., 18 pin  within 2%, £5/19/6 each. P/P 3/6. AMERICAN ARB RECEIVERS
7/6 pr., 24 pin 8/6 pr., 33 pin 10/6 pr. Post extra. Fre;uency coverage on 4 bands 195 kcfs to
9.0 . Precisi i drive, Vi
sPAREs KiTs FOR crioo Receivers. | MINE DETECTOR NO. 4A TR R sl AR by
Contains |5 valves, condenser and resistor Kkits, Will detect ferrous and non-ferrous metals. Operation 24 volts D.C. Supplied fully tested
ggtz. outhput;/r;nas/?rmer, etc, Allnew and boxed, Cgmplete and as new in gransit cases Sup- and checked, £6/19/6 each. Carriage 7/6.
0 i gl oed il Irucions. W6 | i To-ame STISER RHEGSTATS]
COLLARO STUDIO TAPE TRANS- . 15/6 each. P/P 2/6.
CRIPTORS. Latest 1961 model, 3 speeds, | MARCONI TF-373 UNIVERSAL IMPED- PHOTO VOLTAGE AMPLIFIERS
3 motors, digital counter, press button ANCE BRIDGES. Reconditioned to maker’s These special units contain a | microamp
switching, etc. Supplied brand new, guar- spec., £35 each. Tinsley mirror galvanometer, twin selenium
anteed, with instructions and spare 7in. photo cell. 12 v. lamp, lamp housing and
spool, £10/10/- each. P[P 3/6. SOUND POWERED TELEPHONE HAND- fOCIil‘Singc unit. Bgand new, boxed, £9/19/6
BRAMD NEW MEDRESCO HEARING SETS: Brand new boxed, I5/- each. P/P Ij6. each. Carriage 7/6.
AIDS. Supplied complete with earpiece, leads AR.88D SPARES. Complete wavechange

switch assembly with screens, new, boxed, 17/6
BRAND NEW Boxed each. PP 2/6. st L.F. transformers, new, boxed
100 MICROAMP 3/6 each. P/P 9d.

METERS. Standard SPEAKER BARGAINS

and battery pouch. Only 32/6 each. P[P I|/-.
Batteries 5/- extra.

1,000 WATT MAINS ISOLATION TRANS-

FORMERS 230-volt primary, 230-volt secondal 24in. flush panel mount-

New, boxed, ex-Admur:Ity.LS each. Carriage lO?—Y ing.  Scale calibrated 2tin. 35 :}‘Irlnbrandl;;zw a"l‘%ﬁ“;'ah":‘ee"' 296
0-100 microamps, 42/6 21! 70 ohm . 17/6 I2! 4 l5° T dae

75 KVA. AUTO TRANSFORMERS. |15/ each. PIP 1/3. B ey i 1SS =

230 volts. New, boxed, ex-U.S.A., £15 each. 3|rrl1 .I!ogm x 4in. 3 ohm /i

Carriage 10/ 44in. 3 ohm

R.C.A. PLATE TRANSFORMERS. Primary .R.O. Sin. 3 ohm 6 10 x2_iin. 3 ohm 7/6
200/250 volts.  Secondary 2,000/1,500/0/1, 500/ SNAT|O§1AL bIH R.O RESGE,vdEIish 63in. 3 ohm ... /6 10 x 6in. 3 ohm  27/6
2,000 volts 500 ma. New, boxed, £6/10/- each, ~>enior model, fable mounting.  Supplied w 8in. 3 ohm ...... 19/6 13 x 8in. 3 ohm  47/6

complete set of 9 coils covering 50 kefs to 30 Mcfs.  |Qin. 3 ohm ... 27/6 Please add ostage.
Carriage 10/-. Special features include: S meter, variable selec- PateE
N MINIATURE

tivity, crystal phasing. Output for phone or = voelT0 s Comc il
FlELD TELEPHONES TYPE F' speaker, Supplied fully tested and aligned, ( . APANEL METERS
superb condition throughout. Price 21 gns. Entirely new range of
Carriage 10/-~. Power units available 59/6 each meters with clear plastic

6 8 x 6in. 3 ohm 17/6

I]6 8 x 2§in. 3 ohm  17/6

Ideaiforall extra. cases. |23in. square front.
intercom, ganel hole I3in. dia,
systems, . rand new guaranteed,
house, FL=SEEY . @ Jindividually boxed. Avail*
office, 24-VOLT \& 2/ able in the following ranges.
bufilding D.C. 50 MICROAMPS . 39/6
sites, etc. 500 MICROAMPS . 32/6
Generator PUMPS I MILLIAMP 27/6
bell ring- VU METER.

ing, 2 line con- Self lubricating, capacity %0 g.p.h. at 30 Ib, Range — 20-0 + 3VU

nection. Sup- sq. in. Will operate O.K. on [2 v. 4+ BSP 0-100% (OVU)

plied complete inlet/outlet union. Only 15/6 each. PP 2/6. 2/6
with  batteries

'S METER. Rang

and wooden carrying 0-9 inati
ROTARY CONVERTERS. 24 volt D.C. cerp pating
S E e B input. Output 230 volts 50 cycle A.C. |00 watts, + 10 and + 30db
pair. P/P 5/ 726 each. Carriage 5/-. 0-5 and 0-10 linear scale  .......... 35/~
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ADD ‘‘HI-FI’’ TAPE RECORDING TO YOUR EXISTING
AUDIO INSTALLATION WITH

STERNS—MULLARD TYPE “‘C”
TAPE PRE-AMPLIFIER—ERASE UNIT

INCORPORATING THE NEW FER-
ROXCUBE POT CORE PUSH-PULL
OSCILLATOR and 3 SPEED TREBLE
EQUALISATION by means o} the
atest FERROXCUBE POT CORE
INDUCTOR.

PRICES . . . INCLUDING SEPARATE SMALL Pg;ngﬁBsgggLAYNng
COMPLET IT
oF PALlfTSE 5 £1 4'0'0 TESTED £1 7-0-0

Deposit £3/8/- and 12 months of £1/4/11. Assembled unit only.
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR

£11.15.0 and £14.10.0 reapectively. (Carr. and Ins. 5/- extra)

Send $.A.E. for leaflet or 2/6 for Complete Assembly Manual.

‘We present this *“ HI-Fi‘' Pre-Amplifier strictly to Mullard‘s specification ete., incor-
porating ONLY NEW HIGH GRADE COMPONENTS and the S8PECIFIED NEW
MULLARD VALVES.

WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO BE_USED.

SPECIAL ‘*‘COMBINED ORDER™ PRICES

(a) The COLLARO * Btudlo ' Deck with the Model " C'' Preamplifier £29 10 o
and POWER S8UPPLY UNIT ... ASSEMBLED AND TESTED. . "
Deposit £5/18/0, 12 monthly payments of £2/3/3.
(b) As above but the TYPE " Q'* Unit and POWER UNIT aupplied as
) COMPLETE KIT OF PARTS. ...... ... ......coiiiiiiieenn.. £26 10 o
Deposit £5/8/0. 12 monthly payments of £1/18/10.
() The TRUVOX Mk. VI Deck (incorporating Pause Control and Rey.
Counter) with the Model “ C" PREAMPLIFIER and POWER £35 0 o
T .., ABSEMBLED AND TESTED........................
Deposit £7/0/0, and 12 monthe at £2/11/4.
(d) As above but the Model “ C'* PREMAMPLIFIER and POWER £31 10 o
UNIT supplied as 2 COMPLETE KIT OF PARTS.............. ..
. Deposit £8/6/0, 12 monthly payments of £2/6/2.
(¢) The BRENELL Mk. V Deck with the Model ““ C '* PREAMPLIFIER £46 0 o
and POWER UNIT . . . ABSEMBLED and TESTED
Deposn £0/4/0, and 12 months at’ £3/7/8.
(D) As above but the Model *“ C* PREAMPLIFIER and POWER UNIT £43 0 o
supplied as a COMPLETE KIT OF PARTS
Deposit £8/12/0, 12 monthly payments of £3/3/1.
(g) The WEARITE MODEL “4A” DECK with ASSEMBLED and
TEBTED Model “C' PREMAPLIFIER AND POWER UNIT £56 0 o
incorporating WEARITE HEAD-LIFT TRANSFORMER, etc..... « U
Deposit £11/4/0, and 12 months at £4/2/1.
Carr, and Ins. on each above I8 10/- extra.

fidelity

TAPE EQUIPMENT

1 § NEW DESIGNS !!
MULLARD’S *“10+10"’ STEREO POWER AMPLIFIER

A HIGH FIDELITY DESIGN BASED ON
THE FAMOUS MULLARD ¢5.10".
PROVIDES UP TO 10 WATTS (per channel)
SUPERB REPRODUCTION. FREQUENCY
RESPONSE FLAT TO WITHIK 3 db from
3 o/s. To 60 Ko/s. AT 50 mW.

TOTAL HARMONIC DISTORTION AT
1% CWATTS .................... .1%.

2
© e SoueRoL B '§31°0.0 S0
(il 24Tk VU £21.0.0

Deposit £4/4/0,12 months of £1/10/10. £1 8 10 o
{b} A complete KIT of PARTS will be available in OCTOBER, for ......
This amplifier is built to the very highest t: tandards and strictly to

MULLARD'S specification. It incorporates a complete Mullard valve line-up Including
two of the new triode-pentodes, type ECLS86, in each channel. Two specially designed
GILSON OUTPUT TRANBFORMERS witb 209 taps are used in class AB push-| pull
output stages for uitra linear operation.
The matching CONTROL UNIT Is deslgned to be either attached to the Amplifier (as
Tllustrated) or it can be d. h g on a Cabinet panel. It provides
imputs for CRYSTAL PICK-UPS, BADIO TUNING UNIT, and also for replaying from
our STEREO TAPE PREAMPLIFIER (Briefly mentioned below).
AS AUDIO SPECIALISTS WE CONFIDENTLY RECOMMEND THIS DESIGN it is a MUST
to the serigus minded sound enthusiast.
We can also supply the assembled MAIN AMPLIFIER only (excludes control unit)
for opera.tion vm.h our DUAL CHANNEL PREAMPLIFIER, thls provides for a more
or elab tallation and would be essential if a low output Magnetic Pick Up,
such as the Decca, is ta be used.

PRICE: (a) THE ASSEMBLED MAIN AMPLIFIER with the £ o
ASSEMBLED DUAL CHANNEL PREAMPLIFIER... . ..., 3 'o'o
Deposit  £6/0/0, 12 months of £2/4/0.
(b) A complete KIT of PARTS for both U ill by
oA T mits will be available £26.o.o

W\/\M/\NWW\NV\/\/\/
PRE-ANNOUNCEMENT TO STEREO ENTHUSIASTS *

In responsz to the growing demand for st t we have leted the
designota . . .

HIGH FIDELITY STERED TAPE PREAMPLIFIER YU LI VILERTE

It will be available in LATE OCTOBER when we will also offer it with matching Tape
Decks.

OCTOBER, 1961

HOME CONSTRUCTORS—
BUILD A THREE-SPEED
HIGH QUALITY
TAPE RECORDER
4 LIKE THIS
FOR £35.0.0

Deposit: £7.0.0, |12 months at£2.11.4

FOR THIS WE SUPPLY

@ Complete Kit of Parts to Build the
HF/TR3 Tape Amplifier.

@ The New Collaro “Studio” Tape Deck.

@ Portable Carrying Case (as illustrated).

@ Rola/Celestion 10in. x 6in. p.m.
Loudspeaker.

@ ACOS Crystal Microphone and 1200ft,
Spool EM.L N TafpeT Deek -

Alternatively for those who prefer another make of Tape Deck—we wi

supply preczvsely as above—gut in place of the Collaro “Studio” Deck.

We will include

The New Truvox Mk, VI Deck..........ccoooiiianiiiiiniiinn .£40 10 ©
Deposit £8/2/0, 12 months at £2[19/5

For Constructors with their own cabinet—WE OFFER—

{a) COMPLETE KIT to build the HF/TRE3 MA®K n Amplifier together £26 o o

with the COLLARO “ STUDIO" DECK.................. . "

Deposit £5/4/0, 12 monthly pnymenls of £1/18/2

(b) As above but wnh the HF/TRS MARK II supplied ASSEMBLED and £29.1 o.o

TESTED
Deposit £5/18/0, 12 monthly paymcuu of £2/3/4.
(¢) COMPLETE KIT to build the HFJTR3 MARK II together with the £31 10 o
TRUVOX Mk. VI TAPE DECK E -
Deposit £8/6/0, 12 monthly payments of £2/6/2.
(@ As above but witb HF/TRS MARK II supplied ASSEMBLED and £35 o o
TESTED Deposit £7/0/0, 12 monthly payments of £2/11/4. . L
(&) COMPLETE KIT to bulld the HF/TR3 AMPLIFIER with the £42 o o
BRENELL Mk. V TAPE DECK J =)
Deposit £8/8/0, 12 monthly paymenu of £3/1/7.
f) As above but with HF/TR3 MARK II supplled ASSEMBLED and £45 10 o
TESTED Deposit £8/2/0, 12 monthly payments of £3/6/9. - =
THE ASSEMBLED and TESTED HF/TR3 MARK II AMPLIFIER
with the WEARITE MODEL 4A DECK, incorporates Wearite £56 o 0
Head Lift Transformer, etc. . "
Deposit £11/0/0, 12 monthly payments of £24/0/8.
Carriage and Insurance on each above is 10/- Extra.

THE MODEL HF/TR3 MARK 1l TAPE AMPLIFIER

Incorporating

3-SPEED TREBLE EQUALISATION
by means of the latest FERROX-
CUBE POT CORE INDUCTOR

PRICE for COMPLETE  £43 13 ()

KIT OF PARTS.

FULLY ASSEMBLED

AND TEBTED ... £1 7'0'0

Deposlt £3/8/-and lﬁmonths at £1/4/11-

A tlgh quality amplifier based on the very successful Type “A" design completed in thy
D LABORATORIES. ONLY NEW HIGH-GRADE COMPONENTS are

incorporated Including MULLARD VALVES and a GILSON OUTPUT TRANSFORMER

.+ . has own Power Supply and can be used as indepenent Amplifier for direct reproduce

tion of Gram. Records or from Radlo Tuner. Bize 11x6 xtin. Send 8.A.E. for leaflet

or 2/6 for Assemblv Manual.

& B

STEREOPHONIC RECORD
PLAYER FOR SIMPLE UNIT
ASSEMBLY

A most compact portable design consisting of
TWIN CHANNEL AMPLIFIER based on the
latest design by MULLARD LTD., incorporating
top grade Output Transformers, and the new
audio Triode-Pentode Valves Mullard ECL8#
Beparate Bass and Trebie cobtrols. Suitable for
use with Crystal Pick Ups, and capable of genuine
high qunhty reproductlon up to 3 Watts per channel.
An att and y portable Case
in two tone colours. The unique feature of the
design s the loudspeaker mounting. Two 8 X 5in.
p.m. elllptical loudspeakers are separately baffled
and mounted in the iid, which s detachable, allowing for each speaker to be individually
positioned ip any part ot the listening area.
We offer a very tile stereo ar t tested and teed which can be
assembled in the minimum of time, at a comparatively Very Low Cost.
PRICE for the ASSEMBLED AMPLIFIER. -Two 8in. x 5in. ROLA
SPEAKERS and PORTABLE CASE......
Deposit £2/16/0, 12 months of £1]0/6
INDIVIDUAL UNITS available SEPARATELY .
ASSEMBLED AMPLIFIER supplied for. . 5
8in. % bin, ROLA LOUDSPEAKERS 3 uhms) each. 1
¢

PORTABLE CASE ... ................ 5 £5
A CHOICE OF SINGLE RECORD PLAYERS and AUTOCHANGERS is available fro
Stock (Send S8.A.E. for details).

IR 109 FLEET S
LONOON, E.C.4
Tetephone: FLEET STREET $812/3/4
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PARTS

COMPLETE KIT OF
MULLARD

6510

PARTRIDGE Qutput Transformer.

MULLARD’S 2-VALVE
PRE-AMPLIFIER TONE CONTROL UNIT

Employing two EF88 valves and designed to operate with the Mullard
MAIN AMPLIFIER but also perfectly suitable for other makes.
8npplied strictly to MULLARD SPECIFICATION and incorporating
@ Equalisation for the latest R.I.A.A. characteristies.

® Input for Crystal Pick-ups and variable reluctance magnetic types.

® Inpot (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre-Amplifier.

© Sensitive Microphone Channel. © Wide range BASS and TREBLE Controls.
Price: COMPLETE KIT 6 6 0
OF PARTS -

COMPLETE MULLARD 5-10 AMPLIFIER
The popular and very successful complete * 5-10 ** incorporating Control Unit
provi_dlng up to 10 watts high quality reproduction.

Bpecified components and new MULLARD VALVES are supplied Including
PARMEKQO MAINS TRANSFORMERS and choice of the latest PARMEKO
or PARTRIDGE ULTRA Linear Output Transformers. £11 10 0
Price: COMPLETE KIT. Parmeko Transformer.......... ° -
£13.10.0

Alternatively we supply ASSEMBLED AND TESTED....

Hire Purchase (Assembled Amp. onlyy. Deposit £2/14/-, 12 montbs at 19/10.
ABOVE incorporating PARTRIDGE OQUTPUT TRANSFORMER £1/6 extra.

COMPLETE MULLARD 3-3
A VERY HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR 3-VALVE
3-WATT AMPLIFIER DESIGNED IN THE
MULLARD LABORATORIES.
D 55

B fops WPLETE KIT - £7.10.0
(Pius 6/8 carriage and lnsurance.) B
Alternatlvely supplied ASSEMBLED AND
FULLY TESTED (Plus 6/6
carriage and insurance) ... . £8'1 9'6
H.P. TERMS: Deposit £2 and 8 monthly payments of £1.

& Our kit ts complete to the MULLARD specification including supply
of specified components, valves and PARMEKO OUTPUT TRANSFORMER. We also
include switched inputs for 78 and L.P. records plus a Radio position. Extra power to
drive a Radio Tuning Unit is also available.

COMPLETE STEREO AMPLIFIER

Meets the many requests for a low priced but good quality Btereophonic Amplifier. OQut-
put power is 4 watts. Inputs for Crystal Pick-ups and Radio Tuner.

£3.10.0 o asmvzn | £10.10.0

KIT OF PARTS

Mk. 1 ** Fidelity ” FM TUNING UNIT
An att-actively presented Unit incorporating MULLARD PERMEABILITY TUNING
HFARC and corresponding Muliard valve line-up. Very suitable to operate with our
Muiturd Amplifiers. £1 o o o 4 5 o
FOR THE CONSTRUCTOR g or ASSEMBLED —

SPECIAL CASH ONLY OFFER ! !

The very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and a
matched P.M. SPEAKER. ALL FOR ONLY
Plus 7/6 carr. and Ins.). The Amplifier
consista of a 2-stage design Incorporating
the 3 modern BVA valves and has separate
BASS and TREBLE CONTROLS. The
Portable Case will also accommodate almost
any make of Autochanger and ia attractively
finished In Grey Colour Rexine—WE ALSO
BUPPLY SEPARATELY:—

(a) The 2-stage (plus Rectifier) AMPLIFIER
6

{b) The PORTABLE CARRYING CASE
£317 ¢ (Carriage and
(c) 6}in. P.M. SPEAKER ...... 18 9 iosurance 4/ extra).

" TSTERN’S INTER-COMM or BABY ALARM

A small versatiie Unit employing the new MUL-
LARD ECLB6 valve and designed to provide two
(or three) way conversation up to extreme distances.
Operates from A.C. maing 200 to 250 volts and as
in all our designs only new high-grade and guaranteed

£8.7.6

ta are incor . PRICES—MASTER
UNIT and ONE EXTENSION
KIT OF ASSEMBLED
Pirrs £6.17.6 %5 Tesrep £8.0.0

The equipment consists of a MABTER UNIT, size
only 8}in. x 5iin. x 6in. and ONE EXTENSBION
4a second extension may be added at any time).
‘Tha Masbter Unit incorporates switching and power
spply anid with the chasais completely isolated from the mains is operated in absolute
safety. Attractively presented in cases covered in quality leatherette.

WE HAVE IN STOCK A

1" . ” T
Hi-Fi" LOUDSPEAKE COMPLETE RANGE BY
GOODMANS—WHARFEDALE—W.B.
ILLUSTRATED AND PRICED LEAFLETS ON REQUEST

WIRELESS WORLD

Designed by MULLARD—presented by
STERNS strictly to specification

For use with the MULLARD 2-stage pre-amplifier with which an undlstorted
power output of up to 10 watts is obtained. We supply SPECIFIED COM-
PONENTS AND NEW MULLARD VALVES including PARMEKO MAINS
TRANSFOBMER and choice of the latest Ultra-linear PARMEKO or the

:’l:l%nua\le g;e.teo “P3-3 " Main Amplifier and £91.10.0
nnel Pre-Amplifier Control Unit - V.
MAIN AMPLIFIER gi) 'll'lée Stenio; 3-2" hl::in Amplifier and the
ual Channel Pre-Amplifier Control Unit both
Assembled and Tested...................... £25.0.0

Price: COMPLETE KIT (Parmeko O/put Traps.)..........
Alternatively we supply ABSBEMBLED AND TESTED.... £11.1 0-0

ASSEMBLED AND TESTED £8'°'°

STERN RADIO LTD.

121

PRICE REDUCTIONS

(a) The COMPLETE KIT OF PARTS to build
both the * 5-10°° Main Amplifier and the 2-

Stage Pre-Amplifier Control Unit. ........... £15.15.0
(b) The ¢5-10”° and the 2-Stage Pre-Amplife
both Assembled and Tested. . - N £18.18.0

H.P. TERMS: Deposit £3/18 2 months of £1/7/8.
() The COMPLETE KIT OF PARTS to

H.P. TERMB: Deposit £5 and 12 months of £1/16/8.

(e) The COMPLETE KIT OF PARTS to build
one **§-10" Main Amplifier (Parmeko Trans-
former) and the Dual Channel Pre-Amplifier
Control Unit

(0 One “5-10" Amplifier (Parmeko Trans-
former) and the Dual Channel Pre-Amplifier
both Assembled and Tested................ £25.0.0
HP. TERMS: Deposit £5 and 12 months of £1/16/8.

{g) COMPLETE KIT OF PARTS to build Two
$5.10” Main Amplifiers (incorporating
Parmeko Output Transformers) and the Dual
Channel Pre-Amplifier Control Unit..........

{h) Two * 5-10 * Amplificrs (Parmeko Qutput
Transformers) and the Dual Chaonel Pre-
Amplifier Control Unit both Assembled and

Teted . oioireneii i . £36.0.0
H.P. TERMS: Deposit £7/4/- and 12 months at £2/12/-.
Carriage and insurance 7/8 extra.

Prices quoted are subject to £1/8/- extra for Partridge Trans.

£10.0.0
£21.10.0

£31.0.0

MULLARD FOUR CHANNEL
MIXING UNIT

» Self powered Cath-

& ode follower out-

» put, Incorporatee

ttwo finputs for

sC R 8T AL

essel MICROPHONES,

one for CRYBSTAL PICK-UP8 and a
fourth for Radio or Tape.

ASBEMBLED

Fants £8.8.0 AN resteo £10.0.0

Terms: Deposlt £2 and 12 months at 15/~. Model LL. one microphone Input matched
for moving coil or ribbon mike £1/17/- extra.

STEREO DUAL CHANNEL PRE-AMPLIFIER

This model Ingorporates two 2-valve Pre-Amplifiers
(described above) combined into a Bingle Unlt
enabling it to be used for both STEREOPHONIO
and MONAURAL operation. It is designed primarily
to operate with our range of MULLARF) MAIN
AMTPLIFIERS but will also operate equally well
with any make of Amplifiers requiring an input
of 250 mjv.

Price: . (
MIF o MEETE £12,10.0  AtemiieRANSYSES £15.0.0

H.P. Terms on assembled unit: £3 Deposit and 12 months of £1/2/-._

STEREO *“3-3” MAIN AMPLIFIER

Comprise two MULLARD 3-3 Muain Amplifiers on one chassis. Operates with above
MULLARD S8TEREO PRE-AMPLIFIER. Output power 6 watts. Inputs for Crystal

i e £1000 v s g7 150
Many at REDUCED PRICGES !!!
REGORD PLAYERS Sendys.A.E.forlLLUSTRATED LEAFLET

THE COLLARO “JUNIOR" 4-speed single player with seperate £3 15 0
CEy SR DK -UDERE. - S .. . B, ST . e e s e s s e e - -
St U el
THE NEW COLLARO “ C 60 ** 4-speed autochanger unit with Btudlo
@YD 6. dnonanacooce o KRG 00 coaos - A8BoA0 ca £7'19'6
The NEW COLLARO Model BP594 4-speed Single Record Piayer. £9 18 6
Studio Cartrid@e . ..........oivnireci ittt - -
THE E.M.I. 4-speed 8ingle Record Player, incorporating a high output £6 9 6
CIE NI TCECUTE i ey iyt aemsere i <1 Ie] = S Fbra s ke = jsoi Ol = ey 4 o8 L e
B.S.R. MODELS UA12 and UAl4, Each a 4-speed Mixer Autochanger £7 19 6
with Crystal Pick-ap .......... coo MR, o ol 00l doannack dooooll h o)
Both available incorporating the B.S.R. STEREO Pick-up. plays
LP.and T81eCords . .......coinuiieatanaanccnssioreioniananas £8'1 3'1 0
g‘ARRARD RC209 4-speed Autochanger fitted with latest Crystal £8.19.6
ck-up ...l O bou b e g . AnB R ECTEEEEELE. 2 5
The latest GARRARD TRANSCRIPTION MOTOR 301 ”........ £22.7.3
The new GARRARD Model 4HF High Quality Bingle Record Player £1 9 8 7
fitted with the latest T.P.A. 12 Pick-up arm and G.C.8. Crystai Cartridge D
GARRARD Model TA/Mk. I Single Record Player fitted with high £8 10 0

output Crystal Pick-up, detachable head
HIRE PURCHASE TERMS available on all units £8/19/8 and over.

Carriage and Insurance op_each above 5/- extra.

! ! HOME CONSTRUCTORS ! !

A RANGE OF “EASY TO ASSEMBLE” PREFABRICATED CABINETS
Deslgned by the W.B. “STENTORIAN" COMPANY for “Hi-Fi** Loudspeaker systems
or to accommodate hlgh quality equipment. The acoustically designed Bass Reflex
Cabinets containing the very successful ™ Stentorian ' speakers give really first clags
reproduction and are well recommended. Models are also available to accommodate
high-quality Amplifiers, Pre-amplifiers, Tuning Units, Record Piayers, etc. All models
are very easily assembled, in fact only a screwdriver Is required.

Fully illustrated leafiets are available, including complete speclficatlons of the various
STENTORIAN LOUDSPEAKERS. Please eﬁosa__ﬂ.ﬂ.

H.F. TERMS ARE AVAILABLE ON ALL EQUIPMENT OVER_f;D.

XA 109 FLEET ST,

LONDON, E.C4
Telephone: FLEET STREET 5812/3/4
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Pa a’a’a"a"a o o o}
Each price provides
for the COMPLETE
RECORDER including

TAPE RECORDERS
for truly “Hi-Fi” Recordings

EACH MODEL INCORPORATES THE HF/TR3

CRYSTAL

PHONE and

MICRO-

Spool of Tape.

£,200f¢.

MODEL CR3/S.
3-speed Deck operating at 1iio.,

MK. 1l TAPE AMPLIFIER (described on page 108)
Incorporates the Collaro “STUDIO™ TWIN TRACK

8#in. and 7§in. speeds

H.P. Terms: Deposit £7/18/~ and 12 months of £2/17/11.
MODEL TR3/Mk. VI. Incorporates the New TRUVOX Mk. VI TWIN
TRACK 2-speed Tape Deck operating at 3}in. and 7}in. speeds

H.P. Terms: Deposit £8/16/- and 12 months of £3/4/7.

There are no ‘‘better
value for money’’ Tape
Recorders on  the
market—if you can't
call and hear them
send S.A.E. for fully
descriptive leaflets.

£39.10.0
£44. 0.0

The “Model HF/G2R’’ PORTABLE
TAPE RECORDER o9 ..o

(Original Price £33) For Only

H.P. Dep. £4/14/-, 12 months £1/13/9.
(Carriage and Ins. 10/- extra).

INCORPORATES THE LATEST GARRARD
“MAGAZINE” TAPE DECK and MATCH-
ING AMPLIFIER. Based on the successful
MULLARD TYPE “A™ DESIGN and
specifically developed to operate the GAR-
RARD DACK. PRICE INCLUDES THE
! GARBARD TAPE MAGAZINE and din
SPOOL OF DOUBLE PLAY TAPE. A

THE ¢« ADD-A-DECK?”

INCORPORATING GARRARD “ MAGAZINE »
TAPE DECK and the MATGHED MODEL HF/G2P
PREAMPLIFIER. Supplied on ONE CHASSIS
(as fllustrated) READY FOR UBSE.

PRICE: Including GARRARD MAGAZINE
and a 4in. SPOOL DOUBLE PLAY 18 GNS
TAPE (Carr. & Ins. 10/- extra). 4
H.P. Deposit £3/16/- and 12 months of £1/7/8.
Providea complete tape recording facilities and
designed to replay through the piok-up sockets
of the standard type of RADIO RECEIVER, or
an AMPLIFIER, from which really first class
reproduction s obtained. It consists of a Twin
Track Deck ted to the P

and operates at

amplifier for direct reproduction from P.U.,
WE ALSO OFFER DECK and AMPLIFIER CONNECTED, TESTED, FOR IMMEDIATE
OPERATION, 19 gns. H.P. Dep. £4 and 12 months £1/9/4. Carriage and Ins. 10/- ex.
INCLUDES SPEAKER tape Maguzine and 4lo. Spool of Double Piay Tape. Comprises
& compiete tape recorder chassis ready for eaay fitting into cabinet.

Twin Track Recorder operating at 8%in./sec.
providiog up to 1 hour 10 mins. playing
tlme, The outstanding features being excellent
performance and simplicity of operation. Incorporates
EXT. SPEAKER SOCKET, also operates as independent
Mike or Radlo tuner. Wolghs only 221b.

DESCRIPTIVE LEAFLETS AVAILABLE—PLEASE ENCLOSE S.A.E.

3iin./sec. speed, providing up to 1 Bour 10 mins. playing time.
Obly needs comnecting to the mains supply and pick-up sockets.
Very s;mple to operate and easlly installed in a cabinet, only four fxing screws being
require:

STERN RADIO LTD.

Teli phoire

IR 109 FLEET S
LONDON, E.C.4
FLEET STREET $812/3/4

BENTLEY ACOUSTIC CORPORATION
The Valve Specialists

Telephone: PRIMROSE 9090

LIMITED

38 CHALCOT ROAD, LONDON, N.W.1

Nearest Underground: Chalk Farm

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

OA3 17/8 | 6B8  5/- | GSQUGT 9/—  19H1 10/~ , 150B2 18-  DM70 7/6  ECH43 9~ EL95 10/ MUl4 8- RIS ..14/- Ud020 19/1| VP4 1518 ... 4/
OB2 17/6 | 6BAS  7/6 | 6U4GT 13/6 | 20D1 158 | 185BT 84/- | ESOF 30/~ | ECHSL /- |EL820 19/1|N37 23/10| R1p ..20/5| DABCSO 0/~ | VP4B 23/10| oa70 . g/
OZAGT 5/- | 6BE6 6/~ | 6USG 7/6 | 20F2 27/2 | 804 .. 10/6 | E83F 30/ | ECHS3 14/3 | EL822 25(-|N78  20/5| Rg1/mi0a |UAF43 9/6 3.. 6/6 -
146 6/ | 6BHS 8/- | 6V6G 7/~ [20L1 272|305 .. 10/8 | EA50 /- | ECL80 9/~ |EM34 9/6|N108 23/10 54/—| UB4L 12/—| VP41.. g/-| 0A73.. 3/
1A7GT 12/- | 6BJ6 6/ cvso'ms/- 20P1 272 | 807 .. 7/8 | EA7G 9/6 | ECLS3 10/6 |EM71 23/10 N308 2171} ... 8/6| VRI05 8/-| 0A79 .. 3/-
1C6  12/6 | 6BQ7A 15/~ | 6X4 .. b5/- | 20P3 23[70 4033L 12/6 | EABCS0 9/- | EOL83 18/9 | EM80  9/-|N339  15/- 4 7/6 | UBCSI 11/8| VR150 7/8| 0AB1.. 3/-
166 17/6 | 6BR7 128 GX5GT 6/- | 20P4 ©7/2 | 5763 12/6 | BACO1l 4/6 | EOL8S 17/- |EM81 8/— | PCC84 8)- BP4l .. 3/6/ UBFS0 9/-|VI&s01 5/- -
1H5GT 10/ | 6BW6 /6 | 6/30L2 10/- | 20P5_23/10 | ACGPEN7/6 | EAF4l 9/~ | EF9  23/10 |[EM84 10/6|PCC85 9/8|EPGl .. 3/6 UBPSY /6| VI6ls 5/ | 0A86.. d/-
La .. 3/6| 6BW7 /- ' 787 .. 8/6 { 25A6G_10/6 | ATP4 b/- | EB3¢ 2/6 | EF22 14/-|EMS5 17/8| PCC88 18/-|gU25 ..27/2| UCCS4 VU39 8/-) 0A91.. §/8
1LDS 5/~ | 6C4 .. 5/- [7C5 .. 8/- |25L6GT10/- | AZ31 10/- | EB41 8/ | EF36 .. 4/-|EN31 53/~ | PCC89 11/8/mg; 9,_| 14/11 | W76 .. 5/8| 0495 .. 3/8
1LNG  B/-  6C5 .. 6/8 | 7C6 8/- | 2521G  9/8 | AZi1 14/3 | EB91  4/- EF¥37A 8/-{EY6l 9/-|PCF80 8/~ DD4 veess  9/-| w7 .4/6 04210 11
INBGT 10/6 | 60D6G 37/5 | 7H7 .. 8/~ | 25Z5  9/8 | B36 .. 15/- | EBC33 5/~ | EF39.. 56| EY83 17/-{ PCF32 1o/6| TDD4 12/ gcpsp 17/- | waln -
IR5 .. 6/8 | 6CHG 85 | 787 .. 9/0 | 25266 10/- | BLGS 7/8 | EBCAL 8/6 | EF40 .15/~ | LY83 /| PCF84 17/- | TP22 ..15/-| UcH2l | x41 ..15/—|°A211 20/-
184 .. 9[- | 6B5 12/8 | 7Y4 .. 7/6| 278U 20/5 | CBL: EBCS1 8/- | EF4l .. 9/~ |EZ40 .. 7/~ | PCF86 15/- TP25 ..15/— 23/10| X61 ..12/6| OC16 ..48/-
185 s/—lsm . 27/2 | 9BWS 15/8 | 28D7  7/- 23/10 | EBF80 9/ | BF43 ..10/6| EZ41 .. 7)-| POL82 10/-| TV86F 13/7| UCH42 0/6| X63 .. 9/-| o019 . 4g/
1T4 .. 3/6|6F6G 7/~ | 1001 18/~ [ 30CL  8/- EBF83 14/3 | EF50(4) 7/~ | BZ80 .. 7/-| PCLS3 10/6 /11914 /6| UCHSL 9/6|X65 ..12/6 -
10¢ 12/6 6F13 11)8 (1002 27/2 | 30F5  6- 23/10 | EBFS9 9/68 | EF50(E) 5/- | EZ81 .. 7/- | PCL84 12/6 UCL82 11/6|X66 ..12/6 0C22 ..28/-
1U5 6/~ | 6F23 10/6 (10F1 £7/2 | 30FL1 10/- | CL33 19/9 | EBL21 EFb4 .. 5)-|FC4 ..15/-| PCL8S 17/-| U0 ..10/~ UGL83 19/9 | X76M  14/- | 0C23 ..87/-
2D21 15/- | 6F24 12/6 | 10F9 11/8 | 30L1  8/- | OV63 10/8 28/10 | EF73 ..10/6 | GU50 27/6 PCL8G 17/-|U18/20 8/8|UF4l.. 8/-| X78 23/10| 0C2s 25/~
3X2 4/6 | 6F33  7/6 | 10P13 15/- | 30L15 11/8 | CY1 18/ | EBLS1 EF80 .. 6/-| GZ30 .. 9/-| PEN25 4/8 U19 ..36/-(UF42 18/6  X79 23/10 -
BA4 . /- |60 .. /8| 1013 19/ | 30Ps 12/ | CYBL A1 2310 | EFes . g/~ G732 " 10c | PENAS 19/6 | Um | g/-|UFSD 10/6 XDU.5) /6 Cldodudi
BAD .. 10/6 | GHG .. 3/~ [ 1246 5/ | 30P12 7/6 DI .. 3 |ECsa 6/ | EFS6 . 10/6(GZ33 20/5| PEN46 7/6 oy . goy|UFS5 8/ | XFGI 18/a| 0C35 ..25/6
8B7 .. 12/6 | 6J5 5/~ | 12AC6 15/8 | 30PL1 D15 10/6 | EC54 6/ | EF89.. 9/-|GZ34 14/~ PL33 19/9 |y, i UF86 18/4 XFYI? 9/6| OC44 . .11/-
SD6 51— 6J6 .. 5/6| 12AD6 17/8 | 50PL13 16[6 DAF91 /- | ECT0 12/8 | EF91.. 4/g HL2 .. 7/6{PL36 ..12/- U0 --18/4 ypgy g/ | XFY3418/-| 0c45 . .10/
3Q4 617G " 6/~ | 1246 14/0 | 35A5 21/9 | DAF9G /6 | LCU2 13/3 | EF92 .. 4/6| HIN305 25/2| PL3 ..27/2| U0 .10/~ | ppg o |XH(LE) 6/8| ocgs .
3qno'r 9/0 6K7G  5/- | 12AHS 12/ | 35L6GT /6 | DD41 143 | ECC32 /6 | EF97 ..13/7| HVR2 20/—| PLS1 ..10/6 | USL .. 9/8| 1"y "o | VO3 . 708 ot
34 .. 7/~ | 6K8G /6 | 12AT8 7/8 | 35W4 7/6 | DET25 7/6 | ECC33 8/6 | EF98 ..13/7| HVR2A 6/-|PLS2 .. 7/8|U33 ..g7/2 121766 ..17/6| OC66 ..25/-
Bve | 7la | oias 20/5 | 12AVG 13/~ | 3528 10/ | DFG6 15/~ | ECC34 25/3 | EF183 19/1 | KT .. 5/ | PL83 .. 9/-|yss . gye|UL40 14/8 0C70 .. 6/6
SRAGY 17/8 | 6L1  23/10 | 12BA6 8/ | 35Z4GT 6/~ | DF96  8/8 | ECC35 8/6 | EF184 12/6 | KT330 10/— PL84 ..13/- . UL84 8/6| MIDGET :0OC71.. 8/6
SU4G  6/8 | LSO 8/~ | 12BE6 9/ | 35Z5GT 9/~ | DF97 9/~ | ECC40 EK32.. 8/8| KT36 30/7| PLs20 19/-| 9%/ 272 ypy  17/8! SILICONE |oc7a .. 8/~
&6VAG 10/~ | 6L7GT 7/6 | 12BH? 21/9 { 48 .. 10/- | DH63 6/8 23/10 | EF32 .. 5/- | ET41 28/10| PX4 ..1o/8| U45 "’"luuu 17/8| RECTI- o
6¥3 .. 6/6|6L18 13/- | 12J7GT 9/6 | 50C5 10/~ | DH76 5/- | ECC8L 6/- | EL33..12/6 | KT44 12/6| PY31 17/-|U50 .. 6/6(jpg FIER! o - A
678 .. 20/5 | 6L19 23/10 | 12K5 18/4 | 5OL6GT 8/6 | DH77 7/- | ECCS2 6/8 | EL34 ..15/- | KT61 12/6 | PY32..12/g| Us3 .. o/8 0 33 8 jocts .. /-
o624 |\ /- | 6LD20 16/4 | 12K7GT /5 | 63KU 20/5 | DK40 21/9 | ECCE3 7/6 | EL37..25/2 | KTo3 7/-| PY80 .. 7/6| u7s .. g/ | CBIC 1911 two in neries| OCT7 . .15/~
6A8 .. 9/-|6N7 8 |129K8 14/~ |72 .. 4/6 | DK91 6/6 | ECC8: 9/- | EL38..27/2| KT68 15/~ PYsl .. /6| Ulo7 .17/~ UUS  20/5|give 240 v.|OCTS .. 8/-
8ACT 4/~ | NP26  20/5 | 12Q7GT 5/ | 78 6/6 | DK92 8- | ECC86 8/6 | EL41.. 9/~ |KTS8 24/- PY82 .. 7/~ | U191 '17,_|UUs 27/2|at ¢ amp |0081 8/~
6AGS 5/8 | 6P28 27/ | 128A7 8/6 | 80 9/- | DK96  8/8 | ECC88 18/- | EL42..10/6 KTWGL 6/6 PY83 .. 8/8 U281 ..20/5| UUY .. 7/8|10/6 ea. No| OC130
6AG7 7/8 | 6Q7G  6/6 | 128C7 8/8 | 83 15/~ | DL6 17/6 | ECFS0 10/6 | EL81..17/-| KTWe2 7/6|PYss . 113/7 | U282 [ 123/2 i > MolCHUD 21
GAKS 8/ 6R7G 10/ | 129K7 6/- | 85A2 16/~ | DL68 15/~ | ECFS2 10/6 | EL83 ..20/5| KTWG3 8/6| PZ30 ..20f5 | U0l 2310 | L1 19/1|larger than|OC170 13/6
8AQ5  7/8 | 6BA7GT &/8 | 128Q7 11/8 | 90AG 67/6 | DL92 7/~ | ECF86 20/5 | EL84 .. 7/6| KTZ41 8/~ QP21 7/-|v329 | UY21 17/~ |a resistor] | OC171 14/8
G6AT6  7/- | 68C7  7/6| 1487 28/8 | 90AV 67/8 | DL94 7/6 ECH21 EL85 ..14/3| KTZ63 7/6] QP2 14/3 U339 '17/_ UY41l  7/6| Transistors| 0C200 16/6
3:32 {g;— gg%cr 6/8 | 13Y4 10/8 | 90C1 16/~ | DL9E 23/10 | EL86 ..17/8|L6S .. 6/~ Q515015 |U4o41. s/6 | UY8S  7/~|and Diodes | 00203 24/-

GT 5/6 | 19AQ5 10/8 | 90Cc  37/8 | DLS10 10/0 ECH35 6/6 | ELOL .. 6/~ MHL4 7/6 10/ | UBDE "30/7| VMB4B 15/-| GD3, 4, 5, 6, OCP7T1 2976
Terms of business—Cash with order or 0.0.D. only. Complete catalogue of valves, holders, metal rectiflers,

Past/Pncklng charges 6d. per item. Orders over £3 post

volume controls,

electrolytics, translstors, germanium

resistors, and condensers,

free. C.0.D. 2/6 extra. Any parcel insured agaiust
damage in transit for 6d. extra. Y8 & axe open for personal diodes, Hivac minlature valves,
shoppers. Mon-Fri. 8.80-5.30. Sats. 8.30-1 p.m. with terms of business, price 6d.

All walves boxed, fully guaranteed, aod new manu-
facturers” stock or government stores surplua.
First-grade goods only, no seconds or rejects.
enquire for any type not listed. S.A.E. please.

Please
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C.R.T. BOOSTER TRANSFORMERS
TYPE A. OPTIONAL 25% and 50% BOOST. 2 V. OR
4v OR6.3V.OR10.8 V. OR 13.3 V. MAINS INPUT. 12/8
E A2 HIGH QUALITY, LOW CAPACTIY, 10715 pF.
CPTIONAL BoGSH 25%,_50%, 75%. MAINS INPUT,

TYPE B. MAINS INPUT. MULTI OUTPUT 2, 4, 6.3,
7.3, 10 and 13 VOLTS. BOOST 25% AND 50%. LOW
CAPACITY, 21/-. Full instructions supplied.

RESISTORS. Ail preferred values. 20% 10 obms to 10
meg., } w., 4d.; § w. 4d.; 1 w. 6d.; 1§ w. 8d.; 2 w. 1/-
HIGH STABILITY. ¢ w., 1% 2/-. Preferred values 10
obms to 10 meg. Ditto §% 9d., 1008 to 5 meg.

& watt WIRE-WOUND RESISTORS 1/3
10 watt 25 ohms—10,000 ohms. 1/8
15 watt 2/-
12,500 obms—50,000 ohms. 10 W.......oovueuenen., 3=

WIRE-WOUND POTS. 3 w.
-set Min. T.V. type,
Knuried 8lotted knob.

WIRE-WOUND POTS, 4 w,
Btandard size Pots. long
BSpindle High Grade. All
All values 10 ohms to 25 K. values 50 ohms to 50 K.
3i- ea; 30 K., 60 K., 4/~ 6/6; 100 K., 7/8.

Ditto § w. Carbou Track, W/W EXT, SPEAKER
80 K. to 2 Meg. 3/~ CONTROL 100, 3/-.

O/P TRANSFORMERS. Miniature 3V4, etc., 4/6. Heavy
duty 50 mA., 4/6. Multi-ratio push-puil, 7/§. Ditto
Push-Pull 10 watts 15/6. Push-pull 20 w. 6 k. P.P.
L.F. CHOKES. 10H 50 mA. 4/6. 10H 65 mA. 5/-.
mA. 10/6. 10H 120 mA. 12/6. 10H 150 mA. 14/-.

MAINS TRANSFORMERS 200/250 v. A.C,
S8TANDARD 260-0-250, 80 mA., 6.3 v. 3.6 a.
tapped 4 v. 4 a. Rectlfier 6.3 v. 1 a., tapped & v.
or 4 v. 2a. Ditto 350-0-350 ..........
MIRIATURE 220 v, 20 mA., 6.3 v, 1a.

MIDGET, 220 v. 45 mA., 6.3 v. 2 a. 15,

SMALL, 200-0-200 60 mA., 6.3 v, 2 a. . SN |

STANDARD, 250-0-250, 66 mA., 6.3 v. 3.5 a e 1718

HEATER TRANS., 6.3 v. 1} a., 7/6: amps. 10/6

GENERAL PURPOSE LOW VOLTAGE Output 3,

6 8 9, 10, 12, 15, 18, 24 and 30 v. at 2 A. 22/6
UTO. TRANS. 150 w., 0, 10, 120, 200, 230, 260 v. 292/

AUTO TRANS. 500 w., 0, 115 200, 230, 250 v. 82/6

ALADDIN FORMERS and cores, $in. 8d.; Ein 10d_

0.3in. FORMERS 5937 or 8 and Cans TVI o

23in. 8q, x 2}n.for }in, sq. X 1}in., 2/- thh cores.

SLOW MOTION DRIVES. Epicyclic ratio 6:1, 2/3.
SOLON. Midget Boldering Iron, 200 or 240 v 23 w., 24/-,
MAINS DROPPERS. 3 x 1{in. Adj). 8Hders .3 amp,
1,000 ochms 4/3. .2 amps. 4/3. .l amp. 2,000 ohms 5/-.
LINE CORD. .3 amp. 60 ohms per foot, .2 amp. 100 ohms,
per foot, 2-way, 1/= per foot, 3-way 1/- per foot.

CRYSTAL MIKE INSERT by Acos 8/6
Precislon engineered. 8ize only 1in. dia. x din.
ACOS MIEE 40 25/-..... ... TSL. STICK MIEE 35/-

MIKE TRANSF, 50:1, 3/9 ex., 100:1 Potted 10/6.
LOUDSPEAKERS PM. 3 OHMS. 2jin. 19/6. 3in. 19/6.

5in, 17/6. 8in. x 6ln. Goodmans 21/-. 7in. x
Rola 18/6. 10in, x 6ln. Goodmans 27/6. 8in. Plessey
19/6. 6iin. Rola 18/6. 8in. Rola 21/~ 10in. R.A. 30/-.

12in. Plessey 30/-. 12in. Plessey 15 ohms 45/-, Stentorian
HF1012, 95/-.

TWEETERS. 4in. 25/-

12in. Baker 15 wt. 8talwart, 3 or 15 ohms, 90/-.

12in. Baker ditto., foam suspension, 15 ohms £86.

12in. Baker U]tm Twelve £17/10. 20 c.p.s. to 25 k.o,

I.LF. TRANSFORMERS 7/6 pair
485 ko/s. slug tuning miniature can 1} x 4 x #in. High

“ REGENT”

4 VALVE

({1 96 »
RANGE
VALVES

KIT
PRICE

£6. 6. 6.
Carr. 4/-

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and long wave. Powerful 7 x 4in. high
Fiux Speaker. T.C.C. Printed Circuit and con-
densers. Components of finest quality clearly
identified with assembly instructions, Osmore
Ferrite Aerial Coils. Rexine covered attache
case cabinet. Size 12in. x 8in. x 4in. Batteries
used BI26 (L5502) and AD35 (L5040), 10/
extra. Instructions 9d. (free with kit). Mains
Unit ready made for above, 3%/6. Sold
separately.

MONARCH RECORD PLAYER

SAVE
POUNDS <.

BUILD IT YOURSELF using 4-SPEED BSR MONARCH
AUTOCHANGER

READY BUILT 3W. AMPLIFIER, HANDSOME PORT-

ABLE OASE. HIGH FLUX 8in, LOUDSPEAKER.
FULL INSTRUCTIONS SUPPLIED.

Total Price

Carr, and ins. Bb/-. £12 (] 10 . 0

Q and Good bandwidth. Data sheet lied

CRYSTAL DIODE G.E.C. 2/-. GEX34 4/-. 40 Circuits 3/-.
H.R. HEADPHONES. 4,000 obms, brand new, 15/~ pair.
SWITCH CLEANER. Fluid, squirt spout, 4/3 tin.

TWIN GANG CONDENSERS. 365 pf. Miniature, 1§in.
x 1Hn. X 1f#in. 10/-. 500 pf. SBtandard with trimmers,
9/-; Midget /6 with trimmers 9/-. Bingle 50 pf., 80 pf,,
100 pf., 160 pf., 5/8. Bolid dielectric 100, 300, 500 pL 3/6.
VALVE HOLDERS. EAS50, §d. Eng. or U.8.A. 5,8, 7

pin, 1/~
MOULDED Mazda or Int. Oct. 8d.; B7G, B8A, B8G, B9A,
§d. B7G with can, 1/8; Bl124, 1/3; BOA with can 1/9.
CERAMIC, EF50, B7G, BOA, Oct 1/-; B7G, BSA cans, 1/~

TELEVISION REPLACEMENT
Line Output Transformers
from 45/- each, NEW stock
and other timebase components
Most makes available, S.A.E. with all enquiries.

WAVECHANGE SWITCHES

2 p. 2-way, or 3 p. 2-way; short spindie
8 p. 4-way, 2 wafer, long spindle .
2 p. 6-way, or 4 p, 2-way, or 4 p.
2 p. 2 -way, 3 p. 4 way or 1p. 12-way, long lplndls .. 3/16
‘Wave change * MAKITS " 1 wafer, 8/6; 2 wafer, 12/6;
3 wafer, 16/-. Addmonal wafers up to 14, 3/@ each extra.
TOGGLE SWITCHES 8.P. 2/-; D.P. 3/8; D.P.D.T. 4/-,
MORSE KEYS. good quamy with mlgrse c:odnaE 2,

12 v. 1}-amp., 8/9; 2 2. 9

CHARGER TRANSFORMERS Tapped lnput 200/250 v.
forcharging at 2,6 or 12v., 14 a., 15/8; 2 5., 17/6; 4 a., 22/6.
Charger circuit free. AMMETERS, % a and 8 a., 13/6-

THE HI-GAIN BAND 3 PRE-AMP
Cascode circuit using Valve ECC84. 17db
gain. Kit 29/6 less power; or 49/6 with
power pack. Plans only 6d,

Also Band | version same prices,
(PCC84 Valve if preferred)

RECORD PLAYER BARGAINS

Warid'e flnen &spoed
4 Speed Autochangers, BSR, U.A. l4
Collaro Autochanger 5
Garrard RC 209.....
Garrard RC 210 ...
4 speed Single Players:
EMI Monaural. £6/5/-
Garrard TA Mk. 1I...
Garrard 4 HF Transcri
Garrard Stereo

cads £3 extra.
AUTOCHANGER ACCESSORIES

Bujtable player cabinets (uncut boards).

Amplifier player cabinets with cut boards. . 63/-
2-valve amplifier and 64ln. speaker for abov }79/6
Rcady mounted on baffle 12in, x 7in., 8 In. deep.

All Sapphire styli available from GI- each.
NEW MULLARD TRANSISTORS

“P.W.” pocket six transistor kif, all parts, printed
clrcuit and cabinet, £8/15/-.
Weyrad Printed Circult Components in Stock.

Counstructors Book 2/-, 7 x 4in. S8peaker 350 25/-.

Andlo OC71 @/-; 0C72 8/8; RF 0C44 10/6; OC45 9/6. |

465 Ko/s. SIGNAL GENERATOR. Total cost 15/-
Uses B.F.0. Unit ZA 30038 ready made.

POCKET SIZE 2} x 4§ x lin,

Blight modifications required, full instructions supplied.
Battery 7/6 extra 69 v. + 1} v. Detaila 8.A.B.

VOLUME CONTROLS | g ¢ cam. Coaxial

Midget size:
Iong spindle. Guaranteed ?;g:] g‘;nspfffd’ HERd
1 year. All values. Losses cut 509 yd.
5 K. ohms up to 2 Meg, 40 yds. 17/6. 60 yds. 25/-.
Noswitch 3/-, D.P. 8w, 4/6 FRINGE QUALITY
Linear or Log Tracks. AIRSPACED .... 1/-yd.

COAXIAL PLUGS .. 1/- LEAD SOCKETS .. 2/-
PANEL SOCKETS .. 1/- OUTLET BOXES .... 4/6
BALANCED TWIN FEEDER per yd. 6d., 800 or 300Q.

TWIN SCREENED BALANCED FEEDER 1/8 yd., 80 ohma,

ALUMINIUM CHASSIS. 18 s.w.g. Plain, undriiied,
with 4 sides, riveted cormers and lattice fixing holes
with 2}in. sides 7 x 4din, 4/8; 9 x 7in. 5/9; 11 x 7in.
6/9; 13 x 9in. 8/6; 14 x 1lin. 10/6; 16 x 14in. 12/6;
and 18 x 16 x 3in. 16/6. Papels 10 x 7in, 2/3; 12 x
8in. 3/-; 14 x 9im, 4/-; 12 x 12in. 4/8.

BLACK CRACKLE PAINT., Air drying, 3/- tin.
P.V.C, CONN, WIRE, coloured, single or stranded, 2d. yd.
NEON MAINS TESTER SCREWDRIVE!

CORED SOLDER RADIOGRADE, 4d. yd ilh 5/-.
PAXOLIK 1/16in. x 8in. x 10in., 1/6.

AMERICAN MAGNETIC RECORDING TAPE
FERRODYNAMIGS S‘BRAND FIVE"

5ip. 600 feet...... 16/- MYLAR DUPONT

bin. 800 feet. ... 18/8 Super Higb Fidelity
5¥n. 1,200 foet .. 23/6 Double Play

7in. 1,200 feet. ... 25/ b5in. 1,200 feet.... 37/6

Tin. 1,800 feet. 35/~ 7in. 2,400 feet.... §0/-
Tllustrated leaflet B.A.E

Bpare Reels 3in. 1/8; 4in., bin., ﬂm. 2/-; Tin. 2/6.

S Instant * Bulk Tape Eraser and Head Defluzer.

200/2560 v. A.C., 27/6. Leaflet 8.A.E,

RECTIFERS. BMI 5/-; RM2 6/-; RM3 8/-; RM4 16/-;
RM5 20/-- 27 6. 14A86 17/6. 14A100 21/-.
MINIA' com‘ ‘T COOLED RECTIFIERS.

250 v.
80 mA_ 7/6, 60 mA. 8/6; 85 mA. 9/6, 200 mA. 21/-;
300 mA. 27/8; Full Wave 75 mA. 12/6; 120 mA. 15/-,
COILS. Wearite “ P ** type 3/- each. Osmor Midget * Q *
type adj. dust core from 4/- cach. All ranges.
TELETRON. L. and M. T.R.F, with reaction, 3/8.
FERRITE ROD AERIALS. M.W. 8/9; M. & L. 12/6.
Ditto for translswr MW - 7/6 M. & L. 10/-.

T.R.F, COILS. A/HF 7/- pair. HF CHOKES 2/6.

JASON F.M. TUNER COIL SET 29/-, H.F. coil aerial

coil, Oscillator coil two I.LF transformers 10.7 Mc/s,
Detector transformer and beater chokes. Circuit and
component book, using four 6AM6 2/6. Complete kit

FMT1 with Jason Calibrated dial and 4.valves, £6/5/-,
or with New Jason Cabinet FMT2, £2 extra.

CONDENSERS. New 8tock. .001 Mid. 7 kV. T.C.C., 5/8-
20 kV., 9/6; .1 mid. 7 kV. §/6; 100 pi. to 500 pi. Micas, 6d.
Tubular 600 v, 0.001 to 0.06 mid., 9d.; C.l, 1/-; 0.25,
1/8; 0.6 1/9; 0.1/350 v, 9d 0.1/1,000 v. 1/9; 0.1 mid,

2,500 v,, 3/8; 0.001 mtd.. 0 v. . 1/9; 600 pi. 20 l(V 9/9.
CERA I0 CONDS. 500 v ¢.3 ( to 0.01 mfd.,

SILVER MICA CONDENERS. 10% 5 pf. to 500 pf 1/-:

600 pi. to 8,000 pf., 1/3.

CLOSE TOLERANCE (1+pt) 2 pf. to 47 pl 1/6. DITTO
5 pf., 1/9; 1,000 pi. - 2=

8 0
1/3. 250 pf.. 1/6. 600 pt., 750 pf., 1/9. Phﬂllpn 1/-p
NEW ELECTROLYTICS. FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES
1/850 v. .. @)= ibo/sso v. .. 5/6 | 16/460 v. .... B/-
2/360 v. .. 2/3 | 100/25v. .. 2/- | 32/350 v. .... 4/-
4450 v. .. 2/3|2%0/25v. .. 2/6 100/270 . .. 5/6
8/450 v. .. 2/3 | 500/12 v, 5,000/6 v. .... 5/-
8/500 v. .. 2/9 | 8+8/450 v, 3/6 8+16/460v. ..
16/450 v. .. 3/- | 8+16/450 v. 3/9 32+321350 v 5/-
16/500v. .. 4/- 8+161500 v. 5/6 | 32+32/450 v. @/-
82/450 7. .. 3/9 | 16+16/450v.4/3 | ao+aomso v. i
25/25 v. .. 1/9 | 16+16/600 v. 6/- | 64+120/350v. 11/6
80/50 v. .. 2/~ | 321 32/350 v.4/8 | 100+200/275v.12/3

SUB-MINIATORE ELECTROLYTICS (15 v.)

1,2, 4, 5, 8, 25. 650 mifd., 100 mid., 2/ each.

SPEAKER FRET, Gold Cloth 17in. x 25in., 5/-; 25in. x
35in,, 10/-; Tygan 52in. wide, 10/~ t., 26in. wide 5/- ft.
Green or Red. Other colours, Bamples 8.A.E.

NEW nnd boxed VA LVES 90 day guarantee
/8 EA50 .. 1/6/EY5l .. 9/6

. /6| EABCSO  8/6|EY86 10/

oo € 12/6

. /6

-

/6

3 /8

. /6

5Z4 .. 11/6
6AM6 1 . 88
G6BES /6{12AT7 8/~ |[ECL82 ..10/6(PL82 ..10/8
6BH6 9/6(12AU7 8/- |[EF39 .. b/6 PY80 .. 7/6
6BW6 D/6{12AX7 8/- [EF41 .. 9/ . 9i8
6D6 .. §/- [12BA8 B/G!EF50 .76
6FG6 /6!12BEG EF80 . 38
6H6GT 3/6/12K7 /6| EF86 . 9I6
6J5 .. 5/6/12Q7 6/6/EF92 16
6J8 .. 5/6 3518 /6 EL32 41 .. 9/
6J7G.. 6/6 3524 /6 EL4l .. 9/6/UL4l .. 9/6
EL8¢ . ;g UY4l 4-
8K8G 18 9 /6 E 7/6 'U52 .. 8

DK98, DAFQG DFQG Dme 8/6 ea. ' 30/- set.

RADIO COMPONENT SPEGIALISTS

Wed. | p.m.

POSTAL SERVICE i/-, OVER £2 FREE.

C.0.D. 114

(EXPORT C.W.0. POST EXTRA.)

48-HOUR MAIL ORDER

337 WHITERORSE RD.
WEST CROYDON

THO 1665 Buses 133 or 68
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MAIL SERVICE

VIBRATION PICK-UPS ELECTRIC
£4.10.0 ACTUATORS

Special offer of aircraft
Type 4-260 by Consolidated | quality, precision engineercd
Electrodynamics Corp. of [ rotary actuators by leading
America. Utilizes variable ® British manufacturers. In
reluctance to measure ac- _ new or first-class used con-
celeration from zero to 100  dition. For 24 volt opera-
c.p.s. up to plus or minus [ tion.

. . - 12g. Pick-up comnsists of § TYPE 2

spring mounted seismic mass which is the common armature 8 Split field, series wound, reversible motor fitted with electro-magnetic f§
of two variable inductors. Deflection of armature due to brake. Max. load 50/60 Ib./in. Output 0.02 h.p. at 13,000 r.p.m.
gravity, centrifugal or acceleration forces change inductance I Reduction gear ratio 2,857 to 1. Length 7in. Weight 2}lb.

which is then measured in an a.c. bridge circuit. ‘Range: R Fitted with adjustable limit switches. 7 k
** G "”—plus or minus 12 (stops set at 15). Freq.: d.c. to 100 5/" Post paid.
c.p.s. or more. Linearity 1% or less distortion with amplitude 8 TYPE 3

change. Nominal impedance per coil: 400 ohms at 2 ke/s (3 mh,  Similar in appearance to above. Designed for operation of 3-position-
100 ohms d.c.) 574 ohms at 3 ke/s. Output: 45 mV per g. with  type valves in which actuator gives wide variety of angular settings
10 volt 2 ke/s carrier, 64.5 mV with 10 volt 3 kc/s carrier. ll detcrmined by position of limit switches. Max. load 50 Ib./in. Out-
Mounting base 1} x 2}in. (1 without cable clamp). Height: ut 0.017 h.p. at 17,000 r.p.m. Full range travel: 140 deg. in 2 seconds.
§in. Weight: 2 oz. Any position mounting. Sensitive axis eight 3.25 Ib.

normal to base. 75/' Post paid.

3cm. SIGNAL GENERATOR — BARGAIN OFFERS —

TS 13AP “X ” b i :
wisth 3integral C";:;g s‘gnalvgs‘:::tg; \ 1V)'CRl392/(6Cossor 23D equivalent) 2}in. cathode ray tube 15/-.
ez 3 | ostage 2/6.

;%‘l':;:“s%‘?ggszvgfg gec{;mngfémgglg. % Mains suppressor in diecast sealed case, 2 for 5/-. Postage 2/-.
DS et ik and. stafclvas BBl SEM ?;\:abgl: 11701?. knife changeover switch on porcelain base, 2 for 4/-.
gr:‘g;:’ét::;:i (S,?‘??:itc};:;gggyﬁﬁg:;ﬁ Pyrex aerial insulators, four 3in. OR one 7in., 6/-. Postage 1/6.

Neons, ten 115 volt for 19/-. Postage 2/6. Six 80 volts for 6/-.

on CW };)r pulsel inco cal_ibratedkal(en- Postage 1/6
uator. P.R.F. plus or minus 1 ke/s on £25 Bulgin type ‘“ M ** microswitches, 4 for 10/-. Postage 1/6.
Metal rectifiers: selenium 6-12 volt 14 amp., 9/6. 2} amp., 9/6. fi

irared, Naven 793 AlB 3 ROACH,

triggered. alves: X 7. Carriage £1

3x6SNTGT, 656, 5UAG, 5Y3, and rriage =5 4amp, 16/6. . 3
3 xVRI105/30 stabilisers. In black crackle case coniaining leads. Charging transformers: Pri. 200/250 volts, Sec. 34, 9 and 17 voits,

Size: 20 % 10 x 111in. . C ; ® " f at 4 amps., 18/6. Postage 3/-.
120 4inydeep mplttelwithidiag st ndilianibooi ] STC Miniature Silicon Diodes, input 50 v. peak inverse; output

T = P S S W W
15 v. 0.5 amp. D.C,, 4 for 10/-. Post paid.
MEGISTORS! 125! 1!000 or 10!000 MEGohms Mains Overload Cutout Switch. chsel at 13A. but adjustable.
Glass encapsulated. Tolerance 10%. One of each value plus any B Instant reset. 2 for 5/-. Postage 1/-.
chosen two, only 5 for 10/_ Post paid. I APNI1 Transducer. 6/-. Postage 1/6.

N TRANSMITTER/
RECEIVER APN-1

A complete 14-valve radarI

TELEVISION
0SCILLCSCOPE

Release of a small quantity
of the latest version of the
well known APN-4 lo-
dicator Unit from the
American Loran  Air-
born radio navigation
system. This provides a
golden opportunity to
make a serious television
servicing and develop-
ment tool as described in
Wireless World. Steel,
double-deck, chassis with
fully screened 5CP1 tube

—

set covering 420-460 Mc/s.,
ideal for conversion to radio
control of models or 70 cm.
work. Brand new and com-
plete with all valves, but less

dynamotor. I 4

£2

GEIGER COUNTER TUBES

~
Low voltage, Halogen quenched Geiger Mueller tubes by a famous £6 ‘IO ’
British manufacturer. Working voltage 400—450. Highly sensitive: 2 L ]
effective length 11.8 e, Background 90 counts/min.~—max. response ® Carriage 10/-. in the centre, all high-
30,000 counts/min. Plateau 80 volts. Stainless iron electrode. . . grade capacitors and re-
Similar to tubes fitted in high-grade instruments and used in demon- I sistors, separate tag boards and layout diagrams for individual sections

Carriage 7/6.

trati t B.B.C. d L.T.V. N ¢ etc. Modern circuit technique centred around one type of valve (14 of

SS{.?IEIQEDCO;%%QHHOSME-BUI?FF GEI\(I}EIIJ{OEI%TJII?F;ERSP%LS%E 6SN7 double-triodes and 8 of 6H6, plus three 6SL7 and one 6S]7).
EXPERIMENTATION, AND INSTRUCTION AS WELL AS = and R.C.A. 100 kc/s Crystal. Brand mew with W.W. Circuit
SERIOUS WORK. Circuits of simple, all-transistor and conventional for conversion.

valve counters supplied on request. Brand new 25 /_ Postage 2/6
——— {25 ¢/s Tuning Fork Drive 60/-

and guaranteed.

PRESSURE SENSING INDUCTANGE -
AMPLIFIER  Coiese
Modern light-alloy cased. Drive unit

Highly sensitive device consisting of ferrite encapsulated 160 kc/s. g
coil unit and aneroid capsule which changes frequency with changes
of pressure. Coil Q43; capacitance 870 pf. In %in. square aluminium [
: type 114 containing a robust 8%in.
induction sustained 25 c¢/s tuning
fork with attendant induction

can on 2}in. diameter lightweight plug-in unit. 22/6 Carriage 2/6 i
1. .
pick-ups and waveform amplifier

T ——— T e
COLD CATHODE TRIGGER TUBES B mine 2 "t P05 B

Sub. miniature cold cathode valve developed by Ericsson primarily diode and 6L6 output. 5U4G
for computer work., Anode-cathode running voltage of 95 to 140 rectifier and VS11Q stabiliser in
at 4.5 mA, and at 290 anode volts require a trigger current of onlyi power supply derived from high-

250 microamps to cause the anode to take over the discharge. Typical —easi

jonization time: 90 microseconds. Will withstand up lg 310y501ts E{,clit:‘zgii:r?gnsea;;}g&repﬁ?gg

with zero trigger voltage without self-igniting. Complete with full grade components throughout. Easily §

performance datain original packs of 100 at the special price of£5 o 0 removed, flexibly mounted tuning fork
-~ I assembly energised by 6.3 volts A.C. only.

Post paid.

Minimum quantity supplied: 6 for 10/~ Post paid. Case size: 81 x 71 x10%.
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VISUAL IKDIGATOR Model S.47

One vertical and one horizontal meter
together with two neons in durable black
plastic case. Vertical meter: 0-400 micro-
amps. Horizontal meter: 200-0-200
microamps. Necons housed in pull-out,
bayonet type lampholders at rear of case.
Size: 3{in. dia. x 4}in. overall. Unused.

Post &
1 0/' p:(?lt(ing 2i6

EXTRACTOR FANS

Brand new, 230/250 volts A.C. mains operated,
extractor fans, absolutely complete except for ex-
ternal shrouding which can be readily made up from
simple sheet metal wrapping to suit any particular
installation. Continuously rated, smooth motor;
balanced 3-bladed 6in. fan. Size 7iin. dia. x 4in.

deep. 27/6 5 &b, 2.

. PREC]SION POTENTIOMETER
Magnificent ball-bearing mounted, 25k, 10 watt, precision wire-
wound potentiometer by Colvern. Brand new in original carton with
test certificate and 10-position calibration check readings. Extra long
spindle. 10/-, postage 2/6.

ANTENNA BEAM
ROTATING MOTOR

Powerful British series-wound split field 24-volt motor with a 600-1
epicyclic reduction gear turning a jin. long, }in. diameter splined
drive at 12-15 r.p.m. Removal of the easily detachable (24 volt)
magnetic brake housed in a separate rear casing permits operation
from either A.C. or D.C. at any voltage between 6 and 30 with corres-
ponding variable speed. Limit switches operate after approximately
3 turns in either direction, but these can be shorted out for continuous
running. Designed for external use, easily waterproofed. Consump-
tion 4-6 amps. 55/_ plus 7/6

carriage.

ANTENNA REMOTE INDICATOR
Remote indication to within
1° on precision instrument
type flush fitting black crackle
indicator with 3in. dial cali-
brated in 2° steps plus the
four cardinals. Simple D.C.
wiring (6-30 volt) from speci-
ally wound potentiometer in
sealed die-cast housing with

Brand New. 30/" Post free.

2in. drilled spindle transmits
IGNITION ANALYSER

accurate signal of horizontal
or vertical bearing.

Versatile, portable equipment

specially designed for the critical

analysis of aero-engine ignition
systems. Displays entire per-
formance of ignition system on a
cathode ray screen while engine
is running—simultaneously shcw-
ing each plug firing in a side by
side comparison. (Reveals exces- . .
sive carbon formation, faulty condenser, leaking cables, incorrect plug
or contact breaker gap, worn cams, etc. Ten-step loading switch
absorbs energy from system and thus accentuates test to show-up
deterioration in coil primary, secondary winding, condenser, cables,
etc, Straightforward connection to system. FPower supply can be
switched to either 230/250 volts A.C. mains, or 6, 12 or 24 volts
D.C. In attractive metal case 9 x 132 x173in. deep. Complete
with circuit, instructions and good and faulty trace drawings. Guaran-
teed serviceable.

'o Carriage 10/-.

SYNGHRONOUS Hlu(ré STICK
A s
CLOCK MOTORS || 7ypc 5.1 o5
irectiona ighly
Pg:ﬁge ?76d 8/6 sensitive. ,Response
> p ERe substantially ﬁff 0
Brand new, standard, 200/250 volts, 10 ke/s. 0a
5(;a:ycles, a.c. mains ope’rated syx_xchronqus’ resistance 5SMQ.
motor by Sangamo Weston. Fitted with New, Boxed
3.hole fixing flange plate mouncing and o i, 35/.
driving gear spindle.

WIRELESS WORLD

1 CAMERA EXPOSURE METER

Extremely sensitive illumination meter by
l G.E.C. covering 0 to 50 foot candles and 0
to 500 Lux. Powerful 1}in. diameter photo-
cell operates precision engineered moving coil
meter with horizontal scale to provide 2
magnificent incident light exposure meter—
particularly for colour work. Unit is brand
new in E.R. case and is supplied complete
with simple instructions and exposure com-
puter for use‘as a 3-range sensitive exposure
' meter for all camera work. Unique, limited
gquantity bargain offer.

IMMERSION THERMOSTATS'

Top quality, current production washtub
boiler immersion thermostats for 250 v.
A.C. mains, manufactured to B.S, 1555,
Simple, reliable construction has 3% x
iin. brass tube element, which directly
actuates microswitch.  Adjustable over

range 90° to 190° F. Brand new. 15/-. Carr. 2/6.

MAINS OPERATED TIME SWITCHES

Superb, compact, precision time switches by a famous 40 /_
British manufacturer, consisting of absolutely silent,
self-starting, synchronous clock and timing mechanism P. &P. 2/6
in attractive metal case. Can be preset to switch ‘““ on”’

and ‘‘ off ” in any period once in any 24 hours, Maximum switched
current 10 A. Brand mew. 40’-. P. & P. 2/6.

—_— e

| ROOM TEMPERATURE THERMOSTATS

American Satchwell industrial quality type ST thermo- 8 /6

stat in neat, strong plastic case, size 1 x 1§ x 2%in. deep.
Heavy duty contacts rated at 15 amps. on 200/250 v. post paid
A.C. (3% kw.), adjustable by pointer in a recess at

rear to break over a range of temperatures around 70° F. Recessed
screw terminals at rear. Flush metal plate at (temperature sensitive)
front, with two mounting lugs protruding iin. either side. Attractive
red case, Brand ncw 8/6. Post paid.

MAINS TRANSFORMERS 200/250v., 50c/s

200-250 v. 50 c/s.
Type 1. 250-0-250 at 70 mA. 6.3 v. at 2A, 4v, at 2A. 9/-,
Type 2. 300-0-300 at 70 mA, 6.3 v. at 2.5A. 5 v. at 2A. 10/-.
Type 3. 350-0-350 at 120 mA. 6.3 v. at 3.5A. 5 v. at 2A. 16/6.
Type 4. 350-0-350 at 300 mA. 6.3 v. at 8A. 5 v. at 2A. plus 4 v. at
2A. and 6.3 v. at 2A. 27/6.
Filament only 6.3 v. at 4A. 8/-.
All post paid.

Type 5.

ETCH YOUR OWN
PRINTED CIRCUIT
i KITS 2'/— post free.

Each contains over 60 sq. in. of
laminated board and sufficient chemi-
cals to make dozens of printed
circuits, lus comprehensive in-
struction book giving advice and
examples on translating theoretical
circuits into layouts ready for etch-
ing. High quality materials—com-
safe  to handle—carefully

pletely . g
repared to ensure fine definition and uniform results without

aboratory control.

INVERTORS

28 volt D.C. to 115 v. 3 phase 400 c/s A.C. Type 102A.
Output 625VA. Brand new and complete with type 34
(SUC/5820) voltage and frequency control unait.

15.0.0 carriage 10/-
28 VOLT D.C. to 115 v. 1 phase A.C.
Self contained motor generator unit with complementary carbon pile
voltage regulator, contactor and associated rectifier in separate com-
partment on same base. Continuously rated for 25/28 volts D.C.
input with 360 VA output at 115 volts single phase A.C. at 1,600
cycles with a power factor of 1.0. Fan cooled with end plate for
blast or internal cooling as required. Type 200. Ref. 5UB/5083.
In first-class condition. £4.10.0 Carriage 7/6
200/220 Volts D.C. to 200/250 v. 1 phase 50 c/s A.C.
Output 260 watts. New, in sound-proof cabinet. £9.0.0 Carriage 10/~
24 volt D.C. to 26 v. 1 phase 400 c/s A.C. .
Output 6VA. Size 2lin. dia. 4in. long, 1}in. high pedestal base.
Instrument quality. As new Carriage paid.
28 volt D.C. to 115 volts 1 phase 400 c/s A.C. .
Output 50VA. Size 7 x 4 x 5in. high. In black crackle case on anti-
vibration mounted pedestal base containing condenser filter. Fan
cooled. As new £4.10.0 Carriage 5/-

PROOPS

BROTHERS LTD., 52 Tottenham Court Road, London, W.I
Head Office and mail order enquiries, Dept. M. LANgham 0l4|
Shop hours 9a.m. to 6 p.m. Thurs. 9 a.m. to | p.m.

OPEN ALL DAY SATURDAY
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R-s-c- Ltd.

Personal Shopper5}r 13 Dale Street

(Nr. Exchange S8tation)

8-1
welcomed at

LIVERPOOL MANCHESTER LEEDS BRADFORD

TERMS: C.W.0.or C.O.D. No.C.O.D.
under £1. Postage 1/9 extra on all orders
under £2. 3/3 extra under £5 unless car-

§-7 Count 56 Morley St. riage stated. Trade supplied. Post order
?VI Brown Streot (Mecca) Arczde, | (above Mail Order Dept,
(Market Street) | p ooc® JUEC% 1| Alhambra)  29-31 Moorfield Road, Leeds, 12.

R.S.C. HI-FI TAPE RECORDER KIT

Build a high quality recorder in the £70 ¢

2 5 q oS OR DEPOSIT 85/7/ sud o2
= Carr. mon paymeniz o
2 1. Cash price it settled in 3 months.

Can be assembled in # hour.
INCORPORATING THE LATEST COLLARO STUDIO TAPE
THE LINEAR LT45X HIGH QUALITY TAPE AMPLIFIER.

7 x4in. LOUDSPEAKER, Reel of Best Quality TAPE, Spare Tape Spools a Port-

able Cabioet, size approx. 16 x 13 x 8in,, finished in durable &

tone Policrome and connection diagnm for wiring amplifier to transcriptor,

FEATURES INCLUDE:
% 3 SPEEDS % FREQUENCY RESPONSE 50-11,000 ¢.p.s. % SWITCHED
I1ZING FOR EACH SPEED
4 WATTS % MAGIC EYE RECORDING LEVEL INDICATOR
MEASURING AND CALIBRATING DEVIC,
METER REELS OF TAPE % NEGLIGIBLE HUM + ENTIRELY

NEGATIVE FEEDBACK EQUAL

Fast rewind < TAPE
FULL 7in. DIA
EFFECTIVE AUTOMATIC ERASURE.

Full descriptive leaflet supplied on receipt of 8.A.E.

lass for only

TB.ANSCREPTOR
A HIG!

nd aftractive duo-

% OUTPUT
3 MOTORS
+% TAKES

HI-FI 10 WATT AMPLIFIERS

BRAND NEW CARTO! 9.9
MANUFACTURERS DISOO INUED Lty

MODEL. A REMARKABLE OPPORTUNITY. Carr. 7/6.
Push-pull ontput. Latest high efficiency Mullard valves:
Dual separately controlled inputs, for mike and gram.
Separate bass and treble controls. High sensitivity. Output
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and
in pertect working order. Please state speaker matching
required when ordering.

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
Fjchanger is used Pentode I.F. and double Diode Becond
Detector delayed A.V.C. is arranged so that A.V.C. dis-
tortion is avoided. The W. Ch. Bw. incorporates Gram-
position. Controls are Tuning, W. Ch. and Vol. Output
will load most Amplifiers requiring 500 mV input depending
on As location. Only 250 v, 16 mA. H.T. and L.T. o
6.3 v. 1 amp. required trom amplificr. Size of unit approx.
9-6-7in. high, Send 8.A.E. for illustrated leaflet. Total
building cost if £4/15/~. Point-to-Point wiring diagrama
and instructions 2/6.

W.B. * STENTORIAN ' HIGH FIDELITY P.M.
SPEAKERS
HF1012, 10 watts, 15 ohms (or 3 ohm) speech
coil. Where a really good quality speaker at a
low price is required, we highly recommend this
unit with an amazing performance. £4/10/9.
Please state whether 3 ohm or 15 ohm required,
BASS REFLEX CABINET. 8pecially designed for above
speaker. Acoustically lined and ported. Polished walnut
veneer finish. Bize 18 x12x 10in. Btrongly made. Hand-
some appearance. Ensure superb reproduction for only
£3/19/6.
EXTENSION SPEAKERS.

Handsome walnut veneered

cabinets. All standard 2-8 ohms. 6}in. 26/9. 8in. 35/
MULTI-METERS 3
CABY A10 Basic meter, |onyacas HAFL o
seusitivity 155 micro- Mic 40 Hand or
mps. AC. and D.C. etk tipe
ranges £4/17/6.

CABY B20. Sensitivity

(Lls(ed
up to 10,000 ohms per

927/9 (L

39-1 Stick type

volt A.C. and D.C. Uicted
0/-
EAGLE . AC. anfislll) (/: 39/6 (5 Gns.

10,000 ohms per volt. Limited number.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An ali-dry battery eliminator.

50 o/s is available.
and 90 v, i latcst low

8ize 5} x 4§ x 2in. approx. Com-

pletely replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 v.

Saoitable for all battery portnhle recewerl:s requiring 1.4 v.
types.

diagram 39/ or ready for use 48/9.

Type BM2. 8ize 8 x5} x2}in. Supplies 120 v. 90 v. and 60 v., 40 mA. and
2. 0.4 a. to 1 amp,, fully smoothed. THEREBY COMPLETELY REPLACING
BOTH H.T, BAYTERIES AND L.T, 2 v. ACCUMULATORS when connected
to A.C. mains supply 200-260 v. 50 c/s. S8UITABLE FOR ALL BATTERY

RECEIVERS normally using 2 v. accumulator,
Complete kit with diagrams and instructions.

49/9 or ready for use 59/6.

kit with

POWER PACK KITS, Only 19/11.

Fully smoothed H.T. output of 2560 v.
80 mA and L.T. supply of 6.3 v. 1.6 amp. Consisting of Double Wound Mains
Transformer 230/250 v. 50 c.p.8. A.C. primary. Selenjum Rectifier. Smooth-
ing Choke. Doubie Electrolytic Condenser, Aluminium Chassis and Circuit,

RS.C. A2 STEREO 4 ans.
AMPLIFIER KIT care. ofe.

A complete kit of parts to construct a good quality

3 + 3 watt (total 6 watt) stereo amplifier providing really

life-like reproduction. Bultable for use with all stereo

pick-up heads at present available. Ganged volume

and tone controls. Preset balance comtrol. Outputs for

mntched 2-3 ohm speakers. For 200-250 v. A.C. mains.
lshing value,

£5/19/6

THE SKY FOUR T.R.F. RECEIVER

A design of a 3
valve 200-250 v.
A.C. malns L. and
M. wave T.R.F.
receiver with selen-
jum rectifier. For
inclusion In cabinet
{llugtrated or wal-
nut veneered type.
It employs valves
6X7, B8P6l, 6F6
and 8 specially
designed for rimplicity In wiring. Sensitivity and quality
are well up to standard. Point-to-point wiring diagram,
instructions and parts list 1/8. This receiver can be built
for a maximum of £4/18/6 including cabinet. Available

ACOS HGP 59 Hi-Fi Crystal Cartridges. (Turnover type
with sapphire stylus.) Standard replacement for Garrard
and Collaro. Only 19/9. B.8.R, Ful-Fi 19/9. Garrard
GC2, 19/9. Acos Bterco/monaural 49/9.

R.S.C. MINIATURE 3 WATT GRAM
AMPLIFIER KIT

All parts to construct & very compact, highly sensitive

R.5.C. STEREO/TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ81, ECC

83, ECC83, EL84

EIs84. Sepn.mbe

bass and breble con-

sitivity 50 mV ]
watts high quality
output on each
channel.  Can be
used as straight 10
watt amplifier. Con-
trols: Stereo/Monaural switch ganged

8 ans.

ance. Outpuis for 3 ohm speakers, Point {0
point wiring diagrams and instructions,
Illustration full wiring details and priced parts

in brown or cream bakelite or veneered walnut.

volume, ganged treble, ganged bass, and bal~
Carr. 7/9.

list, 1/9. Assembled and tested 59/6 extra.

1 suitable for any type of single or autochange

player. Bize 12x 2} x2}in. Chassis isolated mains trans-
former, For 200-250 v. A.C. mains. Out-
put for 2-3 ohm speuker Volume and tone 39/9
control with mains swntch ONLY
SELENIUM RECTIFIERS
L.T. Types H.T. Types H.W,
2/8 v. + a. HW... 19 120 v. 40 mA..... 3/9
6/12v.1a HW... 2/9 250
Following F W. (Bﬂdge) 250 o5
311 | 250 coo G
250 v. 260 mA. ..12/9
Contact Cooled
250 v. 80 mA..... 6/11
250 v. 50 mA. F.W.
ge) ........ 8/11
250 v. 75 W,
(Bridge) ........10/11

VARLEY o x 14 A5 ' Battery
AC uLA . New

ETQGoev;éhf) 3 :;go;x igf:‘ Gllqse.vrra?igg;ev <':(hli;rrge
et yTate _Up to 6 amps.
JASON F.M. TUNER, |Consisting of Mans
Type FMT1. Al parts {Trans, F.W. (Bridge)

Chargers and Kits for
BATTERY CHARGER KITS
Consisting of Mains Transformer,
F.W. Bridge, Metal Rectifier,

well ventilated steel case. Fuses,
fuse-holders, grommets, panels

200-230-250 v. 50 c/s. A/C. Mains

ASSEMBLED
CHARGER

Bv.or12v.2 amps.

ASSEMBLED 6 v.or 12 v.
4 amps.
Fitted Ammeter and

including Dial, Punched
Chassis and Valves._

Power supply required
180 v. 26 mA and 6.3 v.

BRa o s £6/19/6
EX GOVT

SMOOTHING CHOKES
60 mA. 10 h. 400 ohms 3/11
80 mA. 20 h. 900 ohms 5/11
100 mA. 5 h. 100 ohms 3/11

Selenium Rectifier, 0-7
amp. meter. Variable
Charge Selector. Fuses,
fuse-holders, panels, plugs
and circuit. Only 59/6.
Post 4/6.
CHARGER
TRANSFORMERS

200-230-250 v. 50 c/s

Fitted Ammeter

and circuit, Carr. 2/9 extra. and selector plug

Gv.or12v.tamp. ......... 24/9 5 for 6 v. or 12 V.
As above, with ammeter... 32/9 | Louvred metal
6 v. 2 amps. ... 25/9 | case, finished at-
6v.or12v.2 amp . 31/ | tractive hammer
6 v. or 12 v, 2 amps.. . 42/9 e, .Ready for
(inclusive of ammeter) g W Dl
/12 v. 4 amps........... agyo | 3nd cutput leads.

6 v. or 12 v, 4 amps., with

variable charge selector.
Also selector plug for 6 v.
or 12 v. charging. Double
fused. Well-ventilated
steel case with blue
hammer finish. Ready
for use with
mains and 69/ 9
output leads. Carr. 5/-.
Deposit 13/3 and

> Or
b monthly payments of 13/3.
As above, but for 6 amp. chargmg

0-9-15 v, 1% a..
100 mA 10 h. 100 ohms 6] 3
10 o B e (0-9-15 v 2} a
10/11 0-9-15 v. 3 a..
120 mA. 12 h. 100 ohms 9/9 [0-0-15 v. § a..
200 mA. 5-10¢ h. 100 oh.inflg 0915 v. 6 a
250 mA. 5 b. 50 ohms 1079 L0018 V- 8 a.

variable charge rate selector
and ammeter

cart 30, 49/9

4 GNS. Carr. 5/-. Or Deposit 16/« an
5 monthly payments of 16/-,

MICRO-AMMETERS
0-50 micro-amp. Diameter 2%in. approx.
Flusb mounting, 28/6.

EX GOVT. MAINS TRANSFORMERS
Primary 0-110-200-230-230 v. 278-0-275 v. 100 mA., 6.3 v.

Scaied 0-100

7 a 6 v. 3a. 22/9
Input 200-350 v. 50 c. 11/9
Primary 200-250 v. Sec. 12 v. 20 a. 49/9
Primary 200-240 v. Bec. 3,500 v. a. 39/9
50 watts, 0-. 110[120~230/2-10 Voo 0 00 0GEBBIA000 06500 811

D C. SUPPLY KITS. 8uitable for electrio trains. Consist
f maing trans, 200-250 v. 50 c.p.s. 12 v. 1 amp.

VALVES! Full range at really competitive prices.

rect {F.W. Bridge): 2 fuseholders, 2 fuses, change direction
switch, variable speed regulator, partmlly drilled steel case
and cnrcuxt. Very limited number, 33/9.

HEAVY DUTY EX GOVT.
SELENIUM RECTIFIERS
With large square aluminium cooling fins, 12 v.
15 amp. F.W. (Bridge). Limited number. 19/6.

EX GOVT. CASES

‘Well ventilated, black crackle finished, undrilled cover
8ize 14 x 10  8}in. high, IDEAL FOR BATTERY CHAR-
GER OR INSTRUMENT CASE. COVER COULD BE
USED FOR AMPLIFIER. Only §/9. plus 2/9 post.

RELAYS. Carpenter Type Polarised, 2¥ 9,500 turns at
1,685 ohms. 13/9. Miniature type G.E.C. 670 M1092
sealed wire ends 4 cfovers platinum, 12/9.




OCTOBER, 1961

WIRELESS WORLD

127

RS.C. A10 ULTRA LINEAR HIGH FIDELITY 12-14 WATT

30 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL UNIT
EMPLOYING SIX
VALVES. EF86,
EF86, ECC38, 807,
807, GZ34. Tone
Control Pre-Amp.
stages are incorpor-
ated. Bensitivity is
extremely high.
Only 12 millivolt
minimum input is
required for full
output. THIS EN-
SURES THE SUIT-
ILITY

OF MICROPHONE
OR PICK-UP, Separate
Basg and Treble controls
give both " lift ** and " cut’’
with ample tome correction
for long playing records. An extra
input with associated vol. control
is provided so that two separale
inputs such as *‘mike’ and
gram, etc., can be simultaneously applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 6.3 £. 1.5 A. FOR A
RADIO FEEDER UNIT. Price in kit form with easy to follow wiring diagrams.

ONLY Or Factory built using latest EL34 output vaives and with 12
corr. 10 11 @M, monte's guarantee. 14 GNS. TERMS ON ASSEMBLED UNITS.

DEPOSIT 33/3 and 9 monthly payments of 33/3.

Protective Cover 19/9. Type 807 output valves are used with High Quality Sectionally
‘Wound output transformer specially designed for Ultra Linear operation, Negative
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL
TO MOST EXPENSIVE UNITS AVAILABLE, Frequenq response + 3 D.B, 30-20,000 c/s.
Tone Controls +12 D.B. at 50 c/cs. + 12 D.B. to — 6 D.B. at 12,000 cfcs. hum and
noise 70 D.B. down. @Good quality reliable compouents used. Chassis finish blue ham-
mer. Overall size 12x9x9in. approx. Power consumption 150 watts. For A.C.
mains 200-250 v. 50 c¢fs. Outputs for 3 and 15 ohm speakers. EQUALLY SUITABLE
FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS,
IDEAL FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELEC.
TRONIC ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATES, etc.,
etc. We can supply Mxomphones. Speakers, etc., at keen cash prices or on terms wilh
amplifiers, EXPORT ENQUIRIES INVITED.

FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK.
GL3A MINIATURE 3 WATT GRAM AMPLIFIERS

Por 200-250 v. 50 c.p.s. A.C. mains. Overall size only 11§ x 2} x 2}in. Fitted Vol and Tone

Control with malns switch. Designed for use with any kind of single player or record

changer unit. Output for 2-3 ohm speaker. Guaranteed 12 months. Only 59/6.

R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER
A highly sensitlve 4-valve quality amplifier for the home, small club, etc. Only 50 milli-
volts input is rejuired for full output so that it ls suitable for use with the latest high
fidelity pick-up heads in addition to all other types of plck-upx and practically all makes
Separate Bass and Treble controls are provided. These give full long playing record
equalisation. Hum.level is negligible being 71 D.B.
down. 15 D.B. of negative feedback is 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 Radio Feeder Unit or Tape Deck
pre-amplifier. For A.C. mains input of 200-250 v.
50 ¢fs. Output for 2-3 ohm speaker. Chassis 18 not
alive, Kit is complete In every detail and includes
fully punched chassis (with baseplate) with the biue
hammer finish and point-to-point wiring diagrams
and Instructions. Exceptional value at only £4/15/-
or assembled ready for use 25/- extra, plus 8/8 car-
riage. Or Deposit 22/- and five monthly payments of 29/= for assembled unit.

P.M, SPEAKERS, 2-3 ohms 2}In. Perdio 21/9. 5in. Goodmans 17/9. 7x4in. R.A.
Elliptical 19/9. 6din. Rola 19/9. 8in. Rola 19/9. 8in. Goodmans 25/9. 8x 6in, Elac
with high flux magnet 25/9. .10in. R.A. 28/9. 10x6in. Elliptical Goodmans 29/9.
12in. R.A. 29/11. 12in. R.A. 3 or 15 ohms, 10 watts, 12,000 lines, 59/6.

TWEETERS, 4in. Plessey, 3 ohma 18/9. R.A. 15 ohma 25/9.

R .S.G. T R A N SFO R M E R S Fuily Guaranteed. Interleaved & impregnated.

MAINS TRANSFORMERS. Primaries 200-250-250 v. 50 ¢/s. grfd’;g"fgﬁ‘gg“ 01‘,‘3{50‘;3
FULLY SHROUDED. UPRIGHT MOUNTING. 66 for 384, ete..
250-0-250 v. 60 mA., 6.3 v 2a.,5v.2a.2¢-3-3in...

AMPLIFIER

PUSH-PULL
ULTRA LINEAR
OUTPUT
“BUILT-IN”
TONE CONTROL
PRE-AMP
STAGES

Two input sockets with associa-
ted controis allow mixing
of “mike™ and gram. a8 in
A.10 High sensitivity. Includes
b8 valves: (CC83, ECCS3,

EL84, EL84, 5Y3. Elgb Quality sectionally wound output transformer speclally designed
for Ultra Linear operation and reliable small oondensers of current manufacture, - IN-
DIVIDUAL CONTROLS FOR BAS3 AND TREBLE " Lift ™" and * Cut."" Frequency
response +3 D.B. 30-30,000 c/cs. 8ix negutive feedback loops. Hum level 60 D.B. down.
ONLY 23 millivolts INPUT required for FULL OUTPUT. 8uitable ior use with all
makes and types of pick-ups and microphones. Comparable with the very best designs
For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA. and
6.3 v.1.5a. For supply of a RADIO FEEDER UNIT. Size approx. 12x 9x7in. For AC.
mains 200-250 v. 60 efcs. Output for 3 and 15 ohms speakers. Kit is complete to last nut.
Chassis is fully punched. Full lnstructions and point-to-point wlrmg 8 Gns Car.
diagrams supplied. (Or factory built 51/- extra.) "= 10/
1If required louvred metal cover with 2 carrying handles can be uuppued for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of £4/9. Send B.A.E.
for illustrated leaflet detailing ready-to-assemble Cabinets. Bpeakers, Microphones, etc.
with cash and credit terms.

R.S.C. PORTABLE GUITAR AMPLIFIERS

JUNIOR 6§ WATT. High Quality Output. Separate
Bass and Treble " cut'' and * boost'' controls.
Bensitivity 15 mv. High Flux 8in. lfspeaker. Input
sockets for Radio/Tape or Gram Pick-up and Mike
fInstrument Pick-up. Handsome strongly made
cabinet (size approx. 14x14x7in.). Finished In
attractive and durable polychrome and fitted carry-

ing handle.
£8 19 6 Carr. 7/6. Or Deposit £1 and nine
o *% monthly payments £1.

Send B.A.E. for leaflet.

SENIOR 10 WATTS. High- Fldemy Push-Pull-
Separat.e Bass and Treble “cut’” and
Is. Twin

high gain inputs so that two !nstnunents such as
Guitar and Strmg Bm can be used at the zame
time. Two L are d: 12in
P.M. for Bass notes and one 7x4ln elliptical for
Treble. Cabinet is well made and finiched as for
Junfor model. Size approx. 18x 18 x 8in. 15 gns. Plus 1 H.P. TERMS DEPOSIT
34/9 and 9 monthly payments 34, Both models for 20

COLLARO CONQUEST 4-SPEED AUTO-CHAN-
GERS. With studio pick-up with turnover head.
Latest mode} for 200-250 v. A.C. mains, £6/19/8.

Carr. 4/6,
Type

TYPE AMN

/0.
B.S.R. MONARCE AUTO-CHANGERS.
TUAS. 4 speed T/O Pick-up with sapphire stylus
£6/19/6. Carr. 4/6.
with T/O st 1

Any of the above
aural head for £1 extra.

COLLARO JUNIOR. 4-speed Bingle Playeru with
Hi-Fi T/O crystal pick-up head, £3/19/
LOUDSPEAEKER IN POLISHED WALNUT
FINISHED CABINET, Gauss 12,000 lines.
8peech coil, 3 ohms or 15 ohms. Only £4/19/6.
Carr. 5/-. TERMS: DEPOSIT 11/~ and 9 monthly
payments of 11/-.

12in, 20 WATT lﬂ 000 line ljspeakers 15 ohms in Cablnet finished as above.
18 x 8in,

Bize 18 x
£7/19/8 Carr. 7/9. or Deposit 17/9 and 9 monthly payments of 17/8.

1
25002o0v lOOmA 6.3 i
i 1
1

42‘)-0 425 v.

TOP SHBOUDED DROP THR U
260-0-260 v. 70 mA., 6.3 v. 2:.,

250-0-250 v. 100 mA., 6.3 v. 3.54......... 19/
250-0-250 v. 100 mA., 6.3 v. 2 u., 21/
350-0-350 v. 80 mA., 6.3 v. 2 a., . 18/11
250-0-250 v. 100 mA 63v.4a., . 26/
300-0-300 v. 100 mA., 6.3 v. 4 a., . 96/
300-0-300 v. 130 mA., 6.3 v. 4 a.,

suitable for Muilard 510 Ampli . 28/
350-0-350 v. 100 mA., 6.3 v. 4 a., . 95/
350-0-360 v. 150 mA., 6.3 v. 4 a.,, 5 29/
425-0-425 v. 200 mA., 6.3 v. 4 a., 5v 3a 4719
MIDGET CLAMPED TYPE. Primaries 200-250 v.
250-0-250 v. 60 mA., 6.3 v. 2 2., 2§ x2f x2Hn. .. 12/9
250 v. 60 mA., 6.3 v. 2 a. BSize 2fx2§x2in, .. 11/9

FILAMENT TRANSFOBMERS
1.5 b/9

AUTO (8tep Up/Step Down) TRANSFORMERS
50-80 watts 110-120 v./230-250 v
150 watts 110-120 v./200- 250 Ve eiaans

LINEAR PRE-AMP/TREMOLO UNIT
Buitable for use witn any Guitar Amplifier. Controls
Volume, Frequency, Amplitude and switches. Valvee:
EF86 and EF80. Inpcts for Guitar Pick-up or Mike, and
Radio or Gram. Power reguired only 5
250/300 v. 20 mA. 6.3 v. 1 2. (Bl

Standard Pentods 50000 to 30 ..
Standard Pentode 8,0000Q to 30 .
Multi Ratlo, Single or P/P 3 or mn .

6/9
Push pull 8 watts EL84S to 3Q ... 8/9
Push pull 8 watts EL848 to 16Q........ 8/9

Push pull 10-12 watts 6V6 to 30} or 15 16/9
Push pull 10-12 watts to match 6V6 to 3 5-8 or 1582 1'7/9
Push pull EL84 to 3 or 150 10-12 watts . 17/9
Push pull Ultra Linear for Mullard 510 . ag
Push pull 15-18 watts, sectionally wound 6L8,

KT 66, etc., for 3 or 1560 .................... 23/9
Push pull 20 watt high-quality sectionally wound,

6L6, KT 66, etc., or 4 or 15 fully shrouded .. 47/9
MICROPHONE TRANSFORMERS
120:1 High quality, clamped 6/9

120 :1 High quality Mu metal screened ....
SMOLTHING CHOKES

260 mA , 5 H., 1000 11/9
150mA. 7-10 H., 2509 119 60 mA., 10 H., 4000 4/11
100 mA., 10 H., 8/9 1 amp. 06(1 LT type 6/6
PARMEKO MAINS TRANSFORMERS Fully shrouded,
500-0-500 v. 120 mA., 6.3 v. 4 4., 5 v. 3 a. 31/9

LINEAR TAPE PRE-AMPLIFIER Type LP/l. Switched
negative feedback equalistaion, Positions for Record
1jin., 3%in., 7lin. and Playback. EM84. Recording level
lndlca.tor Des‘lgued primarlly as the link between Collaro
Tape Transcriptor and high fidelity amplifier but suitable
almost any Tape Deck. 9 GNS Send 8.A.E for leafiet:

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER
Suitable for use with any record playing unit and most
microphones. Negative feedback 12 D.B. bass and treble
controls. For A.C. mains Input of 200-250 v. 50 c.p.s. Out-
put for 2/3 ohm speaker. Three miniature Mullard valves.
Bize only 6x5x54in. high. Chassis fully isolated from
mains. Guaranteed 12 months. Only £5 19 6 Or
Deposit 22/- and 5 monthly payments o .

of 22/-. Bend S.AE for leaflet.

8/9
80 mA., 10 H., 3500 5/6

R.8.C. STANDARD EQUIPMENT CABINET. Designed to

house a variety of equipment such as Tape or Record Player
Unit, Amplifier and Tuned Unit. Size and appearance as
per Reflex Cabinet below. These two cabinets, can be
aligned to form a complete high fidelity assembly at a very
attractive overall price. Only 8 gns. Set of legs 25/-.

R.5.C. STANDARD BASS REFLEX CABINET for 12in.
Loudspeakers, acoustically lined and ported. Bize 20in. x
14in.x 13in, Beautiful walnut veneer finish. Especially
recommended for use with Bpeaker below. £5/19/6.
8et of four legs can be supplied for 25/- per set.

PLESSEY
DUAL
CONCENTRIC
12in. P.M.
SPEAKERS

(15 ohms) consisting of a
high quality 12in. speaker of
orthodox design support-
ing a emall elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
for use with our All or any
similar amplifier. Ratlng is
10 watts. Gauss 12,000
lines. Price only £5/19/8.
Or Depesit 13/9 and 9
monthly payments of 13/9.
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ALSO AT:

YNE RADIO LTD.

18 TOTTENHAM COURT RD., LONDON, W.1 o B

MUSeum 5929/0095

162 HOLLOWAY ROAD, LONDON, N.7.

NORth 6295/6/7

9 CAMBERWELL CHURCH ST., S.L.5.

RODne

y 2875
All post orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7.

Open : Tottenham Court Rd.,
9 a.m. to p.m. Mon. to Fri.,
Sat. | p.m. Holloway Road and
Camberwell, 9 a.m. to 6 p.m. daily,.
Thurs. | p.m., Sat. 5.30 p.m.

®

If not stated, please add postage
on orders under £1, Cash with

Our advantageous H.P. and Credit
Sale Terms are available on any single
item over £. Your enquiries invited.
Please print your name and address!!

INCLUSIVE OFFER!!

STEREQO AMPLIFIER
fitted in ATTRACTIVE
TWO TONE REXINE

CARRYING CASE

4 watts
per chan-
nel. Both

speaker
units  are 3
detach-
able (as
illustra-
ted) vol-
ume/on off, bass
and treble con-
trols. A,C. mains 200/
240 v. Cabinet cut out
for B.S.R. Stereo autochanger. Full

connection details supplied. Special

price 134 Gns. plus7/6 P.& P. Limited quantity only
BS.R. UA |14 STEREO AUTOCHANGER
available at £8/19/6 extra. Plus 3/6 P. & P.

{Both items sent post free if purchased together.)

OUTSTANDING METER IMPORT!

20,000 QHMS PER VOLT!!
MODEL 200H.

Vblt-ohm-Milliammeter
. RANGES:

A.C. VOLTAGE :
10, 50, 100, 500 and
1,000 volts (10,000
ohms per volt).

D.C. VOLTAGE :
5-25, 50, 250, 500,
and 2.5k. (20,000

ohms per volt).
D.C. CURRENT: 0-
50 micro-amps., 0-
2.5 m/a., 0-250 mla.,
RESISTANCE: 0-6k.
0-6 meg. (300 ohm
and 30 k. at centre
scale).
CAPACITANCE 10
3 = to .00 mfd.,
Actual size 4§ x 3f x lin. 00] e o ) et
DECIBELS: —20 to 122 db.
A fully guaranteed pocket size meter, knife edge
ponr:iter, ;o;w Iqluallty. supplied complete with test
rods and full opera- ONLY
an instructions at £6 19 6P &P.2/6
JUST ARRIVED I I ldentical in appearance and
size with rotary type sw:tch but 10,000 ohms
per volt. PRICE £5.19.6. & P. 2/6.
Bona-fide trade enquirles invited.
Optional extra, attractive carrying case 13/6
only. Leaflet avallable

“PAGEBOY ' 2-TRANSISTOR
POCKET PORTABLE
Completely portable—NO EXTERNAL AERIAL
OR EARTH REQUIRED. This is an amazing
little receiver with built-in aerial and small
enough to be held in the
palm of the hand. Medium
wave reception at wonderful
volume. No fiddly tuning!

~—condenser tuned ! Syp-
plied with drilled chassis
and colour coded
components. Easily

assembled with the
aid of the easy-to-
follow assembly in-
structions provided.
Total cost of all’
necessary components,

including transistors,
wiring wire and even solder ONLY 32/6 plus

1/6 P. & P. Battery 3/- extra. Ardente type
deaf-aid earpiece complete with cord and plugs
exera at 12/6. Parts price list and Easy Lay-out
Plans 2/- post free. Callers welcome to hear
this set demonstrated at any of our branches.
Our reputation is your guarantee.

THE “WAVEMASTER”
LUXURY PORTABLE

400 MILLIWATTS OUTPUT

To build yourself, Medium and Long waves—Push-Pull Super-
het A.V.C. Perfect Car Radio reception. Size lQin. x 6%in. x

4%in, at base tapering to 4in. at top.

Very attractive two-tone grey Vynide covered cabinet with
black and gold printed escutcheon plate, cream and gold
Weight—complete

Mazda high-grade
in. x 4in. Elliptical
% Slow metion tuning. Y Co-axial socket at rear
for direct connection to Car Radio Aerial. +
reception by use of seven-section plated telescopic aerial
disappearing into Cabinet when closed, 34in. abova Cabine:

knobs, handle and cabinet fittings. ¥
with long-life 74-volt battery—44Ib.

transistors throughout. +$ High-Flux
Speaker.

when fully extended.

7-TRANSISTOR

u

Improved

43)

Construction simplified by Bakelite chassis board with the following components already mounted:

I.F. Transformers (3). Oscillator Coil,
former, Aerial Brackets and Earth Bar.

Trimmer, Bank, Qutput Transformer, Interstage Trans-
SPECIAL INCLUSIVE PRICE for all required components,

full assembly instructions—nothing more to buy—is £10/19/6 plus 3/6 P. & P. Alignment service

available.
separately, 2/6, post free.

THE «“CITIZEN ”

Introducing our new Sensitive 5-Stage (4 tramsistor plus diode)
pocket transistor reeelver—ior iull Medmm Wave reception

—with the foll

% Completely self-contained—no external aerial or earth re-

quired.
Y Genuine 2§in. High Flux P.M. Speaker.
v Push-Pull outpnt.
Y Genuine Ediswan transistors,
Y Socket provided for personal listening.
Y% Socket provided lor conmnection to Car Aerial.
Y Volume Control with on/foft

chrome handle, attractive dial.

Suitable crystal deaf-aid type minlature ear-piece fitted with

miniature jack plug at ONLY 7/ extra, if required.

All parts available separateiy—itemised list and full ﬂ.ssembly

instructions sent for 1/6 post free.

Hear this amazing little receiver at any of
our branches

switch—oondenser tuning.
% Easy assembly on colour coded pretagged ciremit board,
. % Aftractive Red polystyrene cabinet measures 53 x 3x1%in.,

Full assembly instructions and individually priced parts list, all of which are available

All required
components including ~ full instructions,
solder, etc., and battery at special inclusive

Plus 2/6 p. & p. 95/-

Yes NINETY-FIVE SHILLINGS
ONLY! Nothing more to spend.

price of

SUPER I-VALVE SHORT-WAVE RADIO
“2)

World-wide
coverage at most
reasonable cost.
Covers  40-100
metres with the
coil supplied.
Can be extended
to cover |0-
100 metres. Provision
is also made for the addition of

two extra valve stages, Employs
the famous Acorn-type 954 valve. All necessary
components can be supplied complete with full
assembly instructions at ONLY 35/- plus 2/-
P. & P. Send 2/- for point-to-point wiring
diagram and price list.

THE R.C. 3/4 WATT AMPLIFIER
Compare the advan-

tages. Treble bass
AND middle con-
trols. For crystal or
magnetic pick-up.

A.C. Mains 200/150v
Valve line-up
6V6GT, 65G7 me:al &_
6XSGT. Negatlve it
feed-back. Built on §
stove enamelled steel
chassis measuring only
8in. x 4in. x |3in. Four en-
graved cream knobs are included in the price
of the complete kit with all necessary practical
and theoretical diagrams at £4/5/- only, plus
2/6 p. & p. or Instruction Book fully illus~
trated for |/- post free. This amplifier can be
supplied assembled, tested and ready for use
at £5/5/- plus p. & p.

RADIO JACK (25)
Covers local medium wave stations variably
tuned. Compact self contained unit requiring
only connection to aerial {no power supplies
required) for first-class reception when used
in conjunction with your tape recorder or high
gain amplifier. All necessary parts available
at special inclusive price of 19/6. P. & P, I/6.

NEW ! «“ POPULAR FOUR”

Improved appearance and performance

A new three- .
valve plus
miniature con-

tact cooled

rectifier,

mains  T.R.F.

Receiver is §
now available.

New De Luxe

Cabinet, pol-

ished walnut finish, cream trim, attractive
horizontal dial (as illustrated). Quall:y Sin.
P.M. speaker Specially wound high gain super-
sensitive Denco coils, Medium and Long Wave-
bands. Excellent Continental reception!
Overall dimensions: [2in. x 6in. x 5in. A.C.
200/250 v. Simple construction with guaran-
teed results. Easy to follow practical and
theoretical diagrams supplied. All necessary
components down to the last nut and bolt,
are offered at a SPECIAL INCLUSIVE
PRICE OF £5/5/- plus 3/6 p. & p. Instruction
book available separately 1/6, post free. ALL
PARTS AVAILABLE SEPARATELY.

PURCHASE TAX !!!
Large selection of PRE-BUDGET {ransistor
radios, car radios, record players. Why not
pay us a visit!!!

‘e =~ .
(47) I
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ViSITOURFULLY EQUIPPED
HI-FI SHOWROOM AT TOTTENHAM COURT ROAD
FOR DEMONSTRATIONS OF THE LATEST HI-FIDELITY
EQUIPMENT BY ALL LEADING MANUFACTURERS

i.e., Leak, Quad, Armstrong, Dulci, Ferrograph, Reflectograph,
Tandberg, Vortexion, Tannoy, Linear, Wharfedale, Grundig, Good-
mans, W.B., Rogers, Garrard, Lenco, B.T.H., Pamphonic, Simon,
Brenell, Collaro, Telefunken, Fi-Cord, etc., etc. A full range of high
quality cabinets to suit all purposes is on show. Enquire about our
interesting part-exchangescheme for personal callers.H.P.Available.

RECORD PLAYERS

Full range at usual competitive
prices. Interesting H.P. facilities
E.M.l. MODEL 985 4-SPEED
SINGLE RECORD UNIT. Very
latest type. Heavy 8%in. dia. turn-
table, low flutter performance.
200/250 v. with tap at 80 v. for
operating amplifier valve filament
if required. Complete with match-
ing pick-up with mount and rest.
Brand new and fully guaranteed.
ONLY 89/6, plus 3/6 P. & P. Pick-
up available separately, complete
with mount and rest 25/-, plus |6
P. & P. )

4-SPEED BATTERY OPER-
ATED VERSION OF ABOVE
6 volt operation complete with
pick-up £5/9/6 plus P. & P. 3/6.

TRANSISTOR AMPLIFIER now
available for use with the above

battery player. Compact size,
500 milliwats output, printed
circuit construction, tone and

volume controls. Supplied com-
plete with 8in. x 2in. 20 ohms
matghing quality speaker. Price
only 89/6 plus 2/6 P. & P.

LATEST GARRARD MODEL
210. Four-speed manual or auto-
matic. 10in. and 12in. records of
same speed can be mixed in any
order, wired for stereo, attractive

white colour scheme. Price 103
gns., plus 3/6 P. & P.

LATEST B.S.R. UA20. Small
compact. 4 speed. For Stereof
Monaural use at £8/19/6. Plus
3/6 P. & P.

LATEST B.S.R. UAI4. 4-speed
Acttractive appearance. Wired for

Fully guaranteed. £7/19/6.
plus 3/6 P. & P,

B.S.R. UAi4. Stereo/Monaural.
Fully guaranteed. £8/19/6, plus 3/6.
P. & P.

ACOS HGP67. Replacement

cartridges. New. Few only at
18/6. Post paid. Complete with
Styli.

THE

This highly
efficient  unit
is simple to assemble, extremely
sensitive and may be installed in a
matter of minutes. Completely
SAFE employing a double wound
mains transformer. Attractively
finished in Red and Grey (wash-
able) ** Lionide "’ with cream
plastic escutcheon. Size only 74in.
x 3%in. x 63in. Supplied in
kit form complete with mike at
ONLY 72/6 plus 2/6 p. & p. or
assembled and tested 89/6 p.&p.
2/6. Suitable mike flex available at
3d. a yard. Instructio) book and
price list separately \[- post free
A.C. 200-250 v.

-
=3

TWO CHASSIS EARGAINS!

Not repeatable, limited quantity.

4 VALVE
AC/DC SUPERHET ‘.

(as illus.). Medium and long waves
Valve line up UCHA42, UAF42, UL4I,
UY4l. Dial size, 6% x 24in., Overall
chassis size %in. x 6}in. x 5%in. high.
Complete with 5in. quality speaker,
ready to fit, at only £5/17/6 plus
5/- p. & p. Aiso, as above, but
FOUR STATION PRE-SET SUPER-
HET chassis. Two controls only,
volume onjoff, and simple 4 station
rotary selection switch. Set to Light,
Home and Third programme, also
Light programme on long waves.
Frame aerial included, also S5in.
quality speaker mounted on chassis,
Overall measurement 9in. x 6éiin. x

5tin. high. Only £4/17/6 plus 5/-
p- & p.

FRUSTRATED EXPORT. Not
repeatable ! L, M. and SW.

SUPERHET RECEIVER. Manu-
factured by McCarthy for export.
At present for operation on 6 volts.
but conversion details supplied free.

Valve line-up: 6K8G, 6K7G, 6Q7C,
6F6G, 6X5G and 6 volt 4-pin non-

synchronous vibrator. 8in. P.M.
Speaker, 4 watts output. P.U. socket.

Ext. L.S. socket, etc Tone control.
Fitted in polished wood cabinet,
size 21§in. x 104in. x 104in. These
cabinets are slightly soiled owing to
storage, but each is guaranteed un-
used, in serviceable condition, tested
prior to despatch. Price £5/19/6 only
plus P. & P. 7/6, plus 28/6 for A.C.
Mains Conversion Components i
required. OUTSTANDING BUY!

A.M. RADIOGRAM CHASSIS.

Manufacturers’ surplus. Brand new
and fully guaranteed. Long, Medium
and Short Waves ECH8I, EF89,
EBC8I, EL84, EZBO, siow motion
tuning, tone control, ferrite rod
aerial. Provision for gram, extension
speaker, and tape play-back. Chassis
size |lin. deep by Bfin. wide.

Dial engraved on attractive brown
and gold front panel size 164in. x %in.
which forms escutcheon for easy
fixing. LIMITED QUANTITY ONLY
at £8/19/6 plus 5/— p. & p. H.P. avail-
able.

CLYNE RADIO ELECTRONIC ORGAN

OQur working model of this amazing organ for home construction may be
heard and seen at our Hi-Fi Showroom in Tottenham Court Road, W.I
For the benefit of constructors all components, keyboards, chokes, etc.,
are available ready made. Full constructional details are available in book
form at 15/- plus 1/6 p. and p. We shall be happy to forward a compiete
price list on receipt of a stamp Please address all organ enquiries for the
attention of Mr. L. Roche.

NEW!/! 1are recoroer consTrRucTORS

LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. Latest
type incorporating Record, Interlock, Lever, Button, 3 motors, 3 speeds,
1%, 32, 73 i.p.s., takes Zin. spools. Push-button controls. £12/19/6 plus 5/
P. & P. Usual H.P. facilities.

NEW! TAPE RECORDER AM- .

PLIFIER TYPE 831I-V. Sub-

assembled anyone can build! @ @

Printed Circuit, all components

mounted and dip soldered. Already Q !

tested Each lead cut to length. Y 2
All that is required to complete the ‘

tape recorderisfora lew components

to be mounted in the cabinet and the ik
free ends of the leads soldered to iy
termlna!s which are clearly markeq. L IV . . . . ,;,"'"
Everything supplied, all you need is - —
solder iron, ptiers and screwdriver. Valve line-up, EF86, ECC83, 2 x EL84,
EZ8I and EM84 magic eye. Monitoring facilities, output socket for teeding
to high quality amplifier, can be used as ** straight '’ amplifier for record
reproduction, EQUALISING ON TWO SPEEDS. QUTSTANDING
VALUE AT £11/11/- plus 2/6 p. & p. including all necessary instructions.
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE.
Suitable for above amplifier and Cotlaro Studio deck. Fitted with 9in. x Sin.
High Flux P.M. speaker for high quality reproduction. Inclusive price
£5/5/-. Plus 5/- P. & P.

The above 3 items purchased at one time, SUPPLIED CARRIAGE PAID
N.B. c'Any microphone listed hereunder is suitable for use with this
recorder.

CRYSTAL MICROPHONE. Sensitive Miniature
Lapel-type. Complete with clip and screened lead. Brand
new, 17/6. Plus éd. P, & P. (as illustrated)

MIC 45-1. Acos latest flat pistol-grip crystal microphone.
Attractive black and gold finish. OUR PRICE 29/6 plus
i/-P & P. ACOS MIC 39-1. Crystal stick microphone.
List price 6 gns. Our price 39/6 plus 1/6 P. & P. MIC 40.
General-purpose crystal microphone with desk stand.
Our price 22/6 only plus 1/6 P. & P. M.C.24. Imported,
crystal, attractive streamlined polished metal case, in-
corporates muting switch. List price 64/-~. OUR PRICE
32/6 only. I/- P. & P.

TELEPHONE PICK-UP COIL. Designed to feed into the micro-
phone input of either a tape recorder or any high gain amplifier. Easily
attached to telephone by rubber suction attachment. The coil is electro-
statically shielded to minimise hum pick-up. When positioned on tele-
phone this model is more than adequate for a fully modulated tape record-
ing. Brand new complete with 5ft. shielded cable. ONLY 14/-. P. & P. 1/6.

SUPER MAGNETIC RECORDING TAPE SPECIAL!!!
Famous American Ferrodynamics “‘BRAND FIVE'”
An enthusiast’s “ must.”” Brand new (NOT
SUB-STANDARD) High grade Acetate Base.
Sin. 600ft. 16f-, 5in. 900ft. 18/6, 5%in. 1,200ft. 23/6,
7in. 1,200fc. 25/-, 7in. 1,8001t. 35/-. Extra quality
Mylar Dupont, 3in. 300fc. 13/-. 5in. 1,200fc. 37/6,
7in. 1,800fc. 44/-, 7in. 2,400ft. 60/-, Each on
s plastic spool. All Post free. Trade enquiries invited
PLASTIC TAPE SPOOLS. Best quality. 3in. 1/6, 5in. 2/-, 5}in. 2/3,
7in. 2/6. PLASTIC SPOOL CONTAINERS for spool sizes 5in. 176, 53in.
2/-, 7in. 2{3. -Any single item plus é6d. P. & P. Orders over £I, post free.
LANGUAGE COURSES ON TAPE!
Complete Elementary Course in French, Italian, German or Span-
ish. Phrase book supplied. 5in. long play tape, 55 minutes at 3} i.p.s.
Price ONLY 29/6 per course. Post Free! Trade Supplied.

TRAMSISTORISED MINIATURE TAPE RECORDERS
The following Japanese recorders are
available for Callers only:—

“SANDY” @ £10.19.6. ““APOLEC" £12.19.6. “MINY ” @ 164gns.
and the tantastic professional model, fully automatic, two speed.

“DOKORDER” @ 499GNS.

Wt. under 3lbs. Size: T3 x3}4”x2{”. Compiete in ieather case with
shouider strap, Mains adaptor avaiiabie.

Demonstrations with pleasure !

THE

LYNE RADIO LTD.

18 Tottenham Court Road, London, W.I. SPECIALISTS
162 Hoiloway Road, London, N.7.

9 Camberweli Church St., S.E.5.

b
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BRAND NEW AM/FM (V.H.F.) CHASSIS
AT £14 (Carr. paid)

I

N \. il Y
\ » (%

s PN

e’

Tapped input 200-225 v. and 226-250 v. A.C. ONLY.
Chassis size 15x 6§ x 53in. high. New manufacture. Dial 14§ x4in. in gold and
black.

Pick-up Extension speaker, Ae., E,, and Dipole sockets. Five ¢’ piano '* push buttons
—OFF, LW., MW., FM. and Gram. Aligned and tested.

‘With all valves ani Q.P. Transformer, Tone control fitted.

Covers 1,000-1,900 M.; 200-500 M.; 88-99 Mc/s.

Valves EZ80 rect.,, ECHS1, EI'895, EABCS80, EL84, ECC 85. Bpeaker and Cabinet
to fit chassis, 47/6 (post 3/6).

10 x 6in, ELLIPTICAL SPEAKER 20/~ to purchasers of this chassis.
TERMS:—Chassis £5 down and 5 monthly payments of £2, or with Cabinet and
Speaker £5/10/- down and 6 monthly pavments of £2.

3-VALVE AMPLIFIER (INC. RECT.)
Capable of giving 4 watts, Mains and output
transformer. Valves ECC83, EL84, EZ80, 3 Con-
trols, volume, bass and treble. On/Off switch:
Fully guaranteed. Chasais size 63 x3x2}n.,;
with 7xdin. elliptlcal speaker or 6iin. round
{Goodmans); state which.

ONLY §7/= (3/- P. & PJ).

(;LLAR)O STUDIO TAPE TRANS-
CRIPTORS. 3 MOTORS, 3 SPEED.

Push Button Controls 5:)10/17' 6 (lOI-icarr.) inc. s_p(E_l

STEREO & MONO AMPLIFIERS
£8.15.0 @p &py

Brand pew. 200-250 A.C. Tone
and volume controls each channel.
EZ80, ECCs3 and 2-EL84,
giving 2x4W, 8ize 12x 3} x 8iin.
O.P. trans, for 2-3Q spcaker.
Separate on-oft switch to allow
balancing to remain set. Monaural
push-pull amplifier giving 8W
same price.

AUTOMATIC RECORD CHANGERS

all 4-speed; all with turnover cartridge crystal—all 5/- extra carr.
B.S.Bs.p%AB—£8/10I-; B.8.R. latest UA14—£7/10/-; Motor board 14} x 13Hn. 3/6

By

GRAMOPHONE AMPLIFIER

with bin, SFEAKER. Ob Fabric-
covere¢ Baffle 12} x6in. Maina
and Qutput Transformers. EZ40 T
and EL4l Valves. Tdne and N o L T e
Volume Controls, On/Off switch. - - — o
Plenty of Volume. Fully guaranteed. Two Knobs supplied. Ready to play. Use-
ful for Stereo. ONLY 57/-. Post 3/-.

COMPLETE V.H.F./A.M.
RADIO FOR £12.10.0

{carr. paid)

Brand new set, in superb walnut cabinet
{size 19 x 8} x 14iln, high). Covcring 80-100
Mc/s. 16-49 M. and 200-500 M. Mains trans.
200-250 v. with 2 tappings. Ferrite rod aerial
for A.M. Controls: volume onfoff, tone, tuning,
wi/change. Gram and ext. speaker position
provided. Valves 12AT7, 12AHB, 6BJ6,
EABC80, 6BW6 and metal rectifier. Fully
guaranteed. Today's Value, £20.

A quality Tape Recorder. Valves EZ80, ECC83, ECL82, DM70. Record Level In-
dicator, Acos Crystal Mike. 850ft. Emitape, Extra spool. 3jin./sec. B.S.R. Monar
deck (1) Vol. (2) On/Off Tone. (3) Ext. L.8. (4) Monitor. (5) Radio Input. (6) Mike
input. Fast forward and reverse controls. Cabinet size 14x 114 x7in. Today’s
Best Value at 17 Gns. (10/- P. & P.). Low Intercst Terms: £4 down and 5 monthly
payments of £3. Write for descriptive leaflet.

SELF-POWERED V.H.F. TUNER
CHASSIS (200-240V AC)

covering 88-95 Mc/s. Mullard permeability Tuner,
Dims. 104in. * 4lin. x 5in. high. ECC85, EF91,
EF91 and 2 Diodes. Metal Rectifier. Malns trans
Fully wired and tested. £7/14/- carr. paid
Room dipole 10/-. 300 ohm twin feeder §d. yd*

Delivery by return. C.0.D. 2/- extra. Terms: Cash with order or one-third down and
balance plus 12/6 (up to £7/10/-) in equal four monthly payments. Balance over
£7/10/- add 2/- in £1 and pay in not more than 6 monthly payments. See special
terms for A.M.-F.M. chassis. All new goods unless stated.. Send 6d. for 20-page
catalogue. SBATISFACTION GUARANTEED. Posted orders to FARNBOROUGH.

“SCALA”, CAMP ROAD,
GLADSTONE RADIO FARNBOROUGH, HANTS.
56 Stokes Croft, Bristol, 1  Tel.: 27809

247, New Road, Copnor, Portsmouth, Hants,
{Portsmouth and Bristol closed Wednesday) (Farnborough closed fat.)

RELAYS (LONDEX) co-ax., small 12/24 v., 7/6. CONDENSERS. Biock
paper 8 mfd. 1 kVw 10/~; 8/600 v. 6/6; 8/400 v. 5/~; 8/250 v. 4/-; 4/2 kVw
7/6; 4/1 kVw 4/6. INDICATORS, Type 101 with VCR530 and 2/EBY1,
2/EF91, 2/R10, new cond., 30/- (post 7/-). Type 1 with VCRX 263, 2/EF52,
5/6]6, 1/6V6, 1/EY61, 2/EBY1, 3/EF91, RF EHT Generator and 28 kc/s.
xtal, 45/~ (Rail 7/6). MORSE KEY with buzzer, on board, wired for 4} v.
battery, 8/6 (p.p. 2/-). TRANSFORMERS. For R1132 or R1392 2§/~
(post 4/-). Input 200/250 v. " C* core. Outputs: 510-0-5610 v. 275 mA.,
375-0-376 v. 83 mA., 5 v. 3 A, 6.3 v. 7 times (17 A.), 45/-. VIBRATOR
TRANS. Input 11-0-11 v., output 266-0-265 v. 65 mA., 7/6 (post 1/9).
MONITOR 56, triggered oscilloscope, comprising Indicator 248 and Power
Unit 675, 230 v. A.C. input, with cables and circuit. Cathode probe
unit extra, 17/6. £8/10/- (Rail 15/-). HEADPHONES CLR, 7/6. CR100
Noise Limiter assemblies with valve, 3/6. NEW M.C. METER, 3iin.
round flush, 50uA, 70/-, 200uA centre zero, 50/-; 1 mA., centre zero,
45/-; 1 mA., 55/-; 100 mA., 8/6; 2in. 300 mA., each 8/6; 150 v. A.C.
M., Gin,, in case, 40/-. VIBRATORS, Mallory G634C 12 v. 4-pin, 7/6;
6 v. 5-pin reversible, 7/6. DRIVES: Slow-motion Admiralty 200 : 1 ratio,
sealed 0-100 5/6. R1156 8$.M. “N " type, new, 10/6. VIBRAPAKS
6 v. D.C. to 250 v. 60 mA., smoothed cased 22/6; 12 v. input, 25/- (p.p.
4/-). DYNAMOTORS (post 4/-). 12 v. to 250 v. 60 mA., 11/6. 6 v, to 250 v.
60 mA., 11/6. CHOKES. L.F. 10 H., 200 mA., 8/6; 100 H., 60 mA., 8/6;
9 H., 100 mA., §/6; Potted 10 H,, 100 mA., 7/6; “ C” 10 H., 250 mA.,
12/6; 5 H., 400 mA., 10/6; 30 H., 50 mA., 7/6. R.F.27, fair cond., 16/6
(p.p. 4/-). SWITCHES: Wafer, 2 pole, 4 way, 4 bank, 1IP6W6B, 4P2W2B,
1P7W3B, 1P11W2B, 4P2W5B, 3/6 each. Ceramic 2P4W1B, 1P5W3B,
1P11W, 3P3W2B, 3/6." Stud, 1P24W2B, 1P8W2B, 3/6; 1P19W2B, 5/6;
1P40W3B in brass case, 12/6. VALVES: QOV06/40 (5804), 35/-; QQV04/20
(815), 30/-; VLS631 10/-; BENDIX MN26C M/L bands 70/- (carr. 10/-).
Rx78 2.4-13 mc/s., less 100 kefs. xtal 22/6 (p.p. 4/-). Box with 6 G.P.O,
keyswitches and 12 lampholders, 16/= (p.p. 3/6). Octal plugs, 1/6. B7G
plugs 1/-. BOX, metal, with 6.3 v., 8 a., CT transformer, 4 fuses and 2 DP
toggles, 9/6 (post 4/-).  BOX, control, 4 X 7 x 3in., contains 24 min. pots.,
and 9 switches, 7/6. Blocks, “ Grelco ” 10 way, 1/3, BOX, metal, 68}in,
cube, with toggle sw. and 2 insulated terminals, 4/6 (p.p. 3/-). Calibrators
Time Base: input 115/250 v. A.C. Outputs: D.C. 330 v. 120 mA. and A.C.
6.3 v. x 2; 15 valves, 35/- (Rail 7/6). POWER UNIT, A.C. input 110/240 v.
Output D.C. 8/7v., 8/8 A., smoothed, metered, 80/- (rail 6/-). GONDENSERS:
Met. Tub. 0.1 mfd., 0.01, 0.001 & 0.05, 500 v., 4/- dozen.

LIST AND ENQUIRIES S.A.E., please. Terms: C.W.O. Postage extra.
Immediate despatch.

Callers and post: W. A. BENSON (W.W.), 136 Rathbone Road, Liverpool,
16. SEF 6853,

Callers: SUPERADIO (Whitechapel), Ltd., 116 Whitechapel, Liverpool, 1.
ROY 1130.

EXPORT ONLY

PROMPT deliveries Mobile V.H.F. Radio Telephones, Frequency ranges on five bands
(1) 36-44 Mc/s, (2) 65-78 Mc/s, (3) 78-100 Mc/s, (4) 118-132 Mc/s, (5) 156-174 Mc/s. R.F.
output 10 watts. A M. Bingle Cbannel, crystal controlled. To operate from 6 v., 12 v or
Mains supply sources. Reconditloned with same as new guarantee. Prices from £55 per
complete station FOB U.K. Port, as illustrated.

GENERALLY AVAILABLE
H.F. Radio Transmitters 1} to 20 Mc/s, 300-watts phone output also remote control and

C.W.
Collins 18Q (TCS Beries) Radio Teleph

15-12 Mc/s 4-ch 25 watts.

‘Wireless Sets, Nos. 19, 22, 31, 38, 62 and 68, and spares.

Aerial masts. Telescopic Steel 20ft. and 34ft.

Field Telephones, D. Mk. V, “ F,” " JI,” “ H,” “ L,” and EE8, 8witchboards 10-Line to
100-Line—portable,

Carrier Telephony Systems. 1 + 1 and 1 + 4 Carrier Terminals ard Repeaters.

V.F. Telegraphy Systems. Speecb + Duplex, 3 and 6 channel Duplex Radio Teletype
Terminals AN/FGC-1C.

Rectifiers. Charging Sets 6/12 volt 18 amp. new, £12. Mains supply—115 volts and for
230 volts mains.

D.C. Supply 24-volt 50 amp., new, £35. 200/240 V. mains. D.C. Bupply 80-130 volts 0.7.
amp., new, £5. 200/240 V. mains.

Airoraft Radio . Distance M ing Equi
Radlo Telephones.

R. GILFILLAN & CO. LTD.
NATIONAL PROVINCIAL BANK CHAMBERS
29 SOUTH STREET, WORTHING, SUSSEX
Tel.: Worthing 8719 & 3018

and also 10-Channel V.H.F.
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Bulk Buying means DEUVERY EX-STOCK LOWEST PRICES

0 AMP.

&

HEAVY DUTY 2

ex Warehouse

(Circuit diagrams and instructions
loaned for 10/ deposit)

TRANSFORMERS

Output: (1.3 kVA))

LT. SUPPLY | VARIABLE

Brand Completely Variable
U N IT “ New 0 to 260 volts 5 amps.
by S.T.C. Input: 230 volts,
50/60~
Normal cost over £100 A SHROUDED
) : FULLY
Essential equipment for VARIABLE
Electronic Engineering, TRANSFORMER
Research  Laboratories, FOR BENCH OR
Schools. Ideal for PANEL
battery charging, etc. MOUNTING.
Guaranteed for 20 amps. Size: approx. 6in.

Output: D.C. Variable cubg.
up to 20 amps. and 24 v. Weight approx.
gr trickle charge 125/ IBFIPIiICE
50/700 ampere hours. :
Input: A.C. 100/260 v. RIDICULOUS
45/65 cycles. ONLY
Size: 16 x 24 x 32in. 5 amps.
el £9-0-0
r In attractive Grey o L 1
Cabinet. 10 amps.
£18-5-0
£22-10-0
Quantities up to 100 20 amps.

delivered by return of
post.

~ £32-10-0

Supplied New
Boxed.

SUPPLIED
COMPLETE
WITH CRYSTALS
Accessories can be
supplied to order at
extra cost.

LATEST miniature

WALKIE TALKIE

o £10 -

‘TELEPHONE
HAND N°11

“ 88 »” sets just released by Ministry of TS

Supply. Produced to exacting specifications IN POUCH

by leading manufacturers E. K. Cole & Co., this

Transmitter/receiver weighs only 5ilb. (approx.)

and measures 31in. x 5%in. x 9%in. Itis a4 frequency

channel set, crystal controlled, 38-40/40-42 Mc/s.,

and operates from a Standard Dry Battery—HT/LT. 90 v./1.3 v.

(i.e. Ever Ready/Berec B1538). 14 of the current series of B7G
valves are employed: |-3A4, 6-1L4, 4-1T4, [-IS5, 2-1A3.

h. Each set is in first-class condition.

Special quotations for quantities up to 3,000 sets,

»

AERIAL
MASTS

IMPROVED TYPE 50 Mk.lI

A COMPLETE EX-GOVT.

PUBLIC ADDRESS

FOR OFFICES,
FACTORIES,
WAREHOUSES & CARS

World Famous

TELEPHONES

case 12} Gns. Carr. 17/6. Or 2 sets for £25.
Carr. extra. British Manufacture only.
ARMY TYPE 32FT. MASTS similar to
above but 10 lin. screw-sections, suitable for
permanent lightweight installation. Kit in,
canvas bag. £5/15/-. Carr. 7/6.

(m.0.) cOoOMPAN

ilrongate

36ft. HIGH g,
Kits comprise—six 2iin. dia. carr. i vy, “l
Tubular Steel Sections of 6ft, £7 10 0 v 9 P W, 0‘
length, top-section and base - - per pair /' -~
Pickels, Guys and Fittings. ' VE
YOU can purchass this | The best portable telephone ever ¥ fb
I;grmnlly‘ cet:icxnsrf'e mMﬁ:’{ made. Olriginal cost £40! Range 1 7
r a fra - | upto 5 miles. Ideal for FACTORIES ' £ oo )
B il or return- | BUILDING SITES, ~ FARMS, / AN i "4 4
The T is partion- | OFFICES. 2 perfect sets cased with 7 N f
larly  suitable to take batteries, [00ft. cable, inclusive. / 2
serlals for  Tx. Rx. tNot to be confused with cheaper ’ Ml ied !
M. an ¥ y ype del s
COMMEEOIAL) 212 | D3 STRANDED TELEPHONE CABLE. ‘ by TRUVOX, /
Gﬁ.d"dion/” @m be;up- New Mile Drum 85/-. Carr. 17/6. ‘ etc. Com- ’ﬂ
plied at 17/6 per section, S g i
Limited Quantit: lete  with 4
£9.10.0 only & s Y | Rmplifier /
:.I7.S.A. Tyoe 45it. TELEGOM. AERIAL MAST. 36ft. p' o1 Hlenik ’
sections, 6fc. 8in. x 2iin.,, guys etc.). v
This entirely complete set — in carrying TELESCOPE MASTS speakers, £

Finest quality brass. Non-rusting. Base microphone,

diameter 24in. Complete with hand-winding Leads ete.
winch for easy, rapid extension; and cable- 6 ' 12

wire bracing stays, One of the best masts or v
ever produced. D.C. (car

h
£35 ?acrr. £1/10

Winds down to 9ft. battery ideal)

Dept. (WwW22), IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2

PADDINGTON 2231123

- v
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SUPPLIERS OF
ELECTRONIC EQUIPMENT

9 & 10 CHAPEL ST.,

LONDON,
N.W.I

PLEASE NOTE NEW ADDRESS
Qur new premises situated 50 yards from
Edgware Road Met. line station, has five large
windows crammed with electronic and labora-
tory equipment, and a spacious walk-round
dept., we invite you to call and browse at your
leisure. Monthly account orders accepted from
all electronic industries, research laboratories,

OCTOBER, 1961

eECaTN),

it

15/~, P.P. 3/6. Micromold, 8 mfd.
wkg., 12/6, P.P. 3j—.

1,500 volts
Western, |16 mfd. 400 volts
wkg., 8/6, P.P. 2/-. Pyranol, 45 mfd. 200 volts
wkg., I15/—, P.P. 3/6. Aerovox, 16 mfd. 660 volts
wkg. A.C., 17/6, P.P. 4/—. All Capacitors Supplied
New and Guaranteed.

BRITISH CAPACITORS.

TCC, 0.25 mfd.
5,000 volts wkg. at 60 deg. C., 10/6, P.P. 2/6.

e re ?l:gg;s; schools, etc.  Over-seas inquiries Dubililer, | mfd. 5,000 volts wkg., Tropical, 17/,

No. 1. Pri. 240v. Sec. Tapped 4, 6, {lv. 200 . P.P. 3/6. T.C.C., 4 mfd., 1,500 volts wkg. at
b —. Carr. . 7t deg. C., 10/6, P.P. 2/-. B.l. 0. mfd., 5,000

Nors pri/230v. See Tapped 11, 115,12, 125 | SPECIAL PURCHASE!! | oitsSiue. Tropicai, 1676, PP, 3. Dubilier.
E IOOloamps. Tropically rated. £9/10/—. NIFE ALKALINE BATTERIES %SP ?/?"1"((:)'(():006?};5 r«ggé.vzlrt:p:;:;. }:5/6-5
A Bt 240y, Soc. FOVNED aups., SOIEE ERdCL TR T RE LR deg. C., 10/6, P.P. 2/-. T3I, 4 mfd., 250 volts
Carr. 7/6. ' SUITABLE FOR ENGINE STARTING | wkg. at 160 deg. F., 2/6, P.P. 1/6. Dubilier,

No. 4. Pri. 240v. Sec. 20v. 20 amps., £4/17/6.
Carr. 7/6.

No. 5. Pri. 220-240v. Sec. Tapped |7, 18, 20v.
15 amps., £3/19/6. Carr. 5/-.

Five 1.2 v. cells crated and connected to give
6 v. Brand new and fully guaranteed. Size of
crate 154 x 12 x 64in., £7/10/-. Carr. 15/~
AMERICAN HEAVY DUTY AUTO

8 mfd., 250 volts wkg. at 70 deg. C., 4/—, P.P. i/6.
Dubilier, 15 mfd., 250 volts wkg. A.C., 12/6,
P.P. 2/-.

ADMIRALTY HEAVY DUTY A.C. 230 v.

o. 6. Pri. 220-240v. Sec. 24v. 20 amps,, | TRANSFORMERS. ' C” core winding. f CONTACTORS. Double-pole 40 amp. con-

£4/19/6. Carr. 7/6. Completely enclosed in  metal container, | tacts. New in maker’s cartons, 59/6. Carr. 4/-.
No. 7. Pri. 220-240v. Sec. Tapped 6, I2v. 74 kVA. 115-230 v., £17/10/—. Ex warehouse. VENNER [4-DAY CLOCKWORK TIME

20 amps., 72/6.8Carr. 5/~ We have London’s largest selection of auto | SWITCHES. 5-AMP. SWITCH CON-
No. 8. Pri. 220-240v. Sec. Tapped 12, I8v. | ¢ransformers. |10-240 v. available from stock.

10 amps., 52/6. Carr. 5/-.
No. 9. Pri. 220-240v. Sec. Tapped 30, 32, 34,
36v. 5 amps., 57/6. Carr. 4/-.
No. 10. Pri. 220-240v. Sec. Tapped 10, |7, I8v.

Let us know your requirements.

AM. LT SMOOTHING CHOKES.
sistance § ohm.

Re-
Ideal for smoothing 12-24 v.

TACTS. One make one break every 24 hours.
Complete with. two-pin Mounting bracket
and key, 32/6. P.P. 2/-.

CROMPTON PARKINSON 4jin. A.C. Ml

10 amps., 57/6. Carr. 4/-. D.C. 5 amps. Tropically rated, 17/6. Carr. 4/~.§ AMMETERS. 0-30 amps. flush mounting,
No. 1. kPri. 220-240v. Sec. Tapped 48, 56, 60v. | AMERICAN HIGH VOLTAGE CAPACI- { 27/6. P.P. 3/é. 250-0-250 MICROAM-
| amp., 27/6. P.P. 3/-. TORS. 2 mfd. 16,000 volts wkg., £8/10/—. | METERS design 2}in. square, flush. By Ernest
No. 12, Pri. 220-240v. Sec. Tapped 12, 20, 24v. | Carr. 7/6. | mfd. 20,000 volts wkg., £7/10/—. | Turner. Brand new and guaranteed. 42/6.
2 amps., 22/6. P.P. 3/-. Carr. 7/6. Aerovox, 10 mfd. 1,500 voles wkg., § P.P. 2/6.

Locate Hard to Get Tubes at Big Savings!

DIRECTORY and BUYERS' GUIDE
for

GET YOUR COPY ABSOLUTEL

This brand new * Directory '* covers almost every tube made

American Electron Tubes

127

ENGLISH

Y FREE! ELECTRIC

THIS YERR’'S BARGAIN IN
CATHODE-RAY TUBES

12"

ENGLISH
ELECTRIC

396

(plus 5/- carriage)

Brand-new tubes directly equivalent to:
Mullard MW31/(74 (or 31/16) Brimar C{2FM Cossor 121K
Emitron 12AXP4 (or 12XP4A) Ferranti T12

These are not sub-standard or re-gunned but Brand-new tubes in
original cartons made for a well-known manufacturer, and now surplus
to requirements.

Everyone guaranteed tested and perfect on dispatch.
CASH WITH ORDER, please, to:
MERCHANT FINANCE (LONDON) LTD.
Berkeley Square House, Berkeley Square, London, W.1I.
Mail Order only. We regret that ws cannot cater to callers.

by American manufacturers. Top name brands as well as
specialized brands are included. Receiving, Television, and
Special purpose tubes are listed by type numbers and low,
low prices.
Send for your copy now, it's FREE and will
Save You Money on Tubes.

METROPOLITAN  OVERSEAS SUPPLY CORPORATION

1133 Broadway, New York 10, N.Y., U.S.A.
Cable address: LECIMEX New York.

100 v Line or
1. 4. 16 @ Outputs

AMPERZIAL

BRITAIN'S MOST VERSATILE TOP QUALITY AMPLIFIER

Public Address Engineers’ answer to
QUALITY AND RELIABILITY

40 Watts 8 Valve

3 entirely separate inputs (individua! EF86’s) for two
microphones and gram, tape or tuner

o5 WT, VERSION All inputs fully mixing, tone control on gram.
GNS.

E. K. EI-%EGTRGNIGS. Brotherton, Knottingley, Yorks.
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TELEPHONE SET TYPE * A.” Ringing and speaking both
ways on a four-core cable. Carries the voice loudly and clearly
over any distance. Two handsets are supplied as illus. and the
set is comp. with Pushes, Buzzers, Battery, Plugs and Sockets.
Suitable 4-core PVC cable 10d. per yd. Price 75/- set, post 3/6.

TELEPHONE SET TYPE ““ K.” The most compact telephone
set available as the 4}in. flat battery and buzzer is built-in to the
hand instrument. Ringing and speaking both ways on twin
wire. Instrument is complete with 5ft. flex. Easily hangs on

5,.(;.3 the wall. Set of two instruments, £5/10/-, post 3/6. Two core
flex. 3d. yard.

RACKS—POST OFFICE STANDARD.
drilled for 19in. panels, heavy angle base.

K

6ft. high with U-channel side®

BULKHEAD FITTING. 9in. diam.; flat tripod
type, suitable for lamps up to 100 watt, complete
with pushbar switch lampholder. Ideal for farm
buildings, garages, greenhouses, etc. Brand new,
17/6, post 2/6.

T.C.C. CONDENSERS. Paper block type, 6 mfd.
400 v. A.C. wkg., 12/6, post 2/6. 1 mid., 10 kv.
65/- each. All types of condensers avaitable.

RESISTORS EX STOCK IN QUANTITY. WIRE WOUND, HIGH
STABILITY CARBON, ETC. BEST MAKES AT LOWEST PRICES
ALSO POTENTIOMETERS AVAILABLE

\AMAZ‘NG OFFER.[‘[ WONDERFUL VALUE
S POWERF L6|2VDC ONLY 15/6. Post 1/-.
. -’/“@‘\\r-'a_ M'NMTURE Weighs only two ounces,
@ ST 7.000 rpm  Reversing

switch. Free length of

polythene drive.

1 H.P. CAPACITOR MOTORS

230/240 volts, 50 cycles, 1,420 r.p.m. lin.
shaft on Standard foot mounting or with §in.
shaft, resilient mounting. Either type,
£5/10/ -, carriage 10/-.

VACUUM PUMP AND COMPRESSOR.
Edwards type IV, {in. shaft, complete with
flywhee!, couplings, oil and filter union,
£6/10/-, post 3/6.

CERAMIC WAFER SWITCHES. Full list available.

1 Bank 1 pole 3-way ... 4/6 each 2 Bank 2 pole 4-way ... 10/6 each
1 Bank 1 pole 5-way ... 5/6 each 3 Bank 1 pole 11-way ... 18/~ each
1 Bank 2 pole 2-way 5/6 each 3 Bank 6 pole 2-way ... 7/6 each
283ank 1 pole 11-way 12/6 each 3 Bank 4 pole 3-way ... 7/6 each
2 Bank 1 pole 12-way ... 7/6 each 4 Bank 2 pole 4-way ... 18/6 each
Others, incl. Paxolin types, 1 Bank 3/6, 2 Bank 8/-, 3 Bank 6/6, post 1/-.
MAGNETIC
COUNTERS

Counting to 9999.

2-6 v. D.C,, 15/~ each, post 1/6.
75-120 v. D.C., 15/~ each, post 1/6.
HIGH SPEED TYPE No. 100c.,
100-120 v. D.C., 35/-, post 1/6.

LOUDSPEAKER BARGAINS. AXIOM 150 dual cone 12in., 16 watts 15 ohms.
Fully dustproof, £7/19/6, carr. 7/6. ELAC 5in. round, 3 ohms, 11/6, post 1/6.
PYE 10in. Portable. 3 ohms. Built into wooden carrying case and complete
with 45ft. waterproof flex and jack plug, 59/~, carr. 7/6.

FANS INDUSTRIAL TYPE. 230/240 volt A.C. Capacitor Motor, 16in.
blades, adjustable louvres, filter. Ideal for paint shop, £20, carr. 25/-.

AIR BLOWER powered by a 230 v. A.C. motor, 15in. fan. Volume of
free air at max. r.p.m. is 1,250 cu. ft. per min. At maximum efficlency
900 cu. ft. per min. Brand new, £25, carriage 30/-.

ATTENTION ALL MANUFACTURERS.
ONE HOLE FIXING SWITCHES. Single-
pole double-throw 3 amp., 250 volts A.C.
1/6 each. 12/~ doz., £37/10/- per 1,000.
Ask for quotation for 5,000 or upwards.
100,000 available from stock now!

Wilkinsons B

RELAYS P.0. TYPE 3000

» Built to your own specification
=l iS==Ra Keen Prices
e Quick Delivery
Contacts up to 8-Changeover

- = 1‘
MINIATURE RELAYS

S.T.C. and G.E.C. Sealed
Siemens High Speed Sealed 700Q 2C.0. 4184GD 19/6
2.204220Q H96A  15/6 250002 1 m HD 4186EE 22/6
500 Q+ 500 Q) H9eD  22/6 180Q 2m 2b M1087 19/6
1700 241700 Q H96E 25/- 6700Q 4 C.O. M1092 21/6
Siemens High Speed Open 670Q 2m 2b M1096 21/6
100Q+ 100 Q H85N  15/- 2500Q 1C.0. Mi022 22/6
1000 Q41000 Q H95A 17/6 50000 2C.O. M1052 25/~

Comprehensive range available from stock.

KEY SWITCHES
types

Various P.O. ex stock.

METERS GUARANTEED

2%IN. MOVING COIL FLUSH ROUND. 0/1 Amp;
0/3 Amp; 0/5 Amp; Of10 Amp; 0/20 Volts; 0/30
Volts; 0/40 Volts. 36/~ each.

2IN. MOVING COIL FLUSH ROUND. 0/1 Milliamp;

0/5 Milliamp; 0/10 Milliamp; 0/20 Volts; 0/30 Volts;

0/40 Volts 27/6 each. Postage 1/6 on each meter.
SEND FOR COMPLETE LIST OF METERS.

WEE MEGGER. 500 volt. In leather carrying case, £17/10/-, post 3/-.
FREQUENCY METERS. 45-55 cycles per second, 230 voits, 6in. dia. Flush
Round. Brand new in maker’s box, £10/10/-, post 3/6.

PORTABLE VOLTMETER. 0-160 volts A.C./D.C., accuracy within 2%,
8in. mirror scale, knife pointer, in polished case. A precision moving iron
instrument at a very low price, £4/19/6, post 3/6.

PORTABLE AMMETER. 0-3 amp. A.C./D.C. 3in. scale in case 35/-, post 2/6.
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf.
to 50 mfd. and resistances from 5 ohms to 50 megohms. Valve voltmeter
range 0.1 to 15 volts and condensers leakage test, £9/19/6, post 3/-.
AMMETER. 0-3 amps. D.C. by Turner, MC/FR, 6in. 90/-, post 2/6.
MICROAMMETER. 250 F.S.D. 34in. F.R. Sangamo Mod. S37.
for valve voltmeter. Circuit available free, 85/, post 1/6.

ROTARY CONVERTER. Input 24 v. D.C. Output 220 v. A.C. 250 watts.
Pedestal type with D, P. Ironclad switch. BRAND NEW, £17/10/-, carr. 16/-.
BATTERIES. Portable Lead Acid type, 6 volts 126 ampere hours. In
metal case 16in.X8in.X11lin. Uncharged £6/10/- each, carriage 15{-.
24 volts 85 amperes, £14 each, carriage 15/-.

NIFE BATTERIES. Nickel Cadmium, 6 volts, 76 amps. Crated and con-
nected Brand new £7/10/-,carr 15/- Special inter-crate connector supplied
free with two batteries

WESTALITE BATTERY CHARGERS. Made by Westinghouse (type
BC14-6/40). Input 200/260 v. A.C. will charge 6-volt or 12-volt batteries
at 0/40 amps Coarse control switch with eight positions and fine
control switch with four positions including * off.” Built-in 0/50
ammeter. Fused A.C. and D.C., grey enamel finish, dimensions 24in. x
14in. X 13in. £45 each. Carriage 20/-.

15 AMP. BATTERY CHARGER (Westinghouse Type B.C.3) will charge
three lead acid cells at 15 amps. Input 200/250 volts, 50 cycles A.C. Charging
current is regulated by four-position switch and variable resistance for fine
control. Fitted with 0/20 ammeter, rotary onjoff switch and rewirable
fuses This first-class instrument at the bargain price of £15, carriage 15/~
RECTIFIER UNIT RA-63-B Input 105/125 Volts A.C. Output 12 volts
6 amp. D.C. In neat crackle finish case with circuit breaker, reverse current
relay, with 3-way switch, “ Trickle charge,” * Off,” e

‘“ High Charge.” This Brand New American unit is
offered at only £5/10/0 Carriage 5/-. Can be used
from 230 volt mains if an auto-transformer is fitted.

TERMINAL BLOCKS. 2-way 4/- doz., or box of 50

for 15/~, 3-way 6/~ doz., 50 for 22/6, post 1/6.

HEADPHONES. High resistance 4000 Q with cords, 17/6, post 1/6.
HEAVY DUTY SWITCHES suitable for switchboards. Carries over 100 amps.
Consists of 25.P.C.O. coupled, 50/- pr., post 3/-, or separately at 25/-, post 3/-.
SATCHWELL THERMOSTATS adjustable between 70°-190° Fahrenheit
0-440 v. A.C., 20 amps., 11in. stem. Fitted cover, 25/-, post 2/6.

ROOM THERMOSTAT. Adjustable between 45° and 75° Fahr., 250 v.
10 amp. A.C. ldeal for greenhouses, etc., 35/~, post 2/~.

CATHODE-RAY TUBES. VCR 139A, 2}in. diam., 30/~, post 3/-.
BARTLETT ELECTRIC DRYING OVENS. Internal dimensions 20in. X
20in. X 20in. 230 volt A.C. with adjustable thermostat giving automatic
temperature control. Temperatures up to 160° Cent. shown on built-in
gauge. Rotary on/off switch with pilot lamp. Brand new, £40, Carriage 20/-.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY

Scaled

Phone: CRO 0839 Grams : WILCO CROYDON
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\\6 plus 1"

UNBEATABLE

YALUE!
MANUFACTURERS'
OFFER.

... Using 3

in Portable Transistor Radlo Kits. This

dial and slow-motion tuning, etc.
of Parts inciuding
KIT o i 5 5 gns. I

8ET of 6 Transistors and 1 Diode, 45/-.

Comprehensive range in stock.

COAX 80 ohm CABLE

High grade low loss Cellular Air Spaced
Polythene—4in. diam. Btranded Cond.

Now only 6d. a yard.
BARGAIN PRICES—SPECIAL LENGTHS

20 yds. 9/-. P. & P. 1/6. | Coax, Plugs /-
40 yds. 17/8. P. & P. 2{-.| Bockets, 1/,
60 yds. 25/-. P. & P. 8/-.| Couplers, L

VOLUME CONTROLS—5E—2 Meg-
ohms. 3in. SPINDLES. MORGANITE
MIDGET TYPE. 1}in. diam. Guar.
1 year. LOG or LIN ratios less Bw.,
3/-. D.P. 8w., 4/6, Twin Stereo less
w., 6/6. D.P. 8w, 8-

CONDENSERS—Silver Mica.  All values,
2 pl. to 1,000 pl., 6d. each. Ditto, ceramics
9d. Tub, 450 v, T.C.C., etc., .001 mid. 01
and ,1/350 v., 9d. .02-.1/500 v., 1/-. .25
Hunts 1/8. .5 T.C.C. 1/9 etc., ete.

CLOSE TOL. S/MICAS. 10% 5 pf--500 pf.,
8d. 600-5000 pf., 1/~. 1% 2 pf.-100 pf., 9d.
100 pf.-500 pf., 11d. 575 pi.-5000 pf., 1/6.
RESISTORS—~FULL RANGE 10 ohms—10
megohms 20% ¢ &k w., 3d §w., 5d. (Midget
type modern rating), 1 w., 6d., 2 w. 9d
m-s’ma 10% 3 w1/6 . :3 w., 4. 5%

$w., 94 1% § w,

W/w RESISTORS. 25 ohms to 10K 5W.,
1/3, 10 w., 1/6, 16

PRE-SET T/V Bors. WIW 25 obms-0 K.,
8/-. 50 K-2 Meg. (Carbon) 3/-,

type Surface Barrier
Transistors
CURRENT PRODUCTION
A fortunate bulk purchase emables us
to offer one of the season’s most outstanding bargains

modern, sensitive quality clreuit Receiver Unit

with all the latest features. B8ix BVA transistors

and 1 diode. printed circuit, med. apnd long waves.

Ferrite aerial, car radlo f uput, 500 mW. push -pull output into 3 ohm speaker, calibrated
8ize approx. 8 x2}in.

Electrolytics All Types New Stock
TUBULAR
25/25v.50/12 v. 1/9 | 8+8/:
50/50 v, 100/25v.2/~
8/450 v. 4 350 v.2/3 50+50/350 v,  @/6
16+18/450 v. 5/6 60+250/275 v. 12/6

Transistor Midget Types—all values 1 mid, to
100 mfd. 1/9 ea, 8v/12v,

TRANSISTOR RADIO KIT |

latese

kit is a

BARGAIN OFFER!
areeqEl g ffz:,s;zfl

3 ohn: 8peaker 7in. X 33in. —ONLY 15/6, carr. 1/6. 8end 3d. stamp for full  Carr. 2/6
details. Circuit and Instructions 1/6. Cabinets now available 25/- extra.
NEW ALL
BARGAINS ,, GARRARD soxep VALVES gpppanniis
BRARE UALE] 1T¢ 6/- | ECL8210/6 | PCFB0 gy
SINGLE PLAYERS: 1R5, 1857/6 ECL80 10/6 | PCL83 12/
Mode! 48P £ell7/6 Carr. 3/6. 354 sv47/6 F80 8/- | PCL84 12/
Al DMl 217D F CRnllo, 5 gl | EFSe 19/6 | PL&L 15/
Model 4HF. £17/19/6 Carr. 4/8, DF96 9/- | EL84 8/6 | PL82 9
AUTOCHANGERS: DK% 9/- | EY51 9/8 | PL83 10/
Model RC 210 with plug-in GC8 head, DL9 9/- | EY86 10/- | PY32 12/
10 ens, Carr. 4/6. Model A Transcrip- ECC81 §/- | EZ8l PY8L 9/
tion Auto Changer—just released. ECC82 8/- | GZ32 12/8 | PY82 7/
£18/19/8. Carr. 5/-. ECC83 8/- | PCC84 9/ ' U256 12/

JASON FM TUNER UNITS
Deslgner-approved kits avallable.
FMT1, 5 gns. 4 valves, 20/-.
FMT2, £7. 6 valves, 37/8.

JTV Mercury, 10 gns. 3 valves 25/-.
JTV2, £13/19/6. 4 valves, 32/8.
NEW JASON F.M. HANDBOOK, 2/8.
48 hr. Alignment Service, 7/6 plus 2/8
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SERVO & ELECTRONIC SALES LTD.

TRANSMITTER RECEIVERS 1986 TX RX Xstl Controlled, 124-156 Me/s., tlp top
cond., with ms'.tucuons, £8/15/- (12/6). SUNVlO HOT WIRE VAC SWITCH RELAY
. F 30/- (3[ ). F203 8 230 v., load 7 kw.,
i 3 mA. herm. sld., 55/
(3/6). ELECTROSTATIC VOLTMETERS. 0-5 kV. BSI mounted in ocak carrymg
case, Everett Edgoumbe, brand new, £7/10/- (3/6). MAGNETIC CLUTCH, 20 v.
0.575 a. torque rating 5ft. Ib., 85/- (5/-). E.E. SEALED REFRIGERATOR UNITS,
110 v. 50 cps. with cooling col]s, ice box and thermostat, charged, brand new, £20.
(carr. extra). DRAYTON R.Q. MOTORS. 87 r.p.m. 230 v. A.C. 75/~ (4[-) HIGH
FREQUENCY ALTERNATOR SETS. O/P 200 v. 1,100 c.p.s.,, 1 ph., 1§ kVA, I/P.
415 v. 50 ¢.p.s. 3 ph. Complets with control panel fitted with voltmetgr. ammeter
and frequency meter, motor switch gear and stabiliser. Manufactured by E. D. C.
and brand new stock. Other alternators available for 400 and 2,000 c.p.s. HRO
POWER UNITS, 12 v. D.C. I/P., 35/~ Brand new and boxed (3/6). ENGLISH
ELECTRIC CAP, START MOTORS. 230 v. A.C. { h.p. 1,425 r.p.m., £5/19/6 (7/6).
ADVANCE SIGNAL GENERATORS. Type 49 230 v. A.C. I/P 20 to 110 Mefs. 1uV
to 10 mV (with 100uzA carrier meter) in 5 ranges with int. mod., exc. cond., £10
(10/-). SPRAGUE MOTOR SUPPRESSION CONDENSERS. 0.004 mid., 1,000 v.
A.C. insulated case, 1/3 ea., 12/- doz., 70/- 100, £25 1,000 (1/-, 2/6 and cp. resp.).
INDICATOR UNIT APW 9922A. 1-VCRO7, 3-VRY1, 2-VR44, 1-CV1285, 1-VT61,
mumetal shisld, focus and brill. controls, 8 pots, ideal for "scope conversion or CRT
display unit, new with cct. 37/8 (5/-). ARCO ELECTRIC PANEL LAMPS. Type
L 90, red, amber or green, 3/6 (6d.). GERMANIUM DIODES, new, guaranteed not
rejects, GEX 34, 2/-; GEX 35 2/6; GEX 55/1, §/~; GIBM 10/-. SILICON DIODES.
Z810A 12/6; ZR20 15/6 (64.). CARPENTER POLARISED RELAYS, Type 5A48,
each-side-stable, operate at 0.25 v. 2.2 mA. 27/6 (1/-). S.T.Q. MIN RELAYS,
4186ED 17/6 (1f-). TANTALUM ELECTROLYTICS. 8.T.C. 10 mfd. 6v. 10/-
. COSSOR NO. 11 OSCILLOSCOPES. 3in. CRT, mains input, 1-5-40m8 time
ase, superb instrument in brand new condition, £10/10/- (£1). MARCOXNI 380G
WAVEMETERS. Mains i/p, ofp 16-150 mc/s. Brand new in transit case, with calibra-
tion charts, £17/10/- (25/-). KELVIN HUGHES SINE COSINE POTENTIOMETERS,
type 8CP4 32K 6ln. SWITCH BOARD METERS. 0-200 amps. 400-0-40C amps.,
0-500 v. 0-400 amps., 30-0-30 amp., 80-0-60 amps., 30/- ea. (5/-). 24 v. BESYNN
BLANK DIAL INDICATORS, 25/- (1/6). BERITEX METEOROLOGICAL BAL-
LOONS, 500 g. 15/- (1/6). A.C, AMMETERS. 2}in. 0-40 amps., 50 ¢.p.s., moving
iron 12/6 (2/-). UHF RECEIVERS R1392, £7/10/- (25/-). R.107 RF and POWER
UNITS, Brand new, from which superb communication receivers could easily be
nssembled. Complete R.F. units with drive and 12 v. D.C./230 v. A.C. Power unit,

I TRANSISTOR BARGAINS! I
I and New—BVA 1st Grade.
6 874

d with elrcuit, less valves, £4/19/8 the pair (15/-). Bet of 4 valves, 20/-
{p.p. 1/-). R.107 IF TRANSFRS., 9/6 ea. (1/-). R.107 P.U.s, sold separately,
5716 (7/6). R.107 COT extra 2/6. "co. MMUNICATION RECEIVERS R206. 50 Kc/a
to 30 Mc/s cont. in 9 ranges 15 valve g’het. 0.7, 2.5 or 8 Ke/s. bandwidth, 100-250 v.
50 o/s. or 13 v. supply, sensy. 2-4uV. The installation comprises Tecetver power
nnit and range extension unit with interconnection plugs for only £30 (35/-). A
really superlative receiver. TOP GRADE COMPU! MAGNETIC RECORDING
TAPE. lin. 600ft. lengths on 3in. professional spools, 15/= (1/6). SIZE 11 SYNCHROS
AND SERVOMOTORS, Tvpes 24V11CT4A and 11M47A available ex stock in brand
new condition. We stock Magslips, Selsyns, Ipots, and all electrical components for
automatic computation and conirol. Please add carriage in brackets. Post orders
to 1, Hopton Parade, Streatham High Rd., 8,W.16. Callers to 43 High St., Orpington,
Kent. Tels.: Btreatham 6165 and Orpington 31066. Terms: Nett monthly approved
accounts only, otherwise C.W.O.

‘Wo manufacture all types Radio Mains
Transf, Chokes, Quality O/P Trans..
ete. Enquiries invited for Specials,
Prototypes ol small produotion runs.
Quotation by return.

SPEAEKERS P.M. 3 ohms. 2iin. Ela
'7/6. Goodmans 18/6. 5ln. Rola 17/8.
6in. Elac 18/6. 7in. x 4in. Goodmana,
18/6. 8in. Rola 20/-, 10in. R. x A, 25/-,
9in. x 6in. Goodmans 25/-, E.M.I
Tweeter 29/6.

4/6 SPEAKER FRET—Expanded Bronze ano-

dised mctal 8x8in., 2/3; 12x8in., 3/-;
12 x12In., 4/8; 12 x 16in., 6/-, 24x12in.

32+382/450 v. 6/8 100+200/275 v. 12/6 {B/-; 36 x12in., 13/8, ete., etc.

TYGAN FRET (Contemp p:\'. ) 12 x12ln i
2/-; 12x18in., 3/-; 12x24in., 4/-; ete.

NEW REDUCED PRICES.

TAPE REELS. 8pecial offer.

3/6. 53in. 3/3, sin. 3/-, din. 2/6.

RECORDING TAPE—Famous American Columbia (CBS) Premier quality tape at
A genuine recommended Quality Tape—TRY IT!
Brand new, boxed and fully guamntecd Fitted with leader and stop foils.

Btandard Long Play Double Play
Sin, 600it. 15/ 9001t. 19/6 1200ft. 31/8
5%in. 900ft. 18/6 12001t. 22/8 1800t. 39/6
7in. 1200it. 21/- 18001t. 32/8 24001t. 47/6

Post & Pack., per reel, 1/- plus 6d. ea. for additional reels,
SPECIAL OFFER. 3in. mfrs. surplus tape, 225ft. 5/6. P, & P. per reel 6d.
Manfrs. surplus. Replacement plastio spools. 7ln.

TAPE RECORDER

| KIT ONLY £16 10s.

Latest 5-valve circuit based on Muliard's
design. Magic eye and tone controls,

Printed circuit already wired.
t 95/-.
Collnro Amp,
I Deck £12/10/

£6/5/-.

for detailed liat.

Only a few
items are
listed from
our com-
prehensive
stock.
Write now
for full
bargain
lists. 3d.

aensluve quality recorder. B.S.R. Amp.

S.R. Tape Deck £8/10/-.
Collaro Tape
. Setof 5 valves 45/-,
Special Unit Kit Prices—Send stamp
Handbook (full
I constructional and cireuit details) 2/6.

A

=

Terms: C.W.0. or C.0.D., post and packing up to }lb. 7d.

1b. Ift; 3ib. 1)6; Sib. 2/-; lOIb 2/9.

RAB!0O COMPONENT
SPECIALISTS eriipe

70 BRIGSTOCK RD., THORNTON HEATH, SURREY
Tel. THO 2188; Hours:

9 am.—~—6 p.m. | p.m. Wednesday,

An essential book

for research

workers & designers

MICROWAVE
DATA TABLES

by A. E. Booth M.LE.E. GRADUATE I.E.E.

This book forms an accurate and labour-saving aid for
computations involving basic microwave quantities which
occur continually in design and development work on
waveguides and similar transmission lines, such as decibel
relationships, guide and free-space wavelengths, voltage
standing-wave ratio, and voltage or power reflection
coefficients. Printed on stout paper and strongly bound to
withstand constant usage in design office or laboratory, it
contains 26 tables comprising over 23,000 separate com-
putations,

27s. 6d. net by post 28s. 8d. 61 pages,

from leading booksellers

Published for ‘“Wireless World” by ILIFFE Books Ltd.
DORSET  HOUSE, STAMFORD  STREET, LONDON, SE.I.
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% - RADIO & TELEVISION
&£ T.V. TUBES £ :
¥ # | 17in. T.V. CHASSIS 10 Gns.
¥12 oo A1 RO o ARATeeD FUBES momee
DIY s months.
& guarantee 311 [epaesitlena) Wlvee=3 monthiss 1iWede(B.B.C.
mi‘ M Any two selected channels fitted. Personal
N terms E collection advised. Special delivery rate by
RY/ H.P. available N arrangement up to 50 miles. Terms available.
:‘C T Ins., Carr. on Chassis, 20/-.
\f
X ; TRANSISTORS
oy B PER POST
i f Ins. & ('Zz;'rr. |5/6|d bowl ‘: SET 47/6 FREE
w extra without o owl, L MULLARD
! refundable if same received T ¢ i
P14 within 14 days. 1-OC8ID 6/9; 2-OC8I 6]9, 1-OC44
T 9/9. 2-OC45 8/9; |-Diode 1/9.
X 14 in. T.V. TUBES 35/- EDISWAN
% 14KP4 & 36/24 [XCI21 8/9; XBI13 8/9.
< Due to purchase of Rental ) sg'%c: o
2k replacement stocks. Carr. 5/-. 114 6/9; /9; 2-874 9/9.
A2
3 COMPLETE SOLO
A7 "
B 17in. T.V.| SOLDERING
3 £11-10-0 TOOL
>:< /k\n t lex_lgetl’llent ;xl- 12,6

enta able model.
7N F fac- :
ey Ay ok e

B.B.C. Guaranteed

12 months. Terms available. Personal collec-
tion advised. Special delivery rate by arrange-
ment up to 50 miles or, despatched in 3

=S

v
=

COMPLETE 14 in. T.V.

17
» I«

i
Al - 1.T A./B.B.C. Asabove. Ideal
IV £7-I° o for  Chalets, Caravans,
.-G; Weekend Bungalows, etc. Carr. & Ins. 20/-,

DUKE & CO.

{LONDON) LTD.,
621/3 Romford Road, Manor
Park, E.I2. ILF 60601/3

Send for a FREE CATALOGUE

DE LUXE
RECORDER

Z=S

I e A ey A o
TR

JIN F
M. Besctifully  styled
i rexine covered cabi-
2 net in Red or Beige. Size 14% x 13 x 94in.
JI¢ Storage comp. in lid for tapes and mike.
-\§, Easily adapted to Record Player Cabinet,
I« Ins., Carr.5/-.
N
a2
% SCOTCH BOY TAPES
—53in. 7in.— =

wn Limited quantity. Post FREE.

\
»] f<

m 11}

2% “ARGOSY” RECORD 1 9,6

<
X PLAYER CABINET
,'( Exceptional offer. A lightweight portable
JN  player Cabinet by famous manufacturer. Size
T 145 x 114 x 6in. Takes our single player; 2
:l\‘ control Amplifier; Sin. Speaker. Post, packing

and insurance, 5/-.

€

feed including reel solder and spare
parts. It is a tool for electronic soldering
or car wiring. Revolutionary in design.
Cannot burn, In light metal case with
full instructions for use. Post 4/-.

RECORD & TAPE COMPONENTS

L S A g A g A Ly A 0 A L A L TS, L L A A ';ﬁ:.‘:'dk' \'db'i:ﬁﬁ&'dk'db""d-'db'd-'
%%%ﬂ:rﬁ:rA=.?Ai%?gé?nﬁ%"A\(Eﬁf"();\(mirg A AN SN AN A ;H\(Ei\ 5
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EHETETLEIRTL

I
SYZ SN

o0

~
O
FEFEELE

S

Sin.—6in.—8in.—7in. X 4in. Money back

&
S

guaranteed. Enquire for other sizes. »)I
Ex. mfd. salvage. P. & P, 3/- (#)
i«
EXTENSION 8
» ¢
SPEAKERS 47
») {«
19’9 %
8in. P.M. Speakers fitted into polished %(-
cabinets. Complete with switch and flex. :’(
P. & P. 4/-. an
A2
] f<
T
VALVES ¢
[«
Salvage Guaranteed 4)

9d. each 7/6 Doz. ):g
4D1, 6AL5, 6D1, 6D2, 65H7, D2, 10F3, 1274, 78
15D2, 78, 210VPT, 7183, C2C, CV66, D1, D152, N\

EAs0, EB91, EFb0, HL4IDD, LFelo, spal,’JL
SPGL, VR501, 266, 41'(}/.
1/9d. each 17/6 Doz. {

8AMS6, BATS, 6F1, 6¥12, 6F13, 6F14, 6F15, 6K7, <T>
6P25, 6P28, 7C5, 7Y4, 8D3, 12877, D77, DRTY, ») [«
EB41, EF91, N142, PEN45, PEN46, W148, Z77. JT

\f

2/9 Each 30/- Doz. Jl
6010, 6U4GT, 10D1, 10F1, 10P13, 10P14, Z0%
20D, 20P3, BL18, 68N7, 25A6, B36, ECC31, 7b%
ECC34, ECC85, ECC91, ECH42, L83, N18, U22, \.
U31, U35, U281, U282, I

'
5/9 Each 60/- Doz. Y,
6ABS, 6F8, 6KS8, 8Q7, 6V6, 12K7, 12K8, 12Q7, /]
7AN7, 9BW6, 15A6, ECL80, ECCS3, EBFS80, \1/
PCC84, PCF80, PL38, PL81, PL82, PY80, PYS1, »] [«
PYSs2, N

POSTAGE /A
1—7d. 12—2/64. I(f
s

RECORD PLAYER
CABINET

696

Luxury ca- [
binet in two
tone coffee
colour. Size
154 x 17 x
94in. Takes
all popular record player units and
amplifiers. Position for 8in. Speaker.

RECORD PLAYER

Record Player Cabinet. P. & P. 5/-.

6—1/6d.
A7

DE-LUXE %g

TAPE
RECORDER
CABINET 3

i
N2
i«

ZiIN
Rz
e

only W7
2 ’ JIN
99 %

) {«

Py

N

Beautifully made Tape )]«
Size: 77

Detachable lid for Stereo con- Recorder Cabinet.
version. P. & P. 5/-. 13 x 104 x 7in. Covered in two-tone coloured %
rexine cloth. Stylish design. Easily adapted to

)
e

AMPLIFIER

MK. D.2

12 months’ guarantee.

fier.

o . . Input
Latest design incorporating negative

feedback, giving 4 watts undistorted
output. Valves: ECL82, and metal
rectifier. Tone and volume control
panel on flying leads. P. & P. 4/-.

ELLIPTICAL 7
SPEAKERS 159

Brand new slot type. 8 x 3in. and

7 x 4in. P. & P. 3/-.

MINIATURE V4
SPEAKERS 1679 |

Brand new 2% and 3in. P. & P. If-.

TAPE RECORDER AMPLIFIER
£7.19.6

Compact,
signed 5 valve ampli-
Qutput 3.5W.

phone, Radio and Gram.
Ins., carr. 5/-.
available.
and superimpose switch, 3/6. Knobs 2/6. N

By famous manufacturer.
Two controls and superimpose switch. i}
Sockets for Mike and Gram. Size || x 4 x 6in.

Ins,, Carr. 5/-.

well de-

for Micro-

Size 8% x 3 x 4;&..,%

12 months’' guarantee. Terms J7

Extras: Dial plate, including sockets :V'

£9.15.6 ¥

Superb 4-valve ampli- »Ié

Drawings FREE with Order.;I,g

A7
R I B e G G T e S EE S o G S T S T i G e P 1§
'A:.%%'A?’A‘ =S A\?);\KA FEIEFEIEFRFRAR ‘YH\"‘A(. e ();\rgxrgi KRR EFETL LS
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CONTROL BOX with 0-1 ma. meter (flush mounting 2} inch scale),
5 microswitches, 2 toggle switches, 2 wafer switches, 2 Leach relays,
condensers, etc., in a neat box 10 7x 3 inches. New in cartons. 30f-.
2/6 post.

CONVERTORS. 12 or 24 volts D.C. input, 117 volts A.C., 60 cycles,
75, 100, 125, 150 or 175 watts output. Mounted in a strong metal case
with shock absorbers, 2 vibrators, smoothed, silent operation. New
£6/10/-. Carr. 7/6.

AERIALS. Complete dipole sets for the B44 receiver, suitable for
FM, television, etc. Simple and very easy to assemble, can be strapped
to a pole in a few minutes, etc. Four sets of aerial rods that push into
ready-made sockets. No. 1 set 30 inches (each rod). No. 2 33 inches.
No. 3 37} inches. And No. 4 42 inches. All rods } inch dia. Ideal
aerial for mobile use. Complete 27/6. Carr. 2/6.

SYNCHROS CONTROL MOTORS (U.S.A). R112-2D-B. 115 volt
400 cycles, 2 ph., 50/- each.

TELEPHONE SETS. 3 desk telephones, 3 G.P.0. magneto generators,

3 bulls-eye indicators, 75ft. twin lead covered cable and terminal

blocks, etc. For use Nos. 2 and 3 C.B. and auto. systems or DE.L’s,
H P.B.X. £12/10/-, Carr. £1.

MIXED BOX OF COMPONENTS, resistors, condensers, etc., 15/- (return
money if not satisfied).

1154 TRANSMITTERS complete with valves and meters, etc. £2,
10/- carr.

MAINS POWER UNIT for the 1154 trans. 1,200 v. at 200 ma., £6/10/-,
‘16/- carr.

ET.4336 CERAMIC S8WITCH. 1 pole 9 positions 5 bank, 27/ each.
AERIALS. Self supporting, no guy ropes needed, 25 foot mast in four
sections, tapers 2% to 1} inches. Heavy duty galvanised steel poles
with base and fixing poles. £12/10/-. Carr. £1.” Weight approx. 1§ cwt.
AERIAL change-over relays, single pole, 24 v. D.C. ceramic. 17/6,
post 2/6.

CONDENSERS. 4 mfd., (00 v. D.C. Micamould, U.S.A. 6/- each.
Post 1/-. Many other types from stock. Block, paper, oil filled, etc.

Everything points to MARCONI CIRCUIT MAGNIFICATION METER. TF 320fc. Perfect

COSSOR DB scopes 339. Good condition. £25,

SIGNAL GENERATORS. R.C.A. 710A UHF. £35.
CT44 ABSORBTION WATTMETER. £25.

. ] INDICATOR UNIT Type 1-152-c (U.S.A.). 3in. tube 3DPI, 1 rectifier

Our wide range of relays have .| 2x2and3x6AGS5, with controls, etc. In a neat metal box 11x 6 64in.,
one thing in common—they are 50/- each. Post 2/6.
manufactured to the highest U.S.A. R-B/JAPN-4 RECEIVERS, designed for RDF. Valves 1-6SN7,
standards. Whether your need f;’i??_m’ l(-:VRl?S, 1-5.U4G',hl-6SLZ, 3-6B4G, 3-879/2, 1-6SSAJS7, all
P : : ype. Complete unit with transformers, condensers, etc. new,
is for Automation, Transistor, first-class condition. Price 65/~ each. Packing and carriage 7/6.
Type 3000 or Type 600 -

AMERICAN L.T. TRANSFORMERS. Potted type, finished in black

Relays, you can leave your X crackle and very conservatively rated. (1) 230 v., input 2% 6.3 volts
specifications in our-hands with CT, at 3 amps., and 6.3 volts at 3 amps. output, 18/3 each. (2) 250
confidence volt input, 2x 6.3 volts at 3 amps., and 6.3 volts CT, at 3 amps. out-

: put 17/6 each. (3) 230 volts input, 28 volts at 2 amps. and 2 volts at
Prototypes can be delivered 1 amp. 12/6 each. (4) 230 volts input, 3% 6.3 volts at 3 amps. CT,

: : 1, 6.3 volts 3 amps. 22/6 each. (All these transformers are new and

}n 1/7 days_x and g.u(’tat:lolns boxed, please include postage 3/(§ each.)

(©F CREGTIIES elel Epdu CATHODRAY TUBES. CV 1525 (3EG1), 3 inch fil. 4 volts. Anode
orders given on request to our 1,300 volts. Base same as 139A, U12. 35/- each. Carriage 2/6. CV
engineering department, 1625, Ideal tube for the small scope, 35/- each. Packing and carriage
which is always available for 2/6. Brand new.

i n special problems. AMERICAN COMPUTERS AN-II-70A. Single parallax. Contains 8
advice on sp B relays 10 k., 2 change-over plat. contacts, 8 relays 300 ohms, 2 change-
over silver contacts (all relays are small tgpe), 9% 6V6 small (GT.,
3x6X5 GT., and 2 6SN7. Seven small D.C. motors, 27 v., 6 selsyn
motors, 10 small microswitches. Plus gears, condensers, ball bearings
and pots, etc. This unrepeatable bargain. £10 each.

DOUBLE PARALLAX AN-II-70-. Similar to the above but larger,
etc.,, weight 140lb. Brand new. £12/10/- each. Carr. L1

] ‘ MOTOR ASSEMBLY. Servo umit, C-1-11 A G1020. 26 volts D.C.

Auto. pilot. New in cartons. Price £3/10/- each. Carriage 7/6. C-1
Auto. pilot flight gyro. unit. Price £3/10/- each. Carriage 5/-.
VARIABLE RESISTORS, 3 ohms 10 amps., 18/6 each. Post 3/-,
TRANSFORMERS (drop thro' type). 110 and 230 volts pri., 275-0-
275 at 125 mls., 6.85 v. at 0.9 amps., 6.4 v. at 4 amps. Size 4 4 4{in.,,
22/6 each. Post 3/-.
MINE DETECTORS. Type 6A, small lightweight 281b. packed, com-
plete with spares and carrying case. New £6/10/- each. Carriage 5/-.
ROTAX CONVERTERS, Type 8A. 24 v. D.C. input, 115 v. A.C. at
1.8 imps, 400 cycles, 3-phase, £6/10/- each, carr. 7/6. Other types in
stock.,
| NEW LIST AVAILABLE SEND 6d. IN STAMPS.

PLEASE INCLUDE POSTAGE ON GOODS

TERMS C.W.0. All goods offered are ex-W.D. S.A.E. for enquiries

‘Please send your enquiries Lo: w - M E L L s
DEPENDABLE RELAY CO LTD 3B TRULOCK ROAD, TOTTENHMAM, N.I7
Phone : Tottenham 9213 & 9330

8a Ainger Road Camden Town London NW3 Telephone: PRImrose 8161 |
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JUST ARRIVED !

WIRELESS WORLD

SUPER QUALITY

AMERICAN «“CBS” TAPES

BRAND NEW & GUARANTEED

CIP-6
LP-9

\ CMXP-12

CIP-9
j LP-12

CMXP-18

CIP-12
LP-18

CMXP-24

3in. D.P. message tape 400{t. with spare spool 10/-.
Also 3in. 275ft. extra play 5/3. Llmited quantity.

Many other types available Including **

crotape,”’ etc.
and A:cessories

12 VOLT D. C AMPLIFIER
(Parmeko). As new, I5 watt push-
pull output Mike and gram, inputs,
tapped output transformer, £9/19/6
Carr. 10/6. {Hand microphone for
above 30/ extra.)

50-WATT EX-GOVT. AMPLI-
FIER. Type lll with 4KT66's in
paralleled push-pull. Standard
200-250 v, A.C. input. Output
imped. 600 ohms line. High imp.
gram. and mike input. Bass boost
control fitted. Quality amplifier
housed in strong metal case ready
for use, Terrific performance,
£25. Carr. £].

TELEFUNKEN STEREO
HI-FI AMPLIFIER
110/250 v. A.C. input. 5 watt un-
distorted output (10 watts nominal)
size 12 x 9 x 2in., weight 9ib.
illustrated leaflet available, our

price £9/15/-, carr. 5/-.

RE-ENTRANT LOUD HAILERS

{Ex-

Govt.)

Heavy Duty 20 watts all-metal.

{5 ohms. Diameter 1Sin. length

15in. (approx.), good cond., £6/10/-.

Carr. 10/-. Ditto. Brand new, £8.
Carr. IO/-

SMALL MOBILE RE-ENTRANT
LOUD HAILER. 15 watts. 15 ohms.
Approx. 7in, dia., 7in, long. As new
£5. Carr. 5/-.

JUST ARRIVED! BEAM
PROJECTION EXPONEN-
TIAL HORN. Smaller version
of above. 19in. long, 12in. square
flare. Complete with mounting
bracket. Ideal for mobile use.
Brand new. £6/10/=. Carr. 5/-.

TRUVOX/

- With 180
ohm line
trane-

 former and

‘handiing
fi capacity 8
watts. Com-

”/ v O
case. Br'md new 27/6. Carr 4/6.
Send S.A.E. for comprehensive list of
P.A. equipment for outdoor and
indoor use.

R.C.A. AR88-D RECEIVER.

Mint condition. Freq. cover-
age 540 Kcfs., 32 Mc/fs. £50.
Carr. 20/-.

Also L.F.s available.
coverage 75-550 Kefs.,
Mc/s. £45. Carr. 20/-.

Freq.
1.5-30

60OH. 5in.

900ft. 5in.
1,200, 5in.

900ft. 53in.
1,200ft. 5jin.
1,8001t. 53in.
1,2004t. 7in.
1,800ft. 7in.
2.400t. 7in.

Std. Play
Long Play
Dola. Play
Std. Play
Long Play
Bble. Play
Std. Play
Long Play
Dble. Play

13/~
17/6
32/~
16/~
19/6
37)-
21—
28/8
47/~

Scotch,” " EMI,"' ** Triton," ** Syn-

Send s.a.e. for our huge money-saving literature on Tapes
ALL TAPE ORDERS 8Y RETURN OF POST.

NEW AND UNUSED

ACCUMULATORS
12 v. 75 AH,, IS x 8 x
£4/10/-. Carr. 8/6.
12 v. 25 AH, 10 x 10 x 44in,,
45/-. Carr. 7/6.
2v. 100 A.H., with carrying'handle.
Size 63 x 6% X 33in., 15/- each.
Carr, 3/6.
2v. 16 AH., 74 X 4 x 2in., §/-
each. P. & P, 2/-. 6 for 24/-. P. & P.
1

/-
6v. 75 ALH. Ideal Ior snrting or
storage. 59/6. Carr. 7]
6v.20 AH. Comprlsmg three 2 v.
celluloid-cased cells in wooden case.
Overall size 5 x 5 X 74in,, 17/6.
P. & P. 3/6.

MINIATURE LEAD ACID
ACCUMULATORS
2v. 1.5 AH. Size 4 x 1§ X lin.
We. approx. #lb.,” 6/6.
12 v. 0.75 A.H. Slze4 X 3 x 14in.
Wt. approx. 2lb., 22/6.

QUALITY TEST EQUIPMENT

BRAND NEW  CRYSTAL
CALIBRATOR. No. 10. (Bat-
tery powered 1.4 v. valves)
Complete with full working in-
structions, circuit diagram, carry-
ing haversack, connecting lead
and spare valves. Frequency range:
1.5 to 10 Mc/s. (nominal) but can
actually be used up to 30 Mc/s.
Weight 5lb. Size 7 X 7; X 4in.
As fully described in '* Practical
Wireless,”” Dec. issue, pages 691-
693. ONLY £4/17/6. P. & P. 2/6.
MULLARD BRIDGE. Type GM,
4140/1. Mains operated from 100-
250 v. A.C. Will test resistances
from 0.1 ohm to 10 megohms and
condensers from 10pf to 10mfd.
Good condition and complete with
instruction  booklet. £6/19/6.
P. & P. 2/6.

AVO MODEL 7. Latest Ministry
release of this well-known test
instrument Supplying 50 ranges of
current, voltage and resistance
tests. Complete. with leads and
batteries. Ready for use. Perfect
condition, £12/10/-. Carr. 5/-.

JUST ARRIVED! Model GT.500
20,000 O.P.V.
POCKET TEST METER

Qovers over 20 different ranges of
AC/DC. tests, Brand New, fuliy
guaranteed. ONLY £5.18.6. P. &
P. 2/6, 8.A.E. for full details.

MARCONI SIGNAL GEN-
ERATOR TYPE TFS517-F/I. Cov-
ering 10-18 Mcfs., 33-58 Mc/s.,
150-300 Mcfs., in very good con-
dition. Complete with fuII tech-
nical data and instructions.
Unrepeatable only £12{10/-.
Carr, 20/-.

WAVEMETER CLASS D. Freq.
band 1,900 Kcfs. to 8,000 Kefs.
{158-37.5 metres) in two ranges.
1,900 Kcfs.-4,000 Kcfs., atso 4,000
Kc/s.-8,000 Kcls Supply 6 v. D.C.
input. Complete with twin crystal,
spare vibrator, head phones,
original instructions manual and
transit case. As new £5/5/-.
EVERSHED & VIGNOLES wee
, megger 100v. 0-20 meg., £5/5/-.

ttin.,

at

|
|
|
|
|
|
I
|
|
]
I

| * BRAND NEW IMPORTS! %

FULLY TRANSISTORISED PORTABLE HI-FI
AMPLIFIER MODEL JTM.12

A completely tran-

sistorised Hi-Fi

Amplifier

powered

by 8 1.5 v.

dry  bat-

teries or

any 12 v.

D.C. ex-

ternalsup-

ply. Power output

12 watts.  Very low power

& consumption. Inputs for mike and

gram can be used together for maximum usefulness. Separate volume

contr'ols for mike and gram. bass and treble tone controls. Size approx.

Sin. X Ilin. X 3in. Ideal for outdoor or indoor use for calling, an-

nour’x‘cmg and Ientertammg The only portable Hi-Fi amplifier available
at this special price of only

£22

Brand new with fuII mstructuons
—— 25 e Lo E o

POCKET TEST METER
MODEL T.K.60

4,000 O.P.V.
FOR

ony £4.0.

A pocket size individual circuit tester
with bakelite panel and metal cabinet.
Complete with test leads. Ranges: D.C.
Volts: 10-50-250-1,000 v.
A.C. Volts: 10-50-250-1,000 v. (2,000
0.p.v.}).

D.C. Current: 250pA/I0 mA/250 mA.
Resistance: 0-10 K ohms/0-1 M ohms {by
3V internal battery).

Decibels: —20 to + 22dB {0dB —0.775v.
—600 ohms).

Size: 43in. X 34in. X 13in.

Also available: MODEL TK.50 R
1,000 o.p.v. Ranges: D.C. mA: 1-250 mA., D.C. and A.C. Volts: 10~
7_50;50%0&v._0h£ 0_—IO_I‘( Shms 0-100 K ohms, £3/7/6.

Post
Free

5 el

fpr—y
CEOIDE

It

B
J
38 8

. OIOIDAGIDG.
e
o |

SUPER QUALITY TEST
LEAD KIT No. 520
Comprises leads and prods. English
and Continental type plugs, spade
terminals and crocodile dlips.

Complete in attractive 10/

case. Post paid.
MODEL

MD.180

SUPER QUALITY
HI-FI DYNAMIC (M/C)
MICROPHONE

with built-intransformer
200 ohm or 50 k. impedance
Suitable for hand or stand use.

Complete with screened lead. £4'15'°

QUTSTANDING VALUE __ _POST FREE

CRYSTAL MICROPHONE
MODEL BM.3
Three-way mike for hand, desk or
floor stand use. Response 100-
8,000 «¢fs. Sensitivity —62dB.
Langth 7in. Head dia. lin.
Supplied with neck band, lead and

VALUE AT L
standard jack plug. ONLY 14
Terriﬁc performance! 3 9 6 P. &P, 2/-.

o Racke LAlso available: MD.170. Simflar in design to
G.P.O. RACKS IBM 3 but moving coil with built-in transformer,

Ia?lmste';easvtyan::z 1 Guaranteed. Qutstanding value. £4/7/6 post free.

(_S_ta;te imp. reqgd.)

"OUTSTANDING

ITE LESCOPIC FLOOR STAND

I HEAVY 9in. dome chromium base, chromlz‘rz
stand with screw top. Extends to approx.
éft.  Channel up- |Su|table for above mikes, etc., £2/10/-. Carr.5/-.

rights £5. Carr. 15/-. - .y — ——— -

GEE BROS 00 LTD

15, LITTLE NEWPORT ST., LONDON, W.C.2
Telephone : GERrard 6794/1453
Ad]oiningA Leicester Square Tube Station Open 9-6 Mon.-Fri. 8-1 Sat.

flin
Sfe. 6|n angle
3107 Earr. 15)-.
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LOOK

ONLYsg?:/J PORTABLE | FANTASTIC
P. & P. 4/-. RECEIVER SETS SCOPE

Consisting of trans- 1
receiver covering BUY!
7.4-9 Mc/s. range up

2 for £6 post
frec

to 0 miles, complete D#::;e
] ' with 5 valves, head- |
RELDA SURPLUS BARGAINS!) 2 _  [§ e

junction box and

Frequency range 20-

93%in. Weight 43 Ib. 279

Offered for the first time at CARR
the ridiculous price of only £1 6 PAID
e |
MINIATURE DUBILIER CONDENSER

SPECIAL!
Minimum lots of one dozen
from these assorted values:
.002, .04, .0i, .005, .00I.
All at 100 wvolts A.C. and
300 volts D.C. Recent
manufacture, ONLY 5/-

20/- ;

BC-22! HETERODYNE CRYSTAL CON- Pe{' gt'e:ealtes:??;naes:;l: Complete in black crackle lightweight case
TROLLED FREQUENCY METERS dprd I?i) v. and 3 v. | size 1l x 7 x I34in. Contains 2 new 5FP7

Freq. range: 125 kc/s to 20 ‘Mc/s. Calibration: | Set da Breririe * | tubes. All controls accessible on front, all

Individual Calibration Books with numerous (77 IS, connections at rear. [,000's already converted

Crystal Check opoint;..5 l . R I U.S.A. WHIP AERIALS. 12ft, 10/~ for TV monitoring. e .

Accuracy: 0.019% or 25 cycles, Power Supplies: | —— N — | OFFERED BRAND N

6 v. and 135 v. batteries. Size 14in. x (04in. x ’ F.M. TRANS/RECEIVERS BC620

30/-. P. & P. 5/-. FEW REMAIN.
Mcfs. Crystal U.S.A. -
 Operat- DYNAMOTORS
Ing on manufactured by
any two | E[COR (as illus.). In-
°,f 80 put 12 v, output 400 v.
different | 3¢ 180 mA. Size 7 x 4
channels | » 44in.  Brand new
in 100 | 45/., P. & P. 36

ftce’p’s' ~ AERIAL VARIOMETERS
Aver- These magnificent instruments
will enable you to receive

per dozen. P. & P. éd. a§e HES maximum signal strength on
\r;%LfJ‘EZSenRE(QPbEQég ?TATE v | 3 Eéégzainsm"ﬁ"i all  Short Wave receivers.
e T w0 valves, fila- 2 :’;Ie‘cm%n &callb?:'Ia;ed control.
_H.F. MOBILE 2FT. AERIAL | ment plate, alignment meter, volume control, S _ o U loc
¥1<:-| :ase \h?th PYE connection, as mike and 'phone inputs. 6 and 12 volt supply LEAD ACID
used by Taxis, Police, etc., 7/6, | unit and dry battery case. Complete Station ACCUMULATORS g

post paid.

iBIN SCOPE INDICATOR B.C.
929A. Complete with 3BP! tube
shield and holder Aerial switching
unit. 7 valves:— 2-686GT, 1-6X5GT, ,
1-2X2, 1-6G6, 2-62N7,
Brand new with modification circuit
| to oscilloscope. Only 65/, carr. 7/6.

AR. 88D RECEIVERS |
Frequency coverage 550 kefs. to 32 Mcfs. sup- |
plied fully reconditioned and in perfect working
order. ONLY £35. Carr. 30/-.

only £8/10/-. W
HOOVER ROTARY | and 12 volts supply Brand new
TRANSFORMERS. 12v, | original cartons
input, 500 v. output at 65 Size 5/6
mA. or 6 v, input, 250 4in. x7in. x 2in, P &P 1/6.
output at 75 mA. ONLY 3 for 15{~. P. &
10/6 each. P. & P. 2/-. 6 for 27/6. P, & P. 5/-

SEE PAGE OPPOSITE FOR ADDRESSES
AND OTHER RELDA BARGAINS —=»

RADIO CLEARANCE LTD.

TRADE ENQUlRIES 27 TOTTENHAM COURT RD., LONDON, W.I Telephone: MUSEUM 9188
INVITI The oldest Component Specialists in the Trade EST. 30 YRS,
ﬁAMAMAA PRI (P

IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE

A} n
CONTESSA
IS VOTED BEST GF ALL
A really remarkable 2-Band é-Transistor Superhet Kit as displayed

i at the Radio Hobbies Exhibition.

The Contessa is the professional looking set with the professional
performance.

Study these brilliant features which cannot be found in any other kit—

@ Waveband coverage of 530 kefs to 1,620 ke/s and 160 ke/s to @ Double tuned IF transformers for maximum gain and knife-

270 kefs. edged selectivity.
@ Assured reception of at least a dozen stations in daylightl @ Fully drilled printed circuit panel marked with component
@ Large clearly-calibrated station-named dia numbers.
: ;"lte:::':’ Is‘;gt‘;g:":tls;""’:z:ma;"" @® The two;cclatl,our case measures 10 x 74 x 3}in. and weighs
@ Fitted with the latest 12,000-line high-flux loudspeaker. LIS s. when assembled.
@ Power of 410 milliwatts from the single-ended push-pull final @ Battery lasts 4 months with normal usage.
stage. @ Book supphad with detailed assembly instructions, diagrams
@ Specially designed aerial matching coil for use in a CAR. and circuitry.
@ Only first-grade fully-guaranteed Mazda matched transistors @ Anyone can build this set everything supplied just a
and diodes are used. soldering iron required.

Inclusive price for all associated components, cabinet and battery, complete in every detail.
or our BUY AS YOU BUILD SCHEME, any parts sold separately.
Send for comprehensive descriptive Manual and Parts List, 3/6 post free.

£10:19:6

Plus 3/6 Regd. P.P.

WVMVWWVVWVVVVVQ
STAMPED AND ADDRESSED ENVELOPE with any enquiry please, But regret no lists or catalogues—our stocks move too quickly!
| PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

TERMS OF BUSINESS: CASH WITH ORDER OR C.0.D. ON ORDERS OVER 10/-.
E—————— e eee—————
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All Transistor

% Here is an Intercom system for both calling
and conversing which uses the highest quality
transistors and is operated from a single battery
so that it may be used for multi-purpose applica-
tions, especially where there is no r cal electric
supply and also where voltage fluctuations are
severe,

Y% The Master station incorporates individual
volume control to ensure perfect speech
reproduction.

Y The Sub-station incorporates a unique
“buzzing *' call system which ensures maxi-
mum efficiency

Y Specially suited for use in offices, manufac-
turing plants, hotels, restaurants, residences
and wherever conversation is required between
two or more locations.

2-STATION

WIRELESS WORLD

NEW DYNAMIO
MICROPHONE
ModelDM-175.Bean-
tifully designed and
attractively finished.
Lightweight, com-
plete with stand.
Output Imp. 1K.
ohm. freq. response:

150-9,000 c.p.a.
43db. Senaitivity:
—173db. Ideal for
almost all applicas
tions. 49/6.

P. & P. 2/6.

LAPEL MICROPHONE M.178
Precision engineered Crystal Mic-
rophone—for lapel or hand gse.
Only I4in. dia. Exceptionally
sensitive, Chrome-plated case and
clip.  5ft. shielded cable. Only
17/6. P. &P, /-

THREE-WAY CRYSTAL
MICROPHONE

MODEL [00.C

Response: 60-
10,000 c.p.s.
OCQutput
Level

ONLY

39/6 & — 52 db.
& Built-in  on/f
P. &P, off switch, Omnidirectional

2/é head.
Complete with 7ft. shielded

ca_ble, stand adaptor and Lavalier Cord.

P.217A. MINIATURE 2}IN. SPEAKER
A miniature Hi-Fi speaker :

that out-performs all
others. Designed to meet
today’s requirements for
transistor, miniature and
sub-miniature applications,
Size: 2{in. square x lin.
deep.

Voice coil impedance: 8
ohms, Freq. range: 150-
5,000 c/s. Power: 200 MW. 16/6. P, & P. I/-.

SUB-MINIATURE TRANSFORMERS
Here is outstanding
value in transistor
transformers consisting
of one Driver Trans-
former and one Output

Satin chrome finish.

MINIATURE PANEL METERS

Precision built clear
plastic miniature
panel meters. Fea-
turing d’arsonval
movements, jewelled
bearing, silvered
dials  with  black
numerals and point-
ers. Accuracy 2%
of full scale. I.2II32
in, square fronts,
4in. overall front
to back. Require
[4in. diameter round hole in panel, All have
clear plastic fronts with zero adjustment screws,
‘“S'" METER MODEL SR.2P. Standard
* Ham ** Signa! strength indicator, Calibrated
in 'S’ units from 0-9 with scale terminating
in 410 to +30db calibrations. Additional
full scale calibrations of 0-5 <-0-10in. linear
scale divisions, A ‘' must '’ for radio amateurs
for conversion of any Communication Receivers
with AVC action to give calibrated signal
strength action. 35/=.

VU METER MODEL VR.IP, Calibrated
and damped in accordance with standard
VU Meter Practice. Upper scale reads —20
to +3VU. Lower scale reads 0-100% modula-
tion, Uses precision carbon film multipler
resistor and full wave rectifier, 42/6.

DC MICROAMMETERS. Model MR.25,
g to SOuA, 39/6. Model MR.250. O to 500 uA,

D.C. MILLIAMMETER Model MR.21,
0 to | mA. 27/6. All Models lndrvndually Boxed
and Fully Guaranteed. P. & P.2/6 each

— P.M242 POWER MEGAPHONé

-

INTERCOM

139

Model TI.302

SPECIFICATION:
Circuit: 3 Transistors. Output Power: 200 mW,

Battery: | piece, 9 volt. Speaker: Built-in
2{in. permanent dynamic. Wiring: External
2-way wire. Calling: Internal ' buzzer "
system. Controls: Volume, Call, Stand-by/
listenftalk. Dimensions: Main station: 3}in. x
I13in. x 3.7/16in. Sub-station: 34in. x I4in. x
3.7/16in. Colours: Black or ivory cabinets.

Model T1.302 1 2 GNS.

Each Intercom is supphed complete with bat-
tery, 60ft. of wire and is individually cartoned
in a magnificent fitted gllt box

PERSONAL EARPHONE

A really sensitive dy-

nami¢ earphone of ex-
ceptionaliy fine quality.
Provides clear reproduc-

tion of music as well as
speech. Fully guaran-
teed and complete with
ear insert, 3 feet cord, sub-
miniature plug and socket.
Model CR.5 Crystal
Earpiece, high imp.,
Model MR-4 Magnetic
Earpiece, low imp. POST I/-

P§.35. SUB- MI.NIATUBE PLUG
AND SOCKET.

8/- each

-
; Two-way Bakelite barrel Jack plug I
. only lin. long. Socket only §in. |
long, 3/@ per pair.

1
CB.25. “TINY”™ PLUG AND
SOCKET.
The smallest ever produced.
Plastic barrel plug only in. long.
Bocket only ;in. long. 2/16
per pair.

SLIM RADIO PLUG
AND SOCKET P.3I
Two way, black bakelite,
solder terminal plug.
STURDY standard JACK
SOCKET. Panel mount-
ing, neat finish. 5/6 per pair.

Post paid,

| PORTABLE MAINS SOLDERING IRON
MODEL SP

30 watts. Designed on an
entirely new principle
for lightweight applica-
tions. Highly
stable heat
character-
istics ensure long life and safety in use. The
Model SP| features a removable handle that
may be used to cover the tip and barrel to
permit the iron to be carried safely even while
hot. Supplied complete with Vinyl bag, mains
lead and plug. All for only 18/9.

RH-20 RADIO HEADPHONES
Hi-impedance—2,000 ohms—gen-
eral use headset. Black and Ivory
| plastic cased electro-magnetic

A units with adjustable head-band
Transformer. ldeal ’:::j PIM.242 for comfortable fit. Individual
pair for miniature . | | listening for all types of applica-
transistor  portables, - = ; tions. Individually packed, with
etc New lightweight portable megaphone, Fea- | o lob, e il tiached 14)6;
Driver Model LT44: Primary: 20k, Secondary tures removable microphone for remote opera- post paid. y "

tion. Extreme battery economy despite high
sound volume output. Features pistol grip | TRANSISTOR TAPE RECORDER. Model
switch, lightweight spun aluminium horn. | RA.[1, (As advertised Sept. issue). Few left at
Weight only 4lb. £14/10/-. Post PR | SPECIAL PRICE of £11 . 19 . 6 P. & P. 3/6.

10,000 O.P.V. MULTI-TESTER ON BOTH AC & DC

MODEL EP-10K OUTPERFORMS INSTRUMENTS MANY TIMES ITS SIZE
AND PRICE!
UNBELIEVABLE BARGAIN!
A revolutionary new Multi-Tester. A complete wired and tested instrument
(not a kit) incorporating extra large 34in. meter face and unique slide range
switch. Can be conveniently carried in the pocket and features unusually
sensitive 10,000 ohms per volt A.C,-D.C. meter, | per cent precision resistors,
and largest meter ever placed on an instrument this size. Single, easy to use
range selector switch, can be appreciated by the novice and engimeer alike.
Complete with colour coded test leads and battery,
Size: 4% x 3} x lin. Model EP-10K. ONLY

bk £5'1 9'6 P. & P. 2/6.

Callers welcome at:

87 TOTTENHAM COURT ROAD
LONDON, W.I. MUS. 9606

Ik. Centre Tapped. Ratio: 5 :
Output Model LT700: Primary:
Tapped. Output: 3.2 ohms,
ONLY 9/6 per pair. P. & P.

| NEW!

FULL SCALE RANGES
D.C. VOLTS: 0-6-30-120-600-1,200 v,
A.C. VOLTS: 0-6-30-120-600-1,200 v.
D.C. CURRENT: 0-120 pA, 0-12-300

mA,

RESISTANCE: 0-20K, 0-2 Meg. (150

ohm, 15K at centre scale).

CﬁéPﬁgCIT)ANCE 0.005 to 0.1 uf (at
Al v

DECIBELS: —20 to +63db (600 ohms,
ImW Odbm = 0.775 v.

ACCURACY: D.C, voltages and current

+2% fs. A.C. voltage +4% f.s. Re-

sistance 3% of total scale length.

elda aa’lb/d

‘l2k. Centre
Ratio: 20 : 1.
1/6.

-EPIOK i

Mail Orders:

(DEPT. W.) 32a COPTIC STREET
LONDON, W.C.i
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|6J5GT... 5/~16/30L2 12/6) 125L7 ... 8/
6J5M ... 6/6{7B6 ...10/6| I2SNGT

// VALVES BY RETURN POST (s o

.\ 6JIG ... 6/6/7CS ... 8/-|15D2 ... 7/9

JEFS! ... 5/9 FW4/500  PL82 .. BJ6 UBC4l B8J6 Y63 .. 7/6 5Z4G ... 9/ 6KIG ... 4/-|7C6 ... 8]-|25A6 ... 9)-

EF91 (BVA) 10/-|PL83 ... 9/6 |UBCS8I 11/4|Z359 ...12/6{6AT . .10/-|6K7M ... 6/9|7H7 ... 8/— 25L6GT 10/-

9/-|GZ32 11/6 PX25 ...12/6 |UBF8) 9/—| IA7GT 13/6/6A8G ... 9/-|6K8G ... 6/6|757 ... 9/6|25Z4 ... 9/6

EF92 ... 6/~ |HL23DD 8/6 |PY80 ... 7/6 | UCC84 10/11|1C2 ...11/6|6AKS ... 5/—|6K7GT 5/9|7Y4 .. 8/6|25Z5 ... 8/—

EFI183 12/6 |HL42DD PY8I ... 8/6 | UCC85 9/6|IC5GT 12/6/6ALS ... 4/—|6K8GT 10/—{ IOFI ...12/6|25Z6 ...10/—

AZl ..10/- ECC83 9/-|EK32 ... 7/- 10/-|PY82 ... 7/-|UCH42 9/6 IHSGT 9/-]6AMS5... 7/6|6L6G ... 8/—| IOPI3 ...23/3 |30FLI ...10/6
AZ3| .16/~ [ECC84 10/- |EL32 .. 4/6 KT2 ... 5/-|PY83 . 8/6 UCHSI 9/6|IN5S .. 10/6/6AM6.. . 4/—‘6L6M ... 9/6|12A6 ... 5/-|30L15...23/3
DAF96 9/- ECC85 9/6(EL33 ...14/- [KT33C 8/6|PEN4VA UCLB2 11/6]IRS ... 7/6]6AQ5... 7/6!6LI8 .. .11/6] [2AH8 12/-|30P4 _ .15/
DF$6 ... 8/~ ECF80 12/—|EL41 ... 9/- KT6I ...13/6 10/- | UCL83 13/6]1S5...... 6/6|6AT6 ... 8/6|6N7GT 7/6|12AT7 7/5|30P12 ...12/6
DK96 ... 8/~ ECF82 10/6 |EL84 ... 9/- KTI0l 10/—|PEN25 &/-|UF85 ... 9/—|IT4...... 5/6)/6BA6 ... 7/6 |6Q7G 7/6 | 12AU7 8/— 30PLI ...12/6
DL96 ... 8/—|ECH42 9/6|EL9I ... 4/6 KTW6l 6/6 | PEN45 8/-|UF89 ... 9/- 3D6 . 5/—-|6BE6 .. 7/6|6Q7GT 9/6 12AX7  8/— 35L6GT 10/-
EABC80 9/—|ECHS| 9/-|EM34 ... 9/6 MX40 12/6|PL84 ... 9/6|UL4l ... 9/~|3Q4 ... 7/6{6BH6 ... 9/—|65K7 ... 6/- 12BA6  9/- 25YS ... 9/9
EAF42 ...9/6 ECL80 9/6 EMB0 ... 9/6 OZ4 ... 5/6/SP4 ... 5/-|UL84 ... 9/-(3QSGT 9/6{6BJ6 ... 9/-|6SL7GT 8/ 12BE6... 9/— 35Z4GT 8/-
EB9! ... 4/6 ECL82 10/6 EM8I ...10/6 | PCC84 8/6 TH30C 5/- UYIN 12/6(354 .. 7/6/6BWé 9/—|6SN7GT 7/6 12C8 7- 42 ... 8/~
EBC3 ... 5/ | EF4l ... 9/6|EYS] _.. 9/6 PCCS85 ||/6|TP22 L10/=1UY4L L T/6|3Vv4 L. 8/-|6C4 .., 4/6|6SQT7 ... 9/3 |2J7G+"|0/6 35Z5GT 9/-
EBC33 6/9 EFS50 ... 5/-|EY86 ...10/-|PCF80 8/9 /UIO ... 9/6|UY85 .. 7/-4DI . 3/-j6C5GT 6/6|6U4GT 12/- ST Ci 50L6GT 8/6
EBC4) 8/9 EFS0SYL 7/-|EZ40 ... 7/6 \PCF82 11/6:U25 ...13/6 VP23 ... 6/6 SR4GY 9/6{6C6 .. 5/-|6V6G ... 6/~ ! T 8/6l75 . 10/6
EBFSO  9/9 EF80 ... 7/~|EZ4) ... 7/6 |PCL83 13/6|U26 ...12/6 VRI0S5/308/-|5U4G ... 6/-|6D6 ... 5/-|6V6GT 79 12K8GT 13/6 g0 .. . 8/6
EBF89  9/6 EF85 ... 7/- EZ80 ... 7/~ |PCL84 10/6|US0 ... 8/-|VRI50/307/6(5V4 _.11/6/6CH6 ... 8/6|6X4 ... 7/6|12K8M 13/-|142BT 3/6
ECC8I 8/—'EF86 ...12/6 EZ8) ... 7/- PL36 ...13/6| UABC80 9/-| VU39 (MU SY3G ... 8/-|6F6G ... 7/-[6X5G ... 7/-|12Q7GT 6/6|210DDT 4/6
ECC82 7[6‘EF89 ... 8/9|FCI3 ... 5/-!PL8I . 11/-lUAF42 9/6 12/14) 8/9 15Y4GT 7/6(6F6M ... 7/6 | 6X5GT 7/-[125K7... 6/~1210VPT 3/6
R eioroRs | aercnornones | || TELEFUNKEN STERED HIGH FIDELITY ANPLFIER

o8 Ll o [yl Hil Five watts total output (24 watts each channel), size 12in.

) T R Té:?ph%ne for :ze as.ta a:::& wide x 9in, deep x 2i:. hig(h.%weight 9 Ibs. Hammlred enamel
oC19 48/-|0C72 8/—‘OC780 8/- “53 °rns °°rosG’R P‘!RrI“CE 3776 finish in green/grey with gold trim, control and press buttons

OC35 25/6/ OC72pr |5/_‘OC8| 8/- Table gSta‘nd 7/6 extra, Floor in cream with black, blue and red lettering. Provision made

—_|OC73  16/- 8 - stand adaptor, 12/6 extra. to feel the amplifier from radio, tape recorder, FM tuner, etc.
oc4d Il oC170 1376 ptor, Listed at £16/16]-. SPECIAL ALPHA OFFER £12/12)-

OC45 10/-|O0C75  8/-I5Cy71 14f6 % Acos Mic. 40, as supplied with

OC70  6/6|OC77 10/~ 0C201 12/6 modern tape recorders with a CARIED GERE

C R ™ elie goxss bl (g, [ Can be built absolutely complete for £11/19/6. (Post 3/6.)

A SPECIAL OFFER OF SIX
MULLARD TRANSISTORS

| OC44,2 OC45, | OC8ID, 2 OC8I.
Only 37/6 set.
EDISWAN TRANSISTORS
XAI04 12/-, XA103 10/-, XBI102 6/6 ea.

LOUDSPEAKER UNITS
All brand new

2}in. square Rola C25
2%in, square EMI
4in. square Elac Tweeter .........
Sin. round Plessey with OP.T....
64in. round Celestion .....
8in. round Richard Allen
10in. round Elac
12in. round Plessey
6in. x 4in. Plessey
Tin. x 4in. Plessey

8in. x 4in. Celestion and Richard
Allen ... RS T a7 19/

19in. x 6in, Celestion and Plessey 21/6

at £1/15/-. OUR PRICE 19/6.

% GBS Microphone, pencil stick
type fitted with muting switch,

T.S.L. Crystal *‘Stick”
Microphone, Mode! MX3, for
general purpose use, complete
with table stand, 45/-.

T.S.L. Moving Coil Micro-
phone, for high or low impe-
dance. Brown and cream plastic
case with a fold-in table rest, 6ft.
cable and a standard 3-way con-
necting continental plug, £4/4/-.

Acos Mic. 45, dual purpose,
designed to fit into the hand, has
built-in stand for desk use, die-
cast case for a varlety of ap-
plications, from music to dicta-
tion, with lead, 25/- each.

*

*

HI-FI TRANSISTOR FM TUNER
for the Home Constructor, complete
kic £18/18/—. Fully illustrated booklet

with diagrams, full shopping list, etc.,
3/6.

RECORDING TAPE

Special Offer of Top quality recording
tape, 3}in. spool 200ft. 5/3, Sin. spool
600ft. 13/9, S%in. spool 850ft. 18/6, 7in.
spool 1,200ft. 23/-. Extra-play tape,
3tin. spool 300ft. 7/-, Sin. spool 900ft.
21/, S5iin. spool 1,275ft. 26/, 7in.
spool 1,800ft. 37/6
Empty spools, 3zin. 2/-,
7in. 3/

1/6, S5in.

RECTIFIERS

RMI 5/3, RM2 6/9, RM3 7/6, RM4 13/6,
RM5 19/6, 14A86 19/6, 14A97 19/6,
14A100 19/6, LWT 17/6, I18RA I-1-16-]
6/~, FC31 (I4RA [-2-8-3) 22/6, FCIOI
(14RA 1-2-8-2) 16/6.

LOUDSPEAKER CABINETS

Type suitable for an 8in. unit ... 21/-
Type suitable for a 10in. unit ... 25/6
Type suitable for a 7 x 4in. unit... 17/6

CRYSTAL CALIBRATOR No. 10

Crystal controlled. Directly calib-
rated. Functions: Crystal, controlled
oscillator providing fixed frequency
signals of 500 kefs and all harmonics of
500 kefs up to 30 Mc/s variable oscillator
from 250 kc/s=500 kefs enabling all
intermedliate frequency between 250
kefs to 500 kess to be produced and
modulated. Complete in carrying case/
bag with all valves, leads and instruc-
tion book. £4/10/- each.

-~

LEEDS 7

——vw—§ -
103 LEEDS TERRACE,
WINTOUN STREET,

Y Small size. Will fit any car. 12 volt operation. % New
Hybrid circuit. Transistor output. v New Type Brimar
valves. J¢ No Vibrator, 12 volt H.T. and L.T. % T.C.C. Printed
Circuit and Condensers. ¥ Tuned R.F. stage. 9 Medium and
Long waves. s Permeability tuning. ¥ 7in.x4in. elliptical speaker.
Instruction Booklet giving full details, illustrations, dimensions,
circuit diagram and shopping list, 2/6.

METAL-RECTIFIERS
WESTINGHOUSE
All available ex-stock.

011L999 B 39MAL . 4/2 | Meter Types

4A88 .. LW? ... 27/7 | lmA
Lw.9 ...20/8 | 5mA . I
Lwi .30/ o 50
L.W.13 - 30/ i 3/9
LW.14 -...28/4 | Contact Cooled Type:
LW.15 ..29/8 | FC101
LAWAL? BN . . .S 25/86 (14RA1-2-8-2) 2]1/-
EICMYE e . . o 17/6 | FC31(14RA1-2-8-3) 28/6
E.gﬁ 13/4 | 16RC1-1-8-1 ....4/10

14A130 LTsl

14A144 LTSs2

14A163

14A232 LT54 !

14A342 LT56 b o

14A3668 LT57 .47, (FC118) ..

14A949 LT58 .. 83/ 18RA-1-2-8-1 ..

14A962 i 18RD2N-1-15-1

14A975

14B35

14B48

14B130

14B281

14B879

14B980

14B088 L

15835 5

15839 L

15B261 - 251

15C997 5

15D1s .

15D39 b

15D8687 o

BK7 .

39K1 coool . - 4/2 .

K2 ceee..o. 44| HTS? ...l 27/6 | 3SEHT100 ......37%/2
39K12 ... /4 HTS9 .. ....... 29/9 | 38BEHT180 ....101/2
1962 CATALOGUE
OUR 1962 CATALOGUE IS NOW AVAILABLE.

PLEASE SEND 1/- IN STAMPS FOR YOUR COPY.
TRADE CATALOGUE ALSO AVAILABLE FOR
WHICH, PLEASE ATTACH YOUR BUSINESS
LETTER HEADING.

TERMS: Cash with order or C.O.D. Post-
age and packing charges extra, as follows:
Orders value 10/- add 1/-; 20/- add 1/6; 40/-
add 2/-; £5/5/- add 3/-, unless otherwise stated.
Minimum C.O.D. fee and postage 3/-.

Full terms of business see inside cover of
our catalogue.

Personal shoppers 9 a.m. to 5 p.m. Monday
to Friday. Saturday [0 a.m. to | p.m.
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02FORD STREET

AND AT 309 EDGWARE ROAD, W.I. TELEPHONE PADDINGTON 6963
THE WALTER TRANSISTORISED BATTERY/MAINS PORTABLE TAPE RECORDER

STAR FEATURES

Y 7-stage buoilt-in Amplifier v Revolution Counter.
with separate bias oscillator _, —
and re:lt‘xd levil indicuio& % Mixing faciiities.
Push-pull output stage wi . .
negative feedback. Also % Superimpose facilities.

separate feedbuck equalist- 4 gafety device on record (pre-

An Outstanding Bargain Offer!
oty 27 NS s 55Gs.

FMEE en. venting accidental erasure),
* g::-l “s:ze 8-watt undistorted % Volume Onjoff snd Tome
L5 Controls.

A truly Portable Tape Recorder having all the portable advantages

of a battery operated Recorder and still retaining the Hi-Fi quality % 7 x 4din, High Flux Elliptical % Magic Eye Tuning Indicator.

of the most expensive mains operated types. This Hi-Fi perfection Speaker,

is maintained whether the Recorder is used on battery or on mains. . % Overall dimensions: 14 x
No longer need you be restricted to Indoor recordings for with * Large 5in, Spools. 13t x 5iin.

this machine you can record and play back wherever and whenever < 8% i.p.s. Tape speed. % Weight 174/b. (Jess Batteries)

you wish. Recordings made with the machine on bauery operation
maintains the B’l-Fi qualn.y whcn played back on mains. Thess

i are with M Mains Lead and
all necessary accessories, they are brand pew in manufacturers’
original cartons.

THE 'MAGNAPHON'’

PRICE

29

In fact, all that could be desired of a Portable Tape Recorder.
For use on 200/256 v, A.C, Mains 50 eycles.

Or 3 Ever Ready PP9 9 v, Batteries or squivalent (Batteries Extra),
SEND NOW FOR FULL DESCRIPTIVE LITERATURE.

The SUPER 60

€-Transistor Battery Receiver

soiLt ror £9.15.0 215 ,4°

A COMPLE TE Ever Ready Battery PP10 Extra 11/-.

SELF POWERED STAR FEATURES— * 500 mW Push-Pull Out-

i % Six 1st grade Mullard
AtiulBtopHaslity Transistors and one * gglvleb::i“:on:":;d g

ernd) "e.’s“ile|;raple Re°h°"de.' i ‘ F M TU N E R 2D % Caiibrated Direct Drive
at a price we e 'OW the original Internal Ferrite Rod i
cost. Incorporating the latest Collaro 3-speed L Ae: {al. A e e Ay

v Full point-to-point ine

Studio Tape Deck. MAY BE BUILT £4 19 BpLus 4/- % %in. x 4in. Elliptioa structions supplied.
Speaker, v Dimensions 18in. x 7in,
P. & P. % Printed Cirenit. x biin.

The Receiver is housed In an attractive contemporary

STAR FEATURES | FOR ONLY
This tuher has been designed to the highest mahogany finished cabinet trimmed with gilt, supported

% VYolume and Tone Control for recordings.

* }/o?'lur'::I:;‘f’ separate Bass and Treble Controls possible modern standards with all the Bk nas.
* Facilities for moni(oring features found only in the more expensive The Receiver will operate for months on one 9-volt long lite
U Sttt 74 waitte P Units and yet still within a price range that '{’a‘t"yh = tely ot 2/6
Y% Separate Output' Sockets for Amplifier and all can afford. No extras required. DR P el i
P STAR FEATURES —— — T —

Extension Speaker.

Mixing Facﬂmes.

Housed in attractive red and beige two-tone
Cabinet with detachable lid,

Fully guaranteed and supplied complete with |
the foliowing accessories:— |

lssfwlfs‘%)(;leex'ecll5 . - INTRODUCING
agic Eye Tuning Indicator
Ehilips TM Tunjng Unic THE TELEFUNKEN
Absolutely no arife " STEREO HI-FI AMPLIFIER
Good quality Crystal Microphone with Lead Trequlel?cgt coew;ex;ag; Di 00 miec/s.
and Jack Plug fitted, 53in. Reel of Standard | R e e iscriminator FOR ONLY
Tape and Spare Reel, spare Lead fitted with Valve hnz:: cEC(:‘gSezo‘étlg;O(
A : b 24
.;:;km F;{:gioand Wander Plugs for. recording EZ80 Rectifier, EM84 Magic Eye. {9 ‘lg B
Ny Attractive full vision maroon and gold ° °
Original
: Price 16gns.
] P &P.5/-
At last perfection ia now within the reach of all. This unique

Glass Dial size 7in. X 3in., overall dimen-
sions of Tuner 8 x 7} X gm
Amplifier has been designed to revolutionary standarde,
THE ‘Mln_FI ? both in appearance and technical design and backed by the
| %111 technlcal resources of Télefunken.
rief specifications:
A NEW DESIGN 4{ | ‘¢ Power Outpot 5 Watts total (24 wut‘& per channel),

* %
AR

* 45 of/s to 30 Ko/s jdB.
KIT 95/. Plus3/6 : Total harmonic distortion less than 19, at 1 watt output.
TH E ‘C LA RI O N "= :OPST Recorders, Pick-ups, Microphones, Radios
BUILT £6 @ Power Requiremens 110, 195, 156, 220. %40 volts A.C.
[ J
H

WATT AMPLIFIER Frequency Response 30 ofs to 40 Kc/a 2
Sensitivity sufficient for all normal inputs from Tape
Transistorised miniature battery-operated PAID Plano key selecting.

1
TAPE RECORDER ] B—Zgns A new circuit for the home constructor requiring a good- Presclected tono control.

Size lzin wide X 8in, deep x Zin, high.
| qualuy medlum po“ered Amplmcr for vepmductlon of
r F.M

Weight

% Completely transistorised circuit. Finish: Bammered enamel in grey/rreen with gold
% Constant governed spced of 3¢ I.P.8, separate ba.ss and treble controls Valve line-up EF86, trimmings. Controls and press brttons in cream wilh
% Recordings interchangeable with other recorders. EL84, EZ80. Voltage adjustment for A.C. mains from black, blue and red lettering.

% Remarkable reproduction on both speech and music, 2001250 volt 3 or 15 ohms impedance. Negative feedback Sveoully designed outpnt translormers have been tsed

Price includes Miorophone and Tape. Batteries 3/4 extra, | Bize 7 x 5 x 2in., overall height bin, Bilver-hammered I having an extremely nigh transfer efficiency therefore
P. & P. b5/-. finished Chassis. delivering a far greater output to the speakers.
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WIRECOMP ELECTRONICS

378 HARROW ROAD,
Hours of business; 9 a.m. to 6 p.m. Open all day Saturday.

. TAPE RECOR

THE

WALTER [

BATTERY/MAINS

TAPE RECORDER
“Feice - 55 gns.

27 GNS.

Carr. & Ins. £1.

¢ Transistorised, records
anywhere—indoors or
outdoors. Quality fea-
tures include: Hi-Fi

DERS

2 watts
output; rev. counter; WALTER master control;
mixing and superimposing facilities; 3 hours’
recording on 5}in. reels. Works off 200/250 A.C.
or three Ever Ready PP9 batteries.

reproduction;

THE

VERDIK

MODEL S44 4 TRACK
First class Tape Recorders using the famous
Collaro transcription deck. 8-speed 13-33-7}
IPS. Mic. and Radio inputs. 7 X 3in. internal
speaker. Valve line-up ECC83, ECL82, EM84.
Wow and Flutter 0.15% total at 73ins./sec.
Size width 154in., depth 63in., height 64in.,

weight 26 I1bs.
y LIMITED STOCK ONLY

39_GNS- Cfr. & Ins. 21/-.
MODEL RA-11

FULLY TRANSISTORISED/PORTABLE

OUR PRICE £13.10.0 , . » 3/8.

A fully transistorised precision built miniature

\ tape recorder. Size 8 X 8% x 2iin., welght only
241b. Records and plays for over one hour on
standard 8in. reel. (Twin track recording, 35

) minutes per track at 3§ I.P.S.). Simple opera-
tion. Attractive two-tone plastic and metal
case. Complete with batteries, tape and acces-
sories.

RECORDING TAPE

FAMOUS MAKE PVC BASE ON PLASTIC SPOOL
1,800ft. on 7in. spool 32/6. 1,200ft. on 7in.
spool 21/-. 1,200ft. on 5%in. spool 22/6. 850ft.
on 5%in. spool 16/6. P. & P. 1/6.

ENTHUSIASTS'  BARGAINS !
KAPURA Mdi. U1 MULTI-METER

59/6 gorg‘pll)e‘t; \g'ith test leads.

Sensitivity: 1,000 ochms per volt A.C. and D.C.
Ranges: (A.C./D.C.) 0-10-50-250-500-1,000 v.
D.C. current 0-100-500 m/a. (used at 0-10 v.
¢ range). Resistance: 1-2,000 ohms (centre 24

ohms), 100-200,000 ohms (centre 2.4 k.). Size
5 X 3 x 2}in.

EP. 10K MULTI-METER

Complete with test leads, battery and instructions

£5.19.6 » &P 3

10,000 O.P.V. on A.C. and D.C.

D.C. Volts: 0-6; 0-30; 0-120; 0-600: 0-1200.
A.C. Volts: 0-6; 0-30; 0-120; 0-600, 0-1200.
D.C. Current: 0-120A; 0-12M; 0-300M.
Resistance: 0-20K; 0-3 meg.

Decibels: —20 to —863 in five scales.
Capacity: 50 F to .01 F and .001 F to .15 F.
Output Ranges: 0-8; 0-30, 0-120; 0-600; 0-1200.
Size: 4} X 3% x lin.

" PORTABLE MAINS SOLDERING IRON

30 watt. Designed for lightweight applications.
High stable heat characteristics assure long life
and safety in use. Complete with vinyl bag,

Mains lead and plug. 1 8/9 P, &P.13

LONDON, W.9. TEL.:

THE LATEST TRANSISTOR

RADIO KITS

THE “SONIC SIXTY”

6 Mullard transistors, 1 du.e, internal ferrite
rod aerial, 7x 4 high quality speaker, printed
circuit, 500 MW, push pull output, MW and
LW calibrated direct drive assembly. Highly
polished handsome wzlnut lcabhl.l(?t-

omplete kit
£9'1 5'0 P. & P. l0)4/6.
All parts sold separately. Inst. Book 2/6.

parg 216
SUPER SIX

TRANSISTORISED
PORTABLE RADIO

May be built for ¢
P &P §

£9.15. g = 5
Full Long and Medium waveband coverage.
6-transistor superhet; push-pull output: 7x 4in.
elliptical speaker; printed circuit showing all
component positions; two-tone cabinet size 10X
74 x3in. Ever Ready PP7 battery 3/3 extra.

THE NEW

COMPANION

TRANSISTORISED
POCKET RADIO
Uses 6 first-grade tran-
sistors covering Long
and Medium wavebands.
Size 63 x 4} x1%in. Com-
plete with instructions.

COMPLETE KIT
£8-1 9. & 2 parts sold separately.
Battery extra.

8/6.
3 TRANSISTOR POCKET RADIO

May be built in one evening. Uses miniature
speaker, ferrite rod aerial and 2 germanium
diodes. Covers medium and long wavebands.
Complete with instructions and all components

ONLY 0~ All ts sold sep-arately.
28/" (bat%)earl;es 1/3extra). P. &P. 2/-.

COMPLETE RADIO
THE LEECO| §

6 TRANSISTOR
POCKET PORTABLE

£9.196 1 » 2

Beautifully designed an

preci-

cision built. Uses six high grade o
transistors and one diode. ,;%;3
Frequency range B35 kefs.-4 W T
1605 ke/s. Built-in 2}in. P.M.~

speaker. Dimensions 13 X 2§ x 4}lin. Weight
7 oz. Complete in presentation box with
carrying case and earphone.

V.H.F./A.M. RADIO
FORONLY £49 120 P. &P. 5/~

Brand new, in superb walnut cabinet (size 19 x
8} x 14in). Covering 80-100 Mc/s. 16-49 M.,
200-500 M. and 1,200-2,000 M. Mains trans.
200-260 v. with 3 tappings. Ferrite rod aerials
for A.N. Gram and ext. speaker positions. Fully
guaranteed.

COSSOR BATTERY ELIMINATORS

MU2. For operation on

200/250 v. 50 c/s. A.C. -

mains output. L.T. 1.5 @
[so

v. 125 mA. H.T. 90 v.
10 mA. i

Opposite Paddington General Hospital.

CUNNINGHAM 9530

Buses 18B & 36 pass the door.

HI-FI BARGAIN BOX

® G.E.C. SUPER QUALITY ®

®  METAL CONE LOUDSPEAKER
® oyR PRICE List Price

® £5.19.6 'Y
[ ]

P. & P. 2/8.

Outstanding perfor-
mance. Frequency res-
ponse from 30 cfs to
20,000 c/s. Exceptional
Bass reproduction. Max-
imum power rating (single unit) 12 watts. ®
Only 8in. overall dia. Accessories avail- o
able include:

Power Bracket for unequalled Bass re- ®
@ production 7/6. Presence Unit—which @
gives a musical illusion of actually being
among the instruments £2/19/6 and Auto-

@ Transformer for distributing audio power ®
between two or more Metal Cone speakers
and Presence Units 30/-.

@ JUST ARRIVED AT GREATLY RE-
DUCED PRICE! FOR USE WITH THE

® GEC. METAL CONE SPEAKER ®
G.E.C. HIGH QUALITY 12 WATT
AMPLIFIER AND PREAMPLIFIER.
SEND S.A.E. FOR FULL DETAILS.

AMPLIFIERS

THE TELEFUNKEN
STEREO HI-FI AMPLIFIER

NOW ONLY

£9.19.6g8 _

Original e o
Price 16 gns. rs & j#
P.& P. §- - Y

The perfect Stereo amplifier designed to un-
equalled specifications:

Power output 5 watts (2% watts per channe]).
Frequency response 30 cfs to 40 kefs. 2dB.,
46 c/s to 30 kc/s. §dB.

Suitable for all normal inputs from tape re-
corders, pickups, microphones, radio. 3
Power requirements 110, 125, 150, 220, 240
volts A.C. 4
Piano key selecting. Preselected tone control.
Size 12 X 9 x 2in. Finished in grey/green
hammered enamel.

THE ONLY REMAINING STOCKIST!

AVANTIC AMPLIFIERS

8PA11 STEREO AMPLIFIER AND PRE-
AMPLIFIER

Twin 10 watts output, 3-dimensional Monaural
reproduction by combining both channels, 3
inputs for each channel. Size 14}in. wide, 4in.
high, 8§in. deep. LIST PRICE £29/8/-.

19 GNS.  curr & 1ns. 7.

PL6/21 10 WATTS MONAURAL AMPLIFIER §
AND COMBINED PRE-AMPLIFIER CONTROL
UNIT. 5 inputs. Size 14}in. wide, Din. deep,

4in. high.
LIST PRICE szs//s/-.

19 GNS- CARR. & INS. 7/6.
8 WATT AMPLIFIER

Made by well-known manufacturer. Spec.:
2 EL84, 12AX7, and EZ81. Push-pull output.
Separate Bass and Treble controls on panel with §
extended lead.

£4.15.0 P. &P. §/6.
3/4 WATT AMPLIFIER

SUITABLE FOR STEREO ADAPTOR
Spec.: 2 valves EF80 and EL84. Switch control
for Stereo and Mono. Suitable for use with

Acos GC/71, GP/78 and Garrard GC/10.
Complete with wiring diagram.
£2.19.6 P. & P. 26
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152/3 FLEET ST., LONDON, E.C.4.
Telephone: FLE 2833
Business hours: Weekdays 9-6.
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AMPLIFIERS, STEREO AND
MONAURAL, BY:

VERDIK QUAD

ARMSTRONG LEAK

ROGERS W.B.

DULCI etc.

THE POPULAR

“VERDIK
QUALITYTEN"

10 watt push-pull altrs linear Hi-Fi amplifier with pre-amp.
Amplifier; Valves EF86, ECC83, 2-EL84,
E281. Sensitivity 40 M/V for 10 watts, output impedance,
4, 8 and 16 ohma, spare supply for tuner, 200/250 v., A.C.
INPUTS Radio: 100 M/V,, tape
300 M/V. GRAM: LP 50 M/V, 78 60 M/V. MIQ: 10 M/V.,
output socket for recording direct to tape recorder. Treble:
between —10 DB and + 12 DB at 10 KC/S. BASS between

-10 DB
12 DB at 20 C/S.
Finished grey,gre-
en stove enamel,
control panel in
lettering.
fully guaranteed.
Original price 20

control unit.

Pre-Amp,: valve EFS86.

STOP PRESS

ANNOUNCING THE NEW VERDIK
MK. Il QUALITY TEN AMPLIFIER
POWER AMPLIFIER as above,
with attractive new pre-amp. control
unit, using 2 EF86 valves, separate
inputs for magnetic and crystal
p/ups, radio, tape and microphone,
5 position input selector, bass and
treble controls continuously variable
between —I0DB to + 12DB, bass
rumble filter, treble filter for old

records.
ONLY 18 GNS. Post & Packing 7/6.

THE NEW VERDIK TAPE RE-
CORDER. The $22, fitted with
Collaro studio deck, twin track,
3 speed 74in., 3%in. and 13in. p.s.
Fast rewind, frequency response
60 cfs. to 10 kefs., microphone and
radio inputs, record level indicator,
ex. speaker socket, 2 watt output,
attractively styled portable cabinet

18in. front to back, I54in. wide,
64in deep. Weight 26 1b.
Usual price 39 gns. OUR PRICE

33 GNS. Packing and Insurance
15/-. 4 track model at 39 GNS.
S.ALE. for details.

THE NEW JASON RANGE
FOR CONSTRUCTORS

JTV2 Tuner completely assembled ready for
use, £25/7/-.

FMT2, In kit form with free standing case
with power pack. Including valves, £8/19/8.
FMT3. Variable tuner 88-108 mc/s. Variable
AFQC control dual limiters, approx. 80 mile
range. Including valves, £10/19/6.

JRB2 Tuner, self powered ewitched tuner
for FM and TV sound. Both BBC and JTA.
as raquired, including valves. £13/19/6.
MERCURY H switched FM/TV eound tuner
in kit form for building Into cabinet, in-
cluding valves. £10/10/-. Power pack kit,

£2/14/9.

2/6 post and pkg. on all the above. S.A.E,
for details. :

Btockists of all other Jason Kits

gold

V.H.F. TUNERS BY:
ARMSTRONG T.S.L.
LEAK DULCI
QUAD ROGERS, etc.

HI-Fi SPEAKERS BY:

GOODMAN W.B.
PLESSEY T.S.L.
WHARFEDALE G.E.C.
LORENZ etc.

THE NEW VERDIK
SUPER TAPE RECORDING
EQUIPMENT

and +

f)n;B PRICE The Tape Deck using 3 motors, separate power pack
£14/19/6 included, 3 heads, 2 speed 3] and 7} L.P.8., wow and

& flutter better than .2% at 7} L.P.8., intcgrated.
P. & P.7/6 6 valve record amplifier and playback pre-amp.,

magic eye level indlcator, finished in grey and white
stove enamel. Bpecially designed to feed into any
Hi-Fi system. COMPLETE including 1,200 ft.
Tape and 6in. Take-up Bpool, £35. Carr. and pkg.
15/-. B8.A.E. for Detailed Spccification.

22 2 24 24 2 26 26 20 220 220 255 5 5 -

SPECIAL OFFER!
THE “FLEET SIX” TRANSISTOR

The ' Fleet 6, 2 wow of a transistor set that really
gets the stations, New design é-transistor superhet
pocket receiver, using 6 guaranteed first grade
transistors plus sensitive diode, push-pull outzut

internal
ferrite

r o
aerial,
2%in. high
flux speaker,
provision for
car aerial, overall size
74 x 43 x 2}in. Simple to follow instructions. All
components guaranteed, service after sales. This is
equal to many manufactured sets at double the price,
All components including cabinet, transistors,.speaker,
circuit, etc., only £8/19/6, complete. Post and pkg.
3/6. PP4 Battery 2/- extra. All components sold
separately. Send S.A.E. for details. Circuitand instruc-

tions 2/6

STOP PRESS!
Brand new in sealed carton at bargain price the famous
G.E.C. 8in. METAL CONE LOUDSPEAKER. Speci-
fication: frequency range 30-20,000 c/s., maximum power
rating 12 watts, speech coil impedance 3.6 ohms at 30-3,000
cycles, rising to 12 ohms at 10,000 cycles, flux density 13,500
gauss lines, overall depth 4}in., weight 3lb. 6 oz.

Maker's Price £9/7/-. Our Price £5/19/6, post and packing 5/-.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*

The FLEET 6 PORTABLE
TRANSISTOR RECEIVER

Using 6 guaranteed first-grade tran-
sistors, sensitive diode, p/pull output,
medium and long wave bands, printed
circuit, high Q ferrite rod aerial,

6 x 4 high flux speaker. Provision
for car aerial.  Attractive 2-tone
cabinet, overall size 9 x 7 x 3in.

w"cw

instructions,
all components
including 2-tone
cabinet, transistors, speaker circuit,
etc. £9/19/6, complete, P, & P, 3/6.
Battery extra. All components
guaranteed and sold separately.
Send S.A.E. for details, Circuit
and instructions 2/6 post free.

* Q00000000 OO O OO * Kk kK %k %k kK

BUY NOW!

Definitely the last of the remaining
stocks of the

AVANTIC
BEAM-ECHO HI-FI
EQUIPMENT

SP21 STEREO PRE-AMP

CONTROL UNIT

A twin channel pre-amp. control unit, has
6 Inputs for each chanpel. INPUT SENSI-
TIVITY for 250 M/V or 1.5 V. output.
TUNER 100 and 250 M/V. Tape 100 M/V.
flats 250 M/V. PICK-UP b6 and 50 M/V.
Frequency response: 40 cfs. to 15 kefs.
TAPE OUTPUT 650 M/V continuously
variable basa and treble control, loudness
control and stereo balance control. Power
required 6.3 V. at 1.3 amp. A.C. 350 V. at
6 M/A D.C. Will match any hi-ft amplifier.
Manufacturer’s price £28/10/-. OUR PRICE
now £16/19/6. Carr. and packing 10/-.

AVANTIC PL6-21

High quality monaural power amplifier and
pre-amp. tly housed and suitable for
shelf mounting or cabinet. Two EL84, three
EF86, one ECC83, one EZ81, 20 watts peak;
speaker impedance, 4, 8 or 16 ohms. Sen-
sitivity; 4 M/V on pick-up. 3 M/V on tape.
00 M/V on tuner, Intermod. distortion
1% at 10 W. equivalent. Slnewave output.
Maker’s price £28/10/-, OUR PRICE 19 guns.
Post and Packing 10/-.

AVANTIC SPAIl Stereo Amplifier

A twin ch 1 ifh and pi p.,
push-pull output. 10 W, peak each channel,
rumble filter speaker, Impedance, 4, 8 and
168 ohms. Tape output: 100 M/V. Contin-
uonsly variable treble and bass. stereo
balance control. Input sensitivity: for
7W, 100 M/V radlo; 100 M/V tape; 650 M/V
pickup. Manufacturer’s Pprice 28 gns,
OUR PRICE 19 gns. Post and packing 10/-.
STEP II Stereo pick up pre-amp. unit,
84/-. P. & P. 2/6.

STEP 21 type pre-amp. umit, also 84/-.
P. & P. 2/6.
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VALVES

ACSPENDD 4/ | EBC90 .
AL60 . 6| E R

AND MANY OTHERS

Brand new, indi-
vidually checked
and guaranteed

QS$95/10

C.O.D. 2/- extra.

930
954
956 .
958A .
1616 .

12DP7 6
VCR97 ...... 15/~
3/— | VCRX258 (with
210VPT 7 pin2/6é | scanning coil)
250TH £9 e
’ VCRI38 ...30/-
VCI39A ...35/-
Photo Tubes:
CMG8
CMG25
GSIé6
93I1A ...
Special
2J31

130/~
22/6
T
WL4I7A ...15/-

IN STOCK including Cathode Ray Tubes and Special Valves.
All U.K. orders below 10/- P. & P. I/-; over 10/- |/6: orders over £3 P. & P. free.

Overseas Postage extra at cost.

MARCONI SIGNAL GENERATOR. TF
144G, 85 kc/s—25 mcfs. Made up to new
standards, £70. Delivered free.

R.109 RECEIVER. Covering 2-8 mcfs. 6v.D.C.
with set of spare valves and carrier. Brand new
in original packing case. £6/18/- including de-
livery In U.K.

FAMOUS AMERICAN CARBON HAND
MICROPHONE. Type T.17, £2/5/-. P. & P. 3/6.
VARIOMETERS for W/S No. 9. Fully tested
and working, 12/6. P. & P. 2/6.

TCS RECEIVERS made by Collins of US.A.,
in fully guaranteed working condition. 1.5-
12 mcfs. Line-up: 1287 (1), 125Q7 (1), 12A6 (2),
12SK7 (3), power requirements I2 volts L.T.,
225 volts H.T. £11/10/-. Carriage 12/6.
FAMOUS RCA TRANSMITTER TYPES
ET 4336, K. & L. Frequency 2 mcfs.-20 mcfs.
Power output: 350 w. telegraph, 250 w.
telephone. Type of modulation—Class B high
level. Audio inputimpedance 500 ohms. Power
supply 190 to 250 v. Single phase 50-60 ¢, Tube
complement: Crystal oscillators 807, Master
oscillators 807, Intermediate amplifier 807,
Power amplifier 813(2), Modulator 805(2),
Rectifier B66A(4). Complete with Master
oscillators, crystal multipliers, speech amplifiers,
microphones, keys, instruction manual etc.
We guarantee full supply of all replacement
parts for a minimum of 5 years after purchase.
Export Enquiries Invited.

VIBRATOR UNIT. [2v./160 v. 35 m.amps.
Exceedingly well filtered and smoothed. Ex-
cellent for car radios. Including one 6X5G
valve and vibrator 17/6. P. & P. 7/-.

U.H.F. SIGNAL GENERATOR TYPE TS14
3,200-3,370 mc/s., power measuring range 20—
200 mW., R.F. output power —20 to —[00
dbm below | mW. Power supply 115 w. A.C.
Price £15. Carriage |5/-.

H.T. CHOKES made by Bendix Radio (U.S.A.)
3 henrys .600A D.C. 25 ohms D.C. resistance,
18 volts R.M.S. 60 cycle test, £1/12/6, P. & P. 6/—.
Ditto 10 henrys 250 amps. D.C., 90 ohms D.C.
resistance, 1500 R.M.S. 60 cycle test 16/6.
P. & P. 3/6.

BRAND NEW ORIGINAL
PARTS FOR AR88 RECEIVERS.
I.LF. TRANSFORMERS. Ist, 2nd, 3rd, 4th
(for type D), 12/6 each, or complete set of 6, 60/—.
. Transformers. Crystal Load, 12/6 each.
Plates escutcheons for (D and LF), 15/- each,
Dials (for type D), 10/- each.
Logging dial (for D and LF), 10/- each.
Filter Chokes (for D and LF), 22/6 each.
Output Transformers (for LF), 30/- each.
Antenna Trimmers (LF and D), 2/6 each.
Filter Condenser 3 x 4uF, £2/10/-.
Condensers,”3 x .25uF (D and LF), 2/6 each;
3x .OluF (D and LF), 2/6 each.
RF Antenna Inductors (D and LF), 7/6 each.
Mains Transformers (LF), £3 each.
Small Mica Condensers, various
1/6 each.
Small Trimming Tool, 7/6.
Instruction Manual for ARBSD, £I.
CARBON INSET MICROPHONE, G.P.O.
type, 2/6. P. & P. 1/6.
SPECIALLY BUILT POWER PACK for
TCS receivers, 230 volts A.C. mains, including
6XS5GT valve, £3/80/-. Carriage 5/~.
SUPPLY UNIT RECTIFIER No. 2I. Fullg
sealed enabling all sets built for 6 v. (R209,
R109, etc.) to work from A.C. mains. Input
90 v.-260 v. A.C. (taps at 10 v. intervals);
ouput excellently smoothed up to 10 amps with
meter indicating exact output voltage. Meas-
urements 12 x 9 x 10in. Price £8. Carriage
and packing |5/~.
VACUUM CONDENSER. 32,000 v., 50 pF.,
12/6. P. & P. 3/-.
FREQUENCY METER BC221 TECH-
NICAL MANUAL 22/6.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

SPARE

values,

B.P.5 TRANSCEIVERS. Specially built for
Parachutists during the war. Receiver Super-
het Transmitter crystal controlled. CW.
and phone. 2-8 mc/s.,, 829 valve as output.
60 w, on CW, |5 w. on microphone, together
with mains power pack |20/zzg v., two rotary
converters to work from 12 v. battery, micro-

phone, key and dipole aerial. Price £I5.
Carriage 30/-.
RECEIVER TYPE BC 342. |10 v. AC.

1.5-18 mc/s. £22/10/-. Carriage 30/,
RECEIVER TYPE BC 312. As above but
12 v, battery. £22/10/-. Carriage 30/-.

R209 RECEPTION SET. A [0-valve high-
grade Super Heteradyne Receiver with facilities
for Receiving R/T (A.M. or F.M.) and C.W.
frequency | mc/s-20 mcfs. Hermetically sealed.
Built on miniature valves and incorporating its
own vibrator power supply unit driven by a
6 v, battery (2 point connector included). The
set provides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker or
phone output. Overall measurements: Length
12in., width 8in,, depth 9in. Weight 23 1Ib.
In as new, tested and guaranteed condition,
£23/10/-, including special headphone and supply
leads. Carriage £

19-SET OWNERS. To increase output o
your set sixto ten times use RF AMPLIFIERf
No. 2 with built-in rotary converter for 12 v.
input. Four 807 valves output. Simple con-
nection with transmitter. Fully tested con-
dition, £9/15/- including necessary connectors
and instructions. Carriage and packing 15/—.
AR 88’s. Completely rebuilt with new PVC
wiring. Type ““D'' £75; Type *‘LF’’ £70.

COMPLETE SET OF STRONG AERIAL
RODS (American). Screw-in type MP49, 50,
51, 52, 53, total length I5ft. 10in. Top diameter
0.615in. Bottom diameter 0.185in., together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation,
£2/10/-. - Post free.

PERSONAL CALLERS WELCOME
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OSCILLOSCOPE

FOR D.C. & AC.
- APPLICATIONS

E dards, this high-grade
instrument ls made available at the lowest
possible price, incor Ing the
usually associated with juxoury instruments.
This **SCOPE** will appeal particularly to Bervice
Engineers and Amateurs. A high gain, extremely
stable differential Y-Amplifier (30 mV/C.M.).
Provides ample sensitivity with A.C, or D.
inputs. Especially suitable for measurement
of transistor operating conditions where main-
tenance of D.C. levels ls of pa.mmount lmportance
Push-Pull Flyback pp!
Internal Time base Scan Waveform available for
external use; pulsefoutput available for checkmg
T.V. Line O/P Transformers, etc.; provision for
exumal X 1/ and CRT. Brightness Modulation. A.C. mains 200/250 v. £15/15/- plus
. & P. 7/6 or 30/- deposit, plus P. & P. 7/6 and 12 monthly payments of 26/6
FULL 12 MONTHS’ GUARANTEE INCLUDING VALVES AND TU.

ALIGNMENT ANALYSER TYPE MC12

AC MAINS 200/260 volts. Provides:—
* WOBBULATOR” (SWEPT FREQUENCY
OPERATION, for FM/TV alignment linear
frequency sweep up to 12 Mcfs. From
400 Kc/s—80 Mcfs. CAPACITANCE
MEASUREMENT. Two ranges provided
0-60 pf. and 0-120 pf. SPECIAL FACIL-
ITY enables true resonant frequency of any
tuned circuit L.F. transformer, etc., to be
rapldly determined. Cash price £8/19/8 and
5/ P. & P. H.P. terms 25/- deposit and 5/-
P. & P. and 6 monthly payments of 81/6.

Lnuinr
i

SIGNAL GENERATOR

Covering 100 Kc/s+100 Mc/s. on fundamentals
and 100 Mec/s to 200 Mc/s. on harmonica.
Metal case 10in. x 6tin. x B}in. grey ham-
mer finish. Incorporating three miniature
valves and Metal Rectifier. A.C. Mains 200/
250 v. [Internal Modulation of 400 c.p.s.
to a depth of 30%. Modulated or unmodu-
lated R.F., output continuously variable
100 millivolts C.W. and mod. switch, vari-
able A.F. output. Incorporating magic-eye
m:)outpul indicator. Acecuracy plus or minua
2%.

%
Or 25/- deposit and 6 monthly payments of
Post & Packing 5+ extra.

21/6.

£6/19/6
SIGNAL GENERATOR

Coverage: 120 Kcfs-230 Kefs., 300 Kefs.-
900 Kcfa.,* 900 Kcjs-2.75 Mcfs., 2.75 Mcjs.-
8.5 Mc/s., 8 Mc/s.-28 Mc/fs., 16 Mc/s.-56 Mc/s.,
24 Mc/s., 84 Mcfs. Metal case 10in. x 8}in.
% 4}in. Bize of scale 6}in. X 3{in. 2 valves
and rectifier. A.C. mains 230-260 v. In-
ternal moduiation of 400 c.p.s. to & depth of
30 per cent. modulated or unmodulated R.F.
Output continuously wariable. 100 millivoits
C.W. und mod. switech variable A.F. output
and moving coil output meter. Grey hammer Or 25/~ deposit and 4 monthly
finish case abd white panel £4 /1 9 /6 payments 21/6. P. & P. b/- extra.
Accuracy plus or minus 2%.

SIGNAL & PATTERN

GENERATOR
£6/19/6 IeF

Or 25/- deposit. P. & P. 5/- and 6 monthiy
payments of 21/6.

Covenge 7{6 Mc/s.-210 Mc/s., in five banda,
allon slow mouon tuning audio

CHANNEL

‘Will tune to all Band T and Band III
stations. BRAND NEW by famous
manufacturer. Compiete with P.C.O.
84 and P.C.F. 80 valves (In geries)
LF. 18-19 or 33-38. Also can be modi

fled aa an aerial converter (instructions
supplied).

Complete with knobs.

32/6 russse. s e

HEATER TRANSFORMER
To suit the above, 200-260 v. 8/- plus 1/6 P. & P.

2700257
Lt

outpui. 8 vertical and horizontal bars, log-
ging scale. In grey hammer finished case with
carrying handle. Accuracy +1% A.C. mains
200-250 v.

MAINS TRANSFORMER
All with tapped primaries 200-250 volts
0-160, 180, 200 v., 60 ma., 6.3 v. 2 amps., 10/68. 850-0-350, 70 ma., 6.3 v. 1 amp., 6.3 v,
2 amp., 10/6, 250-0-250, 70 ma., 6.3 v., 2 amp., 10/6. Postagr nd packing on the above
8-

280-0-280, 70 ma., 6.3 v. 2 amp., 6.3 vPl nmp 10/6. P. & P. 3/-. 280-0-280, 120 ma.,
g 3/-.

6.3 v. 2 amp., 6.3. v. 8 amp., 17/6.

B.S.R. MONARCH UAS8 with FUL-FI HEAD

4-speed piays 10 records 12in., 10in. or 7In. at 16, 33,

45 or 78 r.p.m. Intermixes 7in., 10in. and 12in. records

of the same speed. Has manual play position: colour

brown. Dimensions: 12}in, x 103in, Bpace required

above baseboard 43in., below baseboard 2jin. Fitted

;‘ith Ful-Fi turnover crystal head. £6/18/6. ‘Plus /-
. & P

STEREO HEAD £7/19/6 Plus 5/- P. & P,

LINE EHT. TRANSFORMER

With built-in line and width control. 14 KV Bcan Coil, 90in. deflection, on ferrite

yokes. Frame O.P. transformer 500 pt. 18 KV. smoothing condenser. Can be used
for 14in., 17in. or 2Hn. tubes. 9[ 6 Plus
Complete with circuit diagram 4/-P. & P,
As above, Plus
but for 625 lines iz-‘ 4/-P. &P.

FOCUS MAGNET suitable for the above (state tube), 10/, 2/6 P. & P.

3-TRANSISTOR POCKET RADIO

INCORPORATING MINIATURE
SPEAKER

Plus GERMANIUM DIODE and
PRINTED CIRCUIT
Size 31 x 4 x Zin.
Incorporating Ferrite Rod Aerial. Two
Surface Barrier Transistors and one
Audio. Tunable over medium and long
waves.
I:ubr‘;'elldf 39[6 Plus |/6 P. &P. All transistors

ALL PARTS SOLD SEPARATELY
Circuit diagram /6, free with Kkit.

guaranteed 100%

AC/DC POCKET MULTI-
METER KIT

2in. moving coil meter,
scale calibrated in A.C./D.C.
voits, ohms and milliamps.
Voltage range A.C./D.C. 0-50,
0-100, 0-250, 0-500. Milliamps
0-10, 0-100. Ohms range 0-
10,000, Front panel, range
switch, wirewound pot (for
ohms zero setting), toggle
switch, resistor and rectifier.
19/6. P. & P. I/6. Wring
diagram |1/-, FREE with kit.

L S R SOOI SIS S

]

BATTERY RECORD PLAYER AND AMPLIFIER
Incorporating 45 r. p.m “Btarr’* motor, “Acos’’ crystal pick up, 3 transistor push-pull,
8, Output 500 mlulwatts 49/6 plus 3/6 P. & P.

5-VALVE AMPLIFIER
IDEAL FOR SMALL
HALLS

High power—high quality. 200/250v
A.C. 2 inputs, mike and gram, bass
and treble lifts, For use with Stan-
dard/L.P, Records. Two would be
suitable for stereophonic. |deal P.A.
system, £3/19/6. P. & P. 6/6. CRYS-
TAL MIKE to suit, 15/~. P. & P, 1/6.
8in. P.M. SPEAKER to suit, 12/6.
P. & P. lj6.

145

PORTABLE AMPLIFIER

On printed circuit for A.C, Mains 200/250 v. Size 4in. x 3in. with tone
and volume control. Valves: ECL82 and EZ80, 39/6. P. & P 2/6.

RADIO AND T.V. COMPONENTS (ACTON) LTD.

23A, ACTON HIGH STREET, LONDON, W.3.

GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.
TERMS OF BUSINESS C.W.0.
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NEW 7th EDITION

| 4

»RADIO VALVE
E 'DATA
4

istors, rectlﬁers & 'cathode ray tubes.
Postage 10d.

Brans EQUIVALENT RADIO TUBES
VADE MECUM. 40/-. Postage 2/-.

COLOUR TELEVISION by P. Carnt. The
N.T.S.C. System Principles and Practice.
85/-. Postage free.

RADIO AMATEUR’S HANDBOOK.
A.R.R.L. 1961 Ed. 32/6. Postage2/3.

REFERENCE MANUAL OF TRAN-
SISTOR CIRCUITS—Mullard. 12/6.
Postage 1/-.

HANDBOOK FOR RADIO OPERA-
ORS. G.P.O. 6[-. Postage |/-.

TELEVISION ENGINEER'S POCKET
BOOK. By J. Hawker. 12/6. Postage éd.

HANDBOOK OF LINE COMMUNICA-
TION. Vol One, Royal Signals. 30/-.
Postage 2/-.

HI FI FOR BEGINNERS. By J. Borwick.
7/6. Postage 6d.

COMPLETECATALOGUE I/-.

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2

Phone: PADdington 4185
Open 6 days 9-6 p.m.

All makes of Single and

Multi-range Instru-

ments repaired and
recalibrated.

PROMPT SERVICE

A comprehensive range of MIGRO-
AMMETERS—AMMETERS—VOLTMETERS.

Standard sizes 23"—34"—5" x 4"
Scaled to your specification.
QUICK DELIVERY.

E.LR. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.9 Tel.: LAD 4168

WIRELESS WORLD

DON'T CRY CRISIS
BUY A BENDER AND
BEAT IT

RX-20

This UNIQUE BENDER
Quickly and Accurately Forms

Angles,
Trays,

Channels, Sections,
Chassis Brackets,
Shrouds, ete.

Boxes, Lids
Clamps, Clips

The RO-20 and RXX-26 are becoming
‘“essential equipment” for Electronics,
Radio, T.V. and Genera! Research work.
Many now prefer the RZ-26.

The RO-20 is similar in general design
and finish to the RX-20 shown above,
but is lighter and less expensive.
Obtainable only direct or through leading
tool merchants.

For 6-page Folder write lo :—
A. A. TOOLS (w)

197a Whiteacre Rd., Ashton-u-Lyne
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SOUND
SYSTEMS

THE
MOST UP-TO-DATE
RANGE

OF

SOUND
EQUIPMENT

~ INCLUDING
Pre and Power Amplifiers, Mixer
Units, Microphones, and Loud-
speakers.

LET

AUDIX LTD.

of STANSTED
(Phone: STANSTEAD 3132) ESSEX

Plan, Install & Commission
YOUR SOUND SYSTEM

FOR SALE

Tube Processing Factory, Nine Pumps-
Re-screening and Aluminizing Equip-
ment, Premises for Sale or Let, own Van
Service calling on over 150 dealers.
Over 8,000 Tubes Sold Annually,
small overheads. Well-known tube
and good name. No other regunning
within 100 miles, good opportunity for
large Rental Retailer wanting to cut
cost, or Tube Rebuilders wishing to
expand into an area with big potential.
Principals only.

Box. No. 5051 cfo *“ Wireless World.”

DEVELOPMENT ENGINEER

Engineer experienced in the design of
circuits using transistors at audio and
radio frequencies to work on the develop-
ment of car radio receivers.

Three or four years experience is de-
sirable together with H.N.C. or City and
Guilds Certificate.

This post, which is available at SMITHS
RADIOMOBILE—Britain’s Car Radio
Specialists—is permanent and pension-
able, and offers an attractive salary.
Applications will be treated in strict
confidence and should be addressed to:—

The Staft Manager,
S. SMITH & SONS (ENGLAND) LTD.,
Cricklewood, London, N.W.2.
quoting reference SM.433.

up to 18/6. Over 2/6.

LYONS RADIO LTD.

BATTERY CHARGER OR MODEL RAILWAY COMPONENTS.

RECTIFIERS. Full wave bridge types for outpuu up to 12 v. D.C. 1 Amp. size
5/3. 2 Amp. 8/9. 4 Amp. 12/6. 8 Amp, 15/6
TRANSFORMERS, Pri. 200/250 v. scc. tapped 3. 5 9 and 17 v. for producing & D.C. T.44,

output when used with above rectifiers of 2, 6 and 12 v, respectively. 1 Amp. size
11/8. 2 Amp, 15/6. 4 Amp. 18/6. 6 Amp. (tapped 9 and 17 v.) 26/-. Postage 1/9

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 ohms)
5-1¢0 amp. ultra linear, 8,000 obm. 43% tappings, 30/-.

P/P. 2/8

MAINS POWER UNITS. Input 200/250 v. 50 cps. A.Q. maing. Output: H.T. 300 v.
smoothed D.C. at 150 mA, L.T, 6 A.C. at 4 A. twice. 8ize 10} in. high x 13
deep x 7in. Bpecial features lnclude double filter unit ensuring negllglble hum,
Mansbridge fuses and switches for mains and H.T
pilot light indicator for each. Made to Govt. spec., tip-top quality throughout. Con-
dition as new and unused with 5U4 rectifier valve lncluded Truly remarkable value.
PRICE ONLY 59/8, carriage 7/6,

RESISTANCE WIRE. Make your own wire-wound resistors. Brand new cupro-
nickel wire in 4 oz. reels. 38 5.w.g, s.s.c. approx. 27 ohms per yard. 32 s.w.g. 6.5.e.
approx, 7.6 ohms per yd. 31 s.w.g. s.8.c. approx. 6.2 obms per yd. PRICE ONLY
3/6 per reel post paid.

SMOOTHING CHOKES. 10H, approx. at 150 mA, D.C. resistance only 200 ohms.
‘Wt. 6 Ibs. Fully impregnated, size 4 x 4 x 3iin. Made to Govt. epec. PRICE ONLY
718, post 2/9.

PLUGS AND SOCKETS, We stock a large range of " Bervice '’ types and can supply
the correct type for most units on the " Surplus ** market. (Postal enguiries 8.A.E.,,
please)

3 GOLDHAWK ROAD, SHEPHERD’S BUSH, LONDON, Ww.12.

Telephone: SHEpherds Bush 1729

T.55. =10 amp. and tuner, 300-0-300 v., 120 mA., 6.3 v, 2.5 a., 6T, 6.3 v. 2.5 a.,

T.162.  5-10 amp. and Osram 912, 6,600 ohm. 209 tappings, 30/- P{P. 2/6.
T.142. 7 watt stereo amp., 9,000 ohm. 20% tappings, 26/-. P/P.
T.140, 3 watt amp., t, A f.a.pe amp., 3 watt stereo, 5,000 ohms, 12[- PIP. 1/6.

yDe
MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 c/s).

8.8 v. 1a., 32/-. P/P. 8/-.

T.56, §-10 amp. 300-0-300 v. 100 mA. 6.3 v.2.6a,,cT6.3v.1a,, 27/-. P/P, 3/-.

T.101. Two 5-10 amp. Low loading, 300-0-300 v., 150 mA., 6.3 v. 4a., ¢T., 6.3 v.
1la., 34/~, P/P. 3/3.
T.143. 7 waM. stereo 250-0-250 v,, 150 mA., 6.8 v. 4 a. cT., 6.3 v. 1 a,, 33/-, P/P.

3/
T.141, 3wau 300-0-300 v., 60 mA., 63 v.1a., cT., 6.3 v, 15,22/-
TRANSISTOR TRANSFORMERS. (Drivera for S|ng|e "Ended Push-Pull
T263. Ratio 3.6: (141) Two OC72's 200 mW., 10/~. P.P. 9d.
T264. Ratlo 6.6: (1+41) Two OC8l's 500 mW., 11/~. P/P. 9d.

All transformers fully guaranteed, all shrouded fully except T140 and Transistor,
Write for our fully illustrated catalogue, with ali data.

SPECIAL OFFERS T44 and T55, §9/~; T143 and two T142’s, 82/-. P/P. 4/- on both.
Mullard’s latest Publication detailing the complete range. * CIRCUITS FOR AUDIO
AMPLIFIERS," 8/8. P/P.1/-.

MULLARD REFERENCE Manual of Transistor Circuits 12/6. P/P, 1/-.

SOUTHERN TECHNICAL SUPPLIES, 83, 8tation Road, Portslade, Sussex

PP 2/6.
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TECHNICAL
TRAINING
in radio
television

and

electronics |

engineering
with

WIRELESS WORLD

The decision is YOURS. To be a success
in your chosen career; to qualify for
the highest paid job; to control a
profitable business of your own.
ICs home-study courses put your
plans on a practical basis; teach you
theory and practice; give you the
knowledge and experience to take you,
at your own pace, to the top.

Choose the RIGHT course:

RADIO AND TELEVISION ENGINEERING
INDUSTRIAL TELEVISION

RADIO AND TELEVISION SERVICING
RADIO SERVICE AND SALES

VHF/FM ENGINEERING. ELECTRONICS
COMPUTERS AND PROGRAMMING

A.M.BRITIR.E.; City and Guilds

Telecom. Technicians.

C. & G. Radio and T.V. Servicing
(R.T.E.B.).

C. & G. Radio Amateurs Certificates.

THERE ARE ICS COURSES TO MEET
YOUR NEEDS AT EVERY STAGE OF
YOUR CAREER

FILL IN AND POST THIS COUPON
TODAY

You will receive the FREE 60-page ICS
Prospectus listing examinations and
1cs technical courses in radio, television
and electronics PLUS details of over 150
specialised subjects.
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LEARN-AS-YOU-BUILD

Practical Radio Course

Gain a sound knowledge of Radio and
T.V. as you build YOUR OWN 4-VALVE
T.R.F. and 5-valve superhet radio re-
ceiver, Signal Generator and High-
quality Multimeter. At the end of the
course you have three pieces of per-
manent and practical equipment and
a fund of personal knowledge and
skill . . . Ics Practical Radio courses
open a new world tp the keen Radio
amateur.

Other ICS courses include:

MECHANICAL, MOTOR, FIRE,
CHEMICAL, ELECTRICAL AND
CIVIL ENGINEERING . . . SEL-
LING AND MANAGEMENT,
ARCHITECTURE, WOODWORK-
ING, FARMING, GARDENING,
ART, PHOTOGRAPHY.

PLEASE STATE ON COUPON SUBJECT IN
WHICH YOU ARE INTERESTED.

TR —

|INTERNATIONAL CORRESPONDENCE SGHOOLSI

DEPT. 223, INTERTEXT HOUSE, PARKGATE ROAD, LONDON S.W.II I

PLEASE SEND ME FREE BOOK ON.........ccccoceen

r——;—- ——
B

.................... Berreensaiireratetaciierosiseiiioseitnatons I

PERSONAL CALLERS weclcome at the 1,C.S. Information Bureau,
73, Kingsway, London, W.C.2,
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° ° CAREERS FOR
o  [Enthusiastic  experi- electronic engineers RADIO TECHNICIANS
§ Qg euks s mechanical engineers ©
® with suitable qualifi- h ° IN CIVIL AVIATION
: draughtsmen
[ cations who seek re- Bl 5 . ® . . .
g A limited number of interesting posts Vacancies for radio technicians aged
® ward for effort in a : ; ® 19 or over at Airports and Radio Stations
are still open in our new ° throughout the United Kingdom main-
® pleasant and challeng- laboratory at Ilff)rd working ) taining radio communication and elec-
®  ing environment are on forward looking development in ° | ot nsvxgau:xlmlknmd?.d e
. . . 1 1 undament; owledge oOf radilo
® invited to write, *phone the advanced telecommunications field. ® with some practical expericnce cequired
® - L for entry. ‘Training given on the equip-
or call :
° : The Personnel Manager, °® ment in use.
The Plessey Company Limited, Salary according to age and station,
{ Ilford, Essex. II.Ford 3040 { approx. £810 at age 25, rising to £930.
® Plessey J OIEHEESSERy 1 ® ThrIe)e.;nc.l é‘nzilf weeks’ holiday with
pay. Paid sick leave.
o 0000000003000 000000000000 Facilities to study for highet qualifica-
i N | tions giving good prospects of pension-
. able posts and promotion to Tele~
communications  Technical  Officer
Grades with salary maximums £988,
£1,128 and £1,388.
Apply for further details to Ministry
SEN OR | of Aviation (EST/5a), Room 755, The
%Vdeclpzhi, John Adanlx Street, Lo}r;don,
B B A2, or any €mplo! ent exchange
We wish to appoint ENGINEERS with knowledge of the Rac!lo Components quoting order YNO‘ pWZ;‘minster 355%,
Industry to Senior and Junior Sales positions in an ever expanding field. Some
industrial experience and technical qualifications are preferred.
Present location need not be a deterrent as cars will be provided, but
applicants must be prepared to travel anywhere in the country. It is the Com- — ==
pany’s policy to pay generous and progressive salaries which are fully commen-
surate with the individual qualification and experience offered.
Please apply in confidence quoting SR[T to:— ",r‘ )
The Regional Personnel Manager, - §MTR@N
The Plessey Company Limited, . T
Wood Burcote Way, Towcester, Northants. =
© © 066 00 06 9 0 006 00 06 06 0 006 06 06 00 ¢ 0 0 0 0 ENGINEER
- PRINCIPAL :
o Expansion of the Marine Equipment Unit of A is required by our Test Department for
The Plessey Company has created vacancies for the fault finding and testing of electronic
° ELE cTRo N Ic .. . N P instruments to government specifica-
Principal Engineers capable of controlling the tions.
® EN GIN EERS development of complex electronic equipment. Q Applicants should have had previous
experience in this work, or dealt with
<2 ° radar in the Services or have serviced
° Candidates are expected to have a good academic background and at least ° ;:lefw:zns anw%v;%d“’s‘
. -y . s e1. . -
° five years’ experience in a senior design position. Familiarity with the o Please il —
° requirements of the Defence Ministries will be advantageous. Generous O Brian B. Lynch
" salaries will be paid to successful applicants. Assistant Personnel Officer,
o Please reply giving full details to the Personnel © Solartron Laboratory
. Manager, The Plessey Company Limited, —~ 3 . Instruments Ltd.,
° Ilford, Essex. Plessey . Queens Road, Thames Ditton,
- - J Surrey.
© 06006 06 0 06 00 0 00 0 0 0 0 00 -- * o

PROJECT DESIGN ENGINEER

to carry electronic projects through from circuit
design, styling, and mechanical engineering to
production.

Qualification: degree, H.N.C. or equivalent. De-

in miniature AF or V.H.F. equipment. Age range
23-35. This is a permanent position and offers
excellent prospects of advancement. Non-contri-
butory pension scheme and life assurance. Apply
in confidence to Personnel Manager,
MULTITONE ELECTRIC CO. LTD,
12-20, Underwood Street, London, N.1

sign experience of three years essential, preferably.

Ir—NELSON_ RESEARCH LABORATORIES |

STAFFORD I

| PHYSIClSTS, ELECTRONIC AND
RADIO ENGINEERS to work in a group carrying
out research in PLASMA PHYSICS

|
Some of the immediate problems concern: l
I The development of High Speed Measuring Techniques of I
all kinds including spectroscopy and photography. |

I 2 The application of High Power at microwave and U.H.F.
' frequencies to gas discharge. I
3 The use of microwaves in diagnostic techniquas. I
I

' Vacancies exist at all levels of seniority and abalicants should possess wide
interests and outstanding ability. Please applv in confidence to the Director,

‘ENGLISH ELECTRIC, Group Personnel Services, English

Electric House, Strand, London,
o W.C.2, quoting reference WW 913Y,
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TRAINING
IN

RADIO
TELEVISION
AND

TELEGOMMUNIGATIONS

THE

PEMBRIDGE
COLLEGE

OF ELEGTRONIGS

00000000000%00CTO

SET YOURSELF A TARGET
T0 SUCCESS

THE PEMBRIDGE COLLEGE is the only
organisation in this country with both a
full-time attending College and a home-study
College, specialising in Radio, Television and
Telecommunications.

SUCCESS AWAITS
THE SERIOUS STUDENT

Train for one of the following certificates by
means of our courses.
City and Guilds Telecommunication
Technician's Intermediate and Final
Certificates.

Radio Trades Examination Board (R.T.E.B.)
Radio and Television Servicing
Certificates.

HOME STUDY COURSES
(A) Basic Course for R.T.E.B.

(B) Courses in Radio, Telecommunications and
Mathematics for the City and Guilds Certificates.
Courses may be taken singly or in groups.

FULL-TIME COLLEGE COURSE

(C) One Year Course in Radio and Television—
basic principles for Servicing Engineers.
Next course commences on 3rd January, 1962,
This course is recognised by the Radio Trades
Examination Board.

To: The Pembridge College of: Electronics
(Dept. P.10), 34a, Hereford Road, London, W.2,

Please send (without obligation) I
details of (A)...., (B)..., (C)..... (Please tick)

Name

AAAIESS......coo e e seeesesesssess s s s cecrcsmene
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1.C.T. Ltd.

INTERNATIONAL COMPUTERS AND
TABULATORS DATA PROCESSING

Electronic Engineers are required to specialize, after training, on Electronic Calcu-
lators and Computers installed or to be installed in Greater London and Industrial
Midlands Area.

The following training and experience is required:—

1. Experience in the maintenance and repair of electronic equipment (Pulse Tech-
niques) either in industry or in H.M. Forces; an ability to handle bench tools
and instruments and an appreciation of the effect of electrical and electronic
circuits on complex mechanisms.

2. Qualifications.

National Certificate (Electrical) or have at least covered Section B of the City
and Guilds Certificate in telecommunications. Applicants with experience on
Radar in H.M. Forces will also be welcomed.

These are salaried positions which offer:—

A. A progressive career. C. An excellent sick pay scheme. |
B. Retirement benefits. D. Holiday entitlement extended to 3 weeks after
5 years’ service.

OCTOBER, 1961

Central Electricity
Generating Board

LABORATORY
TECHNICIAN

required in the expanding Instru-
ments Services Group at the
Research Laboratories, Leather-
head, Surrey.

The Group is responsible for supply-
ing the Instrument needs of the
Laboratories, and the field of work
covers installation, testing, calibration
and maintenance of a wide range of
electrical, electronic, electromechanical
and scientific instruments, both novel
and conventional

Applicants should have several years
experlence with commercial and/or
industrial instruments and equipment,

Applicants who have this training and experience, who are in the age group 24-32
years and who seek a career with infinite lasting interest, are invited to write in strictest

confidence to:— possess a good working knowledge of
The Principal, Field Engineering Personnel Section, electronics, and be capable of working
5-11 Holborn Bars, E.C.1. with the minimum of supervision.
Preference will be given to candidates
who have completed indentured
apprenticeship with an industrial user
of instruments or an instrument
manufacturer. The possession of an
O.N.C. (Electrical) or City and Guilds
Certificate in instrument maintenance
would be an added advantage..

RADIO SERVICE
and
RADIO INSTALLATION

@® The appointment is per-
manent and pensionable,
carries staff status, and is based
on a 38 hour/5 day week, with
annual leave rising to a
maximum of 4 weeks. Salary
within the scale £690-£940 per

DARTRONIC LIMITED

3/7 WINDMILL LANE, E.I5
MARyland 6247

annum.
ELECTRONIC DEVELOPMENT
Applications stating age, qualifica-
ENGINEERS tions, experience, present position
—_— and salary to the Appointments

Oﬂ‘icer, 24/30, Holborn, London,
Experienced in wide band el
amplifiers and time bases for
oscilloscopes also Develop-
ment Engineers experienced
in design of production test
equipment.

Salary commensurate with
experience and qualifications.

Radiomobile at Cricklewood offer
well paid and interesting employment
to Radio Serviceand Radio Installation
Engineers.

Applications should be made in
writing, quoting reference SM.435, to:

MALVYN ENGINEERING WORKS
)™ Engineers (o the Radio and Electronic Industries™
Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,
to specification.

Single and Production Quandtities
7 CURRIE STREET, HERTFORD, HERTS.

Hertford 2264

The Staff Manager,
8. SMITH & SONS (ENGLAND) LTD.,
Cricklewood, London, N.W.2.
or telephone for an appointment to;— PRITEICRICELEIABONME
The Service Department — GLAdstone 0171

——Telephone :

Valve Liaison Engineer

Marconi’s Wireless Telegraph Co. Ltd., Chelms-
ford, invite applications for the above appointment.
The selected applicant will act as deputy to the
head of the group but his duties are mainly technical
liaison between development teams and manufac-
turers of valves and semi-conductors. He will
be based at Chelmsford, but must be prepared to

cations and industrial fields. Valve manufacturing
experience is helpful but it is more desirable that
applicants should have had design experience of
electronic equipment or experience in a valve
applications laboratory attached to a valye manu-
facturer.

undertake periodic routine visits throughout the
United Kingdom.

The minimum technical qualifications should be
of H.N.C. standard, together with a knowledge of
valve and semx-conductor applications in communi-

Applications, which will be treated in confidence,
should be sent to Mr. J. L. Scott, Marconi’s Wireless
Telegraph Co. Ltd., c/o Group Personnel Services,
English Electric House, Strand, London, W.C.2,
quoting reference WW 2033A.
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I.C.T. LTD.

INTERNATIONAL COMPUTERS
and TABULATORS

DATA PROCESSING

An opportunity to join the Field
Engineering Section of I.C,T exists in
the Greater. London and Midlands
Area, to service electro-mechanical
machines.

Electrical Fitters or Electrical Instru-
ment Fitters who have completed an
apprenticeship and are now secking an
mteresnng, remunerative and secure
career in the maintenance and repair
of data—processmg machines are invited
to apply if they have the combination
of the following skills and experience:—

1. Reading and understanding com-

lex wiring diagrams and using
lectrical Test Instruments.

2. The ability to handle bench tools
and measurmg instruments.

3. In possesswn of either National
Certificate (Electrical), City and
Guilds, Electrical Technicians or
Electrical Installation ‘B ” Cer-
tificate.

Applicants trained in H.M. Forces

are welcome.

During the training period a good
salary is paid; prospects for experienced
Field Engineers are at least up to £859 per
annum. Further prospects to Senior
Technician or Management are also
available with salaries of £900 upwards.

If you are in the age group 21-32
and are interested in joining this ex-
panding international organisation for a
varied and interesting career, write
now in strictest confidence to:—

Principal
Field gineering Personnel

Section,
5-11 Holborn Bars,
London, E.C.1.
These are Salaried Positions offering
a Pension Scheme, excellent Sick Pay
Scheme and Holiday Enmlemem to
three weeks after five year’s service.
Ref WW/1

FERRANTI

have vacancies in the Technical Publications Group at their
Wythenshawe Laboratories

for
TECHNICAL AUTHORS (Electronics)
and

ELECTRONIC ENGINEERS

wishing to pursue an interesting and rewarding career in the field of
Technical Authorship.

The Company’s activities are many and varied and the present vacancies
are concerned with the preparation of publications associated with the
“ BLOODHOUND ” Guidedj Weapon Systems and with the
““ARGUS” Electronic Computer and its application to various control
projects.

Applications are invited from Technical Authors and Electronic Engineers
possessing:—

(1) A wide knowledge of electronic engineering preferably to Degree or
H.N.C. standard.

(b) The ability to produce clear and concise draft publications from
engineer’s notes.

Successful applicants will be offered a salary fully commensurate with
qualifications and experience, and with the benefit of a Staff Pension
Scheme and a Dependants Insurance Scheme,

The Publications Group is housed in a rmodern building, pleasantly
situated on the Cheshire boundary with easy access to town and rural
areas.

Forms of applications can be obtained from T. J. Lunt, Staff Manager,
Ferranti Ltd., Hollinwood, Lancs.

Please quote reference P.C.

Due to further expansion, ABC
Television invites applications
for the following vacanciesi—

Engineers of all grades in
® VIDEOTAPE

@ TELECINE
@ MAINTENANGE OR

® GOMMUNIGATIONS

A thorough basie knowledge of electronics
and the ability to maintain equipment is
essential. Industrial experience in an allied
industry would be an advantage.

Salaries are in the range of £891-£1560 p.a.
Applications must be made in
writing to: The Personnel Manager,
ABC Television Ltd., Broom Road,
Teddington, Middlesex.

TEKTRONIX

ELECTRONICS ENGINEERS AND TECHNICIANS

We are expanding our manufacturing programme on Guernsey and as a
result there areé now opportunities in our Test Department—calibrating
laboratory grade oscilloscopes to close limits.

If you have knowledge of pulse and wide band amplifier circuits or
relevant experience in the Services or industrial life, and you would like
to work in a company that is growing quickly, please apply to:—

The Personnel Manager,
Tektronix Guernsey Ltd.,
GUERNSEY,
Channel Islands.
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00-IT-YOURSELF TRAINING TECHNIQUE

in RADIO & ELECTRONIGS
YOU LEARN while you BUILD ...
° Simple .. . Practical . ... ;

Fascinating. ..

ANNOUNCING—after years of successiul operation in other
countries—the latest system in home training in electronics
tmtroduced by a new British training organisation. 4T LAST—
s simple way of learning—by practical means—the ' how and
why ™ of electronics with the minimum of theory and no
mathematics! FOU LEARN WHILST BUILDING actual

i} it with the ts and parts which we send you—
snd you really have fun whilst learning! And afterwarde—
fou have a first-rate piece of home equipment plus the
knowledge of how it works and how it can be serviced.
THIS NEW SYSTEM brings you an exciting new
opportunity at a very moderate cost—and there are
NO MATHEMATICS! ©Post the reply coupon
TODAY for FREE Brochure, to Britain's Leading
Radio Training Organisation.

BUILD YOUR OWN .—

g s LOTS OF INSTRUCTIVE
® HI-FI INSTALLATION

EXPERIMENTS AT HOME !
e TEST EQUIPMEN ,
Vﬁ\ AND LEARN 4S YOU DO IT Ao ”afégm‘;f/“./
Reading, Berks.

,ﬂ- -
| Please send Brochure without obligation to

)

Name. BLOCK
m my Address L
PLEASE

10.6¢

RADIOSTRUCTOR

BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION

—.—.z.m.am

To RADIOSTRUCTOR (Dept. G106)

Make Your Ability IPAY |

UNLIMITED OPPORTUNITIES exist today for ‘* getting on '

but only for the fully trained man. Let I.C.S. tuition develop your talents
and help you to success.

STUDY IS EASY with I.C.S. guidance. The courses are thorough.
Printed manuals, fully illustrated, make study simple and progress sure.
YOUR ROAD TO SUCCESS can start from here—today. Complete
this coupon and post it to us, for full particulars of the course which
interests you. MODERATE FEES INCLUDE ALL BOOKS.

Take the right course now ...

OCTOBER, 1961

GEC

SOBELL McMichael

DEVELOPMENT
ENGINEERS

The Radio Development Laboratory requires Senior
and Junior Development Engineers to meet its
expanding programme. The positions will offer
work on a wide range of interesting projects and are
permanent posts.

Senior Engineers must have previous experience
1n the application of transistors to radio or audio
frequency circuits.

Salaries will be determined according to previous
experience and qualifications.

Applications should be made In writing to :—

THE CHIEF RADIO ENGINEER,
RADIO & ALLIED INDUSTRIES LTD.,
WEXHAM ROAD, SLOUGH, BUCKS.

ADVERTISING

Gen. Advertising, Retail &
Dept. Btore, Copywriting.
ART

0Oil & Water Colour
Commercial Xllustrating
BUILDING

Architecture, Clerk of Wks.
Bulldg. Constr. & Allied
Trades, Quantity Burveyg.
CIVIL ENGINEERING
Highway Eng.,8truct.Engrg
C te F i

HORTICULTURE
Complete Gardening
Flower & Veg. Growing
MANAGEMENT

Business Management
Hotel Management

Office Management
Induatrial Management
Personnel Management
‘Work Btudy, Foremanship

MECHANICAL & MOTOR
| ENGINEERING

.COMMERCE
Bookkeeping, Accountancy
Office Tminlng,- Costing,

ring Maths.,Weldg,
Diesel Engines and Locos.
Inspection, W’kehop Pract.
Befn geration, Mowr Mech.

ship,
Shortha;d & Typewriting
DBA}IGBTSMQNSKIP_

and M:
{many other subjects)

Maths. & Machine Drawing
Drawing Office Practice
8tructural Drawing
ELECTRONICS
Industrial Electronics
Computers & Maintenance
FARMING
Arable & Livestock
Farm Machinery Maint.
Pig & Poultry Keeping
Market Gardening
FIRE ENGINEERING
LF.E, Examinations
Fire 8ervice Promotion
GENERAL EDUCATION
Good Eng., Foreign Langs.
G.C.E. subjects at ordinary
or advanced level

INTENSIVE concume for all principal exami~
C.1.8., A.C.C.A LA,

B.LM., A.M.L.Mech.E., Brit.L.R.E., 1.Q.5., City &
Gullds of London Institute, R.H.S., etc

Srart toaty e 1CS way/

(Dept. 222R)
I Intertext House, Parkgate Rd., London, S.W.11

Send FREE book on.
I Name .....c.o.co.....
| Address ..

PHOTOGRAPHY
Pracu cal Photography
P.D.A. Examination

POLICE
Police Entrance Exam.

RADIO, T.V. & ELECTL.
Radio Bervicing & Engrg.
T.V. S8ervicing & Engrg.

Radlo Constrn. {with kus)

SELLING
Commercial Travellers
Bales Mangnt, Ret. 8clling

WRITING FOR PROFIT
8hort 8tory Writing
Free-Lance Journallsm
Apd many other aubjects.

LEARN A LANGUAGE
THIS AUTUMN WITH

TUTOR TAPES
Full ELEMENTARY and ADVANCED
LANGUAGE COURSES on TAPE
including HANDBOOK published by
D. C. HEATH, U.S.A.
Elementar
GERMAN, ITALIAN,
SPANISH, £3/3/-

New Elementary RUSSlAN £3/17/6
Comprehensive LANGUAGE COURSES
(2hr. recording) £6/6/-

Write for complete FREE DETAILS
{Please Note Change of Address)

TUTOR TAPE COMPANY LTD.
66 Sloane Street, London, S.W.1.  Bel 1405

FRENGH,

INTERNATIONAL CORRESPONDENCE S(HS

—THE HIGH-FIDELITY——
MAIL ORDER SPECIALISTS

GOODS DESPATCHED BY RETURN

Carriage, Packing & Insurance (U.K.) FREE ! !

AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICK-UPS . MICROPHONES
OABINETS TAPE RECORDERS

Quad, Leak, Rogers, Dulei, Armstrong, Chapman, Jason, Wharfedale, T.5.L,, Good-

mans, Qarrard, G.E.C., Connoisseur, W.B,, Collaro, Lenco, Acos, B. J, Phlhpl‘ Lustra-

phone, Record Roulmg. Ferrograph, Vortexion. Brenell, Wearite, Tannoy, Lowther,

Ronette, Fi-cord, ete,

Hire Purchase Terms available ® ““Comparator’ Demonstrations

WORLD WIDE EXPORTERS

OVERSEAS ORDERS SENT FREE OF PURCHASE TAX
AND SHIPPED PROMPTLY AT MINIMUM COST

C. €. GOODWIN (SALES) LTD.
(Dept. W.23) 7, THE BROADWAY, WOOD GREEN,
LONDON, N.22 Caie Tel. BOWes Park 0077/8
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T0 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.LE.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee

¢ NO PASS — NO FEE”

Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than £25. a week, send for your
copy of “ENGINEERING OPPORTUNITIES”
today—FREE.

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Eleetrical Eng.,
Civii Engineering,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Produetion Eng.,
Building, Plasties,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.I.Mech.E.
A.M.I.C.E.
A.M.1.Prod.E.
AM.LM.I

B.Sc.
A.M.Brit.l.R.E.
City & Guilds
Gen. Cert. of Education
Etc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (incorporating E.M.I. Institutes)

(Dept. SE/22 ),29 Wright’s Lane, London, W.8
IS THE LEADING ORGANISATION OF ITS KIND IN THE

THE B.I.E.T.

FEDERAL GOVERNMENT
OF NIGERIA

HIGHER TECHNICAL
OFFICER (RADAR)

To undertake the installation,
routine maintenance and modifica-
tion of meteorological radar equip-
ment and other electronic meteoro-
logical aids; the training of opera-
tors for this equipment and assis-
tance in their operation.

Qualifications: General Certificate
of Education with passes in Mathe-
matics and Physics or an equivalent
qualification, or proof of a good
educational background. Candi-
dates must be competent radar
mechanics with at least four years
radar experience, and must be able
to maintain GL3 and other meteoro-
logical radio and radar equipment.

Appointment on contract. Salary
in the range £1,272 p.a. to £1,872
p-a. (including Inducement Addi-
tion), plus gratuity of £150 p.a.
Free passages; children’s allow-
ances; liberal home leave on full
ay; quarters and income tax at low
ocal rates.

Write for application forms and
further particulars, stating briefly
age, qualifications and experience,
to the Recruitment Attache,
Nigeria High Commission, 9,
Northumberland Avenue, Lon-
don, W.C.2, quoting Ref. P.2/3.

Digita! Computers.

PRACTICAL
EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
AM.Brit.l.R.E. City & Guilds
Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio & Television Servicing
Practical Electronics
Electronics Engineering
Automation

POST COUPON NOW ¥

Please send me your FREE 156-page
S“ENGINEERING OPPORTUNITIES”

(Write if you prefer not to cut page)

NAME

INCLUDING
TOOLS!

The specialist Elec~
tronics Division of
B.LE.T.(incorporat-
ing EM.I. Institutes)

NOW offers you a §

real laboratory train-
ing at home with
practical equipment.
Ask for details.

B L] l L] E .T.
SCHOOL OF
ELECTRONICS

ADDRESS......

G OPPORTUMITIES

SUBJECT OR EXAM
B THAT INTERESTS ME

TEST

M EEEEEEREES

ENGINEERS

We manufacture :—

V.H.F. and Micro-wave Radio.

We require :—

ENGINEERS

for our test department to work on these equipments and associated test gear.

Qualifications :—
For the junior vacancies we would like to see evidence of progress in ONC or in
City and Guilds telecommunications or electrical subiects. Men who have been
workin“f on electronic or telecommunications equipment in the Services are

parti

Automatic Telephone Exchanges.

arly welcome. For the senior vacancies some years experience on elec-

tronic or electro-mechanical equipment preferably combined with formal

qualifications are desirable.
Opportunity :—

Our business continues to expand and there are plenty of opportunities for those

who prove themselves. Salaries are reviewed twice a year.
Starting Salaries :—

ELECTRICAL TESTERS

TEST ENGINEERS

SENIOR TEST ENGINEERS

Apply :— with full details to

Telephone Works, COPSEWOOD, COVENTRY

£13 a week
£16 a week
£18 10s. a week

The Staff Officer
THE GENERAL ELECTRIC COMPANY LIMITED,

P
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INSTRUMENTS LTD.

MARCONI

OCTOBER, 1961

require a Seni_or Technical Author

DUTIES: Responsibility for compiling instruction books
and sales leaflets on new power meters, spectrum analysers,
fm. and a.m. transmission measuring equipment.

REQUIREMENTS: Sound knowledge of electronics,
with technical writing experience and with the ability
to get on well with design, commercial and test engineers.

ADVANTAGES: Good four-figure salary, pleasant
working conditions; a position of status responsibility
and security in the leading electronic instrument com-
pany in Europe.

TECHNICALLY TRAINED by

I C S IN RADIO, TELEVISION AND

ELECTRONIC ENGINEERING
Opportunities in Radio Engineering and allied professions await

the | CS trained man. | CS Courses open a2 new world to the
keen student . . .

RADIO AND TELEVISION ENGINEERING;
RADIO AND TV SERVICING;
ELECTRONICS, COMPUTERS &

DATA PROCESSING, etc.

1 CS Courses give very real help to the man setting up his own
business or facing a technical career in the radio industry.

Examination Courses for:—British Institution of Radio Engineers
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G.
Radio & TV Servicing (R.T.E.B.) and C. & G. Radio Amateurs,

LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE
Build your own 4-valve TRF and 5-valve superhet radio receiver
Signal Generator and High-quality Multimeter.

FILL IN AND POST THIS 1CS COUPON TODAY
It brings the FREE I CS Prospectus containing full particulars
of | CS courses in Radio, Television and Electronics.

International Correspondence Schools
I (Dept. 222P), Intertext House, Parkgate l

INTERNATIONAL

l Road, London, S.W.II I

CORRESPONDENCE [ YT |
| IADDRESSh: ... - i RS - - - » l

SCHOOI'S Block Capitals Please I

.. A WHOLE WORLD |
OF KNOWLEDGE for!
the KEEN STUDENT|

LOCATION: On the outskirts of St. Albans, a city of
ancient history and modern industry, only 30 minutes
from central London, with excellent recreational, school
and shopping - facilities.

We also need assistant technical authors, particularly on
oscilloscopes, valve voltmeters and bridges.

Please send brief details to Group Personnel
Services, English Electric House, Strand, London,
W.C.2, quoting reference number WW.2970E,

ESSENTIAL FOR
EVERY MOTORIST

THE AUTOCAR
MOTORIST'S COMPANION

BY THE AUTOCAR STAFF

This book, based on material published as
supplement to THE AUTOCAR, provides all
the information the motorist may need in
the car, and which could ordinarily be
obtained only by reference to many different
books. The many sections cover such varied
subjects as de-ditching; jacking; escaping
from a sunken car; releasing hooked bumpers
towing or being towed; hints on handling
trailers, caravanning hints, tyres; discovering
the source of noises; tuning trouble; how to
put out fires; if you have an accident, legal
points, how to clean a car; hints on
travelling in snow, ice, mud, fog and water;
lorry drivers light signals, some famous
hills; tide tables; mileage tables and at home
and abroad conversion tables; tipping, many
clear and easily readable maps of England,
Scotland and Wales. Maintenance logs and
charts and a comprehensive index complete
the book.

9s 6d net by post 10s 1d. 84 x5ktin. 144 pp.
from all booksellers, published for THE AUTOCAR by

ELIFFE BOOKS LTD

DORSET HOUSE STAMFORD ST. LONDON SEf

IT ALL
ADDS UP!-

KDF9 *

KDP10°
Ly
CAREER | ...

—IN MORE WAYS THAN ONE!
This is a problem in conventional decimal addition

COMMON SENSE AND LOGIC
will solve it—and problems in Data Processing

SUCH ATTRIBUTES ARE SCARCE
Possession of them will enable you to solve the problem
HAVE YOU GOT THEM?

If so, please send your solutions to the following address and you will
hear further from us:

Data Processing Division, Room WW318C, English Electric Co. Ltd., Stoke-on-Trent, Stafts

"ENGLISH ELECTRIC’
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ENGINEERS
FOR RESEARCH

AND

DEVELOPMENT

IN

GOVERNMENT  SERVICE

Following are examples of
vacancies at SCIENTIFIC
OFFICER (£738-£1,222) or
SENIOR SCIENTIFIC
OFFICER (£1,342 - £1,654)
level now available:—

POST OFFICE RESEARCH
STATION, Dollis Hill, Lon-~
don—LONG DISTANCE
RADIO COMMUNICA-
TION using SATELLITES,
involving work on MASERS,
parametric amplifiers, large
steerable antennae, etc. (Scien-
tific Officer or Senior Scienti-
fic Officer.)

HYDRAULICS RESEARCH
STATION, Wallingford,
Berks,—Civil or mechanical
engineer or physicist with
knowledge of mechanics of
fluids to be engaged in STUD-
IES of HYDRAULIC PRO-
BLEMS in the field of civil
engineering, including scale
model investigation and basic
research. (Scientific Officer.)

ROYAL RADAR ESTAB-
LISHMENT, Malvern,
Worcs.—light electrical en-
gineer for research in AIR
[ TRAFFIC DATA HAND-
LING TECHNIQUES in-
volving data extraction, digi-
tal electronic computation and
data transmission (scientific
officer or senior scientific
officer).

There are many other vacan-
cies for RESEARCH and
DEVELOPMENT ENGIN-
EERS and most scientific
disciplines. All posts carry a
pension. Good promotion
prospects. Enquiries to

Civil Service Commission
(Scientific- Branch),
17 North Audley Street,
London, W.1,
stating- age, qualifications, etc.

WIRELESS WORLD

PROTOTYPE WIREMEN
TEST ENGINEERS

We can offer systems work on Radar Simulators, industrial
control and data logging equipment, computers, instru-
mentation and business machines.

Our new factory and Research and Development Labora-
tories offer excellent working conditions and our internal
promotion system gives unequalled opportunities to get
to the top.

Staff status—general non-contributory Sickness Benefit
and Pension Schemes, 40-hour week and top rates.

Please call, write or *phone
S. H. Fothergill, The Personnel Officer,
THE SOLARTRON ELECTRONIC GROUP LTD.,,
Victoria Road, Farnborough, Hants,
Tel. Farnborough 3000.
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IMPERIAL CHEMICAL INDUSTRIES LIMITED
PLASTICS DIVISION

has vacancies at its headquarters at Welwyn Garden City for the follow-
ing appointments.
a. ENGINEER (DESIGNER) for design of instrumentation,
including automatic control of plastics and chemical plant.
b. EXPERIMENTAL OFFICER for work on instrument
evaluation and automatic control systems. Knowledge of
machine tools and workshop practice an advantage.
c. EXPERIMENTAL OFFICER for work on the development
of electronic equipment for use in the measurement and control
field.

Candidates should preferably hold an appropriate Higher National

‘Certificate and must have had some experience relevant to the vacancy

in question.

Excellent conditions of service include a 37} hour, five day week, a
Pension Fund and a Profit Sharing scheme. For married men assistance
is given towards removal expenses and a lodging allowance.

Apply briefly, quoting reference No. 5137/AB, to the Personnel Offi-
cer, Imperial Chemical Industries, Plastics Division, Bessemer
Road, Welwyn Garden City, Herts.
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BETTER PROSPECTS
BETTER BENEFITS

FIRST CLASS
ELECTRONIC INSTRUMENT

ENGINEERING STAFF
SALES ENGINEERS * INSTALLATION ENGINEERS
TECHNICAL ASSISTANTS * SECRETARIAL ASSISTANTS

Sharing the prospects of a fast-growing organisation can bring considerable
satisfaction and prosperity. If you are already keen and responsible why
not take a look at our current vacancies?

NAME AND ADDRESS ............... ...

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

TO MR. CYRIL J. MITCHELL
TECHNICAL DIRECTOR
B & K LABORATORIES LTD.
4, TILNEY STREET,
PARK LANE, LONDON, W.1

MIDDLESEX COUNTY COUNCIL
Education Committee

Twickenham Technical College,
Egerton Road, Twickenham, Middx.
Principal:— J. P. Wolfenden, M.Sc.,
M.I.El.’E.

SPEGIAL SHORT FULL-TIME

COURSES
ELECTRONIC CIRCUIT DESIGN
4-week course from onday, Zn

October to Friday, 28th October,
1961, This will deal with the applica-
tion of analytical and graphical
methods in the design of transistor
and valve circuits.
TRANSISTOR THEORY AND
APPLICATIONS

4-week course from Monday, 6th
November to Friday, Ist December,
1961. This course is intended to give
a basic understanding of transistors
and their applications in electronic

circuits.

PRINCIPLES OF AUTOMATIC

CONTROL

4-week course from Monday, 15th
January to Friday, 9th February,
1962, Students will study the prin-
ciples of linear systems and the theory
and practice of measuring end
evaluating the performance of actual
and simulated systems.

Each course will be divided between formal

lectures, tutorials and laboratory work in

new, well equipped laboratories.

The fee for each course is 3 guineas.

SPEGIAL LECTURE COURSE
BASIC ~NUCLEAR MEASURE-
MENTS.

Laboratory course of 8 meetings.
Course A—2.0 p.m. to 5.0 p.m.
Course B—6.30 p.m. to 9.30 p.m.
Commencing Wednesday, 4th October
1961. FEE £1.
Brochures and application forms are

awailable from The Principal. Telephone:
POPesgrove 6656.

UNITED KINGDOM ATOMIC ENERGY AUTHORITY
PRODUCTION GROUP
INSTRUMENT MECHANICS

Windscale and Calder Works, and Chapelcross Works require experi-
enced men with knowledge of electronic equipment and/or industrial
instrumentation for fault diagnosis, repair and calibration of a wide
range of instruments used in nuclear reactors, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techmiques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training Courses in Specialised Techniques
are provided for .successful applicants having suitable Instrumentation
background.

Married men living beyond daily travelling distance will be eligible
for housing. A lodging allowance is payable whilst waiting for housing.
Working conditions and promotion prospects are good.

Applications to:

Works Labour Manager, Windscale and Calder Works, Sellafield,
Seascale, Cumberland

or

Works Labour Manager, Chapelcross Works, Annan,
Dumfriesshire, Scotland.

City and County of Bristol
Education Committee

BRISTOL TECHNICAL COLLEGE
SCHOOL OF MARINE RADIO
AND RADAR

Applications invited for post of
Assistant Lecturer, Grade A, Marine
Radio Subiects: applicants must hold
1st Class P.M.G. Certificate,

Burnham Technical Scale salary:—
£520 to £1,000, with degree or equiva-
lent and training allowances where
applicable; placing on scale dependent
upon approved industrial and teaching
experience,

Details and application forms, re-
turnable immediately, from Registrar,
Bristol Technical College, Ashle
Down, Bristol 7. Please quote ref.
No. BTC 61/7 when applying,

STERN RADIO LIMITED
109 & 115, FLEET ST., E.C.4

have vacancies for

TWO RADIO ENGINEERS

Applicants must be experienced and
possess sound technical knowledge.
Good wages are offered plus Bonus
and Staff Pension Scheme. Half-day

| on Saturday.

Phone FLEET STREET 5812
or call at 109, Fleet Street
(at Ludgate Circus, close to
Blackfriars Station).
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“PUSH-PULL SIX"

(6 Ediswan Transistors and 2 Diodes)
64 x 4} x l{in. approx.

Medium,
" Long Wave
i and Trawler
Band ¢o 80
m etres.
CXClol”
(BSOMWI
ush-pull for
good qualit
output. ;
R.F. stages
for super
sensitive all band coverage, 3in. (full size)
top grade speaker. Ferrite rod aerial.
Pale blue polystyrene case with speaker
grilles in red, Uses 9 volt battery. May be
buile for £6/19/6.
* Worked first go—speaks well for the clarity
of your diagrams Trawler Band particularly
good! ‘Home. * Luxembourg,” and many
other stations, and all at good volume.’
—H.B., Penzance, Cornwall. *‘Super car
radlol"—G.S., Liverpool.

POCKET FIVE

(5 Ediswan and Semiconductors Transistors
plus 2 Diodes).

MEDIUM, LONG WAVES AND
TRAWLER BAND. "
2 R.F. stages. Ferrite rod. Volfsen. control

Easy-build plans. 3” Speaker,
TOTAL COST PARTS £4/19/6, p.p. 2/6.

“TRANSONA-FOUR”’
(4 Ediswan Transistors and 2 Diodes)
Medium/LongWaves.

Ferrite rod aerial.
Two R.F. stages for
super sensitivity. A
test receiver tuned
in nearly 30 stations
including L’bourg
one evening, Mini-
ature speaker. May

tive. 2 R.F. stages,
{3in. high grade
2/6. All parts sold separately.
“EASY THREE” (L. & M. to 80 m.)
miniature earplece,
Parts Price List, circuits, etc,, 1/3 each.

be built for £3/7/6.
speaker.) Test re-
ceiver, Home, Light
3 Transistors and 2
diodes. 2 R.F. stages for
HI-FI MINIATURE HEADPHONES
High or low Impedance complete with match-

NEW POCKET RADIO
(6 Transistors and 2 Diodes)

XCIO0l's  pushspull

(L.W. and M.W.),

Radio Luxembourg,

and many others loud

sensitivity. First Grade

transistors. Ferrite rod

aerial. May be buile for

ing Transformer and Plug. Brand new. Boxed
25/-, post If-. (H S 30).

24in. x §in. deep. 3 ohm. mfc Speakers first

output. Super sensi-
and clear. Parts & case cost £5/19/6, p.p.
§2/-. With “Sonotone *’

grade. 16/6, post free,

Ex. P.O. Transformers 2in. x I{in.  Im-
pregnated, 300 ohms Primary, 5 ohms
(approx.) secondary. Boxed, brand new, 3/6.

ALL PARTS SOLD SEPARATELY
AFTER-SALES SERVICE

RADIO EXCHANGE COMPANY

27 HARPUR STREET
BEDFORD (opposite Co-op.)
Phone: 2367. Closed | p.m. Saturdays,

WIRELESS WORLD

r-_----_-——1

i 36,50 SWG -0076"-.001" i
| VERY HIGH SPEED I
| TENSIONING & DE-REELING |
: “a

- ||
FOR cosr CUTTING IN |
COIL WINDING

% FAST STARTS AND STOPS

% VERY HIGH SPEEDS

Y CONSTANT REVERSIVE PULL
% LARGER REEL SIZES
*
*
*
*

SMOOTHER WIRE FEED
CUTS BREAKS AND SCRAP
VERY LIGHT MOVING PARTS
STATIONARY SUPPLY REEL
| + MODELS FOR LARGER WIRES

| SHAWNDEL FLYERS L1D,
] DEPT. WW1061, 72 QUEEN STREET, i
MAIDENHEAD, BERKS, ENGLAND.
I Tc.. MAIDENHEAD 89%
T T 1T I r ¥r T 1 J

Instrumentation at its best . . .

IFAM ELECTRICAL INSTRUMENT _CO. LTD.
OODLAND ROAD, TORQUAY  Tel, 638223

N TANNOY #

Audibility-Reliability

WEST NORWOOD, LONDON, S.E27

GIPSY HILL 1131

——.
DAMAGED METER?

Have it repaired by Glasers
Reduce overheads by baving your damaged
Electrical Measuring Instruments repaired
by L. Glaser & Co. Ltd.

We specialise in the
repair of ail types and
makes of Voltmeters,
Ammeters, Microame=
meters, Multirange Test
Meters, Electrical Ther-
mometers, Reocording
Instruments, ete.
An contractors to various
Government Depariments, we are the leading
Elecirical Instrument Repairers in the Industry.
For prompt estimate and speedy delivery send
defective instrument by registered post, oz write o
Dept. W.W.

L. GLASER & GO, LTD.

$6-100, Aldersgate Sireet, London, E.CL
Tel.: Monarch 8822

'
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NEW-—-Quality Tools at out prices.
ENGINEERS 12-in. ADJUSTABLE
SQUARE WITH SPIRIT LEVEL 9/9.
5in. VERNIER CALIPERS WITH
DEPTH GAUGE 10/6.

WHIT. OPEN END SPANNERS, drop
forged and plated, set 6, {in. to §in., 14/=.
POCKET NEON TESTER, with retract-
able screwdriver, 5/-. 5in. SIDE CUTTERS
5/6. 5in. PLATED ROUND NOSE TAP-
ERED PLIERS, 5/6. 7in. FLAT NOSE
BOX JOINT TAPERED PLIERS, 8/6.
7iin. COMBINATION PLIERS, 6/6.
TUB. HACKSAWS (Eclipse type), 12/9.
H.S. TWIST DRILLS. Set of 7. fyin. to }in.
4/-. Full size in wallet, 6/-. Set of 13—9/6.
Set of 17, fin.- %in. in wood case, 16/-,
Set of 21— in.-3in. 23/6. Double Geared
frin. Chuek hand drill 24/-.

OUR FAMOUS TRANSFORMERS. In-.
put 200/250 v. Qutput tapped 3, 4, 5, 6, 8-
9, 10, 12, 15, 18, 20, 24, 30 v., 2 amp.,
25/=. 17, 11 v., 8 a,, 31/=. b5 a., 25/,
35v.9,17v.,1a.,13/-. P.P,

12in. SPEAKERS WITH 5in. TWEET-
ERS by leading makers, 76/-. Less than
half list price.

NEW CELESTION OVAL SPEAKERS.
81 x 5%in. 24/-,

RELAYS. Single make contacts, 24 v.
25 amp., 15/-.

RELAYS. 4,000 ohm. S.M. or S8.B,, 6/~
P.V.C. Recording Tape. Finest Quality.
850 ft. reels, 19/6.

ACOSCRYSTAL MIC.INSERTS8 13"dia. 8/-.
Hi-Fi _CRYSTAL MICROPHONES in
Grey Bakelite case, 16/6.

G.B. ELECTRONIC CRYSTAL STICK
MICROPHONE in polished steel case.
1} X 6in., complete with lead and plated
Bulgin jack plug, 42/6. Weight 5 ozs.
F.W. METAL RECTIFIERS. 12/6 voit,
1a.,7/6;3a.,13/~; 4 a., 17/8; 6 a., 28/-;
24 v. 2 a., 23/6; 12 v. 6 amps., 30/-;
12 v. 16 a., 45/-.

ARCO SLIDE SWITCHES. D.PDT. 2/6.
TOGGLE SWITCHES DPDT 3/6. SP 1/9.
MICRO SWITCHES, spring leaf, Make
and Break, 5/6.

MAINS TRANSFORMER AND RECTI-
FIER giving 12 v. 1 a. D.C. Qutput, 20/-.
And with 8utput 30 v. 2 a., 35/~
NICKEL NIFE BATTERIES. 1.2 volt.
2.5 amp. Size 3x2}x1lin. Practically
everlasting. 6/- or 3 for 17/-. 4 for 22/-.
Ex W.D. MORSE KEYS. 3/6, 6/- and 8/6.
1,000 NEW S8.T.C. FREQ. CRYSTALS
10,555 kefs. to 19,872 ke/s., 5/6 each,
Plus 6d. postage. Lists available.
PAXOLIN PANELS l2x6x§m 3/6. P.P.
4ft. X 33in. X fin. 10/6.

W/W RHEOSTATS 12 v. 1 a., 2/6; 5 a.
4§m Dia. 10/6.

12 v. MINIATURE RELAYS. 13x1$x
1in, Wgt. 1} ozs. S.P.C.O., 8/6. S.P.C.0.
and 3 M. 9/6.

12 v. D.C. RELAYS 2 make 6/-; 2 for 11/6.
BENCH GEARED HAND-GRINDER.

6xlin. stone 35/-.
BENCH VICE. 2}in. with or without
clamp. 16/-.

EX. W.D. 12 v. D.C. Reversible Geared
Motors, 2} x1}in. Ideal for all model
use, 16/6. Wgt. 10 ozs.
RELAYS—WE HAVE 100,000 PLAIN
AND SLUGGED WHICH WE CAN
OFFER AT EXTREMELY COMPETI-
TIVE PRICES TO [INDUSTRIAL
USERS.
Enquiries welcome for RELAYS to meet
your requirements. Please staie operating
voltage andfor current. Contacts and
applied voltage.
Lists sent on request. All post paid.
THE

RADIO & ELECTRICAL MART

P.0. Box 9 G.P.0. Tunbridge Wells, Kent
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Tel.: AMBassador 0151/2

A.R.B. Approved Stockists

Z. & 1. AERO SERVICES LTD.
Head Office: 14 South Wharf Road, London,

Cables: ZAERO, LONDON

Ww.2

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403
Please send all enqulrles, correspondence and Mall orders to Head Office

710A, 370-560 mcfs.;
BC-1277, 2,700-3,400 mc/s.;
mc/s.

WAVEMETERS: BC-221, 125 ke/s-20 mc/s.;

mcfs., .5

VALVE VOLTMETERS,
Catalogue.

with direct indication of difference frequency)

AUDIO-VIDEO OSCILLATORS: FURZEHILL No. I,
GENERAL RADIO WIDE RANGE B.F.O. TYPE 700A 50 cfs.-5 mefs.; MARCONI TF- 885A VIDEO OSC|LLATOR. 25 ¢fs. to 5 mcfs.

OSCILLOSCOPES: DUMONT SINGLE BEAM TYPE 208, COSSOR DOUBLE BEAM TYPE 339, COSSOR DOUBLE BEAM TYPE 1035, MULLARD
TYPE Li0I DOUBLE BEAM (Switched); AIRMEC TYPE 723 SINGLE BEAM : AIRMEC TYPE 830 SINGLE BEAM :
SINGLE BEAM ON TROLLEY; TS-34 SINGLE BEAM PORTABLE OSCILLOSCOPE.

R.F. OUTPUT POWER METERS: TS-118, 25 mc/s. to 750 mc/s., 5-500 watts; TS-36, 8,700-9,500 mc/s.,
5-250 mW.; TS-226, 405-425 mc/s ., 0-1,000 watts.

A.F. OUTPUT POWER METERS: MARCONI TF-340, 0.5 watts; TAYLOR I50A, 0-5 watts; TAYLOR [60A, 0-2.5 watts.
INSULATION FLASH-OVER TESTERS,

WAYNE KERR CT-53, 8.9-300 mc/s.;

OVERHAULED, TESTED AND GUARANTEED
TEST EQUIPMENT FOR DELIVERY EX STOCK.

SIGNAL GENERATORS: MARCONI TF144G, 85 kcfs.-25 mc/s.; Type 106, 5.5-52 me/s.; MARCONI TF-390G, 16-150 me/s.;

18-58 and 150-300 mc/s.; GENERAL RADIO 804, 7.5-330 mc/s.;
MEASUREMENTS CORPORATION TYPE 84, 300-1,000 mcfs.; HEWLETT PACKARD TYPE LAE, 520-1,300 mc/s 5
TS-14, 3,200-3,370 mc/s.; TS-45/APM.3, 8,700-9,525 mc/s.;

MARCONI TF- 5|7F
TYPE 101, 400-650 mcfs.; R.C.A

TS-35/AP, 8,700-9,500 mc/s.; TS-IB/AP, 9,305-9,445

125 Kkc/s-20 mcfs.; LR-2 (Combined Heterodyne Frequency Meter and Calibrator Equipment

IMPEDANCE BRIDGES, etc.

160 kefs 60 mcfs; MARCONI TF-783, 3-60 mc/s.; TS-173, 90-450 mc/s.;
0-10,000 kefs.; B.S.R. LO-50 B.F.O., 0-16,000 ¢s.,

-TS-175, 80-1,000 mc/s.
MARCONI TF-195L, 0-40,000 cfs.;

E.M.. TYPE 3794TA

11,000 mW.; TS-3/AP, 2,750-3,400

Please write for new edition of Test Equipment

METERS

DO;A D.C. MO 23in. Rd. Proj. Mtd.....c....... 45/
D.C. MC 2}in. Rd. FlL Mtd
Cahbrated 0-2008A . .. vvennnenis . 35/
Calibrated 0-30%, sealed 35/-
50024 D.C. MC 2in. Ed Fl. Mtd., Ferranti or Elllot.t
wnh Ring Nut fixing, FGX4
D.C. MC 2in. Rd. Fl. Mtd., Victoria . 20/-
590 0-500uA D.C. MC 3jin. Rd. Fi. Mtd. Callbrated
BO-0-B0 FABBEC. . .vvovvnanennsnosorisianiansis 30/=
750-0-750A D.C. MO 2n. Rd. Plug-in, un.callbrated
with Centre Zero and FSD marks. . 5=
1-0-1 mA. D.G. MC 2}in. Rd. Fl. M
200-400 with centre zero, sealed..
15-0-15/30-0-80mA. D.C. MC 2§ln Mtd.
range with three terminals, Turner madel 805, ngxf

75mA, D.C. MC 2}in. Bd. Plug-in, FGX4...... 15/~
150mA. D.0. MC 2in. Rd. Panel Mtd., FOX4.. 15/-

Mtd.. .
1 Amp. D.C. MC 2hn Rd Fl M'.d 25/~
1 amp. R.F. Thermocouple, ¢in. Rd. Panel Mtd 15/=
2 amps D.C. MC 2}in. Rd. FL Mtd.. - 25/-
5 amps. D.C. MC 2}in. Rd. FL Mtd.. . 25/
5 amps. A.Q. MI 2}in. Rd. FI. Mtd., callbratedo BOmps
or 0-200 amps . 1b/=

150 v. A.C. MI 2in. Rd. FL MM
150 v. A.C. MI 2iin. Rd. FI. M
300 v. A.C, MI 2}in. Rd. F1. Mtd,
300 v. A.C. MI 6in. Rd. FL Mtd., Turner 32
500 v. A.C. MI 2}in. Rd. Panel Mtd Ferranti, Water-
proof, FSD—250(); complete with ext.ernal resxsta.nce.
movement 2000/V .......................... 20/-

i+ 3-RANGE MICRO-MILLIAMMETER

7 Baslc movements 50uA D.C. M.C.
Ranges of 50uA, 250uzA and ImA,
switched by a trigger switch in the
back, geared with sliding scale
havng separate graduations for
each range. Instrument is fitted
with leads for soldering to test
prods or crocodlle clips (not
supplied) ............0..0 50/~

PORTABLE METERS

Moving Yron A.C./D.C. meters, 0-160 v. First grade
accuracy. 8in. mirror scale. Wooden case with hinged lid.
Unused, in perfect order and guaranteed. Small quan-
tity availabie only at a reduced price of .... 0

Moving Yron Everett Edgecumbe First Grade Mirror

8eale 0-160 VAC at 400 to 2,000 ¢/s. Wooden case with
Ringed Widl ........c......oo..oe.....08 £4 00

CRYSTAL TEST SET TYPE 193

Mains d rack ted tester for checking crystal
oscillation and frequency (In conjunction with a suitable
wavemeter) crystal actlvity and equivalent parallel
resistance. 8econdband In good condition and tested

00

RADIO TRANSMITTER-RECEIVERS
M.A.R. RADIO TRANSMITTING AND RECEIVING
INSTALLATION,

This is & general purpose station snitable for a wide range
of operating Both itter and receiver
operate on ten cryetal controlled channels, only eleven
crystala being required. Crystals are housed in a
thermostatically heated oven to ensure great stability.
els are selected by means of a rotary switch on the
Transmltter-Receiver panel.
Frequency range is 225-390 mc/s. Intermediate fre.
quency—30.2 mc/s. Transmitter cutput (A.M. only)
8-10 watts into a 500 balf wave dlpole. Receiver sen-
sitivity 8V, selectivity 220 kc/e at 6db down., Com-
plete installation consists of Transmitter-Receiver Unit,
Modulator{13 v. Dynamotor Unit and Universal Power
Supply Unit. The installation will operate on 12 v.,
24 v., 115 v. or 230 v. D.C. or 115/230 v. AC
PBICE fully ove to ificat
eomplef.e with acceasories, without aerial or aerial lead
£220 0 0
691 SENRIES TRANSMITTER-RECEIVER INSTAL-

Thls is stationary or tram!portab]e UK.F equlpment
providing AM and FM
range of 377 to 283 mefs. The range ls eovered in ten
crystal channels, individually and locally controlled
from transmitter and receiver respectively, Both
transmitter and recelver are self-contained units, housed
in separate cabinets with thelr respectlve Mains Power
8upply Units for 116 or 230 v. A.C. operation. Trans-
mitter Output Power 10 watts; Baslc Channei Spacing
100 kc/s.; Frequency Response 0-10,000 c/s. Receiver
sensitivity 4uV. Response 300-3,000 cfs. Receiver
Audio Output Power, 2 watta into 600} line.
PRICE fully overhauled to manufacturer's specification
and complete with accessories.......... £230 0 0
CRYSTALS ARE CHARGED EXTRA.

RT-159/URC-4 POCKET "SIZE
WALKIE-TALKIES

Tw;» orystal channels jn the band 120-130 and 240- 260
mojs.

Fully sclt-contalned. Dimensions 6iln. x 2in. x 3}n.
with aerial folded. Weight 2lb. without batterics. The
set uses Mallory Mercury batteries which clip to the back
of the get.

PRICE, tully d without
crystals; with' one battery................ £32 each

BLOCK PAPER CAPACITORS

1uF 1,250 v. Dubilier. 8/-
1uF 2,000 v. TCC.. | 14/-
1uP 5,000 v. Dublh 17/8

1uF 7,500 v. Dubilier

2uF 600 v. Tubular, single nut 2i8
2uF 800 v. Dubilier........ 3/6
2uF 2,600 v. Dubiller 15/-
4uP 200 v. Dubilier 5 5/8
AP 600 V.o............... ... B
4uF 4,000 v. Cornell-Dubllie . 25/
8 F 200 v, Dubllier or TOC 8=
8uF 1,260 v. Dubilier.. 10/-
8uF 1,600 v. Dubllier 12/8
Postage and packing 9d. per capacitor.
ELECTROLYTIC CAPACITORS

T.C.C. MICROPACK 4uP 350 v. pk. wkg 2/
T.C.C. Lectropack 8x8uF 450 v. pk. wkg, 3/
16 X 16pF 500 v. D.C. Dubiller Plug-in type, 1/9

Pgstage and packing 6d. per capacitor.

AYOMETERS MODEL 7
Fully overhauled and guaranteed £12 10 0 p.p- 10/
Ditto Mark II £13 0 p.p- 10/-

extra per pa.lr

E.H.T. METAL TUBULAR RECTIFIERS

Half Wave; Max. r.m.s. volts 1,220 v. ai 2 mA.

Screw Terminals

Solder Terminals
P.P. 9d. per rectifier.

SPECIAL RECEIVERS

R-1359: frequency range 130-520 Mc/a., in two bands.
Tuned coaxial line input circuit, crystal mixer., CV-52
local oscillator, four IF stages at 13.5 Me/s. and bandwidth
of 3.6 Mc/s. and 420 kc/s., detector, Video Amplifier and
Cathode Foliower Stage, Beat Frequency Oscillator.
Video or Audio output. Sensitivity approx. 10uV. for
8db B/N ratio. External malnu power supply unit.
Fully overhauled and g with power
supply unit for 230 v. mains operat,lon . £056 0 O
R-1204: frequency range 500 to 3,000 Mc/s Tuned coaxial
line input circuit, crystal xnxxer, CV-562 local oscillator.
Four IF stages at 13.5 Mc/s. and bandwidth of 3.5 Mc/s.
Detector and two LF stages. Separate power supply unit
is required. Fuily overhauled and guaranteed, without
power supply undt.................... £85 0 O
External power supply unit can be supplied at extra
charge.

HALLICRAFTER S-27C; AM/FM reception in the range of
130 to 210 Mc/s. in one band. 117 v. A.C. operation.
Fully overhauled and guaranteed........ £80

AN/APR-4, The receiver unit s essentially an LF,
Amplifier with the associated audlo and video stages and
mains (115 v. A.C.) power supply unit. LF. 30 Mcfs;:
bandwidth 4 Mc/s. and .8 Mc/s.; L.F, sensitivity from
38 to 66uF. Different frequency ranges are obtained
by means of interchangeable plug-ln tuning units con-
talning mixer and local osacillator stages. These units
are avalable for the following ranges: 38-95 Me/s.;
74-230 Mcfs.; 300-1,000 Mcfs. and 1,000-2,000 Mc/s.
Prices on application—please specify the ranges required.

MARCONI CR-150 COMMUNICATION
RECEIVER

Frequency range 2 to 60 mec/s. in five bands. Output
1 mW/600Q) and 200mW/3Q. Bensitlvity from 1uV at
2 mc/s. to 14uv. at 60 mofs. Double Buperheterodyne
circult with 1.F.s of 1,600 kefs. and 4656 kc/s. Band-
pass filter at 100-500- l 500-5, 000 10,000 ols 500 kefs.
{nternal ng nryltu low
noise factor and separation of the mains power supply
unit from the receiver make this equipment eminently
sultable for many l.nbonwry appllcaﬂonn.

PRICE fully
with separate mains power mpply nnlt £75. P.P. 25/-.

VARIACS TYPE 80

Toroidal Wound limited range Variable Transformers.
Input 200-240 v.; Output. 220 v. at 7.6 amps. Becond-
hand, but guaranteed.. £4 p.p. 10/~

WESTINGHOUSE SELENIUM
RECTIFIER POWER UNITS

Input 115/230 v., fully smoothed and used. Output
adjustable from 80 to 140 v. D.C. by means of fine and
coarse tap switches in the sccondary winding. Maximum
current 400 mA. continuous. Dimensions 17}in. x
10}in. deep x 3}in. high..........p.p. 7/6 40/-

MARCONI TYPE TF948
FM/AM SIGNAL GENERATOR

Frequency range 20 to 80 Mc/s. in two rangea. Bullt-in
Crystal Calibrator with audible beat Indicator. Output
1uV to 1mV Into 7560 and fixed high output of 1V.
Internal pulse, AM and FM modulation at 300, 1,000,
1,600 and 3,000 c/s. Max. FM deviation 600 kcfs.

vlslon for external Power ies 100/
150 v. and 200/250 v. Fully overhauled and guaran-
teed. . ....iiciiceiianiiiiniiianiaans £200 0 0
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SPECIAL OFFER OF
CATHODE RAY TUBES
5CP1—bin. electrostatic Tube, medium persistence,
suitable for Oscilloscopes; Anode voltages: 1st 578 v.,

HiGH SPEED RELAYS
SIGMA TYPE 4C1 OR ALLIED TYPE @.
1B 1 amp. contact, 5,000Q coil. Current 4 mA. +
.5 mA. W|ll operate with change of current of .2 mA.

HEADPHONES
DLR (low resistance), brand new; can be,used as sound
power INICTOPRODEN . .......ivivinuuiaenananass
H8-30 American Lightweight Headphones, Low Im

2n0d 2,000 v., 3rd 4,000 v; 14-pin base...... £1/10/- § Secondhand ... iiliieiiiiienieieenee POABDCE  ......biuiriiiiitaiaiaiaaiaaianian 15/~
BFPT—5in. Tube, long pemgwncg, electrostatic focus, STEVENS ARNOLD TYPE 358 MILLISECOND. Dltto with High-to-Low Impedance Transformer in-
o defl Anode vol 18t 260 v., | Sealed, Octal Base, 24 v. 1,400 Coil, 1 C.0.contact 17/~ § corporated in the cord....................ouen 17/8
2nd 7,000 v. Qctal bage 5/-, Postage and packing SIEMENS TYPE HIGH SPEED SEALED RELAYS.
3{8 per tube. 1 C.0. 500 mA. contact, Twin Coail 2x 1450, Operating LF. STRIP TYPE 476
current 16 mA, with coils in series and 30 mA. with coils (narrow band version of type 373)
ONLY LIMITED QUANTITY AVAILABLE in parallel. Secondhand ...........cviienaeaeran b= {LF Bé'v?lgncls.;dBandw‘i’dvthsé)O ];Jc/s.; Th/’:i’éj‘.c\s'!l,;ges
V.H.F. RECEIVER NITS BC-62 X0 1 and one CV138); Detector § 0);
e o BCB-meTmnzutwr-Rccd‘er) i POST OFFICE RELAYS Bquelch (OV138); AVC Amplifier (CV138); Less valves,
AR o artrolled Secondhand—guaranteed. with circult diagram,................. 5/-, p.p. 36
- channel, 100-156 Mg/s. %ypa goo: 6000 Coll, 2 CO contacts. .. L TR @20 N Bty
(3.0-1.93 metres). Valves 'ype 3000: 500 Coil, 2 CO contacts. .. MICROSWITCHES
T D g%?. R 2B+2M°°nmu' opemesﬁg Button type .5A 250 v. contacts. 1 break and two
12SG’;; DetlAil(‘}/fxugie: makes, Unused but soiled........ 1/6 ea, p.p. 9d.
1205, Sccond Audio | MINIATURE AND MIDGET RELAYS | One dozen 13/6 post paid
12J5GT. Oscillator STKX-20, {(Allied Control}, 2 CO contacts at 2 Amps.
2AH7GT, Harmonlc 3000 Coil. Operating current 35 mA., relase 20 mA. 5/- DIAMOND "H",SWITCHES
Generator 9002, Har. | 55251 (RBM), 1M contact ut 1 Amp., 2700 Coil, Operat- | 1A 250 v. single pole toggle awitch....1/3 ea., p.p. 9d

monlc Amplifier 9003; Audio Squelch—other section of One dozen 12/~ post pald.
12AH-7GT. High nnd Low Impedance output.

PRICE, with squelch relay removed, otherwise complete,

Ing current 35 mA., release 10 mA........... ... 3/6
55258 (RBM), 3M contacts at 1 Amp., 2700 Coil, Opem'.
ing current 45 maA., release 256 mA

. without valves, with circuit diagram .... 7/6 p.p. 3/6 | 55838 (RBM), 1 CO contact at 2 Amps., 3000 Cc-ll RATCHET MOTORS l2v.
For vaives sec list below. O%erat}ilng current 40 mA., release 20 mA...:. - -
elays, dition and guaran-

VENNER 8-DAY TIME SWITCHES | bieo geey arcondhand “‘;‘x Ifeondition sudig 1 Amp. (mpulse Motors), 6.75
For plug-in mounting. 1 make and 1 break every 24 1M contact at § Amp: 2500 Coil. Operating current ORME +ueuverraenvnnns 3/8 cach
hours. 24-hour dial with night and day marking. Con- 40 MA., Teloase 16 MArecueeineioeiionninans 6 - T
tacts capacity 1A. at 250 v. Complete with key. Second- 2 0.0, biturcated contncts at 500“‘_ 700Q Coil, opern- Packing and postage 1/6.
hand, guaranteed................ 27/8, p.p. 3/6. ting current 16 maA., release 8 . -
0A2 6/~ | 3Q4 7. | 67 8/- EL35 7/- | PT15 10/- | VR68 3/
0A3 10/~ | 38¢  5/- | 6F8G  6/6 TESTED AR ANTEED V ALVES EL37 15- | PYSL 7/g | VR76-30
AR L " B I | HE 126 ) v 10
0C3  5/8 | 4B28 15/- | 6F33 /- [ 12BATY 8/- | 829 25/~ | 2050 10/- | 5783WB 6201 10/- [CIK 35/- | EL42 §/- IPZI~35 12/- VR?I 1/6
OD3  5/8 | 4B3) 120/- | 668G 2/ | 128C7 4/ | 829B  5OJ- | 2050W 15/- 95/- | 6213 15/ |CLS3 8- | EL81 9/- | PZ-75 20/- | VR92 1/
0ZiA 5|6 | 4C35 60/- | 6H6  1/8 [ 128G7 3/- 832  15/- | 2061  7/6 | 5786 200/- | 6278 80/- | C¥31 6/- | EL84 /- | QP25 ~7/- | VR95 5/-
1A3 3/- | 4D32 100/- | 6J4 9/- | 128H7 3/ | 836 9l- | 4019A o5/- | 5787 "10/- (7198 2/ [CCBL 7/- | ELSl  4/6 | QQV06-40 | VR99A 8/-
1AM4 5/ | 4E27 @0/~ | 6J6  4/8 {12837 5/~ | 837 15/~ AR ©814 9~ | 7475 3/~ | DA30 80/ | EL821 6/- 50/- | VRIOO @/-
1AX2 10/~ | 4X160A50/~ 61501' 4/- | 128K7 5/- | 838 15/ 20/- | 5829  5/- | 8013a 30/- | DA4l 25/- | ENS1 15/- | Q892/10 3/6 [ VRIOL 20/~
iB32 5/~ | 5B31 25/- 3/6 | 128N7GT 845  25/- | 4024B 20/- | 56846 200/~ [ 8020 10/~ | DA60 80/- | ESU75 Q89510 3/8 | VR106 5/8
1B35A 20/- | 5C22 120/- eJﬂWA U= 10/- | 860 10/~ | 4033A 15/~ | 6852 10/- | 9001 ~4/- | DASO 3/~ /6 | QV04-712/6 | VEL06 3/8
1B38 50/~ | 5R4GY 9/- | 637 10/~ | 128L7GT 861  90/- | 40614 12/- | 58994 1o/- {9002  5/6 | DALOO ESU150 REL64 7/- | VR107 /-
1B41 50/~ | SR4WGY 6J7G 5. /- | 866A 10/- | 42424 35/- | 5931 15/~ | 0003  @/- 100/- 30/~ | RG1-125 VR108 3/8
1B44  40/- 15/- | 6K6GT 7/- | 128Y7 8/- | 869B 300/~ | 5517 6/~ | 5933 15/ | 9004  2/6 | DAFOL @/- | EY5l 8/- 12/6 | YR119 4/-
1G6GT/G7/- | 5T4 9/- | 6K7 /- | 13Y4  2/6 872A 20/- | 5544 100/~ | 594971907 9006 2/6 | DAF96 7/6 | EY86 10/- | RK60 9/- | VRI2¢ 8/-

14 3/6 | 5U4G B/- | 6K7G  3/- | 13Dl 5/- 7/- | 5643 T30/~ 600/~ | AC/HL 5/- | DDL4 3/- | EY01 ~3/- | RK72 6/~ vmag 16
1LD5 6/~ | 5V4G 10/~ | 6K8 /- | 14E6 @/~ sssn 550/- 8651 8- | 5977 15/~ | ACT1980/)- | DET20 2/6 | EZ80 6/- | RL18 12/6 | VR136 4/-
1LN5 ° 5/- | 5Y3GT “6/- | 6K8G 7/~ | 1966 10/~ [ 931A 60/~ | 5654 10/ | 5998 15/~ | AH22140/- | DF64 10/- | Ez81 7/- | RL37 ~2/6 | VRI37 4/8
1Q2‘Z 100/~ | 543 7i- | 6L5G /- | 20A2 20/~ 931VA 80/- | 5663 10/- | 6005 9/- | ARP3 3/- | DF91 5/- | FC13 15/- | RX21A vaes 8
8/- | 5246  7/- | 6L6 [~ | 25L6GT/G 5/- | 5670 10/- | 6058 10/- | ARP12 2/9 | DF92 3/6 | GK328 7/6 70/~ | V8110 4/-
ma 8/~ | 524 9/- | 6L6G (hd 8/- 955 3/- | 5670WA. 6084 10/- | ARP34 4/- | DF96 7/6 | GMoB 20/- | RYG10 YT4C 20/-
184 @/~ | 6A3 8- | 6L7 /- /- | 957 5/~ 12/- { 6065 10/- | ARTH2 7/- | DH63 6/~ GSIgC 20/- R 115020/- W-"gl his
185 8/- | 6a8 5/~ | 6N7 /- | 25Z6GT 6/~ | 958A 5/ | 5678 8/- | 6080 30/- | ATP4 5/- | DE91 @/- | GB18 15/- = YUl 4-
1T4 4/- | 6A7 9/~ | 6Q76 /- | 26A6 20/- | 991 /- | 8687 10/~ | 6080WA AUS 4/- | DR92 9/- | GS46 30/~ 15/- 0 4/6
1T5GT @/- | 6AB4 5/~ | 6R7 /- | 28D7 (= 11005 2/6 | 5601 25/~ 40/- | AUT 15/- | DK96 7/6 | GTIC 10/- g}ggr 5/~ vx};ag -
104 7l- | 6AB7 44 | 68A7 /- | 0FL1 9/6 | 1616 /- | 5692 20/- | 6095  9/- | AW2 3/6 | DL68 10/- GU20/21 8/- £ 190 5/8
105 /- | 6AC7  3/- {68C7T 7/~ | 30PLL 10)6 1625  6/- | 5693 20/- (6101 %/~ | BT35 30/- | DL92 bBl- 0 2 S
v 4/~ | 6AD4 20/~ | 6SCIGT 5/~ | 32 1629 @/- | 5702 15/- | 6111 15/~ | BT46 15/ | DL93 5/ Gmso 20/- 8 3/6 ng 5/
1X2A  7/- | 6AG5 3= | 68G7 /- | 35L6GT 9(- 1633 @/~ | 5761 8- | 6146 25/- | BT83 §0/- | DL94 6/8 3/- qu;f‘i,l ;"/6 X61M  7)e
12 2g;- 6A05WA0/ tocy ; gg’é‘m,rl’gﬁ 1635 10/~ ' 6763 10/- 6189 10/~ 'C1C 10 | DLIG II-G 3Di>0/_ § 280/73 280 18//9
- 4= - V! -
vl R R P SPECIAL OFFER DI So | Ere ome | o g0 (Yoo 4
9AB15 30/~ | 6AJ5  9)- | 68NYGT 4/- | 41MP 11/- | Any twelve of the types (in any combination) | EA76 %/6 | KT33C 6/~ | T4l 12/8 | 221 10/~
20286 2/~ | 6AKS 5/~ | 68QT /= | 42 5/~ | printed in heavy print are offered at 20/- EABCS! KT36 20/- | TSP4 10/- | 266  15/-
acaa B |oakow |07 Z: 8T G| plus - for postage snd packing. eacor o | Ere S5- | TTis sor |oves o
o g0 | ke |opeor B 0 b KLYSTRONS g g | Kue oy | TS0 o 40
X0 L6l WP |exter 2 |% - | 220 .. 1208 o S e G £9 | gCc31 5/- | MH4 5/ | T240 40/~ | Cvss 35/
s s sW 7. | 6Y6G @8- |83 10/ | 2K28 STEY £60 Cv238 £5 | Eoc3e 4/~ | MHL4 3/6 | T2205-20 | CV90 30/-
e 8- | GAMS 46 |6via 4 ssv g | 2K4L N5, £b. K4l £4 | Ecos1 @)- | ML6 - 5/ |Cve2 40/-
il o - o[ ssar g | 2E28 ovas £6 KRN2A .. £4|peoge g- | MS/PENS | Ul2/14 8- | CV100 15/6
oo 0T 6ANe 18- |Es - |ssAz vle AAHNE £3 | Bocss /- g- | U1 17/6 | CVII7 30/~
D s s : - | 100TH 60/ KRNG/1 .. £4|§CCe4 @/~ | MS/PENT | U20  8/6 | Cv132 5/
2D21W 10/- Gﬁgﬂs |- glg ;— e KRN6/2 .. £4 [ 5coss g/ 8- | U256 12/6 | CV193 30/-
s%s 20 | chsswae: |7Es B 19/- KRN6/3 .. £5| £Crs0]0/6 | NGTL  3/6 | U268  9/6 | CV289 40/
aX2A 7/~ | 6A87G 20/ | 7Q7 (- | 220PA " 7/- ECFs210/6 | NR16A 4/- | Uso i~ | CV338 G/-
3A/108A AT6  5/- | 787 /- | 220TH  5/- ECH2112/- | NS1 30/~ | UCL8312/6 | OV456
30/- | 6AU6 /- | TVT /- | 250TH M508. .CV370 ECH35 8/- | N82  17/8 80 7/8 100/~
3A/110A 6AVE8 G/~ | 7TY4 i 200/- £10 | ECHBL 7/6 | NBP1 25/- | UL84 8/- | CV2158
20/~ | 6B4G 10/~ | 724 /- | 325B  40/- MB18. 4353 £55 | ECL8010/- | N8P3 22/- 41 8- 60/~
34/109B 6B7 /- 19D2 3/ | 850B 10/~ M528. CV160£5 EF22 " 7/- | NT18 80/- | VP13C 5/- | CV4002 8/-

0%, - | oBa /- | 1182 20/ | 3574 80/- Ccvoo1 £7 | EFa7A 8- | N 3/6 | YP23  3/g | cvdoes

31477 | 6BSG 8/~ | 11E3  20/- | 393A 20/ . CV992 27| EF3 4/- | NT99 10/~ | VR21 3/6 10/~
il 20/- | 6BA6 6/~ | 1288 3/- | 446B  10/- . £3 £8 OV993 £7 | EF40 10/- | NU12 “6/- | VR22 7/- | CV4084 B/-
3A/148] 6BES  @/- | 12AHTGT | 559 3/ | 4350 . £35 7254 ....£2/10 Cveed £7 gg:a '8’% l;gg% %//-6 xgiz 15;//;3 ccg:ggi 5/6

35/- | 6BF8  5/- . [ 7034 30/-

3A4 5/~ | 6BQ7A §/- | 12AT7 6/~ | 705A  15/- CATHODE RAY TUBES EFug 1//6 ;%g 1(1);- gggg JI% 406310/-
BA5 5/- | 6BR7 12/6 | 12ATTWA | 708A 15/~ [gaP1 .. 25/~ O5BPl .... BO/~ NC6 .... 15/~ ggﬁ;? g,- o %OI: i 18 cv.

sB22 20/~ | 6C4 278 10/~ | 7154 40/- 1 3BP1 .. 17/ OCPl—eee above 9D 80/~ | Ep73 5/ | REN25 5/- | VRSS 4/6 | CV4065 BI6
8824 B~ | 6C6 Bl | 1AUT_ 60 \TIA 3| acP1 ... 1B/~ OFPT—coabove 0o | . 90/- | Ews0 @/- | PENAI2OL- | VEST /- | CV40GO @/~
moaw gol- | 600 BY- | IBAUTVIE | e La S8%7 --1401 g5l 55. [EFSS 71 | PEN3 7/~ | VRE5 4/~ | Cvas02 5i-
3p28 15/~ | 6C8G 7/~ [ 12AX7 7- | 803 losp7 'l 40 CVOss . 15/- | ERSS 7 | PONS & ppriamie  TuBES
SIS0 | oms ol | 1anke Bl |07 ACRL .. 201- VOROWTB 20" | gres §/- | PL33 16/~ | EACOL (CV 4059).. 7/8
8Cis 30/~ | 6D4 1206 | 1208 3l- (811 20/ | We have hundreds of other types in stock. | Ered 3/~ | PL81 1%//'6 6AMB (CV4063, 6516) 10/~
wxmoml ggg g;: 1215&1- 32/(; g}i %;Z Please send S.A.E. for current price list. Pleasel 250/~ | PL83 11/- | S6AME (6064) 10/-
3D6 202,: 6FG 5/- 8- 1815 30/~ | add 2/6 in £ for packing and postage. EL32 4/~ | PL84 10/6 | EF92 (6065) ...... 10/~

WE URGENTLY REQUIRE AND PAY HIGHEST PRICES FOR MODERN TEST EQUIPMENT (e.g., Signal Generators, Oscillators, Microwave Test
Sets, etc.). COMMUNICATIONS RECEIVERS (especially U.H.F. and E.F.H. Ranges), AIRCRAFT RADIO COMMUNICATIONS AND RADIO
NAVIGATION EQUIPMENT, SPECIAL VALVES, MAGNETRONS, KLYSTRONS, ETC.

* Z. & 1. AERO SERVICES LTD.

RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403
Please send all correspondence and Mail Orders to our
Head Office: at 14 SOUTH WHARF ROAD, LONDON, W.2. Tel.: AMBassador 0151/2
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LAWSON

LAWSON TUBE wITH NEW SILVER
ACTIVATED SCREEN AND
100T "MICRO FINE" ALUMINISED

SIMILAR TUBE REBUILT
OR REGUNNED 8yt NOT
RESCREENED

BRILLIANCE CONTROL ~—#—

EXPRESS SERVICE |
Orders received by 3 p.m, are dis-
patched same day, Special direct

Emiscope,
services to Ireland and Scotland.

TRADE AND
QUANTITY DISCOUNTS

LAWSON TUBES

156, PICKERSLEIGHS ROAD,
MALVERN, WORGCS. TEL.: 3798

DIRECT REPLACEMENT
Reprocessed TV TUBES

12 MONTHS FULL REPLACEMENT
GUARANTEE

ENGINEERS WITH
EXPERIENCE

Know that as a television tube gets old not only does it become
low emission but the light efficiency of the phosphor screen has
also seriously deteriorated (up to 109 per year). This deteri-
oration of the screen obviously continues if the tube is only
rebuilt or regunned. Don’t risk a *‘dead screen’’.
britliant, crisp, high definition of a Lawson Tube.
which are absolutely BRAND NEW throughout (excepting the
glass) and which incorporate the verylatest CRT developments.
New silver activated screens, **micro fine'’ aluminising, high
efficiency gettering, brand new direct replacement electron
guns by Britain's premier
Brimar, Emitron, E.E., C
ALL MAKES AND TYPES FROM STOCK

LAWSON. The ONLY replacement tubes for which all types are
guaranteed, correct and direct plug in replacements.

12" — £4:10:0
14" —£5: 5:0
15°-17" — £5:15:0

CARR. & INS. 7/6

WIRELESS WORLD

Enjoy the
Tubes

manufacturers, Mullard, Mazda,
ossor, etc.

C.0.D. or C.W.O

10/-

Gladly refunded if you
wish to return your old
tube
(excepting 12*)

SALES MANAGER:
IRONGATE WHARF RD., PRAED ST., LONDON, W.2
Telephone :

PADdington 2231 (6 lines)

PO 3000 ¢

600 TYPES...

DELIVERY

TRANSFORMERS

Since 1931 all types, single and 3-
phs, 6w to 12 KVA, over 1,000,000
during the war, UL Output
Transformers.

SOUND SALES LTD.
Works & Laboratories :
West Street, Farnham, Surrey
Farnham 646l

BRASS, COPPER, DURAL,
ALUMINIUM,BRONZE
ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too small. List on Application.

H. ROLLET & Co., Ltd.

6 Chesham Place, S.W.| BElLgravia 4300
ALSO AT LIVERPOOL, BIRMINGHAM,
MANCHESTER, LEEDS

ALL MULLARD
MAZDA BRIMAR
CATHODEON
COSSOR etc.
CRTS rebuilt in our
own Factory. New
Multard and US.A.
Guns used.

REVACUUMED
G/tee 6 Mths.
12/14 inch £3 0 0
15/17 inch 283 0 ©

21 inch £6 0 0

VISIT OUR NEW
SHOWROOMS
OPEN ALL DAY
SATURDAY

MARLEY SUPPLIES

GUARANTEED T bes

(Bowl allowance if returned in good condition.)

13 CHANNEL T/Vs. TABLE AND CONSOLE MODELS.
FAMOUS MAKES. Carrlage, etc., 19/6

Huge purchase direct from source enables us to offer

unequalled value,

are not guaranteed to be in working order.
12in. £3 10 0
ALSO 12in. 5 Chan. T/Vs 50/-.

CLEVELAND HOUSE, 21 PITLAKE, CROYDON,

SURREY.

NEW LOW PRICES
PEAK QUALITY
Carr. & Ins. 12/6.

NEW TYPES
Gjtee 12 Mths.
MW31/74 MW36/44
AW36/20 AW36/80

REBUILT
G/tee 13 Mths,
12/14 inch £4/10/-

15/17 inch £5/-/- £6/12/6
21" inch £7/-/- MW43/69 MWA43/80
AW43/80 AW43/88

£7/12/6

These are complete but untested and

14in. £5 10 0 17in. £9 10 0

Tel: CROYDON 8800
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No. 8
Pin-Point
TV troubles
" e in 10 minutes
! e Find the exact sound or
bURLHIIIIEM  ictuce trouble in ANY
EXRACHEE TV set from 700 possi-
bilities! 300 pages; 300

diagrams; check charts!
31/6.

No. 9
Pin-Point
Transistor
troubles in 12
minutes

Trouble-shoot every
type of circuit in ALL
transistorized equip-
ment! 525 pages; hun-
dreds of illustrations;
120 check charts, 47/6.

TRY ANY THREE BOOK
ON NO RISK FREE TRIAL

No. 4, Latest Instruments for Servicing Radio and
Televizion. Coyne, 26/-.

No. 7. Transistor Circuit Handbook, Louis E. Garner.
Coyne. 39/6.

No. 12. Radio Desi ’s Handbook F. Langford
Smith. Iiffe, 55/-.

No. 16, Principles of Frequency Modulation, B. 8.
Camies. Iliffe. 21/-.

No. 11. Principles of Transistor Circuits. 8. W. Amos.
Ditfe. 21/-.

No. 20. Principles of Semi
Diffe. 21/-.

No. 10. Television Receiver Servicing, Vol. 1, S8pread-
bury. lliffe, 25/-.

No. 17. Electronic Computers. Principles and Applica-
tions. Hiffe. T. E. Ivall, 2nd. Edition. 25/-,

No. 15. Wireless Servicing Manual, W. T. Cocking.
Tiitfe. 17/6,

No. 14. Radio Cirouits, Miller & S8preadbury.

M. G 8 gl

Hiffe,

15/-.

No.5. Practical Television and Trouble Shooting
Mapual. Coyne. 34/-.

No. 6. Television Servicing Cyclopedia. Coyne. 47/8.

No. 38, Colour Television. NTS8C Bystem, Principles
and Practice. P. B. Carnt, G. B. Townsend. Iliffe.

85/=.

No. 22. Pin-Point Colour Television Troubles in 15
Minates. Coyne. 47/8.

No. 21. Basic Mathematics for Radio and Electronics.
Tiitfe. 17/8.

No. 23. Introduction to Laplace Transtorms. For
radio and electronic engineers. W. D, Day. 1liffe,

32/6.

No. 24. Radio Valve Data, Compiled by Wireless
World, Llitfe. @/-.

No, 25. The Oscilloscope at Work, A, Haas and
R. W. Hallows. Iliffe. 18/-.

No. 26. Numerical Methods for High Speed Computers,
G. N. Lance. Ditfe. 42/

No, 27. 8econd Thoughts on Radio Theory, Cathode
Ray of Wireless World. Iliffe, 25/-,

No. 28, Foundations of Wireless. M. G. Bcroggie.
Liffe. 15/-.

No. 29. Television Bervicing Handbook. @. J. King.
Odhams.  30/-.

No. 30, The Practical Hi-Fi Handbook, G. J, King,

Odhams, 25/-,

No. 81. F.M. Radio Bervicing Handbook, G. J. King.
Odhams. 25/-,

No. 18, Mullard Relerence Manual of
Cireuits, 12/6.

No. 19, Refrigeration Service Manual, H. P. Manly.
Drake.

Transistor

Just mail CO;.IPOI‘\ for free trial. After 7 days
send only low price or return book and pay
nothing!

Postage: £3 or less 1/6, £3 or more 2/-
FREE TRIAL OFFER! Mail coupon NOW!
Mail Order Division, SIM-TECH BOOK
|COMPANY, Dept. WWI3, Gater’s Mill

lWest End, Southampton, Hants. 'I
IO RUSH BOOKS No.......cooovveveeenan, |

for 7 days’ FREE TRIAL as per offer.

'DTick here if enclosing full price, Same
| 7-day money-back guarantee. I

|
INAME e, |
:ADDRESS ................................................ |
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Rate 9/- for 2 lines or less and 4/68 for every additional
one or part thereo?, average lines 6 words. Box Numbers
2 words plus 1/-. (Address replies; Box 0000 c/o *“Wireless
World,” Dorset House, Stamford St., London, 8.E.1.) Trade
discount details available on application. Press Day Novem-
ber 1961 issue, Thursday, October 5th. No responsibility
socepted lor 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.

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECDNDHAND
1J2 Collins Communications Recelver, 30
ands, 0.5/30.5 Mc/s, in perfect order, in
table cablnet; £195.—Box 5055. 9692

RO Rx’s, etc. ARS8, CR100, BRT400,
G209, S640, etc., etc., in stock,—R. T. &
1. Service, Ashville Old Hall, Ashville Rd..
London E.11. Ley. 4986. 70053

FOR disposal seven Hallicrafter S27CA V.H.F.
communication receivers 125 to 220 Mc/s.
A%L in good working order, £30 each, carriage

£2.
MARINE Radlo Division, Great Grimsby Coal,
Salt & Tanning Co., Ltd., Auckland Rd., Fish
Docks, Grlmsby. [9693
51-.1-3 Collins, .5Mc/s-30.5Mc/s;
crafter’s S-36A, 27Mc/s-145Mc/s,
8.37, 125Mc/s5-220Mc/s;  R.D.O.
4,000Mc/s with panoramic adapter; RT-67/,
RT-70A/, R-109/G.R.C.
FREQUENCY meters, BC-221, TS-174,
TS-175A, USM-45, 125Ke/s-11,000Mc/s.
r\:Ilepal Ave., Atherton,
91.

Hallt-
8-27CA,
38Mc/s-

Man-

WRIGHT, A4a,
[0023

Tel. 9
NEW LOUDSPEAKERS
DUODE sound units give most natural results

from tape, dis¢ or radio—because their
unique duael drive, bullt-in crossover

chester.

resonant, dead-beat crystal clarity; buy Duode
for your lasting pleasure and finest long-term
good sound investment.

DUODE, Ltd., 16, Brunswick Rd., Sul%g'x’\é

Surrey.
NEW TEST EQUIPMENT

HEATHKITS can now be seen in London and
purchased on easy terms, free brochure.—
Direct TV Replacements, Ltd., Dept. W.W.
25/10, 138, Lewisham Way, S.E.14, Tideway
6666. {9240

RAND new 5,000 volt insulation testers,

output 0-5,000 volts A.C. or X.
output current 5 m/a D.C, 10 m/a A.C;
voltage indicator meter, magic eye leakage
indicator, variac voltage regulator; input 200/
250 volts A.C.; complete leads and prods;
one prod has microswitch for absolute safety;
dimensfons 18inX18inX13in, weight 30lb; cost
Government nearly £100; in original transit
cases, £27/10 each, cash with order, carriage
forward; 14-day refund guarantee.—R. Sankey.
Regal Cinema, Atherstone, Warwicks. Tel.
Atherstone 2220 (9619

TEST EQUIPMENT—SURPLUS AND
SECONDHAND
IGNAL generators, oscilloscopes, output

meters, wavte vum::eterf. friequetncK mﬁters.
multi-range meters, etc., etc., in stock.—R. T.
B e, Ashville O16 Hail, Ashville Rd.,
London, E.11. Ley. 4986. {0056

NEW COMPONENTS

ALL components for last month’s transistor

V.H.F. amplifier; s.a.e. for lists.—Ajax
Electronics, 572, Fulham Rd., London, S[g'vnss

INE output transformers and scan coils

for most makes, exact replacements, from
25/- used, and 45/- new; send s.a.e. for imm.
quote; just a few examples from our exten-
sive range in stock; add 2/6 for p. & p.;
telephone orders sent same day c.0.d.
NEW L.O.P.Ts for Pye V4/V7, VT4/VT7.
52/6; coils for above, 62/6, Ferranti
L.OP.T. 14T3/4, 17T3/4, 45/-;
992/6/8 L.O.P.T., 69/6; Murphy 240/
L.O.P.T., 62/6; Bush TV24, 67/6, TV43 87/6

.O.P.Ts.
T.C.S., Ltd., 28, Brockley Cross, 8.E.4.
5394, and 112, Camberwell Rd., S.E.5.

COMPONENTS—SURPLUS AND
SECONDHAND

Tid.
[0333

END for catalogue No. 14—500 illustrated
ftems; 2/6 post free—Arthur Sallis Radio
Control, Ltd., 93 (c) Nérth Rd., BrIght'ode

3'L;

Classified

&

FREQUENGY
RANGE

U.L. TRANSFORMER

Ten years’ development and research
are behind this newest Partridge

Push-Pull Output Transformer.

PRICE : 2] OI-

The Partridge P4160 transformer is a wide fre-
quency range U.L. transformer. We regard
this new transformer as the biggest step for-
ward in Audio output transformer development
in the last decade, i.e. since we produced the
famous CFB range in 1950. We would stress
that we consider this to be the finest trans-
former it is possible to manufacture with present
known techniques.

@ Primary resonance greater than
@ Primary resonance impedance:
1,200 at 100 kcfs.
90012 at 80 kefs,
@ Specially balanced leakage
tween various sections.
@ Very low D.C. resistance on primary and
secondary windings.
@ Power rating: 20 watt, 20 ¢/s-50 ke/s.
35 watt, 25 ¢/s-30 kefs.
@ Enclosed in robust steel shielding case, resin
filled, suitable for H2 operation.
@ Weight: 103Ib.

Post the coupon now for latest
release details on this new type.

100 kefs.

inductance be-

1 To Partridge Transformers Ltd., |

1 Roebuck Road, Chessington, Surrey 1
1 Latest Release on the P.4160 please ]
: NAME ! :
HADDRES Syl Bee ove o T T )
i )

.................. reeeeneeeeneeennn s WW/10/6]

Advertisements

NEW GRAMOPHONE AND SOUND
EQUIPMENT

ask for Sound News im-

SAVE on tapes,
list; see trade.—Box

ported tape;

[o13t

LASGOW.—Recorders bought, sold, ex-
changed; cameras, etc.,, exchanged _for
recorders or vice-versa.—Vletor Morris, 343,
Argyle St., Glasgow, C.2 0201

TAPE decks and recorders by: Ferrograph,
-+ Vortexiun, Brenell, Telefunken, Reflecto-
graph, Bradmatic. Amplifiers and tuners by:
Quad, Leak, Dulci, Chapman, Rogers.
MICROPHONES by: Reslo, Lustraphone, 8.T.C.
Grampian. All tapes and accessorles.
CLOSED circult television for schools and in-
dustry.  Speclalist audlo service and sound
recording.
HIRE purcnase facllities available.
LAMBDA RECORD Co., Ltd., 95, Liverpool
Rd., Liverpool 23, Tel. Great Crosby .
9014

¥ ROICA " RECORDING STUDIOS (Est.

4 1949) .—For the better class tape recorders
for industry, research, music and private use;
Ferrograph, Brenell, etc.; complete recordin
service; music for industry, tape/disc.—31. Pee
St.. Eccles, Manchester. Eccles 1624, Studlo.
Director Thurlow Smith, A.R.M.C.M. (o122

TAPE RECORDING. ETC.

TAPE to disc, Adanac recordings.

SEND a personal Xmas message this year;
records from 12/6.—E. H. Jackson, 36, nna-
tyne St., Lanark, Scotland. fa721
ERROGRAPH 4A/N model, 12 months’
careful use; £72; in London.—Box 5045.
[0137

AS;( your dealer for American Ferrodynamics
Brand Five " recording tapes; the best

tape vziue! [0270

ENDEZVOUS RECORDS offer comprehen-

_ste 78/45/33 tape to disc tecordingp facili-

ties.—Leaflet from 19, Blackfriars St., Man-
fo.

chester, 3.

TAPE-TO-DIS_C Service, E.P.s, L.P.s, editing
and dubbing, standard, comprehensive
leaflet from—Toucan Sound Productions, 122

Fernlea Rd., Balham, London, S.W.12.  [968%

TAPE to dise recording—reduced prices, finest
. professional quality, 10in L.P. 30/- (32
mins.), 12in L.P. 35/- (45 mins.), 7in E.P.
17/6, 48-hour postal service; s.a.e. for leaflet
to:—Deroy Sound Service, 52, Hest Bank Lane,
Hest Bank, Lancaster. Tel. H.B. 2444, [9281

TELEF’UNKEN tape recording heads, record
and erase 60 to 20 Kes, 30/- the pair
twin track, rectifiers 12/24 volt 5 amp, 15/-;
elapsed hour meters Sangamo movement, new!
suxl;able'dclocAk Igt)n\t/izlrslon. L?:Eic" Glg/s each; all
post paid,—A. Fanthorpe, -» 6/8, Hepworth's
Arcade, Hull, Yorkshire. 2 [?594

TA?E/DISC/TAPE transfer edltln%: duplicat-
ing: if uality and durability matter
(especially with L.P.s from your precious

tapes), consult Britain’s oldest transfer ser-
vice; new tape recorders supplied with a free
service guarantee, latest Amerlcan tapes.
.800 9/-, now avallable.—Sound News Pro-
g};‘%mns. 10, Clifford St.. London, W.1.

=

PRE-RECORDED TAPES
RE-RECORDED  tapes.—Unique  40-page
catalogue listing all makes. mono, stereo,

7% and 3% lp.s.; send 2/6, refundable on
first tape record purchased.—Dept. TR5. Tele-
tape, Ltd., 33, Edgware Rd., W.2.

VALVES
VALVE cartons by return at keen prices;
send 1/- for all samples and list.—J. &
A.. Boxmakers, 75a, Godwin St., Bradfordr. 1
017

2

NEW and surplus valves, fully guaranteed,
. ¥ huge stocks, genuine valve bargains; s.a.e.
for list; also veclaimed valves, perfect, 5/-
maximum, plus 6d lp & p. each.—Lewis, 46,
Woodford venue, llford, Essex. f9707

VALVES WANTED

NEW valves wanted. any quantity, best cash
price by return.—Stan Willetts, 43, Spon
Lane, West Bromwich, Staffs. Tel. Wes. r29369322

WE purchase new valves, old or modern
type, for cash; full details, please, in-
cluding price required, in your first letter.—
Waltons Wireless Stores, 15. Church St..
Wolverhampton, (o102

FOR
SALE AND WANTED
ADVERTISEMENT FORM
TURN TO
PAGE No. 168
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EXCLUSIVE OFFERS

% AN/ARM-1 Test Sets .............. £50 0
% General Radio 804B Siznal Generators.. £55 0
* Cambridge Temperature Controllers

0/1200° C ... .iiiiiiiiiieiianaan £35 0

Oh,
* e G"“"’."f“.“.‘.“f.'.“.".'.f’.‘.“..‘.’.‘....”. £115
* Phxhps PW 4031 Portable Counters,
.................. £22 10
* Femnh Test Vacs ................ £3 10
* Heyer Low Voltage Testers 0 to 18v. and
....................... £8 10
* an. Heavy P.0. Racks £2 0
% Type 58 Monitors (Indicator and P/8) £8 10
% Metrovac High Vacuum Pumps 230 v.

A oy £22 10
* Mnrphy Pulse Amplitude Anszlysers .. £275 0
% Edwards Speedivac Hi-vao Pumps,

PR o LM G5Gno0096 00 . #£1810
% 5tt. P.O. Angle section Raoks £3 10
% Dowty High Speed Registers ........ £6 0
< 851t, 2}in, dia. Steel Tubular Masis .. £50 0
Y 75i. Bin, dis. Plywood Masts ........ £35 0
* 20" Aluminium self supporting Masts,

.............................. £12 10
* Ferrnnh 7kVA Auto Voltage Regulators £35 0
Y% EHT Power Supply, 7,600 v. 3.0 amps. £250 0
% EHT Power Supply, 1,600 v. 5 amps. £130 0
+* Anrport Runway Portable Floodhghts,
£10 0
£12 10
* Amencan Stabilised Power Units, 115/

230 v. A.C. to 115 v. # amp. D.C. £14 10
% Tinsley AC/DC Rack Potenuometers .. £65 0
% Wide Band 10-way Aerial Amplifiers .. £9 10
Y% TBS Receivers, 60/80 mc/s., less vaives £4 10
% Type 58 Monitors (Indicator & P/S) .. £8 10
% Avo Portable Geiger Counters £9 10
% T-1131 Transmitters ........ £35 0
% RT-67/GRC 'Trans-Receivers ...... £37 10
% Bola 2kVA C.V. Translormers 230/115v. £16 0
% @.E. 15kVA 0.C. Trausformers 6.6 amps. £85 0
% EM.L Type 1 Pulse Generators .... £47 10
% Avtron T.31 Aircralt Systems Test sets £45 0
% Wego Qondeusers, 2,000 mid. 250 v. wkg. £2 0
Y Cotler Hammer T.P. Aunto Starters,

LIS D SO £8 10
% Power Slider Resistances, 80 ohms 10A £2 0
Y Power Slider Resistances, 1.2 ohms 14A 14/~
% Slgma 10,000 ohm Relays S.P.D.T. .... 15/-
% Leach 150 ohm Relays S.P.D.T. ...... 6/-
“ Eurman 7,000 ohm Relays S.E.D.T.. ... 12/-
% British Miniature Relays 1,700 +

1,700 ohms 8.P.D.T. G0 - -5 8/~
Y Laboratory Mains Flltets,2amps 10/~

40-page List of over 1,000 items in stock available
—keep one by youm.

% DFG-20 D.F. Marconi Receivers, 75/
1,500ke/s.  o........

% SCR-625 Mine Detectors

% R.201 Triple Diversity Raceivers, 15/
22McfB. ...ieiiiiiieiee

% BC.603 F.M. Reoeivers .
Y 6 volt Rotary Converters with smoothmg,

250 v. 80 mfa. .......iiiieionaa.. £115
% 12 volt Rotary Converters with smooth-
ing, 300 v. 260 m/a. ...l £1 15
* Telepnnter Motor Rechﬂers. 200/260 v.
AC to 110 v. 0.7 A. .............. £2 18
* Crypton c:bmet Reohﬂen, 200/250 v.
................ £2 10
* EHT Reohﬂer. 18, 000 v. § A In cubicle £225 0
Y% EHT Rectifier, 3,000 v. § A. in cubicle £25 0
“ Ekco T-1083C Electromefers ...... £55 0
% E.M.I 37864 Wavelorm Monitors £185 0
Y Turner 6in. dia. Milliammeters, 0/1.... 24 0
% R.C.A. 420 Mojs 5-element Yagi Arrays £1 15
% R.C.A. 2 watt Projeotor Speakers
(range 1 mile) .......c.coiviaiiaan £14 10

Carriage extra on all above.

We have a large quantity of * bits and pieces ** we
cannot list-—please send us your requirements as
we can probably help—all enquiries answered,

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 85051

VALVES WANTED

ALL types of valyes British or American,
transmitting and receiving; keenest cash
prices paid. What have you to offer?—Write
or call Lowe Bros., 9a, Diana Place. Euston
Rd., N.W.1. Tel. Euston 1636-7. [9567

WANTED, EXCHANGE. ETC.

ANTED new valves, speakers components,
for cash.—A.D.A. Mig. Co., 172,
Alfreton "Rd.. Nottingbam. [9676

WANTED all types of communications re-

ceivers and test equipment.—Detalls to
T. & 1. Service, Ashley Old Hall, Ashville

Rd London, E.11. Ley. 4986. [o1

A PROMPT cash offer for your surplus brand
new valves, speakers components, test
instruments, etc.—R.H.S., Beverley House,
Mannville Tce., Bradford 7 [0190

GENTLY wanted, manuals or instruction
books, data. etc., on American or British
Army, Navy or Air Force radio and electrical
equipment.—Harris, 93, Wardour St., (9623

Gerrard 2504,
ANTED for cash, good quality test gear.
amplifiers, Ham S,
, microwave equipt., -etc., ebc.—Cal
or send. Tel. Mlllers Radw, 38a, Newport
Leicester Sy, W.C.2. Ger. 4638. Est.
years.

REPAIRS AND SERVICE
BOULTON'S OF BRADFORD.

LOUDSPEAKER pressure unit, and microphone
repairs, D.C.B., cone assemblles and field coils
in cartons. service and satisfaction guaranteed.

Boulton, 134, Thornton Rd., Bradford,
1,. " Tel. 22838. [0171

AINS transformers wound to any specifica-
tion.
MOTOR rewinds and complete overhauls: first-
class workmanship, fully guaranteed.
F M. ELECTRIC Co., d., Potters Bldgs..
Nottingham. Est. 1917. [(;Iitils

Warser Gate,
54898.

E undertake the manufacture of trans-
formers singly or in quantities to any
specification; all work guaranteed for 12

months.

LADBROKE Transformer Co., Ltd., 820a,
Harrow Rd., London, N.W.10. Tel. Ladbroke
0914. [0222

METERS expert, guaranteed repairs to all
types and makes, single or multi-range,
prompt service.—R.

Hawkins, 103 Roxborough
Rd., Harrow, Middx. Tel. 479]. [970
PEAKER repairs, cones fitted, fields and

clock coils wound guaranteed satisfaction,
prompt service.—L. Repair Services, Pluckley,
Ashford, Kent. (0223

ALL transformers manufactured to specifica-
txon estxmates Auto. transformers 50 to
600 watt Bulk demagnetizers for tapes and
tools 27/6 .—Osmabet. Ltd., 46, Kenilworth Rd.,
Edgware, Middx. Tel. Stonegrove 9314, [0070

TRANSFORMERS to any specmcation singles,
small or large batches, quick and efficien

service, competitive prices, estunates —Messrs
Newm. & n, 1, Grove Crescent, South
Woodford, E 18. [0330

MISCELLANEOUS
OTARY wafer switches.

IMMEDIATE dispatch of goods from stocks;
no carriage goods sent to parts of the
world; A.B. metal and NSF made to order
switches; reduced price list free on request.—
Overseas Eximport Co., 172, Bishopsgate. Lon-
don E.C.2. [9712

APPROX 2,500 service sheets for sale, radio
and TV; no reasonable offer refused.
SPEAKERS.—200 pairs of matched 3in, 5m
S‘,‘é and 10in speakers at 21/6 a pair; p. & p

TUNERS.—Cyldon, Brayhead, Ferg., Cossor,
etc., all makes to be cleared at 20/- each
less’ valves; p. & p. ‘2/6.

ALL the above have been used, but are offered
for sale af’er careful examination; orders over

£3 rei

HADLEY BROS (RADIO & ELECTRIC), Ltd.,
39-43. Soho Rd.. Handsworth, Birmingham, 21.
Tel. Northern 5571. 9714

RADYNE 1 KW R.F. Heater for sale as new.
will consider exchan e w.hy—
Rlchardson. €9, Bedford St., Cardi [9704

ORSE tramln% sets, W.T. Mk, III, oak
case, valves, buzzer, atmospheric producer
clrcult and instructions, tested, new; 39/6, carr,

46 TX- REC, valves ARP37, ATP4, AR8, ARTP?:
sigt/sm/s poslt/pald 46 headphones, throat mikes,
1,2 .D.C., 200 m/a supply unit, 190-250 a.c.
mput icwti £6, carr. £1.

NEW R-9B/APN-4 recelvers 55/-, carr. 9/6.
J. T. SUPPLY, Ltd (ELECT) 309, Meanwood
Rd., Leeds 7, Yorks. (9679

METALWORK. all types cabinets, chassis,
racks, etc. your own specification,
capacity available for small milling and cap-
%t}ainngyllgrus I\tdE'%ALbWORKS Ltd., Ch

, = apman
St., Loughborough. ?0208

PHONES, in bakelite cage with junction box, Thorough-
ly overhauled. Guaranteed £7/15/-.
10-WAY PRESS BUTTON INTER-COM. TELE-
PHONES, in bakelite case with junction box. Thorough-
Iy overbauled. Guaranteed £6/15/-.
DESK PHONES. Complets with Hand Set and Dial
0-9 in bakelite case, £2/12/6.
UNISELECTOR SWITCHES. 4 Bank and 5 Bank,
25 contacts, 35/-.

8 BANK UNISELECTOR SWITCHES, 25 contacts,

£2/15/-.

MAGNETRON MAGNETS. 5-5} oval mch. gap, 27/6.
MOVING COIL HEADPHONES with wash leather
earpads, 17/6.

B.29 RECEIVERS. 60-600 kc/s medium and long wave
bands. For callers only, £5.
TIME SWITCHES, ENNER 8-day clockwork,
250 v. 1 amp. Thoroughly reconditioned and guaran-
teed, 25/- including post and packing.
QUARTERLY ELECTRIC CHECK METERS. Re-
condltloned as new. 200/250 v. 10 A., 42/6; 15 A.
52/6; 20 A., B7/6. Other amperages avallable,
PROJECTION LAMPS, Pre-focus 100 v. 300 w. in
new condition, 8/6.

TELEPHONE DIALS, 0-9. Suitable for inter-office
and factory lnstallatlon, 12/6.

P25 V.HF. CEIVERS, in metal case. Weight
37 Ib. Blze approx 214 x 9 x 6in., 57/6.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex-Govt. 0-9,999, 26/60 v. D.C. Bize 4 x 1 x lin,
8ingle cail2,8000 or single coll 500 0, 18/6.

VENNER TIME SWITCHES. For switching onfoff
lighting and power. Reconditioned as new. In iron-
clad cases, 10 amp., ?5/-; 15 amp., 85/- 20 amp.,

£5(5/-.

3-0HM P.M. SPEAKERS. In good working order,
8in., 8/6; 6in. 7/8; bin. 9/6.

:mn P.M. SPEAKERS, 3 9, 9/6.

ELECTRICITY SLOT METERS. (1/- in slot) for A.C.
mains. Fixed tariff to your requirements, Suitable
for hotels, ete. 200/250 v. 10 A., 84/-; 15 A., 94/-;
20 A., 104/-; other amperages avallable. Recondi+
tioned as new.

ASSORTED RESISTANCES, 5/6 per 100.

THROAT MICROPHONES 1/6 each.

All prices include carriage in United Kingdom

23 LISLE ST.(cer. 2069) LONDON, W.C.2

Closed Thursday 1 p.m. Open all Cay Saturday

(20—WAY PRESS BUTTON INTER-COM. TELE-

CLEAN AND SILENT

D.C. . AC

UP TO 100 WATTS

WITH THE
FELGATE ELECTRONIC
INVERTER MK Il

FROM 210/250 VOLTS D.C.
NO MOVING PARTS
FREQUENCY CONTROL

Manufactured by
McCARTHY
RADIO AND ELECTRONICS

LIMITED

STUDLAND HALL, STUDLAND STREET,
I.ONDON W.6.
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LEWIS have the

CABINET for
YOU

FROM THE MOST EXTENSIVE
RANGE IN THE COUNTRY

THE CONTEMPORARY
Price £13.13.0

This beautifully designed Contemporary Cabinet
can be supplied in Oak, Walnut or Mahogany veneer
and has a waxed semi-matt finish,

This cabinet can be fitted with any of thc latest
Hi-Fi units.

THE GROSVENOR
Price £22.1.0

This elegant cabinet is available in veneered figured
walnut and polished to a high gloss in a medium
shade. Gold embellishments are an attractive
feature of the design, A unique three sliding door
system reveals ample storage room and space for
equipment.

TWO NEW LEWIS CATALOGUES—
e, The Cabinet Catalogue I
«é' The Equipment Comparator I
Catalogue

{Designed to assist your choice of cabinet and
equipment.) I
Please send me details af your two new catalogues, I

Name

LEWIS

|100 CHASE SIDE, SOUTHGATE, LONDON, N.14
Telephone: Palmers Green 3733/9666
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NOTICES
'HE ASSOCIATION OF PROFESSIONAL
RECORDING STUDIOS, Ltd. To protect
and encourage the interests of member studios
engaged in electrical sound recording.—Write
to the Geberal Secretary, A.P.R.S., Flat 4,
34A, Arterbery Rd., London, S.W.20. [0173

CAPACITY AVAILABLE
CAVE. SMITH & Co., Ltd., Hereford.

HAVE capacity available for assembly or sub
assembl¥ of =all electronic equipment, cable
forms, looms and harnesses. Contract,

contract, short runs or regular production; de-
livery promises kept.—Tel. Hereford 6063 oo

ERALD FISHER ENGINEERING, Ltd.,
S Lanes.—All types of electronic and elec-
trical assembly work undertaken to your re-

quirements; chassis wiring, cableforms,
groupboards.-——Hampden Rd., Shaw, Lanecs.
Shaw 7509, {9621

SERVICES OFFERED
TECHNICAL writing.

OUR organisation specialises in the preparation
of technical literature and s ecmcr:mgns. A
complete service for the electronics industry,
including service manuals and handbooks from

engineers’ draft to %mntity rintm%

GORDON J, KINt ( RPRISES), Ltd..
South Furzeham Rd., Brizham, Devon. Brix-
ham 2304. 19697

WE are now in the fleld for all types of
electronic wiring, fully skilled statf avail-
able, one off speciality, competitive prices_and
good delivery dates.—é. & B. Electronics, Ltd.,
8b, Chelsfield Rd., St. Mary Cray, Kent. Tel.
Orpington 31153, I

SITUATIONS VACANT
ELECTRONICS development engineer.

A vacancy exists In the expanding development
section of a firm of mechanical and electronic
engineers in the Midlands. Candidates for this
vacancy should possess a Degree or H.N.C. and
have at least two years electronic development
experience. The post offers excellent oppor-
tunities and is pensionable after @ probationary
period.—Applications to Re Sigrist, 3
Braunstone Works, Braunstone, Leicester, 19719

MICROBIOLOGICAL RESEARCH ESTAB-
LISHM.

ENT.

PORTON, near Salisbury, Wiltshire.
REQUIRE:
SKILLED man to serve as

R. & D. CRAFTSMAN Special Electronics for
maintenance of electronic instruments and
equipment. Applicants should have a know-
ledge of modern testing methods and an
acquaintance with electronic counting tech-
niques would be desirable.

RATE of pay for a 42-hour 5-day week 198/2,
plus merit lead which can rise to 100/
Prospects, after a period of qualifying service,
of establishment in Government service, with
superannuation benefits. Two weeks (84 hours)
paid annual leave. Paid sick leave scheme.
Prospects of house being available within a
reasonable peried of time for suitable success-
ful applicant,

APPLICATIONS giving details of apprentice-
ship and experience to:—

SENIOR Administrative Officer (WW) at above
address. [9630

SERVICE engineer required by electronic
medical equipment makers.—E.M.S., Ltd..
209b. Great Portland St., W.1.

ALESMAN uired, with experience of
58marlne telephone equlpment.TQBox

req
radio
717

RADlI%/TV engineer, must be fully skilled

wit] experience of recognised makes.
—Aldridges, 14-16, Hoghton St., South .

O]L winder, experienced in working on pro-
totypes rtequired for Interesting work in
model shop; good rate of pay, 5-day week, can-

teen.

APPLY, quoting Ref. No. L 5148, to Personnel
Manager, Ferguson Radio Corporation, Ltd.,
Gt. Cambridge Rd., Enfield, Middlesex, [9703

ARE you fnterested in joining a team of
Design and Development Engineers engaged
in producing auto-pilots for new helicopters
now under development?

LOUIS NEWMARK, Ltd., of Croydon, are desir-
ous of appointing Design Engineers and Assist-
ant Engineers to these ts, senior and junior
appointments are available.

PLEASE send_details of qualifications and
experience to Personnel Manager, Louis New-
mark, Ltd., Gloucester Road, Croydon. [0337

INTERNATIONAL AERADIO, Ltd., has
periodic vacancies overseas for Radio Tech-
nicians, City and Guilds Intermediate Telecoms.
an advantage but not essential if applicant has

considerable experience installation/mainten-
ance /V.H.P, low/medium power comms.
Equipment; applications ex-service personnel

or fully skilled categories welcomed; posts are
permanent and pensionable; normally accom-
modation is provided with tax free emoluments
equated to local conditions; additional marriage
and child allowances; free air passages and
insurance; lg{.néllowpvance: xlexﬁrous U.l%.o le;velé
apply in wr ~Personne! anager, , Par
Sg.. Ww.1, [0262

Qremes

HIGH QUALITY

STEREO
RADIOGRAM
CHASSIS

STEREO 12 Mk. 2 £44.15.0.

£

The most complete chassis ever produced,
combining an Tuners, a Stereo
Control Unit and two High Fidelity Amplifiers
in one compact unit. Eight watts push-pull
output from each amplifier provide a total of
16 watts for both mono and stereo. Other
features include automatic frequency ccntrol
on VHP; ferrite aerial, two IF stages and
miniature tuning indicator for medium and
long waves; inputs for tape recording, play-
back, pick-ups and stereo radio (should this
come about); separate wide range bass and
treble controls and balance control; booster
units available for low output pick-ups; alter-
native matching for any loudspeakers,

STEREO 55 £33.15.0.

A junior version of the Stereo 12 Mk. 2 pro-
viding 10 watts output, 5 watts from each
amplifier, and covering the VHF and medium
wavebands. Ideal for a complete hi-fi system
where the higher power output of the Stereo
12 Mk, 2 is not required, It can be used for
mono only and a second loudspeaker added at
a later date, but when two loudspeakers are
used there are full facilities for all stereo sound
sources. Mono and stereo inputs for tape
recording, tape playback and different pick-
ups and a stereo radio input is also provided.
Alternative matching for any loudspeakers.

See our advertisement on page 56 for details
of our mono chassis.

Post this coupon or write for descriptive literarure

or call at our Holloway Showroom for full
demonstration. Open 9-5 including Saturdays.

WIRELESS &

ARMSTRONG TELEVISION CO lTD

Warlters Road, London, N.7
Telephone: NORth 3213
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SOLDERING
EQUIPMENT

By LITESOLD

(REGD. TRADE MARK)
PRECISION
INSTRUMENTS

Comprehensive range-
Robust and Reliable-
Light weight - Rapid
heating - Bit sizes
3/32 in. to 3/8 in. -
‘“ PERMABIT " or
Copper bits - Al
voltage ranges 6/7 v. to
230/250 v. - Prices
from 19/6.
ALSO

@ PLASTIC CABLE

STRIPPERS.
O@MINIATURE
* SOLDERPOTS.

@ HEAT GUARDS.
@ LONG LIFE BITS.

= AIDAMIN

The new range of
micro soldering
instruments. Welghtl
from }-oz.
1/32in. Have you had
details?

Brochure S§5 on request
from the sole proprietors
and manufacturers with
28 years’' experience
in thls field.

LIGHT SOLDERING DEVELOPMENTS LTD,
28 Sydenham Road, Croydon, Surrey

Phone: CROydon 8589

Grams: Litesold. Croydon

MINICOIL PRODUCTS

Manufacturers of i—

Miniature Precision Coils to Specification.
Chokes, Delay Lines, Pulse Transformers etc.
Also Stockists of Ferrite Material, Coil
formers, Copper Wire, Insulating tape, etc.

2A MAXWELL ROAD PORTSMOUTH
Phone : Portsmouth 33330

A.R.RL. RADIO AMATEURS
HANDBOOK 1961 326

Postage /9

Electronic, Radio, and Microwave Physlcs
by Clark. Postage 70/-
Extra Equipment for your Tape
by Rasheed. Postage 8d...,...............

Radio Valve Data, new 7th edition, by
W.W. Postage 9d............ccoriennnnn, 6/—
Radio Amateur Examination Manual,
by R.S.G.B. Postage 9d................... 5/—
Amateur Radio Call Book, by R.S.G.B.
Postage 6d, 4/-

Simple Ra
Postage 9d.
Mullard Reference Manual of Transnstor
Clrcuits. Postage I/-. ............... 12/6
World Radio and T.V. Handbook, by
Johansen., Postage l/-...................... 16/6

Sound and T.V. Broadcasting, general
principles by Sturley, Postage 2/- 45/-
Radio Handbook, by Editors and Engineers,
15th ed. Postage 2/6.............cccvur... 68/~
Service Valve Equivalents, by R.5.G.B.
Postage 6d. ........coooveeeiniiiiiinirenninenns 2/-

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET,
LONDON, W.C2 (adjoining Lisle Street)

SITUATIONS VACANT
LECTRONIC wiremen/fitters required for
construction of electro-medlcal egul&x‘nent

good rates plus bonus.—E.M Ishot
St., N.1. Tel. Lan. 5433

'V engineer requu‘ed by established N. Lon-
don company; possibil 1tg of directorship
and accommodal lon after trial period.—Box
5053, [9688

YOUNG man {n early twenties, with good
knowledge of radio, required for interesting
maintenance work in the London area, excel-
lent opportunities for advancement.—Tel. Mr.
Vaughan, Abbey 5572, [9696

ELECTRONICS technician required in the
Electrical Engineering Department, Univer-
sity of Leeds; initial salary according to guali-
fications and experience.—Applications should
be made in writing to Professor G. W. Carter,
from whom further particulars may be obtarxgnegl.

EL"‘CTRONIC Testers and Inspectors required.
should be educated up to O.N.C. standard
and have had experience of Servicing and
Fault finding, or have taken an R.A.F. Wire-
less Fitters course. —Apig Personnel Officer,

Decca Navigator Co 247, Burlington
Road, New Malden, Suney Tel, Mal, 7g71(}8

OMPUTER engineer required to assist with

maintenance and running of Pegasus Com-
puter in research and development depertment;
applicant should have Higher Netlonal Certifi-
cate in Electrical Engineering; ver: good salary,
superannuation; excellent tacilitles.—Applica-
tions to Personnel Supervisor, Hawker Aircraft,
Ltd., Richmond Rd., Kingston- upon-Thames,
Surrey. [9702

SSISTANT manager, age about 30, re-
uired by large old-established company
in %he Middle East for their radlo and

domestic appliance department, abilit J pro-
mote sales and some technical knowle ge neces-
sary; previous overseas experience desirable,

excellent salary, prospects and allowances; free
furnished accommodation provided.—Apply Box
5054. 9691

ENIOR techniclan or techniclan, with ex-
crience and t

in f’he Pharmacology Dept., Royal Free Hos-
pital Medica] School. Scales: Senior Technician
£71 X£ 5(4)x£30(2) -£870: Technician £595X
£25(5)-£720, plus London weighting. Super-
annunnon benefits. Good holidays.—Apply
School Secretary, 8, Hunter Street, .C.1
with nzmes of two referees. 9705

EST engineers.—Applications are invited

from test engineers with previous industrial
experieace of testing radio communications,
receivers and transmitters; successful applicants
will be offered positions on the company’s
permanent staff; starting salaries commen-
surate with qualifications and experience.—
Apply in writing, giving full details to Person-
nel Officer, Redifon, Ltd., Broomhill Rd.,
3.W.18. [0252

SALF.S engineer, with basic knowledge high
frequency transmission techniques and/or
tele-communication engineering, energetic and
with sales experience, required; good salary
commensurate with quallﬂcatlons and experi-
ence, staff pension scheme; applicant with
university dezree or equivalent preferred.—
Partlcu ars in writilng to General Manager,

Wykeham & Co., Ltd., 16-18, Old Queen
Street S.W.1. [9711

DEGENHARDT & Ltd., British aﬁeﬂts
for Carl Zeiss. Oberkochen and Hamilton-
Electrona, Zurich, require an electronics ser-
vice engineer for installation and service of the
new Hamilton 150 Kv Electron Beam Weldin

Unit: radar or high voltage experience essentia

and some knowledge of optlcal instruments an
,advantage; training will be given at the Carl
" Zelss Works Western Germany. —A%ei' in writ-

ing to 6, Cavendish Sq., London
[9€85
MEDICAL RESEARCH COUNCIL require
ELECTRONIC ENGINEER to assist in

development, construction, maintenance and
experimental application of equipment used for
the mvestxgatlon of balance and hearing; salary
aceo: ’; to age and experience within the
range £ 10-£870 (Senior Technician 1).—Apply
in writing, statlng age. (hallﬂ cation and
experience, to Dr. allpike, F.R.S.,
Director, Otological Research Unit.
National Hospital, Queen Square, W

AIR MINISTRY (R.A.F. Signals Command{
Technical Class.—Up to 9 pensionable
posts at Medmenham, Norton, Walton and St.
Lawrence, Isle of Wight, for men at least 22
on 1.7.61. ualifications: O.N.C. in Electrical
or Mechanical Engineering; or City and Guilds
Intermediate Certificate in Telecommunications
Engmeerlng and City and Guilds Certificate in
Radio II; or evidence of equivalent standard
of technical education, Total of at least 8
years’ comprehensive training and experience
1 skilled work onm radio, radar, or other elec-
tronic apovaratus essential. National starting
salary £723 at 22 to £884 at 28 or over.
Scale maximum £988. Promotion prospects,—
Write Civil Servlce Commlsslon 17, North
Audley St., London, W.1, for application form,
tlauotlng §/5371/61. " Closing date 20th Oct[oher
9710

MR.C..
.C.1. 9723

OUR GIGANTIC STOCKS INCLUDE:
LINE OUTPUT, FRAME OUTPUT, SOUND OUTPUT,
LINE AND FEAME BLOCKING OSC. TRANS. AND
SCAN COILS, FOR ANY MAKE OR MODEL TELE-
VISION.

SOME OF OUR VALVES

AZ31 8/6 | PcLss.. 11/3 w17 .. Bi-
B36 5/6 PCL84.. 9/6 2717 .. 38l
D77 3/- PL33 .. 8/6 504 .. 5/-
PL36 .. 10/9 5v4 .. 9/-
PL38 14/6 5Y3 .. 10/6
PL81 8/6 5Z4 .. 10/~
PL82 8/9 6AL5 3/~
PL83 7l- 6AMG 3/~
PYS1 - 6CDS  27/8
PY32 .. 10/- 6D2 3=
PY80 8/6 6F1 Bi~
PYS1 8/- 6F12 3~
PY82 616 6F13 7)-
PZ30 10/- 6F14 9/6
v22 9/6 6F15 9/6
U4 10/~ 6L1 12/8
U3 12/- 6118 5/=
U26 12/- 6P25 8/6
usl 9/8 8P238 12/8
U50 8/6 6V6 . Bi=
U52 L/ 10F1 4/8
U191 9/- 10C1 10/-
U281 B/~ 1002 13/~
U282 .. 20/- 10P13 9/~
U301 .. 20/~ 10P14 8/~
Usol .. 22/6 12AT? .. 5/6
UAF42 .." 8/~ 12A07 .. 5/8
UBC41 .. 7/9 20D1 8/8
UCH42 .. /- 9/
UF41 8/6
UF42 8/9
UL41 73
UL46 .. 7/3
UL .. 118
g ge | e
PCC89 .. TUD s;g 30L1 .. 7
PCF80 .. 7/~ 8P41 2/3 30P4 .. 10/9
PCL83 .. 10/9 8P61 2/8 185BT.. 14/-

These are only examples of our vnlvca if you do not see
what you require send stamped addressed envelope for
special quotation,

For the Fimest, Fastest Service in the country, contact—

D. & B. TELEVISION

13la KINGSTON ROAD
SOUTH WIMBLEDON
LONDON, S.W.I9

Phone: Cherrywood 3955

A LOUDSPEAKER
. ENCLOSURES

SHERWOOD TYPE for
Goodmans 12" Speakers
£15-10-0

A. DAVIES & CO
(CABINET MAKER
3 Parkhill Place (off Parkhlll
Road) London, N.W.3
GULLiver 5775

RESISTANCE WIRES

EUREKA-CONSTANTAN
Most Gauges Available

NICKEL-CHROME MANGANIN

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED
SMALL ORDERS PROMPTLY DESPATCHED

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
Phone; Clissold 4688
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SOUTHERN RADIO’S
WIRELESS BARGAINS

TEST METERS, POR-
TABLE. 3} x 33 x 2{in.
D/C. M/C. Ranges: 0-
5,000 ohms; 0-60 mA.;
0-3 volts; 0-1.5 volts.
Range can be extended
to suit individual re-
quirements by addition
of resistances. (Featured
in  Practical Wireless,
March issue.)

NEW AND TESTED.
12/6 each plus 2/- P. & P,

SPECIAL QUANTITY PRICES:
Carriage paid U.K. {ex. sea routes).
METERS. 30-0-30 and 3-0-3 volts combined
ranges with prods, 15/-.

TRANSMITTER RECEIVERS TYPE 38"
with 5 valves. New but untested. No guarantee.
25/- each. Post Paid.
ATTACHMENTS for ‘38" TRANSMIT-
TER-RECEIVERS Mark Il

HEADPHONES 15/6 per pair; THROAT MICRO-
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS,
No. | 2/9, No. 2 5/3; WEBBING 4/-; HAVER-
SACKS 5/6; VALVES. A.R.P. {2 4/6, ATP.4
3/6; SET OF FIVE VALVES 19/-.  Postage on each
item except valves /6 extra.

RECORDING BLANKS. Brand new. Ready

for cutting. 13in. /- each or 5 complete In
metal case, £4.

12 for £7.

RESISTANCES. 100 assorted useful values;
New wire end 12/6. NEW.

CONDENSERS. 100 assorted Mica; Tubular.
etc., 15/-. NEW.

INSULATORS. Porcelain egg type 7/6 per doz-
CONTACTOR TIME SWITCHES. 2 im-
pulses per sec., in case, 11/6.
REMOTE CONTACTOR.
above, 7/6.

LUFBRA HOLE CUTTERS. Adjustable #in
to 3}in. For Metal, Plastics, ete., 7/-.
MAGNETS. Strong Bar type, 2 x {in., 1/6 each.
MORSE TAPPERS. Midget type 2/9; Standard
3/6; Heavy type on base, 5/6. ALL BRAND NEW.
MORSE PRACTICE SET. TAPPER with
BUZZER on base. Complete with battery, 12/6.
BRAND NEW.

PACKARD-BELL AMPLIFIERS. Complete
BRAND NEW, with valves, relay, etc., etc., 176
each.

ATTACHMENTS for ‘18" TRANSMITTER-
RECEIVERS Mark Il

HEADPHONES 15/6 per pair. HAND MICRO-
PHONES 4 a., 12/6. AERIALS 5/9; MORSE KEY
6/6; VALVES: ARPI2 4/6, ARS8 7/6, ATP.4,
3/6; SET OF SIX VALVES 25/-. Official booklet
‘“ 18 *" T/R circuits, ete., 6/6 post paid. Postage on
each item except valves 16 extra.
BOMBSIGHT COMPUTERS.
chase, ex-R.A.F. Ideal for experimenters. A
wealth of gears, motors, blowers, etc., etc.,
£3/12/6 carriage paid.

QUARTZ CRYSTALS. TYPES F.T.241/F.T.243.
2-pin, fin. space. Frequencws (F.T.243) S,700 kc/s.
to 8,650 kefs. (F.T.241) 20 Mc/s to 38.9 Mc/s.
(54:h and 72nd harmonics). 4/6 each. List of
available frequencies on request.

BRAND NEW. CRYSTAL BASES. FT.241,
FT.243 1/3 each.

For use with

Recent pur-

CRYSTAL CASES. FT.241/243 types. 10/6
per dozen.
STAR IDENTIFIERS. Type LA-N. covers

both hemispheres. .
COMMAND RECEIVERS. B.C. 454 3-6 Mc/s.

B.C. 455 6-9 Mcfs. Complete with 6 valves.
47/6 each. .
DYNAMOTORS FOR ABOVE. 28 volts.
15/-.

VISUAL INDICATORS (10Q/4). Type 3.

With 2 meter movements and two neons. New

in cover. 12/- each
TRANSPARENT MAP CASES. Plastlc t4in.
x {0%in. Ideal for Maps, Display, etc., 5/6.

Post or carr. extra. Full list Radio Books, etc. 3d.

SOUTHERN RADIO SUPPLY, LTD.

{1, LITTLE NEWPORT STREET,
LONDON, W.C.2. GERrard 6653

SITUATIONS VACANT

LECTRONIC test engineers required for test-
ing of industrial electronic equxpment some

theoretlcal knowledge required but previous
testroom_experience not essential.—Apply stat-
ing qualifications, experience, etc b atford
Control Instruments, Ltd,, Riverside Rd., Wat-
ford. Tel. Watford 41313, 19695

A GENCY representation is required in Por-

gal of British manufacturers producing
radlos (partlcubarly transistor), for which good
market exists here.—Principals should write
Somfor (Sociedade Nacional de Fornecimentos
Industriais), Avenida Duque de Loule 97-40B,
Lisbon. 79681

AR Office requires numerous technical
assistants for wide varlety of duties in
Army Workshops and Technical Establishments.

Vacancies exist for workshop foremen, work
study practltioners, inspectors, planners, demon-
strators. instructors and technical authors.
Work covers wide variety of mechanical, elec-
trical and electronic equipment including guided
weapons 1’S’nd vacancies exist in various loca-
tions in
MECHANICAL? Dxdcot, Aldershot, Arborfield,
Chilwell, Old Dalby, Woolwich, ‘Ashford (Kent),
Donnington (Shropshire), Oswestry, Marching-
ton, Stxrll XLand Kinnegar (Northern Ireland)
and Electronic: Tidworth, Alder-
shot, Arborﬂeld Ashchurch. Bovington, Lark-
hill, Old Dalbf Newark, York, Catterick,
Woolwlch Donnington (Shropshtre) Ty Croes,
Warminster and Kinnegar (Northern Ireland).
FOR appointment as Technical Assistant, ap-
plicants should possess ONC in electrical or
mechanical engineering as applicable or equiv.
quals. Successful completion of an Artificers’
Course in REME or Foreman of Signals Course
may be accepted in lieu. Candjdates should
preferably have served recognised engineering
apprenticeship and knowledge of Service equxp-
ment would advantageous. ‘Tral an
be provided to successful candidates lacking
equipment knowledge and for work studz lp-
gomtments Willingness to continue studies
or HNC at the department's expense would
normally be expected and up to one day a week
for attendance at a Technical College is likely
to be granted. For certain appointments the
ability to write clear and concise English is
a decided advantage.
CHIEF Technical Assistants are also required
for work on electronic Army Equipment.
Vacancles exist at Woolwich and Malvern only.
For appointment as a Chief Technical Assistan
the candidate is expected poss!
minimum the quals. applicable to a ’I'echmcal
Assistant and in addition to have several years
experience in ome or more of the branches
of engineering appllcable to Radar, Guided
Weapons or Servo Mechanisms. Knowledge of
REME repair procedure an advantage,
OPPORTUNIT ES for gromotlon. and for ap-
pointment to established pensionable posts
wm occur from time to time for both Technical
tants and Chief Technical Assistants.
NATIONAL salariy:s scales:—Chief Technical
Assistant £988 rising to £1,128 p.a. and
Technical Assistant £827 to £988 p.a.
linked to age 26). These scales attract where
applicable a London Weighting addition of
£40 to £45 p.a. Application forms from:
Manager (PE 2338), Ministry of Labour, Pro-
fessional and Executive egxster. Ailan tic
House, Farringdon St.,
APPLICANTS should state on the ag‘pllcation
form the grade of appointment for which t
wish to be considered and indicate any of the
h they are NOT prepare[%v{g

locations at whic
accept an appointment.

ADIO Engineers. Senior and Junior Elec-

tronic Englneers required by internationally
known organization. Candidates must be single,
medically fit, prepared to spend periods of up
to two years abroad, and be able to accept
responsibility for the success of projects Quah-
fications: enior posts—B.Sc., H.N.C.,, or
equivalent plus industrial experlence .fumor
posts—O.N.C., or experience as first-class skilled
radio mech knowledge of modern sur-
vey technlque is an advantage.—Box t')é),?gé

OME OFFICE.—Wireless technicians: 15
pensionable posts for men at least 21 on
1/7/61 with sound theoretical and practical
knowledge of wireless engineering and wireless
communications equipment, including v.
apparetus, and experience In radlo and radio
servxce work; ability to drive private and com-
rcial  vehicles desirable; starting salary
Natlonal) £690 (at 21) to £810 (at 25 or over):
le maximum £930; promotion prospects—
Write Clvll Servxce Commission, 17, North
Audley London, W.1, for application form
guoclng s/sssz/ﬂ Closing date 10th Octrobe-é

IR MINISTRY have vacancies for Civilian

Radio _Technicians at R.A.F., Sealand,
Cheshire; R.E.U. Henlow, Bedfordshire: and
various other R.A.F. stations thmughout the
United Kingdom. for the servicing, repair.
modification and testing of air and ground
radio and radar equipment. Commencing
salary (National) (according to age) Is £630
to £810 p.a., max. salary £930 p.a. Rates are
subject to small deduction at certain
cial stations. Houses may available for
renting at West Kirby, some 15 miles from
Sealand.  Apply to Alr Minis E.3h.
Princes House, Kingsway, London, W.C.2, or to
any employment exchange, quoting Cnvl
O/N3057. 10038

rovin-

- Order EXACT BIZE you require to nearest 1/18in.

As old as the
‘““Wireless World *’!

COMPONENT DISTRIBUTORS
Guaranteed components—
made specially for us :=~

1% tol. SILVER MICA CAPACITORS
84 standard vajues always {n stock.

5-1000pF 1200-2000pF 1/
2‘200-30001)!" 1/3 3300-5000pF i6
1{in, dia. POTENTIOMETERS 2in. shaft

10K, 25K, 50K 100K (linear), 260K, 500K, 1M, 2M
(log.) 3/-. With switch 4/8.

MINIATURE MAINS TRANSFORMERS

Pri. 0-200-220-240 v. 8ec. 250 v. 40 mA., 8.3 v. 1.5 amp.
Btack size 24 x 1§ x 1iin., 14/8.

CELLULOSE WADDING for resonance damping, 40 ply

86in. wide, 6 yd. roll 18/-, carriage 3/~

Sole distributors for this area.

IMPORTED COMPONENTS
Minjature mgh Stability Resistors 8% tol.
“ Preferred value ’" range (144 values, 120 to 10 MQ)
luau §” x 5/32° or } watt, §* x 8/32 .6d. each.
WIMA “ TROPYDUR " PAPER CAPACITORS
Flat oval shape. Small size. @Qlazed surface.

wtd. tol 260V 500V mfd. tol. 260V 500V
01 20% 64 74 16 % 2
015 20% 8d. 74 23 10% Y3 1/4
022 209 84 9d 25 10% 13 1/4
033 20% 84, 8d. 23 10% 14 1l/8
047 20% 94 10 47 10% 18 19
.068 20% 10d. 114 .68 10% L7 23
1 10% 1~ 11 10 10% 211 2/6

“5URPLUS " HIGH STABILITY RESISTORS
Best makes. Largest selection available, 146 standard
values plus many others.

5% FW. 7id.
2% {W. 104
1% iW. 1/3
Ordinary Carbon Resistors }W. 3d., §W. 4d. Also
Carbon and Wire wound up to 200W. Full list No. .

AND, OF COURSE, OUR OWN PRODUCTS

BLANK CHASSIS

Precision made in our own works from commercial
quality half-hard Aluminium. Two, three or four sided.
SAME DAY SERVICE
Of over 20 different forms made up to YOUR BIZE,

(Maximum length 35in., depth 4in.)
8pecials dealt with promptly.
SEND FOR ILLUSTRATED LEAFLET
or order straight away, working out total area of
material required and referring to table below. which
is for four-sided chassis in 16 5.%.g.:

48 8q. In. 4/- 176 8q. in. §/= 304 #q. in. 18/~
80 sq. in. 5= 208 8q.1n. /- 338 sq. In. 13/~
112 #q. in. /- 240 aq. in. 10/- 368 eq. in. 14/-
144 sq in. i 272 eq. In. 11/~ and pro rata

post 1/3 post 1/6 posat 1/9
Quantity and trade dlncounts Finishes arranged for
quantities of 25 or over.

FLANGES (}in., fin., or }in.), 6d. per bend.
STRENGTHERED CORNERS 64. each corner.
PARELS

Any size up to 3ft. at 4/6 sq.
Postage (sq. In.): 72 gd los 1/3. 145 ue; 402 1/9;

THE WELL-KROWN
COOPER-SMITH
HI-FI AMPLIFIERS
Each the best in its class—
yet you can build it yourselfl

KIT BUILT
.£12 12 O

STEREO Control Unit . 215 0 0
STEREO Main Amplifier.. £13 13 0 £16 0 0
Mk, II Control Unit...... £717 6 £1017 6
B.P.L Main Amp. lo/12 W.£12 5 0 £14 5 0
"MAGNUM * 20 W, Power

................ 2 8 £2312 6
“PBODIGY'B/BW Intexrated £12 10 O £1515 0O
BANTAM'3/4W.Integrated £7 10 O £8 5 0

Building instructlons 2/6 each.
(Bantam 1/6. Magnum 5/-).

Please add postage for all orders under £1

H. L. SMITH & CO. LTD.

287289 EDGWARE ROAD, LONDON, W.2
Telephone: Paddington 5891/7595
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SITUATIONS VACANT
T. BARTHOLOMEW’S HOSPITAL, Londnn.
E.C.1.—Electronic Technicians required for
Physics Department; salary and conditions
according to Whitley Council.—Apply Clerk to
the Governors. 19680

MINIS’I'RY OF AVIATION retiulres electrical
engineers (assistant signals officers) for
aviation telecommunications and

navigational aids;

c.ass_ degree gine
AMILE.E. or AF.R.AeS. (candidates with
Parts I, II and III of A.M.I.LE.E. or Parts I and
II of A.F.R.Ae.S. or equiv., or of very high
professional attainment without those qualifica-
tlons considered). Salary £835 (age 23) to
£1,318 (age 34) max. £1,490; slightly lower
outside inner London; prospects.—Forms from
Munistry of Labour, Technicel and Scientific
Register (K)i/ 28, King St., London, Stg%g.,

electronic
2nd

quoting D 411/1A. 3
ATO cataloguing.—Engineers required to
take charge of sections engaged on

scheduling and cataloguing of electronic equip-
ment to NATO standards. A wide, though
not necessarily detailed knowledge of electronic,
electrical and mechanical engineering is re-
quired. High rates of pay are being earned
in this interesting occupation, All work is on
Government_contracts. Conditions of work are
congenial. Here is an opportunity to enter an
expanding organisation engaged on work whose
importance is increasing daily. Specialised
training will be given to successful applicants.
—Call, write or telephone to: Techmical Ser-

vices Division, Archiprint Services, Ltd., 12,
Worcester Rd., Malvern, Worcs. Tel. Maivern
1551-2., {9687

PATENT examiners and patent officers.—Pen-
sionable posts for men or women for
work on the examination of patent applica-
tions. Age at least 20 and under 29 (36 for
examiners) on 31.12.61, with extension for
Regular Forces Service and Overseas Civil
Service. ualifications: normally a degree, or
a Diploma in Technology, with first- or second-
class honours in physics, chemistry, engineer-
ing or mathematics, or equivalent attainment,
or professional qualification, AM.I.CE.,
A.M.I.Mech.E.,, A.M.IE.E.,, AR.IC. A.Inst.P.
Inner London salary £793 to £1,719; provision
for starting pay above minimum. Promotion
prospects.—Write Civil Service Commission, 17,
North Audley St., London, W.1, for application
form, quoting S/128/61, and stating date of
birth. {9686

MINISTRY OF AVIATION requires elec-
tronic engineers for development design,
production and inspection of gulded missiles,
computers, radar, line and radio communica-
tion equipment at headquarters branches in
Central London, at Bromley (Kent), and other
locations in the Home Counties. Quals.: Should
have served_ a recognised engineering appren-
ticeship or have had equivalent training, and
be corporate members of the Institution of
Electrical Engineers, or have exempting quals.
Experience of modern electronic practice in
one or more of the fields desirable, Salary:
£936-£1,430 (National), plus £55-£60 Inner
London Weighting for Central Headquarters
posts, or £40-£50 Outer London Welghting for
Bromley, Kent. Posts Home Counties loca-
tions slightly less but will be brought into
National pay scales on 1.1.62. Starting pay
at age or over £1,285 (Natlonal) with
adjustments according to location. Excellent
.career prospects for promotion to senior posts
and frequent opportunities for established pen-
sionable appointment. Forms from Ministry
of Labour, Technical and Scientific Register

(K). 28, King St., London, 8.W.l, quoting
D425/1A. Closing date 13th October, 1[9966139

XAMINERS: Alr Ministry Aeronautical In-

spection Service.—60 pensionable posts for
men at least 25 on 1.9.61 with O.N.C. in Elec-
trical or Mechanical Engineering, or City and
Guilds Intermediate Certificate in Telecom-
munications Engineering (old syllabus), plus
Radio 1I, or ity and Guilds Intermediate
Telecommunications Certificate (new syllabus),
plus Certificates in Mathematics B, Telecom-
munications Principles B, and Radio and Line
Transmission B, or equivalent standard of
technical education, Candidates must have
had aporenticeship (or equivalent) giving good

comprehensive training, and experience in
skilled work in development, manufacture,
inspection and testing of equipment in_ one

of the following flelds: airframes; aero-engines:
general engineering; electrical instruments and
eauipment; radlo; explosives. The apprentice-
ship and experience must total not less than
8 years in all. Dutles: periodical inspection
and testing of aircraft, accessories and com-
oonents, mechanical transport, radlo, electrics,
tools, ground equioment, ammunition and ex-
plosive stores. At Henlow only, calibration of
radio test equipment. Vacancies are likely to
arise at Carlisle, Heywood, Stafford. Hartle-
bury, St. Athan (S. Wales). and Gloucester/
Wiltshire area. Fauld and Chilmark explosive
trade only. Sealand and Henlow radio only.
Aldergrove (N.I.) airframes/engines only.
National starting salary: £801 (at 25) to £884
(at 28 or over). Scale maximum £988, Promotion
nrosoects.—Write Civil Service Commission, 17,
North Audley Street, London. W.1, for applica-
tion form, quoting 8/5380/61. Closing date
31st October, 1961, [9716

For Laboratory or Technical College
Low Cost Decade Resistance Boxes

P

High Accuracy, Wire-wound Resistors,
| ohm to 10K ohms or [0 ohms to 100K
ohms in 4 Decades.

Also, 4 Decade Stepped Potential Dividers,
10K or 100K input resistance.

LIONMOUNT & CO., LTD.
(DEPT. 59)
40, Hatton Garden, London, E.C.I.
Tele.: Holborn 7283

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
Complete New Gun fitted in every Tube
12 ., .. %£40.0 17 .. . .. £5.0.0
171" .. .. £4.100 1 21" .. .. .. £7.0.0

Immediate Delivery
Allowance on OId Tube

Carriage and Insurance 10/- extra

NU-GUN TELETUBES LIMITED

3 The Mews, Duckett Rd., Harringay, London, N4,
Telephone: MOUntview 2903

WAL GAIN TRANSISTORISED PRE-AMPLIFIERS,
for any purpose where it is necessary to amplify a
minute voltage into useful output. Many applications.
Bupplied complets with 9v. battery, etc. Mono £5.
Btereo or two mono channels, £7/10/0. New unit
with tape equalisation HI-GAIN, £7/16/0.
WAL D-MA@, professionai head demagnetiser,
0/0. WAL BULK ERASER, tape and film,
£7/18/6. WALTRAK pocket audio oscillator, pocket
sized. £6/10/0. Full technical leaflets.
WELLINGTON ACOUSTIC LABORATORIES LTD.,
Farnham, Surrey. Farcham 6481,

CABINETS, ENCLOSURES AND EQUIPMENT
BY STAMFORD

HI-FIDELITY EQUIPMENT
Cash

SPEAEERS H.P.
Price Dep. 18 M./s,

Goodmans 8in. Axiette . . 612 1 26/5 6/4
o 10in. Axion 110 £ 0 0 20/- 4/10
B 12in. Axion 300 .. £11 5 8 45/2 10/10

‘Wharfedale 10in. Golden/FEB.. £8 6 7 33/4 8/~

CHASSIS

Armstrong Jubilee Mk. IT £30 ® 0 121/1029/3
o Stereo 55 ........ £33 12 0 184/6 82/6
o 8tereo 12 Mk. IT £44 2 0 176/5 42/4

—

B2/E 46in. x 16in. DECK
B2/EX 46in, x 18}in. DECK

PRICE £22/-/- or £4/8/- Deposit. 18 payments of 22/3.
PRICE £23/17/8 or £4/15/8 Deposit. 18 payments of 24/5.
Also supplied at same prices with tape or record storage on
left and deck 83in. long.

Write for lsts of Equipment, Cabinets and Enclosures.
We & pplylng any i currently
avaflable. Demonstrations at our Weymouth Terrace

8howroom. Our Products are supplied in cak, walnut
and mahozany veneers finished in shade required.
Delivery 15/-. England and Wales. 25/- Scotland.

Visit our Hi-Fidelity Showrooms at:
84/86/98 Weymouth Terrace, off Hackney Road,
LONDON, E.2. Telephone: SHO 5003.
Showroom hours: Monday-S8aturday, 9.30 to 5.30.
Late night Wednesday, 7 p.m.
Directions: No. 6 bus from Liverpool Street Station to
the Odeon, Hackney Road, walk back two turningas.
A. L. STAMFORD LTD. (DEPT. 04)

SITUATIONS VACANT
ENTRAL London firm requires competent
organiser of postal and equipment sales:
age immaterial; refs. wanted: part-time appli-
cation considered.—Box 5043. I‘%lss

ADIO service

engineers, instrument mech-
i required to

. anics, T service airborne nevi-
gational equipment, London airport.—The Decca
Navigator Co., Ltd., Spur Rd., Feltham, Middx.
Tel. Feltham 4838. ra720

VHF/UHF radlo engineer for planning multi-
channel systems associated with H.F. radio
and coaxial cable projects, the - engineer is
required to have a good practical knowledge
of VHF/UHF radio equipment, multi-channel
carrier equipment, and allied signalling and
switeching systems, employment in first instance
offiered on a three-year contract basis, with
salary according to qualifications and experi-
ence, holiday arrangements respected this year.
reasonable removal expenses reimbursed.~Write
giving brief details of qualifications and experi-
ence to: Staff Manager, Cable and Wireless
Ltd. Mercury House, Theobalds Rd., London.
w.C1 [9646

TECHNICAL TRAINING

EARN Radio and Electronics the New Prac-
tical Way! Very latest system of experi-
menting with and building radio apparatus—
‘“as you learn’’—Free brochure from Dept.
W.W.10. Raidostructor, Reading. [0241

CITY & GUILDS (electrical, etc.), on * No
Pass—No Fee ’ terms, over 959% successes.
—For details of modern courses in all branches
of electrical engineering, applied electronics,
automation, etec., send for 148-pa’%e Hand-
book--free and post free.—B.I.LE.T. (Dept.
3884A), 29, Wright's Lane, London, W.8. [0017

TUITION

FULL-’I’IME courses for P.M.G. Certificates,

C.G.L.I., Telecommunications and Radar

Maintenance Certificates.—Information
College of Techmology, Hull.

IND TV set troubles in minutes from that
great book, The Principles of TV Receiver
Servieing, 10/6, all book houses and radlo
wholesalers.—If not in stock from Secretary,
I.P.R.E., 20, Fairfleld Rd., London, N.8. [0089

from
[o111

THE Incorporated Practitioners in Radio &
Electronics (I.P.R.E.), Ltd., Membership
Conditions sample copy of

booklet, 1/-;
I.P.R.E. Official Journal, 2/-, post free.—
Secretary, 20, Fairfield Rd., London, N.8. [0088

WIRELESS.—See the World as a radio officer
in the Merchant Navy; short training
period, low fees scholarships, etc., available
boarding and day students; stamp for prospec-
tus.—Wireless College, Coiwyn Bay. {oo18

RADIO and TV servicing, all aspects
basic Srinctp]es. guaranteed coaching for
City & Guilds, R.T.E.B. Cert., Brit.I.R.E., etc.
Study at home under highly qualified tutors.
No books to buy.—Write for free prospectus
stating subject, to I.C.S., Intertext House,
Parkgate Rd. (Dept. 442A), London, S.W.11.

[0033

'V _and Radio.—A.M.Brit.I.R.E., City and
Guilds. R.T.E.B. Cert., etc.,, on *‘ No Pass
—No_ Fee' terms, over 959% successes.—For

details of exams. and home training courses
(including practical apparatus) in all branches
of radio, TV and electronics, write for 148-
page Handbook—free—B.I.LE.T. (Dept. 597A{.
29, Wright's Lane, London, W.8. (0016

© OW and Why ”’ of Radio and Electronics

made easy by a new, no-maths., Practical
Way, Postal Instructions based on hosts or ex-
periments and equipment buildings carried out
at home. New Courses bring enjoyment as well
as knowledge of this fascinating subject.—Free
brochure from Dept. W.W.12, Raidostructor,
Reading. [0240

-M.I.Mech.E., A M.Brit.I.R.E. City &
Guilds, G.C.E., etc., bring h{gh pay and
security: ** No Pass—No Fee *’ terms; over 95%
successes.—For details of exams. and courses
in all branches of engineering, butlding, elec-

tronics, etc., write for 148-page Handhook—

free.—B.I.LE.T. (Dept. 387B), 29, Wright’s

Lane, London, W.8. 0118
PATENTS

ATENT No. 751041 for *‘‘ Improvements in
or relating to methods of and apparatus’

for Radiating and Receiving Microwaves.”
Owners desire to meet all demands for the
utilisation of this patent and invite enquiries
from manufacturers and others Great
Britain prepared to assist in its commercial
exploitation.—Address:  Pollak, Mercer &
Tench, Audrey House, Ely Place, London,
E.C.1. [9724

BOOKS, INSTRUCTIONS, ETC.
ANTED, copy of * Autobiographical and
Other Writings,” by Campbell Swinton.
—Bridgewater, She. 8000. [9718

EBB'S log-book for recording signals
heard and worked, 112 pages 9%inX8in,

apf:roved format, semi-stiff covers, excellent
value, 6/1 post free, or callers, 5/4.—Webb's.
Radio, 14, Soho St., London, W.1. o021
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METERS, we can supply and repair
within 7-14 days; to B.S.89: Moving
coil, moving iron, electrostatic, thermo-
couple, also multirange meters, meg-
gers, pyrometers, ete,

AUDIO EQUIPMENT, we supply
and repair: Tape recorders, ampliﬁe’rs,
tuners, etc.

Write or phone:

311 EDGWARE ROAD,LONDON,W.2
Phone: PADdington 4515

PERFORATORS
. TAPE READERS

Picture T t; Morse i

Pen Recorders; me:hboardu; Rectifiers; Tape
Pullers and Rewinders; Motors; Buppressors; Tele-
pnnter and Teletype Tnbleu, Bilence Covere;
T Teleph: Carriers
and Repeaten Send/Beoehe Low and High Pass
Pilters; Teleprinter Teatera; Relay Testera; Oscil-
loscopes; Valve Testers; Electric Mcters; Tele-
printer and Teledeltos Paper; Plugs; Socketa; Key,
Push Miniature and Other Switches; Cords and
Cables; Relays and Relay Bascs; Counters; Uni-
selectors; Telegraph and Malns Transformers;
Racks and Consols; Miscellaneoua Accesaories.

BATEY & CO., GAIETY WORKS
AKEMAN STREET, TRING, HERTS.
Ring: TRING 2183 or 2310
CABLES: RAHNO TRING

/{3 The finest method
(S o

& for cleaning records
Already over 200,000 enthusiastic users

“Dust Bug”’
AUTOMATIC GRAMOPHONE RECORD ClEANER

PATENT No. 817,598 |

TELEPRINTERS .
REPERFORATORS .

THE

Price reduced to 17/6 (plus 5/10 purchase tax)
from your local dealer or

CECIL E. WATTS LTD.

‘| Phi

BOOKS, INSTRUCTIONS, ETC.
WIRELESS Servicing Manual.” By W, T.
Cocking, M.L.E.E. This, the ninth
edition of a standard work, which has come to
be recognised as a rehable and comprehensive
guide for amateur and professional alike, has
been thoroughly revised and set in a larger
and handier format. Essential testing appara-
tus is described and logical methods of deducing
and remedying defects are explained. A com-
pletely new chapter on the servicing of fre-
quency modulated V.H.F. receivers has been
added. 17/6 from all booksellers. By post
18/8 from_ Iltffe Books Ltd, Dorset House,
Stamrurd St.. London. S.E.1 .

ASIC Mnmemntlcs ‘for Radio and Elec-

tronles.” By M. Colebrook, BSc
t Revised and enlarged by J. M.
M.A. iCantab.,). Presents in readable
form a complete course in basic mathematics
for engineering students of all kinds and
leads on to the more advanced branches of
mathematics of increasing importance to radio
engineers. Im this edition the chapter cover-
ng the application of mathematics to radio
has been revised and enlarged, while new sub-
ects covered include Stability, Linear Differ-
ntial Equations, Elementary Statistics, Short
Cuts tc Numerical Calculations and an Intro-
duction toc Matrices. Will be invaluable to
those requiring a refresher course as well as
to those without previous knowledge of the
subject. 17,6 net from all booksellers. By
post 1876 from Iliffe Books Ltd.. Dorset House.
Stamford St.. S.E.1.

'ELEVISION En
Practlce Vol IIT
. W. Am B.Sc, (Hons.

D C Birklnshsw, M.B.E. The
third volume of a cumpre'henswe work on the
fundamentals of television theory and prac-
tice, written primarily for the instruction of
BC engineering staff, This volume gives the
application in television and sinusoidal, rectan-
gular. sawtooth and parabolic waves and shows
he mathematical relationship between them.
The maln body of the text is deyoted to the
fundamental principles of the circuits com-
monly used to generate such signals, the treat-
ment being largely descriptive in nature and
therefore less mathematical than that of the
previous volume., The work 1s intended to
?ruwde 8 comprehensive survey of modern
elevision rinciples and practice. 30/- net
all booksellers. By post 31/- from
Iliﬂe Books Ltd., Dorset Huuse, Stamford St..

London, S.E.1.

o ABA S or Nomograms.” By
Translated from the I-‘rench by H,
pen and J. W. Head. Most engineers have
e use of nomograms at some time in their
careers, and are fully allve to the fact that
they are a very convenlent tool when the same
formula has to be solved repeatedly for several
sets of variables. It is fair to say, however,
that only a small proportion of even those who
habitually employ nomograms know how to
construct them for their own use. Most of the
comparatively small lterature on the subject
is written for mathematicians and is extremely
difficult for the practical engineer to compre-
hend. This book is essentially practical, and
not only demonstrates the many and varled

applications of the abac or no frnm.

shows how even those without highly speclal~
ized mathematical knowledge may construct
their own chsrts 35/- net from all bhook-
sellers. By post 36/- from Iliffe Books Ltd.,
Dursef. House, Stamfard St., London, S.E.1

=

neering Principles and
Waveform Generatlon L
M.LE.E., and

CENTRAL ELECTRICITY
GENERATING BOARD

Western Division

Conzultani ond Engineer (Sound dino and Rep

Darby House, SUNBURY-on.THAMES, MIDDX.

are Invited for the following appointmenta
at the PORTISHEAD “B" POWER S8TATION,
PORTISHEAD, BSOMERBSET

FIT'I(‘JESIRS—ELECTRICAL AND INSTRUMENT MECH-

Applrcants should have served a recognised course of
training or apprenticeship and for the Instrument Mech-
anfes posltlon experience m the mnlntenunce of recording
and instr boller control

High Grade TAPE RECORDERS

onshow and in stock at
WEBB'S

® PHILIPS *EL3536 ", monofster eo with mic
and 2 speakers 92 GNS.

@ TANBERG*SERIES 8", easily the most versatile
mono/stereo “feed’’ for a hi-fi amplifier 110 GNS.

® Also the FERROGRAPH and BRENELL ranges
Hear, Handle and Compare at—

WEBB'S rADIO, 14 soHO ST,
Tel: GERrard 2089 LONDON, W.1

equipment and Turbovisory gear as tnstalied in modern
power station plant would be an advantage.

Rate of pay 1s 58 61d. per hour, Canteen facllities.
The conditions of service will be In accordance with the
N.J.LC. Agreement for the Electriclty S8upply Industry,
and good slck pay and hohday schemes are inhnperahon
scheme

Appllcatlan should be made on Form A.E.6/M obtain-
able from the Station Buperintendent, Portishead Power
Station, Portishead, Somerset, and should be returned
to him by 18th October, 1961.

NEW Reliance screened flexible CABLE
Poly 0.65mm. 7 x 019mm. £1.1.6/100 metres
PVC 0.3 mm. 7 x 019 mm. 15.0/100 metres

VALVES
PE 1/100... £1.12.0 each net
PE 05/25.. 18,5 each net

Allpricesare given free our stock, Stockholm
INTEX TRADING
41 Brennkyrkagatan 41
STOCKHOLM 8V, Sweden

ODDIE FASTENERS

THE 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.

lllustrated brochure and other information
will be gladly sent on request

ﬂddie,Bradbury&ﬁull itﬂ.,Southampton

Tel. 55883 Cables; Fasteners, Southampton

TOP CLASS
HI-FI & STEREO EQUIPMENT

Bought, sold and exchanged
player cases and equipment
cabinets always in stock.

Send for details and lists.

H. C. HARRIDGE

8, Moor Street
Cambridge Circus, W.I

OPEN DAILY EXCEPT THURSDAYS

You are invited to apply for
a copy of our illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS

which are renowned for their

Accuracy & Reliability
THE QUARTZ CRYSTAL CO. LTD.

Q.C.C. Works.
Wellington Crescent,
New Malden, Surrey

Telephones :
MAlLden 0334 & 2988
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INSTRUMENT
REPAIRS

DON'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-
TIVE PRICES AND GUARANTEED
REPAIRS.

We specialise in the repair and conversion
of the following:—

MULTI-RANGE METERS.
AMP-VOLT-WATTMETERS.
ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT.

SPC. LABORATORY EQUIPMENT

LEDON INSTRUMENTS LTD.
96, Deptford High St., London, S.E.8.
TIDEWAY 2689

If your problem is the accurate
measurement of Audio Frequency
power, why not let us help?—

AMOSof EXETER
WEIRCLIFFE COURT
EXWICK ° EXETER

ELECTRIC TOOLS

Direct bulk purchase enables us to offer latest D.600
Black' & Decker drill and 20 Item multikit the lot
for only £7/7/-, 2 years makers' written guarantee.
Hundreds of other electric tools, attachments,
appliances, transistor radios, and hand tools all at trade
prices. Catalogue 6d, stamps. Home trade and export.
Our cngineering section now has capacity available for
all types of assembly and metalwork.

K.E.P. PRODUCTS LTD., Ashmead Road, London, 8.E.8
Tidewsy 2449, Cailers welcome. Established 83 years.

FOR SALE

Surplus to our requirements new un-used Fans.
123—Aerofoil Fans Type 8.IQE, 8{in. short casing.
220/250V. 1,350 r.p.m. 50 cycles. 8ingle Phase.
343—Aerofoil Fans Type 6.IPD. 6in. short casing.
115/230V. 2,500 r.p.m. 50 eycles. 8ingle Phase.
Manufactured by Woods of Colchester, from whom
repeats can be obtained.
For further details apply:—
J. F. CROSFIELD LTD.,
2, Elthorne Road, London, N.19,
Tel.: ARChway 7531,

A new and expanding Company
in the Electro-Mechanical field
require

SERVICE/PROJECT
ENGINEERS

age 25-30 to plan, install and
service a range of vibration test
systems employing electronic
amplifiers in powers up to
240 K.V.A. Must have a good
eductional background and qual-
ifications (electrical or mechani-
cal) or equivalent.

Good salary and car provided
as necessary.

Full particulars and salary
required to Box - No. K.,
1363 c/o Whites, Ltd.,, 72,
Fleet Street, LONDON, E.C.4.

ABACY
or

Nomograms

By A. Giet—Translated from
the French by H. D. Phippen
and J. W. Head

Not only demonstrates the many
and varied applications of the Abac
or Nomogram, but shows how even
those without highly specialised
mathematical knowled);;e may con-
struct their own charts. It deals
with both Cartesian abacs and align-
ment charts and conmtains a large
number of practical examples in
mechanics, physics and electrical
engineering. This edition has been
specially adapted for English readers.

81x52 235 pp. Mustrated
35s. net By post 36s.

from booksellers

Iliffe Books Ltd., Dorset House,
Stamford St., London, S.E.1

CLASSIFIED ADVERTISEMENTS 4
o
Use this Form for your Sales and Wants
To “Wireless World”’ Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.[
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
@ RATE: 9/- for TWO LINES. 4/6 every Additional
Line. Average six words per line.
@® Name and address to be included in charge if used NAME,..., ...........................................
in advertisement. TR e e e e
@ Box No. Allow two words plus 1/-.
& Chibaot | iy o “WikelssdhWBHd" and ADDRESS........ 8 . oo ovmmmis Sommsiees e s oS o ST
crossed “& Co.”’
@ Press Day, Thursday, October 5th for November,  *''"*'"t*5 o i tm sttt tat i
1961 issue.
| |
| |
|
| REMITTANCE VALUE.................. ENCLOSED
Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS.....................
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RADAR and MICROWAVE
TEST EQUIPMENT

NEW and AS NEW
Checked out TEST EQUIPMENT
for your Laboratory and Radar needs

Type
PIB1 Pulse Impedance Bridge, Clegg Labs. $400.00

808 A Hewlett Packard Signal Generator .. 695.00
608 B Hewlett Packard S8ignal Generator .. 750.00
400 A Hewlett Packard VIVM

400 C Hewlett Packard VIVM ...

400 Bylvania Oscilloscope

402 A Sylvania Synchroscope ............ 245.00
618 A Hewlett Packard Signal Generator 1,250.00
T810 Calibrator .............coveinnans 35.00
T812 Standing Wave Amplifier . 1985.00
TS15A Gauss Meter  ............ 5.00
TS18 Calibrator . ... 5.00
T819 Calibrator .. .. . 5.00
T828 Synchroscope ................ oo 50.00
TS33 WE X Band Frequency Meter 5.00
T834 WE Syachroscope ......... 0.00
TS34A WE Synchroseope ............ 0.00
T535 WE X Band 8ignal Generator 5.00
TS35A WE X Band 8ignal Geoerator 0.00
T536 WE X Band Power Meter 0.00
T345 X Band Sigpal Source ...... 9.00
T848 8 Band Frequency Mcter .. g 45.00
T847 40-400 MG Oscillator ...... .. 145.00
TS59 L Band Delay ...... 00000- oo 35.00
TS61 Echo Box 8 Band 90.00
T862 EchoBoxS§Band ................ 125.00
T569 Freq. Calibrator 200-1000 MCS 8.00
T876 Test Meter ........ 5.00
T889 Meter Voltage Drop 9.00
T8100 Oscilloscope ... 3
TS102A  Calibrator ......

T8108 Load X Band .

T8110 EchoBox ................

TS8117GP 5 Band Frequency Meter .

T8125 S Band Power Meter .......

T8126 Oscilloseope  ..............

TS146 X Band Signal Generator

T8147 Wide Band X-Band Signal Generator

TS147B Wide Band X-Band Signal Generator

TS147D Wide Band X-Band Signal Generator 1., 095 00
T$148 X-Band Spectrum Analyzer ........ ,895.00
One Marconi T.F. 890/1 Spectrum Analyzer .... 750.00
TE155 8 Band Signal Generator 125.
TS155C S Band Signal Generator ... .
T8173 Frequency Meter 25. 0!
TS174 Frequency Meter 5 o ¢l
TS8175C quency Meter—New ............ .
T8182 VHF Ogcillator & Power Meter 45.00
TS183 Battery Tester 35.00
BC221 Frequency Meter 125,00
TS228 Frequency Meter 45.0
T8238 Oscilloscope  ..... 895.00
T8251 Range Calibrator  .......... 175.00
T8270 Echo Box .......... 176.00
TS270A EchoBox .................. 175.
TS270B  EchoBox .............. 225.00
TS403 S Band Bigna! Generator 1,250.00
Ts419 L Band Signal Generator 885.00
TS488A  Echo Box X Band—New 495.00
T§545 L Band Echo Box 95.01
TS577 Telephone Test Set £06.00
TS666 Calibrator 25.0

EPUT554 Berkley Instruments Frequency Mehr
RCAMI-7518E Distortion & Noise Analyzer .. 150.00
UPHM 7, 10, 11, 11A, URM 12, 23, 25, 26, 43, 64
-UPM 30, 33 Radar Test Sets.. Prices on Request.
Tektronix Oscilloscope Model 511A ............ 450.
Measurement signal generator Model 80 cc
Model 84 .......ociciiiiienaane
Power Supplies
Radar Pulsers to test Magnetrons. .

KLY STRONS
$25.00 2K50 .
25,00 2K54 24.01
12.00 2K55 N
35.00 2K56 .
27.50  DI1788461 80.0f
29.50 12 .. X
200.00 ve3 X
170.00 vas Y
.00 V270 225.0/
170.00 572! 110.00
5.00
and others.
MAGNETRONS
Pow 1i
Furst Power Bupphes Various Semiconductors,
Inverters Transistors,

Diodes X Band Wave
Guides, Misc.

Microwave Plumbmg ete.

2356

and others.

STANDARD
LABORATORY RECEIVERS

APR4 ...... $195.00
APR4 (wl5 tuning
895.0!

ver
TRANSMITTER 245.00
AP831 PART
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A MICROWAVE & TUBE GOLD MINE
COMPLETE RADAR RECEIVER TRANSMITTER

KLYSTRON OSCILLATOR

MAGNETRON TRANSMITTER
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APS23 RADAR

Consisting of:

Microwave Plumb-
ing 35  TUBES,
including 4J52 Mag-
netron 2 Klystrons
also 3 Silicon crystals,
2 Germanium diodes
7 Relays and count-
less other parts.

Motor with blower,
various transformers,
60 megacycles |IF
Strip, 10 MC band-
width etc.

AFC CONTROL

169

T

(Government cost for tubes
alone over 500 dollars.) Your
price with all tubes as above

$195-00

Complete with 6510 Magnetron
and all other tubes ruggedized
type $245.00.

IRER)

OPEN and

CLOSED VIEWS

of
APS-23
and
circuit
diagrams

illustrated

"'L‘l-

'ﬂdlﬂ

=3

IF STRIPS COMPLETE WITH TUBES

60 mc - 10 mc wide - $24.00 30 mc - 4 mc wide - $36.00

Magnetron Pulsers
Infra-red Viewers

Crystal Mounts
Controls

Parts of GRC Equipment
Pulse Transformers.

Thermistors Microwave Plumbing Relays 5,000 Ohms and
Synchromotors Transformer 4P37 16,000 Ohms......... $L.75
Audio Amplifiers Transformer KS13936 WE Mercury Relays
Crystal Diodes e $DI171584 . ......
Transistors Large Quantities of 28 Voit DC or AC Blowers
Waveguides Infrared Converters— $3.50
Cavity 6032 ... .. $15.00 C.R. Tube Sockets
Sockets Vibrators 6 , 24, 1t0 Woafer Switches, Cera-
Knobs Volt. mic and Phenolic

MICROWAVE Ti47 POWER OSCIL-
LATOR made by Airborne Instrument.
200 to 2,500 Megacycles 5 to 20 watts
R.F. output, voice modulated or CW.
Excellent Laboratory Instrument.
With 110 Volt 400-1,000 Cycles
Power supply ...cccoveevninennenen

With 110 Volt 50/60 Cycles ......

if you do not see anything that
you need in Electronics, made in
U.S.A., please write and ask us
for nearly every type of Valves,
parts and semiconductors as well
as Test Equipment.

Minimum order $25
F.0.B. New York

SALE NEW RELAYS
IN LARGE QUANTITIES
AT FRACTION OF COST

Phone WAlker 5-6000

FOREMOST MAKES

I1CS, INC,

582 BROADWAY,

NEW YORK 12, N.Y.
Cables TELSERSUP
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STRATTON & CO.LTD,,

Model 880" High Stability HF
receiver. Superb specification and
performance—designed to meet
professional requirements. Range
500 kefs to 30 Mefs. Dial setting
accuracy within | kefs, Combines
the advantages of crystal control
with continuous tuning.

Model “850/2”’ General Purpose
LF/MF receiver. Range 10 keis
to 620 ke/s in six overlapping bands.
Has full communications facilities.

Mode! **770R*’ Very High Fre-
quency receiver, covering from
19 Mc/s to 165 Mefs in six ranges.
Accepts AM, FM and CW, High
sensitivity, fine control, thoroughly
reliable,

Wireless World
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Model *'730 4 General Purpose
HF receiver. Developed to meet
a Government specification and
capable of an excelient performance.
Range 480 ke/fs te 30 Mc]s. {Special
versions available giving crystal
control and low frequency coverage}

Model ''770U " Ultra High
Frequency receiver, covering
from 150 Mcfs to 500 Mc/s. Excel-
lent performance throughout and
suitable for receiving either FM or
AM signals.

Model *‘770S’* Extra High Fre-
quency receiver, having a range
from 500 Mc/s to 1000 Mc/s. Speci-
ally developed circuitry gives high
performance.

Please write for full Technical Specifications to the Manufacturers

BIRMINGHAM,

i
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economical

Savbit for the
Small User approximately 45 ft. of
8 5.w.g. SAVBIT. It is aiso
supplied in 14 s.w.g. and
16 5.w.g. Obtainable from
| radio and electrical stores.
Ersin Multicore S-core
Solder is also supplied in 4
specifications of Standard
Tin|Lead alloys.
Price 5[- each (subject).

Savbit for Factories
Ersin Multicore Savbit
Type I alloy containing 5
Cores of non-corrosive flux
is supplied to factories at
bulk priceson 7 Ib. reels.
16 and 18 s.w.g. are the
diameters most suitable for
the majority of soldering
processes. Supplies are also
available on 1 1b. reels.

Blb Wire Stripper
and Cutter

This 3-in-1 tool strips
insulation without nicking
the wire, cuts wire cleanly
and splits extruded plastic
twin flex. Adjustable to.
most wire thicknesses,
3/6 each (subject).

The finest cored solder in the world

The Size I Carton contains

Wireless World

WHEN THE REPUTATION OF ANY PIECE
OF ELECTRONIC EQUIPMENT CAN REST ENTIRELY
ON A FEW FEET OF SOLDER . ..
the finest and most dependable cored solder is
invariably the best. This explains why
Ersin Multicore Solder is the most widely used
cored solder in the U.K. Many overseas electronics
manufacturers insist on Multicore, too, because
extra freight or import charges are easily
outweighed by complete reliability.
Ersin Multicore Solder contains only purest
tin and lead plus five cores of extra-active,
non-corrosive Ersin flux.

ERSIN

MULTIGORE

Savbit for the
Service Engineer

Approx. 170 ft. of 18 s.w.g.
SAVBIT is supplied ona 1 Ib.
reel packed in a carron.
Price 15[- each (subject).

STANDARD TIN/LEAD ALLOYS

Ersin Multicore 5-core Solder Is
available in the following
standard alloys:

60/40, 50/50, 45/55, 46/60, 30/70,
and 20/80 and in 9 standard gauges
on 7 |b. and 1 Ib. reels.

Home Constructor’s 2/6 Pack

Now available containing
alternative specifications:
16 f1. of 18 s, w.g. 60}40
alloy or, for soldering
printed circuits, 35 fi. of
22 s5.w.g. 60[40 alloy. Both
wound on reels

2/6 each (subject).

SPECIAL HIGH AND LOW
MELTING POINT SOLDERS

Comsol (Melting point 296°C)
P.T. (Melting point 232°C)
L.M.P. (Melting point 179°C)
T.L.C. (Melting point 145°C)

s

Blb Tape Accessory Kit

Contains everything for editing and classifving tapes: Bib tape
splicer and cutter (available separately, 18/6); 6 spare cutters;
24 Bib tape reel labels (available separately, 2/6), spool of
splicing tape; Bib data card: Complete Kit 2816 (subject).

A free copy of an interesting
article *““How to Edit Tape
Recordings’ will be sent you
if you will kindly send us a
stamped addressed envelope.

2 SOLDER

MULTICORE SOLDERS LIMITEO, MULTIGORE WORKS, HEMEL REMPSTEAD, HERTS. BOXMOOR 3636
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