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new

The EDISWAN S2P20 (CV4097)
. Filamentary Beam Tetrode

valve

with a CV4000 specification

Here is a new special quality Filamentary Beam Tetrode with a
really low anode voltage, for use as an RF Power Amplifier at
frequencies up to 100 Mc/s.

Instantaneous filament heating enables the valve to be switched
off during non-duty periods, which makes it particularly suitable
for use in battery operated portable equipment. Its specially
rugged construction enables the valve to withstand continuous
vibration at 2.5 g and a short duration shock of 500 g.

MAIN PARAMETERS ARE AS FOLLOWS:—

Filament Voltage (volts) 25 or 5.0
Filament Power (watts) L5
Anode Voltage, maximum (volts) 150
Screen Voltage, maximum (volts) 150
Mutual Conductance (mA}V) 43
Anode Dissipation, maximum (wat‘ts) 5.0

Assoclated Electrical Industries Limitea

= Radio and Electronic Components Division
<AE I ) Industrial Valves and Cathode Ray Tubes Department
- -~ 155 Charing Cross Road, London, W.C.2.

Telephone: GERrard 9797. Telegrams: Sleswan WestcentLondon
: CRC 16/x1
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TRANSI STOR REFERENGE MANUAL'OF TRANSISTOR CIRCUITS
GIRGUITS ~

This new manual of transistor circuitry has been prepared by Mulllard engineers, as

an up-to-date and readable volume which will be of use and interest to technicians,
service engineers, junior designers and electronics students.

It has a page size of 84" x 53" and describes more than 60 circuits—over 30
are made generally available for the first time—including both domestic and industrial

applications.

308 PAGES * 241 DIAGRAMS -+ U.K. PRICE 12s, 6d.

PUBLISHED BY MULLARD LTD.

Get your copy of the Mullard ‘‘Reference Manual of Transistor Circults’’ today from your radio
dealer, or order direct from Mullard Ltd. (postage and packing 1s. Od. extra in U.K.).
MULLARD LIMITED * MULLARD HOUSE + TORRINGTON PLACE * LONDON + W.CA.

Overseas readers should enquire of their local Mullard Agents.
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Line Standards in 1946

IN recent wecks we have observed the growth of a
myth which we feel should be dispersed before it
becomes permanently entangled in the present
gyratory arguments about television line standards.
Its wide acceptance is understandable, for, if it
is believed, it removes responsibility for the present
line-standards dilemma (real or imagined) from the
present generation and attributes it to the folly of
our administrators in re-starting television too
soon in 1946, and in any case on 405 lines!

What, then, should we have done? Waited for
complete international agreement? We should still
be waiting now. Tagged along, viewless and clue-
less, behind the rest of the field until a majority
movement became apparent? Sweden began tech-
nical experiments with a 625-line system in 1947
and was followed by Italy in 1949, but the first
regular 625 television broadcasts (in Federal
Germany) did not start untl the end of 1950.
Prior to that (in July 1950) a meeting of the Tele-
vision Study Group of the International Radio
Consultative Committee (C.C.ILR.) in Geneva,
attended by delegates from Belgium, Denmark,
Italy, the Netherlands, Sweden, Switzerland,
France, the U.S.A. and the U.K., established
standards which were recommended for those
countries wishing to adopt a 625-line system. These
were endorsed together with three other systems on
405, 525 and 819 lines at the VIth Plenary
Meeting of the C.C.LR. in Geneva in the following
year, but, and this point was made clear in our
issue of August 1952, none of these systems was
adopted as an international standard; nor has any
been agreed upon to this day.

By the end of 1953 eleven countries in West
Europe had either started broadcasting or were
sending test transmissions on 625 lines, and
Argentina, Turkey and Venezuela had also de-
clared for this system. So we should have been
pretty safe in starting a 625-line service in that
year or even in 1950 without much risk, but we
should have lost four valuable years. Years in
which television engineers and technicians, whose
skill and knowledge had been extended by radar
and communications work during the war would
have been disbanded, and years in which this
country would have lagged instead of leading in
the post-war development of television.

All these factors were seen clearly by the Tele-
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vision Committee appointed in 1943 under the
chairmanship of Lord Hankey to prepare plans for
the reinstatement and development of the television
service after the war. This report emphasizes the
need for an international standard, and because no
one had yet thought of the magic number 625 the
established 525 American standard was considered.
They gave two reasons for rejecting it: that the
improvement in picture quality over the 405 was
not significant, and the differences in mains and
field frequency would involve more serious prob-
lems than a mere change in the number of lines.
Wisely they decided not to defer the reopening
of the television service “for the uncertain period
required to give an opportunity of incorporating
some fundamental improvement in the system”
but to restart broadcasting with 405 lines “ which
had achieved a high degree of reliability and
afforded consistently good entertainment value in
the home.” The inherent limitations of the 405-
line system were squarely faced, and intensive
research into a radically improved system with a
line standard of the order of 1000 and with colour
and stereoscopic effects was strongly urged to keep
this country in the forefront of the television field.
While we are awaiting this or a comparable radical
improvement we emjoy what is in practice the
world’s best television service.

Belated Acknowledgment

WE apologize to our readers for what may have
seemed a discourteous delay in thanking them for
their congratulations and good wishes on the occa-
sion of our Jubilee. It had been our inten-
tion to publish their letters, or at least some extracts
from them in our June issue, but as they were still
coming in from distant parts we delayed doing so.
The file is now so voluminous that there is just not
room in the journal to do justice to them all, and
selection would, we feel, be invidious.

Our historical survey has evoked much reminis-
cence among our readers and the word nostalgia has
been on everyone’s lips (excepting “Free Grid’s”
who tells us that we have forgotten the original deri-
vation and meaning of the word!). We claim his
indulgence for the duration of these celebrations.
They have been particularly pieasant for us, and we
again thank our many friends for making them so.

Having, so to speak, crossed the line, we can now
squarc away on our course with renewed confidence
in the future.
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Television Standards Conversion

REMOVING THE 10C/s FLICKER IN 50C/5-60C/S FIELD CONVERSIONS

CONVERSION of television pictures from one
standard to another has been common practice for
a number of years, and has made possible the Euro-
vision link. However, conversion of FEuropean
standards, which all employ a 50c/s field frequency,
to the 525-line 60c/s system in use in North
America, and vice versa, has set a new problem. In
addition to the relatively. easily removed moiré pat-
tern, caused by the interaction of closely related line-
structures, a new type of picture deformation be-
comes apparent. The different field frequencies
interact one with the other to produce a 10c/s ampli-
tude modulation of the video signal, which appears
as a flicker at this frequency, and which renders the
converted picture intolerable to the viewer.

Equipment designed to overcome this problem has
been developed by the B.B.C. Engineering Division
and has already been used to handle recordings, for
translation to the American standard, of the Paris
Summit Conference and the wedding of H.R.H.
Princess Margaret.

The principle of a standards converter is shown
in diagrammatic form in Fig. 1. The incoming video
signal is amplified and displayed on a high-quality
cathode-ray tube which has an afterglow time con-
stant of 7msec. A lens focuses the displayed picture
on to the storage mosaic of a camera tube scanned at
the rate corresponding to the new standard, the out-
put of which is processed in a sync-pulse insertion
and blanking unit. The signal emerging from this
unit is the converted signal.

As has been mentioned, when the number of lines
per field of the two standards under consideration
are closely related the picture on the new standard
is subject to moiré interference caused by the fact
that the lines of the two systems will be at very
slightly different angles to the horizontal. In prac-
tice this effect is removed by the addition of “spot
wobble ” to the displayed incoming picture of such
an amplitude as to camoufiage the line structure of
each field.

The mechanism producing the 10c/s flicker is
indicated in Fig. 2. The top curve is a graph of the
brightness of a single displayed picture element
plotted against time and it is assumed that the signal
at this point is peak white. It will be seen that the

DISPLAY TUBE

VIDEO AMPLIFIER | N
O— AND —o—L
VIDEO INPUT | SYNC SEPARATOR -

brightness increases to peak white as the element is
scanned, once every 16.6msec, and that it then dies
away exponentially. The time constant of this decay
is, with the cathode-ray tube used, 7msec. The
middle curve is the charge on the C.P.S. Emitron
camera tube target, which in this case is being
scanned at a 50c/s field frequency. The charge
would increase linearly with time if display bright-
ness were constant, but as the brightness of the dis-
play tube decays exponentially the charging curve
of the target is also exponential.

The target charge increases in this way until the
display tube clement is rescanned. The camera tube
element has not yet been neutralized by its scanning
beam and continues to increase for a further 3.4msec,
when it is discharged. It now commences to charge
again, but at a lower rate, as the display tube element
brightness has decayed from its peak level. The
action continues in this manner until the fifth camera
tube scan, when the two scans are once more coinci-
dent. If the peaks of the target charging curve are
joined, a sawtooth type of waveform is obtained at a
frequency of 10c/s, and this is proportional to the
output of the camera tube. The signal is thereby
amplitude modulated at 10c/s.

Removal of this flicker is efiected by a pulse-
sampling, manually adjusted amplitude compensa-
tor, followed by an automatic compensator which
removes any flicker remaining after the signal has
been subjected to the effect of the manually set
circuit. The system, which is the subject of British
Patent 801140 (T. C. Macnamara and A. M.
Spooner), operates in the manner indicated in Fig. 3.
The incoming video signal is passed through a low-
pass filter which is switch-selected to pass the band
of frequencies used by the incoming standard
(BMc/s for 405-line 50c/s standard). The next
process is the insertion at the end of each line of
the picture of a reference pulse which has a width
of about 29% of the line period, and an amplitude of
about 859% peak white. The pulse slightly over-
laps the right-hand edge of a line of video signal
and is apparent as a bright vertical stripe on the
picture. The video signal with the reference pulse
added is now amplified and displayed on the cathode-
ray tube. The conversion process referred to earlier

CAMERA TUBE

RRXXXRRX 3

BLANKING AND |
SYNC INSERTION §—

! UNIT

VIDEO QUTPUT

(INCOMING STANDARD) L (NEW STANDARD)
i

INCOMING NEW STANDARD

STANDARD

SCANNIRG SCANNING

e
Fig. I. The basic principle of a standards converter.
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Fig. 2. The mechanism producing the 10c/s amplitude modulation of the video signal, in a conversion from
525 lines 60 fields[sec to 405 lines 50 fields/sec.
Fig. 3. Block diagram of B.B.C. 50c/s-60c/s converter, showing units concerned with 10¢/s flicker removal.
Waveforms shown are of peak white lines.
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takes place and the 10c/s amplitude modulation of AMPLIFIER
the signal is also impressed on the reference pulse.
The voltage developed across the C.P.S. Emitron Igligiig} f
output resistor consists of the wanted video signal—
g 8 H BLACK LEVEL
proportional to the target discharging current—and STABILIZER
also, the tube being a photo-electric device, a signal
which is proportional to the total light emitted by i
the display tube. To cancel the effects of this latter 1 }
unwanted signal, a photo-cell views the display screen AMPLNG SAMPLING
through an angled mirror, the output being again MODULATOR oerecTon | cenbkacon
proportional to the total light on the screen. The
signal is amplified and applied to the black-level v}
stabilizing unit, where it is subtracted from the out-
put of the camera tube. The signal remaining after MODULATOR

subtraction is then the video waveform alone.
After amplification and black-level stabilization
the composite video signal and reference pulse is fed
to the two compensators. A sampling pulse is
generated at line frequency to coincide in time with
the reference pulse and used to operate a sampling
gate. The varying amplitude of the reference pulse
is sampled in the gate and a correction signal related
to the envelope of the references pulses is derived,
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this being used to drive a modulator which is in
'series with the signal path. The manual gain con-
trol adjusts the amplitude of the correction signal until
the flicker is at minimum level. After this compen-
sator the signal passes through a similar circuit which
functions as an a.g.c. After passing through a modula-
tor the signal feeds the sampling gate, which then
applies the derived correction signal to the, series
modulator. The whole circuit is a feedback loop
and is capable of reducing amplitude variations at

The B.B.C. standards
converter, From left
to right: the flicker
correction bay, the
camera and display
control  unit  with
monitor, and the
display pedestal in-
cluding the camera
and display tube,

10c/s from 30% to less than 1%. The signal, then,
first passes through a manually adjusted compen-
sator, wuich reduces the level of modulation to a
value which is_within the range of control of the
automatic circuit.

On leaving the two compensating circuits the sig-
nal is processed in a unit which inserts sync pulses
and blanking intervals, and in which the reference
pulses are removed. The signal is now converted
to the new standard and ready for use.

BOOKS RECEIVED

A Textbook of Electricity, by H. G. Mirchell. A
school textbook suitable for use up to advanced level
G.CE, and by University Scholarship candidates. A
complete account of electric and magnetic phenomena is
given, and the rationalized m.k.s. system of units is used
throughout. A short description of technological appli-
cations is included, and the final chapters include discus-
sions of atomic and nuclear physics, the quantum theory
and a physical picture of wave-mechanics. Some 300
questions, taken from recent examination papers are sct.
Pp. 598; Illustrated. Methuen & Co., Ltd., 36, Essex
Street, London, W.C.2. Price 25s,

V.H.F. Line Techniques, by C. S. Gledhill. Designed
for both undergraduate and practising engineer, the
book secks to impress the advantages of the circle-
diagram over the more traditional, analvtical methods of
transmission-line problem solution. Worked examples
of typical problems are given, which enable the work to
be used as a reference book. Pp. 60; Figs. 51. Edward
Arnold (Publishers), Ltd., 41, Maddox Street, London,
W.1. Price 12s 6d.

How To Use Meters, by John F. Rider and Sol D.
Prensky. The second edition of a practical handbook
on the principles and operation of all types of meters.
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The basic types of movement are described, and their
usc as voltage and current meters, with descriptions of
more sophisticated instruments such as chopper electro-
meters and valve-voltmeters. Information is given on
measurement of quantities in receivers and transmitters
and a chapter is included on more sophisticated elec-
tronic measurements. Pp. 210; Figs. 181. John F. Rider
Publisher, Inc., 116, West 14th Streer, New York 11,
N.Y. Price $3.90.

Hi-Fi_Amplifier Circuits, by E. Rodenhuis, translated
by G. Du Cloux. For all who are interested in the
design and construction of high-quality audio amplificrs.
A chapter on gencral design considerations is followed
by descriptions of several power amplifiers and pre-
amplifiers, including a four-channel mixer. Pp. 105;
Figs. 64. Philips’ Technical Library. Obtainable from
Cleaver Hume Press, Ltd., 31, Wright’s Lane, Kensing-
ton, London, W.8. Price 15s.

Boolean Algebra and its Applications, by J. E. White-
sitt.  Introduction to algebra of logical deductions with
particular reference to computer and switching circuit
applications. Pp. 182; Figs. 100. Addison-Wesley Pub-
lishing Co., Inc.,, 10-15, Chitty Street, London, W.1.
Price 51s.
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TRANSISTOR PARAMETERS

By G. de VISME*, B.Sc.

DEFINITIONS AND INTER-RELATIONSHIPS

ANYONE who has glanced at the manufacturer’s
figures for transistor characteristics must have been
bewildered, as I was, by their profusion. Figures
are quoted for some or all of about thirty different
quantities, with careful stipulations as to which of
the three configurations (grounded base, grounded
emitter or grounded collector) these figures relate to.

How easy-going seem those far-off days of ther-
mionic valves, when only three figures appeared,
namely g,, R,, and p—and anyone who pursued
a course at a Technical College would have learned at a
very early stage that p equals g,, X Ry, so only two
parameters were really needed!

It is the purpose of this article to sort out and relate
the transistor parameters, beginning with a descrip-
tion of the transistor in terms of its static characteri-
stics, and including one or two digressions which
may be of interest.

Transistor Behaviour.—The simple transistor is
basically a three-terminal active network. Very briefly
its action is as follows: for suitable voltages between
the electrodes, the current flowing into the emitter
divides between the collector and base, with about
979 of it flowing to the collector and about 3%
flowing to the base.

Variations of the voltages produce corresponding
variations of these currents, and whilst the overall

EMITTER COLLECTOR
+ e
Fig. 1. Three voltage and
V. v three current variables for
eb be the transistor.

BASE

currents remain roughly in the above proportion,
the incremental changes of each current depend on
the incremental changes of voltage.

It is true to say, however, that a change of emitter
current produces a roughly comparable change of
collector current, whilst a change of base current is
accompanied by a much larger change in- collector
current. For this reason, the base current is treated
as an independent variable.

We may compare the above behaviour with that ofa
triode in which the anode current is slightly affected
by the anode voltage, but very much more affected
by the grid voltage, and so the grid voltage is usually
treated as an independent variable.
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We have six variables—three voltages and three
currents—as shown in Fig. 1. Two suffixes are used
for each voltage, their order defining which electrode
is positive with respect to the other.

Two fundamental equations hold:—

Vee= Ve + Vp, and
e =1y 4 I,
so in fact there are only four variables, which four
being entirely a matter of choice.

COLLECTOR

Fig. 2. Grounded-
emitter configura-
tion for the tran-
sistor.

EMITTER

If, out of these four, any two are fixed externally,
the transistor fixes the other two. Thus if a certain
voltage is applied between emitter and base, and
another voltage between base and collector, the
emitter-collector voltage is determined by the first
equation above, and the three currents I,, 1, and
1, are determined by the transistor and the second
equation.

It is equally true to say, if a given emitter-collector
voltage is applied, in order thar a given base current
shall flow, a unique value of emitter-base voltage
will be needed, and so unique values of collector
current and emitter current will flow. Once again,
therefore, two variables, in this case V. and I,,
effectively determine the other four.

It is important to realize that, whilst the voltages
are in a sense the ¢ prime movers” and canuse
the currents to flow, this doss not mean that we
cannot regard a current as an independent variable
—in fact, as we saw above, the basc current is
usually so considered.

Static Characteristics of a Transistor.—Since
we have four separate variables, two of which are
independent and two dependent, the characteristics
of a transistor cannot be expressed by means of one
set of curves, as can those of a valve. Two sets
are needed, each incorporating either one voltage
and two currents or two voltages and one current,
the two sets together covering two currents and two
voltages. Evidently a set incorporating the three
voltages or the three currents is useless, as these
are related by the fundamental equations anyway.

Which variables to plot against which is once

* Squadron Leader, Royal Air Force Technical College, Henlow.
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Fig. 3. Typical output curves for a transistor in the

grounded-emitter configuration.

again a matter of convenience. The following table
gives a few of the possibilities:—

the first four sets of curves respectively in the above
table.

Typical output curves are shown in Fig. 3.
They closely resemble those of a pentode valve,
except that the parameter I, takes the place of the
corresponding parameter V.

By what has been said above, analogous charac-
teristics for cither of the other two configurations
(grounded base and grounded collector—see Figs.
4a and b) may be derived from these. ‘

Transistor Parameters.—Three quite separate
sets of parameters are defined expressing the behav-
iour of a transistor tor small signal amplification.
These are: (i) The Hybrid, or “4”, parameters;
(i) The T-network parameters; and (ili) The
Mullard parameters.

Each of these scts is in turn subdivided inro three
sets—undashed, dashed and double-dashed—res-
pectively expressing the small-signal behaviour
of the transistor in the grounded-base, grounded-
emitter and grounded-collector configuration.

Three other quantities a, a’, and @’ are further
defined, rather loosely called “ current amplification ”
(dI,,,/dl,,), for the three configurations.

Hybrid Parameters.—To define the h-parameters,
the transistor is regarded as an active four-terminal

— I— - —
. lveC’VeGIIb 'Ib ]va Vbc!--'l

X axis (first independent variable)

Parameter (second independent variable) o , I, ) \ Veel Vool I i Iz [me - |

Y axis (dependentvafiable) T, | Vebi I I Vebi I, | V.o ‘
! ) sy ey l

There are 108 permissible sets in all. In those
given here, I, has been chosen as an independent
variable for the reason given above. A bracketed
pair supplies the whole information about the
transistor’s behaviour and consequently, given one
such pair, it is possible to plot from it any of the
remaining 106 sets of curves.

It is possible to choose the variables in such a
way that both the sets needed may be plotted on
one sheet of graph paper, for example:—

X axis I, I, 1
Parameter .. . I, “ I, ‘
| Y axis Ve [V, |

but although the first of these is a re-arrangement
of the “output characteristic” in the grounded-
emitter configuration, the second set is of little
practical value.

Four sets of curves are usually supplied though
only two are necessary. Since the transistor is
usually used in the grounded-emitter configuration
as in Fig. 2, the four sets are plotted for this con-
figuration. For the reason set out above, I,
is treated as an independent variable in each set.
Also, to enable the location of a working point,
one of the sets relates the output current (y axis)
with the output voltage (x axis). The four sets
are called “ output”, * voltage feedback’, * current
transfer  and ¢ input” characteristics, and are

“
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network, the lower pair of terminals being connected
together and joined to the “ common * electrode,
i.e., base, emitter or collector (see Fig. 5). In this
diagram I, signifies the input current, I, the output
Current, V, the input voltage and V, the output
voltage.

Fixing any two of these quantities automatically

COLLECTOR

+w - EMITTER
I, I =

Ves Ve

¢ J Vic Vec
2 BASE R+ = COLLECTOR i

(a) (b)
Fig. 4. (a) Grounded-base and (b) grounded-collector
configuration for the transistor.
II Iz

Yi v

—0—— | COMMONELECTROE | .
-

Fig. 5. Four-terminal network treatment of a transistor.
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Fig. 6. Four-terminal network

treatment of a transistor in the
grounded-base configuration.

+ Lo+ = =
{ o—»—0—o )
H| VZ
- +
Li Va (a)
+ HZ \72
2 O———O0— 4
-1 - + +
+ ] -
o——— }—————03
(b) H=H+H, v,
2 0———— ——-3_4

Fig. 7. Two four-terminal networks connected as in (a)
can be reduced to a single four-terminal network as in
(b) whose hybrid parameters are each the sum of the
two corresponding hybrid parameters of the two four-
terminal networks of (a).

fixes the other two, as was explained above. Thus
if we take I, and V, as independent variables, we
may express the dependent variables V, and I,
in terms of these as follows:—

5V, oV ,
= dl;+ '} dV,and
Vi (8 Il)vz ' (SVz)I] :
dv
dI, — oI, dI, + 8]1_2 2
3L /v, 3V, /!
For small increments, the partial differential

coefficients may be considered constant, so the
equations Jnay be re-written.—

dVv, = h,,dI, — 7,,dV, and

dl, = — hydl+ hydV,
where Ky, Ay 05 oy and by, are the “hybrid parameters”.
The name arises from the fact that /;; has dimensions
of resistance, %,, has dimensions of conductance,
while #4,, and h,, are purc numbers. The negative
signs are conventional.

Actually these symbols represent the parameters
for the transistor in the grounded-base configuration
(see Fig. 6), and it is easily scen, by considering the
action of a transistor, that A,; is positive, 4, is also

.. - 3V . p . .
positive since 5 is negative, Ak, is negative
3Vo/1,

: 81, . .. . ..
since ( 2 is positive, and %,, is positive.
1 3
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Fig. 8. (a), (b) and (c) Three configurations of a tran-

sistor and (d) four-terminal network treatment of a
transistor.

Corresponding A-parameters for the grounded-
emitter and grounded-collector configurations are
defined by exactly the same equations, but the
“h”s are dashed and double-dashed respectively,
and have correspondingly different values.

An interesting property of hybrid paramecters
follows from their definition. If two four-terminal
networks, having sets of parameters H, and H,,
are connected as shown in Fig. 7(a), they can be
reduced to a single four-terminal network whose
four parameters, forming a set H, are the sum of
the corresponding parameters of sets H; and H,,
as shown in Fig. 7(b).

Sinusoidal Voltages and Currents.—The equa-
tions may be re-written:—

V, = byl — BV, and

1, = — hyly + B2V,
where V,, I, V, and I, are complex numbers
(* rotating vectors ’’) representing sinusoids of small
amplitude.

For low frequencies, the coefficients h,,, etc.,
are real numbers. For higher frequencies, it is
necessary to regard them as complex functions
of frequency.

Relation Between 2-Parameters for Different
Configurations.—Figs. 8(a), (b) and (c) show the
transistor connected in its three possible configura-
tions, along with applied voltages and currents,
while Fig. 8(d) shows the transistor treated as a
four-terminal network with its input and output
voltages and currents.

Comparing the diagrams 8(a), (b) and (c) in turn
with (d), we have, for the grounded-base configura-
tion:—

Vep=Vy, I, =1, I,=1, and V,, =V,
and therefore

dV,, = h,,dl, — 7,,dV, . and

dl, = —h,dl, + hydV,,
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For the grounded-emitter configuration we have:—
Vo= — Vply=—1,I,=I,andV,, =V,
and therefore
—dV,, = — k,dl, — #,dV, . and
dl, = A'pdl, + A'0dV .,

For the grounded-collector configuration we
have:—
Vie=Vy I,=-1,1, —IyandV,,=—V,
and therefore
dv,, = — k', dly, + B7,dV,  and

—dl, = h"y,dl, — h75dV,,
We also have the two Kirchhoff equations
Vee =V, + V. and
Ie b + Ic
and we can therefore find all the members of any
one set of parameters in terms of those of any other
set.

We will derive, as a demonstration, 4’y; and /'y
in terms of A-parameters, merely quoting the re-
mainder.

dv,, = h,dl, — hdV,,
— hypdl, + hodl, — hdV,, + kpdV,,
= hndl (1 — hy) + hpdl /(4 — hp) —
1AV, (1 — hy)

dl, = hydl, 4 hapdV oy,
= — hydly — Ay dl, 4 BpdV,, —
hgedV 4y
= — hydl, /(1 4 k) +
hzde”/(l + ha) — hzzdveb/(l + k)
Therefore
dI — hpdl, — hydl, + hpdV,, —

Ikl /(1 — i) — hyhapdl /(1 — hyy)
A+ hyhendV, /(3 — hyy)

| A = /A — ) ]dl
L Aoy + Buhae/(1 — hyp) b
{ hay + Pgha/(1 — hy) ] av.,

_1_+ hoy + hyhaa/(1 — hyp)

Comparing this with
dl, = h'pdly + A0dV,,
we sec that
By = (Mighsy — hyhes — hay)/D and B'yy= hyo/D
where D = (1 4 £21) (1 — hypp) + Highoe
Summarizing the results, we have:—
h'y = hy/D, Ry = Bao/Dy 13 =1 —(1 + hyy)/D
and A’y = (1 — hp)/D — 1
h'y = hu/D: Ry == ho/Dy B = (1+ hy)/D
and Ay = — (1—hy)/D
We can write down certain simple relations, for
example:—
h“u =h"1s Has= h"s, h’m + By f 1,
h'yy + B’y = — land (h’uhlzzl — B ph'y) =
(hiihos — hihay) (BB ps — A7 01h"1s)
Measurement of A-Parameters.—From the
equations
dv,, = k', dl, - #,dV, and

dl, = k' dl, + A'5dV,,

we have
, 8V .5 C - .
h'y; - eb |, which is the slope of the inpur
1,
b ec

characteristic,
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Fig. 9. T-network representation of a transistor.

+0 : o+
EMITTER

Fig. 10. T-network representation of a transistor in the
grounded-emitter configuration.

Wy = (SV”Z), which is the slope of the
ec Ib
voltage feedback characteristic,
W, = (SI°), which is the slope of the
v/ Vo
current transfer characteristic, and
of the

h’22=(81°), which is the slope
ec/ Iy
output characteristic.

All of these are in fact positive, as can be seen by
considering the transistor action.

We have to calculate the values of the grounded-
base and grounded-collector parameters from these
slopes, using the relations quoted above.

One very important point must be noted: the
relations calculated above hold only for increments
about the same working point in the three configura-
tions. Thus, if the values of 4 and 4’ are quoted
for V, = — 2V and I, = 1lmA, we must remember
that “ V, = — 2V ” in the grounded-base configura-
tion means “V,,= 2V”, whilst “V = —2V?”
in the grounded-emitter configuration means “ V, . =
2V”, so in fact the values of 4 and 4’ are quoted for
slightly different working points since V., usually
exceeds V. by about 0.2V.

Hybrid parameters must be regarded as the fun-
damental parameters describing the behaviour of
any four-terminal network (active or passive, linear
or non-linear, frequency sensitive or otherwise).
They are somewhat too academic, however, for an
clectronic engineer seeking to analyze transistor
circuits.

T-Network Parameters.—When considering the
behaviour of a transistor in circuit, it is convenient
to represent it as a T-network consisting of three
resistances and one active element, as shown in
Fig. 9.

The four parameters (clearly four, and only four,
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Fig. 11. T-network representation of a transistor in the
grounded-collector configuration.

separate constants will be required whatever system
of pirameters is adopted) in this case are ry, r,
ry and r,.

The equations relating V; with I, and V,, and
I, with I, and V,, are respectivelyi—

Vi = (rry + riry + rory — ryrly/(rg + 1) —
73Vo/(ry + 13)
I, = (rg + r )L /(ra + 13) + V,/(rs + 73)

By comparing these equations with those relating
the same quantities in terms of A-parameters, we
obtain the following relations between the resistances
in this representation and the h-parameters:—

hy =1y + ry(ry — r)((rs + ra)hyy = raf(re +
ra)s hy = — (ry -+ r)/(ry +ry) and hg, = 1/
(rg + 13)

For the grounded-base configuration, terminal 1
is the emitter and r, is called the emitter resistance
r.; terminal 2 is the collector and r, is called the
collector resistance r,, and terminals 3 and 4 are
the base and r, is called the base resistance r,.
Resistance r, is usually denoted r,. So, for this
configuration the above relations yield:—

Ty =13 = Bplhans 1o = 1y = (1 — hyg)lhagy vy =
ry = (huhss — Pighoy — hip)lha, and 1, = 1y =
- (h12 + h21)/h22

For the grounded-emitter configuration similar
equations apply, except that the coefficients of I,
and V, are dashed, yielding therefore:—

ry=(Wyley —H1oh'y — B12)/H 0
rg= — (W + By s

Substituting A-parameters for 4’ ones and using

the relations derived for ry, 7, r, and r,,, we obtain:

rN=Tprh=r,—ro,,rg=r,and r,= —r,
giving the T-network representation as shown in
Fig. 10.

Above: Fig. 12. Four passive elements as
shown cannot fully represent a transistor.

Right: Fig. 13. Possible transistor repre-
sentation containing two passive and two
active elements.
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For the grounded-collector configuration, the
coefficients of I, and V, in the equations are double-
dashed, and so

ry = (W'yh" e — B 100 5y — B 1) [h 52
— (hNIZ + h”Zl)/h,,22

Again, substituting h-parameters for 2" ones and
using the relations above for r,, r, r, and r,,, we
get:—

r=ryptrpty=ryry=r,—ryandr,=r,
so the equivalent T-network becomes as shown in
Fig. 11.

One advantage of the T-network representation
is immediately apparent—the eclements of the
equivalent circuits for the grounded-emitter and
grounded-collector configurations are extremely
simply related to those for the grounded-base
configuration.

and
=

Other Equivalent Circuits.—The representation
above included three passive and one active element.
Four separate constants are required; one therefore
asks oneself if a representation such as Fig. 12,
containing four separate passive elements, will do.
If however one forms cquations for this network
in the form V, = a1, — h,V,and I, = — h, I, +
hasV,y, where the 2 coefficients are functions of the
four resistances, one finds that A4, = %;,. This
representation therefore only provides us with
three separate h-parameters and cannot therefore
represent a transistor. We could have predicted
this from the theorem of reciprocity, a theorem
which applies in the case of passive, but not active,
networks.

However, other representations are possible.
All that is required of a representation is that we
should be able to form two equations of the form
shown above in which all four h-parameters are
different. One such alternative representation con-
taining two passive and two active elements is. shown
in Fig. 13. The constants of this circuit can, of
course, readily be worked out in terms of k4 or
any other set of parameters. In particular, the
factor “b” for the grounded-base configuration
is very nearly equal to 1.

‘a” and *‘ a dashed ”.—As was mentioned at the
start, a and a’ are two additional parameters loosely
termed “ current gain” in grounded-base and
grounded-emitter configurations, respectively.

Current gain under what conditions?

With the output short-circuited to a.c., i.e., with
dV, =0, a = (dI ;/d1,) in the grounded-base con-
figuration

= — hg = (ry + rdlry + 1)
while o’ = (dI ,/dI;) in the grounded-emitter con-
figuration

= hI‘ZI = (rm - re)/(re + Te — rm)
and there is no relation whatever between them.
On the other hand, if the #nput is short-circuited

+EMITTER Tu I. +m— COLLECTOR
Veb Vbc
-0
BASE e
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Fig. 14. Definition of the Mullard transistor parameters.

to a.c., i.e., dV; = 0 and the currents are varied by
varying the output voltage, a = (dI,/dI,) in the
grounded-base configuration
= (huhay — Misha) /b = (ry + 1)1y
and @’ = (dI //dl,) in the grounded-emitter con-
figuration
= — (Wuh'as — Wb a)/h 12=— (ry + 1)1,
=a/(l — a)
We note that ¢ in this case is greater than 1, and so
a’ is negative. This latter case is not equivalent to
using the transistor the reverse way round.

When treating a transistor as a T-network, we
find a quoted as r,,/r, and @’ given as r, /(r ,—7 )=
a/(1—a). In fact, in order that the current gain
may be r,/r, in the grounded-base configuration,
it is necessary to measure it with a collector load of
ry(1—r4/r,) in circuit (about — 17Q!), whilst to
get a current gain of r,,/(r .—r,) in the grounded-
emitter configuration, you would need a collector
load of (r,./r.,), that is, about 18%Q.

In view of the constants of a normal transistor,
this ambiguity is perhaps rather academic. Taking
r,as 700 Q,r,as 1 MQ,r,as 18 Qand r,, as 976 kQ,
the short-circuit current gain in the grounded-
base configuration = (r,+r,)/(r,+r) = 976.7/
1000.7, whilst the usual expression, r,,/r, for current
gain in this configuration comes to 0.976.

Likewise, the short-circuit current gain in the
grounded emitter configuration = (r,—r)/(r,
re—7rm) = 975.982/24.018, whilst the usual expression,
rm/(re—7rn), for current gain in this configuration
comes to 976/24.

However, it is as well to be on one’s guard when
discussing current gain.

Mullard Parameters.—Mullard parameters are
the input and output resistances of a transistor with
output and input respectively open-circuited and
short-circuited to a.c.
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The symbols for the grounded-base parameters
are r; ry r, and ry,, Corresponding dashed and
double-dashed symbols are defined for the other
two configurations. The parameters are defined
in Fig. 14.

Mullard parameters perhaps betray the influence
of the electrical engineer, who tends to define the
properties of all his machinery in terms of its open
and short circuit impedances or their equivalent,
but they have the great advantage of being directly
measurable. A large inductance is used to provide
an open circuit to a.c. if a d.c. path is required, and a
large condenser is used to provide a short circuit
to a.c. where a d.c. open circuit is required.

Mullard parameters, however, suffer from one
vital limitation. Unlike the other two sets of para-
meters, they fail in themselves to give all the proper-
ties of the transistor.

The reason is very simple. Consider for example
the grounded-base configuration:—

r; = input resistance with output short-circuit to
a.c., i.e. with dV, =0,

= hy 1
r, = output resistance with input short-circuit to
a.c., i.e. with dV, =0,

= hy/(hithes — hyghsy)
r;; = Input resistance with output open-circuit to
a.c., i.e. with dI, = 0,

= (hnhar — hysha)/hss and
rep = Output resistance with input open-circuit to
a.c., i.e. with dI, = 0,

= 1/ho

It is seen at once that r.r,, = r,ry,.

In the same way, similar relations may be obtained
for the other two configurations.

Thus, although you can measure four constants
of the transistor, you only obtain three separate
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Fig. |5, Equivalent circuits of a transistor using Mullard
and T-network parameters.

pieces of information about it; it is therefore neccs-
sary to measure one other property of the transistor,
for instance the short-circuit current gain in the
grounded-emitter configuration, A’,,.

Be that as it may, Mullard parameters are defined,
and can be very easily related to the other sets of
parameters. We limit ourselves to a derivation of only
one of these relations to show the method:—
r”, in terms of the T-network parameters.

Fig. 15 gives the equivalent circuits, from which_
we have:—

Vep =rde +rJy =r I, +r. I, —1,) —
Tmle
Therefore
I, = Ie(rc - T,,,)/(Tb + rc)
Therefore
Voo =1re +ry(ro— )Py +16)

and so
Voalle=ri=r"=r,+r,(r.—r)rs+ry
We give a table of various parameters in terms of
h’5; and the Mullard parameters for the grounded-
emitter configuration, since the latter are those most
easily measured:—

T-network Parameters
ry = [+ Wodr'yy — W ssre = (14+Ry)
Ponste = (s — r'y/R yand r,, = h/y 1 s —
(ry — r'1w/h'n

Grounded-Base Mullard Parameters
1/"1‘, =1+ hlzl/)/hlzx"/o + 1+ hlal)/r/i,—,
LR o7 a0 1y = 1oy 1y = r'pand ryy = r/r'y,

(A/r)(q.v.)

Grounded-Collector Mullard Parameters
rgi’ =Ty 1, = r; (Qv.), 1y = Ty (q.v.) and
Fgy = Tag

Grounded-Base h-parameters
Iy =1 {rpe/ren) (QV.)s By = 1 — (1 4 Byy)
(r'aalres) (QV.)s oy = — Wy + (r73/10) (Faslr22)
(q.v.)and Ay, = 1/ryy(q.v.)

Grounded-Emitter h-parameters
}11//11, =1k ="y — D ar'sand By =
L

Grounded-Collector  h-parameters
By =r'phm=1—h,(Qv.),h’y =
=+ A'y)and By, = 1)1y,

Conclusion.—The whole of this article has been
written around the transistor and a number of
approximations may therefore be made by reason of
its nature. The treatment, however, has been quite
general and is therefore equally applicable to any
quasi-linear active four-terminal network.

s b N> © O
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GMT. G.M.T.
THE full-linc curves indicate the highest frequencies
likely to be usable at any time of the day or night for
scliable communications over four long-distance paths
from this country during June.

Broken-line curves give the highest frequencies that
will sustain a partial service throughout the same period.
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GMT.

G.M.T.

sseeeseses FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE
FOR 25% OF THE TOTAL TIME

— —— —— PREDICTED MEDIAN STANDARD MAXI4UM USABLE FREQUENCY

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

Stereo Broadcasting

ON April 20th the U.S. Federal Communications
Commission authorized the introduction of f.m.
multiplex stereo broadcasting from June 1st. The
technical standards approved are a combination of
proposals put forward by the Zenith Radio Corp.
and General Electric. Other systems investigated
by the Amer.can Electronic Industries Association
at the request of the F.C.C. included those of Crosby
Teletronics Corp., Multiplex Development Corp.,
Calbest Electronics Co. and also the E.M.I. Percival
system (see W.W. November, 1958).

The approved system, which is fully compatible
with single-channel f.m. broadcasting, is f.m./a.m.
with the sub-carrier amplitude modulated.

New F.M. Stations

WORK is well advanced on the first two of the ten
additional v.h.f. sound broadcasting stations
announced by the B.B.C. in 1959. They both share
sites with existing television stations—at London-
derry, Northern Ireland, and Les Platons, Jersey—
and their directional aerials will be erected on the
stations’ television masts.

Both stations are planned to be brought into
operation during this summer. The Londonderry
station, which will have a mean e.r.p. of 5.6 kW, will
radiate on 88.3 Mc/s (Light), 90.5 Mc/s (Third),
and 92.7 Mc/s (Home). Les Platons, which will
have a mean er.p. of 3.1 kW, will transmit on
91.1 Mc/s (Light), 9445 Mc/s (Third), and 97.1
Mc/s (Home). At Les Platons the programmes will
be received by radio from either the North Hessary
Tor or Rowridge v.h.f. stations.

Technical Writing Scheme

MODIFICATIONS have been made to the Tech-
nical Writing Award Scheme which is now jointly
sponsored by the Radio Industry Council, the Elec-
tronic Engineering Association and the Electronic
Valve and Semi-Conductor Manufacturers’ Associa-
tion. In future the number of annual awards will
be incrcased from six to eight and their walue
increased from 25 to 30 guineas each. Also some
of them will be awarded for purely technical articles
in addition to those made for articles of “ commercial
or interpretative merit.”

The judges for 1961 will be H. E. F. Taylor
(E.E.A)), who is chairman, B. C. Brookes (University
College, London), A. H. Cooper (E.M.L.), F. Jeffery
(Murphy), Professor C. W. Oatley (Cambridge
University), G. Reeves (A.E.L), and Dr. R. C. G.
Williams (Philips).

Band V Colour

COLOUR transmissions on 625 lines are to be
radiated experimentally in Band V by the B.B.C.
from the Crystal Palace station. E.M.I. Electronics
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are carrying out the necessary modifications to the
10-kW transmitter which was used for the 405- and
625-line monochrome test transmissions in Band V
during 1957 and 1958. No date has yet been
announced for these transmissions nor has it been
stated whether the sense of vision modulation will be
positive or negative or if am. or fm. will be used
for sound. It is understood that an 8 Mc/s band-
width will be employed.

The P.M.G,, in reply to a question in the House
on May 10th, reiterated his decision not to accede to
the request of the B.B.C. for a limited service of
colour television on 405 lines.

U.H.F. Television in Germany

WEST GERMANY'’S first regular u.h.f. tclevision
service was inaugurated by Hesse Radio, Frankfurt,
on May 1st. Other West German broadcasting
organizations are planning to start u.h.f. services in
June. Hesse Radio is using some of the 30 u.h.f.
stations sct up by the Government in preparation
for the start of the “ Adenauer” network, which,
it will be remembered, was finally banned by a
decision of the Federal Court earlier in the year.

A second programme is being introduced by each
of the broadcasting organizations on u.h.f., but it is
planned to combine their operations from June 1962
into a network with a proportion of local pro-
grammes.

Italy’s second TV service is scheduled to come into
operation at the beginning of November, It will be
operated by the national broadcasting organization—
Radiotelevisione Italiana (RAI)—whose present TV
network totals: nearly 400 stations, the majority of
which are low-power relay transmitters, About 20%
pf last year’s income of RAI was from advertising which
is carried on by both the sound and television services.

Dual TV Standards.—France, which has used the
819-line standard for its television service since 1950, is
mtroducmg the 625-line standard for its second ser-
vice scheduled to start in June next year in the
Paris region. Stations will operate in Band IV (470-
582 Mc/s).

Plastics Exhibition.—Over 350 UK. and overseas
manufacturers of plastics materials, finished products
and machirery will be exhibiting at the biennial Inter-
national Plastics Exhibition which opens at Olympia,
London, on June 21st for 10 days. A three-day con-
vention (June 26th-28th) is being held in conjunction
with the Exhibition and admission to both is by ticket
obtainable free from British Plastics (Dorset House,
Stamford Street, London, S.E.1), which, with the co-
operation of the British Plastics Federation, is organiz-
ing the show.

Berlin Radio Show.—The German national radio and
television show is to be held for the first time for 22
years in Berlin from August 25th to September 3rd.
There will be 150 exhibitors in the 13 halls in the ex-
hibition grounds at the Funkturm in West Berlin. The
Federal- Post Office is issuing a special 20-pfennig
stamp to mark the occasion.
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B.R.E.M.A. Council.—The new council of the British
Radio Equipment Manufacturers’ Association consists
of the following firms, whose reprcsentatives’ names
are in parentheses:—A. J. Balcombe (E. K. Balcombe),
British Radio Corporation (F. W. Perks), Bush Radio
(G. Darnley-Smith), Ferguson Radio Corporation (S. T.
Holmes), General Electric Co. (M. M. Macqueen),
Kolster-Brandes (E. P. Wethey), Murphy Radio (A. P.
Power), Perdio (Viscount Suirdale), Philips Electrical
(A. L. Sutherland), Radio and Allied Industries (R. H.
Pengelly), Rediffusion Vision Service (M. Exwood), and
Ulira Radio and Television (E. E. Rosen). A. L.
Sutherland is again chairman of the association.

British Wireless Dinner Club.—At the 38th annual
dinner of the Club on April 14th Air Marshal Sir Leslie
Dalton-Morris, was elected president in succession to
Admiral Sir Alan Scott-Moncrieff. Sir Leslie was Air
Officer C.-in-C., Signals Command R.A.F. until his
appointment earlier this year to the Maintenance Com-
mand. The new vice-president of the Club is Major-
General L. de M. Thuillier, who headed the U.K. team
which towards the end of last year visited the U.S.A.
for discussions on the use of carth satellites for com-
munications systems. The joint honorary sccretaries of
the Club are Capt. F. J. Wylie, director of the Marine
Radio Advisory Service, and L. T. Hinton, of Standard
Telephones and Cables.

B.E.AM.A.—An Industrial Electronic Equipment
Section has been formed by the British Electrical and
Allied Manufacturers’ Association. In addition to the
day-to-day work relating to technical matters, standard-
ization, exports, and statistics, the scction is intended
also to “ provide a means of closer discussions with other
associations and help towards the wider examination of
general policy questions affecting the industrial elec-
tronics industry as a whole.” W, Gregson, of Ferranti,
has been elected chairman, and R. J. F. Howard, of Metal
Industries, is vice-chairman. A. Newton has been
appointed secretary.

Society of Relay Engineers.—R. I. Kinross, managing
director of Rediflusion Research, Ltd., has been re-
elected president of the Society of Relay Engineers, and
R. P. Gabriel, chief engineer of Rediffusion, Ltd., re-
elected vice-president. The secretary of the society is
T. H. Hall, Obelisk House, Finedon, Northants.

i,

ELEGANCE.—The Ultra TR70 transistor portable which
was selected by the Council of Industrial Design for the
Duke of Edinburgh's Award for Elegant Design. It em-
ploys seven transistors and two crystal diodes (one of
which provides additional a.g.c.) and covers both m.w. and
I.w. bands. The dimensions are 12 x 8% x 3 in.
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Television Society Council.—At the annual general
meeting of the Television Society on April 27th the
following were elected to fill the vacancies on the
council:—B. Eastwood (A.E.L), L. J. P. James (E.M.L),
C. A. Marshall (British Communications and Electronics)
and Dr. R. D. A. Maurice (B.B.C.}. Three new vice-
presidents were clected. They are Sir Willis Jackson,
Dr. R. L. Smith-Rose and P. H. Spagnoletti.

R.E.C.M.F.—John Clark (Plessey Company) has been
elected vice-chairman of the Radio and Electronic
Component Manufacturers’ Federation, in succession
to Dr. G. A. V. Sowter (Teclcon Metals) who, as
announced last month, is now chairman.

Stockholm R.E.C.M.F. Show.—The date of the fourth
British Components Show to be held in Stockholm
should be added to the list of exhibitions on page 337.
Organized by the Radio and Electronic Component
Manufacturers’ Federation it will be held from October
9th to 13th.

Milan.—Another addition should be made to the list of
exhibitions on page 337. It is the date of the Milan
Radio Show which will be held from September 10th
to 17th.

Baird Memorial Lecture.—Professor Martin Ryle,
Professor of Radio-Astronomy at Cambridge University,
is to deliver the second Baird Memorial Lecture at the
Royal College of Science and Technology, Glasgow, on
June 7th. His lecture is entitled “Exploring the
Universe with Radio. Waves.”

Industrial Electronics.—C. Metcalfe, of E.M.I,, who
is chairman of the Electronic Forum for Industry, will
be one of the speakers at the Industrial Electronics
Symposium in Boston on September 20th and 21st.

CLUB NEWS

Barnet.—At the May 30th meeting of the Barnet and
District Radio Club V. A. Frisbee (G3KVF) will talk about
mobile equipment. On June 27th T. H. A. Withers (G3HGE)
will deal with v.h.f. equipment. Mectings are held at 8.0
at the Red Lion Hotel, Barnet.

Bexleyheath.—The North Kent Radio Society will be
operating the club transmitter (G3ENT/A) at the Careers
Exhibition being held in the Crayford Town Hall in con-
nection with the Commonwealth Technical Training Week
(May 29th-June 3rd). It will be using telephony on all
bands but mainly on 1.8 and 7 Mc/s.

Birmingham.—* Transistors ”” is the title of the talk to be
given by N. B. Simmonds to the Slade Radio Society on
June 16th at 7.45 at Church House, High Street, Erdington.

East London.—Short-wave listeners in the London
districts of East Ham, Manor Park, Ilford and Barking are
invited to join the East Ham Group of the Radio Societ
of Great Britain. Details of activities are obtainable from
Brown (G3DBO), 19, Compton Avenue, London, E.6.

Halifax.—The Halifax and District Amateur Radio Society
now meets at the Beehive and Crosskeys Inn at 7.45 on
alternate Tuesdays. The June meetings are on the 6th and
20th. The town’s second radio club has recently been
formed and is known as the Northern Heights Amateur Radio
Society. It meets on alternate Wednesdays at 7.45 at the
Sportsman Inn, Ogden.

Harlow.—A mobile rally is being organized by the Harlow
and District Radio Society for June 11th. It will be held
at Magdalen Laver, ncar Harlow, Essex. There will be two
“ talk-in ” stations—G3ERN on 160 m and G3JMA on 2 m.

Sheffield Amateur Radio Club meets on the 2nd and 4th
Wednesday of cach month at 7.45 at the Dog and Partridge,
Trippett Lane. Details of forthcoming meetings are avail-
able from D. R. A, Hill, 16 Tylney Road, Sheffield, 2.

Warminster.—On June 25th the City and County of
Bristol Group of the R.S.G.B. is holding a mobile rally at
Longleat House, near Warminster, Wiltshire. The control
stations will operate on 1.9 Mc/s (G3CHW/A) and 144.15
Mc/s (G3GYQ/A). Particulars from C. . Chapman
(GZHDR), “Yeovil,” Stoke Hill, Stoke Bishop, Bristol, 9.
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Personalities

Sir Harold Roxbee Cox, D.Sc., Ph.D., D.I.C,, who is
58, has been appointed chairman 6f the Council for
Scientific and Industrial Research for five years from
October 1st. He will succeed Sir Harry Jephcott, who
has been chairman of the Council since its formation in
1956. Sir Harold has been a member of the Council
since 1957. He spent over twenty years in the Govern-
ment service prior to 1954 when he became associated
with a number of industrial companies. He is chair-
man of the National Council for Technological Awards,
and vice-chairman of the Governors of the College of
Aeronautics.

W. J. Richards, C.B., CB.E,, director of the Royal
Radar Establishment, Malvern, since 1953, has been
appointed director of the proposed new Staff College
for Further Education. He will take up his new
appointment in July. The aim of the College, premises
for which have yet to be found, is to create a “ national
centre at which principals and other selected staff from
colleges of technology and commerce can ecxchange ideas
and experience with senior staff from industry, local
and central government, the universities and overseas
and where they can jointly study the aims, ideas and
the growth of education in the light of the rapid
advances 1n science and technology.” Mr. Richards,
who is 57, graduated in engineering with first-class
honours from Manchester University. After spending

some years in research and development work at the
R.AE., Farnborough, he became deputy director of
scientific research at the Ministry of Aircraft Production
in 1942. During his tenure of office at RR.E. he has
established the College of Electronics.

W. J. Richards Dr. R. A. Bones

Roger A. Bones, B.Sc, Ph.D., A.Inst.P., has joined
Wayne Kerr Laboratories as head of the company’s
contracts division. After graduating at London Univer-
sity in 1949 with first-class honours in physics and
mathematics, Dr. Bones studied X-ray crystallography
at University College, London. After a period with
the Foreign Office, where he was concerned with elec-
tronics and telecommunications research, he lectured at
Hong Kong University for three years, later becoming
an industrial adviser to the Federal Ministry of Com-
merce and Industries in Nigeria. Immediately prior
to joining Wayne Kerr, Dr. Bones was with the de
Havilland Aircraft Company.

D. J. Cole, BA, LL.B, son of the founder and
present chairman of E. K. Cole, Ltd, has been
appointed to the board of directors. He joined the
company in 1954,
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R. Wrathall, formerly radio and television sales
manager of E. K. Cole Ltd., has been appointed director
and general manager of Ekco Radio and Television Ltd.,
which has been formed to control the marketing of all
Ekco television and radio receivers, car radio and allied

R. Wrathall R. A. Drummond
products. W. M. York is chairman of the board of
directors. Three additional directors have been

appointed to the board of the associated company Fer-
ranti Radio & Television Ltd. R. A. Drummond, who
has been with the Ekco Group for nearly 30 years and
has been sales manager of Ferranti Radio and Television
Ltd. since its formation four years ago, has become
director and general manager. The other new directors
are N. T. Atkinson and A. C. Scgger, who have also
joined the board of Ekco Radio & Television.

J. W. Soulsby has becen re-elected chairman of the
Radio Officers’ Union for his seventh consecutive term
of office. Born in 1900, he joined Marconi’s in 1918,
and is at present Chief Radio Officer in the British India
Steam Navigation Company’s Uganda. The new vice-
chairman of the Union 1s J. G. Salveson, who is a radio
officer with British European Airways, which he joined
soon after demobilization from the R.A.F. in 1946.
He is 41.

K. J. H. Adams, rccently appointed production
manager of the semiconductor division of Brush Crystal
Company, Hythe, Southampton, was formerly senior
production engineer at Semiconductors Lid. After
graduating with honours in physics at London Univer-
sity in 1951, he joined Mullard Radio Valve Company
as a development engineer working on problems asso-
ciated with repeater valves. In 1953 he left the com-
pany but returned the following year to head the depart-
ment handling its guided missile valve project. He
joined Semiconductors in 1959.

J. W. C. Robinson, M.B.E., managing director of
Relay Exchanges Ltd., has been appointed chairman of
the company in succession to the late Sir Walter J.
Womersley, Bart. Mr. Robinson is also joint managing
director of Goodmans Industries, which was acquired by
Relay Exchanges in 1958.

E. G. Westray has retired after 49 years’ service with
Ericsson where, since 1946, he has been export sales
manager. Mr. Westray, who was for many years in
the company’s laboratories, was throughout the last war
Ericsson’s liaison officer to the Ministries.
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F. A. Vick, O.B.E, Ph.D., who was appointed director
of the Atomic Energy Research Establishment at Har-
well last September, has also been appointed director
of the Research Group of the UK. Atomic Energy
Authority. Dr. Vick, who is 49, was Professor of
Physics in the University of North Staffordshire from
1950 until 1959 when he joined the A.E.R.E. as deputy
director. Prior to that he was for five years on the staff
of Manchester University and throughout the war was
Assistant Director of Scientific Research in the Ministry
of Supply.

Air Commodore John C. Millar, D.S.0., the new com-
mandant of the R.A.F. Central Signals Establishment,
was formerly Director of Flight Safety at the Air
Ministry. Air Commodore Millar, who 1s 47 and was
educated at Trinity College, Cambridge, was Chief
Signals Officer at R.A.F. Bomber Command in 1954.

Colin H. Gardner, manager of the Mullard Films
and Lectures Organization for the past eight years,
has retired after thirty-two years’ service with the com-
pany. He will continue to act in an advisory capacity
to the organization. He has been succeeded by P. L
Nicholson, M.Brit.LR.E,, who joined the company in
1950 and for the past two years has been deputy
manager of the Films and Lectures Organization.

Arthur L. Budlong (W1BUD), secretary and general
manager of the American Radio Relay League, and
editor of QST, has retired and is succeeded by John
Huntoon (WILVQ). “Bud,” as he is affectionately
known in amateur circles, is also secretary to the Inter-
national Amateur Radio Union. IHe has been on the
staff of the A.R.R.L. for 37 years.

Peter Rushen, who writes in this issue on leakage in
printed circuits, has been with Bush Radio since 1946,
except for a two-year break when he was with English
Electric. Whilst at English Electric he worked on the
Thunderbird ground-to-air missile. He is at present
engaged in the devclopment of export television
receivers.

Graham Miller, B.Sc., has been appointed home sales
manager of Wayne Kerr Laboratories, which he joined
two years ago. He studied electronics at Manchester
College of Technology and was a graduate in physics at
Swansea University. He subsequently became a circuit
design engineer and spent two years as head of the
Ferranti Standards Laboratory at Wythenshawe.

G. Miller H. G. Hinckley

H. G. Hinckley has been appointed manager of the
Machine Tool Control Department of Ferranti, Ltd.,
Edinburgh, in place of D. T. N. Williamson, manager
of the department since its inception in 1952.  Mr.
Hinckley, who is 40, served with T.R.E. and British
European Airways before joining Ferranti in 1948. Mr.
Williamson, who has joined Molins Machine Co., as
director of research and development, will be remem-
bered as the designer of the amplifier bearing his name
which he described in Wireless Werld in 1947.

Brian M. Lee, who a few months ago was appointed
manager of the Industrial Division of Belling & Lee
Ltd., has become a member of the board of executive
directors.

News from industry

British Space Development Company, which, as
announced in our March issue, has been formed by a
consortium of companies, has appointed Sir Robert
Renwick as chairman and the following have been
elected to the board: J. R. Brinkley (Pye), Grp. Capt.
E. Fennessy (Decca Radar), G. C. I. Gardiner (Hawker
Siddeley Aviation), A. A. Rubbra (Rolls-Royce) and
Grp. Capt. D. Saward (Rank Organization). The fol-
lowing companies, together with those already men-
tioned, are founder members: A.E.J, Associated
Television, B.I. Callender’s Cables and Plessey. A
technical committee has been set up “to examine and
prepare plans designed to achieve British participation”
in the future utilization of “space.” The members of
the Technical Committee, of which G. K. C. Pardoe
is chairman, are: D. E. Burchett (A.E.L), A. V. Clecaver
(Rolls-Royce), J. M. C. Dukes (Plessey), Dr. W. F.
Hilton (Hawker Siddeley), W. M. Lloyd (Rank), L. F.
Mathews (A.T.V.), Dr. K. Milne (Decca Radar), T. P.
Blott (Pye) and G. A. Dodd (B.I.C.C)).

Vactric.—The News of the World Organisation Ltd,,
has purchased the whole of the issued share capital of
Vactric (Control Equipment) Ltd.,, and Vactric (Pre-
cision Tools) Ltd.,, from the receiver of Vactric Ltd.
(in liquidation). New boards will be formed with Sir
William Carr as chairman, and the present managing
director, T. W. Roberts, continuing in that capacity.
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G.E.C.-Sobell-McMichael.—The merger between the
General Electric Company and Radio & Allied (Hold-
ings) has now been completed and M. Sobell, chairman
of R. & A., and A. Weinstock, the managing director,
have joined the board of G.E.C. Lord Coleraine has
also joined the board and Sir Toby Low has been
elected vice-chairman. The object of the merger is to
“strengthen the operations of the two companies in the
radio and television field and in domestic appliances.”
Each company will continue to market its own range
of receivers and to this end a nsw G.E.C. company,
G.E.C. (Radio & Television) Ltd., has been formed.

The headquarters are at Langley Park, Slough (Tel.:
Slough 22201). The service department is at Lena
Gardens, London, W.6 (Tel.: Riverside 4671).

Relay Exchanges Ltd. announce a group trading
profit for 1960 of £3,949,892 which is almost £600,000
above the 1959 figure. After deducting £2,747,397 for
depreciation and further sums for taxation, the net
group profit was £1,024,825.

Elliott-Automation.—Preliminary figures for 1960
issued by Elliott-Automation Ltd., show a group profit
before taxation of £1,776,510 compared with £1,015,630
the year before. The recently acquired Rheostat Com-
pany Group contributed £520,648 towards the 1960
total.
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Ultra have entered into two agreements with com-
panics in the western hemisphere. Ultra Electronics has
signed an agreement with Electronics Investment Man-
agement Corp., of the U.S.A, for the interchange of
information on research, development, marketing and
production of electronic equipment. The corporation is
associated with a number of companies both in the
US.A. and outside to which it renders advisory and
consulting services. The parent company Ultra Electric
(Holdings) has entered into an agreement with Elec-
tronics International Capital Ltd., of Bermuda, whereby
E.I.C. has purchased 40% of the shares of Ultra Elec-
tronics Ltd. for a sum of £800,000. Electronics Inter-
national Capital Ltd. has, in addition, agreed to make
available five-year loan facilities up to a total of
£950,000.

B.S.R. announce record production and sales of all
their products in 1960 resulting in a group net profit
of £860,452 after deducting £666,124 for tax. The net
profit was some £73,000 up on 1959. The group re-
cently purchased for cash majority shareholdings in two
companies, Tape Heads Ltd. (formerly Bradmatic Pro-
ductions Ltd.), of Birmingham, and P. A. Marriott &
Company Ltd., of Wembley, Middlesex. The managing
directors of these two companies—G. Littlewood and
P. A. Marriott, respectively—will continue in office.

Southern Areas Electric Corp., of which Ross, Court-
ney & Co. is a subsidiary, record a profit for 1960 of
£47,782 (after taxation) which was £4,000 above the
1959 figure.

Plessey-Mallory.—Under an agreement with P. R.
Mallory and Company Inc., the Plessey Company is
now manufacturing a range of solid electrolyte tantalum
capacitors, Chief features of the new capacitors are
stability of capacitance with changes of temperature,
and the ability to operate at extremely low tempera-
tures down to —80°C without loss of performance.
The range of capacitance values available is 0.33 to 330
microfarad at d.c. working voltages of 35 to 6.

Bach-Simpson Company, instrument manufacturers
of London, Ontario, have appointed Aveley Electric
Ltd.,, of South Ockendon, Essex, as their sole U.K.
agents.

Marconi’s W.T. Company has acquired the Wembley
factory of E.M.I. Electronics Ltd. as a staffed and
equipped working entity. The factory is approximately
85,000 sq ft and at present employs between 400-500
people.

Cossor Radar & Electronics.—As a result of severe
damage by fire to its Servicing Department at West
Norwood, Cossor Radar and Electronics have trans-
ferred the department to Edinburgh Place, Temple
Fields, Harlow, Essex (Tel.: Harlow 25537).

Western Electric Company, manufacturing and
supply unit of the Bell Telephone System, of the United
States, has charged Transitron Electronic Corp., of
Wakefield, Mass., with infringement of five separate
Bell System U.S. Patents relating to semiconductor
devices such as transistors and silicon diodes.

Aveley.—The recently formed Components Division
of Aveley Electric Ltd. is holding an exhibition of its
products in the Grill Foyer of the Kensington Palace
Hotel, London, W.8, from May 30th to June 2nd.

Perth Radios Manufacturing Ltd., which was formed
in 1953 by Mohamed Hussain Ismail, has gone into
liquidation. Since 1957 the company has becn operat-
ing from Marten House, 39-47 East Road, London, N.1.
The liquidator is A. J. Cooke, 9 Basinghall Street,
London, E.C.2.

CQ Audio, formerly R.G.A, Sound Services, of 111
Cecil Road, Enfield, Middx., have gone into liquidation.
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C.R.T. Servicing—Facilities for the servicing of
Ediswan Mazda cathode-ray tubes, formerly available
at A.E.I. Radio and Electronic Components Division’s
service department at Brimsdown, Middx., have been
moved to the division’s factory at Ducklees Lane, Pon-
ders End, Middx. Bulbs for salvage under A.E.L’s
reclamation scheme should be returned to the same
address.

EXPORTS

B.E.A.M.A. will hold a two-day export conference on
October 5th and 6th. The opening speaker will be
the Rt. Hon. Reginald Maudling, President of the Board
of Trade.

Marconi Instruments’ mobile demonstration unit is
now on a 3,000-mile tour of Germany and Scandinavia.
The vehicle houses over 30 electronic measuring
instruments.

New Zealand—Le Quesne Electronics Ltd., of 3,
Faraday Street, Napier, New Zealand, wish to repre-
sent British radio and electronic equipment and com-
ponent manufacturers.

Swedish  Agents.—Telequipment have appointed
their Swedish agents Magnetic AB, Stora Ny Gatan,
Stockholm 3.

New Zealand Agents.—Telemechanics Ltd., of South-
ampton, have appointed Electronic Development and
Applications Ltd., P.O. Box 1905, Auckland, C.1, as
their agents in New Zecaland.

Portuguese Agents.—Telemechanics have appointed
Rualdo Lda., Rua S. Jose 15-1, Lisbon 2, Portugal, as
their agents.

BRITISH TRADE FAIR
MoSCOw

THE radio and electronics industry is well represented
among the 600 or more companies participating in the
first British Trade Fair to be held in Moscow which
opened on May 19th for a fortnight. The following
companies and research establishments are among the
exhibitors in the fourteen scctions, one of which is
devoted to electrical equipment (which includes radio
and television consumer and capital goods and electronic
equipment) and another to scientifi¢ instruments.

This fair will be followed in July by a reciprocal
Soviet Trade and Industrial Exhibition to be held at
Earls Court, London. Both exhibitions are sponsored
jointly by the Association of British Chambers of Com-
merce and the All-Union Chamnber of Commerce of the
USSR

Advance Components
Associated Electrical Industries Labgear

Automatic Telephone & Electric Co.  Lancashire Dynamo Holdings

Avo Langham Thompson, J.

Blackburn Electronics Marconi Instruments

Board of Trade Marconi International Marine
British Ferrograph Recorder Co. Marconi’s Wireless Telegraph Co.
Brush Electrical Engineering Co. Mullard Equipment

Cambridge Instrument Co. Napier, D., & Son

Casella (Electronics) Pye

Cossor Instruments Pye T.V.T.

Crompton Parkinson Pye Telecommunications

Dawe Instruments Pye, W. G., & Co.

E.M.I. Electronics Rank Cintel

Electronic Instruments Savage, Bryan

Elliott Automation Group Scientific Instrument Manufacturers
Endecotts (Filters) Assoc.

English Electric Solartron Electronic Group
English Electric Valve Co. Standard Telephones & Cables

Kelvin & Hughes

Faraday Taylor, Taylor & Hobson
Fleming Radio (Developments) Telequipment
G. B. Kalee Thermionic Products (Electronics)

Ultra Electronics
Wayne Kerr Laboratories

Goodmans Industries
Griffin & George
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Reliable Circuit Designs

REDUCTION OF DEPENDENCE

ON VALVE CHARACTERISTICS

By B. PRIESTLEY

THE object of this article is to suggest some
general pointers to good design procedures which can
be used to produce a required standard of performance
in most circuits. Electronic circuit design is not a
black art, giving unpredictable results, but a logical
science capable of producing reliable and stable per-
formance. By reliability is meant stability in the
face of variations both in circuit components, due to
tolerances, ageing and temperature, and in external
supplies.

The extent to which good design can help relia-
bility does not always seem to be realized. This may
be due to many textbooks giving explanations of how
a particular circuit works, once constructed, but no
explicit design information.

Circuits which depend on ill-defined parameters
should be avoided. Thus, for example, one can
design a blocking oscillator for a specific pulse width,
but with no great accuracy. If an accurate pulse
width is required it is preferable to define it with a
delay line.

The effects of supply voltage variations and com-
ponent tolerances are calculable and should be
evaluated in all cases where high reliability is re-
quired. This, of course, does not reduce the effects of
variations, but calls attention to the variation in
performance to be expected and may spotlight defects
such as working with unequal safety margins for
under- and over-voltage, or decide between two
apparently equally suitable circuirs.

Some components, particularly valves and tran-
sistors, have parameters which are subject to wide
tolerances, made wider by variations due to age and
temperature respectively. While more information
on the form of variation to be expected would be
welcome, much can be done by the application of
negative feed-back and similar techniques to mazke
the operating conditions largely independent of
valve and transistor parameters.

In order to illustrate the above points, two similar
cathode-coupled monostable multivibrator circuits
are discussed in detail. Both are practical circuits but
one is much more dependent on valve parameters.

The anode voltage/anode current curves used in
the designs have 1309% and 509% of nominal anode
current curves added at each relevant value of grid
potential, Fig. 1. These are dotted and broken lines,
respectively, and are intended to take account of
initial high emission and deterioration with life.

Consider first in Fig. 2 the reliability of the
multivibrator’s stable state (V, conducting V, off).
In circuit (1) V, anode current is controlled by the
flow of grid current through R. Thus, without posi-
tive-grid data, accurate design is impossible. However,
experience indicates that with R in the region of
1IMQ the grid/cathode potential will be about 0V.
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Referring to the load line of slope (RL, + RKk), the
anode current is a nominal 12.8 mA with limits of
14 and 9.5 mA.

Now examine the circuit in Fig. 3. The grid is
clamped at —40V, and since Rk is much greater than
1/gm the cathode will “follow” the grid fairly closely;
hence the anode current will be about

40 volts -~ 4700 ohms = 8.5 mA.

Note that this can be calculated with only a
very rough idea of the valve characteristics, thus
variations in these characteristics are not going
to affect the result greatly. More accurate design
using the same characteristics gives a nominal 8.85 mA
with limits of 8.95 and 8.65 mA. The method of calcu-

oV
NOMINAL
+30%
= 300/0
=
E}
o
_
0 50 100 50 200 250 300
v, (mA)
Fig. I. In the absence of grid-clamping, anode current

is seen to vary between 14mA and 9.5mA.

+300(Vbp)
E
-
TRIGGER
CIRCUIT(1)
Rk
12k
Fig. 2. In this cathode-coupled multivibrator, V2 anode-

current is controlled by an unspecified grid-current in R,
Accurate design is, therefore, impossible.
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lation is given in appendix (1). This considerable
improvement illustrates the extent to which
tolerances can be designed out by letting the external
circuit define the current.

Unfortunately, a price must be paid for this gain.
It will be seen that the current in circuit (2) is less
but it would appear that by clamping the grid to a
higher potential, more current could be passed.
However, this is not so. In the low-emission case con-
sidered the anode current was 8.6 mA, implying a
cathode potential of 8.655 X 4.7 = 40.5V. Thus the
grid/cathode potential would be —0.5V, already at
the edge of grid current, so that any increase in grid
potential would result in grid current, reducing the
accuracy with which the cathode * follows *’ the grid.
If more current is required either more h.t. is needed
or the user must accept a shorter valve life.

This reduction in performance is the normal con-
sequence of negative feedback, but in most cases is
not too high a price to pay for the simplification
in design which has been almost reduced to a problem
in Ohms Law. It may be objected that another
variable — the clamping-potential tolerance — has
been introduced, but the effects of this variable are
more easily calculated, and its magnitude more easily
controlled than valve tolerances.

Stabilization of the clamping potential may seem
attractive, but if this is done, then any variations
in the h.t. supply are reflected in full at V, anode,
since this valve passes a constant current. Also con-
siderable dependence of pulse width upon h.t. is
introduced by stabilization. Consideration of the
expression for pulse width:—

D ‘E + V — Vk,

rCRog, (F 1+ Vkl\ o)
shows that if all the terms in the bracket are allowed
to vary together there is no change in 7, but obviously
this is not so if Vk; and Vk, are fixed. Thus the best
procedure is to derive all potentials from the same
h.t. rail which may be stabilized if necessary.

Also in the second circuit the current in the
quasi-stable state is fixed at approximatcly 20V --
4.7kQ = 4.3 mA in the same way as in the stable
state. Consequently, the value of V is given by
10kQ X 4.3 mA within similar limits. In circuit (2)
the magnitude of V has deliberately been kept low
so that for a given pulse width the logarithmic term
of expression (1) is less than in circuit (1), and C
may be increased to compensate giving less depen-
dence on stray capacities. These two points give

+300(Vpp)

CIRCUIT(2)

+20V Ry
f4-7k

Fig. 3. This is a similar circuit to that in Fig. 2, but in
this case, grid-current does not flow, and V2 anode current
can be accurately determined.
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= 0 AND-2
= NOMINAL
= +30%

Vi (mA)
Fig. 4. Negative-feedback and grid-clamping greatly

reduce anode current variations. Only a small portion of
the curves are shown, in order to show the three ‘' bias
lines.”

greater control of the pulse width in the second circuit.

It will also be clear that in circuit (1), R must be
high to prevent excessive grid dissipation, without
being so large as to give trouble due to negative grid
current. In circuit (2), however, the limitations are
solely the rating of CR1 and the internal impedance
of the clamping voltage. Thus in circuit (2) it is
possible to vary the pulse width by variation in R,
giving a linear relation, but in circuit (1) E must be
varied, giving a non-linear relation.

Enough should have been said to demonstrate that
these two circuits, though identical in operation, dif-
fer considerably in “ designability.” Circuit (1) will
always show wide variation in performance even when
close tolerance components are used. Circuit (2),
however, will repay the use of such components,
as the variations in performance will be correspond-
ing and simply-calculable, In fact it can be designed
on paper with a high degree of accuracy. If the effects
of all valve, component and voltage tolerances are
calculated the procedure, though simple, becomes a
little tedious, even when common sense is used to
pick the extreme combinations, but this does save
having to “frig” a design at the production stage.

APPENDIX I
Calculation of D.C. level in circuit  (2)

If Vgk = 0V then Vk = 40V as Vg, is clamped
at +40. Thus Ia = Vk/Rk = 40/4.7 = 8.5 mA and this
point is plotted on the Vgk = 0 curve, in Fig. 4.
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Similarly if Vgk = —2V then Vk=42V and so Ia =
42/4.7 = 8.9 mA and this point is plotted on the —2V
curve.

The “ bias line ” defined by these points cuts the load
line at the actual working point. In theory several points
are needed to define the bias line as this is not exactly
straight, but the error is very small.

By repeating this procedure on the +309% and —50%
sets of curves, the consequential variation in D.C. level
can be calculated.

APPENDIX II

Calculation of Pulse Width.
Vk, — Cathode potential in stable state.
Vk; — Cathode potential in quasi-stable state.
V — drop in potential at V; anode.
V. o— cut off bias of V,
— aiming potential of V, grid.
R’ — R+ [Ry; Rpy + (Ryy + Rpy)]

Rp;— D.C. resistance of V;
— (Vbb — V). Rk.
Vk,

Grid 2 potential rises from (Vk,—V) toward E with a
time constant CR’. Changeover occurs terminating the
pulse when the grid rises to Vk; — V/,.

t
iec.e,=E—(E+V —Vky)e &

€y, = Vkl — Vo

E+ Vs —Vky _ "
E+V — Vk,
10{E+V%-Vhy_:1
B \E+V _ Vk,J CR

o E+V —Vk
7 = CRlee. {E L

X-ray Image Amplifier

MUCH effort has been directed, in recent years, towards
the improvement in sensitivity of X-ray fluoroscopy
equipment. Reduction of the X-ray dose incurred by
the patient and greater flexibility of operation have been
two of the chief aims. By the introduction of the Mar-
coni Instruments 12-inch Image Amplifier, many former
obstacles to the wider adoption of fluoroscopy in diag-
nosis and treatment have been removed.

Formerly, the light from the fluorescent screen was
viewed at the output of an optical system. The disad-
vantages were that the image was of very low density
and that the radiologist, who must be dark- adapted,
was obliged to devote a large proportion of his attention
to the purely mechanical business of operating the equip-
ment.

In the Marconi system, amplification of the image pro-
duced on the fluorescent screen is accomplished elec-
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tronically and the image is viewed on a high-definition
television-style monitor. The X-ray shadow image is
produced on a 12-inch diameter fluorescent screen and
focused by a Schmidt optical system on to the photo-
cathode of a specially developed 4%-inch image orthicon
camera tube. The output is fed, via a low-noise head
amplifier situated near the camera tube, to a high-gain
video amplifier of 10Mc/s bandwidth. It is possible
to vary the proportion of the image which is focused on
to the target of the camera tube, thereby enabling the
operator to control the magnification, while giving
greater definition, as the number of lines per unit area
of the original image is effectively increased.

The picture on the 17-inch monitor tube is of 1024-
1ine, triple-interlace standard with a horizontal resolu-
tion of 10Mc/s. Cine-recording is provided for and a
system known as target-pulsing is employed. With this
in operation, alternate fields are stored on the orthicon
target, which results in the scan producing twice the
normal signal amplitude at half the frequency. The
pull-down time of the cine film is thereby not wasted,
and during film exposure the picture is twice the normal
brightness, which permits the use of fine-grain, slow-
speed film. The full potentialities of 1000-line working
are realized, with no trouble from faulty or critical
interlace; time-base synchronizing pulses are not mixed
with the video signal, as in a television system, but are
fed separately.

The video signal polarity may be inverted when copies
are required, eliminating the necessity for photographic
reversal. It is also possible to reverse the scanning
direction, a procedure which is of advantage when the
radiologist finds it convenient to reverse the patient on
the table.

The most important features of this equipment are
the brilliance and convenience of the display, allowing
the radiologist to work with no distraction and necessitat-
ing no dark-adaptation. The X-ray dose to the patient
and, indeed, to the radiologist, is greatly reduced, and
several people may view the monitor simultaneously,
remotely if necessary.

5 3
A S

The 12-in Image Amplifier. The unit containing the optical
system and orthicon camera tube is over the centre of the table.
The X-ray tube is situated underneath.
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Elements of Electronic Circuits

26.—Pulse Modulation (1)

By J. M. PETERS, B.Sc. (Eng.), A.M.l.E.E., A.M.Brit.l.R.E.

IN the preceding article (May, 1961) we saw how
an open-ended delay line could be used as a pulse-
forming network in a simple pulse modulator. Other
types of pulse modulator are used, however, and
some of the various ways of producing a pulse-
modulated signal will be dealt with in this and the
next instalments. It is usual to divide pulse modu-
lators into two main categories, grid modulators and
anode modulators.

Grid modulation, as the name implies, can only be
used when the transmitting valve has a control grid,
and consequently its use is restricted to frequencies
below about 500 Mc/s. At centimetric wavelengths,
where the transmitting valve is usually a magnetron,
anode modulation must be used.

Grid Modulation

Fig. 1 illustrates a tuned-anode tuned-grid r.f.
oscillator V2 which is prevented from oscillating

+H.T.

OSCILLATOR

N

__-—|1 > RF OUTPUT
\

S

[

=
|
)
|
|
I
|
|
|
|
]
|
|
|
L

0
V2 CUT-0FF

-HT.

Fig. 1
by the bias caused by a heavy current flowing
through its grid resistor R. This grid resistor forms
the anode load of a triode pulse amplifier stage
which in the absence of an input is conducting
heavily. A negative pulse applied to the pulse
amplifier grid cuts off the anode current of VI,
produces a positive voltage at V1 anode (i.e., V2
grid) and consequently allows V2 to oscillate for
the duration of the pulse. Unfortunately the com-
bination of R, the r.f. bypass capacitor C and the
inter-electrode anode/grid capacitance of V1 tends
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.

to cause a slow rate-of-rise of oscillator grid voltage
to zero. This in turn produces a slow build-up of
r.f. oscillations and the leading edge of the r.f. pulse
is of poor shape. This can be improved by making
the value of R small, thus the time constant repre-
sented by the total shunt capacitance multiplied by

Fig. 2

1 | LONGER TRIGGER PULSE
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Fig. 3
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R is smaller and the build-up of r.f. oscillations is
quicker.

Squegging Oscillator.—Another type of grid
modulator is the squegging oscillator which is often
triggered by a cathode-follower stage (Fig. 2). First
let us consider the action of a squegging oscillator:
If the auto-bias CR time constant of the oscillator
is too long, a charge is built up on C (by grid cur-
rent) and the bias voltage becomes greater than the
value at which oscillations can be maintained; r.f.
oscillations then die away. The charge on C leaks
away through R until the bias voltage rises through
cut-off when r.f. oscillation recommences. This
again causes grid current and an increase in bias
so that the cycle repeats. The repetition frequency
of these free-running bursts of r.f. oscillation is
largely dependent on the time constant CR. If we
now trigger the grid circuit of the oscillator, as
shown in Fig. 2, the recurrence frequency of the

bursts of r.f. oscillation may be locked to the input
(from the sub-modulator). The action of the oscil-
lator is initiated by the triggering pulse which is
made longer than the required duration of the rifl
pulse. The duration of the r.f. oscillation is thus
still dependent on the rate at which C is charged
by grid current flow but, due to the trigger circuit,
an r.f. pulse cannot be generated unless a trigger
pulse is present. If the duration of the trigger pulse
is made longer still, or if the rate-of-rise of mean
grid potential after the end of the r.f. pulse is such
that cut-off is reached before the end of the trigger
pulse, then it is possible for a second r.f. pulse to
be produced. This results in the production of
double pulses or “doublets » (see Fig. 3). So that
the valve is ready for operation by the time each
trigger pulse is applied, the free-running repetition
frequency is chosen to be greater than the p.r.f. of
the trigger pulse.

e

LETTERS TO THE EDITOR

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

Negative Feedback and Non-linearity

ONE must admire the way in which “ Cathode Ray > in
the April issue handles this very tricky subject, the care
and hard work that has obviously gone into the article,
and the guarding against snipers at evely point, for
example ‘‘ apparent reduction of distortion” in the cap-
51826& Fig. 2, and the checking up on what he said in

Added to all this is his ingenious method of proving
that feedback improves the signal-to-distortion ratio,
so that it will surely be called mud slinging if I venture
to ask if “Cathode Ray” would have trusted this
method if he had not checked it experimentally?

1 suggest this because hum (or noise) is another im-
portant factor in amplifier design, and by substituting
“hum > for “distortion” and h for p the method seems
to apply practically word for word to hum, in fact even
slightly better as in this case the amplifier gain can be
assumed constant.

We “prove” that negative feedback increases the
signal-to-hum ratio by the feedback factor, but “ Cath-
ode Ray?” states at the beginning of the article that
feedback may or may not increase this ratio, and even
may decrease it. The writer believes that it does not
change it.

We reluctantly conclude therefore that even this
method does not always work, and so, as often happens
with the corresponding explanations in text books, we
do not know when to be trusting

Another point arises in Fig. 6(a) where it is assumed
that —40, —48 should read —32, —40 respectively.

The maximum negative output possible in Fig. 5
is —24V, which is assumed equal to a fundamental of
—32V + 8V second harmonic. This seems fair enough.
But it is difficult to understand why it is considered fair
to apply an 8V bias here to make these figures —32V
and —40V and not to apply any bias in the Fig. 7 case.

Binley, nr. Coventry D. L. CLAY

« CATHODE RAY ” in his article on the above topic
has raised several interesting points but has, I feel,
missed an important one. In discussing the output
power available with feedback he has assumed that it
is necessary to maintain an input signal centred about
the same zero as that without feedback. Since, in
theory, the zero value of any signal can be adjusted at

WIRELESS WORLD, JUNE 1961

will, it would perhaps be better to consider his amplifier
curve with feedback when driven from a + 4 volt swing
centred about the 1.5 volt value of V’s. The funda-
mental output voltage available is then + 40 volts and Is
produced with negligible distortion.

If such an arrangement is permissible, and there
seems no practicable objection, then some of the con-
clusions reached in the article would need reconsidering
since under the proposed alternative the output power
with feedback is certainly no less than that obtainable
without feedback.

I do not agree with conclusion 6: large power-
handling capacity in “hi-fi » systems is to enable the
occasional peak ievels to be handled without distortion.

Finally his remark about feedback that 1s not pre-
cisely negative is open to doubt since the magnitude of
AB and not its phase is important in the reduction of
non-linear distortion.

Since the harmonic distortion in a feedback amplifier
is reduced in value by the factor |1+ AB| evaluated at
the harmonic frequency in a region or frequency range
where a reasonable amount of feedback has been applied
and the approximation [1+AB|=|AB| holds, the har-
monic distortion will depend on the magnitude of AB
and not the phase of AB.

Dartford, Kent J. F. TILLY

The author replies:

I am grateful to Mr. Clay for his appreciative remarks
and for pointing out the error in the scale of Fig 6(a).
Meanwhile I have observed that the same or another
gremlin added noughts to the last two figures in column
(2) of the table on the same page.

My statement that negative feedback may either
reduce or increase hum was proved both theoretically
and experimentally in your issue of May 1946, but as
that may be rather far back for even Mr. Clay to
recall (though it was reprinted in “ Second Thoughts on
Radio Theory,” Chap. 19) I hope to return to the
subject before long, with particular reference to present-
day circuit practice.

The question of fairness does not really arise with
regard to the 8V bias.” It represents the d.c. com-
ponent, which is removed before the signal reaches its
ultimate destination.

The comparison made in the article, on which the
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conclusions ‘were based, was between Fig. 5 and Fig. 8,
the latter representing the same working conditions as
the former except for the ten-fold increase of input to
make up for the ten-fold reduction of gain due to
feedback. It is quite true, as Mr. Tilly points out, that
a better result could be obtained—at least on paper—
with feedback if the working point were altered. The
same means would also achieve a better result without
feedback. But it was tacitly assumed that the output
stage {which is normally responsible for nearly all the
non-linearity) was already being worked at its limit of
power dissipation, so that in practice such adjustment
would be inadmissible.

It might well be, in any particular practical case, that
some slight readjustment of working conditions would
be desirable when feedback is adopted, but this does
not, I think, substantially affect the main conclusions,
The object of my exercise was to bring out what hap-
pens when non-linearity at some part of the signal
cycle is large—a condition that is inevitable when the
input amplitude is excessive,

I am at a loss to understand Mr. Tilly’s disagreement
with my conclusion 6; his alternative statement is in
perfect agreement with ir.

There is surely no doubt at all that the phase of
the fed-back voltage is important, for it is what decides
whether the feedback is negative or positive, In his
final paragraph Mr. Tilly commits the logical fallacy of
assuming what he js attempting to prove, by putting
“magnitude ” signs around the feedback impressions
he has used.

With regard to the last two words of his penultimate
paragraph I would refer Mr. Tilly to the top right-hand
corner of p. 173 of the April issue.

“CATHODE RAY”

Further Thoughts on Inductance

THE abstract and intangible quantities involved in the
understanding of the behaviour of magnetic circuits
seldom fails to present real difficulties to students. It is
for this reason that authors must write with great care
on such matters.

It is to be regretted that Thomas Roddam writing on
Inductance in the April issue has confused

(a) magnetizing and magnetomotive force

(b) flux and flux density
throughout the whole of his article.

His appreciation of engineers being unwilling to “put
back the clock » is very sound. One wonders why the
older and more cumbersome magnetic expressions were
employed in preference to those of the m.k.s. system.

Finally, no useful purpose whatsoever is served by
assigning a proper noun to cover the product or quotient
of electrical quantities. On the contrary, a very serious
barrier to learning is set up, as the identity of the expres-
sion is lost.

For example, the pedant gives Roddam about half
marks for stating the energy stored in a magnetic circuit
as ;LI*. “Joules” have been overlooked even as the
pedagogue may well have overlooked the fact that his
pupils are not very happy about this particular unit and

its derivation.
F. K. WEBB.

Malvern,

AFTER I had tried, in your March issue, to clarify
magnetic units and relationships for the beginner, it was
a little naughty, was it not, of Thomas Roddam to con-
fuse them again in the April issue by referring to H as
magnetomotive force and B as flux? A lot of readers
will be sure enough of their ground not to be tripped up
by this loose language, but ought we not to remember
that there are others who are liable to be so confused
by such a contradictory usage right at the start of the
article as to fall out at that point and thereby fail to
benefit from Mr. Roddam’s interesting thoughts on non-
linear inductance.
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Encouraged by your historical reference, in the same
issue, to my efforts to make logic and order prevail in
our terminology, I will also lodge a protest against
“HENRYS ” in the sub-title. I know this is in accord-
ance with B.S.560:1934 (Amendment 1), but (owing to
my objections?) it was dropped in B.S.1991:Part I1:]1954
which has superseded it. Clearly the names of units are
common nouns, as indicated by their lower-case initial
letters, and therefore the plural of “henry,” like other
English common nouns ending in -y, is “henries.” Only
the Welsh could take any pleasure 1n “rys”

“CATHODE RAY”,

The author replies:

Mr. Webb and Mr. Ray are quite correct in reprunand-
ing me for using loose language. Last July, however,
and the reference to rain rather than snow indicates
that my holiday was in summer, I had not had an oppor-
tunity of reading Mr. Ray’s clarification.

Why do I get confused over these magnetic terms and
why do I not use m.k.s. units? The answer to the second
question is easy: our makers of magnetic materials ex-
press all their information in oersteds and lines per
square centimetre. The answer to the first question is
also, I am afraid, an engineer’s answer, too. Most of
my transformer designing life was associated with a well-
defined set of standard sizes of core with a range of
standard air-gaps. I think of maximum flux as so
many ampere-turns because once a size is chosen that
NI term is the only one which is free. Like Mr. Ray
(page 145, March issue) I sweep all the dirt under the
carpet but I have chosen a different corner.

I must disagree with Mr. Webb’s blanket damnation
of proper nouns for products and quotients. Does he
really want to use volts per amp for his resistors and
kilovolt-amps for his electric fire?

Finally, sir, should I be taken to task? When I was
a student I was assured that it was my stupidity which
led me into those difficulties, Surely either the students
of today or other pedagogues of yesterday are to blame.
The manufacturers of magnetic materials could, how-
ever, make it easier for us to fall into righteousness.

THOMAS RODDAM.

Graphical Solutions

MAY I suggest that the graphical solution proposed
in the Appendix to Foss and Sizmur’s article in “ Multi-
vibrator Design ” (p. 224, April issue) would be made
even simpler by the use of linear/log scales?

To provide a graphical solution which really replaces
the use of (low-accuracy) tables, E,/Ey = T should
be drawn on linear X/logarithmic Y paper, whereby it
becomes a straight line, a property which this function
shares with all functions of the form ax. It is then only
necessary to know one point on this graph in addition
to the point (0 — 1).

As an example a straight line was ruled from (0 — 1)
to (4.60 — 0.01) on paper with two log decades along
the Y-axis and a linear X-axis scale. The accurate
figure for Y at this point, taken from Tafels van ex,”
H. W. Holtappel (Groningen, 1938), is 0.0100518357.

These tables show that the point (4.605 — 0.010) is
closer to the correct figure, but the casily memorized
co-ordinates (4.60 —0.01) give ample accuracy for the
purpose at hand.

The above assumes that linear-log graph paper is
available, but in an emergency the two decades of the
vertical scale can be transferred from the upper scale
of a slide rule. If an ordinary log table can be assumed
to be available, the ordinates can be marked off in pro-
portion to the logarithms of 1, 2, 3, etc., the units being
centimetres, inches or multiples thereof,

Finally, when required, it is €asy to draw the curved
graph on ordinary linear-X/linear-Y paper, taking
individual points from the straight line graph first

prepared.
Ramstad, Norway. KAYE WEEDON.
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The Marconi Instruments

TFI345 10Mc/s Counter,
showing  the  plug-in,
printed-circuit decade

units.

SOME APPLICATIONS OF
COUNTING TECHNIQUES

By P. R. DARRINGTON

DIGITAL MEASUREMENTS

[MPROVEMENTS in the stability of oscillators
have brought in their train a demand for more and
more accurate methods of frequency measurement.
Accuracies of a few parts in a hundred or even a
thousand million are becoming commonplace, and
the most easily operated instruments for measure-
ments of this order are the digital frequency-meters
now being produced in many parts of the world.
Digital measurements of time and the counting

Si

S2

Fig. I. Dekatron.
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of random events have been adopted by the in-
dustries concerned with nuclear energy, and many
types of input transducer have extended the advan-
tages of digital measurement to the engineering in-
dustry in general.

The advantages of this type of measurement may
be summed up as extremely high accuracy, simplicity
and freedom from operator fatigue, the latter being
influenced to some extent by the type of read-out
presentation adopted.

Counters generally available are divisible broadly
into two groups. The lower-speed instruments tend
to rely on the counting tubes, as instanced by the
Dekatron. This is a gas-filled device consisting of
a central anode surrounded by ten cathodes (KO to
K9 in Fig. 1). Between each pair of cathodes are
two electrodes known as switching-grids. On first
switching on, an ionization path is formed between
the positive anode and one of the cathodes which
are returned to earth: from this time, the path will
be formed to whichever is the most negative elect-
rode in the tube. If a negative-going pulse is applied
to all the grids connected to S1, the path will move
to the S1 grid nearest the original cathode; it cannot
move backwards to S2, as Sl is more negative. A
second negative-going pulse, delayed slightly to over-
lap the first, is now applied to S2. When the Sl
pulse ends, S2 is more negative and the path is
formed here. At the expiry of this second pulse,
the path moves on to K1, as all cathodes are main-
tained at a more negative d.c. potential than the
grids. The two pulses are obtained from a mono-
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stable multivibrator triggered by the input signal,
a delay network providing the overlap. Ten pulses
at the input to the multivibrator result in the ionized
path performing a complete circuit of the tube.
A resistor in KO will develop a voltage when the
path is formed between KO and the anode, which
results in division by ten. Reset is effected by the
momentary application of a negative voltage to KO.
The position of the path is identified by the forma-
tion of a glow on the cathode in use, which cor-
responds to a numbered surround on the instrument
front-panel. This type of presentation can be fatigu-
ing to the operator, and the principal disadvantage is
that the maximum switching frequency is limited
to about 20kc/s. Counting tubes are used widely
in comparatively low-speed industrial applications.

A device belonging to the family of counting
tubes, but working on a different principle is the
beam-switching tube. This is a vacuum tube, the
electron stream being directed from a central cathode
to one of ten anodes, or “targets,” by the combined
influence of a magnetic field and the voltage applied
to a grid or “spade.” The maximum switching speed
of later developments of the beam-switching tube
is in the region of 10Mc/s, and the tube will drive
read-out devices, such as neon tubes and printers
directly.

Most of the higher-speed counters—10Mc/s and
above—employ as their basic counting element the
bi-stable flip-flop or toggle. Circuits using tran-

TIME BASE

sistors are capable of switching at speeds in excess
of 50Mc/s, although in commercial instruments the
present-day limit is about 20Mc/s.

Principle of Operation

The basic requirement of an electronic counter,
when used other than purely as a batch counter,
is that it should have an accurate and stable source of
frequency. When built into the instrument, this
almost invariably takes the form of a temperature-
controlled crystal oscillator, usually working at a
frequency of 100ke/s, 1Mc/s or 5Mc/s. The 5Mc/s
crystal is being widely adopted because of its low
long-term ageing drift. The temperature of the
crystal, and sometimes of the complete oscillator is
held constant by enclosing it in an oven, controlled
by a bimetallic thermostat, or an electronic circuit
using a temperature-sensitive element in a bridge
circuit. The more sophisticated control circuits are
capable of working with differentials of a few milli-
degrees; divergence from nominal frequency is norm-
ally limited to not more than a few parts in 107 per
week, or even an order better. Oven temperature
control employing the latent heat of fusion
has also been described.*

The output of the crystal oscillator is used as a
reference frequency in the gating and timing cir-

*Wireless World, Dec. 1960, p. 613, “ Technical Notebook .
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Circuit configurations for frequency and time measurements.
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Fig. 3. The & | digit error inherent in the system of gating is
due to the lack of phase relationship between the crystai
oscillator and the unknown frequency.

cuits of the counter. Two main configurations of
the internal circuits are required, providing the two
functions of frequency and time measuiement.
Block diagrams are shown in Fig. 2.

The obvious method of frequency measurement is
to allow the input to pass through an clectronic
gate which is open for one second precisely. The
output of the gate is fed to a chain of counting
decades of one of the types described earlier; the
result showing on the display when the gate closes
is the frequency in cycles per second. The accuracy
of the result-is governed by the stability of the
crystal oscillator which indirectly determines the
opening time of the gate, and also by an inherent
error of +one digit, causecd by the lack of a phase
relationship between the frequency being measured
and the output of the crystal oscillator (Fig. 3).

At very low frequencies, say 10c ‘s, the accuracy is
determined by the gating error (ic/s) which is, in
this case, +10%. The method of measurement is
therefore inverted. In order to obtain a larger num-
ber of significant figures on the display, the unknown
frequency itself is made to determine the gate open-
ing time, during which a high frequency derived
from the crystal oscillator is counted. In this way,
the gating error is reduced, the major inaccuracy
being duc to crystal frequency tolerance, which is
controllable. The result displayed is now the time
of one cycle of the unknown frequency in units of
the standard frequency being counted, and the fre-
quency is obtained by a reference to a set of recipro-
cal tables.

Measurement of time is made in exactly the same
way; the input determines the opening time of the
gate, this being defined precisely by the standard
f1. ~uency derived from the crystal oscillator. In
some counters it is possible to vary, by means of a
calibrated front-panel control, the standing bias on
the trigger circuit which controls the gate opening
time. The points on a waveform at which the gate
opens and closes are therefore variable. This is a
useful facility for the measurement of pulse widths
at different amplitudes, the time taken for a slowly-
varying voltage to cross predetermined levels, etc.;
but it must be borne in mind that the accuracy of
measurement has a limit set by the maximum fre-
quency employed as a standard. For instance, if
the standard frequency used is 10Mc/s, the accuracy
cannot be better than +0.lusec. In many counters,
automatic positioning of a decimal-point gives the
result in kc/s, or, if time is being measured, in the
appropriate timing-units.

The measurement of frequencies outside the range
of the basic counter is made possible by recourse to
heterodyne techniques. The method is to beat the
unknown frequency against a multiple of the crystal
frequency, sclected by a front-panel control, and
obtained by harmonic generation or locked-oscillator

WIRELESS WORLD, JUNE 1961

techniques, the difference frequency being measured
on the counter. The presentation is then the selected
multiple added to the counter indication. For in-
stance, if the frequency to be measured is
185.734Mc/s, the harmonic selection control is set
to 180Mc/s. The difference frequency is fed to the
counter and is displayed as 5734kc/s. The problem
of which harmonic to select is usually resolved by
means of a wavemeter. This method is applicable up
to about 200-300Mc/s, above which it is general prac-
tice to employ a transfer-oscillator. This consists
of .an oscillator operating within the range of the
counter, with or without heterodyne facilities, har-
monics of which beat with the unknown frequency.
Provided that the harmonic is known, the result is
obtained by measuring the frequency of the transfer-
oscillator and multiplying by the harmonic number.

It has been mentioned that the crystal oscillator
determines the opening time of the gate. To achieve
this, the crystal oscillator output must be divided
in frequency to give pulses spaced in time by an

+HT.

@

[[m———
QUTPUT

INPUT

Fr1r1T17 1717 T

ANODE

DI CUT-OFF

- CATHODE
(OUTPUT)
o

Fig. 4. A typical phantastron divider.
set by the value of C and R.

The division ratio is

amount equal to the gate time required. In practice,
several frequencies are produced to give a selection
of gate times depending on the frequency being
measurced and the accuracy required.

Circuits employed as dividers are well-established,
among them being blocking oscillators', phantas-
trons!, multivibrators' and the diode-pump integra-
tor with transistron linearization and flyback®. Fig. 4
shows a typical phantastron divider. Characteristics
required are stability with temperature and supply
voltage changes and ease of setting-up. The divider
should not free-run in the absence of input pulses.

All these circuits depend on a time-constant,
which, at frequencies below about 10c/s, becomes
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Fig. 5(a). A counting decade, showing the signal and feedback paths in heavy lines.

valves whose grids have the reset pulse applied.

unmanageably large, and insulation resistance of
circuit components tends to cause trouble. To over-
come this, aperiodic circuits, such as toggle decades
are used, there being no lower limit to their fre-
quency of operation. Many transistor circuits use
decades throughout the dividing chain.

A self-checking facility is incorporated in most
counters which tests for correct working of all divi-
sion, gating and counting circuits. The gating
circuitry is set to function as in the case of fre-
quency-measurement, while the output of the crystal
oscillator and the stages in the division chain are
counted.

The result should be exactly correct, although
accumulated phase-shifts in the division chain, and
the finite opening and closing times of the gate
circuit may result in a +1 digit error.

This check does not give an indication of crystal
accuracy, as a low crystal frequency gives rise to a
longer gate time, and the two effects cancel out.

Decade Operation

Referring to Fig. 5a it is seen that the decade is
composed of four bi-stable toggles, the output of
each triggering the succeeding stage: the last toggle
provides the input to the next decade.

The line marked RESET may be considered, for
the moment, as being returned to earth. Assume
an initial state where all left-hand valves are con-
ducting.

The grid of a toggle in the conducting condition
is returned to a positive voltage with respect to
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(b) Waveforms appearing at the anodes of

cathode, but is held at very nearly cathode voltage
by grid current limiting. When cut off, the grid may
be up to 50V negauve. Obviously, then, a positive-
going pulse applied to a toggle will not affect the
conducting valve, and will need to exceed 50V to
trigger the stage. On the other hand, a small nega-
tive-going pulse will be amplified by the conducting
valve, and will “flip” the toggle into the reverse
condition. All trigger pulses, therefore, are negative-
going.

The first input pulse triggers toggle 1 into rhe
condition where the output anode (left-hand, fAas
performed a positive-going step-function. The step
is differentiated by C R, but this has no effect on
toggle 2 for the reason ecxplained above.

The second pulse compels toggle 1 to revert to
its original state, the negative-going step-function on
its anode being differentiated to form a negative-
going pulse suitable for triggering toggle 2. Toggle
1 continues in this manner; a negative-going output
pulse 1s delivered for two pulses at the input.

At the onset of the fourth pulse, the output of
the second toggle is of the correct polarity to trigger
toggle 3, which is duly reversed. However, at the
opposite anode of toggle 3, a negative-going step-
function is performed which is differentiated by C R
and used to re-trigger the second stage. In the
absence of fecdback this state of affairs would not
be achieved until the sixth input pulse. The count
has therefore been advanced by two.

Operation proceeds normally until the sixth pulse,
when feedback occurs between toggle 4 and toggle 3.
The “natural” count of 2'—sixteen—has been

WIRELESS WORLD, JUNE 1961
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The Racal Type SA505 I10Mc/s Digital Frequency Meter.
Transistor decades are used in both the counting and dividing
chains.

reduced to ten by feedback, and the tenth pulse
restores all toggles to the initial condition.

The system of feedback is typical of operation at
frequencies up to about 100kc/s. At higher fre-
quencies, although the principle remains, accumu-
lated delay in successive stages of the decade
enforces refinements such as gated feedback, where-
by the first toggle triggers the fourth directly, via
a gate. Heavy clamping of anode and grid excur-
sions is required to reduce recovery times and valve
ageing effects. ]

Reset is effected by applying a large-amplitude
positive-going pulse to all the left-hand grids. The
source impedance of the circuit producing the pulse
is low, to avoid grid impedance unbalance between
the toggle halves.

The information stored in the decades is indicated
by the condition of each of the toggles when the
gate closes, and is readable by several different
methods. The most often used are meters, graduated
0-9, vertical decades of neon lamps numbered 0-9,
and several kinds of in-line read-out, consisting of
a horizontal row of numerals, one per decade.

A meter display is probably the simplest to pro-
vide, as it consists of only four resistors and a meter.
Each toggle has connected to one of its anodes a
resistor, the four resistors being taken to a common
output which feeds the meter, as in Fig. 6. The
problem is to assign to the four resistors values
which will give a current output proportional to
the significance of each toggle. In a “decade”
without feedback, these four currents would increase
in powers of two, i.e., the first toggle would signify
1, the second 2, the third 4 and the last one 8. This

is known as pure binary code and is often referred
to as 8421 code. However, with the addition of
feedback necessary to make the four toggles work
as a decade, the significance of each toggle is altered;
the decade shown in Fig. 5a produces a 4221 code.
If each resistor is given a value calculated to pro-
vide the required current, the result will be a ten-
step staircase. The system described is used in
several commercial counters, but suffers from the
disadvantages common to analogue devices present-
ing digital information. The meter movements are
comparatively slow in operation, and in low-speed
decades, where anode travel is not clamped, varying
valve characteristics necessitate setting-up of limits,
by means of variable resistors. Considerable effort
is required to make a long series of readings; the
result is not immediately apparent.

Read-out employing vertical decades of neon
lamps is used widely and is probably the ideal
form of display. Each neon lamp is fed via resistors
from the anodes of three toggles, the connections
being arranged so that one cut off and two con-
ducting valves are connected across the appropriate
neon for each indication. This avoids any tendency
for more than one neon to fire at any one time.
This form of display is instantaneous in operation
and has the advantage that it is, in effect, a posi-
tional-analogue indicator, in addition to being digital
in form. The point is of some importance on many
counters, as the display and reset time can be so
short as to give a virtually continuous reading.
Variations of the input parameter are apparent as
a slow rise or fall of the decade indications, and the
direction of drift of frequency or time is obvious.

One method of in-line read-out is an extension
of the method described above. In front of each
neon lamp of the vertical decade is mounted a
photo-electric cell. As the neon lights, a voltage is
applied to the appropriate electrode of a gas-filled
indicator tube. Each electrode consists of a wire
formed to represent a numeral 0-9; as the decade
neon lights, a glow forms on the indicator tube
electrode.

Another common method of obtaining an in-line
read-out is to decode the four outputs of a counting
decade by means of either semiconductors or relays,
Fig. 7. A conducting path is formed from the com-
mon input of the decoding matrix to one of ten
outputs by the relay-controlling valves or tran-
sistors, which are controlled by the four decade
outputs. Current is fed via this path to one of a
series of ten lamps in a projection display unit.
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COUNTING DECADE

Fig. 6.
toggle.

Circuit giving meter readout.
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NUMBER OF PULSES RECEIVED

The anode resistors are graded to accommodate the differing ** significance ** of each
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OUTPYTS TO PROJECTION LAMPS
OR PRINTING MACHINE
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Fig. 7. A relay decoding matrix to convert a 4221 code to a
decimal output.

Each lamp has a focusing-lens and a number mask,
the number being projected on to a ground-glass
screen.

The meter rcad-out referred to previously is
capable of modification to provide an in-line dis-
play. The movement carries, in place of the needle,
a transparency, consisting of the numerals 0-9 and
moving in an optical system. The appropriate
numeral is thereby projected on to a screen. The
system is especially useful as an indicator for use
with transistor decades, where voltages of a mag-
nitude suitable for the operation of neons do not
exist.

In-line displays are most useful for a measure-
ment in which the reading is either used once only,
or stays sensibly constant during a series of read-
ings. If the input is varying, the display becomes
a mere jumble of numbers and cannot be read if
the cycling time of the counter is short. The
analogue feature of the vertical display is then lost.

Both the vertical display and the in-line read-out
may be read from a distance; the vertical display
by virtue of the fact that the numbers do not have
to be read, as the position gives the result, and the
in-line system because the numbers can be made
large.

The type of equipment so far described is used,
as has been said, for the measurement of frequency
and time. An extension of the principle is that of
voltage measurement. The direct voltage to be
determined must first be converted into either a
frequency or a time-delay. A common method is
to trigger a time-delay circuit, e.g., a phantastron,
by means of the pulse that also opens the gate. As
the phantastron anode “runs down,” a comparator
compares the anode voltage with the amplified input
voltage. When the two are in coincidence, a pulse
is formed which closes the gate. During the gate
opening time, pulses from a crystal oscillator have
been counted by a series of counting decades, and
the displayed result can be arranged to indicate
voltage numerically.

Errors in this method of measurement stem from
non-linearity of the time-delay circuit, drift in the
direct-coupled input amplifier and possibly fre-
quency error in the circuit providing the standard
frequency pulses.
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An alternative method is to control, with the
amplified input, the frequency of a pulse generator,
the output of which is then measured as in the case
of a normal frequency measurement. In this case,
the inaccuracy is due to a non-linear relationship
between voltage and frequency in the pulse generator
and drift in the d.c. amplifier.

To obtain a more linear voltage-frequency conver-
sion, especially at the extreme lower end of the range,
a common method is to employ a b.f.o. system, in
which one oscillator is made voltage-variable. 1In
this way, the transfer characteristic may be made
linear down to zero frequency.

It frequently becomes dcsirable to prescrve the
results of a series of measurements in the form of
a numerical printed record. To achieve this, some
form of decoding is necessary between the binary-
form of the decade four-wire outputs and the
required decimal presentation. This may be
achicved either electrically or electromechanically.
The most common method is to employ a relay
matrix, shown in Fig. 7, controlled by valves which
have on their grids the outputs from each, toggle
of a decade. The relay contacts are arranged to
provide, for each decade indication, a path from the
input of the matrix to one of ten outputs, which
feed a printing machine.

An analogue output which may be used to drive
a pen recorder is easily obtained from a resistive
network on the four outputs as in the meter display
circuit. If several decades are in use, the analogue
outputs from each decade may be combined 1n a
further network to provide, for instance, units, tens
and hundreds.

It can be seen that digital techniques afford, in
general, a convenient and rapid method of frequency
and time measurement with a high potential
accuracy. With the advent of v.h.f. transistors and
tunnel diodes, it is inevitable that counting-speeds
will rise and that the simplicity of operation and
compactness of the counter will bring measurement
at an accuracy of 1 part in 10’ down to the level of
the production line.
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This closed-circuit television camera, made by Marconi's W.T.
Co. Ltd., is only 2%in diameter by [5in long. It can thus be
employed conveniently for the internal inspection of pipes and
bore holes. The control unit is also shown.
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Leakage in
Printed Circuits

PROS AND CONS OF WAX COATING

AS A CURE By P. RUSHEN*

THIS article is based on some original work done
on printed wiring and its use in conditions of high
humidity and temperature. Cost of materials and
ease of production were two of the factors con-
sidered throughout, whilst the successful use of
printed wiring in exported radio receivers was the
main object.

Effects of Leakage

Consider some aspects of a conventional valve cir-
cuit using printed wiring—in general, every valve-
base tag will be in intimate contact with the base
material and in some cases anode and grid tags are
adjacent to each other. An a.g.c. line may have as

3 holes O-193 in.dia. on
equilateral  triangle
V4in.between centres.

t

Y4inmin.

2 fA.brass PN
screwanut 1082 n

% in.min.

o [ 3 o
Brass washers [* %N L [~ 7.in. "
351n. dia, min. Véin——={ min.

This drawing, extracted from B.S. 1137:1949,% shows
the recommended arrangement of specimen and electrodes
for test of insulation resistance. The specimen is im-
mersed in water for 24 hours at 20°C (Type | material)
or subjected to relative humidity 75% at 20°C for 48
hours (Type Il material) before electrical test is applied.

many as four or five contacting points. The h.t. line,
the filament supply and, possibly, near-mains volt-
ages all make close contact with the base material at
various points on a typical panel.

The effect of any leakage resistance will of course
depend on the type of equipment concerned: an
unrequired component at a significant point in a

* Bush Radio Ltd.

+ Full title: Synihetic-resin Bonded-paper Sheets for use ar Power
Frequencies. pies of British Standards may be obtained from
British Standards House, 2 Park Street, London, W.1,
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Test piece, showing arrangements used by author for

determining surface leakage on material (left) and
(right) insulation resistance of *‘ body " of board. In
latter case pins are driven through board: consequently
surface contact is negligible.

radio or television receiver can cause malfunction
and, possibly, complete failure. A 100-MQ leakage
resistance from a 6.3-V filament line to the control
grid of an amplifier could result in an audio power
output of 100mW or more. No less depressing may
be the prospect of a similar value of resistance from
the h.t. line to an a.g.c. point.

Base Materials

If one were able to consider the use of only the more
expensive base materials, the foil-to-foil leakage re-
sistance on the surface would be the main factor.
For practical purposes, however, one is obliged to
look to the less expensive and more common syn-
thetic-resin-bonded paper (s.r.b.p.) materials and
those considered here are in general use and conform
to British Standard Specifications 1137 Type 1, 2572
Type P1 and Type P3. When used as a base material
for printed wiring, the insulation resistance of these
materials becomes as important as the surface leak-
age resistance.
With these base materials one could therefore
anticipate:—
1. Lecakage through the base material.
2. Foil-to-foil leakage through any surface
material whether intentionally added or other-
wise acquired.

Base-material Leakage

Insulation resistance can be related fairly well to the
quality of the material and thus, inevitably, to the
cost, for which 25% of the total cost of a board,
printed, etched, punched and finished appears to
be acceptable. Although the quality of the material
undoubtedly has some effect on the punching opera-
tion, it seems unlikely that the cost of the complete
process would be very much affected. For example,
an increase in the cost of base material of, say, 20%
would probably result in an increase of 59 in the
cost of the finished article.

The British Standard Specification for the three
materials considered above calls for a 24-hour period
of water immersion prior to measurements of insula-
tion resistance. We might be inclined to regard
water immersion as rather a hard test and the re-
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sults as a little unrealistic;
but  after  subjecting
samples of each material
to exposure at 35°C and
95% relative humidity,
leakages far worse than
those specified for insula-
tion resistance can be ob-
tained over similar dis-
tances in the material.
Deterioration in insula-
tion resistance is gradual
and continuous with
hours of exposure; re-
covery is also a slow pro-
cess. The insulation
resistance of the base
material is mainly de-
pendent on the average
conditions of humidity.
Tests on the three
materials considered led to the conclusion that only
the best quality (B.S.S. 1137/1) would be free of
serious leakage resistance after only 48 hours of
tropical exposure.

Surface Leakage

Evidence suggests that the surface leakage is not
affected seriously by the quality of the base material
but is dependent far more on the nature and quality
of surface accretions. These may be of any substance
which covers the board surface and may include
chemicals left by the etching process or subsequently
acquired, any fluxes, waxes or preservatives which
are added to or allowed to remain on the surface of
the board. The volume of surface material will in
all cascs be small compared to the volume of base
material and this gives the surface leakage a rather
different character. The insulation resistance of the
base material is “solid” and semi-permanent, the
surface leakage is variable by comparison. The varia-
bility of the surface leakage is usually due to the
absorption and evaporation of moisture from the
surface material. If the volume of surface material
is small, it can be expected to dry out very rapidly
with any increase in temperature or any improve-
ment in local conditions of humidity. Power dissipa-
tion in the surface material due to leakage current,
although very small, assists the evaporation of mois-
ture. In mains-operated or heated equipments, leak-
age resistance in the surface material may well
disappear before its effects become apparent. Un-
fortunately in practice we cannot separate the two
forms of leakage resistance, neither can we, being
aware of the effects of time and environment, be
very sure of the quality or quantity of the surface
material.

Improvement of Existing Materials

We are obliged to consider whether we can improve
the conventional materials. The possibility of
adding slots in the board was first considered; but
this exposes more of the inner material and thus
leads to a greater absorption of moisture and
worsened leakage.

The most successful results were obtained with
a wax treatment of the material. Samples of base
materials were immersed in a wax bath at a tem-
perature of 130-150°C for 3 to 5 minutes and a
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Foil side of assembled wax-treated board.

considerable improvement in insulation resistance
was obtained. Sample boards, etched and pierced
but without components or fixtures, were treated in
a similar fashion and the results were equally suc-
cessful. Even the lowest grade of material gave
surprisingly good results when treated and main-
tained its improved qualities after 200 hours of ex-
posure.

The semi-absorbent nature of the inner material,
assisted by some de-lamination which occurs as a
result of the punching operation, permits absorption
of wax at every hole or edge on the board. The
thickness of wax deposited on the board is about
.001”. Unfortunately one cannot achieve the same
degree of success with wax treatment applied after
assembly, because the holes which would provide
access to the inner material will be sealed with solder.
Some success may be achieved by having open and
unoccupied holes or slots at known vulnerable points
but an immersion time of at least three minutes may
well be impractical with a complete assembly. A
“flash” dip of assembled board has very limited
value by itself.

Pre-assembly Waxing

The pre-assembly waxing process, though adequ-
ately fulfilling requirements for insulation, has a
number of disadvantages. Whether these are accept-
able will depend on individual considerations of
quantity, production facilities and various other
factors, not the least important of which will be the
standard of quality acceptable for the product. Many
manufacturers are using hand soldering processes on
printed wiring in quantity production and reduced
reject rates and greater reliability are achieved in
most cases. The wax treatment of panels to be hand
soldered has little effect on the soldering process but
the “people who do the work” are sensitive to
changes of any sort and some difference will be
apparent to them.

The wax treatment may render difficult the
utilization of automatic soldering processes. Indivi-
dual evaluation would probably be necessary for a
specific assembly and process.

Although it is normal to complete the board pro-
duction process with an application of fluxing varnish
of some sort, the waxing process makes this im-
practical and unnecessary. It becomes essential,
therefore, that the waxing process immediately
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follows the post-etching cleaning and drying. It
replaces the lacquering process both in time taken
and sequence of operations.

It is possible that long periods of storage of un-
assembled boards may make a subsequent soldering
operation a little difficult but it is to be emphasized
here that the protection afforded by a surface pre-
servative is also somewhat limited. Some unlac-
quered waxed boards were exposed to extreme
conditions of humidity and others left outdoors, in
both cases for some days, without any apparent
deterioration in solderability.

Mounting of Panels

It is possible that some edges of the board may have
excess wax deposits due to the drain-off after re-
moval from the bath. If by misfortune these occur

at mounting points, it may be necessary to remove
the excess to establish a firm fixing. It is possible
of course that arrangements can be made for the
board to be drained in such a way that any surplus
wax does not build up on the mounting positions.

Conclusion

The pre-assembly waxing should enable use to be
made of the lower grades of base material. It may
introduce some minor difficulties and inconveniences
into a production system but these would appear
to be a small price to pay for the degree of success
likely to be achieved. The usual care and attention
paid to the cleaning and preparation of the surface
and the common-sense arranging of foils and holes
to isolate vulnerable points in the circuit from high
potentials are, of course, still necessary.

TELEVISION AND FILM TECHNIQUES

HIGHLIGHTS AND POINTERS FROM A RECENT CONVENTION

113

PENNY plain and tuppence coloured ” was definitely
the tenor of the convention on television and film tech-
niques held at the Institution of Electrical Engineers on
20th and 21st April, sponsored by the British Kinemato-
graph and Television Socictics. Of the eight papers,
five were primarily concerned with colour: one other
paper contained more than a passing mention, and
delegates insisted on raising the subject in the discussion
following the two others.

Naturally, great general interest centres on the choice
of standards for colour television, and those who
favoured an adaptation of the N.T.S.C. system (which, it
will be remembered, uses phase and amplitude modula-
tion of a subcarrier to transmit colour information and
a.m. of the main carrier for luminance or “brightness”)
might well have had doubts raised in their minds by the
paper and demonstration by Polonsky, Sauvenet and
Cassagne. The system was the Henri de France* (or as it
is now much less euphoniously known—SECAM) in its
latest form. The original system used a.m. of the sub-
carrier to transmit colour-difference signals, the two signals
required being transmitted sequentially on alternate lines
of the picture. Changing of the subcarrier modulation
to fm. has resulted, in the main, in a reduction of
sensitivity to the effects of noise. Visibility of the f.m.
subcarrier has been reduced to the point where, at the
moment, it is only 4 to 5dB worse than in the N.T.S.C.
system. That the performance of SECAM in the
presence of transmission distortions such as phase errors
or differential gain effects is vastly superior to N.T.S.C.
was demonstrated by the switching-in of such distortions
and noise. In the case of a delayed secondary signal
(ghost) the amplitude and delay was such that the line
synchronizing of one receiver was upset, but no effect on
the colour could be seen. It was claimed that the
stability of the system was good enough to eliminate
the need for either hue or saturation controls; although
it was stated by Rodgers (Bush) in discussion that
experimental 405-line N.T.S.C. receivers have been
made without such extra “colour” controls. A feature
of the discussion was the listing, by Maurice (B.B.C.),
of points for and against SECAM In comparison with
N.T.S.C.: the results were close, being slightly in favour
of one system or the other depending on the viewpoint

* Wireless World, p. 287, June 1960
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taken for assessment. It is perhaps appropriate at this
point to note the gist of Polonsky’s reply to another
questioner: over the years thousands have worked on
N.T.S.C., SECAM has occupied ten or fifteen people
only for a shorter time.

Pictures for the demonstrations were generated by a
flying spot scanner at the Hirst Research Centre of
G.E.C. and transmitted over radio link and cable.

Colour on Record

The recording on magnetic tape of N.T.S.C. signals
was the subject dealt with by Roizen (Ampex
International) who reviewed the methods employed and
described a new technique, which (as he pointed out)
like all good solutions to problems, is extremely simple.
The major difficulty is that an inaccuracy In phase
greater than 5° is unacceptable, and timing has to be
held accurate to 0.002usec. The scheme that was put
into operation some time ago is known as “ burst lock.”
On the American standard, about eighteen lines are
recorded in one sweep of one recording head: within
one line the errors caused by non-uniform head motion
could not, due to the inertia of the head system, exceed
the permissible limits. Thus by taking the subcarrier
reference burst or pulse which occurs during the back
porch of each line-sync pulse and “remembering” its
phase with a ringing oscillator correct relative informa-
tion of colour can be achieved for that line. Then this
can be translated back to the stable subcarricr reference
required for transmission. This must, as is apparent
even from the over-simplification above, lead to much
“ electronic ” complication. The rew method, though,
is very much simpler and was developed from a device
called” Amtec (AMpex Time Element Compensator).
Amtec was designed to remove the “cogging” effect
sometimes apparent on recorded vertical edges when a
display employing a flywheel line timebase is used. The
device uses a lumped-constant delay line whose
capacitors are back-biased junction diodes}. Alteration
of the bias, and thus the capacitance, provides a contin-
uously variable delay to which the vision signal is sub-
jected. The sync pulses from the tape replay are com-
pared with a source of local, stable sync: when a timing

t Wireless World, p. 361, July 1960.
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error develops, the error voltage is made to change the
delay time to compress or stretch out the picture line
to its right length, so correcting the “cogging.” For
colour, the process is carried a step further by comparing,
after time correction, the phases of the replayed and
local colour burst to develop a “fine ” correcting signal.

Another method of registering video signals, in this
case by the usc of a thermoplastic recording techniquef
was described by Glenn of the General Electric Research
Laboratories (U.S.A)). This technique employs a base
material of relatively high melting point coated with a
thermoplastic film which is softened by r.f. heating.
A “picture” is written in the form of surface charges
on to the material by an electron beam: the film is then
softened and the electrostatic forces caused by the charges
form “ripples ” which can be fixed by cooling the film
below its melting point. Visual reproduction can be
achieved with an interference-type optical system giving
a picture which can either be displayed on a screen
directly or converted to a television signal for transmis-
sion. The demonstration used optical projection: a
grating is imaged by a lens on to another grating so that
the passagz of light is blocked. The ripples of the
recording diffract the light allowing it to pass through
the grating to be focused on the screen.

Colour recordings can be made too: for this the image
itself is registered as very fine diffraction gratings. A
photograph of a reproduced thermoplastic recording of
one of the “standard ” test slides was shown.

Colour Techniques

One source of input to a colour television system is
likely to be colour film. Grimshaw (British Kodak)
read a paper by Veal and Ritchey of Eastman Kodak, in
which they described the measures they had found to be
advisable in the production of colour films for television.
Measurements of the overall transfer characteristic from
a flying spot or three-vidicon teleciné equipment to a
display using the shadow-mask tube were made. One
test, for contrast range, was accomplished by taking an
“average” scenc and punching holes in the transparency.
The holes were then covered by known densities to
discover, against the background of an average picture,
the highlight and “ black” shadow levels usable. Other
tests discovered the definition realizable, colour render-
ing and noise level corresponding to grain in the film.
Broadly the conclusions drawn were that contrast ratio
should not exceed 40:1—corresponding to a key light/
general light ratio of about 2:1—and that the sharpness
and grain acceptable for the U.S. system could be
achieved by 16mm film. Colour rendering capabilities of
film and TV are slightly different and, in fact, television
covers a greater overall area on the colour triangle.

It appeared from the discussion on this paper that
the European television engineer would far rather
achieve the down-grading of film’s full contrast range by
electronic means: then as the system was improved the
full potential of the film could be employed. The reduc-
tion in contrast range necessary would be achieved by a
luminance feedback ““ compression ” system : if this were
employed with an improved TV system to * restore” a
tilm specially produced for television, it would have to
be a type of positive feedback and thus would be difficult
to control. )

Davies (Kodak) described a compact new machine
for the fast processing of black-and-white film for tele-
vision: the technique makes use of viscous solutions
applied to the film.

Stanley and Treays (B.B.C.) gave a thorough account
of the experimental programmes broadcast by the B.B.C.
since 1954. The purposc of these tests was to assess the
405-line version of the N.T.S.C. system and also to
discover its artistic possibilities. Many of the techniques
for studio productions turned out, in fact, to be similar
to the techniques for using colour film, although, judging
from the account, some of the “subjective” effects of

1 Wireless World, p. 196, April 1960.
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colour (the influence of the appearance of one colour by
another) may well prove rather more serious under
television conditions. This paper was followed by
Stanley and Watson (B.B.C.) reviewing some of the equip-
ment problems and techniques, illustrated by N.T.S.C.
colour signals from Lime Grove thrown on a 12X 9ft
screen by a new Marconi projector.

One objectionable form of distortion is that which
results from gain inequalities at different signal levels—
in a black-and-white system this distorts the relative
contrast between tones but normally is not obvious. The
effect on a colour picture of a change of gamma from
0.6 to 0.4 (demonstrated by Stanley and Watson) was
to alter a peaches-and-cream complexion to florid, almost
fevered appearance! Shading signals, which have to be
applied to enable a camera to reproduce an even field
of illumination, can result in spurious colours in patches
of low luminance. Great care has to be taken here and
one solution might be to “common ” the red, green and
blue signals at Jow levels. Phase distortion, too, is most
important—a shift of 5° in subcarrier phase can pro-
duce objectionable colour changes; also the behaviour of
a receiver’s detector when presented with components in
quadrature can, with positive vision modulation, reduce
the saturation of colours. However, the fact that it is
possible to make a system which produces good results
was demonstrated by the switching into the link carrying
the demonstration picture of two low-power transmitters
and two receivers, all in series. The major effects (and
the large picture was being viewed from only thirty
feet away) were a slight reduction in saturation and a
rise in noise level.

Large-screen Projectors

The slides used in the demonstration were fol-
lowed by two films which, due to their content, must
have placed severe demands on the system and the pro-
jector which, incidentally, used three English Electric
cr.t.s with Schmidt optical systems. Beam current was
ImA maximum for each tube (at SOkV eh.t) and a
screen brightness of about 5 foot lamberts was realized.
The definition achieved was a great advance on earlier
systems too—the potentialities of the 405-line system
were fully realized.

Another large-screen demonstration, again on 405
lines, featured the Eidophor projector. Baumann, of the
Instut fir Technische Physik der ETH, Switzerland,
described how a beam of electrons, modulated by the
video signal, builds up a picture upon a rastar scanned
out on a uniform oil film on a mirror, so causing the
oil film to be distorted, by electrostatic effects, in pro-
portion to the modulation.  An interference-type optical
system, using a Xenon lamp, projects the picture,
although in this case the light is reflected from the
mirror through “rippled” film. The oil is chosen to
have a charge-decay time similar to one field of the pic-
ture, and, as it is damaged by the bombardment of the
beam it is constantly changed by rotation of the mirror
and an oil-circulation system. A recent improvement is
the use of focus-modulation of the electron beam by an
electrostatic lens: when black is required, the beam js
out of focus and has little effect on the oil. However, for
high brightness the beam is focused sharply and so
exerts a greater effect on the oil film.

Once again, the resolution made full use of the 405-
line system and it must be recorded that, after demons-
trations of both the Eidophor and Marconi projectors,
questioners asked whether the standard used was 625
lines. Field interlace was excellent in both cases.

Finally, to conclude this short report, may we ask why
the cobbler should always be the worst shod of men?
Lecturers were put at a disadvantage by several failures
of slide-projection arrangements (it is greatly to their
credit that they were not too put out) and the sound re-
inforcement system behaved, throughout the two days, in
a manner that would have disgraced a village féte, let
alone the L.E.E.
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U.K. TELEVISION LINKS

POST OFFICE DISTRIBUTION NETWORK

ALTHOUGH the B.B.C. and
I.T.A. are individually responsible
for providing and operating their
television stations, the links be-
tween studios and transmitters
and between stations in each net-
work are provided by the Post
Office which is, of course, also
responsible for the links between
the B.B.C’s sound broadcasting
stations.

The development of the Post
Office television network com-
menced in 1937, the year after the
start of the television service, when
a cable of the balanced pair type
was laid between various points
of interest in London. This ran
between Westminster  Abbey,
Buckingham Palace, Hyde Park,
Broadcasting House and the trans-
mitter at Alexandra Palace and
was used to televise the Corona-
tion in that year.

The first inter-city television
link was provided in 1949 be:ween
London and Birmingham. This
has now grown to a national net-
work covering the whole of Britain
and Northern Ireland, with a con-
nection to Lille in France forming
the British Post Office component
of the Eurovision chain. It in-
cludes 2,500 miles of cable and
2,200 mlles of radio circuits used
for the distribution of the vision
signals. Corresponding networks
have been set up for the associated
sound and control lines, which are
an essential part of the circuits
provided for the broadcasting
authorities, and these, for the
B.B.C. and I.T.A. services com-
bined, account for 10,000 circuit
miles. The sound and control
circuits are prov1ded over cable
links, even when the vision circuits
with which they are associated are
carried by a radio system.

The main Post Office inter-
city circuits are routed between

* Post Office, London Telecommunications
Region.
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Network Switching Centres (N.S.Cs), of which
there are about 12 covering the country. Of
these, London, Birmingham, Manchester and Car-
lisle are the largest. Between the N.S.C.s are
provided a number of vision and sound channels in
each direction; these can be interconnected to pro-
vide tandem connections between selected points.
The vision channels must have a 3-Mc/s band-
width to carry a 405-line signal with minimum
distortion and the sound channels 10 kc/s. The
inter-city channels are rented by either the B.B.C.
or the I.T.A. Radiating from each centre are a
number of circuits to and from the local studios and
broadcast transmitting stations, each link being
rented by the appropriate authority. In addition,
the B.B.C. and the programme contractors, who
provide the I.T.A. programme material, usually have
a Programme Switching Centre (P.S.C.) in the main
towns. The function of these centres is broadly
similar to that of the N.S.C, but deals with a small
group of studio connections, and a circuit to the
local broadcast transmitter via the N.S.C.

Circuit Routing

The day to day work performed by the Post Office,
in setting up and controlling the circuits, varies
according to the authority concerned. The B.B.C.
television service is essentially a national one, with
only a small number of locally produced and trans-
mitted programme items. Therefore, the circuits
rented by the B.B.C. are connected from the N.S.C.
through to the Corporation’s premises; the B.B.C.
then retains control of them, unless a fault develops,
until the completion of the day’s programme. Any
inter-connection of circuits is performed by the
B.B.C’s own engineers, as required.

The I.T.A. service is based on regional units, each
region being served by a programme contractor, the
I.T.A. being responsible only for renting the inter-
city and broadcast transmitter circuits. The
individual programme contractors rent from the Post
Office the circuits to link their studios and P.S.Cs.
The L.T.A. programme in any one region is provided
by the local programme contractor who is free to
sell or buy programme material from any other
contractor in the country. To inter-connect the
various regions, the L. T.A.-rented circuits are used,
and it is the responsibility of the Post Office to link
these circuits as required. This is done on a time
basis, so that the appropriate programme material is
available at the right time and place.

The Post Office also provides circuits for organ-
izations who perform specialized work for the various
companies, one such unit provides a video-tape
recording service.

The Post Office may bz ‘asked to establish a circuit
between a studio and a recording unit so that a par-
ticular programme may be recorded for use later or
for sending abroad for use by other television
services. Other companies provide studio facilities
which can be hired for use by advertising agents or
for closed-circuit television demonstrations, here
again the Post Office provides the links.

Another type of circuit requirement is the pro-
vision of channels to viewing rooms. These circuits
are provided on normal telephone plant using
ordinary subscriber’s pairs, outside broadcast ampli-
fiers being used to provide the necessary equalization
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and gain for a bandwidth of 2.5 Mc/s. These rooms
are usually owned o: rented by programme con-
tractors whose operational region is not London.
They are used to show either broadcast or closed-
circuit programmes from their own studios and the
Post Office has to provide a circuit from, say, Man-
chester, to the appropriate viewing room in London.

The main distribution, as explained earlier, is by
means of cable and radio system. In general coaxial
cables are used for the land line portion of the vision
circuits, but there are a few balanced pair cables
still in use. The vision signals can readily be carried
over coaxial cables at video frequency up to
a distance of 15 miles and development work indi-
cates that this will soon be extended.

The main connections between the studios, broad-
cast transmitter and the programme switching
centres in one area radiate from the network
switching centre using unbalanced transmission on
coaxial cables. The size of the cable may be 0.163in,
0.375in or 0.975in in diameter, depending on the in-
stallation, the equalization and gain in the amplifiers
being adjusted according to the type used. Onc of
the chief disadvantages of this type of transmission
was the induced 50 c/s signal from mains cables, but
this difficulty has been overcome by the use of large
coaxial chokes at each amplifier point which effect-
ively suppress the longitudinal current in the cable
sheath. The signals carried on the coaxial cables are
amplified at intervals, usually in telephone exchange
buildings, if one is conveniently placed, or in repeater
stations erected for this purpose.

For longer distance transmission, because of in-
terference to signals below 10 kc/s on coaxial
cables, the vision signals are shifted to a higher
frequency band using a vestigal sideband trans-
mission system. By a modulation process the video
signal is transformed to another range, the limits of
which vary with the system employed. Various line
frequency standards are employed, the most common
being 0.5-4.0 Mc/s with a 1,056 Mc/s carrier fre-
quency, whilst the first system between London and
Birmingham has a 3-7 Mc/s band and a 6.12 Mc/s
carrier frequency. At the receiving end of a long-
distance system a demodulation process restores the
video signal.  All main line transmission systems
have duplicated equipment to guard against failure.

The radio systems vary because of rapid develop-
ments in this field, but the main equipments are built
to operate in the 2000 and 4000 Mc/s bands, with an
intermediate frequency of 70 Mc/s. These systems
are frequency modulated using equipment designed
in the Post Office Research Station. The original
London-Birmingham radio system which was
recently replaced by more modern equipment, used
carrier frequencies in the 900 Mc/s band and an
intermediate frequency of 34 Mc/s.

In the case of the radio equipment some of the
carlier systems have complete standby transmitters
and receivers, the later systems, however, usually
have a complete reserve available from end to end
known as a protection channel. This is a separate
link working at a different carrier frequency and
can be taken into service, either automatically or by
manual operation, in the event of a failure.

The London Television Network Switching
Centre is situated in part of the Museum Exchange
building and comprises a repeater station where the
cable systems terminate, a radio station on the roof,

WIRELESS WORLD, JUNE 1961




ELSTREE

W00D GREEN

ALEXANDORA
PALACE

HIGHGATE
WEMBLEY Go
CUMBERLAND
PLACE HIGHBURY
B 1
A
BROADCASTING WILD STREET
FONDON CAPTI':.?.EM o O\
ATRRORT NETWORK LT N
G SWITCHING ( )TELEVISION HOUSE
wcHIITT‘(E CENTRE
LIME GROVE TELEVISION HOUSE,

GRANVILLE )

EMPIRE FULHAM

SHEPHERDS BUSH

RIVERSIOE,
HAMMERSMITH PRINCES

GATE

YIKING,

TON
KENSINGTO HANOVER
SQUARE

CHELSEA
PALACE

TEDDINGTON

KINGSWAY

ROXBURGHE
HOUSE

BRITALIAN
HOUSE
OXFORD
PALLADIUM STREET \\j:> <::j
CRYSTAL
> < PALACE
Z CROYDON

Permanent cable links from the London Network Switching Centre to the television transmitters, studios and centres of

entertainment in the London area.

a sound amplifier room, and a control room. The
repeater station, besides housing the amplifier and
translation equipment, has extensive supervisory
apparatus to assist the maintenance engineers in their
work. The main cable systems are provided with
amplifiers at distances of either three, six or 12 miles,
mainly in unattended stations. Any abnormal con-
dition in these stations is signalled over a supervisory
circuit to the Centre and remedial action is started.
Where there are reserve amplifiers in distant stations
they are automatically switched into circuit to cure
a fault, or they can be operated remotely from the
Centre over other supervisory pairs. Power faults
in remote stations are also signalled and standby
diesel-powered generators automatically start and
supply power if the local mains supply fails. Exten-
sive supervisory equipment is also provided on all
the radio systems so that faults can be quickly
detected and corrected. On some systems the
switching of the protection channel is controlled by
detecting the 10.125 kc/s synchronising pulses at
both input and output of the system and using these
signals to control the switching circuit.

London Focal Point

The Control Room in the London centre is the
terminal point of the incoming and outgoing vision
links, which now number over 100. In addition there
arc over 250 sound and 300 control lines. This room
is the focal point of the work in the station and the
point from which the cable and radio links are
operated. Upon the engineers here and their col-
leagues in other stations, depend the television ser-
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vices for the country. Two test consoles in the room
are equipped with the apparatus to carry out the
routine testing of the circuits.

The engineers have a group of 15 picture monitors
in front of them which allow them to keep a constant
watch on the signals passing through the station. In
addition they have monitors and c.r.o.s built into
the consoles so that detailed examination of a signal
can be undertaken. From the video distribution rack
behind them, the engineers can instantly connect any
circuit to their test equipment.

On a number of vision circuits, remotely operated
vision test signal generators are provided, so that a
maintenance engineer is not required to visit distant
stations for routine work. One such circuit provided
with this type of equipment is the circuit from
London Airport which is rented by the B.B.C. When
this is required for service, at any hour of the day
or night, operation of the appropriate switches will
connect a waveform generator in Queens Building
to the outgoing circuit. On completion of the lining-
up procedure, the circuit will be connected direct to
the camera by restoration of the switches. Between
London Airport and the London N.S.C. there are
four intermediate amplifier points, each with reserve
equipment. These reserve amplifiers can also be
switched into circuit from the control room. Tests
are applied to all sound and vision circuits at regular
intervals, vision circuits being tested daily.

In a side room off the control area is the Automatic
Network Distribution Equipment (A.N.D.E.). This
is provided to switch the L.T.A.-rented inter-city
links to the various programme contractors who wish
to send programmes to, or receive programmes from,
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the I.T.A. network. Incidentally, “networking ” has
resulted in the growth of switching operations from
136 in May, 1956, to 4,540 in April, 1961. The equip-
ment is divided into sound and vision components
and can cater for changes of routing from any of 15
sources to any one or all of 15 destinations, in any
order. Three changes of routing can be set up at the
beginning of each day and at any time subsequently
two changes are always available in advance. The
times at which changes can be made can be set to take
place at intervals of ten seconds if necessary. The
electronic clock mechanism, which is driven from the
50 ¢/s mains supply, is automatically synchronized
by TIM every ten seconds. To ensure complete reli-
ability, two clocks are provided and the indications
of these are continuously compared electronically,
any deviation being detected and the faulty clock
switched out of service until the fault is corrected,
during which time manual switching operations are
carried out. Instructions for the operation
of the equipment are received from the I.T.A. on a
daily schedule; this is amended as required during
the day. A news item of major importance can mean
the complete rearrangement of an evening’s switch-
ing schedule; fortunately this is a rare occurrence.
Switching operations have to be carried out in a
period of three seconds and are usually completed ten
seconds before a minute and frequently are required
to provide networking conditions for the start of a
new programme concurrent with the end of the
previous item.

The Automatic Network Distribution Equipment
incorporates two vision picture monitors, one of
which can be switched by the controlling engineer
to any of the signal sources and the other to the
destination signals. In addition, a high-quality music
amplifier and loudspeaker allows the various sound
signals to be monitored. The engineer is able to
check both sound and vision before and after a switch
operation to ensure that it has been successfully
completed.

On coaxial cable systems, to reduce the risk of
breakdowns to equipment in remote repeater stations
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Combined vision and sound control position at the London Network Switching Centre which is
housed in the Museum Telephone Exchange off Tottenham Court Road.
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due to mains supply failures, it is only at what are
known as power-feeding repeater stations that power
is taken from the local supply. These repeaters are
usually in towns and from these power is fed at high
voltage over the coaxial cable itself to the other
repeater stations. At the dependent stations the
supply is transformed to a voltage suitable for the
local amplifying equipment. At the power-feeding
stations, diesel-powered generators are installed
and these are automatically switched into service
in a period of ten seconds in the event of a mains
failure.

Coaxial cables are liable to damage due to road
works and by working parties of other public utilities.
To give early warning of damage which might inter-
rupt a service, all cables are continually monitored
to check their insulation. In addition, on the latest
installations, the cables are kept under pressure from
a gas reservoir and any damage causes an alarm indica-
tion to be given. Also, the escape of the gas limits
the amount of damage which can be caused by water,
if present. Everything is done to reduce the risk of
accidental damage but emergency repair teams are
available in all parts of the country to go to the site
of any damage. In London the external repair team
can keep in touch with the Centre by means of mobile
radio equipment in their vans. The fixed station on
this system is at Harrow Weald, which is the first
intermediate amplifier point on the London-Birming-
ham radio link system; this is controlled over a land
line from the London Network Switching Centre.

Besides the permanent television distribution net-
work, the Post Office also provides a large number
of vision and sound circuits on a temporary basis for
use from outside broadcast sites. Some of these sites
are in regular use and permanent cable facilities are
provided, the amplifying equipment being provided
only for the duration of the broadcast, however.
Other broadcasts need the use of temporary circuits
established on ordinary underground telephone wires.
Such circuits can be provided using up to three miles
of cable, with variable equalization amplifiers at mile
intervals. Some O.B.s use a combination of various
types of transmision
equipment, perhaps start-
ing from a site using a
normal telephone pair to
the nearest hilltop, where
the signal is injected into
a portable microwave
radio link, which carries
the signal to a receiver
positioned near a repeater
station on a permanent
coaxial cable system,
where the signal, in turn,
is fed into the main dis-
tribution network.

In addition to provid-
ing vision circuits for the
present  standards, a
number have been instal-
led to carry 625-line
signals. Some of these
circuits are used for re-
cording purposes, the
tapes being intended for
use abroad, others are for
closed-circuit work.
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MANUFACTURERS  PRODUCTS

NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

High-impedance Voltmeter

THE Electrosensor voltmeter developed by the American
firm of Halex is, in essence, a highly sensitive, unity
gain amplifier. The clectrometer-valve input stage is
followed by three unity gain cathode-followers, the
earth of cach forming the screen for the succeeding
stage. Each screen is connected to one of three guard
rings on the coaxial input socket, and as each has im-
pressed on it a voltage very nearly equal to that at the
input, the impedance is very considerably increased.
This same technique also serves to decrease the input
capacitance, and the overall effect is a very high-
impedance, short time-constant input.

The output of the amplifier is at low-impedance—
less than 0.2Q—and is used to drive a meter, switchable
to read from 1V to 250V d.c. full-scale, or 500V p.p.
for very low frequency a.c. The input impedance is
10'"Q, and the input capacitance less than 0.01 pf.
Drift after warm-up is 2mV per hour.

Accessories arc available to enable the instrument to
function as an ohmmeter, a static charge indicator, a
current regulator, etc.

The instrument is marketaed in the United Kingdom
by Scientific Furnishings, Ltd., West Hampnett Road,
Chichester, Sussex.

Motor-driven TV Tuner

RECENTLY introduced by the Plessey Company,
this television tuner is driven by a mains-powered induc-
tion motor to avoid the interference problems that would
be raised by a commutator type. An automatic clutch
disconnects the drive when the motor is switched off,

Plessey motor-driven
turret tuner,

allowing the indexing mechanism in the tuner to exert
full control. Remote push buttons or a rotary switch
can be used for channel sclection and the tuner has the
valuable advantage that, as it does not require fine
tuning, it can be placed anywhere in the receiver.

The tuner uses frame-grid valves and Band II v.h.f,
as well as TV, channels can be incorporated. A com-
plete rotation takes only seven seconds.

The Plessey Co., Ltd., Ilford, Essex.

Closed-circuit Television Camera

THE “Nashton” Mark I industrial closed-circuit
television camera provides a signal which can be fed
directly into a standard 405- or 625-line domestic re-
ceiver (preferably without flywheel sync) covering Band
I. Costing £275, this camera is only 131 X71X7lin
and is completely self-contained. A Vidicon-type tube
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Nashton Mk | closed-
circuit television camera.

is used and the standard lens fitted to the four-position
turret has an aperture of f/1.9, the lin focal length
giving a horizontal field of view of 28° (at 10ft this
corresponds to an area 5ft by 3ft 9in). As is common
practice, the time bases used are not locked together—
the resulting pictures are thus not interlaced. Resolution
is about 300 lines overall.

Nash and Thompson, Ltd.,, Hook Rise, Tolworth,
Surrey.

Safe Grease Solvent

CHLOROTHENE NU, marketed by Penetone-
Paripan, is a form of methyl chloroform and has valu-
able advantages as a solvent for oils, greases and waxes.

The solvent evaporates quickly and is claimed to
leave no residuc liable to cause tracking. In addition
it is far less toxic than the ubiquitous “carbon tet.”
Comparable maximum allowable atmospheric concen-
trations are 25 parts in 10° for carbon tetrachloride,
and 500 parts in 10° for methyl chloroform. It is non-
inflammable.

Penetone-Paripan, Ltd., Egham, Surrey.

Oscilloscope Cameras

AVELEY Electric are to market two oscilloscope
cameras manufactured by Du Mont. The type 299,
which accepts 120 roll- or cut-film, is for general record-
ing from a 5in tube, while the type 302 incorporates a
Polaroid-Land back, and will deliver a finished print

]

Du Mont type 302 oscilloscope camera. A pointer shows
the position of the sliding back in relation to the lens.
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on transparent or opaque film within one minute. Both
cameras have a sliding back which facilitates the record-
ing of more than onc trace on each frame. Either an
f/2.8 three-element Wollensak Du Mont or an {/1.9 six-
clement lens is available, both of 75mm focal length.
Adaptors enable the camera to be used with most 5in
oscilloscope tubes. Aveley Electric, Ltd., Ayron Road,
Aveley Industrial Estate, South Ockendon, Essex.

Saw for Cutting Sheet Material

THE ordinary hacksaw is inconvenient for the hand
cutting of sheet metal or insulating material because
the frame gets in the way—this can lead either to the
use of blades without a frame or a wood saw, neither
of which is the best of tools for the job. Stead’s

“Steadfast’’ sheet saw.

« Steadfast Sheet Saw ” employs replaceable 12in-long
triangular blades (14 or 24 teeth/in), supported by a
“spine "—the cdge bearing the teeth is thus presented
at the correct angle for cutting without the necessity
for the spinc to pass through the material being cut.
The saw can be used for cutting unlimited length of
flat or corrugated sheet as well as being suitable for
most of the jobs for which a hacksaw is normally used.

J. Stead and Co., Ltd., Manor Works, Cricket Inn
Road, Sheffield, 2.

Pulse Generator

WITH rise- and fall-times of 15 and 20 millimicro-
seconds respectively, the Wayne-Kerr Short Duration
Pulse Generator P131 has many applications in com-
puter development and pulse work generally. The
pulse recurrence frequency may be from 50 p.p.s. to
50 k.p.p.s., while the pulse widths available arc from
50-1,000 millimicroseconds. The output amplitude is
variable in 0-5 dB steps between 0-1V and 10V at an
impedance of 75 ohms, while a high level output of up
to 40V is availablc at a source impedance which varies
between 50 and 100 ohms. Facilities for pre-pulse,
delay and external triggering are provided. Details are
obtainable from Wayne-Kerr Laboratories, 44, Coombe
Road, New Malden, Surrey.

High-speed Printer

A PRINT-OUT unit capable of operation at a speed
of over 10 lines/second has been developed by Solar-
tron. Fourteen columns arc printed by continuously-
rotating print wheels, which are struck at the required
times by hammers. No reset mechanism is employed;
as the next available character moves to the correct
position on any print wheel, printing begins, no waiting
being necessary. The equipment is in two sections—
the printing machine proper and the electronic rack in
a separate casc. Inputs may be cither decimal or binary
at a voltage of —6V to —12V and the print command
signal required is a 6V, 1 msec, negative-going pulse.
The equipment is produced by the Solartron Electronic
Group, Ltd., Victoria Road, Farnborough, Hants.
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Wide Band Oscilloscope

THE Cossor 1076 oscilloscope continues the trend to-
wards a high quality basic instrument with plug-in
extension facilities. An extremely wide frequency
response (d.c. —60Mc/s at —3dB) is coupled with a
sensitivity of 50mV/cm, which it is possible to increase
to 5mV/cm while still retaining a bandwidth of d.c.
—40Mc/s. Voltage and time are calibrated within +2%
and +39% respectively, and a useful feature is the pro-
vision for Z-modulation at frequencies of 50Mc/s and
500Mc/s.

The Sin-diameter tube is operated at 10kV, the useful
area being 6cmXx 10cm. All the usual facilities are pro-
vided—illuminated graticule, spot-position indicators,
etc., and outputs provided are the amplified Y signal,
and the gate and sawtooth waveforms of the timebase.
Signal delay, of 150msec, is by a specially developed
distributed-constant delay cable.

Extension Y facilities available include a high-gain
amplifier, which affords a sensitivity of 1mV/cm from
dc. to 1Mc/s, and which has two input sockets. The
inputs may be viewed separately, or combined differenti-
ally, in which case the common-mode rejection ratio
is of the order of 80dB up to 50kc/s. A dual channel
unit is also available which provides for the viewing
of two inputs separately, algebraically added, or simul-
taneously by chopping or beam-switching on alternate
sweeps.

A comprehensive range of triggering and delay facili-
ties is provided by three X units. In addition to the
normal triggering and windowing modes at a minimum
signal level of 2mm deflection, or 0.2V external trigger,
two calibrated units provide for sweep delays of from
2usec/cm to lsec/cm, with the delaying sweep
brightened over the portion to be expanded.

The instrument is manufactured by Cossor Instru-
ments, Ltd., Cossor House, Highbury Grove, London,
N.5. The oscilloscope with the wide-band preamplificr
and general-purpose trigger unit costs £650.

The Cossor 1076 wide band oscilloscope, with its range of
plug-in units, which extend the X and Y performance.

WIRELESS WORLD, JUNE 1961




Transformer -Ratio-Arm Bridges

USE

BRIDGES of the transformer-ratio-arm type are
not by any means new. Indeed, the system was the
subject of a patent by Blumlein as long ago as
1928. The author first encountered a bridge of this
type—an armecd-forces instrument designed by
E.M.1.—during the early years of the war. It was
then known as the in situ bridge because its three-
terminal-measuring facility permitted measurement
of a circuit-componenti’s value without disconnect-
ing it.

The transformer-ratio-arm bridge has a number
of other important attributes; but, as the three-
terminal facility is probably the most impressive,
let us consider the derivation of the bridge from
this point of view.

Three-Terminal Measurements.—The require-
ment for threc-terminal measurement arises when
the impedance to be measured is in parallel with
some unwanted impedance. A typical example
is the stray shunt capacitance between test leads or
terminals that often makes measurement of low
capacitance somewhat uncertain. The effect of
this unwanted shunt impedance can be eliminated
if it can be divided into two elements in series,
with their junction connected to a neutral point
in the bridge.

The rudiments of this kind of thiee-terminal
measurements can be illustrated by examination of
the circuit arrangement shown in Fig. 1. G is a
zero-impedance voltage source gencrating an e.m.f.,
E, which causes a current I to flow in the unknown
impedance, Z,. This current is monitored by a
zero-impedance meter M. Thus the impedance
of the unknown is obviously given by E/I.

But the dotted lines show, in parallel with Z,
the series combination of two unwanted impedances,
Z, and Z,. The effect of this shunt impedance is,
however, obviated by connecting the junction of Z,
and Z, to the neutral line. Z, is then connected
directly across the source, and Z, is across the current
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Fig. I. Basic three-terminal-measurement system.
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IN THREE- TERMINAL

IMPEDANCE MEASUREMENTS

By J. F. GOLDING*

monitor. [t is manifest that, since the source has
zero impedance, the p.d. across Z, must be equal
to E; and, as no p.d. can be developed across the
zero-impedance meter, there is no current flowing
in Z,. So neither of these unwanted impedances
can effect the accuracy of the measurement.

That this idealized arrangement could not be
used in practice is too obvious to justify further
comment; but the principle demonstrated can be
applied to practical bridge systems.

The arrangement of a conventional impedance
bridge with resistive ratio arms is shown in Fig. 2(a).
This form is very well known, the conditions for
balance being Z,/Z, = R,/R,, where Z, is the
unknown, Z, is the standard impedance, and R,
and R, are the ratio arms.

Applying Thevenin’s theorem, the equivalent
circuit shown in Fig. 2(b) can be derived. Here
the resistive ratio arms are replaced by two e.m.f.
generators producing voltages, E; and E,, equal to
those appearing across the respective ratio arms at
balance. The equivalent resistance of the ratio arms
is represented by R, between the detector and the
junction of the two generators, the value of R,
being that of the two ratio-arm resistors in parallel.

It is conceivable that the values of the ratio-arm
resistors could be made so small that R, became negli-
gible compared with the other impedances in the
circuit. The equivalent circuit in Fig. 2(b) could
then be redrawn as shown in Fig. 2(c).

In this last diagram the series combination of
unwanted stray impedances, Z; and Z,, is also shown
in dotted lines, their junction being taken to the
point in the circuit where the deiector joins the ratio
arms; i.c., point C in Figs. 2(a) and 2(b).

Part of the circuit in Fig. 2(c) is drawn in heavy
line; and this part is recognizable as being very
similar to the circuit in Fig. 1. The essential
difference lies in the fact that, in Fig. 2(c), the current
in the unknown impedance is not monitored directly;
instead it is balanced by the current in the standard
impedance Z,. But the same arguments regarding
the cancellation of the unwanted stray impedance
apply to both circuits. Although, in practice, the
detector in Fig. 2(c) would not have zero impedance,
this would not affect the accuracy of three-terminal
measurements because no p.d. is developed across
the detector when the bridge is balanced, and thus
no current flows in Z,.

However, reduction of the ratio-arm resistance
to the point where R, is negligible is not practical
in a conventional bridge; for, to obtain a workable

* Marconi Instruments Ltd., St. Albans.
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Fig. 2. (a) Conventional Impedance Bridge. (b) Equivalent
circuit of conventional bridge of Fig. 2(a). (c) Equivalent cir-
cuit of conventional bridge when R, of Fig. 2(b) is negligible.

sensitivity with such an arrangement, the current
in the ratio arms would have to be very high indeed.
And, if R, has an appreciable value, the stray im-
pedance Z, appears across the generator E, and R,
in series. The current flowing in the unknown and
the detector due to E, is then reduced by the loading
of Z,, thus affecting the accuracy of the bridge.

It becomes evident, therefore, that in the prac-
tical bridge the impedance of the detector is of
secondary importance from the point of view of three-
terminal measurements, wherecas the impedance of
the ratio arms is very important. And the problem
resolves into one of producing two voltages, having a
constant ratio, from very-low-impedance sources.

This is easily achieved by replacing the resistive
ratio arms by a pair of secondary windings of a voltage
transformer as shown in Fig. 3. Such a bridge closely
approaches the ideal of Fig. 2(c). For, providing
the leakage inductance and losses in the voltage trans-
former are small, the loading of an unwanted im-
pedance, Z,, across one ratio-arm winding is distri-
buted proportionally between the windings, and
the voltage ratio remains constant.

Circuit Arrangements

Tapped Voltage Transformer.—In the basic
circuit of Fig. 3, the standard impedance, Z;, mus;
be varied to achieve balance. Indeed, the impedance

330

N TURNS
N\
e !
£
I

ii
.

N2 Turns

ik
Ezg

Fig. 3. Basic circuit of transformer-ratio-arm bridge.

range of the bridge is determined by the range over
which the standard can be varied.

A variable-impedance standard is costly, complex,
and susceptible to crrors. Many conventional
bridges are therefore built with fixed standards and
variable ratio arms; and this system is ideally suited
to the transformer-ratio-arm bridge. Fig. 4(a)
shows a simple bridge in which a fixed standard is
used and the voltage ratio is varied by the use of a
tapped winding on the transformer.

The number of turns in the winding feeding the
unknown is N, and the winding feeding the standard
impedance is tapped at N, turns, so that the conditions
for balance are:—

Ne _ Z, or Z, =
N, Z, 2 N,

Thus, the effect of switching the standard im-
pedance through 10 tappings, spaced equally over
the winding as shown in Fig. 4(a), is equivalent to
changing its value over a range of 10 to 1 in equal
steps.

By using a number of standard impedances having
decade relationships to each other a multiple-
decade bridge can be made. Such an arrangement is
shown in Fig. 4(b). This diagram shows three stan-
dards Z,, Z 5, and Z,,, whose values are such that
Z, = 10Z;, = 100Z,,. The effective admittances—
N,/N,Z .—of these standards can be added together.

To simplify the expression for balance conditions
of such a bridge, let the ratio N;/N, for Z, be written

ny, that for Z,, be n, and that for Z 4 be n;. The
expression then becomes:
1 1 1 1
— o e 2
z, mZy Ly Mgl @)

Tapped Current Transformer.—If the bridge
is intended to cover a wide range of impedances or if
more than three significant figures are required, a
practical difficulty arises due to the wide divergence
of standard-impedance values. This is overcome by
feeding the detector via a current transformer with
a tapped primary winding as shown in Fig. 4(c).

Here the unknown is connected at N, turns, and
the standard is connected to a tap at N, turns. The
voltage across the secondary winding of the current
transformer is proportional to the difference between
the flux due to the current in Z, and that due to the
current in Z,. This can be expressed as:—

N,N, N, N,
Zhy z
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Fig. 4. (a) Use of a tapped-ratio-arm winding instead of a variable standard. (b) Use of three standards to give a three-decade
read-out. (c) Use of a tapped current transformer T2 to increase the effective value of the standard Z,. (d) Application of Fig. 4(c)

to give a four-decade read-out.

Equating this to zero, the balance-condition
expression becomes:—
N, Z, N,
Z = =5 3
* NN, &)

Comparing expression (3) with expression (1),
it is evident that the effective value of Z,, has been
changed by the ratio N,/N,.

It follows, then, that a number of tappings on the
current-transformer primary winding can be used in
order to provide decade-impedance steps.  Fig.
4(d) shows the application of this reasoning. The
primary winding of T2 has N turns, and it is tapped
at N, turns, N; turns, and N turns, where N, =
N,/10, N; = N,/100 and N, = N,/1000.

Four standards are used having an equal impedance
value, Z,. But, due to the action of T2, their effective
impedances are in decade relation. The balance-
condition expression is thus a composite of expres-
sions (2) and (3) as follows:

1 1 N, N; N
= = + SRR —_ @
v MmZg NgmyZ, Ngn,Z, Ngn,Z,
It has already been stated, however, that the turns
at Ny, Ny, N; and Ny are in decade relationship.

This being so, the general expression (4) can be sim-
plified to:—

lzl 1 1 , 1__:_ 1 L ®
VA Z, \n, 10m, 100n; 10001,

u
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Complex Impedances.—Any complex impedance
measured at a single frequency can be resolved into an
equivalent series or parallel network; and it has al-
ready been shown that the transformer-ratio-arm
bridge indicates the sum of the effective admittances
of its standards. So it is logical to regard the im-
pedance being measured as a reactance in parallel with

The Marconi Low-Capacitance Bridge Type TF 1342 is suitable
for the measurement of capacitance down to 0.002 uufF. It is a
transformer-ratio-arm bridge of the form shown in Fig. 4(d).
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a resistance. These two parts are then balanced against
reactive and resistive standards respectively.

It appears then that the transformer-ratio-arm
principle is particularly applicable to multi-decade
capacitance bridges. For example, expression (5),
rewritten for the measurement of pure capacitance,
simplifies to:—

Cu:Cs(l% ! e - ! )

" 107, 1007, 10007,
where C,, is the unknown capacitance and C; is the
value of the capacitance standards.

Multi-decade resistance or inductance measure-
ment, however, is not nearly so straightforward. In-
deed, where the required accuracy is such that a
multi-decade system is necessary, the bridge is
usually calibrated in terms of conductance and
susceptance rather than resistance and reactance.

Continuously-Variable Controls.—Where a high
degree of accuracy is not required, a single contin-
uously-variable balance control is sometimes pre-
ferable to a series of decade switches. This applies
particularly to resistance and inductance measure-
ment; for a variable control with direct calibration is
likely to be more convenient than switched decade
controls with reciprocal calibration. A continuously-
variable control is also usually desirable to indicate
the last significant figure on a bridge with decade
controls.

There are two ways of providing continuous varia-
tion. The more obvious is by the use of a variable
standard; i.e., a variable capacitor or resistor. The
other method, which is more convenient when a
high effective impedance is required, is shown in
Fig. 5.

Here a variable potentiometer is connected across
the ratio-arm winding, and the standard impedance
is connected to its slider. The action of varying
the potentiometer is then exactly analagous to
that of switching through a series of tappings on
the transformer winding. And, providing the
resistance of the potentiometer is small, the behaviour
of the ratio arm remains that of a low-impedance
e.m.f. generator.

Very high effective impedances can be produced
by this second method since the voltage at the
slider can be reduced almost to zero. In fact this
method gives an effective impedance many times
greater than could reasonably be attained with a
variable impedance connected to the end of the
winding.

£ =
,l [ E
g,

Fig. 5. Continuously-variable standard arm.
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Correction of Standard Impedances.—Although
high-quality components are naturally used for
the standard impedances, some phase-angle errors
in the standards are inevitable; a standard capacitor
is bound to have some loss, and the standard resistor
may possibly have some stray reactance.

Such errors can easily be compensated for by
the deliberate introduction of the right amount
of loss or stray reactance into the opposite arm
of the bridge as shown in Fig. 6(a). In this diagram
C, is the standard having an equivalent shunt
loss of R;. Resistor R, balances R, so that the
resistive component of Z, is balanced againts
the standard resistance R,. The value of R, is
obviously given by:—

R _ N, R,

N,

=3 =
z@% 1 % §

(e) [ 11 l |

Fig. 6. (a) Use of a compensating resistance R, to balance the
loss, Ry, in the capacitive standard. (b) Reversed arrangement
to Fig. 6(a) keeping a constant ratio between Ry and R..

But, referring to a practical arrangement of
the bridge as shown in Fig. 4, an obvious difficulty
becomes evident. For balance is achieved by vary-
ing the ratio N;/N, and this implies a different
value of R, for each setting of the balance control.

The difficulty can be overcome by rearranging
the bridge as shown in Fig. 6(b). Here the trans-
formers have been interchanged; the ratio arms
are in the current transformer and a single
voltage-transformer winding feeds both the stan-
dard and the unknown impedance. With this
arrangement, the ratio N;/N, remains constant for
all settings of the balance-control switch; so a

(Continued on page 333)
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single value of R, can be selected to offset the
loss in the standard capacitor.

Fig. 6(b) also shows a preset-variable-adjustment
arrangement, obviating the need for individual
selection of R,. This uses the principle illustrated
in Fig. 5. The potentiomecter is adjusted during
the initial calibration of the instrument to give
correct phase balance using a capacitor with known
shunt loss connected to the unknown tcrminals.

This inverted arrangement also simplifies the
design of a multi-decade bridge for measurement
of both inductance and capacitance. Capacitive
standards are almost invariably used, and, for
inductance measurement, they are switched into
the same arm of the bridge as the unknown.

Inductance is then indicated in terms of “ nega-
tive capacitance ’, which may be converted by the
formula:—

(Z, in Fig. 2) across the detector cannot produce
an error.

Regarding the ratio-arm windings of the trans-
former as voltage generators, leakage inductance
and loss can be regarded as an inductance, L,
and a resistance, R, in series. For simplicity let
R, 1= ijl = Zt'

Providing Z, is small compared with Z,, the
normal condition for balance remains:—

E.Z

th = EZ i
Any stray impedance, Z,, across the winding will,
however, drop the voltage applied to the unknown

to a value given by E, Z,(Z, + Z,). The conditions
for balance are then:—

1 E, Z,
o 7 17 L
L. «*C; ke E, °Z + Z,
7 /!"‘
L2« | X 0-1

Fig. 7. Transformer-ratio-arm
bridge for measuring capacit-
ance, inductance and resistance.

where L, is the unknown, C, is the indicated capaci-
tance and w is 2« times the measurement frequency.

Bridges employing this system usually operate
at such a frequency that w is equal to some conveni-
ent power of 10, so that the conversion can casily
be made with the aid of a set of reciprocal tables.

An example circuit of a bridge suitable for meas-
uring capacitance, inductance, and resistance is
given in Fig. 7. (For simplicity, only two capacitance
and two resistance decades are shown.) Such a
bridge should be regarded as an admittance bridge
and would normally be calibrated in positive and
negative capacitance and conductance.

Quantitative Analysis

Three-Terminal Measurements.—The accuracy
of threc-terminal mecasurements with low-value
shunt impedances is directly related to loss and
leakage inductance in the transformers.

For assessment of the errors caused by shunt
impedance, consider first the bridge arrangements
shown in Fig. 4.

The simplest practical form of the bridge is
that of Fig. 4(b). In this arrangement no current
transformer is used, so that any shunt impedance
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But E, Z/E, is the indicated impedance, and calling
this Z,,4 we have:—
Zo, —=1Z Z

ind Z1 -+ zl
Z -1
or, Z, = Z,-"d(l + Zt)

1
This can be expanded to a binomial series:—
Z, 1 Zp2 1 Z2
Zu = Zind (I_Zl -+ 51" 212 ——3! . Z[&‘{‘CtC)
Unless the shunt impedance is so small that it
reduces the bridge sensitivity, the second order and
subsequent terms can be neglected and the expres-
sion written:—

Z,
=2Z; e T TR I LT
Zu=Zina (1 zl) ©

The bridge thus reads high by a percentage
error equal to (Z,/Z;) x 100.

The valuc of Z, of course varies with the number
of secondary terms, and this is directly related
to the impedance range. However, Z, seldom
exceeds 1 part in 10? relative to Z,, the unknown.
Accepting this value of Z, if Z; is as low as a tenth
of Z, the error will be only 0.1%.

333

www americanradiohistorv com



In practice the output impedance of the trans-
former is usually much lower relative to the un-
known so that even lower value shunt impedances
can be tolerated.

Where a current transformer is used as shown
in Fig. 4(d), the loss and leakage inductance become
significant only in relation to those standards which
are tapped down the winding. The error due to
shunt impedance across the detector is thus more
difficult to evaluate,

However, the worst possible condition occurs
when the bridge is operating at the extreme high-
impedance end of its range so that the standard
impedance tapped lowest on the primary of the current
transformer is the only one in use. The conditions
in the current transformer are then similar to those
in the voltage transformer, and the leakage inductance
and loss can also be represented as a series im-
pedance Z ;.

The current in the transformer winding is thus
lowered by the introduction of shunt impedance
Zy, to a value given by 1Z,/(Z; + Z,). Similar
reasoning to that used for assessing the error due
to Z, can thus be followed giving:—

7z
Zy=Zina (1_2) 0

Depending on the position of the tap on the
primary windings, Z, may vary from zero to some-
thing approaching 1 part in 10* relative to Z,;
and the probable error due to shunt impedance
across the detector is likely to be very much less
than that due to impedance across the voltage
transformer.

Measurement Range.—An important attribute
of the transformer-ratio-arm arrangement is its
facility for very wide ranges of impedance measure-
ment with a single bridge. Range switching is nor-
mally accomplished by switching the unknown
impedance to an appropriate tapping on the ratio-
arm winding, the switch being calibrated as a range
multiplier. Such an arrangement is incorporated
in the example shown in Fig. 7.

This diagram shows range switching through only
one decade; but, assuming that the low-impedance
tapping is across 10 turns, the use of three decades
is not unreasonable. A 10,000 turn winding would,
thus, be required with tappings at 1,000 turns, 100
turns, and 10 turns. Impedance-range multi-
plication would then be possible from x1 to x1,000.

Such a multiplier arrangement used in a bridge
with four decade controls, as shown in Fig. 4(d),
would provide an overall ratio of ten million to
one between the lowest and highest impedances
that can be measured.

Measurement Accuracy.—The accuracy of any
bridge is a function of the accuracies of its standard
impedances and its ratio arms. Furthermore, in
practice, the attainable bridge accuracy can be
assessed in terms of the stability of its components;
for, by the use of suitable padding, the value of any
component can be effectively corrected to any desired
accuracy within the limits of its stability.

In conventional—impedance-ratio-arm—bridges
stability of the ratio-arm components is an important
factor affecting the accuracy of the bridge. Trans-
former ratro arms, however, are intrinsically com-
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pletely stable; for the turns ratio cannot possibly
vary.

The bridge stability is thus the stability of its
standards alone. Also, the use of transformer
multiplication at the detector as well as at the
voltage source permits selection of standard-im-
pedance values for maximal stability regardless of
the range of the bridge.

Transformer-ratio-arm bridges having accuracies
of the order of 0.1% are, therefore, simple to con-
struct and are normally modestly priced.

Application Notes

It is evident from the foregoing that the transformer-
ratio-arm system exhibits clear advantages for certain
applications. A tendency thus arises to suppose
that the system is superior to the conventional
bridge arrangement for all applications. This,
of course, is not so; and the following comparison
notes may be helpful in assessing the suitability
of a transformer-ratio-arm bridge for any particular
purpose.

Capacitance Measurement.—Unlike resistance
and inductance, capacitance is a direct measure of
admittance rather than of impedance. As the
transformer-ratio-arm bridge 1is basically more
suitable for measurement in terms of admittance, it is
automatically admirably suited to capacitance mea-
surement.

Furthermore, it follows that with the transformer-
ratio-arm system the loss is more conveniently
indicated in terms of equivalent shunt resistance.
This is fairly realistic as applied to most capacitance
measurements. If the loss is small it is unimportant
whether it is regarded as shunt or series loss. In
capacitors having an abnormally high power factor,
the loss is generally due to poor dielectric so that
the representation as equivalent shunt resistance
is largely the true one.

The transformer-ratio-arm bridge is particularly
suitable for measurement of very-low capacitance
values. Such measurements with a conventional
bridge are susceptible to errors due to the stray
capacitance between connecting leads and between
bridge terminals. When short rigid connecting
leads are used this stray capacitance is sensibly
constant, and errors can be largely eliminated by
evaluating the strays and correcting accordingly.

There are many applications, however, where
short rigid connections cannot be used. Determina-
tion of a capacitor’s temperature coefficient is a
typical example.

With the component under test housed in a tem-
perature-controlled oven comparatively long leads
must inevitably be used for connection to the
bridge. Such a test is likely to involve a protracted
series of measurements; the changes in capacitance
may be quite small; and, even though care is taken to
prevent physical movement of the leads, the magni-
tude of possible error due o quite small changes in
stray capacitance introduces an element of uncertainty
in the final result.

The difficulty can be completely overcome if a
transformer-ratio-arm bridge is used. The test
leads may then take the form of screened cables
with the screens taken to the neutral point of the
bridge. The stray shunt capacitance is then divided
into two capacitances effectively in series and is
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automatically cancelled by the three-terminal mea-
surement.

Inductance Measurement.—Measurement of in-
ductive reactance by means of a transformer-ratio-
arm bridge is normally made by switching the
standard capacitors into the “unknown” arm as
shown in Fig. 7.

For bridges having accuracies up to about 19%,
the continuously-variable arrangement can be used
(see Fig. 5) with a direct inductance calibration on
the dial. For higher-order accuracies a multi-
decade bridge must be used; and the inductance is
indicated in terms of ¢ negative capacitance ”.
This is converted to inductance by the formula
L = 1/02C.

Apart from the inconvenience of making this
conversion, it is immediately evident that the
accuracy of the bridge is very dependent upon the
frequency of its exciting voltage. The conventional
Maxwell bridge, on the other hand, is independent
of frequency, and the Hay bridge is largely inde-
pendent of frequency providing the loss tangent is
less than 0.1.

As with capacitance measurement, the loss in an
inductance is indicated in terms of effective shunt
resistance by the transformer-ratio-arm bridge.
Where the loss is small this is unimportant; but
inductors frequently have a noticeable loss tangent,
especially at low frequencies. At low frequencies the
loss in air-cored inductors is principally due to the
resistance of the conductors and is therefore cffec-
tively series resistance. This must be taken into
account when determining the inductance, because,
for loss tangents greater than 0.1, the measured
inductance with effective shunt loss may be appreci-

ably different from that with effective series loss.
This is explained fully in the appendix to this article.

Three-terminal measurement of inductance at low
frequencies is useful mainly for measurement of
components in situ. With low-value inductors the
impedance of any shunt strays is unlikely to be low
enough to produce any noticeable error, the main
source of error being the series inductance of the
connecting leads. With high-value inductors the
self-capacitance of the inductor itself is usually a
more important source of error than stray shunt
capacitance between the connecting leads or bridge
terminals.

Resistance Measurement.—Being essentially an
a.c. mecasuring device, the transformer-ratio-arm
bridge measures both the reactance and the resistance
of any impedance. This has no particular advantages
or disadvantages; but it will be appreciated that
“ universal ’ or “ LCR” versions of transformer-
ratio-arm bridges are switched for capacitance or
inductance measurement, and there is no condition
cquivalent to the * Wheatstone-bridge » setting of
the conventional universal bridge.

Bridges having measuring accuracies better than
0.59, are normally multi-decade bridges (see Fig. 7)
and are necessarily calibrated in terms of conduct-
ance. Simple resistance measurement is_thus less
direct than with conventional bridges. Where the
measuring accuracy is of the order of 19%,, however, a
continuously-variable standard can be used having
direct calibration.

For measurement of very-high resistance values
the transformer-ratio-arm arrangement has the
advantage that shunt leakage resistance can often be
cancelled by three-terminal measurement.

APPENDIX

Effective Series and Shunt Loss in Reactive
Components.—A series impedance combination
R, +jx,, in one arm of a bridge can be balanced
by a shunt impedance combination, jxR/(R+jx),
in the opposite arm. Assuming the ratio arms are
equal, conditions for balancc are:—

R, +ijx; xR /(R jx)
so that x x
O Mab X = 1 R 1-+tan®
R R
d . _
and, Ri = 1 Reje 1+Q

If R is large compared with x—i.e., the loss
tangent is small:—
x, = x,and R; i
R+R
which is approximately equal to 1/R.

Thus, when the loss is small, it is relatively
unimportant whether the bridge measures in terms
of equivalent shunt or series resistance. For loss
tangents greater than 0.1 however, the error in
measured reactance becomes comparable with the
accuracy of the bridge, and a correction should be
made if it is possible to determine whether the
unknown has series or shunt loss.

The table gives correction factors to be
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applied when an impedance having series loss is
measured with a transformer-ratio-arm bridge—
the indicated inductance or capacitance should be
multiplied by the correction factor.

Correction Factor
Tan 3 (x/R)
Inductance Capacitance

0.01 1.000 1.000
0.02 1.000 | 1.000
0.04 | 1.000 1.002

\ 0.06 | 1.000 1.004

‘ 0.08 0.990 1.006
0.10 0.990 1.010
0.15 0.980 1.023
020 0.962 ( 1:040
0.25 0.943 1.063
0.30 0917 | 1.090

‘ 0.33 0.901 1.109
0.35 w 0.893 1.123
0-40 0.862 1.160 -
0.45 0.833 1.203 \
0.50 0.800 1.250
0.60 0.735 1360 |
0.70 0.671 1.490 I
0.80 0.610 ' 1,640
0.90 0.553 1.810 |
1.00 0.500 2.000
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TECHNICAL NOTEBOOK

Parametric Amplifier using only
electrostatic fields to produce focus-
ing and interaction of an electron
beam is proposed by B. J. Udelson
in a letter in the August 1960 issue
of ProcI.R.E. (In previous para-
metric  amplifiers using electron
beams, as well as electrostatic fields,
magnetic fields have had to be used,
either to focus the beam or, as in
Adler-type valves using cyclotron
resonance, to produce interaction.)
In the new proposed valve the elec-
tron beam would pass between a
linear array of pairs of parallel plates
divided into input, pump and output
sections and fed alternately from two
different direct voltage sources, The
voltage differences between adjacent
pairs of plates produce forces which
both focus the beam and also give
rise to transverse oscillations of the
electrons (at a frequency determined
by the voltages and dimensions of
the plates), These transverse oscil-
lations can be made to interact with
a signal at the same frequency and
pump at twice their frequency by
superimposing the signal and pump
voltages on to the direct parallel
plate voltages. Low-noise fast-wave
interaction should be possible in such
valves.

Permanent Marking of Teflon-insu-
lated wires is difficult because the in-
sulation is one of the least-easily
damaged materials used. However,
a process for the production of iden-
tifying markings which are as durable
as the insulation jtself has been
developed by the Martin Company
of Baltimore, Maryland, U.S.A.
Teflon foil, bearing identifying letters
or figures of darker colour than the
insulation, is placed on the wire
which then passes into an infra-red
oven. The dark legend heats up
rapidly and “sinters” on to the in-
sulation, forming an indelible mark-
ing, whilst a fan draws in cool air
to prevent the air temperature rising
to the point where the whole cover-
ing is melted.

Interstellar Communication possi-
bilities using optical masers are dis-
cussed by Dr. R. N. Schwartz and
Prof. C. H. Townes in an article in
the April 15, 1961, issue of Nature.
Because of the intense beams avail-
able from such masers, such com-
munication seems reasonably pos-
sible. The best chance of producing
a signal distinguishable from the
background light of the local star
would be to transmit within one of
the absorption spectral lines of this
star, since the stellar intensity is re-
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duced by a factor of 10 or more in
such lines, The authors therefore
suggest a search for very narrow
emussion lines (such as would be pro-
duced by optical masers) within the
absorption lines of the spectra of
neighbouring stars. (Possibilities of
using radio waves for interstellar
communication were discussed by
G, Cocconi and P. Morrison on p.
844 of the Sept. 19, 1959, issue of
Nature and in this section of our
February 1960 issue.)

Computer-Designed Computer has
been recently constructed using the
Bell Laboratories Automatic Design
System (abbreviated to BLADES).
In this system the computer is de-
signed as far as possible around a
single general-purpose type of logic
unit, (Each such unit contains four
independent switching circuits which
can be interconnected in different
ways to produce various types of logic
circuit.) The required computer
functions are expressed in logical and
geometrical terms, which are then
used to programme an ordinary gen-
eral-purpose digital computer. This
then specifies the number of general-
purpose logic units required for each
sub-assembly of the computer being
designed, the logic unit pins to be
interconnected, the sizes of wire to
be used in connecting them, the con-
necting wire paths to be followed for
minimum path length, any special
logic units required, and finally a
complete parts list. Power wiring is
also arranged so that no two suc-
cessive functions are supplied from
the same power line.

Magnetic Tape Tester used by
M.S.S. uses a high-quality tape re-
corder to record signals at 1 and
10kc/s on the tape. These signals
are replayed through the same re-
corder, and the replay output recti-
fied and displayed on a c.r.t. This
enables any fluctuations in the tape
output to be observed. Both the
rise and fall times of the rectified out-
put display are made independently
variable to allow different pheno-
mena to be observed under the best
conditions. For example, for ob-
serving modulation noise (which can
be very “peaky ) fast rise and slow
fall response times are required,
whereas just the opposite—slow rise
and fast fall response times—are re-
quired for observing short dropouts.

New Magnetic Tape introduced by
Gevaert—Type F—has been given a
rough backing so as to reduce the
risk of spillage when using large

professional open- and single-sided
spools. The roughness is produced in
this tape by applying a coating to
the normal tape backing, rather than

by mechanically roughening the
backing itself.
Audio-Frequency “Comb” Filter

described by L. H. Bedford in the
April 1961 issue of Electronic Tech-
nology consists simply of a stretched
(non-magnetic) conductor, the centre
portion of which lies in a transverse
magnetic field. At frequencies at
which the stretched conductor is
mechanically resonant, its electrical
impedance rises. This rise can be
made use of, for example by connect-
Ing the string in a feedback path, to
produce a “comb ™ filter, i.e. a filter
having pass or stop bands spaced at
uniform frequency intervals. Quite
high Q’s can be achieved in this way;
for example in the phosphor bronze
wire 50c/s fundamental filter for re-
ducing hum described in the article,
the fundamental Q was 220. At har-
monic resonant frequencies even
greater Q’s (of the order of 1500)
were observed. This last factor use-
fully counteracts the reduction in the
attenuation at exact harmonic fre-
quencies which would otherwise be
caused by the small (of the order of
0.4%) departures of the mechanical
harmonic resonant frequencies from a
true  harmonic  series. Resonant
attenuations of the order of 20dB
were observed.

New Ultrasonic Transducer being
developed at the Bell Telephone
Laboratories consists simply of a
plate  of a piezoelectric semi-
conductor (such as gallium arsenide)
on which a thin metal film is de-
posited. Since the charge carriers in
these two materials have different
Fermi quantum energy levels, an
electric field is produced across their
junction.  This field decreases the
density of charge carriers around
this junction, producing a high-
resistivity region which is known as
a depletion layer. If a voltage is
now applied across the transducer,
most of this voltage is dropped
across the high resistivity depletion
layer, so that this layer behaves as a
very thin (10-°—10-*cm  thick)
piezoelectric crystal. Because of this
extreme thinness large piezoelectric
stresses are produced, and the
efficiency is greatest at very high
frequencies. (In the 1 to 10kMc/s
range, efficiencies as high as 100
times those of other known ultra-
sonic transducers should be achiev-
able.) Another advantage of the new
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type of transducer is that, by vary-
ing a direct bias voltage across the
transducer, the thickness of the de-
pletion layer and thus also the
transducer resonant frequency can
be varied: this is not possible with
normal piezoelectric transducers.
Bandwidths of the order of 5% or
more, i.e., considerably more than at
present obtainable, should also be
possible. The main use of the new
transducer is expected to be to allow
longer delay lines to be produced
since the higher efficiency will make
up for the greater delay-line losses.
The longer delay and greater band-
width should allow a considerably
greater amount of information to be
stored in such lines. Work at higher
frequencies should also be possible
with the iew transducer: although
still in the early research stage,
operation up to 830 Mc/s has
already been achieved.

Character Readers using an area
covered by a number of small de-
tectors are not, of course, a new idea.
An unusual feature of such a reader
developed by the Electrical Engin-
eering Department of the University
of Birmingham, however, is that the
outputs from the detectors (in this
case photo-diodes) instead of being
individually processed in logic cir-
cuits, are summed in a resistive
matrix to give an output level corre-
sponding to the character being read.
In this way the interfering effects
of noise (character imperfections) can
be greatly reduced.

“Potting” of sub-assemblies in
polyester or epoxy resins is often car-
ried out to protect the components
and wiring from deterioration due to
vibration or moisture. Heat is
another potential source of danger
though, whether applied externally as
in the case of an exothermic reaction
of the potting resin or internally from
electrical dissipation within the com-
ponents themselves.

Croxton and Garry Ltd., of High
Street, Kingston-on-Thames, Surrey,
are the sole licensees of a process em-
ploying an aluminium wool which,
when added to the “mix,” increases
considerably the heat conductivity of
potting resins.

Typically, heat conductivities of

the treated resin range from 20
B.Th.U./hr/ft*/ft/°F for added
aluminium wool 30% of the weight
of the total mix, to 100 B.Th.U./hr/
ft*/ft/°F for just over 90%; both
results being obtained with a pure
resin of conductivity 0.13. These
values are far better than those
obtained either by the addition of
steel wool (90%, conductivity about
15) or aluminium powder (negligible
effect until almost 100% concentra-
tion).
Naturally, electrical conductivity is
also increased by the added metal
and an insulating skin may have to
be used between the components and
aluminium loaded resin.
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CONFERENCES AND EXHIBITIONS

Latest information on forthceming events both in the U.K. and abroad is
given below. Further details are obtainable from the addresses in paren-

theses,
LONDON
June 12-16 Components and Materials used in Electronic Central Hall
Engineering (Conference)
(L.LE.E., Savoy Place, W.C.2.)
June 19-22 Laboratory Apparatus and Materials Horticultural Hall
(U.T.P. Exhibitions, 9 Gough Sq., E.C.4.)
June 21- International Plastics Exhibition and Convention Olympia
July 1 (British Plastics, Dorset House, Stamford Street, S.E.1.)
June 26-28 European Symposium on Space Technology 21 Tothill Street
(British Interplanetary Society, 12 Bessborough
Gardens, S.W.1.)
July 7-29 Soviet Trade Fair Earls Court
(Industrial & Trade Fairs, Russell Street, W.C.2.)
Aug. 23- National Radio and Television Show Earls Court
Sept. 2 (Radio Industry Exhibitions, 59 Russell Sq., W.C.1.)
Sept. 6-8 Microwave Measurement Techniques Conference Savoy Place
(I.LE.E., Savoy Place, W.C.2.)
Sept. 13-15 Symposium on Fhotomultiplier Tube Manchester Sq., W.1
Applications
(E.M.1. Electronics, Valve Division, Hayes, Miaax.)
Oct. 4-12 Computer Exhibition and Symposium Olympia
(E.E.A., 11 Green Street, W.1.)
Nov. 8-10 Non-Destructive Testing in Electrical Savoy Place
Engineering (Conference)
(L.LE.E., Savoy Place, W.C.2.)
FARNBOROUGH
Sept. 4-10 Farnborough Air Show
(S.B.A.C., 29 King Street, London, S.W.1.)
NORWICH
Aug. 30- British Association for the Advancement
Sept. 6 of Science annual meeting
(B.A.A.S., 19 Adam Street, London, W.C.2.)
OXFORD
July 5-9 Communications and Space Research Convention
(Brit. I.R.E., 9 Bedford Square, London, W.C.1.)
Sept. 2-8 Engineering Inspection and Non-Destructive Testing
(Institution of Engineering Inspection, 616 Grand
Bldgs., Trafalgar Sq., London, W.C.2.)
OVERSEAS
June 12-25 International Exhibition of Electronics, Nuclear Rome
Energy, Radio, Television and Cinematography
(Fairs & Exhibitions, 2 Dunraven St., London, W.1.)
June 26- International Measurement Conference Budapest
July 1 (Prof. J. F. Coales, The University, Cambridge.)
June 28-30 Joint Automatic Control Conference Boulder
(Dr. R. Kramer, M.I.T., Cambridge 39, Mass.)
July 9-14 Bio-Medical Electronics Conference New York
(Dr. A. Rémond, 131 Boulevard Malesherbes, Paris 17.)
July 16-21 Medical Electronics Conference New York
(Dr. A. Nightingale, St. Thomas’s Hospital, London, S.E.l.)
Aug. 22-25 Western Electronics Show and Convention San Francisco
(Wescon, 1435 LaCienega Blvd., Los Angeles.)
Aug. 25- German Radio Exhibition Berlin
Sept. 3 (Berliner Ausstellungen, Charlottenburg 9, Berlin.)
Sept. 1-8 Firato—International Radio Show Amsterdam
(Firato Secretariat, Emmalaan 20, Amsterdam.)
Sept. 1-10 Danish Radio Exhibition Copenhagen
Sept. 11-15 International Cybernetics Congress Namur
(International Association of Cybernetics,
13 Rue Basse-Marcelle, Namur, Belgium.)
Sept. 11-19 International Congress of Navigation Baltimore
(Permanent International Association of Navigation
Congresses, 60 rue Juste Lipse, Brussels, Belgium.)
Sept. 14-25 French Electronics, Radio & Television Show Paris
(F.NLLE., 23 rue de Lubeck, Paris XVI.)
Sept. 20-21 Industrial Electronics SKImposium Boston
(I.LR.E., 1 E. 79 St., New York, 21.)
Sept. 25-30 Irish Television and Radio Show . Dublin
(Castle Publications Ltd., 38 Merrion Square, Dublin.)
Oct. 2-4 IR.E. Canadian Convention Toronto
(I.R.E. Convention, 1819 Yonge Street, Toronto 7.)
Oct. 9-11 National Electronics Conference Chicago
(NLE.C., 228 N. LaSalle St., Chicago.)
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RANDOM RADIATIONS

A Remarkable TV Feat

THE B.B.C.,, having made all
arrangements for the May Day tele-
vision transmissions from Moscow,
was in the fortunate position of being
able to broadcast Yuri Gagarin’s re-
ception in Moscow after his space
flight. It was a wonderful achieve-
ment as was the May Day transmis-
sion. Signals travelled over a rather
complicated route: Moscow, L.enin-
grad, Tallinn, Helsinki, Stockholm,
Copenhagen, Brussels and so to
London. Ccnsidering the length of
their journey and the many stages of
reception and retransmission through
which they had to pass, the signals
gave remarkably good and steady pic-
tures in this country. Now that a
link with Moscow has proved suc-
cessful the accomplishment of round-
the-world television could become a
reality while we are waiting to see
whether satellite communications are
practicable.  Relays would cross
Siberia to somewhere near the Bering
Strait and go thence to Canada and
the U.S.A. thus linking the two hemi-
spheres. France has already a tro-
pospheric scatter link with Algeria
and in time to come Europe and many
parts of Africa should be able to ex-
change programmes. What a wonder-
ful world it'll become when the say-

By “DIALLIST "

ing that one half of it doesn’t know
how the other half lives ceases to
be true.

Inter-school Television

SOMEHOW, I'm personally not at
all enthusiastic about the use of TV
for teaching purposes. For lectures,
ves: classes get a chance of listening
to someone eminent in his or her
own line which might not otherwise
come their way. But there’s a world
of difference between lecturing and
teaching. The former is more or less
impersonal: the lecturer tries to put
his subject over in a clear and inter-
esting way; but he’s little chance of
discovering whether or not it’s sink-
ing in as it should. Teaching on the
other hand is (or should be) a closely
personal business. The teacher
knows the members of his class and
has every opportunity of finding out
that what he says is learnt and not
just listened to.

*Phone Cable Round the
World

ON 8th April Monarch, the world’s
biggest cable-laying ship (owned by
Cable & Wireless), sailed from Oban
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Edited by F. Langford-Smith, B.Sc., B.E., Senior Member |
LR.E. (U.S.A.), A.M.LE. (Aust.), 4th edition (revised) 55/-  57/3 |
PRINCIPLES OF FREQUENCY MODULATION i
! B. S. Camios .. . 21/-  21/10
RADIO VALVE DATA 6/- 6/10
! Compiled by the staff of “ Wireless World.” 7th Edition
ELECTRONIC COMPUTERS: Principles and Applications.
T. E. Ivall. 2nd Edition .. 25/- 26/-
i INTRODUCTION TO LAPLACE TRANSFORMS for radxo and )
electromc engineers.
i W. D. Day, Grad.L.LE.E., A.M.Brit.LR.E. 32/6 33/6
BASIC MATHEMATICS FOR RADIO AND ELECTRONICS
I F. M. Colebrook, B.Sc., D.I.C., A.C.G.I. Revised by J. W.
f Head, M.A. (Cantab ). 3rd detxon ¥ 45 26 17/6 18/6
PRINCIPLES OF TRANSISTOR CIRCUITS
S. W. Amos, B.Sc.(Hons.), A.M.LLE.E. 2nd Edition 21/- 22/-
LEARNING MORSE 13th Edition i
H. F. Smith, former editor, “ Wireless World »* o - 1/6 1/10

A complete list of books is available on application.
Obtainable from all leading booksellers or from

ILIFFE BOOKS LTD., Dorset House, Stamford Street, London, S.E.l.
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and began to pay out cable for
CANTAT, the transatlantic link of
what by 1964 will provide the British
Commonwealth  round - the - world
telephone cable system. The other
end of this link is Hampden in New-
foundland, 2,100 miles away. As
Monarch can’ carry more than 700
miles of cable she’ll twice have to
buoy the end and return here for
another consignment. From New-
foundland the link is to cross Canada
partly by cable and partly by wire-
less to Vancouver. There it will con-
nect with the cable to be laid to
Hawaii, Fiji, New Zealand and
Australia. The cable now being laid
is of an enurely new type, developed
at the G.P.O.’s Dollis Hill research
station, and made by Submarine
Cable, Ltd. It has a steel core and
round this is the first conductor, a
copper tube. A layer of polythene
insulation and then comes an alumi-
nium tube as the second conductor.
Then after further layers of insu-
lation and screcning a strong poly-
thene outer casing. With the excep-
tion of the sections laid in shallow
water the cable is not armoured. It
is so much more efficient than earlier
cables that repeaters will be 26 miles
apart instead of 16. The new cable
will provide 60 two-way circuits. An
interesting little booklet outlining the
“Story of the Submarine Cable”
from 1849 to this latest project has
been produced by Submarine Cables
Ltd. which, as you may know, is
owned jointly by A.E.L. and B.I. Cal-
lender’s Cables.

Electronic Locks

IN the United States (and for all I
know in this country, too) work on
the production of electronic locks for
safes and strong rooms is going
ahead. The bolt is thrust home by
an electro-magnet or by a motor and
with power of that kind doing the
job it can be made to engage much
more securely than is possible with
a key-operated bolt. Outside the
door to which it is fitted is a panel
carrying ten numbered buttons,
which must be pressed in a pre-
determined order to actuate the lock.
Should would-be burglars try to
work the lock and get the combina-
tion wrong an alarm signal is radia-
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ted. The idea looks pretty good to
me and I expect we'll hear much
more in days to come of electronic
locks.

“ Lifeline”

THE use of inflatable life rafts by
ships of all kinds is rapidly increas-
ing. For use in these Marconi’s
have marketed a special small light-
weight transmitter receiver. “Life- |
line,” as it’s called, weighs less than
20 Ibs and measures only 17X7X5
inches. There’s a telescopic aerial
which is very easily erected. In use,
the equipment is strapped to the
operator’s knec. Only two controls
are needed: one selects speech or an
autcmatic alarm signal; the other
tunes the transmitter for the best
possible performance. The equip-
ment is pretuned to 2,182kc/s, the
international distress and calling fre-
quency. Much use is made of tran-
sistors 1o keep down both size and
power demands. Power is supplied
by a generator worked by a handle
and it is stated that little effort is
needed to turn this.

Radio Towers

IN a recent number of the Journal of
the Institution of Electrical
Engineers, J. F. Goodger described
the television tower at Stuttgart as
a smokestack surmounted by a
crow’s nest. And that’s just what it
looks like. In this stack are high-
speed lifts which carry visitors t0
restaurants and viewing galleries
500ft above the ground. We’re told
that in the five years since the tower
was built four million people have
visited it and have more than repaid
the cost of putting it up. This makes
one wonder whether there’ll be simi-
lar happenings in London, where 2a
500-ft radio link tower is to be built |
at the Museum telephone exchange,
and is due to be completed by the !
end of 1963. It will replace the |
existing radio mast with which an
effective height of only 180ft is
obtained. The tall buildings that
have gone up in London during the
past few years and the many more
that are planned make a much
greater effective height necessary. It
will be used by the Post Office as a
radio link for the telephone and tele-
vision services. Like the Stuttgart
tower, it is to have a public viewing
platform—at a height of 463 feet. If
a moderate admission fee is charged,
it, too, should pay for itself within a
few years.
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The House of Bulgin has held |
position

its unique
forefront of

development for over 37 years.
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UNBIASED

By ‘“FREE GRID"

Jiggers and Gee-gees

IN our Jubilee issue the learned
contributor of the historical survey
drew attention to our ignorance of
the origin of the word “jigger,”
which was used in the early days of
wireless to describe the r.f. trans-
former which linked aerial and
closed circuit. I hope to lighten his
darkness forthwith, and if I'm wrong
I feel sure some of you will put me
right.

The word “jigger” had, and still
has, certain particularized meanings
aboard ship and also ashore but, in
general, it means an auxiliary device;
It is, in fact, something which carries
out a function described by the
verbal expression “to jig up,” which
means to increase or step-up some-
thing. Surely this meaning of
stepping up or increasing describes
precisely the function of the early
wireless jigger which did indeed jig
up the volts as our contributor indi-
cated (April issue, page 158).

The expression “to jig up” was,
and probably still is, in very common
use among certain horse dealers,
particularly Irish ones, and when we

aem

NVl

Common among horse dealers

recall that Marconi’s mother was
Irish, and he paid many visits to his
Irish grandparents in his boyhood,
we begin to see daylight.

For the benefit of non-horsey
people, I should explain that the
term “jigged up” describes the
result of dosing a horse to make it
prance in a lively manner, reminis-
cent of an Irish jig, in front of its
intending buyer. Such treatment
involves the use of ginger and is
sometimes referred to as gingering

up.
Without doubt, Marconi, in his

boyhood visits to his mother’s native
land, would have become acquainted

340

with the expression “jigging up,” as
applied to horses, and he would also
have recognized in the Irish jig, a
dance which, in his native Italy, was
called giga, pronounced “jeegah.”

Ham and Eggs

MY enquiry in the March issue as to
the precise meaning and derivation
of the “x ” in the well-known abbre-
viation xtal has provoked some in-
teresting replies. Many correspondents
seem to think the “x” is the Greek
letter “chi” which is used in Xmas.
This seems all wrong because there
is no “ch” in crystal as there is in
Christmas.

At the same time 1 dropped a brick
when 1 suggested that the “x” in
the common abbreviation xmitter
came from the Latin “trans.” A
German correspondent, Paul
Hameyer, to whose excellent English
I pay tribute, has made it clear to me
that it is a natural abbreviation of
the Latin word “ex.”

He also convinces me that the “x ”
in xtal was the work of the American
Hams who delighted in such abbre-
viations as rx for receiver to an even
greater extent than their British op-
posite numbers, who might well have
been called Eggs, so closely have the
amateur transmitters in the two
countries always been linked together.

Morphean Music

IT is far too late for me to make -

any comments on the Audio Festival
and Fair, but I feel that I cannot
refrain from calling attention to the
lack of a very necessary audio service
in our good-class hotels such as the
one in which the Fair was held.

When in the various bedrooms in
which demonstrations were given, 1
could not help noticing that over
each basin a socket for an electric
shaver was provided, this being of
the very latest type with a built-in
isolating transformer. But I looked
in vain for a socket into which a
pillowphone could be plugged so
that a sleepless guest might lull him-
self into dreamland with morphean
music.

All-night music is not available
from the B.B.C., but surely in these
days of tape recorders it is not too
much to expect an hotel to provide
an all-night service from recorded
tapes. No expensive disc-jockey
would be needed as in these days of
long-playing multi-track recorders, an
automatic all-night service could be

wwWwW_americanradiohistorv com

provided. By using a three-wire
circuit and a simple switch, it would
be possible to give the sleepless
guest the choice of two programmes;
after all, the cost of a couple of tape
recorders should be a small matter
to an hotel.

Reverting to the electric-shaver
socket, there is one curious thing
which I observed in this particular
hotel which I have also noticed in
all others where this facility is pro-
vided, and that is that the majority
of the guests expected would seem
to be monks. The reason is that one
bar light is provided, and this is
invariably above the mirror where it
shines on the top of the head, and
could, therefore, only be of real use
to a monk desiring to trim his ton-
sure.

Experience has taught me that a
bar light on the top of the mirror is
almost useless for shaving, especially
under the chin. What I have at
home is a bar light on each side of
the mirror. Perhaps the various
hotel managements would attend to
this small point when putting in the
wiring for the morphean music
service I have suggested. An even
better idea to my mind would be
that the shaver makers should pro-
vide their products with a small
floodlight such as is fitted to certain
vacuum cleaners. This is, however,
really more a matter for our sister
journal, Electrical Review, than for
Wireless World.

Photaural Fair

JUST about the time some of you
are reading these lines the biennial
Photo Fair will be on at Olympia
(May 29th to June 3rd). I am not
getting any bribe from our sister
journal Amateur Photographer—not
even a free ticket—for this free
advertisement. I only mention it
because I always think it a pity it
does not join forces with the Audio
Festival and Fair because both
exhibitions are really for more or less
the same type of people.

I find that most people like myself,
who take a serious interest in hi-fi
audio, are also interested in hi-fi
fotos, and most, again like myself,
have about the same technical know-
ledge of each art or science.

At the Photo Fair there are a cer-
tain number of inexpensive “snap-
shot” cameras, but on the whole,
the show is not intended for the soot
and whitewash brigade any more
than the Audio Fair is meant to
attract those whose taste in music is
the jungle jangling of juke boxes.

If these two fairs put their re-
sources together they could afford to
rent the main Olympia hall as well
as the lesser ones and so be able to
erect properly designed demonstra-
tion theatres for both the audio and
video arts, and for the best of stereo
in both the arts.
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WIRELESS WORLD

NSTRUMENTS

OF THE FUTURE

R. E.C. M. F.

EXHIBITION
May 30-June 2
Stand No. 225

LAY O

AVOCET HOUSE

”fW@ TRANSISTOR 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. The instrument is
supplied complete with comprehensive operating in-
structions, together with the AVO International 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: 0-tA

Beta: 0-25, 0-250 measured at | Kejs
Noise Measurement: 1-20, 21-40 4B

Construction in general conforms with U.K. Inter-
Service Spec. K114

VALVE CHARACTERISTIC METER
MK. IV

This instrument has been designed to test any
standard receiving or transmitting valve having up
to a maximum anode dissipation of 25W. Inter-elec-
trode insulation, anode current, mutual conductance
and ‘ gas’ current can be measured, and by making a
series of tests, complete families of curves may Le
plotted. Rectifiers and signal diodes are tested under
suitable load conditions. A comp ive data
is supplied with the instrument, which operates Irom
100-120 volts and 200-260 volts 50-60 ¢/s’ A.C. mains,

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/V max.
Negative Grid Voltage: 0-100V in 9 ranges
' Gas ' Current: 2uA first indication

REPAIR SERVICE
Our fully equipped Service Dept. deals promptly
with repairs to AVO Instruments, or if more
convenient they may be sent to either of the
following authorised AVO Service Agents:—

Automac Ltd., Farnell Instruments Ltd.
Throstle Grove Works, Light Industrial Estate,
Gt. Egerton Street, York Roa

Stockport, Cheshire. Wetherby, Yorks.

Write for fully Hlustrated brochures

[
92-96 VAUXHALL BRIDGE ROAD LONDON S.W.1

TE A w WY

? A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES VCITA2

Telephone: VICtoria 3404 (12 Hines)

A



WIRELESS ‘WORLD ' Jung, 1961

A wide range of high quality power transistors,

voltage regulators and rectifiers for such.

diverse applications as guided weapons,

military and civil aircraft, computers, railway

} modernisation equipment, automobiles, radio

|" the wnrld Of and television. Continuous research,

extensive development, and controlled

mass-production techniques ensure an ever-

SEM I-GUNDUGTURS increasing flow of devices oftering maximum
! reliability at minimum cost.

WICAS
Research Development and Manufacture Sales and Technical Applications
Joseph Lucas Ltd G & E Bradley Limited
BIRMINGHAM S ELECTRAL HOUSE + NEASDEN LANE - LONDON - N.W.I10.

A Subsidiary Company of joseph Lucas (Industries) Ltd.
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Eight hours ago, an expanse of barren mountain-
ous country made communication impossible.
Tonight, 60 telephone channels and teletype
span the wilderness.

Transportable MICROSCATTER is a super
high frequency radio system for long-range
communication. Developed by Canadian
Westinghouse, MICROSCATTER beams sig-
nals high above the earth sending two-way
voice and teletype messages up to 200 miles over
land and water . . . without costly relay stations.

The compact MICROSCATTER radio system
fits in a standard 30 ft. truck trailer. Now,
whenever men and equipment move, MICRO-
SCATTER moves right along with them. It is
particularly suited to military and government
projects in remote locations. Units designed for
self-contained field operations are set down by
helicopter.
CANADIAN

Westinghouse Mic

B. and20 miles away a telephone rings!

WIRELESS WORLD 3

A Westinghouse communications specialist will
be pleased to explain fully the MICRO-
SCATTER operation and relate it to your
problem. Contact your nearest Westinghouse
office, or write to Canadian Westinghouse
Company Limited, Electronics Division,
Hamilton, Canada. YOU CAN BE SURE . ..
IF IT’S WESTINGHOUSE. ‘

MICROSCATTER APPLICATIONS

COMMERCIAL- MILITARY
Fixed Station — 120 telephone | Wide Band —radar
channels —data
—television and —120 telephone
sound channels

Tactical and — 60 voice channels
Transportable—teletype
—data

Transportable—60 telephone
channels
—teletype

FEATURES

* Frequency—4400-5000 mc
® Antennas —10 to 28 ft. diameter

* Power—2 KW
* Range—100 to 200 miles

‘oscatter

60-A-745

szl
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REPLAGEMENT

SPEAKERS

For the guidance of the trade and public we publish
below a list of the most popular ELAC replacement

loudspeakers.

We have made this selection from our wide range of
speakers as they cover practically all the require-

ments of the replacement trade.

The new prices are now operative.

POPULAR REPLACEMENT MODELS

Purchase Tax

MODEL 58C-8

MODEL 8C-8°

Sin.

7 x 4in.
7 x 3in.
8 x 3in.
8 x 5in.
8in.

T);pe Ref Flux Retail Price
5G 6500 g 20/6

6zin. 6G 6500 g 2]/6
47G 6500 g 20/6
37G 6500 g 20/6
38G 6500 g 20/6
58C 8500 g 24/6
8C 7000 g 25/6

6/7
6/11
6/7
6/7
6/7

7/10

8/2

Al loudspeakers have Standard 3 Ohm impedance.

Higher

tmpedances can be supplied at an extra cost of 3- plus

1/- Purchase Tax.

Please write for leaflets and further details.

N
(@
AC

= -5

ELECTRO ACOUSTIC INDUSTRIES LIMITED

Stamford Works, Broad Lane, Tottenham, N.15

Tel: TOTtenham 0505
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DELAYED PULSE
AND
SWEEP GENERATOR

A versatile pulse generator
designed to meet

the need for a comprehensive
instrument covering a

wide range of pulse work. Four
main facllities are

provided: a pre-pulse, a main pulse
delayed on the pre-pulse,

a negative going sawtooth and a
fast rising pulse

formed from a pure line.

BRIEF SPECIFICATION

Period Delay
Continuously variable from 0-9usec to Copclusion of pre-pulse to advent of
1-05sec i.e. 0:95¢/s to 1-1Mc/s. Accuracy +5%. main pulse, delay varlable from 0-09usec fo

105msec. Accuracy +5%.
Pre-pulse
Sweep
D.C. coupled negative going sawtooth same
width and delay as main pulse,
15V peak max.

40mpsec, 8V peak in 759, positive golng.

Main pulse

Width: Variable from 0-09usec to 105msec
+5%. Cable pulse
Amplitude: Control gives 4:1 attenuation of each Obtained from short circuited pure line.
of four maximum outputs as follows: One positive and one negative going pulse
5V max in  75Q rise time 10musec coincident with main pulse.
10V max in 1509 rise time <20musec 25musec wide 3V max in 75%, rise time
25V max in 60012 rise time <40musec <8mysec.
50V max in 1000Q rise time 50musec
Polarity: Positive or negative going. Sync, trigger or single shot facilities provided.
Accuracy: +2%. Full data available on request.

RANK CINTEL LIMITED

uments
ivision

inst WORSLEY BRIDGE ROAD * LONDON * SE 26

HITHER GREEN 4600

Sales and Servicing Agents : Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thorhliebank, Glasgow.
McKellen Automation Ltd., 1 22 Seymour Grove, Old Trafford, Manchester 16, Hawnt & Co. Ltd., | 12/114 Pritchett Street, Birmingham 6

L3N
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BRISTOL’S
NON-RESONANT SYNCROVERTER SWITCH

the world’s most versatile miniature
electromechanical chopper

C1410 external coil series

Low noise—less than 10 pV r.m.s. at 1 megohm
4 Vibration: 30G at 2,000 c/s.

Optimum operating range: 0-700 c/s.
Chassis mounting

TRANSIT
TIME

PHASE LAG

Oscilloscope pattern used to measure the
dwell time and phase lag of a chopper
being driven by a sinusoidal wave.

¥y, CON
3. 263BGHS.

95908 general purpose series
Frequency range: 0-2,400 c/s.
Noise: less than 0.5 mV r.m.s. »
Coil ranges: 6.3V, 12V and 24V
B7G socket-mounted

EILIOTT RELAY DIVISION

ELLIOTT BROTHERS (LONDON) LTD
70 Dudden Hill Lane London NW10 Tel: WiLlesden 5141

A member of the Elliott-Automation Group m e
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Longer life

\

COLD SETTING SYSTEMS
(Non-Irritant)

A range of liquid hardeners is available
with gelation times from 30 minutes to
12 hours.

Heat distortion temperqiures of around
140°C are obtainable after suitable post-
curing, Low erotherm temperatures.

for components

HOT SETTING SYSTEMS

These include solid and liquid resins for
use with anhydride and aromatic amine
hardeners used in the production of large
castings.

potted in

SPECIAL PURPOSE SYSTEMS

Polyfunctional resin with excellent high
temperature performance at low cost.
Thixotropic systems for dip-coating.
Conducting epoxide putties.

Non-cissing surface-coating resin.

EPOPHEN
Epoxide systems

Please write for full details—or visit our
stand at the Plasbics Exhibition.

Stand C.5.-INTERPLAS 61

T33

LEICESTER, LOVELL & CO. LTD., NORTH BADDESLEY, SOUTHAMPTON
TEL: ROWNHAMS 2131 GRAMS: STRONGLU, SOUTHAMPTON
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The use of Conflex conduit system on the Telecina
Routing Desk at the B.B.C.'s new Television Centre
is a completely new approach to installations of this
nature. Many troubles that are normally associated
with circuit changing are completely eliminated.

Advantages of this system are many and include :(—

e A high'degree of flexibility — no metal fatigue.

e Terminations that fit British and American con-
necters, junction boxes, etc.

e Eliminations of special cable lays, moulded
harnesses and problems involved in encapsulation.

e Simplification of connecter wiring and easier ‘
conductor changes.

e In situ assembly that requires no special tools.
The
Telecine

P 3 ® Provision for double-screening on R.F. circuits.
Control - il
Desk | 4

sk Write for technical detalls.

SUPERFLEXIT LTD - BUCKINGHAM AVE : SLOUGH - BUCKS
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special industrial quality

NEWMARKET
TRANSISTORS

the powertransistor of the 6O%’ |

HIGHER VOLTAGES
HIGHER CURRENTS
HIGHER POWERS
HIGHER GAINS

NKT400 POWERTRANSISTORS
listed below all have cold weld closure
for reliability and Industry standard
TO3 outline

NKT 401 24V High Power D.C. Con-
verter Transistor (6A Voltage Rating

THE NKT 400 POWER RANGE /ncludes units
with these characteristics:

6.0A Current Gains of

60V, 6A Beta 15-30). 6.0A Voltage Ratings (Volts) 60
NKT 402 IZY High Power D.C. Cc?n- Max. Tj Rise above 25°C cc) 60
verter Transistor (6A Voltage Rating

30V, 6A Beta 30-50). Beta 3A/Beta 1A (%) 60
NKT 403 24V High Gain Power Leakage Current (uA) 60
Amplifier Transistor (0.5A Voltage Saturation Voltage (Volts) .60
Reting COMGT - aSet zO-ISO) 6.0A Base Drive Voltage (Volts) .60
(RIS RARNE S HENIC sin) PBier Thermal Derating Factor (W/°Cy .60

Amplifier Transistor (0.5A Voltage
Rating 30V, |A Beta 50-150)

Please meet us at the R.E.C.M.F.
EXHIBITION—STAND 36i

Frequency Cut-off (Mc/S) .60

MEMBER OF THE

N
< > NEWMARKET TRANSISTORS LTD. )
EXNING ROAD, NEWMARKET Tel: Newmarket 3381

GROUP OF COMPANIESS
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FAST, LOW COST ASSEMBLY

SPECIFICATION

Available in: Any no. of ways up to 40.
Centres: 0.150” or 0.156” as specified.
Current rating: 5 Amps per Contact.
Working voltage: 500 V.D.C.

Voltage proof: 2 K.V./D.C.

Contact resistance: < 5 m .~ after 1,000
sizings and exposure to DEF.5000
tropical conditions.

Withdrawal force: 4 to 6.5 ozs. per
Contact.

=T={ 79/961-2

bl

!
‘,4E|¢ 81/006

81/007

81/008

79/480-2
0 o
81/009

Tails accept Amp 98
Taper Tab

Contacts: Phosphor Bronze, finished
Gold plate on Silver, Silver or E.T.
Note: 79/480-2 & 79/961-2 Brass
only; finish as above.

Laminate: Best quality Commercial
Grade, Grade II; Fibreglass to order.
(Fibreglass 0.150” ctrs. only).

End ‘guides: Hard Brass; finish as

above.
4 81/010
= 81011

81/012

\rﬁl:{r\: 81/013

Tails accept Amp 78
Taper Tab

JunE, 1951

Double Edge Connector

using 79/961-2 Contacts

Garr Fastener Company Ltd

STAPLEFORD, NOTTINGHAM.
197 GREAT PORTLAND STREET, LONDON, W.1.
(Museum 9361)

D S IR SN e
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5

e
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Easy - to - build kit -sets of
L e s o o = BV

‘“ GLOUCESTER" STEREO CABINET
KIT. Specially deslgned to meet the varying needs
of different homes. Mk. | houses Record Player,
F.M. Tuner, Stereo Amplifier, records, etc. Mk. 1l
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. Ii £17.18.6

*“ COTSWOLD ” HI-FI SPEAKER SYSTEM
KIT. Acoustically designed enclosure ‘‘in the
white "* 26in. x 23in. x 154in. housing a 12in. bass
speaker with 2in. speech coil, elliptical middle
speaker together with pressure unit to cover the
full frequency range of 30-20,000 c/s. Complete
with speakers, cross-over unit, level conthol, etc.
1.19.

‘“ 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 18 x 33in. high. £11.5.6
r !
{ !
! !
l c
] |
! AG-9U MA-12 H

o~ !

‘“ MALVERN >’ HI-FI EQUIPMENT CAB-
INET KIT. Will house all your Hi-Fi equipment.
‘“ Left in the white ’ for finish to choice, Size
394 x 32 x 2l§in. £17.5.0

HI-FI SINGLE CHANNEL AMPLIFIER KIT.
Model MA-12. 12 w. output, wide freq. range,
low distortion. £10.19

STEREO CONTROL UNIT KIT. Model
uUSscC-I. Push button selection, accurately
matched ganged controls to £+ | 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 (2 mV.
available, 7/6 extra). Ganged controls, Stereof
Monaural gram., radio and tape recorder inputs,
Push-button selection. Two-tone grey metal
cabinet. £26.12.6

6-W. STEREO AMPLIFIER KIT. Model S-33.
3 watts per channel, 0.3% distortion at 2.5
wjchal., 20 dB N.F.B. Inputs for Radio (or Tape)
and Gram Stereo or Monaural, ganged controls.
Sensitivity ’200 mV. £12.8.

HI-FI SPEAKER SYSTEM KIT. Model SSU-I.
Ducted-port bass reflex cabinet *‘ in the white,”
Twin speakers, With legs £11.16.6 £10.15.6.

STEREO-HEAD BOOSTER KIT. Model
USP-1. Hi-Fi Stereo pre-amplifier for low output
Hi-Fi P.U.)s. Input 2 mV to 20 mY. Output
adjustable from 20 mV. to 2 v. 40-20,000 c/s
Also suitable as low-noise R.C.-coupled hlgh gam
monaural amplifier. £

TAPE AMPLIFIER UNIT KITS. Models
TA-IM and TA-IS. This Combined Tape Record/
Replay Amplifier is availale 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

A!;é: DAYSTROM >

Sin. OSCILLOSCOPE KIT. Model O-12U.
Has wide-band amplifiers, essential for TV servic-
ing, F.M. alignment etc. Vertical frequeney res-
ponse 3 ¢/s to over 5 Mc/s, without extra switching
T/B covers 10 ¢/s to 500 kcfs 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. 15@, 500, 1,500, 5,000 and
15,000 cfs. Sig. freq. response [0-100 kefs. &+ 1 dB.
Separate gain controls and sync. output. Sig.
input range 0.1-1.8 v. r.m.s. £10.15.6

CAPACITANCE METER KIT. Model CM-IU
Direct reading 44in. scale. Full-scale ranges
0-100u:F, 0-1,000uuF, 0-0.0 1uF & 0-0.1uF £14.15.0

DECADE CAPACITOR KIT. Model DC-I.

Capacity values 100puF to O.111uF in 100uuF
steps. £6.5.6
VALVE VOLTMETER KIT. Model V-7A,

7 voltage ranges d.c. volts to 1,500 a.c. to 1,500
r.m.s. and 4,000 peak to peak. Resistance 0.1Q2
to 1,000 MQ with internal battery. D.C. input
impedance Il MQ dB measurement has centre-
zero scale. Complete with test prods, lead and
standardising battery, £13.0.0

R.F. PROBE KIT. Model 309-CU. Extends the
frequency range of our V-TA to 100 Mcfs. and
enables useful voltage indication to be obtained
up to 300 Mc/fs. £1.9.6

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

R.F. SIGNAL GENERATOR KIT. Model
RF-1U. Provides extended frequency coverage
on six bands from 100 kefs.-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-1U.
Functions as oscillator or absorption wave meter.
With plug-in coils for continuous frequency
coverage from [.8 Mcfs. to 250 Mc/s, £10.9.6
Two Additional Plug-in Coils Model 341-U extend
coverage down to 350 ke/s. With dial correlation
curves, 15/-.

TRANSISTORISED VERSION. Model
XGD-l. 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. in.termittentd
£14.14.

23in. SERVICE ’SCOPE KIT. Model OS-I.
Light, compact, portable for service engineers,
Dim. 5 x 8 x l44in. long. Wt. 10:lb. £19.10.0

POWER SUPPLY UNIT KIT. Model MGP-I.
Input 100/120 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

«~- Forthcoming Models «~..

AUDIO SINE-SQUARE WAVE GEN-
ERATOR. Model AO-IU. Inexpensive gene-
rator covering 20 cfs. to 150 kcfs. in four ranges

with choice of sine or square waves. Size %4in.
x 6%in. x 5in. £12.18.
STABILISED POWER PACK. Models

MSP-IM and MSP-IW. Input 200-250 V., 40-
60 cfs. A.C., fully fused. Outputs: H.T. 175-400 V.

D.C. at 150-225 mA. in 3 switched ranges. Size:
13in. x 8%in. x 94in.

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

® Deferred Terms available on all orders above £10 ®

D P o = S R S o e o o

DAYSTROM

DEPT. W.W.6 GLOUCESTER, ENGLAND

A member of the Daystrom Group, Manufacturers of the

WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS
|

LTD.

NAME ...
(Bloc

ADDRESS

Full details of model(s)

1t

B e
highest quality at lower cost
PP EDE U S

MULTIMETER KIT. Model MM-IU.
0-1.5 V. to 1,500 V. A.C. and D.C.;
I5A. d.c.; 0.2Q to 20 MQ. 4fin.

Ranges
150uA to
50uA meter.

£11.18.6

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

AUDIO SIGNAL GENERATOR KIT. Model
AG-2U. [0 cfs. to 100 kefs., switch selected.
Distortion less than 0.1%. 10 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 2 to 5 MQ and power
factor. 5-450 v. test voltages. With safety switch,

£8.6.6.

DUAL-WAVE TRANSISTOR RADIO KIT.
Model UJR-I. This sensitive headphone set is a
fine introduction to electronics for any youngster.

£2.16.6

MGP-|

4-WAVE TRANSISTORISED PORTABLE
KIT. Model RSW-I. 7 Transistors and three
diodes. For short snd Medium wave-bands (200-
550, 90-200, 18-50, and 11-18 m.). In solid leather
case fitted with retractable whip aerial. £21.18.6

TRANSISTOR PORTABLE RADIO KIT.
Model UXR-1. Pre-aligned I.F. transformers.
printed circuit and a2 7 x 4in. high-flux speaker.
Real hide case. £14.18.6

HI-F1 F.M. TUNER. Tunmg range 88-108 Mcls
For your convenience this is available in two units
sold separately as follows: Tuner Unit (FMT-4U)
with 10.7 Mc/s. LF. output £3/2/- inc. P.T. LF.
Amplifier , (FMA-4U). Complete with case and
valves £11.11.0. Total £14.13.0

“MOHICAN” GENERAL COVERAGE
RECEIVER KIT. Mode!l GC-1U. Fully tran-
sistorised. Continuous frequency coverage 550
kc/s. to:30 Mcfs. in five bands. Electrical band
spread on five additional bands, covers amateur
frequencies from 80-20 . m. B.F.O. tuning and
Zenar diode stabiliser. Size 6Fin. x 12in. x I0|n

AMATEUR TRANSMITTER KIT. Model
DX-100U. 150 w. input. Covers all amateur
bands from [60-10 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. 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. ldeal for
our DX-40U and similar transmitters. £11.2.0

BALUN COIL UNIT KIT. Model B-1U,
Will match unbalanced co-axial lines to balanced
lines of either 75 or 300 ) impedance £4.9.6

Prices include free delivery in the U.K.

Please send me FREE CATALOGUE (Yes/NoO)...iccvevenriariuernans eteerniee I
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THREE YEARS AGO we offered the first SERVISCOPE* to Industry with nota.ble

success: Last year we introduced a double beam version and again acceptance was immediate.
Now we extend the range still further with the new $.42, a high performance version of the original

Serviscope with many outstanding features.

4” spiral P.D.A. C.R. tube operating at 3.7 Kv.
Increase gain—maximum sensitivity 10 mV.
Unique extendible light hood.

Pulse bright-up for single stroke working.

H.F. synchronisation compatible with Y ampli-
fier performance.

Accurate calibrated Input attenuator. Wide range callbrated
time base (down to 5 sec/cm. if necessary). X expansion control
to 10 dia. D.C. coupled flyback banking. Versatile triggering
circuit unique to ‘Serviscopes’. llluminated graticule. Weight:
18 lbs. Price: £92.

Basically the same rugged, lightweight, versatile instru-
ment as its well-tried predecessors, the $.42 has the
ability to meet more exacting demands with its high
writing speed and additional high gain facility. Evolved
originally for computer development and servicing, the
S.42 has special applications wherever pulses have to
be measured at low repetition rates, for example, a
single shot 1x sec. pulse can be seen and photographed.
In addition, it has general applications throughout the
electronics industry.

* ‘Serviscope' Is the reglstered trade mark of
TELEQUIPMENT LIMITED 313 Chase Road, Southgate, London, N.14. Telephone: Fox Lane 1166
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108 Diecoidal Feed-Thru

SPECIFICATION

CAPACITANCE 1,000pF.
TOLERANCE -20% +80%.
WORKING VOLTS 350 d.c.
FLASH TEST VOLTS 1,050 d.c.

S 1 $ T OR
M I T E D

* |

Ceramicons’

The Erie Discoidal Feed-Thru Ceramicon,
which has been specifically designed for UHF
applications, embodies a dielectric of disc
form enclosed in a metal shell, thus producing
a radial current pattern, and so ensuring mini-
mum inductance and minimum radiation, which
are essential requirements for all such appli-
cations.

Other important features of design are the
short heavy terminations, which further mini-
mise inductance, and, hermetical sealing,
which provides mechanical strength and full
climatic protection.

The result is a truly outstanding and rugged

component which will commend itself to all
those concerned in the design and manufacture
of UHF equipment.

HEDDON STREET, LONDON, W.1

Telephone: REGent 6432
FACTORIES

Great Yarmouth and Tunbridge

Wells, England: Trenton, Ont.,

Canada: Erie, Pa., Holly Springs,

Miss., and Hawthorne, Cal., U.S.A.

YRegistered Trode Marks

Photograph of miniature by courtesy of Victoria & Albert Museum
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Why struggle with Mains Voltage Fluctuation ?

If you have any problem involving a.c. voltage

regulation, the solution is to call in ‘Advance’—

the Constant Voltage Transformer specialists.

Investigation of your problem may prove that a standard
type ‘Volstat’ will meet the case; or maybe, a special

design is called for. In either event, the wealth of experience
gained by ‘Advance’ over many years in probing every

aspect of mains stabilization provides the surest, quickest,
and certainly the most economical, solution to your difficulties.

VOLSTAT

%
CONSTANT VOLTAGE TRANSFORMERS

‘VOLTAGE STABILIZATION’ Adl/m .

This ‘Advance’ Booklet gives authoritative.
information on ‘Advance’ Constant Voltage
Transformers, and the service available

to deal with your partlcular voitage
fluctuation problems.

Send for a copy.

TO ADVANCE COMPONENTS LIMITED,
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX.
Please send me a copy of your booklet
" Voltage Stabilization ™ by ** Advance.”

POST THIS COUPON TODAY p

Wm COMPONENTS LIMITED “niadd
: . ADDRESS ..
el INSTRUMENTS DIVISION T

ROEBUCK ROAD « HAINAULT ¢ ILFORD » ESSEX TELEPHONE : HAINAULT 4444
ITGD84
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TRANSFORMERS CONTINDOUS RATING. Short Rating Transtormers aso availaie.

5V 80A ..LI0
4V 100A ... £10 5YV
12v ISA .. £4 3y
60 V 40A .. €25
110 vV 4A . £ 4V
18V 30A ... £9 oV
6V 00A .. £12 1oV
24V A .. £12
30V 25A €2 iov
0V 40A .. £21 10V
55V I5A .. £12 0V
5V 150A .. £18
10 vV 10A .. £15 lov
40V 25A .. £17 20V
5V 300 A .. €20 0V
612V S50 A ... £10
12V 60A ... £12 5V
2V 100A .. £16 2v
50 V 60 A ... £29 28V
10-15-25 V 100A .. £28
10-20-30 V 100 A ... £33 LA
110V centre tapped 25 A ... £29 {ev
6-12-18-24-30 V 12A ... £l
TRANSDUCTORS THREE-PHASE
SATURABLE REACTORS TRANSFORMERS
Input 400/440 V.
Saturable Reactors for con- 40V 50 A 3-phase £40
~ trolling AC loads from .5kVA 230 V 50 A 3-phase £78
to 300kVA. Available for 1oV 00 A 3-phase £90
all standard AC supply volt- 4V 5000 A 3-phase £130
ages, single-phase and 3-phase. These and other Transformers
Standard DC control volts: can be supplied for 3-phase,
12, 24, 36, 110 and 240 V. 6-phase and 12-phase Rectifiers

VOLTAGE SELECTOR
VOLTMOBILE ,yro.7RANSFORMERS

Range: From 1.6% to 1009 of Supply Volts in 64 steps of 1.6%.
ON LOAD SWITCHING. 259, OVER-VOLTS available as extra.

VOLTMOBILES can be used 250 V. 440V. 440 V.
by themselves or in the prim- Output S;r;]gle- S;Egle- Th;;]ae-
aljy of another transformer to 30 A “gse —ase £l Igse
give very fine changes of g9 A £70 €82  £143
output. 100 A £99 £116 £176

D-C MOBILE- RECTIFIER SETS

For 240 V. AC. The larger outputs are available for 3-phase supply.

Full load DC Volts and Amps are stated.
Prices are without Meters and Regulators.

6V

6V 36V 20 A

6V 36V 40 A

12V 36V 60 A

12V tHov 5A

12V 1oV 10 A

2v 1ov 15 A

2V 1ov 20 A

2V 1ov 25 A

12V 220V 130 mA

24V 250 V 6 A

24V 250 V 10 A

24V 250 V 15 A

24V 250 V 20 A

24V 1,200 vV

24V oltm:
24V Stabilising Circuits—Smoothing Circuits—Varfacs.

SPECIFIC. ENQUIRIES e invited r  HARMSWORTH, TOWNLEY & CO.

Transformers and et Mroaser 2 JORDAN STREET, MANCHESTER 15, CENTRAL 5069




WIRELESS WORLD JunE, 1951

The complete
picture of
world plastics
progress

* gather new ideas —

study new techniques, talk chemistry,
production and merchandising.

| INTERNATIONAL PLASTICS EXHIBITION
AND CONVENTION

The greatest display of its kind ever assembled under one roof,
Europe’s major plasticsevent in 1961 will present the most-up-to-date

21 J u n e — developments in every phase of the industry.

The newest plastics materials, the latest processing machinery and
equipment, finished and semi-finished products of every type,

1 J u l y 1 961 shape and size, machines of every kind in operation—the complete
picture of world plastics progress—will await your examination.

Do not miss this vitally important Exhibition—or the concurrently
held convention, where you can discuss every aspect of the

G RAND ’ plastics industry with international experts.
NATIONAL % Exhibits from many countries 3 Convention on subjects of
& E M PI R E H A L LS % Many developing materials major plastics interest
OLYMPIA of future importance % International Design Display

% Thousands of typical end uses 3 Daily films in special cinema

LONDON

organised for the \LYFFE journals ‘BRITISH PLASTICS’ and
‘INTERNATIONAL PLASTICS ENGINEERING’ by Iliffe Exhibitions Ltd.,
with the co-operation of the British Plastics Federation.

TO THE MANAGER ILIFFE EXHIBITIONS LTD DORSET HOUSE STAMFORD STREET LONDON SE1

ThIS iS Please send me visitors® brochure, free season ticket, etc., for Interplas.

an exhibition T DATE. oo
you M see FIRM oo
Post this ADDRESS ...
TODAY .
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Specialists in
THE DESIGN AND MANUFACTURE OF
Vacuum Equipment

VACUUM OVENS ° DEPOSITING -
SPUTTERING * VALVE PUMPING = CR.T., etc.

Single position Vacuum Oven. Temp.
0-300°C Vacuum range 104 double ended
for fitting in glove box.

Vacuum Oven with s -

1ngie position

glove box. C.R.T. Pumping

Unit complete

with vacuum

reading, auto-

) ' matic  controls,

Automatic Rotary final exhaust machine for electric seal-off,
C.R.T. complete with oven, air circulation, eEC)

automatic temperature controls, etc.

Indicatlng
lights on all
switches Includ-
ing fuses all
visible on front
panel.

VAGWELL
ENGINEERING CO. LTD.

WILLOW LANE + MITCHAM - SURREY
Tel.: MITcham 8211 (3 lines)



18 WIRELESS WORLD JUNE, 1961

NPN DIFFUSED JUNCTION

- SILICON POWER
TRANSISTORS

2 TO 30 WATTS DISSIPATION AT 100°C

OUTSTANDING FEATURES
% Extremely low saturation resistance % High beta at high current
% High current and power dissipation ratings % High temperature performance (up to 175°C)

"’
HIGH POWER TYPES
MEDIUM POWER TYPES
LOW POWER TYPES
) XC703 XC713 XC723
Maximum collector/base voltage (volts) . .. ok 50 60 60 60
Maximum emitter/base voltage (volts) .. X .. 12 12 10
Minimum hfe (Ve = 4V, I = 200 mA) .. . .. - 15 — —
(Vee = 4V, Ic = 750 mA) .. 00 .. — 15 —
(Ve = 4V, I = 1.5 A) .. .. .. od — == 10
Average fy (Voo = 28V, I = 5 mA) (Mc/s) oG .. od 1.5 — —_
(Veb = 28V, I. = 5 mA) (Mc/s) .. N 5 — 125 —
(Veb = 12V, I. = 100 mA) (Mc/s) .. _ | o — - 1

Have you our latest transistor data sheets? A request on your business notepaper will bring you a set made up to date.

EDISWAN SEMICONDUCTORS

MAZDA Associated Electrical Industries Ltd
Radlo & Electronic Components Divislon
Semiconductor Department

155 Charing Cross Road, London, W.C.2 Telephone: GERrard 9797
CRC 15/87
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Part of Stage D in ATV’s new £4,000,000
Studio Centre at Eistree, which was
opened on 7th April by Dr, The Rt. Hon.
Charles Hiil, P.C., M.P., Chancellor of the
Duchy of Lancaster.

ASSOCIATED TELEVISION LIMITED
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Cee ua on
STAND 155
R.E.C.M.F. EXHIBITION
OLYMPIA MAY 30-JUNE 2

Attenuators and Faders + Plugs and Sockets -
Wirewound Potentiometers © Stud Switches
Push Button Switches *+ Midget R.F. Chokes
High Stability Carbon Resistors * Terminals
Fixed and Adjustable Wirewound Resistors

Knobs, Dials and Pointers * Toggle Switches

Printed Circuit Connectors

Painton & Co.Ltd.

KINGSTHORPE NORTHAMPTON
Tel: 34251 (10 lines) Grams : ‘Ceil Northampton’ Telex: 31576

D R RS

S
i
-
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Encapsulated transductors
meeting Climatic Classifica-
tion-40/70 H1, They have passed
the tests for Inter-Service Type
Approval as specified in RCS
(Prov) 217, and are used exten-
sively in Service equipment.

WIRELESS WORLD

1
|

Open-type transductors suit-
able for use in industrial appli-
cations requiring Climatic
Classification :40/70-H2. Many
of these transductorsare inuse
in steel works, coal mines and
similar situations where *ro-
bustness and reliability are of

. Wherever
speed, frequency or
voltage is controlled

21

you’ll find

Transductors use toroidal
cores, the whole assembly
being encapsulated inan epoxy-
resin to make a component
satisfying the requirements of
Climatic Classification 40/70
Hl. This range is Admiralty
Approved and is used exten-

andess

TRANSDUCTOR
AND MAGNETIC
AMPLIFIER SYSTEMS

N T L TR

SCSESRESSSTHENCSESSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSIAS
Type 1000 Type 2000 Type 3000 Type 4000

In the 4000 range the transduc-
tors are of the same high qual-
ity and finish as the 2000 range.
but the construction is such
that they can be supplied as
elther 1-, 2-, or 3-element as-
semblies. Climatic Classifica-
tion 40/70 H2.

prime importance. sively in Service equipment.
Supply Freq. | D.C. Output Supply Freg.| D.C. Output Supply Freg. | D.C. Output Supply Freq. | DC.Output,
50 ¢fs From 0°005W to11W 50 c/s |From 50Wto 6500W 50c/s |[From 50W to 250W 50c/s | From 50W to1000W
400c¢c/s | From 1W to 145W 400¢/s | From 500W to 4000W 400¢/s | From500W to 2000W 400c/s { From500W to 8B000W

The Sanders range of high performance trapsductors is ideally suitable for use in automatic
control systems and applications wheré size, weight and quality are important., A
comprehensive selection of transductors exists for operation from both 50 ¢/8 and 400 ¢/s
supplies. The advantage of being able to obtain astandard type of transductor with known
characteristics enables them to be offered at competitive cost and with a short delivery
period, In addition to this standard range, a large selection of transductors is produced
using the same high quality construction, but having different windings to suit individual

requirements.

This is one of a series of new
instruments and components by

andere

GROUP OF COMPANIES

W. H. SANDERS (ELECTRONICS) LTD

GUNNELS WOOD ROAD °
Telephone : Stevenage 981.

STEVENAGE * HERTS
Telex 82159 Sanders Stev.
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IWESTINGHOUSE

METAL RECTIFIERS

AND

SEMIGONDUCTORS

i

.

7

__

RADID AND ELEGTRONIC
GOMPONENT SHOW

____

\

% OLYMPIA,LONDON 30™ MAY-2" JUNE 1961
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\w
N\

.

.

\\ Silicon power transistors and trinistors for control and power applica- §
tions in a.c. and d.c. circuits. §

N

.

" Silicon diodes with outputs ranging from a few milliamperes to %
hundreds of amperes at up to 1500 volts p.i.v. %

.

\

\ Low priced miniaturised selenium assemblies, utilising double- or §
quadruple-voltage elements, for control circuitry. \§

.

- .

N Low self-capacifance selenium rectifiers for gating circuits. \
.

\

WESTINGHOUSE BRAKE AND SIGNAL CO., LTD. |

V.

82 York Way, King's Cross, London, N.1 Tel: TERminus 6432
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battery operated gramophone deck

AEW by Goldring

The ‘Cygnet’ portable Gramophone Deck makes
its first appearance at the R.E.C.M.F. Exhibition on Stand 208. This latest Goldring
development is a battery operated four speed portable deck fitted with an auto-stop
mechanism, and powered by a 6-pole D.C. motor with very low current consumption,
giving constant speed over a voltage range of 9v to 4iv. The 8" turntable is semi-
recessed and overall dimensions of the unit are only 11" x 9”. Supplied with pick-up
arm and cartridge, the ‘Cygnet’ offers unlimited opportunities to manufacturers
with an eye on the ever increasing market for portable record players.

also on STAND 208

sk Stereophonic and Monaural Cartridges
including the latest Ceramic and Crystal types
sk Plick-up arms, including transcription types

%k Sapphlire and Diamond Styll and styll
inspection Microscopes

GOLDRING MANUFACTURING CO. (Gt. Britain) LIMITED
Q 486-488 High Road, London, E11 Telephone: LEYtonstone 8343

23
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| 3 FREE CAPACITOR
CATALOGUES

Three new publications are now
available giving complete details of
the following capacitor ranges

Paper Dielectric Capacitors
Plastic Dielectric Capacitors
Mica Dielegtric Capacitors

Write now—on Company letterhead-
ing please—indicating which of these
catalogues you would like to receive.

TMC

STAND 304

RADIO AND ELECTRONIC
COMPONENTS EXHIBITION

WirzLESS WORLD June, 1961

capacitance values. Every one backed by the skill of
technicians who know the exacting demands which are made on
the hard-working capacitor. Low-priced capacitors for
run-of-the-mill uses as well as those for top quality precision
work . . . youw’ll get them all from TMC

TMC Capacitors are playing their partin. ..

RADIO AND TV EQUIPMENT—ELECTRONIC EQUIPMENT
COMPUTERS—TELECOMMUNICATIONS—FILTERS

RADAR—PULSE FORMING NETWORKS—INTERFERENGE SUPPRESSION
POWER FACTOR CORRECTION—ENERGY STORAGE

Capacitance Tolerance from 0.1% Working Voltages
up to 300 RV TMC

CAPACITORS

TELEPHONE MANUFACTURING COMPANY LIMITED
Dept. W, Components Division . Sevenoaks Way St. Mary Cray
Telephone: Orpington 26611 Orpington - Kent

N
A MEMBER OF THE Q@ GROUP OF COMPANIES
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DRAYTON REGULATOR

ANNOUNCEMENT

The Drayton Regulator & Instrument Co. Ltd. ,

announce that as and from

June 1st, 1961,
the Company’s name has been changed to

Drayton Controls Ltd.

DRAYTON CONTROLS LTD.

BRIDGE WORKS - WEST DRAYTON - MIDDLESEX - TEL. WEST DRAYTON 4012
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new ILIFFE books

on television, radio

and electronics

obtainable from
leading booksellers

published for WIRELESS WORLD and
WIRELESS & ELECTRICAL TRADER

by
ILIFFE Books Ltd.

DORSET HOUSE
STAMFORD STREET, LONDON, S.E.1

Principles of Semiconductors

Introduction to the properties and applications of semiconductorc
M. G. SCROGGIE, B.Sc., M.LE.E.

The author, whose book “Foundations of Wireless” has sold over
190,000 copies, here deals with semiconductors and dispels the
mysteries which have surrounded this apparently complicated subject.
Weritten in a style that makes for easy reading, the book provides a
straightforward introduction to this increasingly important subject.

21s. net by post 22s. 156 pp. inc. 115 diagrams and 12 pp. plates

Radio- Valve Data  7th Edition

Characteristics of 4,800 valves, transistors, rectifiers and cathode ray tubes

Compiled by WIRELESS WORLD

This new edition has been completely revised, re-indexed and
brought up to date to incorporate the characteristics of the latest
types of valves and cathode ray tubes with particular emphasis on
semiconductors. Includes obsolete and current types and a com-
prehensive table of equivalents.

Drawings of valve base connections are given and referred to in the
index as well as the main tables.

6s. net by post 6s. 10d. About 160 pp.

Principles of Transistor Circuits  2nd Edition

Introduction to the design of amplifiers, receivers and other circuits
S. W. AMOS, B.Sc. (HONS.), A.M.LE.E.

Completely revised and enlarged edition of a recent book that quickly
became popular. The first two chapters, which have been completely
re-written, deal with the basic properties of transistors, but the main
emphasis of the book is on circuit design.

21s. net by post 22s. 210 pp. 125 diagrams

Television Receiver Servicing

Volume I. Time base circuits. 2nd Edition
E. A. W. SPREADBURY, M.Brit.lL.R.E.

Covers all the faults that can occur in time base circuits or in other
parts of a television receiver affected by their operation. Explains
all the complexities in simple, readable language, describes the
numerous varieties of circuits used in past and present receivers and
shows how faults can best be traced.

25s. net by post 26s, 5d. 362 pp. illustrated
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FERRANTI

TECHNICAL HANDBOOK

P

SEMICONDUCTOR DEVICES
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FERRAN
T Lini,
=i £D. GEM aMiLL, CHADDERTON " Sape.. 1939,
: . OLDHA,
+ LANCS.

Available on a subscription basis at a cost of £1. 0. 0. the Ferranti Technical
Handbook provides data on ratings, typical operating conditions, perform-
ance curves and physical details. It also provides information regarding the
physics, installation, cooling and protection circuitry for low current and
miscellaneous diodes, power rectifiers, switching diodes, voltage reference
diodes, voltage variable capacitors, low current transistors, power transistors

and photocells.

FERRANT! LTD + GEM MILL - CHADDERTON - OLDHAM - LANCS  Tel: MAIn 6661. London Office: Tel. TEMple Bar 6666

FE 198
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eLECTRo

A FULL RANGE OFAC.&D.C.

SOLENOIDS

PROMPT DELIVERY

llustrated technical data sent on request :

ELECTRO METHODS LTD., General Products Division, CAXTON WAY,STEVENAGE, HERTS

Telephone : Stevenage 2110-7
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FOR THE FULL
APPRECIATION AND
ENJOYMENT OF

YOUR KIND OF MUSIC. ..

The complete Quad range of
matched units comprises :

‘QUAD 22 Control Unit

QUAD II Amplifier

QUAD Electrostatic Loudspeaker
QUAD F.M. Tuner

Send a postcard to Dept. W.W.
for illustrated leaflet.

—for the closest approach to the original sound

ACOUSTICAL MANUFACTURING COMPANY LIMITED - HUNTINGDON - HUNTS Telephone : 361
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Microwave equipment
and
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L
O
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Measuring bench for 8.2-12.4 kMc s

IC measuring

PHILIPS

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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WireLESs WoRLD 31
DESCRIPTION MAX. VSWR.

4020 X | Straight Waveguide Section — Length 10, 20, and 40 cm
4025 X | E-plane Bend 1.07 Radius of curvature 29 mm
4030 X | H-plane Bend 1.07 Radius of curvature 29 mm
4035 X | Twist 110 Length 187 mm
4040 X | Shunt Tee — Length 80 mm
4045 X | Series Tee — Length 80 mm
4050 X | Hybrid Tee — Decoupling > 40dB
4070 X | Waveguide/Coaxial Adapter 1.50 50Q N-connector
4080 X | Horn 1.25 Directivity: E-plane 20°, H-plane 25°
4090 X | Multi-hole Directional Coupler 1.05 Directivity: >40dB, coupling factor 10dB or 20dB (& 0.2dB)
4095 X | Cross-guide Directional Coupler —_ Directivity: 20dB, coupling factor 26dB (+ 0.5dB)
4110 X | Fixed Attenuator 1.10. Attenuation 6, 10 or 20dB (x 0.2dB), max. peak power | kW
4130 X | Variable Flap Attenuator 115 Max. attenuation >20dB
4150 X | Variable Rotary Attenuator LIS Max. mean power | W, max. attenuation 50dB,accuracy * 20/p
4170 X | Low-power Matched Load 1.05 Max. mean power 2 W '
4200 X | Klystron Mount — When using klystron 2K25 the output power is > 20 mW
4220 X Adjustable X-tal Mount 1.10 Sensitlvity: | mV D.C. for 0.1 yW, 50Q N-connector
4225 X Broadband X-tal Mount 1.50 Sensitivity: | mV D.C. for 10 yW, 50QBNC-connector
4245 X | Tunable Thermistor Mount 1.10 Freq. range 8.2-li kMc/s,” 500 BNC-connector
4260 X | Calibrated Short Circuit >100 Accuracy of the displacement 0.02 mm
4280 X Stiding Screw Tuner from 20 to>1.02 [ Insertion loss for a VSWR of 20 is >2dB
4290 X | Direct Reading Wavemeter — Freq. range 8.5-9.8 kMc/s,

absolute accuracy = 2 Mc/s, loaded Q 10,000
4300 X | Broadband Wavemeter 1.i0 Relative accuracy 3.10-4, loaded Q >3,000
4360 X | Measuring Cavity — Freq. range 8.65-8.95 kMc/s, loaded Q >3,000,

magnetic field for electron resonance 3,300 gauss
4380 X | Standing Wave Detector 1.05 Accuracy of the probe displacement 0.0l mm,

50Q BNC-connector i
4385 X | High Precision Standing Wave — Measurable VSWR between 1.005-2,000, accuracy

Detector probe displacement 2 u, probe penetration 0-3 mm

4421 X | Ferrite Isolator 115 Freq. range 8.5-9.6 kMc/s, forward att. < 0.8dB,

reverse att.>[3dB, max. peak power 50 kW
4422 X | Ferrite lsolator 1.20 Freq. range 8.5-9.6 kMc/s, forward att. < 0.5dB,

reverse att.>20dB, max. mean power | W
4500 X | 3 cmNoise Generator >1.20 Nolse factor 18.7dB (K50A), attenuation 0-13dB

Additional Instruments: D.C. Microvoltmeter, type GM 6020 - Klystron Supply, type GM 4561 - Bolometer Bridge, type GM 4460

ETYPE DESCRIPTION MAX. VSWR.
PP 4020 Q Straight Waveguide Section —_ Length 5, 10 or 20 cm
PP 4025 Q E-plane Bend 1.07 Radius of curvature 35 mm
PP 4030 Q H-plane Bend 1.07 Radius of curvature 37 mm
PP 4035 Q Twist 1.07 Length 50 mm
PP 4050 Q Hybrid Tee - Decoupling >35dB
PP 4080 Q | Horn 115 Directivity: E-plane 159, H-plane 6°
PP 4130 Q | Variable Flap Attenuator Max. attenuation >20dB
max, mean power 200 mW
PP 4150 Q | Variable Rotary Attenuator 1.15 Max. attenuation 50dB, accuracy + 30/
PP 4170 Q Low-power Matched Load 1.05 Max. mean power | W
PP 4200 Q | Klystron Mount — When using klystron 55,335 the output power is 100 mW
PP 4222 Q Adjustable X-tal Mount 1.25 50Q BNC-connector
PP 4260 Q | Calibrated Short Circuit 50 Accuracy of the displacement 0.02 mm
PP 4270 Q Sliding Screw Tuner from 10 to 1.03 Insertion loss for a VSWR of 10 is x2dB
PP 4300 Q | Broadband Wavemeter 1.20 Relative accuracy 5.10-4 loaded Q >3000
PP 4382 Q | Standing Wave Detector 1.03 Accuracy of the displacement 0.0l mm
max. probe penetration | mm, 50Q BNC-connector
PP 4420 Q Ferrite [solator LIS Freq. range 33-36 kMc/s, forward att.<|dB
reverse att, 13-26dB, max, mean power 200 mW

Additional Instruments: Klystron Supply, type 4485 - D.C. Microvoltmeter, type GM 6020

e g 2R uality teols for industry and research

PHILIPS
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The finest
compromise

in the
world !

Facing the fact nothing in series production is
made regardless of ultimate cost, every manufac-
tured article is a compromise. What matters,
is ‘“ how much of one?”

There are better tape recorders than the new
Brenell Mark 5 type M, but not many and not
much. This new machine of ours is basically the
well-established and highly-reputed Mark 5,
but incorporates certain refinements and facilities
which many an enthusiast will welcome. The
fact that it is not a radical departure either in
specification or functional styling, results from our
policy of making a very good thing . . . and making
it in such a way that by development even higher
standards of performance and dependability may
be offered.

88 gns. buys much more than the features listed
below. It buys integrity and craftsmanship in
design, component manufacture and individual
assembly. The kind of quality these represent,
i3 so very close to perfection yet so comparatively
inexpensive that one would need more affluence
than critical concern in order to fault it.

A demonstration will show ‘¢ the finest compromise
in the world ”’ to be a supportable and worthwhile
claim. And if your demands or price inclination
are more modest, the original Mark 5, at 64 gns.,
continues to be available.

Separate recording and replay heads and
amplifiers. The replay amplifier may be
used for tape monitoring during recording;
the tape passes across the replay head a
fraction of a second after recording.

Brenell

MARK 5: 64 GNS. MARK 5 STEREO:
28 GNS. 3 STAR 58 GNS. (} track model available).
STEREO: 89 GNS. (additional { track replay facilities £12 extra)

Frequency response:
40—20,000 ¢/s + 2dB at 15 ips
40—18,000 ¢/s + 3dB at 74 ips
40—13,000 ¢/s 4 3dB at 3% ips
40— 7,000 ¢/s + 3dB at 1} ips

Amplifier. response 40-40,000 c/s + 2dB.
Superimposing and mixing facilities.
Recording level meter.

Adjustable rotary tape guide to ensure even
tape winding and which reduces drag on
rewind.

3 INDEPENDENT MOTORS including the
hysteresis synchronous main motor with a
balanced outer rotor and heavy statically and
dynamically balanced flywheel.

WOW AND FLUTTER: Below .05%, at 15 ips.
Below .1% at 7% ips. Below .15% at 3% ips.
Below .25% at 1% ips.

FREQUENCY CORRECTION at 15, 7%,
31 and 17 ips.
INTERNAL SPEAKER. 9XxS5in, elliptical.

EXTRAS:
Crystal microphone, £3/3/-.
Ribbon microphone, £10/2/6.

£99.12.0. MARK 5 DECK:
3 STAR

Sole manufacturers:

BRENELL ENGINEERING CO., LTD.
LONDON, W.C.I.

A DOUGHTY STREET,
Chancery 5809, Holborn 7358,

June, 1951

GD 728
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Electronic Engineering
Technology

TRAIN with C.R.E.L.

WHO C.R.E.l. ARE

C.R.E.I. (The Capitol Radio Engineering Institute) was founded in America 34 years ago.
It is well-known for itsresidential college in Washington and also for its unique procedures
in offering students unable to undertake full-time study an equivalent education conducted
in their own time and at their own pace. Many of the leading electronics engineers in
American Industry and in the American Services are C.R.E.L trained. At this moment over
20,000 students in the United States alone are taking C.R.E.I. home study courses,

C.R.E.l. HOME STUDY COURSES ARE NOW AVAILABLE FROM GREAT BRITAIN

Accepted in the United Kingdom for part refund of fees to members of the three Services,
C.R.E.I. courses offer serious-minded students determined to further their careers the
following distinct advantages:

1. Thorough step-by-step tuition by highly-qualified tutors possessing up-to-the-
minute knowledge of technological development and industrial requirement.

2. Courses that are being continuously revised to keep pace with technological
advancement—in this way the inevitable out-of-dateness of text books is avoided.

3. Individual tuition. The ‘relationship’ between student and tutor is a personal one
in the sense that the student’s individual requirements and progress are taken into
account, throughout the course. There is no question of proceeding at the rate of a
class. Your ‘class’ with C.R.E.L consists of one person—you.

OPPORTUNITY is boundless — for the qualified

C.R.E.I. courses call for hard work and personal discipline, essential
requirements for a successful career. C.R.E.L. qualified men are able to
do more important work with the accompanying rewards.

If you have at least two years practical experience
in electronics or a suitable educational background,

are avaiiabie in: e e T
O ey = T O safias SLOANE STREET, LONDON, S
(IT) Mathematicsfor Elec- r_Please send me (formnformation and entirely without obligation)
tronic Engineers full details of the Educational Programmes offered by your Institute.
(III) Automation NAME,
(IV) Radar ADDRESS. I,
(V) servo B

(VI) Nuclear Engineering ELECTRONICS EXPERIENCE....... ...
Technology e

C.R.E.I. (LONOON), (DEPT. W.6) GRANVILLE HOUSE, 132/135 SLOANE STREET,
LONDON, S.W.1.
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Magnetron
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CV1497

Typical Peak
Output Power
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l Magnetron
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M565 -

The M565 is a water and forced-air cooled pulse magnetron
with a peak output power of 5SMW and operates at a fixed
frequency within the limits 1215 to 1365Mc/s.

DESIGNED

AND

MANUFACTURED BY
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ELECTRIC
MAGNETRUNS

rom HMW to kW

5586/CV36l11

This is a forced-air cooled pulse
magnetron with a peak output power
of IMW. Itis a tunable version of the
4]31-35 range, covering a frequency
band from 2700 to 2900 Mc/s.

2J42/CV3676

The 2J42 is a packaged forced-air cooled pulse
magnetron with a peak output power

of 8kW operating at a fixed fréquency within
the limits of 9345 to 9405Mc/s.

The range of pulse magnetrons manufactured by the
English Electric Valve Company Limited
is extensive and tncludes types for most applications.
For comprehensive information on any of our
magnetrons please write to the address below.

ENGLISH ELECTRIC VALVE CO0. LTD

Chelmsford, England. Telephone: Chelmsford 3491 | AGENTS THROUGHOUT THE WORLD
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D
RESSINGS

Anti Corona Tags, Battery Plugs and
Seckets, Cavity Cap Connectors, Co-Axial
Plugs and Sockets, Contacts, Fuscholders,
Croup Boards, Lampholders, Metal
Stampings, Phono Plugs and Sockets,
Plugs, Printed Circuit Connectors,
Sockets, Solder Tags, Speaker Connectors,
Switched Phono Sockets, Tag Strips,
Terminal Assemblies, Transformer Panels,

Vaive Pins, Valveholders and Cathode
Ray Tubeholders, Vibrator Sockets snd
Retainers, Voltage Selectors.

ARIEL PRESSINGS LTD.,

WOLLATON ROAD,
BEESTON, NOTTINGHAM

PHONE - BEESTON 256141 GRAMS - ARIEL. BEESTON NOTTS,

Jung, 1951
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State of readiness

There's no waste space in a chestnut;

it's functional through and through. Armour, padding,
insulation, packed full with potential promise.

Many instruments need this same compactness,

this same ability to endure heat and cold, sudden shock.
vibration, ¢changes of speed and pressure,

and still function readily when the looked-for stimulus is felt.
Venner reserve type batteries enable designers to
achieve this; compact, robust, hermetically sealed, these
lightweight units provide abundant, enduring, power
under extreme operating conditions.

VENNER RESERVE TYPF BATTERIES
| FOR PACKAGED POWER

Send for fuil technical detasls

Venner Accumulators Limited, A member of the Venner Group of Companies
KINGSTON BY-PASS - NEW MALDEN - SURREY * MALDEN 2442

37



38 WIRELESS WORLD JunEg, 1961

B.B.C. Copyright

EMI—Leaders in the world of sound

A large share of the recording of sound for entertain-
ment—television, radio, records—is carried out on EMI
recorders which range from complete studio installa-
tions to the small portable RE321—the most widely used
portable recorder in the world.

In addition to the electrical and mechanical excellence
of the equipment EMI users have the full backing of
specialised engineers to ensure top quality results and
trouble free operation—vital to the full use of studio
time. Consult EMI on sound. Over 60 years’ experience
of sound recording is at your service.

Portable RE321
Animproved transistorised version of the model L2 already
in use throughout the world for *on-the-spot" recordings.

Price £124
(Nett ex. works)

EMI ELECTRONICS LTD Recording and Relay Division

Hayes ' Middlesex * England Tel: Hayes 3888, Ext. 2672
GC/S/3a
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there’s an

ENTHOVEN

SOIder ] i ] ]
- « « fTOr every jo

1 Superspeed solder to all specifications

2 Washers and preforms for every application

3 Lacquer, fluz, and thinners for printed circuits

a  Preservative, metal, and Tricence de-oxidant for printed circuits
5  Superspeed siz-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 & Works :

Upper Ordnance Wharf,
Rotherhithe Street, London,
S.E.16 BERmMondsey 2014

Head Office :

Dominion Bulldinga,

South Place, Londen, E.C.2
MONarch 0391
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meters made to measure

s e v e n ] r a n g e This seven-range meter, using

Ernest Turner Model 605 was
= = calibrated with special ranges by
m ete r, l n CI u d I n g Anders at short notice for Elliott
Brothers Ltd for the special-

v y m v y p A y m ad e purpose test gear shown above. All

the meters in this complex
fo r E I | i ott, s at installation were supplied by

Anders, who have the pleasure of

carrying out similar work for a

s h o rt n oti c e number of famous manufacturers.

Anders are indebted to Elliott

Brothers for kind permission to

illustrate this equipment.
The Anders Instrument Centre commands the largest stocks of meters in the country, unique calibrating
facilities, and detailed knowledge of metering problems. Most standard meters are supplied immediately.
Non-standard meters of all kinds, shapes and sizes, for special voltage and current ranges, are accurately
calibrated, tested and normally ready within 10-14 days. Makes include Avo, Crompton Parkinson,
EAG, Elliott, Pullin, Taylor, Turner, Weir, Weston. Types include moving coil, moving iron, thermo-
couples, electrostatic, dynamometers;. from 11" to large switchboard instruments, and complete range
of accessories. Please write or ’phone for details of the Anders meter service.

&D] i 1 b SB}@ ELECTRONICS LIMITED
\ 103 Hampstead Road, London NW1. Tel: EUSton 1639
Contractors to GPO and Government Departents.

Ministry of Aviation approved.

METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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MARCONI

INSTRUMENTS
for Impedance Measurement

Among the most sought-after Marconi instruments, the Q-Meters
and Bridges are proof of the Company’s mastery of instrumenta-
tion. They permit the determination of the properties of
resistors, capacitors, and inductors, transmission line compo-
nents, cables and dielectrics, over a wide frequency range.

1. DIELECTRIC TEST SET Type TF 704B. For precise measurement of the
permittivity and power factor of solid and liquid dielectrics. Oscillator
frequency range : 50 kcfs to 100 Mc/s.

2. CIRCUIT MAGNIFICATION METER Type TF 1245, Direct measurement of Q
factors from 5 to 1,000 over the frequency range 1 kc/s to 300 Mc/s.
Indirect measurements: inductance, capacitance, dielectric loss, phase
angle, power factor, etc.

3. V.H.F. ADMITTANCE BRIDGE Type TF 978. Measures conductance and
capacitance, particularly of aerials and transmission lines, in the
range 30 to 300 Mc/s. Conductance range: 0 to 50 millimhos. Cap-
acitance range : -40 to +40ppF, inductance being measured as
negative capacitance. Accuracy : 2%.

4. 1% UNIVERSAL BRIDGE Type TF 1313. Gives 1% accuracy in
measurement of inductance, capacitance, and resistance. Direct
reading: 0.1H to 110 henrys at 1 and 10 kc/s; 0.1 puF to 110 F
at 1 and 10 kc/s; 0.01 ohm to 110 M Q at d.c.

5. UNIVERSAL BRIDGE Type TF 868B. Measures inductance and cap-
acitance at 1 or 10 kc/s, resistance at d.c.  Direct reading :
1uH to 100 henrys; 1ppF to 100uF; 0.1 ohm to 100 M Q.
6. LOW-CAPAGITANGE BRIDGE Type TF 1342. A 3-terminal trans-
former ratio-arm bridge for high-discrimination measure-
ment of capacitance from 1,111ppF down to 0.002puF,
with 0.29%, accuracy. Shunt resistance range:1 to 1,000M Q.
Built-in oscillator and detector operate at 1,000 c/s.

7. R.F. IMPEDANCE BRIDGE Type OA 199A/2. Precision-built unity-
ratio bridge for the measurement of balanced or unbal-
anced impedances at frequencies between 100 kc/s and
20 Mc/s. Bridge and oscillator-detector separately
available.

Marconi Instruments can also offer Slotted Line,
Type TF 1264, specially designed for use in the
1,700- to 2,300-Mels multi-channel link band,
plus V.S.W.R. Indicators.

MARCONI INSTRUMENTS

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
Please address enquiries to MARCONI INSTRUMENTS LTD., at your nearest office
London and the South: English Electric House, Strand, London, W.C.2. Tel: COVent Garden 1234, Midlands: Marconi House, 24 The Parade, Leamington Spa.
Tel: 1408. North: 23/25 Scation Square, Harrogate, Tel: 67455, Export Department ; St. Albans, Herts. Tel: St. Albans 59292,

REPRESENTATION IN 68 COUNTRIES

TC190
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: ] VERY LOW BASS
SOFT, : [t | RESONANCE
HEAVY H \

MAIN |

CONE \ [ LA, i CERAMIC MAGNET
WITH . ' /

WOOL

FIBRES

" DIE CAST CHASSIS

AIR-TIGHT
IMPREGNA-

TED ROLL X ‘ F/
SURROUND ! e, ] DUST PROOF ASSEMBLY

RS12/DD
£11.10.0

ONE PIECE HF FLARE AND DOME TAX FREE

FOAM EDGE DAMPING

This fine 12in. loudspeaker employs a new type of double diaphragm assembly (patent application
No. 40667/60). The main cone is moulded from a specially formulated soft pulp which reduces
break-up 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 cloth per-
manently moulded under heat and pressure. Together with the high-grade synthetic centring device
this roll surround permits very large, cone and coil excursions with minimum distortion.

The magnet system is a highly efficient, Feroba 11 assembly giving outstanding performance with
reduced 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 14 cu. ft. with good LF performance, provided the acoustic requirements are met.
Constructional details of several specially designed cabinets are supplied with each unit.
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Specification.

Fundamental Resonance ... 25-30¢fs

Frequency Range ... 30c¢/s-15Kc/s

Fiux Density ... 14,000 gauss

Total Flux .., 156,000 maxwells

%in. dia. Centre Pole Aluminium Voice Coil

Impedance ... 12-15 ohms only

Max. Input ... |5 watts r.m.s.
30 watts peak

T i
! i 1§ T
50 0o 200 500 000 2000 5000 0000 e DK

Axial frequency response curves taken indoors with units mounted in recommended
2 cu. ft. enclosure.
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SUPER 12 / RS / DD  Employing the double diaphragm assembly described over. This
new construction brings the well-known Super 12 unit to a new peak
of performance, and makes it suitable for use in enclosures down to
2 cu. ft. in volume. The powerful Alcomax III magnet gives max-
imum sensitivity and excellent transient response.

Specification.

Fundamental Resonance ... 25-30 ¢/s.
Frequency Range ... ... 20 ¢/s-15 Kc/s
Flux Density ... 17,000 gauss

Total Flux ... .. ... 190,000 maxwells
13in. dia. Centre Pole Wharfed a'e

Aluminium Voice Coil

Impedance ... ... 12-15 ohms only WIRELESS WORKS LTD
Max. Input ... ... 20 watt r.m.s.
40 watts peak

£17.10.0

TAX FREE IDLE BRADFORD YORKS.

Descriptive literature and cabinet Telephone: Idle 12356
constructlon sheet free on request. Grams : * Wharfdel” Idle Bradford
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PROBLEMS
OF

INNER
SPACE

More and more equipment is being confined in less and less space. Miniature components of high efficiency
and new techniques call for the revision of wiring and termination designs to meet requirements of space,
weight and size, and to increase reliability. A-MP Taper Technique extends the advantages of solderless
termination to these new developments. A-MP Taper Pins, Taper Blocks, Taper Tab Receptacles and
Miniature Taper Receptacles provide high contact pressure, electrical stability and great mechanical
strength. By the use of the special tools designed by A-MP for attaching terminations to wires, unpre-
cedented speeds of output are achieved, and complete uniformity of electrical and mechanical qualities.

A new catalogue is now available dealing entirely with A-MP Taper Technique. May we send you a copy?

SOLID PRE-INSULATED TYPE TWO PIECE AND SOLID TYPE BLOCKS (g% TAPER TAB RECEPTACLE

MINIATURE
TAPER PIN
RECEPTACLE

TRADE MARK

 TAPER TECHNIQUE

R AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD
Head Office: Dept. AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.!
Tel: CHAncery 2902 (7 lines) Telex: 23513 Cables: AMPLO LONDON TELEX

SOUTH AFRICA : DISTRIBUTOR: E. S. MOWAT & SONS (PTY) LTD. 5157, MILNE STREET, P.O. BOX 437, DURBAN, NATAL, SOUTH AFRICA
ASSOCIATED COMPANIES IN: U.S.A,, AUSTRALIA, CANADA, HOLLAND, FRANCE, GERMANY, ITALY, JAPAN AND MEXICO
AP 182
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RADIO
EXPORT

E}
.. Enﬁ | E!'

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.

PRICE AND STOCK LISTS ON APPLICATION

Your specific enquiries for special types to CV. JAN and MIL

specifications are invited.

Our qrganisation is Air Registration Board Approved.

HALL ELECTRIC LTD -

ATESN~ HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5. @D

Tel.: Gulliver 8531 (IO lines)  Telex 2-2573  Cables: *Hallectric London™
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LOUD-SPEAKER MANUFACTURERS

FOR THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LTD.

/£

WOLVERHAMPTON - ENGLAND

TELEPHONE ;: 22241/2]3]4 CABLES : AUDIO
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rof o Exciting
er@rmance *

LABORATORY" SERIES AUTO TURNTABLE TYPE A

Combines for the first time the high performance of a
transcription turntable with facility for changing records
automatically.

Wow~—Iless than 0.12%, R.M.S. Flutter—less than 0.05%, R.M.S.
Fitted with latest type of balanced transcription arm which y
incorporates a calibrated stylus pressure adjustment. -~ b
Plug-in pickup head.

I2in.-diameter loaded and balanced turntable suitable i )
for use with all types of pickups including sensitive 1 /
magnetic types. -
Extremely sensitive automatic trip. s
Easily adjustable clip-in spring suspensicns from top =1
of unit. ~T

THE TRANSCRIPTION UNIT
WITH AUTOCHANGE

THE GARRARD ENGINEERING
AND MANUFACTURING CO LTD

, Course SWINDON WILTSHIRE
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Nyquist
Diagram Tracer for A.F.

This article in the current May issue of
ELECTRONIC TECHNOLOGY describes
in detail an instrument which enables the

% ‘% shape of the Nyquist diagram of a circuit to
be determined quickly and relatively easily.

The frequency range covered by the instru-

ment is from 20 c/s to 5 kc/s, with up to

b 20 kc/s being obtainable if suitable magnitude

corrections are applied. A complete circuit

o diagram with component values is given along

= with performance details.

ARTICLES
IN THE JUNE ISSUE
" INCLUDE:

-
T PHOTOELECTRIC CELLS AND PHOTOMULTIPLIERS
= ’—I In this article, a discussion of the properties and applications
of photoelectric cells and multiplier tubes is presented. The

o treatment is limited to photoemissive devices in which electrons
produced by the action of light are emitted from the sensitive

surface into a vacuum, or near vacuum, to be collected by 2

= positive electrode. Some aspects of human vision, units used
ity i3 F | in photometry, elementary physics of quantum theory, and of
] :‘ the photoelectric process are included to remind the reader of
“«»—L- the fundamentals which are involved.

('x'n‘v'ummu.)
Pty

5
Tr
5
ey
s
AT

use

71
W

< 3
smn)astiouten| Tl FHE "

I PRINTED-CIRCUIT PLATING

The noble metal plating of printed circuits is discussed in this
article. Details are given of the various metals used and their
properties are considered. Tables are included which indicate
recommended plating thicknesses for most modern materials
along with illustrations and details of plating techniques.

it

= WT s T

Electronic
technology

POST THIS COUPON TODAY

TO ILIFFE ELECTRICAL PUBLICATIONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E1 ENGLAND

Please enter my name as a subscriber to: NAME  .ociniiniieietnianaiaineiienaniees o TV T, o T I 1 e tasanesensansnannensersrnoasehiiunonen

ELECTRONIC TEBCHNOLOGY for 12 months

ADDRESS
commencing with the June issue.
I enclose remittance £3.7.0d. e e
(U.s.A. and CANADA $9.50) (THREE YEARS $19.00) (AT i SRR ., S . 00— 000t - 000 BE0EBa0n..  DBecuoodnaon] R

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT

= -
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4 Hinchley
% offer a comprehensive range of miniature and
subminiature transformers for transistor sets. Each
transformer is based on Hinchley laminations so tooled
as to provide maximum economy of material and to
make full use of grain-oriented stee/ when required

U.S.A. WEE-12-0

. P g i)

In our latest additions to our transformer range we have concentrated on adopting an international
standard which offers the maximum economy in material usage, consistent with minimum possible
dimensions. In our new 03 size, for example, which is interchangeable with American and other
standards, we have designed the lamination tool to be nearly scrapless and the increased window size
mak%smit possible to use wire of greater thickness with corresponding advantage in both cost and
reliability.

All these transformers are wound on nylon bobbins for rugged reliability. They are extremely
versatile and have already proved themselves suitable for a multitude of applications. All types are
available for printed circuit mounting in a wide range of impregnation and tropical finishes.

It is this realistic approach to costing, coupled with special production techniques, rigid quality
control and an unequalled design service, which has helped to
establish Hinchley as leaders in the design and manufacture of
iron-cored components to the electronics industry.

In addition to supplying most of the well-known electronic
manufacturers with large-scale production quantities of trans-
formers—we make over 50,000 per week—we also offer a com- EXHIBITION
ponents parts service in the supply of laminations, bobbins,
clamps and tag panels; and, where necessary, transformer designs ST A N D 1 6 4
to those equipment manufacturers who prefer to make their own

RE.C.M.F. |
I

I

I

I

I I

| |
components. L -

H s hl LEADERS IN THE DESIGN AND
INnC ey MANUFACTURE OF IRON-CORED COMPONENTS

HINCHLEY ENGINEERING COMPANY LTD., PANS LANE, DEVIZES, WILTS. TEL: DEVIZES 573[6
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THE tool for Electronic Circuits
also by

ADCOLPD

( Regd. Trade Mark )

Soldering Equipment

SHARP HEAT FOR QUICK
jointing of transistors, resistors and
all classes of minjature components

SUPPLIED IN ALL
VOLT RANGES

ADCOLA
“LONG LIFE " Bits
FROM STOCK

ILLUSTRATED ACTUAL SIZE

Electrical standards approved in all
leading countries

Catalogues of the Adcola patented
and registered design soldering
equipment on request from

Head Office, Sales and Service

ADCOLA
PRODUCTS LTD.
GAUDEN ROAD
CLAPHAM HIGH ST
LONDGN, S.W.4

Telephone :—
MACaulay 4272 and-310I

WIRELESS WORLD JUNE,

1961

B

. . . we could tell you some of
the problems we have solved
for many major industrial con-
cerns.

But we must be discreet. . . as discreet
as we'll be if given an opportunity to
discuss some problem of remote control
with you.

Our technical handbook makes a
very useful addition to a reference
library. Write for copy to Dept. W,

5t

THE S. S. WHITE DENTAL MFG. CO. (G.B.) LTD.
ANOYUSTRIAL DIVISION
Britannia Works, St. Pancras Way
London, NJW.1.

4
j SHAFTING

©o% Remote Control

R.C.kl
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DON’T FORGET YOurR 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 1071 other jobs)—

MS4 is extraordinarily useful

* it’s stable from — 50°C to +200°C and doesn’t melt * it’s a super water-repellent grease * 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
Britlcent House, Addlewell Lane, Yeovil. f

Caselco Ltd., Midland Works, Canal Road, Leeds 12.
Tel; Leeds 630551.

Direct TV Replacements Ltd., 138 Lewisham Way,
New Cross, London, SE14. Tel: Tideway 6666.

Electrical Trades Supply Ltd., ioveday 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.

@ MSEr3
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MINIATURE ELECTRONIC GOMPONENTS

We invite you to see our display on

Sta
100

miniature
switches

Radio and Electronic Component Show

miniature
potentiometers

miniature
electronic
sub~assemblies

miniature
transformers

We manufacture a wide range of

miniature electronic components, including
switches, transformers, potentiometers,

fixed resistors, electronic sub-assemblies, etc.
Switch construction kits available.

one of the EMI group of companies

ARDENTE ACOUSTIC LABORATORIES LTD. 8-12 Minerva Road, North Acton, N.W10. Phone ELGar 3923

HETERODYNE FREQUENCY
METERS

BRITISH MANUFACTURED

Designed and built to rigid services specifications.

TYPE T75.

Frequency Range: 85 to 1,000 megacycles.

TYPE T74.

Frequency Range: 20 to 250 megacycles.

Frequency calibration accuracy: .0029% at 25° C. (or .01% be-
tween —20° C. to +70° C.).

Crystal-controlled, portable heterodyne-type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or CW.R.F.
transmitters, receivers and signal-generators.

Mains Operated Power Unit avaﬂable as optional extra and designed
to fit into the battery compartmen

Reconditioned and cahbranon—checked B.C.221 Frequency Meters
range 125 Kcfs 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 Kc/s to 1,000 Mc/s (higher under favourable condi-
tions) available on request.

INSTRUMENT
Complete Spectfication on application to:—

| Sole Manufacturers TELEMECHANICS IlTD

Makers of High Voltage Test | (Instrument Division Dept. W.W.8)

Sets and other Electronic Equip- I TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND.
ment for H.M. Government Telephone: Totton, Southampton 3666 Cables: “Teleset,”” Totton, Southampton
= ° | Agents: -Some overseas territories still available.
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For Versatility and Proven Reliability

choose

MARCONI
TEST EQUIPMENT

e e

A section of BEA’s Radio Development
Laboratory at London Airport, showing Marconi
Test Equipment being used for measurements
at V.H.F. On the right of the engineer is the
Vacuum Tube Voltmeter TF 1041B, an accurate
and most stable instrument which has a frequency
range extending from 20 cfs to 1,500 Mcfs.
Measures: (i) a.c. up to 300 volts; (ii) d.c. up to

1,000 volts; (iif) resistance, 0.02 ohm to 500 MQ. For the maintenance of high operating standards, the
A.C. and D.C. multipliers available, For full communications and navigational aid systems used in
details, please write for Leaflet G 195. British European Airway’s fleet of 100 plus aircraft depend

largely on Marconi Test Equipment.
Reliability and ease of manipulation are essential to the
| hundreds of settings and measurements made each-day in
the Overhaul Workshop and the Development Laboratory
at London Airport. The many applications and techniques

of modern airborne equipment mnecessitate accurate
measurement of voltage and power at a wide range of levels,
and at frequencies varying from d.c. to hundreds of
megacycles. Exact measurement of inductance, capacitance
and impedance is also essential and, of course, precision

l N s T R U M E N T s signal sources are constantly in use. It is not surprising,
therefore, that Marconi Test Equipment, largely owing to
its versatility and proven reliability, comprises 59% of

BEA’s total requirement.

THE INTERNATIONAL CHOICE FOR ELECTRONIGC 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

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 195
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- .. match any amplzfier

T4 FM TUNER ciiustraredy 19 Gns

A high fidelity VHF tuner which has been
critically designed for operation with any
amplifier or tape recorder. Incorporating
features normally found only in the most
expensive tumers it represents outstanding
value at its price (which includes purchase
tax). The T4 is completely stable with no
trace of drift and the automatic frequency con-
trol provides broad easy tuning. A polished
wood cabinet (£2/16/-) is available for those
who require a separately mounted tuner.

@ Self-powered. @ Full VHF band (87-108 Mjcs).
@ Automatic frequency control. @ Cathode follower output.

orto rado cdasier. @ Seperate 75 wim and 300 onacal  ST3 Mk 2 AM/FM TUNER 27 ons
:ﬂilm_ B____ B — A new and improved version of the well-tried
Post this coupon far descriptive literature or call at your High Fidelity and successful ST3! which includes all the
dealer or our Holloway showroom for demonstration. Open 9-5 features of the T4 tuner and is similar in styling.
including Saturdays. The AM section covers the long and medium
NAME . ... iiiiiiie it e s T wavebands and the ferrite aerial, together with
ADDRESS ......... i ittt the unique 2nd IF stage, ensure good continental
.................................................. WJT reception.

ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS ROAD, LONDON, N.7. NORth 3213

Arcolectric supe swirches

e e )

L B W

Cat. No. T.225 Alternat:ve fx:ng methods

A new range of switches designed 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.

to provide convenient low cost

switching for radios and instruments.

Single and double .pole change-over.

Write for samples for design purposes

quoting Cat. No. T.225.

ARCOLECTRIC

CENTRAL AVENUE, WEST MOLESEY, SURREY. WITCHES - LYD
Tel: MOLESEY 3232
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@ Direct reading of * @’ Range 10-400
@ Frequency Range [00kc/s-100Mc/s

@ Rapid calculationof ‘L’ and * Z’ by
scales incorporated

@ ‘ @’ Comparison Range 4 10%
The ‘Q’ Meter Model T2 is a DY
reliable instrument for making mea- EEEREEECR T e o *) proklkem
surements of circuit magnification,
inductance, capacitance and power
factor at frequencies between 100
ke/s and 100 Mc/s. The variable-
capacitor control has three cali-
brated scales which greatly simplify
the calculations of inductance and
impedance. A comparison facility is
incorporated to enable batch testing
by unskilled personnel.

—to be sure!
Model T2 nett price in ux. £90

Write for leafler W44.

STANDARD INDUCTORS TYPE LSI

Consisting of 12 coil units covering Inductances from 0.1 uH to 30 mH for use with
the Advance ' Q’ meters. Individually calibrated these coils are ' standards * for
the laboratory.

Set of 12 Inductors in carrying cae ...... Net price in UK. £55.0.0
Full technical details in Leaflet No. W55,

/’d"m COMPONENTS LIMITED - ROEBUCK ROAD * HAINAULT - ILFORD - ESSEX * TELEPHONE: HAINAULT 4444
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ELECTRIC AND ELECTRONIC
MEASUREMENTS

POCKET
MULTIMETER

460

Covers all normal measurements in radio and TV.
Sensitivity 10,000Q/V. 28 ranges: from 3 V. to 750 V.,
from 150pA to 1.5 A., A.C. and D.C.

Accuracy: 1.59% on D.C. 259 on A.C. Resistance
measurements from 10Q to 2 MQ. Many accessories
to extend ranges.

LABORATORY
MULTIMETER

477

High quality multi-range meter. High sensitivity:
20,000Q/V. on D.C., 6,330Q2/V. on A.C. Low volts dro
on current ranges: 0.2 to 0.5V. on D.C, 0.7 to |. 5\})
on A.C. Screened magnetic circuit. Frequency response
to 20,000 c/s. Complete overload protection, relay
remains tripped as long as overload is applied even if
reset button is pressed. 0.3 to 1,600V. D.C., 1.58 to
1,600V. A.C., 50uA to 5 A D.C., 160pA to 5 A A.C.
1Q to 50MQ, 1,000pF to 100uF. Many accessories
available to extend ranges.

OTHER PRODUCTS

AM & FM GENERATORS VALVE & TRANSISTOR
METERS

TV SWEEP GENERATORS VALVE VOLTMETERS
0SCILLOSCOPES MULTIRANGE METERS
IMPEDANCE BRIDGES PANEL METERS

Cie GENERALE DE METROLOGIE
MEIRI

P.0.B. 30, ANNECY, FRANGCE

U.K. Representative:

METRIX INSTRUMENTS LTD.

54, VICTORIA ROAD, SURBITON, SURREY
Tel.: Elmbridge 2776

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. The static fre-
uency response (without feedback) is within 0.5 d
rom 20~ to 25,000~, and there is appreciable response
at 50 kefs. and above. Primary tappings for feedback
are provided at 43% and 20% of the windings, and the
secondary windings are suitable for 3.75Q 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

*This is one of twenty-two Audio Transformers in the
Solent and Miniford series described in Gardners new
leaflet “* S/M especlally 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 Sertes.

tﬂﬂm’ WL quTrJ'Hu“;;i H.‘

[ | T T T
i (LT
» e R e

GARDNERS RADIO LTD
CHRISTCHURCH, HANTS.  Tel.: Christchurch i734
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Waveform
monitoring

at extremely low cost

with the 16P31

Waveform monitoring facilities can be incor-
porated in both existing equipment and new
designs with extreme ease and economy with
the ETEL cathode ray tube 1CP31.

The tube itself is inexpensive and the associ-
ated circuitry required is very simple. The
operating voltage is so low that in most equip-
ment suitable connection to existing H.T. lines is
all that is required. Beam focusing is fully auto-
matic and auto-bias is quite adequate.

Space problems rarely occur when the 1CP31
is used —it is only 4% inches long and fits a

ABRIDGED DATA normal B8G loctal socket.
Vh = 6.3V If you are interested in the simplest and most
vh-k(pk) max. = £+250V economical method of waveform monitoring
Vai-tas mm95— 350V write to the address below for further details.
Sx — vz mm/V

_ 110

(The green di h hor used by E.T.L. has now been designated
P31 lx is exacxly xhe same as the E.T.L. phosphor previously called Pl.)

f
¥ O luF

=—T1- 1 [ETEL

Cathode
g e e o Ray Tubes
| —

] l ELECTRONIC TUBES
v LIMITED

v

AAAAA

>
S 2M0

L

NP PP P NPT —
AAAA

——

L VYV

Kingsmead Works

| 500k0 to IMf2depending on HT. volté: High Wycombe, Bucks
ﬁ Tel: High Wycombe 2020

ETL2la
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| = : High quality material and dimen-
mﬂevs CERAMlcs sional precision are attributes of
Bullers die-pressed products.

Prompt delivery at competitive
FOR INDUSTRY

prices.

o el

We specialise in the manufacture of —PORCELAIN FREQUELEX

for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

BULLERS LIMITED

= MILTON - STOKE-ON-TRENT - STAFFS
Phone: Stoke-on-Trent 54321 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
= fronworks : TIPTON, STAFFS  London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : Tipton 691 Phone : MANsion House 9971

= —

The
[N/,
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 mew
reality to monaural or stereo
reproduction.

19 Gns. 1o 30n exis 1 ASk YOUR DEALER FOR A DEMONSTRATION

Manufactured by SYDNEY S. BIRD & SONS LTD., Poole, Dorset
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The lightweight receiver, compared here
N with a fountain pen, clips in any pocket.
Inan increasing number of progressive firms N
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.

On telephone 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.

Not atelephone 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, which is 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,

MMULTITONE

the original * Personal Call ' Pocket Paging System

oo ——————— e

Please send me full detalls of the Multitone * Personal Call® Pocket Paging System
Name

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

Flrm
AAQPESS e s
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"SIMPLEX"” SOUND HEADS

STANDARD i} TRACK MONAURAL

R/P ERASE
Gap .0002 Dual gap.
.55 Inductance at | Kc. 20/25 v. at 55 Kc!
7.5 MV. Output at | Kec. Inductance .8 Mh at 60 Kc.
Fulty Modulated Tape. —70db. at | Kc. with | VA.

TYPE 'B' 2 TRACK ERASE HEAD

Specially designed for battery operated equipment and incorporating a secondary winding giving 90 V. output
to provide A.C. Bias, for our standard 4-track R/P Head at the same time will provide a supply for neon tuning
indicator. Used in conjunction with oscillator coil will provide A.C. erasure from a D.C. source, consumption
being .2 VA at 50 Kc. untuned .15 VA tuned.

STANDARD i TRACK FOUR TRACK

Stereo or Monaural operation.

R/P ERASE
Gap .000125 Single Gap.
.55 Inductance at | Kc. Impedance 300 ohms at
3 MV Output at | Kec. 50 Ke.
0to + 6dbat 10 Kc. — 70 db with .6/1.0 VA,

Fully modulated Tape.
Full specification, technical data and samples to the trade on request.

HOME and EXPORT ENQUIRIES INVITED.

TAPE HEADS LTD

(Formerly Bradmatic Productions Ltd.)

124/6, ALBERT ROAD, BIRMINGHAM, 21 Telephone: NORthern 8091

KOLECTRIC AUTOMATIC
COIL WINDING MACHINES

Capacity—For one or more
coils, up to total length of 12
inches and 5}” diameter.

Type AILB (25-50 SWG)
Type AX/LB (19-46 SWG)

The types Al/LB and AX/LB can be supplied
with special revolution counters to stop the
machines automatically, in conjunction with
a solenoid mechanism on the A.C. motor,
when the required number of turns have

been wound.
Full details on request. Ko EC"R'C tb-

73 UXBRIDGE ROAD, EALING, LONDON, W.5, JTglerhone:
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THOUSANDS OF SERVICE
ENGINEERS INS/STon (7/
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ADOPTED by THE G.P.O. ADLOhpgs
and other important Wiy '
GOVERNMENT DEPARTMENTS

Pocket size—20,000 o.p.v.!

OUTSTANDING FEATURES: RETAIL PRICE:
*x Sensitixitz: 20,000 o.p.v. D.C. 1,000 <k Volts A.C.: |0, 25, 100, 250, 1,000 i 1 o o o
o.p.v. A.C. .
+* V:ry robust—shock proof moulding % 3 Resistance Ranges from 0-20 Megohms o °
* Portability (Self-contalned) or 9 monthly instalments of
Y 26 Ranges Y 40pA meter: 3tin. arc. L
> 32 IC:atrl“l“;;(‘Ent: 50uA, ImA, 10mA, 100 % Accuracy: D.C. 3% A.C. 49%. g?::pcz'e;;g;vég;elr;s;sr:c;i%r;sm:’r:yalcﬁgg
% Volts D.C.: 03, 2.5, 10, 25, 100, 250, Y Dimensions: 53 x 33 x 3in. High Qually leather case, if euizedy
1,000 V. (25 kV by probe). Y Weight: 14 oz. H.V. Probe for 25 kV.......... £5. 5.0

% Taylor—made to measure

[ ]
CONTEMPORARY
Vista Sonzemrorary

OUTSTANDING FEATURES :

% Centre pole movement. High Torque to J¢ Wide, open scales resulting in shadow-
Weight Ratio. less readings.
J Extreme Robustness (Shock proof jewels) J¢ Selection of sizes, and choice of coloured
% Very high sensitivities commencing from mouldings.
5 Microamps. Y Available with moving iron, or moving
% Exceptional coil clearance. Trouble free coil movements.
gap. Y Accuracy to B.S.89/54, generally 19 of
Y Inherent Magnetic Shielding. F.S.D.
% Modern design, very neat appearance. Y Competitive prices.

See these instruments and the full range of Taylor Test Equipment
and Panel Meters on STAND 211, R.E.C.M.F. EXHIBITION, OLYMPIA,
from May 30 to fune 2.

Write for fully illustrated literature to:

TAYLOR ELECTRICAL INSTRUMENTS LTD.
Montrose Avenue - Slough * Bucks. Tel: SLOugh 21381. Cables: Taylins, Slough Mw’

MEMBER OF THE METAL INDUSTRIES =
GROUP OF COMPANIES =7
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10~ Watts — 25 kVA

DRAKE TRANSFORMERS

Mains Transformers
Chokes
Audio Output Transiormers
Audio Input Transformers
Saturable Reactors

Coils

Current Transformers
Transistor Transtor mers
Inverter Transtormers
2 Screened Microphone Transformers

DRAKE TRANSFORMERS LTD., BILLERICAY, ESSEX
Billericay 1155

3

5 N s bl For HIGH SENSITIVITY!

~ 2\| ' : HIGHEST FIDELITY !

E | = MAXIMUM RELIABILITY'!

i g E REASONABLE COST! Aiso Availabte

PR W PP PP RY7 N QR G N g
MODEL LI0 HIGH FIDELITY 10 WATT

AMPLIFIER
WITH SEPARATE PRE-AMPLIFIER

Supplled 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 2}in  Front
Plate 12in x 3%in Stoved Gold ham-
mered finished chassis  Front Plate
Polychromatic Gold. Weight of main
amplifier 10lb Pre-amp. 3ib. For 50/60
.c.p.s. AL.C. mains 200-230-250 v. or to
order for export.

The Following Outstanding Test Figures
include Pre-amplifier.

Sensitivity (for 10 watts) HARMONIC
L.P. 25 m.v. DISTORTION

l/
N

The L45. Compact High
Quality 4-5 watt amplifier

Size approx. 7-5-53in. high. Sensitivity
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: ECC83, ELB4, EZ80.
Controls are: Vol., Trebie and Bass with
‘mains switch. The Tone controls
provide full compensation for long:
playing records. Qutput matching for 3
ohm loudspeaker. Retail price £5/19/6.
THE LT54 TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.C. mains. 3 ohm roud-
speaker and practically any make of

deck. Negative feedback equalization
adjustment by multi-position switch
iozr 13, 33 and 74 per sec. Retail price
|

78 r.p.m. 20 m.v. DIATONIC 10-14 WATT. High
Ra;ig,r;‘S m.v. ggg‘y?::e::‘;:'lelgea:)lo Watts. MULLARD VALVES: Fldel!ty ampllﬁef with integal pre-
Microphone, 2.5 m.v. Damping Factor 35 EF86 (I) ECC83(2); EL84(2); ) amplifier. Retail 12 gns. .
Input Impedance Bass Controt EZ8l (I). CONCORD 30 WATT. Hi-Fi

Pt P amplifier with two separately con-
All inputs 500k. Plus 10pfd. +9d.b. to —9 d.b. OUTPUT “FATGHITTEE [roﬁ’led inputs. Retail 16 gns.
Frequency Response 3t SICTPES For 3 ohm and 15 ohm LiSpeaic. ) L50 50 WATT AMPLIFIER. _Size
+2 d.b. 30-25,000 c.p.s. Treble Control an [ pe

A +9d.b. to —9 d.b ers from high grade sectionally approx, 14'x 10:x 8in. Sensitivity 25 m.v.

Power Consumption s |2,bdo e e wound output transformer. Qutputs for 3 and I5 ohm speakers.
A90 watts. ) Hum Level Retail price 22 gns.
Maximum Power Output —70 d.b. RESERVE POWER sup. ) L3S S}EREo"”gN'C Kekibe
In excess of 12 watts. Filter PLY (for Radio Tuner) 300 v. ens;'tlv;'ty I mRv g ulzput
Negative Feedback —7 d.b. at 9 Kefs. 30 m.a. smoothed and 6.3 v. patEsgoncathpchannc et gns.
Total 32 d.b. —I10 d.b. at —5 Kc/s. 1.5 a. at 4-pin socket.

R. E AND EXPORT ENQUIRIES TO:
it ELECTRON WORKS,  ro1. Leeds 630126

LINEAR PRODUCTS LTD. ARMLEY, LEEDS, e
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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 | OHMIC e |TOLERANCES +
I. Solid 1 =2 10—10M 5% 10% 20%
I'and 2

2. Cracked Yso—I 1Q—10M 5% and 10%
5. V. High Resistance 1,—3 S0M — 1013 5% — 25%
6. *High Stability Yio—2 1—50M 0-5% 194 2% 5%
7. High Stability

encapsulated in i

Epoxy Resin Vi Y, | 10Q —4-7M 292 A5
4, Metal Oxide Precision ,—2 100 —4-2M 1% 2% 5%
WIREWOUND
8. Vitreous © 1—500 I —150K 154 2% 5%
3. Cemented 1y —15 I —25K 5% and 109

*The ubiquitous blue (1°%{) grey (2%) “HISTABS”

HE RADIO RESISTOR CO. LTD.

9-11 PALMERSTON ROAD, WEALDSTONE, HARROW, MIDDX. Tel: HARrow 6347
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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 ........cc0eueene PRICE  §5/4d,
P50/2CC Ist and 2nd I.F. TRANSFORMER.
470 Kcfs. OPERATION. “ Q" = 150......... PRICE §/7d.

(2 REQUIRED)
P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s

OPERATION. “Q” =170 .....ccecneee. PRICE  670d.

RA2W L.W.and M.W.ROD AERIAL 6in. long,
flying-lead connections. For 208pF TUNING
CONDENSER.......coiverrenreeeeenreeanrsnesanneas PRICE 12/6d.

LFTD2 DRIVER TRANSFORMER. Split Sec-
ondary Type, semi-shrouded. With é con-

NECLING TAgS..ucueuuieiiiniiiiieeriiierereneererseeranes PRICE 9/6d.
PCAl PRINTED CIRCUIT PANEL, 23 x 8}in. ready drilled with component positions and references printed
1) [FEE1Fs0000ma085b0000000005000300083000600000A0A0AGE20000505eABRIIRE9REEU0AAACEDOOAIONOOOBRRR GAG0A0006 02 0005 53600 R000A000 PRICE ©/6d
BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR
LONG AN MEDIUM WAVE SUPERHET . .......ocoiiiiiiiiiiiiiiiiinnieiii e e PRICE  270d.

ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET

NEW from S. G. Brown . . ..

SUPEEE_—_ HEADPHONES

The * Super K™ Headphones are the newest product
of S. G. Brown Ltd., and are designed especially for High
Fidelity Stereo requirements. They are attractive in
appearance, extremely comfortable to wear and incorporate
plastic head band and earpieces.

T v:nn-‘__—— M1 "ii;; Spa ns 9 octaves

- P
o
o

T

These Frequency Response curves were produced
under the following conditions:

e BEAT FREQUENCY OSCILLATOR Type 1014
. 4 producing a signal of 2.5V, (modulated to 32 ¢/s
ol with a swing of 30 ¢/s) to SUPER K EARPIECE,
\

v

1

ahi
N

close coupled to ARTIFICIAL EAR Type 4109
with 6 c.c. coupler, measured signal being ampli-
: fied by MICROPHONE AMPLIFIER Type 2603
T T T and recorded on a Type 2304 LEVEL RECORDER
I Recorded Medium shows Response flat 4-1 dB
iul 20 ¢/s~6,000 c/s; 6 dB reduction to 12,000 c/s.,
\ with continued reduction to 20,000 c¢/s. Nine

il ORI LL-L. octaves pianoforte coverage from 24 c/s to 7,800 c/s.

Write for full
information to:

‘ ® LTD. SHAKESPEARE STREET « WATFORD o HERTS
HAWKER SIDDELEY AVIATION Telephone: Watford 27241
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Component trends

in the sixties...

@gsfgy on stand 310 REGNF exlibition
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SOUND
FOR

To specify Plessey loudspeakers is to ensure outstanding
reliability. Careful design, up-to-date manufacturing
methods and stringent tests together provide a service
unsurpassed in the industry.

Outstanding features of the latest types include a choice
of motor units giving three alternative values of flux
density, high efficiency over a wide frequency range and
a new, robust boltless construction.

Cones are of tropicalised material accurately formed and
fungus proofed. Coils are centred by dust-excluding
concentric linen suspensions. A new non-fatiguing
termination braid is used and there are no leads or dust
cover accessories on the cones. An attractive enamel is
applied over a plated finish to protect the chassis from
corrosion.

The complete Plessey range offers the widest selection:
from the new 2}” miniature unit to special high fidelity
reproducers; the range includes both elliptical and
circular types.

Write for full details of the Plessey service providing
sound for setmakers..

Loudspeaker Division - Components Group
THE PLESSEY COMPANY LIMITED

Overséas Sales Organisation
Plessey International Limited « liford « Essex

"t

pe= ; . ——
Ay

COMPONENT TRENDS IN .THE SIXTIES—STAND 310
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17" 19" 21" 23°
110° 114°

LONG OR SHORT NECK

A [ Plessey | SCAN COIL FOR EVERY TUBE

The new Plessey scan coil, designed for operation with the full range of 110° and 114°
tubes, incorporates several novel features which improve performance and versatility.

-
sy
="y THE PLESSEY COMPANY LIMITED »
i MM“ Ll

Polypropylene moulding to withstand elevated temperatures in service
Smaller size to suit shortest tubes
Frame and line coils available in wide range of inductance values

Ferrite loaded plastic shift rings remain permanently magnetised and do not
absorb power from the frame coils

Three methods of picture correction available.

Components Group, Tuners and Wound Components Division

COMPONENT TRE.ND'S IN THE SIXTIES—STAND 310
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5

Vs e i i e i Ty

In the design and production of thoroughly reliable
electrolytic capacitors, Plessey have for years held
a commanding lead. To every new demand made
by rapid developments in radio, television and
electronic equipment Plessey can respond by
bringing to bear unrivalled experience, tremendous
resources and highly skilled staff. Such is the
care taken to obtain impeccable standards of quality
and performance, that virtually clinical conditions
of manufacture are maintained in the superbly
equipped laboratories and workshops. These
same exacting standards are imposed throughout
the comprehensive range of capacitors produced
by Plessey.

Whatever the requirement | Plessey l provides the finest component

Capacitors and Resistors Division

THE PLESSEY COMPANY LIMITED

o
a‘ﬁ:§; =1=s====-
S

COMPONENT TRENDS IN.THE SIXTIES—STAND 310
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LOW NOISE

FM
TUNING ¥
with the

[messey |Y-GANG CAPACITOR

Special wiping contacts for good earthing are the key to the low noise level
achieved in the new Plessey Y-gang tuning capacitor. Designed as an f.m.
tuning element this capacitor is a compact unit with precise and consistent
electrical performance. It has a high accuracy in repetitive setting and the
gear drive, with a long bearing bush for the driving spindle, gives smooth
operation.
Further information will gladly be supplied to designers and engineers— please
ask for publication No. 6-346.
Components Group, Havant Components Division
o~ THE PLESSEY COMPANY LIMITED
—

o d = T o
m"!ﬂlfﬂ!ﬂ!ﬁﬁ

COMPONENT TRENDS IN THE SIXTIES—STAND 310
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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 headed notepaper
please.

Preformations Limited CASTPERMANENTMAGN!!TS
* ! - ‘T’:‘ ONE OF THE | Plessey ] GROUP OF COMPANIES
a ““’4-, '* az.u -

COMPONENT TRENDS IN THE SIXTIES—STAND 3/0
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A O O DT
Plesse SUB-MINIATURE TYPE CE

Occupies less than } square inch of
O 0 SR

I

chassis area.

Two changeover contacts rated 0.25A
at 28 Vd.c.

Insulation proof against 500 V a.c.,
r.m.s. between coil and contact stack.

—55°C to +100°C operational
temperature range.

A _ﬁ';g TYPE CX
QS Meets Spec. DEF 5000 for

materials and finish.

Single pole changeover, rated at
30 W RF in 50 ohms.

0.05 dB max. loss up to 400 Mc/s.
Crosstalk better than 40 dB down.

MINIATURE TYPE CA

Fully Type Approved to
RCS 165 and 166.

Light and medium duty types
have two changeover contacts.

Heavy duty types single make
or break.

Available sealed, or unsealed
with dustcover.

MINIATURE COAXIAL
TYPE CY

Single pole changeover, rated at
1 W RF in 50 ohms.

0,05 dB max. loss up to approx.
100 Mc/s.

—55°C to +100°C operational
temperature range.

MINIATURE TYPE CB

Based on Type CA with
heavier magnetic circuit.

All versions fully Type

Approved. Better than 100 megohms insulation

Available with up to resistance at 250 V d.c.

twelve springs.

VOLTAGE REGULATING

Twinned platinum contacts TYPE XC 269

on light duty versions.

Available sealed, or
unsealed with dustcover.

Fully Approved to S.R.D.E.
Spec. 166/1.

Temperature compensated in
range —40°C to +85°C.

Available for 6, 12 or 24 V
operation.

MINIATURE TYPE CC

Typical changeover voltage

Meets RCS 165 and MIL-R-5757 differential 1 V in 24 V.

specifications.

Based on Type CA magnetic
circuit, providing up to four light
or medium-duty contact sets.
Available sealed, or unsealed
with dustcover.

Printed circuit

I A T e

meet the latest
versions available. el ec tr on i c
e S " requirements

e AT s

THE PLESSEY COMPANY LIMITED
(Relays and Controd Systems Unit)

@IRCSIa
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HIGHEST FIDELITY
in stereo or mono
with the Sonotone
8T pickup

......

unaffected by humidity and temperature

With its crisp clean reproduction in both stereophonic and monaural equipment,

the Sonotone type 8T ceramic cartridge has become established among critical listeners.
Fully compatible for stereo, LP and 78 r.p.m. records, the TCL type 8T has frequency
response within 4-1.5 dB over 40-12,000 c/s and a sensitivity of 200 mV at 1 ke/s.

The styli are micro-finished for minimum record wear and the stylus unit is easily
replaceable.

Manufacturers and design engineers are invited to write for full details.

2T MONAURAL CARTRIDGE

A well established unit, fully compatible for LP and 78 r.p.m. records.

TECHNICAL CERAMICS LIMITED
Wood Burcote Way - Towcester - Northants

Telephone : Towcester 337

: 7
Overseas Sales Organisation i
PLESSEY INTERNATIONAL LIMITED onE | Plessey | GRoup of
liford, Essex. Telephone: liford 3040 OF THE COMPANIES

@ TcLn2
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HAVE YOU A g |
TEMPERATURE =

PROBLEM?

Then let 8STC advise
on the use of a
suitable thermistor

STCj

The use of STC thermistors as electrical thermometers includes a
range of applications as diverse as the measurement of soil, water
and air temperatures, the measurement of bearing temperatures in
"THERMISTORS ARE large machines and certain medical measurements where, for ex-
ample, thermistors are specially constructed for insertion into

F A s T hypodermic needles.

At your disposal, and backed by 20 years’ experience.of thermistor

A c c U R ATE maqgfa.cture, is a wide range of types suitable for tempera ture
measurement, control and compensation.

Consult leaflet MK/140 which contains sumrnary information on all

s T A B I. E types 'in the standard range, or contact the Transistor Division for

guidance on your particular problem and for details of non-standard

ROBUST types.

See us on Stand 167 at the R.E.C.M.F. Exhibition, Olympia
@(OHNNENTS

Srandard Telephores and Cables Limited

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

61fpmK TRANSISTORDIVISION: FOOTSCRAY - SIDCUP:+ KENT
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GREASE | |
GRIME ¥
o s |l e Y

WITH

UEGTROIBE

BRAND

THE UNIQUE ELECTRICAL
AND MEBHANIGAL LUBRICANT

ANTI-TRACKING ARC INHIBITOR
NON-DRYING WATER REPELLENT
CHEMICALLY INERT CARBON FREE
LOW TOXICITY TARNISH INHIBITOR
INCREASED CONDUCTIVITY ~ 3k LOOSENS TARNISH

AVAILABLE FROM YOUR WHOLESALER

Write for 20 page TECHNICAL BOOKLET to
ELECTROLUBE LIMITED
16 BERKELEY STREET, LONDON W.1

% % % % %
% ¥ % %
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STC

PERMALLOY
POWDER
CORES

have:

Highest Permeability:--145
Highest dielectric strength
for core finish: 3000V. A.C.

The demand. for coils for audio and carrier frequency
High stability of inductance

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

with Time, Temperature and
Wax impregnation

High 'Q’ factors for frequencies
up to 200 Kc/s

Low core losses

Low temperature co-efficient

satisfactorily met by employing a core structure of inductance

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

Negligible external field

losses.
See us on Stand 167 at the

R.E.C.M.F. Exhibition, Olympia

Write for Technical Data Sheets to:—

Srandard Telephones and Cables Limired

Registered Office : Connaught House, Aldwych, London, W.C.2
MAGNETIC MATERIALS SALES DEPT: EDINBURGH WAY HARLOW ESSEX

W COMPONENTS
GROUP
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For Lahoratory
or

Production

THE DUMONT 425

The READ OUT SWITCH FEATURE and the unique
“TWO DOT ” dialled method of wave-form measurement make
this the most accurate oscilloscope available today.

Because of the innumerable types of accurately repeatable
measurements that can be made with the Du Mont 425 Oscillo-
scope, the applications of this instrument are limitless.

FOR PRODUCTION Its “ human-engineered ” con-

trols and layout eliminates:
Parallax

Scale interpolation

Dial multiplications

10% or 90%, point guesswork in
rise or fall time measurements.

Simply assessed wave-form information permits unskilled
operators to perform accurate repetitive measurements .on-com-
plex waveforms.

With the use of the 425 precise complex measurements are
reduced to unskilled operations. The DUMONT 404
Pulse Generator can be seen on the left.

VERTICAL-DEFLECTION SYSTEM
MAIN FRAME AMPLIFIER

Input DC coupled to 36 Mc/s.
Rise time 0.009 microsecond (9nsec).

HORIZONTAL-DEFLECTION SYSTEM

CALIBRATED MAIN SWEEP

Calibrated Sweep Rates From 0.05 microsecond/cm to
2 seconds/cm in 24 steps.

Accuracy Adjustable to better than 1% on
the 0.05 microsecond/cm range

and on one other selected range;
all other ranges within 3%.

The DUMONT 425 being used to analyse the structure of silicon crystals.

FOR LABORATORY oy W— = .
The additional features to those already stated i

are its wide frequency range, Y axis 36 Mcfs,
X Axis 4 Mcfs. Delay sweep 0.5 1 sec—10 sec.
Each range is divisible by 1000 parts with
3 digit thumb switch controls. 'The 425 is
particularly useful in the general field of
medicine, electronics, nuclear energy, radar
and solid state physics:

READ-OUT SYSTEM
Internal Read-Out Accuracy
The Read-Out system has a
normalised accuracy of 19%.
‘The absolute accuracy is within
3%. 'The calibration may be
monitored and adjusted to
within 3% of full scale at the

110-volt supply test jack.

Demonstrations and Full Servicing Facilities available.
Write now for details on the full range of DUMONT Scopes and Cameras.

Aveley Electric Limited

SOUTH OCKENDON, ESSEX. Tel: SOO 3444. Telex : AVEL OCKENDON 24120  W[fy (S
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THE WORLD’S FASTEST

COLD CATHODE TRIGGER TUBE

"o v~ . Py
BSOS A
A L L RS }

Primed trigger
@ Stable trigger breakdown

® Recovery (oeiomsation) times
down to 10 yu/sec

e®ee "
-~ e .
v V020 G P

® Ring counter operation
up to 100 kc/s

@ Suitable for use at
rectified mains voltage

Write for new

application

report
MS[118

SEE US ON STAND 167 AT THE R.E.CM.F. EXHIBITION, OLYMPIA

@ COMPONENTS

GROUP

Standard Telephones and Cables Limifed

Registered Office: Connaught House, Aldwych, London w.C.2
VALVE DIVISION: FOOTSCRAY - SIDCUP - KENT

61/2MS



78 WIRELESS WORLD Jung, 1961

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.
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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) LT Do

WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5,
Phone: Ealing 3127-8-9 Cables: Dalycon, London

r—M. R. SUPPLIES, LTD.—

(Established 1935)

We offer only first-class material at the most affractive prices and with prompt
delivery, Satistaction assured. .Prices nett.

CAPACITOR/INDUCTION MOTORS (B.T.H. and G.E.C) 1/10th H.P., 2.”50 r.p.m.,
220/250 v. A.C. Length of body 6in. dia. 34in. shift pro). lin. Foot mounted.
With d b57/8 h 2/6). lly fine offer.

SMALL GEARED MOTORS.. In addition to our weill-known range we can now offer
smaller open type 8.P. units, 200/250 v. A.C., final speed either 6 or 12 r.p.m. {{orque
approx. 6 Ib./in.). Bize: 5in. long by 2%in. by 1}in. with lin. shait proj). Suitable for
display work and many industrial purposes. Either speed, onty 89/6 (despatch 2/-).
MINIATURE COOLING FANS (200/250 v. A.C.) with open type induction motor.
sl 3in. by 24in. by 1}in. and 4in. 4-bladed metal impeller. Ideal for projector lamp
cooling and convector heaters, etc., 28/8 (despatch 2/-).

M
=
=
e
e
—
=
=
M
[ ]
P—]
=
=
=
=
D
- —
=
=
=
=
M
[ ]
M
—
M
=
7]

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 50 cfa. _Fitted with Model 840A illustrated

J D bk deptn benind diai onty in.” Very 1asest model, Witk dust cover, 36/6

a. . dep! nd dial only lin. ery latest model just. cover,

(despatch 1/6). Bets of three hands to fit, in good style for 5/7in. dial, 2/6 set, or HlRE PURCHASE TERMS

A 8/10in. diai, 3/6 set. Model Cash Deposit 12 Monthly 24 Monthly
AIR BLOWERS. Powered with BTH Cap./Ind. Motor, 230/250 v. A.C. Duty 180 No. Price Payments Payments
CPM (free air) 90 CFM at 1.4ln. W.G. Overall length 11lin., height 8in., width 8in. 870 £33 £6/12/- £2/6/8 £1/5/4
Inlet 3}in. dia. OQutlet 3in. dia. Very i units, 1 with d 840 255 £11 £3I13/1° £2/2/2
brand.new, £8/10/- (despatch U.K. 6/6). S8SA, £110 £92 £7/17/8 “/4/4
HIGH DUTY RECTIFIERS, funnel cooled, D.C. delivery 36 voita 10 amps., full-wave. ry /4/
Tiitealsuonky at ool despatch 3/ 680X £140 28 £10/0/8 £5/T/4

pply at only 47/8 ea. (despatch 3/-). Carriage paid per passenger train

SYNCHRONOUS TIME SWITCHES, (Sangamo) for accurate pre-set awitching opera- ) ) y y
tions on 200/250 v. 50 c/s. Providing up to 3 on-off operations per 24 hours at any The fabulous Model 880. Probably the world’s most powerful production
chosen times, with day-omitting device (use optional). Capcaity 20 amps. Com- model receiver, 21 valves,'mqlplete coverage, 500 Kc/s. to 30.5 Mc/s.
pactly housed 4in. dix., S}in. deep. With full instructions. £5/8/8 (despatch 2/6). 30 ranges. Price on application.
Also Bmith’s Relyon Twin-circuit model 20-amp. switching, £7/8/- (des. 2/6). These sets are the choice of the discerning professional and amateur
EXTRACTOR FANS. A very popular line. Well-made units at much lower than users. Descriptive literature gladly forwarded,
normal prices. 200/250 v. A.Q. induction motor, silent running, no interference.
‘With mounting frame and back grllle, ready for easy instaliation. With 8in, impeller
(10in. overall dia.), 200 C.F.M,, £5/5/-, 10in, impeller (12in. overall). 240 C.F.M.,
85/132/6)5. Also minor model, 6in. overall dia., 76 C.F.M., £4/12/6 (despatch any The
one =)
COMPI;ETEQ%E/?:;IG rge%IgE %oro?. "gUTFITB’.r vNo better job obtainable E
any price. v. AC/D.C. tted latest radio/T.V. suppressors. Comprisin,
motor with fixing bracket, foot control and switch, needle light with switch, Eeltf ddy Stone
etc.,, and instructions for easy fixing to ANY machine. The complete outfit still —_—
£6/15/- (despatch 3f-). S o "
SYNCHRONOUS TIMERS (by well-known Britlsh maker—brand new). Good news Pec,a ,Sts
for those who applied too late for first supply—a limited new delivery now avaiiable e —

200/250 v. 50 ¢/s. Providing any *“ on ** period between 5§ mins. and 8 hours, switching
“ off ** at the end of the set period, Made for electric cookers and suitable for many
other purposes—tape recorders, immersion heaters, etc. Capacity 25 amps., fitted
neon indicator. Housing 6in. 8q. by 3$in. £4/12/6 (despatch 3/-).

SERVICES LTD.
M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1

. 49/51 COUNTY ROAD, LIVERPOOL, 4
(Telephone: MUSeum 2938) Telephone: AINTREE 1445 ESTAB. 1935
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./ SELENIUM

W enﬁrCel ’?

for domestic sound and television equipment
Two ranges of selenium rectifiers to v

provide d.c. power supplies for:— CONTACT COOLED RECTIFIERS

® RADIO RECEIVERS NATURAL AIR COOLED RECTIFIERS
® TELEVISION RECEIVERS

® RECORD PLAYERS SEE US ON STAND 167 AT THE R.E.C.M.F. EXHIBITION
® TAPE RECORDERS OLYMPIA

® HI-FI AMPLIFIERS

*Ask for leaflets MF 102 and MFi115

@ Srandard Telephones and Cables Limired

> Registered Office: Cannaught House, Aldwych, London W.C.2
GROUP
RECTIFIER DIVISION: EDINBURGH WAY - HARLOW - ESSEX
61/13MF
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Pye at Dounreay

’ The Pye Instrument Group has supplied all the equipment to the U.K.
Atomic Energy Authority for the irradiated fuel element laboratory at
Dounreay. In addition to supplying equipment, Pye Ltd. acted as
» consultants and designers on all matters in that laboratory relating to
] instrumentation and remote handling. The illustration above shows
manipulators working in conjunction with a television camera to

handle and measure a sample from the fast reactor.

The Pye Instrument Group consists of : Pye Atomics Division ; Pye T.V.T. Ltd. Industrial Division ; Faraday Electionic Instruments Ltd.,
Labgear Ltd.: W.G. Pye & Co. Ltd.; Pye Telecommunications Ltd.; Unicam Instruments Ltd.; W.Bryan Savage Ltd.; W.Watson & SonsLid.
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“ BELLING-LEE ** NOTES
No. 29 of a Series
Some mechanical aspects of
design: Part 2.

Last month we mentioned that in
a multi-pole connector positional
tolerances of the poles might result
in excessive mating forces and wear.
This is particularly true of connectors
which have rigidly mounted pins and
sockets, and in better class com-
ponents it is usual to find that they
are allowed a certain amount of indi-
vidual float so that they can take up
correct relative alignment. This
principle of positional adjustment is
used in “‘ Belling-Lee > unitors, and
even though the mouldings on which
the contacts are mounted are made
with extremely high precision, the
plug pins are floating and capable of a
controlled amount of lateral move-
ment and variation in angle of
approach. Notice that we say ‘ con-
trolled ’, because excessive float
could be more harmful than a slight
amount of mis-alignment, and might
result in fracture in the event of
jamming.

So far we have been talking about
conventional plugs and sockets. Now
let us look at the new ‘“ CAMLE-
CON” and ““ COLLECON > con-
nectors. These employ an entirely
new principle of design whereby the
contact pressure is stepped up after
mating has been effected. Solid round
pins are used with slotted sockets,
and initially contact is made in the
conventional way but with relatively
light pressures. However, the pins
have a gradual taper near the root,
producing a slight waist, and after
they are fully engaged in their
sockets, a compressive force is
applied to the mouth of these causing
closure and an enormous increase in
pressure on the pins, which is pro-
portional to the amount of closure.
Provided this exceeds the minimum
necessary to take care of normal
tolerances the mouth of the socket
does not have to be closed com-
pletely to achieve the desired effect,
for a small amount of closing force
produces a surprisingly large increase
in contact pressure. In fact, complete
closure is to be avoided since this
would impose a limitation, whereas
partial closure means that the closing
force is in balance with the resultant
thrust due to the resilience of the
socket material,

With contact pressures so high,
variations in resistance due to shock
and vibration are virtually eliminated,
and it will be obvious that, while the
closing force is maintained, it is im-
possible for the pins to be disen-
gaged from their sockets, which grip
them round the waist.

Advertisement of
BELLING & LEE LTD

Great Cambridge Road, Enfield,
Middx.
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"Bell ing-Lee”

PRINTED CIRCUIT
CONNECTORS

Sockets which are fully
convex in the contact
zone, of controlled resili-
ence, and highly finished,
form the heart of these
printed circuit edge con-
nectors. Made of beryl-
lium-copper, precipita-
tion hardened, and gold-
plated, they ensure low
and constant contact re-
sistance with minimum
wear.

SOCKET
MOUTH

CLOSING
FORCE

¥

“CAMLECON?”

AND “COLLECON?”
CONNECTORS

—with every pin individually locked into
its mating socket. This guarantees 100%
engagement of the contacts, and unvarying
performance under shock and vibration.

Patents applied for
BELLING & LEE LTD.

Licenced by
ENGLISH ELECTRIC AVIATIONLTD.

“PRESTINCERT?”

The revolutionary tech-

Ram\‘ nique of self-punching

components,which elimin-
Spring sleeve | ates drilling or punching.
to hold ig ﬁ It produces a fixing which

11 . 1
Prestincert” stud is superior to a conven-

gl

H
tional rivet, and estab-
lishes electrical connec-

tion, all in one simple

Sheet
Punched blank operation,
Die

* SEE THEM ON STAND 313 R.E.C.M.F. EXHIBITION

BELLING ¢ LEE LTD

GREAT CAMBRIDGE - ROAD, -ENFIELD, MIDDX.;:ENGLAND.

Most * Belling-Lee '’ products
are covered by patents or reg-
Istered designs or applications:

Telephone : Enfield 5393 « Telegrams: Radiobel, Enfield
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Wherever
AUTOMATION
and greater

EFFICIENCY
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MAJOR
KEYSWITCH relays  rvee epo 3000’
The best known and most
useful relay available. Spring
_abreast and sets allow from one make or
break to 12 changeovers. For minute or heavy
switching. Sensitivity down to 20 milliwatts.
Adjustable for critical timing, fast or slow
a head Of IateSt operation. Standard or Tropical finish. Special
adaptations can be supplied. Transparent
covers are available.

developments

‘ ih. \\\\ 4““1
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LAYS
RE FOR ALL PURPOSES

.

A unique Calculator
providing full Relay

manufactured as required for customers’ own applications in: iding full |
Specifications is
AUTOMATION - COMPUTORS TELEPHONE and INTERCOM available FREE on
BATCH COUNTING and PHOTO- EYEMEMS request
ELECTRICS MOTOR and MACHINERY OCONTROL ’
AUTO-TIMING and AUTOMATIC CURRENT and VOLTAQGE 5:;;3;’;:2; i dgFaE

SIGNALS REQULATION, eto. oﬁ;red for quantity
orders.

Contact Sales Manager

THE KEYSWITCH CO., IRONGATE WHARF RD., PRAED ST., LONDON, W.2
Telephone: PADdington 2231 P.B.X.

CONTRACTORS TO HOME AND OVERSEAS GOVERNMENTS AND H.M. CROWN AGENTS
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MAGNETRONS * HYDROGEN THYRATRONS * KLYSTRONS * MERCURY RECTIFIERS - XENON FILLED RECTIFIERS * TR CELLS
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SY3SI1gV LS NOIN

MERCURY POOL TUBES = MODULATOR VALVE
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MARCONI

transmitting valves

WIDE BAND AMPLIFIER VALVES

for telecommunications, broadcasting,
television, radar and navigational aids
on land, sea and in the air

SY3II41LO3d NILSONNL --

(CENTRAL DIVISION)
MARCONI'S WIRELESS TELEGRAPH COMPANY LTD.
CHELMSFORD, ESSEX, ENGLAND

DISC SEAL TRIODES
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VAPOUR COOLED TRIODES * AIR COOLED TRIODES * WATER COOLED TRIODES '+ MICROWAVE TUBES - PULSE TRIODES
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n BIAS DISTORTION

The uniform lengthening or shortening of the mark

or space elements, one at the expense of the other.

The total time interval for one mark and one

space remains the same. If the mark element is

lengthened, then the space element will be

shortened by the amount the mark is lengthened.
By examining a suspected transmission using the

iral time-base of a TDMS 6B, distortion
E L E M E N T A R v -nn ;rélg;mtel::‘:nr:ll:zi(;te?y apparent frorl:t(t)}rlte“glisplacement

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD,,
! STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2.

from the vertical of the ‘bright ups’ representing
the characteristic instants of modulation.

In the example shown, at 50 bauds, the space
to mark transitions are all occurring 20%, late,
this means that the MARK element is being
shortened by 4 mS: consequently the SPACE
element is being lengthened by 4 mS —note that
the total allocated for one Mark and one Space
(40 mS) remains the same.

Bias distortion may be due to a badly adjusted
relay, mistuning of a radio receiver or even to a
badly adjusted transmitter.
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The Transmitter TDMS sBV
Provides telegraph test signals with or
without distortion at speeds of 40-100,
160-180 and 180-200 bauds.

The Receiver TDMS 6BV
Enables a telegraph circuit to be
monitored without interruption. The
signal can be displayed against a cir-
cular or spiral time-base, each charac-
teristsc tnstant of modulation being
shown as a bright dot on the screen.
Speeds of 40-100, 160-180 and 180-
200 bauds.

The Telegraph Signal Display

Unit TDU=2

A specialized oscilloscope, having a

linear time-base of good short term

stability and long term accuracy, for

examination of the d.c. telegraph wave

form against a continuous start stop i
time-base. Valuable features of the

instrument are an X shift calibrated in

terms of code element transitions and

an X expansion control. Speed ranges

40-100, 160-180 and 180-200 bauds. ]

Write for the full descriptive brochure to:—

AT1400)
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Sound Control for
Television Studios

l_il,
100117 05%%

/d L
rrreed.

Sound Control Console at Teddington Studios,
operated by Iris Productions Ltd., for ABC Television Ltd.

NEW MARCONI TELEVISION
SOUND CONTROL CONSOLES

® Module system of design allows for ease and speed
of installation.

® Comprehensive facilities for large or small studios.
® Editions to cater for 26 down to 10 low level channels.
® Up to 9 high level inputs.

® Channels can be arranged in up to 4 groups with
faders.

® Fold-back and echo readily available.

® Plug-in units, with spares built-in.

i COMPLETE SOUND
AND VISION SYSTEMS

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND

MaC
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= plight depicted in our Pnoto

Don't faint. The humble

It's just our mate Fred up to
tfire! shown in the photo.

his tricks. Candle

didn't really happen.
on an old coil produced the alarming

For this
the amplifier stopped osc

- jllating"!

Our title is "The day L

boys from
shouldn't breek you. Two cheery DOY

_ Cocklehampton

_.
L3

o

I e ¥

Dear Cheery Boys,

It isn't the ten and six that breaks us. It's the thought behind
it. I suggest you try setting fire to your photographs next time - then
we can get on with the job of telling people about our gold-bonded diodes,
high frequency transistors and all the other semiconductors we are
supplying to manufacturers at a rate of 250 thousand a week. Couldn't

you go away ... or something? "Desperate"

G.E.C,

THE GENERAL ELECTRIC CO. LTD., SEMICONDUCTOR DIVISION, SCHOOL STREET, HAZELGROVE, STOCKPORT, CHESHIRE.
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Aspects of design

This is No. 35 in the series of articles dealing with advanced problems in circuit design
published by The Ediswan Mazda Applications Laboratory. No. 36 will appear next
month. We shall be pleased to answer queries arising from this or other articles.

Reprints of the first twenty-four articles, in booklet form, are available on request.

WIRELESS WORLD
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35

OPERATING
CONDITIONS OF
FIELD SCANNING
OUTPUT STAGES*
(PART 1)

*In accordance with BSz204 : 1960 the internationally used term “ field ”
replaces the previously used teym * frame.”

VOLTAGE MEASUREMENTS

When designing output stages for field scanning in television
receivers it is necessary to ensure that the working conditions
are such as to provide reliable operation and good valve life.
This means that the stage must be capable of providing sufficient
power to scan the full height of the tube face in spite of produc-
tion variations in components and normal variations in supply
voltage. In addition, normal production variations in valve
characteristics must be taken into account and a safety factor
allowed to accommodate sufficient deterioration of characteristics
in use to ensure that early replacement is not necessary.

The purpose of the present article is to outline methods of
making the necessary voltage measurements to determine the
operating conditions of the stage. Current measurements will be
the subject of ‘¢ Aspects of Design No. 36.”

| MINIMUM ANODE VOLTAGE

For any field output valve in the Ediswan Mazda range
examples are given of available maximum anode current for
certain values of minimum anode voltage at the end of the
scanning stroke. These figures represent the worst valve likely
to pass the factory test, as well as a further deterioration to
represent a useful length of life.

It was pointed out in ‘¢ Aspects of Design No. 3°’ that the
, design of the output stage must be carried out in such a way that
the anode voltage at the end of the scanning stroke does not
swing below this stated minimum even under the most adverse

conditions. Accordingly
| O Vp the measurement of op-
! K X erating conditions

should be carried out
using the highest value
of deflector coil resist-
ance likely to be en-
countered allowing for
normal production varia-
tions, with this value
Y DEFLECTORfurther increased to
correspond to the highest
operating temperature.

The HT line voltage
should be the lowest
value obtained over the
range of mains taps
on the receiver (with
g taps correctly adjusted),

but this value should be
T further reduced to allow

for variations in supply
FIG.I voltage.

L
!

Fig. 1 shows the circuit of a typical field output stage and
Fig. 2 shows a typical anode voltage waveform. The presence
of the high peak voltage during flyback makes accurate measure-
'ment of minimum anode voltage difficult. The flyback peak is
usually of the order of 1,000 volts. It has been found convenient
to carry out minimum anode voltage measurement by means of
the circuit shown in Fig. 3. Point P is connected to the anode
of the output valve, Q is connected to an oscilloscope of at least
1 megohm input impedance and point S is connected to a d.c.
supply of at least 100 volts. With the potentiometer slider at the
low potential end, the diode is non-conducting. The output
valve anode waveform is displayed on the oscilloscope which

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department

155 Charing Cross Road, London, W.C.2

Tel: GERrard 9797t Grams: Sieswan Westcent:London

may be of the a.c. coupled type but should have a good response
down to at least 50 c.p.s. Resistor R must be chosen so that,
in conjunction with the input impedance of the oscilloscope
there is negligible attenuation of the waveform. For this purpose
R should have a value of about 2% of the input impedance of
the oscilloscope.

If the potentiometer
slider is moved towards a
more positive voltage
there comes a time when
this voltage equals the
minimum anode voltage
of the valve. The diode
then begins to conduct
and clipping of the nega-
tive extremity of the
waveform is seen on the

t T0 ABOUT 1000VOLTS

! o
oscilloscope. g

When clipping justs
commences the minimum .. v

anode voltage can be@
read on the voltmeter V. <
The resistor R is in-
cluded to increase the
impedance of the source
from which the voltage

waveform is supplied to Ya-k(min) i
the clipping diode, thus ---————--1 - — — —— Vi
making the onset of me —— = I

clipping by the diode
more noticeable. fiG.2

Some care must be exercised in the choice of a suitable diode
for this application. During the flyback interval, voltage peaks
of the order of one thousand volts appear on the output valve
anode. The diode must therefore be capable of withstanding
peak inverse voltages of this magnitude. In addition the diode
must have low impedance in the forward direction for effective
clipping. The heater supply may be provided by an isolated
winding with insulation suitable for about 2,000 volts operation,
in which case heater and cathode may be connected together.
The alternative solution which is probably simpler, is to use a
diode having a high heater-cathode voltage rating so that a
heater supply at low
potential can be used.
These conditions are
satisfied by the Ediswan
Mazda U193 which has
adequate heater-cathode
insulation for this appli-
cation. The use of
silicon junction rectifiers
in this application has
been examined but their
high capacity entails the
use of a low value for the
| series resistor R, and
L this makes detection of
= clipping less sensitive.

It should be emphasised that the figure to be determined in
examining the operation of the stage is the minimum anode-to-
cathode voltage of the valve. Therefore, if this circuit is used to
measure minimum anode voltage with respect to chassis, the end-
of-scan cathode voltage must be subtracted from the result.

q

S
[~]

FIG.3

1

PEAK ANODE VOLTAGE

It is also necessary to ensure that the Maximum Peak Positive
Anode Voltage rating of the valve is not being exceeded. The
Peak Positive Anode Voltage can best be measured by using a
capacity compensated potentiometer together with a measuring
oscilloscope. The potentiometer must be accurately calibrated
after compensation, with the oscilloscope connected during
calibration and compensation.
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NEW HIGH POWER TRIODE BEAM TETRODE

EDISWAN MAZDA 30PL14

The 30PL14 Triode Beam Tetrode is intended principally
for use in frame deflection circuits of television receivers using
110° and 114° cathode ray tubes. The tetrode section has been
designed to operate with a low ratio of screen to anode current
whilst the available peak anode current and anode dissipation
are higher than in the 30PL13. The higher available peak
anode current will, in many cases, permit economies in output
transformer design. The triode section is a general purpose triode
with identical characteristics to the 6/30L2, and that of the
30PL13, for use as a deflection drive voltage oscillator, frame
sync. pulse separator, etc.

Heater Current (amps)
Heater Voltage (volts)

In
Va

0.3
16

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ratings
Triode Tetrode
8

Anode Dissipation (watts) " P a (max) 1

Screen Dissipation (watts) Pg2 (max - 2
Peak Anode Voltage (Pulse positive) (LV) — 25
Peak Anode Voltage (Pulse negative) (kV) — 0.5%
Anode Voltage (volts) a(msx) 250 250
Screen Voltage (volts) g2 (max) = 250
Heater 1o Cathode

Voltage (volts rms) Vh-k(max) rms 150t 1501
Mean Cathode Current (mA) Ix(max) = 75
Resistance Grid 1 to Cathode

Self Bias (MQ) .......oovvvvrnannann... —_— 2

Fixed Bias (MQ) ...........ooouiiian. — 1

*Maximum pulse duration 5% of one cycle with a maximum
of 1 msec.

tMeasured with respect to the higher potential heater pin.

TETRODE OPERATION IN FRAME TIME BASE

Allowance must be made in circuit design, not only for com-
ponent variation, but for valve spread and deterioration during
life. Values of total tetrode peak anode current, for an average
valve when new and at the assumed end of life point for any
valve, are as follows:— .

TRIODE CHARACTERISTICS Va Vg Va Ia
Anode Voltage (volts) Vo  ceveviiinennns 200 VM ™ Q)] (mA)
Anode Current (mA) O S R D 10 Average New Valve 55 170 —1 210
Grid Voltage (volts) L2 —7.7 Assumed End of Life Condition 50 170 -1 135
Mutual Conductance (mA/V) gm ................ 3.4 Average New Valve 55 185 -1 235§
-Amplification Factor B e 18 Assumed End of Life Condition 50 185 —1 151
Tentative Characteristic Curves of Ediswan Mazda Valve Type 30PL14 Mounting Position: Unrestricted
L Base: B9A (Noval)
{300 T T T T T T i
= TETRODE SECTION CURVES TAKEN AT Vgo=185V Vgy= =V
3 250 — ! Connections
x = — -
/ ¥91= V| yNoDE  CURRENT
! 200 i
=N / === SCREEN CURRENT
= \ Vg‘= —B8v I
5 150
[
& 100 o Ngy = —H2v
w T
s N Vg = —I6V
a 50 — T
= B e 4 _ Vg,= —|
R O TS|
s VIEW OF FREE END
210 50 100 150 200 250
< ANODE VOLTAGE — VOLTS
¥ 300 i T N T T a, 94
z TETRODE SECTION CURVES TAKEN AT Vg, =70V | e
3 250 Vgy= =1V
x et
I L]
=il ] Vg,= —4V gf i 9¢
=
e N / L—1 ' ANODE  CURRENT
3 1500 7 ol B kpbhs T Nk
N 91= —8V | SCREEN CURRENT q:9P: $ y t
4 \ - [ e
E’J 100 S ¥g= —l2V
& 1k v' = Maximum Dimensions (mm)
2 50 = 91~ Overall Length 78.5
= e S e e — L Vo=V ] Seated Height 71.5
w » | Diameter 222
o] LY 50 100 150 200 250
< ANODE VOLTAGE — VOLTS
Associated Electrical Industries Ltd ,
Radio and Electronic Components Division
Technical Service Department
155 Charing Cross Road, London, W.C.2 M A Z D A
Tel: GERrard 9797. Grams: Sieswan Westcent London CRC 15/93
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Some of the actual equipment supplied with our
courses.

A NEW-FPRACTICAL WAY
of UNDERSTANDING =

RADIO - TELEVISION * ELECTRONICS

including: Transistors; VHF/FM; Hi-Fi equipment; Computors; Servo-mechs; Test Instruments;
Photo - electrics;  Nucleonics, -etc.

;oe .. Your Career... Your Own Business. .. An Absorbing Hobby . ..

Radiostructor—an organisation specialising in electronic training systems—offers a new self-instructional
method using specially designed equipment on a ‘‘ do-it-yourself ** basis.

You learn by building actual equipment with the big kits of components which we send you. You advance
by simple steps, performing a whole series of interesting and instructive experiments—with no complicated
mathematics! Instructional manuals employ the latest techniques for showing the full story of electronics
in a practical and interesting way—in fact, you really have fun whilst learning!

Fill in the coupon below, for full particulars :—

RADIOSTRUCTOR pusessm

READING, BERKS.

Please send brochure, without obligation to:—
[EA”S HE WORLD B e s I
Address) W o B s e s s saliala sl o -« S sgales

IN ELECTRONICS TRAINING

(We do not employ representatives) e

HE WS B B O S BN B an

F
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Points to
note when

choosing a
HIGH POWER

OSCILLATOR

?

WIRELESS WORLD JUNE, 1961

HIGH POWER OSCILLATOR/AMPLIFIER TYPE 254

VERSATILITY Is the instrument capable, as it stands, of
performing a wide variety of duties ?

The Airmec Oscillator/Amplifier Type 254 consists of a 150-watt am-
plifier, which may be driven from an internal oscillator operating over
the range 30 c/s to 30 kc/s, or from an external source. It is fully equip-
ped with metering and protective circuits, and may be applied as a power
source for °* odd-frequency” equipment, vibrators, and small servo-
motors, for double-voltage, double-frequency testing of transformers,
and for use as a high power audio amplifier.

LOAD IMPEDANCE Can a variety of loads be matched
efficiently ?

Reasonably good matching is essential to reduce distortion and to enable
full power output to be obtained. The output transformer of the Airmec
Oscillator/Amplifier Type 254 has a number of secondary windings,
which may be switched into series/parallel combination to match loads
between 16.7 and 4,270 ohms.

POWER OUTPUT Is the available power output sufficient ?
An amplifier may be designed to provide almost any degree of power,
but only at great expense and by using special techniques. The Airmec
Oscillator/Amplifier Type 254 provides a useful output with conven-
tional circuitry, the maximum continuous sine-wave output being 150
watts from 50 ¢/s to 5 kcfs, which is maintained at 100 watts at 30 c/s
and 10 kc/s and is still 50 watts at 30 kefs.

HUM AND NOISE Is the level of spurious signals acceptable?
Excessive hum and noise can be a severe disadvantage in any application
involving ancillary equipment or comparative measurements. The total
hum and noise produced by the Airmec Oscillator/Amplifier Type 254
does not exceed 40 mV at any output impedance.

PRICE AND DELIVERY Are both the price and delivery
reasonable ?
The price of the Airmec Oscillator/Amplifier Type 254 is only £200 and
delivery is immediate.

Write now for descriptive leaflet No. 1934

makes ma;éM;,...ﬂem

AIRMEC LIMITED - HIGH WYCOMBE - BUCKS. - Telephone High Wycombe 2501/7
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Will deliver 120 watts continuous signa! 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 0.29, and the
noise level —95 dB. A floating series parallel output is provided
for 100-120 V. or 200-250 V. and this cool running amplifier occupies
123 inches of standard rack space by Il inches deep. Weight 60lb.

30/50 WATT AMPLIFIER

Gives 30 watts continuous signal and 50 watts peak Audio. With
voice coil feedback dis-
tortion is under 0.19,
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 o .
and up to 4 mixed inputs, which may be balanced line 30 ohm
microphones or equalised P.U.s to choice.

BN

. %
. Mo -

The |2-way electronic mixer has facilities for mixing
12 batanced 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

WiRELESS WORLD
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120/200 WATT AMPLIFIER

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.L.R.
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 {9 x 7in. rack panel
form or in standard ventilated steel case.

Size 18 x 74 x 9in. deep.

Price of standard model £49.

12-WAY ELECTRONIC MIXER

fitted on each channel and the unit is fed from its
own mumetal shielded mains transformer and
metal rectifier. i

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

0'.* PP
O«O-Oe @99

request.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19

Telephonec : LIBerty 2814 and 6242-3

Telegrams : * Vortexion, Wimble, London.”
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[ Plessey
TELECONMMUNICATIONS

‘clear the air’

Plessey is everywhere, you'll find...in the
Royal Navy for example, where strike aircraft
of the Fleet keep a watching brief on the
skyways and maintain contact with the help of
Plessey UHF.

Behind this achievement are the extensive proto-
type and quality manufacturing resources of the
Telecommunications Division, inspired by the
work of a unique research and development
organisation. The Company recognises the need
to segregate advanced thinking from the hustle
and distraction of the factory. Accordingly, in
addition to the Group Research Laboratories at
Roke Manor and other specialised research
centres already existing in the U.K., extremely well
equipped laboratories have recently been estab-
lished at West Leigh for advanced Telecommuni-
cations studies. In these establishments, the next
generation of telecommunications equipment is
already taking shape.

In close support at all times are the complete
resources of the Plessey Group of Companies
which include unrivalled tool making and
machining facilities, a full range of environmental
testing and production laboratories, and the
service of the materials laboratories at Caswell,

Telecommunications Division
Electronic & Equipment Group

THE PLESSEY COMPANY LIMITED
liford « Essex - Telephone: liford 3040
Overseas Sales Organisation

Plessey International Limited . fiford - Essex
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AN ASTONISHINGLY

IMPROVED
LOUDSPEAKER
SYSTEM . ..

invented by § N S N 4

LEAK, who gave the world
the first very - low - distortion
amplifier, now present a very-
low-distortion moving coil loud-
speaker system which sets a
new standard.

i

\g

Please tick your requirements befow :

[ Hi-Fi Equipment. Power Amplifier

Name

the first name in High Fidelity

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 is 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 cone, 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 th: 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. X
Price £39 : 18s.
See your LEAK dealer or POST

The illustrations show the Trough-Line II F.M. Tuner, THE COUPON now for full
[0 New Loudspeaker System. the Varislope Stereo Pre-Amplifier and the Stereo 20 details Of this superb new

housed in the Southdown Cabinet, EQUIPMENT.

and above, the new Sandwich Loudspeaker System.

Address ..

H.J. LEAK &

WW/6/.6. l

CO. LTD. - BRUNEL ROAD " WESTWAY FACTORY ESTATE

Telephone :  SHEpherds Bush 1173 LONDON, W.3 Telegrama : R P EACLX,
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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.

7-8 IDOL LANE LONDON "Ecs
Tel: MANsion House 2716

Jung, 1961

BROOKES ﬁquZZ;

mean

DEPENDABLE
® Illustrated above frequency contro'

Left: ALL Brookes Crystals are made to
Type G.2 Crystal  exacting standards and close tolerances.
Unit. ~Frequency  They are available with a variety of bases

62 kels, 2 f A

Right: and in a wide range of frequencies.
Type G.1 Crystal  There is a Brookes Crystal to suit your
ke /:.F requency  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.10
Phone: Greenwich 1828
Grams: Xtals, London, S.E.10  Cables: Xtals, London

GOODNMANS

HIGH P
FIDELITY @

* Specifications.
# Enclosures.

* Stereo Systems.
* Stage-built Systems.l " Y
#* Multiple Unit Systems.
* Choice of Loudspeaken.

All in the NEW EDITION of GOODMANS
High Fidelity Loudspeaker Manual !

GOODMANS INDUSTRIES LIMITED,
Axiom Works, Wembley, Middlesex.
Tel : WEMbley 1200 (8 lines)
Grams : Goodaxiom, Wembley, England.
G50 Ww.
e e )
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D.A. Hilton, Leigh, Lancs.

“1I received ‘Pocket 4 on Christmas
Day. I made it up on Boxing Day and
1 am very pleased with the results. It
bringa in Jocal stations and many foreign
stations Including Luxembourg at good
strength. I am 18 yeara old.”

Mr, J, Bell, Wolverhampton.

* I ans writlng to express my satisfaction
at the standard of your kit for your Pocket 4
Transistor set and also to state that it has
come up to my expectations in regard to
performance.”’

Mr. R. Belt, Newcastle-on-Tyne.

* 1 have built your Pocket 5 Transistor
set. I am very pleased with it."”"
Mr. F. Jackson, Ickenham, Middx,

*“1 have built the Pocket 4 and am mors
than pleased with the results.”
Mr, @, Bamford, Ramsgate,

"1 find this set even better tham yon
claim it to be and moat certainly up to your
usual standard of quality. I feel that nobody
could fall to build it and get results. Even
the first-time-cver movice, as your circuit
diagrams and instructions are so clear and
precise.”"

Mr. A, J. Simmonds, Welling, Kent.

* I purchased from you a week ago the
Pocket 4 Transistor Kit. I put it together last
night in 1§ hours, on switehing on the eet I
was right on Radio L 1 must

All circuits are reflex
type and have been
carefully tested and none
need aerial or earth,
also all are contained in
proper radlo cases (not
adapted sandwich boxes)
and use proper tuning
condensers and scales.
POCKET 4 (3 Tran-
sistors, 1 Diode).

This set gives good per-
formance in all areas and
has real entertainment
value. and can be heard
all over the room in
reasonably quiet conditions. It has an

internal aerial and works completely from this.
Basically it covers Medjum Waves, but Long and Medium

Waves are available as an optionsl extrs. Also, details are given of additional
stages than can be added to bring the volume up to car radio level. Price for ali
parts and case (size Sin. x 3in, x 2in.) as Wllustrated but less motifs is £2/2/t,
plus 2/6 postage and iusurance. Batteries are 10d. extra

POCKET 3 (2 Transistors, 1 Diode)

This is the Pocket 4 less the audio stage. In Eastbourne. 1ecognized as a poor
reception area, the Home Bervice comes in at a comfortable level. and the Light
Programme comes in wel] with the Long Wave addition. 8ome Continenta.
are also b The Pocket 3 is essentially a ~ close to the ear *'

say thank you because not only has the set a
very attractive appearance, it also behaves
fantastlcally.””

l Over 1,000 jetters received.

Pocket 5 Q.P.P.

This pocket recelver is just right for taking
on holiday. It has a remarkable performance
comparable in fact with portables being sold
at £10 and over. It uses a three inch moving
coil speaker to give high quality tone and
the output is circuit push-pull. It com-
pletely tunes over the medium and long wave-
bands. The price I8 £4/15/-

receiver, and although it is fitted with a miniature loud-speaker the volume is not

97
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POCKET LOUDSPEAKERS TRANSISTOR RADIOS
Read these Testimonials IAVAILABLE AGAIN FROM 32,6

THIS MONTH'S
SPECIAL OFFERS

Verdik Tape Recorder, very latest model
322 fitted with the finest tape deck available
namely a Collare 8tudio. Features include
two tracks, three speeds 6 c.p.s. to 10 kc/s.
frequency respomse 60 c.p.s. to 10 Kkc/s.
6 mv. sensitivity, 2 watt output. Tustefully
styled portable case measures 15§ x 18 x
6iin. deep. Weighs approximately 26 Ib.
Uses 7in. spools, has magic eye record level
indicyvtor and record lock button to prevent
accidental erase. Regular price 39 guineas,
our price 33 guineas. BSent by insured
tansport.

Verdik 10 watt Hi-Fi Amplifier, very latest
model with pre-amp. control unit. Bena
tivity 10 mv. for 10 watts, bass and treble
liits. Regular price 20 guineas, our price
£14/19/8. 8ent by Ipsured transport.
American made Recording Tape. You
must try thie and will note its soperlor
response. Acetate base. On plastlc spools.
5in., 600ft. .....

5in., 900it,
5Yim., 1,200ft. ,
Tin.,, 1,200t
Tin., 1,8001t. .....

1,000 ohm per voit A.0./D.C. Multimeter
(ready built), Fiftecn useful ranges volts up
to 1,000 and current up to § amp. Resistance
up to .2 meg. wide earily read scale with
leads 59/8. Post and Insurance 3/6.

PVC Connecting Wire, 25 8WG@, 10,000 yds.
for £10 assorted colours.

enough to be heard more than a yard or so away from the d: ker excepl

ised Deal Alds, by famous makers

in areas of high signal strength. A point worth noting however, is that a
conversion i8 available which enables the Pocket 3 to be made into a Pocket
4 with very little re-bullding. Price for ail parts and case as ilustrated, but
iess handle and mot!f is 32/8, plus 2/6 postage and insurance.

POCKET 5 (4 Transistors, 1 Diode and DLR 5 Speaker)

This is the Pocket 4 with the necessary additlonal parts to add on an audio stage
to bring up the volume two or three times, also components are supplied for tone
correction, and feed back, features which all go to improve gquality of output.
Constructors are recommended to bulld the Pocket 4 @irst, get this operating
properly then add the additional Pocket 5 stage. The price of the additional
stage is 12/@ making a total cost of £2/15/8, plus 2/6 postage and insurance.
Long and Medi Wave parts for any of the above 6/6 extra, Batteries 10d.

postage and insurance 2/6 extra,

extra.

[ | Any boy from eight years onwards will easily *

*

can be made up virtually without tools. *

make this pocket size transistor set. No
goldering is involved and in fact the set

Solderless Transistor 3 z********

THE GOOD COMPANION

Largely due to
the helpiul eriti-
cisms and sugges-

Fededrk kK hkk ko ko kok A kkok ok

Need attention, but complete, £3/10/
Acos Cartridge lor Turnover Pick-up Head.
As fitted to most popular record players for
78 r.p.m. and L.P, Price 10/~ each,

Ditto for Btereo, 27/8.

QColiaro Studio Tape Deck, latest transcrlp-
tion ruodel, three motors, Lhree

button cont.rols Price £12/10/- plus .':/-
carriage and insurance.

Miniature Earphones

*
*
%
*
:thfnuizm’l}::‘;?‘s E“n?fm:;‘ék G'JOD “‘Nﬂh Kjom l'eCBlVed % For Transistor Circuits or Deat Aid, Very
r Dea! T
and local stations entirely without aerul *o( i previous : light weight and easy to wear, cord almost
or earth. Uses "woo'fm‘rmzm Blldi dlloge *w,, “The Real Y invisible, good quality production of music [l
in refiex circuit. '-l er features (llwl“ 5 * Companion ”* we and voice, complete with miniature plug and
:l;’yet.‘i&r;:;l medium and long waves and lou *have improved I ;:;(:t.slread{’o:g :;c.x Crystal ilnd lllﬁq
3 d . r- . 9=, a nsurance 1/-. n.
The parcel contalns zz:de thie withl s plug and socket as ftted to above, 3/6.
everything  neces- new set which *
sary to complete * call * The g
as follows:— 5
Good Compan-
rmﬁwf ISolder- Xion.” We feel & % | Transistors ior R,F., F.M., T.V. and
B o nden. J confident that this z it
new get ia omne )
i‘c;zlket of Resistors *og the flnest of * Freguencies quoted are approx. cut-off
ian fts kind avail- 8B 078 15-20 Mc/s...
RaciSi goliTTansis: K able. The design I_ SB 305, 20-30 Mcfs.
;. is the combined SB231E 40-50 Me/s.
g‘;::e?“gm'f-m_ % efforts of our % | AMERICAN 2N1727 100-150 Mc/s
fire pt. ‘with s OWD technicians and of those of Y |AMERICAN 2N1788
el andltanert ) "CHAcasS J everal of the leading manufac- % |AMERICAN Tisse 10001300 Mofs 25/
g{;’:iengsﬁdetay;e i aﬁ;hone * turers in the country, and the resulting set has a performance as gpod as if not * AMERICAN T1833 1000-1300 Mc/s 25/~
Plug and socket, with onfoft awitch, and full S joberior to those seling at £20 and more. It has the efght transistor sct per- 3 |SEND S AE. for transistor list and
oox_nprehensivel euzy 6"0 follow Instructions. % PFeatures include Ameri Phileo R.F, s and Mullard A F, tmnslsbors* circults.
B Frice 37/8 plus 2/6 post and insurance. % —Q.P.P. output giving 750 mW-—full coverage on Medium and Long
. Ane tuning arra of difficult stati like 208—
sma"eSt POSS|b|e 2'gaﬂ8 * variable feed-back control—ifull boml qualities—really superior looking cabinet * . ?
* size 11 x 8 x 3in. approximately—car aerial attachment—several months opera- Buildin g A Scope $
* tion from battery costing only *
Circult employe six transistors and “two diodes, it Incorporates all latest refine- vy
mentes, and oscillator I.F. Transformer are pre-aligned fo no instruments are
necessary. Any one who can solder competently can make this set. The instruct- *
ions are fully’comprehensive with plenty of illustrations. Bervice is avallable in the
* unlikely event of yvour getting into difficulties. All components fully guaranteed. *
Price of all components and cabibet to make set as illustrated £9/19/8. Post *
Y and insurance 5/ Battery 3/@ extra. *
e Fe e s dede sk e v sk e s sk ke e ek deskkekok ek ek n e — B }
With bailt-in cased, n. ube. merican made
ey Lk e 716, et o i 1 S el ey B
IF and oscillator to matc - npu M th e electros , b an
and P.P. output transformers, 12/6, Cir- Agen: A‘Tﬁ?zzg :ﬁt:‘ial‘s :l“sl;)eci?let:im; el guaranteed, with circolt diagram of scope,

cuit diagram free with any of above.

226 London Road,
Croydon.

Phone: CRO 6558,
Half-day, Wednesday

post orders are dealt with from Eastbourne, so for prompt attention please
Eastbourne, marked Department 2.

29 Stroud Green Road,
Finsbury Park, N.4.

Phone: ARChway 1049
Half-day, Thursday.

Callers may use any one O

520 High Street North,
Manor Park, E.I12.

Phone: ILFord 1011
Half-day, Thursday.

ELECTRONIC PRECISION EQUIPMENT, LTD.

?ost your orders to 66 Grove Road,
the Companies below.

42-46 Windmill Hill,
Ruislip, Middx.

Phone: RUIslip 5780
Half-day, Wednesday
71 Y W1 O O 0 1 0 o o 1o o 1

15/~ each, plus 1/6 post and insurance,

246 High St.,
Harlesden, N.W.{0.

Phone: ELGar 4444,
Half-day, Thursday, ™
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TRANSFORMERS FOR

New Industrial Projects

that work to specification
First Time

provide a sound and satisfactory economy.

They can be obtained from: R E. GILSON LTD.

who provide a first class service to manufacturers
in prototype design and small or medium scale
production of transformers and chokes for

Communications

Electronics
Instrumentation
Speed your Automation
cargo from Research
Etc. Etc.

here to there by If Transformers are your problem

ROADAIR! | (R F _GILSON LTD. 5

S.W.19. WIM 5695

HE COMBINATION of road and air transport, running to

regular schedules, offers you speedy and reliable
services between reception points throughout Great
Britain and the Continent.

-
Consignments of large indivisible loads or small parcels M eC h a n |Ca|
are carried with the minimum of handling at extremely R e l ay Latc h N

economical rates which include all loading & unloading
charges at Lydd (Ferryfield) and Le Touquet airports. FOR

P.0. TYPE
ROADAIR SERVICES OPERATE BETWEEN ‘
LONDON AND — 3000
PARIS TOURCOING OSTEND . . .
This latching device
LILLE JERSEY GHENT enables the P
CALAIS GUERNSEY AMSTERDAM ,3.2?3 =in§>€;’3=ch§5§§
CHERBOURG ANTWERP EINDHOVEN position when the
ROUBAIX BRUSSELS ROTTERDAM coil is de-energised
and until manually
LE TOUQUET COURTRAI TILBURG released.
With connecting services to and from Manchester, Does ot imp7ir tne
3 3 3 tilit o the
Leicester, Nottingham and Brighton e L. ey
ments, nor affect the
normal mounting
ASK YOUR FORWARDING AGENTS FOR FULL DETAILS. position. ulustrations
show 3000 Type Relay
® fizted ;lvith 'I‘Remote" or
“Local*’ release latch.
Sitver Ciry L Tg"' EITHER TYPE CAN BE FITTED TO YOUR
o, AND HOLD EXISTING 3000 TYPE RELAYS IN A
“ ONA.C.OR D.C. MATTER OF MINUTES.
IMPULSE Please send for illustrated leaflet.

A NEW ADDITION TO THE P.O. 3000 TYPE RANGE
THE ‘“ REMANENCE RELAY  Details on request

CARGO SERVICE /mé Dhawe's (Pt ayas) L

(0EPT'W) TUDOR PLACE, LONDON w,!
TELEPHONES:MUSEUM 7960 LANGHAM 482|

Roadair Services are operated by
Silver City Airways Limited
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SIIMTEICH SERVICE

NOW YOU CAN GET TOP UK. &
US.A. BOOKS ON FREE TRIAL,
EASY PAYMENT PLAN!

WIRELESS WORLD 99

==

Yes it’s true. Now for the first time ever, you can select from a whole new range of books - L

by famous authors!

No man who takes his hobby or profession seriously can afford to be without at least some of these well known and highly resp;:::& publications—
and now it is so easy to acquire them all through the SIM-TECH BOOK SERVICE!

Look over the list of books and select the first three books you would like to examine.

Circle the book numbers on the coupon. Additional books

you would like to see may be entered on a separate piece of paper and these will be sent on to you after completion of the first transaction.

No. I. APPLICATION OF RADIO AND TELEVISION PRINCI-
PLES. Coyne. Mainly for the beginner. Covers: Frequencies, Inductive
Reactance, Resonance and tuning coils, Electronic Tubes and Valves,
Electrons, Amplifiers, Rectifiers, Oscillators, Modulators, Circuits, Coup-
lings, Transformers, etc. 300 pages. Vinyl cloth covers.................. 26/~

No. 2. RADIO-TELEVISION AND F.M. RECEIVERS. (Coyne).
Rectifiers, Power Supplies, Antennas, Super-Heterodyne Receivers, Car
radios, Public Address Systems, High Frequency, Short Wave, F.M.[V.H.F.
Receivers, etc. 400 pages. Vinyl cloth covers........c.cccooeevvcirnanninne 26/-
No. 3. RADIO & TELEVISION CIRCUITS. (Coyne).

Amplifiers, Power Tubes, Phase Inverters, Transformers, Decoupling
and Shielding, Tuning and Tracking Tests, Testing Methods, Distortion
and Noise, Contact Rectifiers—Detector, Photo-tubes—Special Uses.
335 pages. Vinyl Cloth Covers ... 26/~
No. 4. LATEST INSTRUMENTS FOR SERVICING RADIO
AND TELEVISION (Coyne). Indicating meters, Operating and Care
of Meters. Measurements, Analyzers and Multi-meters, Electronic Voltc-
meters, Signal Generators, Oscillators, Testing Methods. 350 pages.
Vinyl Cloth Covers 26/-
No. 5. PRACTICAL TELEVISION SERVICING AND TROUBLE
SHOOTING MANUAL (Coyne). A How-to-do-it Approach to Tuners,
Alignment Methods, Video I-F Amplifiers, Traps, Video Detectors and
Amplifier, Picture Tubes, Power Supplies, Test Patterns, Antennas, Colour
T.V. and U.H.F. Vinyl Cloth Covers............coivimmiiiimiinninanieane 34/-

No. 6. COYNE TELEVISION SERVICING CYCLOPEDIA (Coyne).
Latest data on T.V., Colour T.V, and Transistors. Quick and Concise
Answers to T.V. Problems in alphabetical order, cross indexed, fully
illustrated. Covers hundreds of facts on Servicing. Over 800 pages. Vinyl
Cloth COVErs ......cccoiiniiiuisinmsmsnmuecannieeuamanaiianns e s - 47/6

No. 7. TRANSISTOR CIRCUIT HANDBOOK. (Louis E. Garner).

. Practical-Technical Reference Book covering Modern
> Transistor Applications, Covers Control Circuits,
Amplifiers, Receivers, Test Instruments, Special
Purpose Circuits, Wiring Techniques, etc., Fully
illustrated—more than 200 Circuit Diagrams, 410
pages. Vinyl Cloth Covers .........o.ooiviiiiiins 39/6

No. 8 Pin-Point
TV TROUBLES IN 10 MINUTES
Find the exact sound or picture trouble in ANY TV
set from 700 possibilities! Latest edition now has

332 pages of solid TV servicing information;
Kol e 300 diagrams, check charts. 31/6.

SPECIAL OFFER. Circle Book No. 8 on coupon, send only 16/3 after 7
days, and 16/3 in 30 days making a total of 32/6 including postage.

No. 9 Pin-Point TRANSISTOR TROUBLES IN 12 MINUTES
Trouble-shoot every type of circuit in ALL transistorized equipment! 525
pages; hundreds of illustrations; 120 check charts, 47/6, postage 1/6. Circle
Book No. 9 on coupon.

-
w4

TV TROUBLES

Ptd RNBTIE.

No. i{0. TELEVISION RECEIVER SERVICING. Vol. . 1961 Edition
(By E. A. W. Spreadbury). Time Base Circuits, including the Cathode Ray
Tube. How to check the Waveform at the Input and Qutput of Each
Section—Faults— Blank Screen—Obtaining a Raster, Applying a Signal,
Synchronization, Interlace, Quality, etc. 362 pages ........................ 25/
No. I1. PRINCIPLES OF TRANSISTOR CIRCUITS. (S. W. Amos).
Introduction to the Design of Amplifiers, Receivers and other Circuits,
How to determine input resistance, stage gain, optimum Load, Power
Output, values of Coupling Capacitors and Transformer Winding Induc-
tances. Details of Photo-Sensitive Devices and Transistor Relaxation
Oscillators  ......o.iviiuirie it i 2
No. 12. RADIO DESIGNER'S HANDBOOK. Fourth Edition.
(F. Langford-Smith), A comprehensive reference book, the work of 10
Authors and 23 Collaborating Engineers, containing a vast amount of data
in a readily accessible form. This book is intended especially for those
interested in the design and application of radio receivers and audio
amplifiers. 1,498 pages 5!
No. 16. PRINCIPLES OF FREQUENCY MODULATION
(B. S. Camies). Basic Principfes of F.M. Theory of F.M. F.M. and Inter-
ference, Generation of F.M. Waves, Detection of F.M. F.M. Receivers,
r.f. Amplifier, Mixer, Oscillator, F.M. Tuner, Aerial. 145 pages......... 21/~
No, 17 ELECTRONIC COMPUTERS. Principles and Applications.
(T. E. lvall) 2nd Edition. Circuitry and Construction of Digital and Ana-
logue Computers. Latest Application in Industry, Commerce and Science
outlined. A non-mathematical introduction to computers, designed to
appeal to technicians, engineers and students who have some knowledge
of electronic engineering. 260 pages.. 32 plates.......................... 25/~
No. 18. REFERENCE MANUAL OF TRANSISTOR CIRCUITS
(Mullard). Features 60 circuits you can build. 24| Diagrams. 308 pages.
12/6
Just mail coupon for free trial. After 7 days send only low price or return
books and pay nothing. If you keep more than one book send £1 after 7
days and £] each month until completed (maximum three books). To buy
one book send one half in 7 days, one half in 30 days. SEND NO
MONEY—POST COUPON NOW FOR SPECIAL OFFER.

To SIM-TECH BOOK COMPANY

Maii Order Division, DEPT. W.9, Gaters Milli, West-End,
Southampton, Hants.

O Rush the books circled below for 7-day FREE TRIAL as per offer.

1 23 4567 89 10 11 12 16 17 18.

INEME g e R - - « <10~ < GRiv + =+ 4« v eavnarsssnascansssbhtosanearenns
Addess ... s S g s s s eI e o S e
CitY s < susmz - - » - - P + TN - -as- COUNLY . ..cvvrnirnrrveionenreceianenne

[ Tick here if enclosed full price. Same 7 day money back guarantee
Postage £2 or less 1/3d, £3 or more 2/-,

voo With Trigger-Action
Spring-Loaded Clips

PRESS TRIGGER
TO OPEN

Bs RELEASE TO GRIP

For Safety’s Sake
use AVO Prodclips

Patent No. 748811
Safety first every time with these patented spring-
loaded AVO prodclips.

Cleverly designed for use as insulated prods, they are
invaluable for rcaching and holding test points which are
difficult of ~.ccess.

" Suitable for_use with AvoMeter, Multiminor and Avo Electronic
Test Meter Leads.

Post Free |5/- per pair

AVOCET HOUSE . 92-95 VAUXHALL
_&_ LTI " pRrIDGE ROAD, LONDON, 5.W.1

? ViCtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES
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NEW Griffin - Andec

Gmnmpf
METER Jf¢

18 —210 Mc/s

A Convenient Portable Battery Operated
Instrument Designed for the Radio Amateur and
General Laboratory Use.

@ for Accurate measurements of Resonances
in tuned circuits, antennas etc.

@ as a sensitive wavemeter

@ asasignal generator

Frequency range covered by a set of six
plug-in coils.

Grey hammer-tone finish 94" x 21" x 24"
plus cover.

T2224. Price 12} Gns. (without batteries)
post free (remittance with orders)

Griffin & George (Sales) Limited
Ealing Road, Alperton, Wembley, Middx. PERivale 3344

MANY MORE PEOPLE ARE USING AT I-AST; FUR UNI-Y £]26

INCLUDING POST & PACKING

c.G. s_ ! A really efficient Fan for use in
VITREOUS ENAMELLED || e
WIREWOUND RESISTORS

o I @ Rating in watts
R GS
| Range
Style Style | Commer-
[ RCsC “ cial
— | verl 15 | 7 050 to 5kQ
RWV4.] | VPF4 ‘ 3 4 0.5Q to I5kQ
RWV4-K | VPFIO 45 10 10 to 680k
RWV4.-L | VPF|4 6 | 14 1Q to 100kQ

@ RCS.C Type Approved.
@® 100% test and inspection.

i batch i C.S. 1.
@ ComigRE Gl Sy to RLCSIN This is what the Electronics world has been

@ Guaranteed reliability. waiting for! At extremely low cost air-stirring
. . and extraction can be easily achieved.
@ Competitively priced. 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:

THEG.G.S. RESISTANGE co.Lmo  KENURE, HOLT & CO. LTD.

MARSH LANE, GOSPORT STREET, LYMINGTON, HANTS. BOYN VALLEY RD., MAIDENHEAD, BERKSHIRE
Tel. Lymington 2811 Telephone : Maidenhead 5331-2

London Office: 30 Clarendon Rd., Harrow, Middx, Tel. Harrow 4147 WE ALSO HAVE SUB- CONTR CT FACILITIES FOR ELECTRONIC
WIRING AND ARE FULLY A:LD. APPROVED

E.I.D. APPROVED Ask for prize lists
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“THOUGH THE WORKING WEEK IS SHORTER WITH

SR WAGES AND MATERIALS EVER MORE COSTLY.”
MA@IJ~Q Thanks to you, our Customers who purchase in ever-increasing

RECD: numbers, we are still able to offer the finest ever coils
without increased prices.

Coverage from 3.8 to 2,000 metres in 7 ranges—Each coil is packed in an aluminium container which may
be used as a screening can for the coil itself—Brass threaded, adjustable iron cores—Colour coded moulded
polystyrene formers—Chassis/Plug-in Technical Bulletin, DTB.1 1/6—Dual Purpose Technical Bulletin,
! DTB.4 1/6—Colour Code Identified
| Coils: BLUE Signal Grid Coil with
Aerial Coupling winding—YELLOW
’ Signal Grid Coil with intervalve
coupling winding—GREEN Grid Coil
| with reaction and coupling windings—
RED Superhet Oscillator for I.F. of
] 465 Kc/s—WHITE Superhet Oscillator
for 1.6 Mc/s. Prices range from 4/1 to
| 4/9 each. Five-Colour Glass Scale,
’ Back Plate, Pointer, Pulleys and Cord L vINOLDER /ﬂm -

LB9A VINOLDER
for use with 315 pF tuning condensers. o A
" . - MAXI-Q' COILS MINIATURE DUAL MAXI-'G"COILS
Coverage (1) 150-400 Kc/s.; (2) 530 OCTAL ‘PLUG-IN TYPE PURPOSE COILS CHASSIS MOUNTING TYPE

1,600 Kc/s.; (3) 1.5-4 Mc/s.; (4) 4-12
Mc/s.; (5) 10-30 Mc/s.; Price 19/-.

GENERAL CATALOGUE covering full range of components send 1/4d. in stamps or P.O. PLEASE SEND S.A.E. WITH ALL ENQUIRIE;

.

|
| DENCO (CLACTON) LTD. (Dept. W.W.), 357/9 Old Road, Clacton-on-Sea, Essex

A SIMPLE VACUUM GAUGE [{*1:3 {1 3;1[¢], 3R AIe T

% Range 10-2 to 10-8 or 103 to 10-°
torr depending on gauge head used.

Y Fully stabilised operation over entire
life of gauge head without manual
adjustment.

Y Simple to operate—just set zero
switch and select the appropriate
range for instant pressure indication.

% Range of nominal filament supplies
makes unit suitable for use with
ionisation gauge heads of other
manufacture.

% Amplifier zero drift less than 2%
over 24 hours.

Comprehensive overload protection
for 100%, ‘ fail-safe >> operation.

Torr = mm Hg (BS.2951-1958)

3B IONISATION GAUGE CONTROL UL\ 1L R Y AL UTI R 1 L0

EDWARDS HIGH VACUUM LTD [SSdll Ebdsiiddl IIETTETYS S BT
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TRANSFORMERS
TRANSDUCTORS
COILS & TOROIDS
MICROPHONES
LOUDSPEAKERS
EARPHONES

POTENTIOMETERS
AT THE HEART OF VOLUME CONTROLS
MINIATURIZATION CONNECTORS
RELAYS, SWITCHES
ACOUSTICS
PLUGS & SOCKETS

FORTIPHONE LIMITED (DEPT. 5) 124-126 DENMARK HILL, LONDON S.E.5. ° Tel. BRIxton 8977

TRANSISTORISED
DG CONVERTERS

///////////////////////////////////////////////////////////////%
HIGH EFFICIENCY—over 809%,. %
" /

Up to 400 watts—800 watts intermittent. %

MAIIh s

\\\\

MANUALLY CONTROLLED FREQUENCY 53 ¢/s-
60 ¢/s-400 c/s.

REED TYPE 50 c¢/s 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.

[ROM 12V, 24V, 32V, 50V.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N

////////////////////////////f'“ 7////////////////////,

el
. ‘ " D.c.
v“l’“dw F " CONVERSION
B =

SPECIALISTS®

VALRADIO LIMITED

) - 2 DEPT. W.W./C. BROWELLS LANE, FELTHAM,
Radlospares components are MIDDLESEX.

delivered absolutely “by return™ | Telnlienes (Rlldiom <2,
| Valradio and Stereosonoscope are the registered trade marks of Valradio Ltd.




JunE, 1961 WIiRELESS WORLD 103

Watch that WOW !

with the Gaumont-Kalee

Izm .ER METER Important users of Gaumont-Kalee

Flutter Meters include :
Accurate measurement of sound

i infi B.B.C. Television and Research, Collaro.
inm ,
equip ent speed deviations Commission Superioreure Technique, Paris.

Commonwealth of Australia, Melbourne.

The Flutter Meter measures those Compagnia Commerciale di Cinematografia,
ifan.

'((;:l‘:;:""t' gomp%nznts ngg;h 25‘6 angxi?]nly Dept. Posts and Telegraph, Dublin.
e e CS(,:,rl E I?S ow "~ and ~ rlut- Egyptian State Broadcasting.
Type 1740 ter ” resulting from speed variations E.M.1. Research Laboratories.
in sound recorders and reproducers. GarrardEngineering and Manufacturing Co. Ltd.
This instrument is equally suitable Magnavox Corporation of U.S.A.

[ X for use with machines employing Marconi Wireless.
Brief Technical Data perforated film, tape, wire or disc Ministry of Subply.
Operating carrier frequency 3 000 ¢.p.s.-5% records 2 ? Ministry of Transport and Civil Aviation (U.K.).
Minimum Input signal 50 mV R.M.S, . . . i Muliard,
Input. Impedance | Megohm Type 1740 is of entirely new design. N.V. Philips’ Gloeilampenfabrieken, Holland
Input amplifier bandwndth —3db at 2,500 and 3,500 More compact, ]ighter in weight and and Denmark.

C-P-s. d 5 2 N.Z. Broadcasting System.

Effective limiter range + 10dB, costing considerably less than earlier
Meter )scalinz—" Peak wow ' 0 to +1% (centre Gaumont-Kalee Flutter Meters, ;°2' fﬁ;;ztﬁzzzfecttdbepartment.

Zero). . ) LA, L
“Wow "' and '‘ Flutter " 0 to 1% and 0 to 0.2% but with the same high performance Southern Instruments Ltd.

R.M.S. and facilities. Truvox Ltd.
Srossover.frequency 20 c.p.s. R . X . Yortexion.

Flutter *' meter response —3db at crossover. Dimensions: Height 101”7 26.04 cm Westrex Co. Ltd.
T O *gdf;‘ 200 c.pss. Width 124" 31.12 cm.  Depth 143" 36.47 cm. Wright & Weaire Ltd., and users in India,

S GEEpenED T G5 CRe RS Nett Weight: 291b.  13.15 Kilos. Poland and Hong Kong.

—1dB at 0.5 c.p.s.
C.R.O. output frequency response level down to Werite for full details to:

—(*,RANK PRECISION INDUSTRIES LTD

3,000 c.p.s. oscillator output level
SV R.M.S. into 0.5 Megohm [00 mV R.M.S.

G.B-KALEE DIVISION (STUDIO), WOODGER RD., LONDON, W.12, ENGLAND

Tel: SHEpherds Bush 2050. Cables: RARKPRESTU, LONDON

Into 500 ohms.
Accuracy: Meter presentations +29% f.s.d.
Power consumption 35 watts.
Mains 100/150v. and 200/250v.
Single phase 45/60 ¢.p.s.

CONNOISSEUR introduce
THE CRAFTSMAN NEW 2 SPEED
TRANSCRIPTION MOTOR g S

Now finished in BLACK and SILVER

The Connoisseur 2 speed motor provides
the basis for real high fidelity stereo repro-
duction. Every one is hand built. It em-

LOOK AT THE SPECIFICATION

bodies those high standards of workman- Full 12" aluminium turntable; 2 speeds 45 and
ship and materials associated only with 33} r.p.m., synchronous motor dynamically
motors costing much more. balanced; precision ground and lapped shafts;
Connoisseur really does offer more. nylon adjustable bearings; neon on/off indica-

tor. Now finished in matt black and silver.

Price £14.0.0 + P.T. £4.13 .1
SRR

Also available :

STEREO PICKUP complete or HEAD ONLY ARM ONLY
R lets - SPEAKER ENCLOSURE MATCHING CONSOLE
Sand for QR LISlcts’ to STEREO AMPLIFIER PRE-AMPLIFIER

AR SUGDEN & CO(ENGINEERS) LTD.

The superlative 3 speed transcription motor
type ‘B’ is available at £27. 16. 1 inc. tax.

suamamsmamsmzsaas

MARKET STREET, BRIGHOUSE
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For attenuation withe

ai .

VARIABLE
VHF ATTENUATOR TYPE Q

Designers and Electronic Engineers will welcome
this new precision-made Hatfield Attenuator,
available for either 0-11dB in 1dB steps or 0-110dB
in 10dB steps and covering DC—500 mc/s. Models
are also available for Ledex Drive.
oV.S.W.R. 1.2 below 250 Mc/s.
eMatched at all attenuations.

eoLow operating torque.
®Rated at 0.5 W.

lmlﬂllll

R

050 ohm and 75 ochm models
available.

e®Size: S5lin. x 1in, x 2ysin.

oWeight: 1ilb. Price £36.

Write for full details of this and
other Hatfield Instruments.

wa |

INSTRUMENTS LTD. LTD. First with Wide Band R.E. Transformers.

Dept. WW, BURRINGTON WAY, PLYMOUTH, DEVON.
Telephone: Plymouth 72773. Telegrams: SIGJEN, PLYMOUTH,

OO00O000000C00O000000CO0O000OO000C0 ]DI_I] “SEE THE POINT”
: 0 of your Stylus with the “ Q-MAX"’
= = " (1]
0 0 ! STYLOVUE
0 = The “Stylovue’ is a device for pro-
o m jecting a magnified shadow of your
= m stylus on to a screen, enabling you to
= a man m f see whether your stylus is wuc:rn
L m i an':i ?Ieeds replacing,
Lt = whice cannot be V4
= m detected by the 27 6
L . . = ked eye.
H Tuners and ancillary equipment are used e Botteries 94, extra. PatNanNror)
o by most of the firms supplying industrial 5
B mow of shenfiwns niiping m &  GARRARD AUTO-TURNTABLE
0O  sound reproducing equipment. O : TYPE “A "
- =t | P Transcription Auto-Changer
L) There is a fundamental reason — it is O} | WL A transcription Record Player
_E ] j y{léhsprognslgn f?r autlomiatlcfuse.

. . 0 if desired. erfect playing from
o fust class equipment and it lasts. 0] J& both Stereo and Mono records.
L] = \
O - \t =%
0 s L {with G.C.8
m B 0 £22.9.11 carcridge)
= Y \s u s ey
= “ " —
m é = L (Base
O @ A Ll £2.14.7 extra))
L w 4 =
n S 0 “Q-MAX”
O fow 0O SHEET METAL PUNGHES
L " . X ' Patent No, 618178 and Patent pending,
E For further information write to: 0 %‘%‘i‘;‘s‘;'azl‘é';z;‘f’} %‘%ﬁ“ﬁ“ﬁ;chﬁ; E

oles in F. . #
E c H A P M A N u LT RA so N I c s LTn : List of sizes and prices on application. .
O sales division j < v
L 24 UPPER BROOK ST., MAYFAIR, LONDON, W.1 - Fully
0] Telephone HYDE PARK 2291 0 illustrated
(] O CATALOGUE
E L available 4
= st 25 HIGH HOLBORN, LONDON, W.C.I

OO0O00000000000000000000000000000 3 e Tel.: HOLborn 6231/2 :

Da 661WW
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Get

Mag"‘f

a-he

cad!

types Only )

Consult the specialists:

P. A. MARRIOTT & CO. LTD.

284 WATER

WEMBLEY, MIDDX.
TELEPHONE: WEMBLEY 7493

Marriott Heads have been used for many years by Government Research Establishments,
H.M. Armed Forces, G.P.O., B.B.C., Cine Manufacturers, in T.V. recording, missile and
space rocket research, in Automation, in talking books, in telephone answering machines and,
of course, by the majority of Tape Recorder Manufacturers in this Gountry as well as many
others overseas. If you want to ger ahead, contact the specialists.

ROAD

“TAB” SILICON POWER
DIODE STUDS*
OPERATION UP TO 125° C CASE TEMP.

Dc 17.5Rms 35Rma 70Rms 105Rms
AMP 25Piv 60Piv 100Piv 150Piv
15 .20 35 45 55
2 .30 45 .60 .80
[} .85 1.30 1.80 2.40
12 1.30 2.00 2.60 3.15
18 175 2.45 3.10 3.70
1.85 2,76 8.90 4.90
70 4.45 8.00 8.45 10.75
240 5.90 8.45 12,60 15.75
DC 140Rms 210Rms 280Rms 350Rms
AMP 200Piv 300Piv 400Piv 500Piv
L5 70 .85 1.00 1.35
2 1.00 1.35 1.80 1.95
8 3.00 4.00 6.80 9.00
12 4.90 .75 11.00 14.75
18 5.80 7.90 FOR QUANTITY

6.50 8.90 Export & User Prices

70 11.45 18.75 ‘Write on Company

240 20,00 33.45 Letterhead

LOW PRICES TO VOLUME BUYERS!
*Derate 209% for battery or capacitive load or D.C.

‘'VASDAC"” ® SILICON TUBE REPLACEMENTS

WITH BUILT IN RF SURGE AND SERIES
BALANCING PROTECTION

TYPE VRMS/PIV AMPS PRICE

8T866 5000/10400 0.3 $20.00
8T816 5000/7000 0.3 $16.00
8T5R4  1900/2800 0.5 $15.00
8T504  1120/1600 0.8 $ 8.00

“TAB”

Cable:

Catalogue 2Be.

111-Ww LIBERTY ST.,
“TABPARTS »

“TAB”

*“TAB’ SILICON 750 MA* DIODES

TOP HATS
General Purpose 400 PIV at 300 MA
Speoial 20 for §7
2 for $1
Factory Tested Guaranteed!
rmﬂ Ipiv rms/piv rms/piv rms/piv
17i%5 | “ssise 70/100 140/200
14c 19¢ 29c | 84c
rms/piv rme/piv rms/piv rms/piv
210/300 280/400 /500 420/600
430 55¢ 700 $1.00
rmsfpiv rms/piv rmafpiv rms/piv
4907700 560/800 6307900 | 700/1000
$1.25 $1.50 $1.70 $2.00

Low Priced *T200 Silioon Diodes rated 380 piv/266 rms
@ 200 MA, @ 100°C 360 each; 10 for $3.25; 100 for
$27; 1,000 for $230.

*CAPACITOR INPUT DERATE 20%.

#SUNTAB» ® SELENIUM PHOTOCELL

75Ua ixin c40 @,
3 QQQ

__L 1T

2BP
5AP
15AP
10BP

dn, Dla 5BP/Sq & Rect.
22002, 55 @ 12 lor $8.
76004, lim. Dia.,
$1.45 @, 4 tor $5.
350Ua, 1-11/16in. Reet.
¢75 @, 10 tor $7.
75003. 13 x 1iin.
§1.45 @, 4 for $5.

10CP

GTD! HIPOWER-ROUND-TRANSISTORS

Factory Teated. 2N277 or 2N441, $1.80@

6/%9, 25/$36, 100/§130. 2N278 or 2N442
3.75 @, 4/ 12 25/364, 100/$225, 2N173
or 2N443 $5.00@, 4/$16, 25/$90. TO 36GP—

General Purpose (Icl5A) 5 for $5, 40/$36,
100/$80.

ALL ITEMS MANUFACTURED IN U.S.A.

TERMS: Money Back Guaranteel
year,
charges.

N.Y. 6, N.Y., U.S.A.

Our 17th
$2 min, order. F.0.B. N.Y.C. Add shipping
Prices shown subject to change.

SPECIAL! TRANSISTORS & DIODES !!!
Factory Tested & Guaranteed! FULL LENGTE LEADS
2N123 PNP 45¢, 12 for $5, 100 for $37.
2N292 NPN 45c, 12 for $5, 100 for $37.
2N293 NPN 45¢, 12 for $5, 100 for $37.
2N223 PNP 80c, 100 for $@5.
2N597 PNP $1.90, 6 for $10.
2N598 PNP $1.90, 6 for $10.
2N599 PNP $3.50, 3 for $10.
GENERAL PURPOSE—PNP—COMPUTER GRADE!
Use as Amplifier—Oscillator—HiFi-—~Logic—8ervos
amp—Power Supply.
Pulse Amplifier or High Current Bwitch Veb. Vce,
Veb Approx, 40V.
GP3C rated 300 Milliwatts §5¢, @ 10 for $5, 100 for

$39.
GP10C Rated 1 watt 90c, 6 $5, 100 $63.

GTD! POWER-DIAMOND-TRANSISTORS

Factory Telted. Replaces Medium and
HiWat: Types, 2N156, 2N156,
2N234, 2N258 2N307, 2N554.
GEN'ERAL TO 3GP 80¢, @ 20 tor $15
PURPOS. $65

8 TOPHAT SILICON DIODES $1. EXPERI-
MENTERS KIT. USE AS STABISTORS, ZENOR
DIODES, METER PROTECTION CLIPPER AND
RECTIFIERS! $10 VALUE.

DIAMOND BASE MICA MTG. KIT ............
ROUND BgSE MICA MTG, KIT

8Q, IN.
KIP DIODES COMPUTER 200, 8for o
KIT TRANSISTOR NPN or PNP, 3 -
IN34A DIODES 23c, 10 for $2, 55 lor 513

“TAB”
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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 . .
Extra speaker if required (9 x 5in.
high flux density)

De luxe Cabinet
(to take two 9 x 5in. loudspeakers)

Standard Cabinet
(takes one 9 x 5 in. loudspeaker) ..
Latest Collaro Studio 4-track 3-

speed transcriptor with pause and
digital counter

Microphone, recording leads, 1,200 ft.
7in. spool and spare 7in. spool ..
Complete kit, de luxe cabinet with
two 9 x 5in. speakers
Or deposit of £10 and 12 monthly pay-
ments of £1/15/6.
Complete kit, standard cabinet with
one 9 x 5in. speaker
Or deposit of £10 and 12 monthly pay-
ments of £1/10/6.

8 gns.

4 gns.

13 gns.

3 gns.

SONICKIT

Superb quality 6

transistors  superhet
receiver, push pull, Mullard transistors,
printed circuit, high Q inter high gain
ferrite aerial, 2}in. high flux speaker, high
gain I.F. c01ls, fine leather hide cover in
camera shape with shoulder strap, over
all size 6 x 3% x 1%in., very fine appearance,
easy to assemble.

Special price 8 gns. only plus 3/6 P. & P.
and 2/- for battery.

GENERAL SONIC
RADIOS

92 CALEDONIAN ROAD,
LONDON, N.1.

TELEPHONE: TERMINUS 0322

Jung, 1961

HIRSCHMANN PK Series
'of PLUG TERMINALS

The PKi I0A is shown approximately two-thirds full
size in centre above and is rated at 16 amperes with
4 m/m socket in the head.

Colours : Black, Red, Blue, Yellow, Green.
The larger types PKN are rated at 60 amperes.

Yc Send for catalogue to SOLE AGENTS :

NEOFLEX LTD.

123a NEASDEN LANE, LONDON, N.W.10
 Telephone : DOLIis Hill 7671 and 7881

ngh Torquel

15 grm. cm.

.‘W 2

com'wOL SCREW MOTOR )/ y
08 i

6" Contact-Making Indicator

This exceptionally high torque instrument can be supplied for
D.C. and A.C. rectifler operation, with high and low contacts
(100mA, 50 volts D.C. or non-inductive A.C.).

Full details from :—

E[LIOTT

Electrical Measurement Division
Elliott Brothers (London) Ltd
Century Works, Lewisham, London SE13,

Tel: TiDeway 1271
EMDS6
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SWEEP GENERATORS

for UHF and VHF Television
Productton Testing - Alignment

Fm pmducéwn or erzq;ﬂeennq

tover;ng’ff&‘UHF VHFE dgrd F ronges

Bwir«m mnrkers shmv olignment p

Model SN-3 (UNF)
‘Range 40 o $30
Bandwidth— 02
AGL'd Flatmess

{ Telome gweep generators ond accessory equipments ore i
use throvdheyt the Free World whardver quality TV s6® are
made. They hove set the stendord of excellegee ber beth on the

yproduction line ond in e design labordttry,

lpaic hos sweep generator models avoilable to mest every,
¢ commergio! television standard including those in use in B9
| USA. England, France, Germany, oy, Austratio, angdapon.

# special operating sp&gﬁmimm are required; Te Telonic on-
igmeers will adopt instruinents fo meet them. Simplicity and

rugged design of these units astures fong, trouble free service
o easy maintenonce, U\HNGSTON lASORA?ORiES

of Compltie m{ormanan on Telonic swesp generators far the [ 31 Camden Road. [
TV indust Jor caialmg 38, to0— A 13!1929'324”N.VV‘;L.WEfjgla.nd :

Muoddel §¥-7 SGer!

(VHE} 4
¥ and 12 chorinels
Video and 3tdio markers
AGC'd Hatness

FOR BERYLLIUM COPPER PRESSINGS
TO THE CLOSEST TOLERANCES

CONSULT

RANDAUER

OF BIRMINGHAM

TOLERANGCES NOW -+ :00025":

By pioneering the use of beryllium copper and precious
metals, Brandauer have achleved many manufacturing
successes which can of great value to you.
Today we are among the largest most sought-after fabricators of beryilium copper pressings in Britain—thanks to
a hundred years of heat treatment experience, specialised plant, and ten years of research. Being craftamen, experta
and indeed the outstanding apecialists in beryllium copper, we work with extreme precision in miniature und sub-
p k: ip certain ci we 1egularly malntajn an accuraey of plus or minus .00025in.

Al ta are made to cust "' OWT It that several milllon Brandauer units
are in daily use In the radio, televislon and nlrcrn ft industries, In radar installations. record players, switch gear.
eiectronic computers and a wide range of other equipment.

EARLY DELIVERIES OF FOUR SLIDE WORK :

This is also helpful. 80 are our large stocks of material. They enable us to quote early deliveries for most pnsslngs
and competitive prices for all. Therefore—for time and tolerance, quality and price, choose Brandauer.
information and sampler gladly rent on request.

BRANDAUER

ialises in i tured from all ferrous and non-ferrous materials including
tha cupro- nlckel alloys.

C. BRANDAUER & CO. LTD., 401 NEW JOHN STREET WEST, BIRMINGHAM 19

Telephone: ASTON CROSS 3818
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T/V-F.M. RELAY
AND COMMUNAL AERIAL
SYSTEMS

Teleng experience and development

caters for . . . Any Type of System for

Any Number and Standards of Chan-

nels ... For any Size of Area Coverage

... For any Number of Outlets . . .
FOR ANYWHERE.

Teleng Systems and Teleng Services
cover ALL eventualities.

Teleng Field Survey Unit is fully
equipped and manned to conduct
Aerial Site Surveys. Nothing is Ieft
to chance in assuring the utmost
efficiency of Teleng Systems.
Important contracts have been won
through the thoroughness with

which Teleng preliminary surveys :
have been conducted. ,/

/1 \

Fa bt S

et

. AT
o AR
L /
B A

FROM FIRST TO LAST—CONSULT TELENG
AERIAL SITE SURVEYS
SYSTEM DESIGN
PLANNING & QUOTATION SCHEDULES
CABLING & EQUIPMENT INSTALLATION

ECONOMIC ADVICE &
CAPITAL EASEMENT SCHEMES

Write for further details to

TELENG LIMITED
CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX
Ingrebourne 42976-7-8

WIRELESS WORLD
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Grampian pr4

out

the best
in any

recorder

Even the most expensive recorder will only give its best performance if a
good quality, reliable microphone is used.
In the DP4, with & uniform wide frequency response from 50 ¢/s to 15,000 e/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.

0UTPUT LEVELS

DP4/L, low impedance 25 ohms 86 dB below 1 volt/dyne/Cm?.
DP4/M, medium impedance 600 ohms 70 dB below 1 volt/dyne/Cm?.
DP4/H, high impedance 50,000 obms 52 dB below 1 volt/dyne/Cm?*

Retail Price: DP4/L complete with connector and 18ft. screened lead, £7/11.
(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 tllusts ated literature.

GRAMPIAN REPRODUCERS LTD.

Hanworth Trading Estate, Feltham, Middlesex. FELtham 2657

STABILIZE yOUR AC MAINS with the finest

equipment, at a fraction of the normal cost:—
FERRANTI 7;-KVA MOVING COIL

-AUTOMATIC VOLTAGE REGULATORS

Any stabilized output voltage in the range 200-250 v.

can be selected by plug-board tappings. The selected

output voltage is automatically maintained constant

within 419/, at all loads 0 to 30/37% amps., when the

supply ovltage is varying over the range {89, to

© Frequency compensated 45-55 and 54-66 c/s.

@ Excellent output wave-form.

@ Can also be used as a variable transformer.

@ Unused. Complete with spares and instruction

ek P. B. CRAWSHAY
94 Pixmore Way, Letchworth, Herts. 'Phone 1851

8

BEITER BETTER
STYLES RANGE

SUPPLIERS OF MOULDED CONTROL KNOBS, TERMINALS, ETC.
OVER SIXTY STOCK PATTERS. ENGRAVING TO INDIVIDUAL
REQUIREMENTS

UNCLES BLISS & CO., LTD.

CHERRY ORCHARD RD, EAST CROYDON, SURREY
TELEPHONE: CROYDON 3379/6390
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TRANSISTOR TAPE RECORDER

Size only 6in. x 8}in. x 2%in. and weighs a mere 24Ib, Fully transistorised
complete with mike, earphone, built-in speaker and amplifier. Powered by
three inexpensive batteries. Twin track recording at 3} L.P.S. for maximum
economy. Records and plays for over one hour on standard 3in. reel. (34
minutes each track.) The RA.Il is a precision miniature

tape recorder which slips easily into a brief case or handbag. ONLY
Utilises advanced transistor circuitry and built-in 2in, x 3in,
P.M. speaker and amplifier. Engineered for ease of opera-

tion. All controls are accessible on front panel. The mag- gns
nificent two-tone plastic and metal case features a carrying g
handle and snap open top for fast, easy tape loading. Complete Post paid
with batteries, tape and accessories. Ot pajc:

TELEPHONE PICK-UP COILS
e MODEL FC-8 Induc-

RO tion Pick-up coil en-
wabling conversations to

— be picked up without
Pl lltapping  of wires or
R_gg [ICNE S 1special telephone cir-
e =) cuits, Simply place
telephone on the pick-
up platform and connect lead to the input of
any medium gain amplifier or direct to any tape,
disc, or wire recorder. Brand new complete
with 5ft. shielded cable. Requires no Electrical
connections—offers  virtually  unlimited use.
ONLY 16/-. P. & P. I/6.

LAPEL MICRS:HONE Model

SIGNAL GENERATOR SWO-300
Freq. Range: 150
kefs-150 ~ Mcfs
fundamentals
bands),

300 McJs
monics. Calibration
accuracy within
4 | per cent. Modu-
lation Internal and —
external. Attenuation: To—40 db. OQutput:
Facilities for high and low. Power Supply:
Internal 230 v. A.C. Size: 7 x 10 x 5in. Com-
plete with test leads and instruction manual.
ONLY £14/19/6. Carr. 5/6. Fully guaranteed.
U.S.A,

DYNAMOTORS

manufactured by
EICOR (as iilus.). In-
put 12 v., output 400 v,
at 180 mA, Size 7 x 4

THREE WAY SLIM
CRYSTAL MICROPHONE

May be g
ot M MODEL

stand moun-

ted or sus-

pended by

Lavalier Cord.

+% Response 60-10,000

Cps.

% Built-in on { off
switch.
Revolutionary new cry- &
stal microphone with §
all the features of
" mikes ”* three times
level —52 db.

ONLY
32/6 "

the price.  Output
Smooth response from
60-10,000 cycles. Omnidirectional head. On/
off switch. Clips on or off standard stand
adapter permitting tilting for multi-angle use,
Jjclip.  5ft. shielded cable, ©Only | Satin chrome finish complete with 7ft. shielded | x 44in. Brand new

17/6. P. & P. 1}-. cable, stand adapter and Lavalier Cord. 45/-. P. & P. 3j6. £

NEW! 10,000 O.P.V. MULTI-TESTER ON BOTH AC & DC

FULL SCALE RANGES: MODEL EP-10K OUTPERFORMS INSTRUMEN
Eg. $8t¥§ (0)—6—;8—50—680—],220 v, AND PRICE ! N S RSN e T
EE" ¢ 0-6-30-120-600-1,200 v.

D.C. CURRENT: 0-120 uA, 0712-303 UNBELIEVABLE BARGAIN |
mA. A revolutionary new Multi-Tester., A complete wired and tested instrument
RESIS'II';;\'I(\JCE: 0-20K, ID)—?. Meg. (150 (not a kit) incorporating extra large 3fin meter face and unique slide range
ohm, at centre scale), switch, Can be conveniently carried in the pocket and features unusually
ifgﬁgCJ.Tr\NCE- 0.005 to 0.15 uF (at  ensitive 10,000 ohms per volt A.C.-D.C. meter, | per cent precision resistors,
DECIBELS: —20 to +63db (600 ohms and largest meter.ever placed on an instrument this size. Single, easy to use
ImW Odbm = 0.775 v. 4 range selector switch, can be appreciated by the novice and engineer alike.
ACCURACY: D.C. voltage and current  Complete with colour coded test leads and battery,

Size: 4 x 34 x lin. Model EP-10K. ONLY £5 19 6

. a0

& P.
2/6

Precision engineered Crystal Mic-
rophone—for lapel or hand use.
y Only lfin. dia. Exceptionally
\sensitive. Chrome-plated case and

+2% fs. A.C. voltage 4+49% fs. Re-
sistance £3% of total scale length,
Hi-FI HEADPHONES RH-20 RADIO HEADF HONES
Uses high quality permanent | Hi-impedance-2,000 ohms-gen-
magnetic speakers with re- | eral use headset. Black and Ivory
gular voice coil. The padded | plastic cased electro-magnetic
chamois ear-muffs give cor- | units with adjustable head-band
rect spacing for optimum | for comfortable fit. Individual
acoustic load, giving finest | listening for: all types of applica-
music and voice reproduc- | tions. Individually packed, with
tion, flexible cord attached. 14/6,
ONLY 25/-. P. & P, 1/6. | POst paid. e miniature plug and socket.
WIRELESS SET No., 19 PORTABLE MAJNS SOLDERING IR Model CR.5 Crystal
Incorporates 10 MODEL SPI Earpiece, high imp.,

P. & P.3/6
PERSONAL EARPHONE
A really sensitive dy-
namic earphone of ex-
ceptionally fine quality,
Provides clear reproduc-
tion of music as well as
speech. Fully guaran-
teed and complete with
ear insert, 3 feet cord sub-

watts,

TX/RX cover- Model MR-4 Magnetic
ing 2-8 Mc/s.
(375 - 150
metres), and
intercom, am-
plifier. Com-
Ll — DN plete with 15
valves, 500 micro-amp. check and tuning meter,
circuits and instruction book.
ONLY 65/-. Carr. 10/-.

POWER
MEGAPHONE

Designed on an

entirely new principle

for lightweight applica-

tions, Highly ™

stable heat =

character-

istics ensure long life and safety in use. The
Model SPI features a removable handle that
may be used to cover the tip and barrel to
permit the iron to be carried salely even while
hot. Supplied complete with Vynil bag, mains

fead and plug. - All for only 18/9. P. & P. /3.

Earpiece, low imp. POST {/-.
SLIM RADIO PLUG
AND SOCKET
Two way, black bakelite,
solder terminai plug,
STURDY standard JACK
SOCKET, Panel mount- =

ing, neat finish. 5/6 per pair. Post paid,

MODEL PM.242

HAND-HELD PORTABLE SOUND BROADCASTER WEIGHING ONLY dlbs,
A lightweight new megaphone notable for its extreme economy in

battery power despite its high sound volume output. Incorporates a
patented non-linear current-limiting device to give maximum pos-
sible battery life. Just pick it up, aim, press the pistol grip switch, and
talk. The reflexed air column in the horn, plus its specnal_shape serve
to concentrate and direct the amplified sound and throw |t.for a con-
siderable distance. Sturdy construction throughout with lightweight
Microphone is removable f!—om
instrument to give the added feature of remote operation. Especially
recommended for use on Loading Platforms, Police.and Fire Depar.t-
ments, Railway Yards, Sports Events, Coaching, Holiday Resorts, Ship
to Ship and Ship to Shore Voice Communication, etc.

spun aluminium rubber ribbed horn,

Size: 14in. long,
Horn dia. 9in. Wgt.:
4lb. Supplied com-
plete with batteries
“and wrist and shoul-
der straps.

onLY £14.10.0 rosc raia C'

-

Mail Orders:

(DEPT. W.) 32a COPTIC STREET,

LONDON, W.C.l

Relda

adro
s ced

Callers:

87 TOTTENHAM COURT ROAD,
LONDON, W.i. MUS. 9606
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Personal Shoppers}

73 Dale Street
welcomed at

(Nr. Exchange Station)

(

8-10 Brown Street

LIVERPOOL MANCHESTER LEEDS BRADFORD

56 Morley St.
(above
Alhambra)

(Mecca) Arcade,

Briggate, Leeds, 1

I 5-7 County
Market Street)

TERMS: C.W.0. or C.O.D. No C.O.D.
under £1. Postage |/9 extra on all orders
under £2, 2{9 extra under £5 unless car-
riage stated. Trade supplied. Post order
Mail Order Dept. 7

R.S.C. HI-FI TAPE RECORDER KIT

Build a high quaMty recorder in the £70 class for only

monthly payments

2 17/6.'
Can be assembled in 4 hour.

INCORPORATING THE LATEST COLLARO STUDIO TAPE
THE LINEAR LT45X HIGH QUALITY TAPE AMPLIFIER.

7 x 4in, LOUDSPEAKER. Reel 0! Best Quality TAPE, Spare Tape 8pooi, a Porb-
able Cabinet, size approx. 18 x 13 x 9in., finjshed in durable and attractive duo-
tone Policrome and commection diagram for wiring amplifier to transcriptor.

FEATURES INCLUD!
*

4 WATTS

EFFECTIVE AUTOMATIC ERASURE.
Pull descriptive leaflet supplied on receipt of 8.A.E.

OR DEPOSIT £5/7/8 and 2/12
of
Cash price if seftled in 3 montbs

3 SPEEDS % FREQUENCY RESPONSE 50- 11 000 o.p.s.
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED.
% MAGIC EYE RECORDING LEVEL INDICATOR % 3 MOTORS
Fast rewind % TAPE MEASURING AND QALIBRATING DEVICE % TAXES
FULL 7in. DIAMETER REELS OF TAPE 4 NEGLIGIBLE HUM % ENTIRELY

TRANSCRIPTOR
A HIGH

% SWITCHED
* OUTPUT

29 3| Moorfield Road, Leeds,
BRAND NEW CARTONED 19 9
MANUFACTURERS DISCONTINUED S
MODEL. A REMARKABLE OPPORTUNITY. Carr. 7/6.
Push-pull output. Latest high efficiency Mullard valves.
Dual separately controlled inputs, for mike and gram.
8eparate bass and treble controls. High sensitivity. Output
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and
in perfect working order. Please state speaker matching
required when ordering.
SUPERHET RADIO FEEDER UNIT

Design of a high quality Radio Tuner Unit (specially suftable
for use with any of our Amplifiers). A Triode Heptode
Fj/changer is used. Pentode L.F. and double Diode Second
Detector delayed A.V.C. is arranged so that A.V.C. dis-
tortion is avoided. The W. Ch. 8w. incorporates Gram-
position. Controla are Tuning, W. Ch. and Vol. Output
will load most Amplifiers requiring $00 mV. input depending
on Ae location. Only 250 v. 18 mA H.T. and L.T. of
6.3 v. 1 amp. required from amplifier. 8ize of unit approx.
9.6-7in. high. Send 8.A.E. for illustrated leaflet. Total
bullding cost 1s £4/15/=. Point-to-Point wiring diagrams
and instructions 2/6.

W.B. ‘“STENTORIAN'' HIGH FIDELITY P.M.
SPEAKERS

HF1012, 10 watts, 15 ohm (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 ochm or 15 ohm required.
BASS REFLEX CABINET. 8pecially designed for above

speaker. Acoustically linced and ported. Polished walnut
veneer finish. Bize 18 x 12 x 10in. Btmngly made. Hand-

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry battery ellminator. 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.
50 c¢fs is avallable. Suitable for all battery pombla receivers requiring 1. 4 v.
ki

and 90 v. This includes latest low

n types.
diagram 39/9 or ready for use 46/9.

Type BM2. 8lze 8 x 654 x 2}in. Bupplies 120 v. 90 v. and 60 v., 40 mA and
2 v. 0.4 a. to 1 amp., fully smoothed, THEREBY COMPLETELY REPLACING
BOTH H.T. BATTERIES AND L.T. 2 v. ACCUMULATORS when connected
SUITABLE FOR ALL BATTERY

to A.C. mains supply 200250 v. 50 c/s.
RECEIVERS normally using 2 v. accumulator.

some appearance. Ensure superb for only
£3Ilra/l.(l;LTl METERS

CABY Al0 Basic meter, | oo RC08 HEEL
sensitivity 155 micro- Mic 40 Han AT
amps. A.C. and D.C. Desk typ

ranges. £4/17/6. Llsted
CABY B20. Sensitivity 27/ 9 rHoa

up to 10,000 ohms per 39-1 Stick type

volt AC. and D.C d
Listed
£6/10/-
EAGLE. AC. ot DC. 39/ 6 (59"5-

Limited number.

10,000 ohms per volt.
£5/19/6.

kit with d and instr

49/9 or ready for use 59/6.

POWER PACK KITS. Only 19/11. Fully smoothed H.T. output of 250 v.
680 mA and L.T. supply of 6.3 v. 1.5 amp. Consisting of Double Wound Mains
Transformer 230/250 v. 30 c.p.a. A.C. primary. Seienium Rectifier. S8mooth-
ing Choke, Double Electrolytic Condenser, Aluminium Chassis and Circuit.

R.S.C. A12 STEREO GNS.
AMPLIFIER KIT Carr. 5/6

A complte kit of parts to construct & good quAJ:ty
3 + 3 watt (total 6 watt) etero

POCKET PORTABLE TRANSISTOR
RADIO DEBIGN. Employing 2 Brimar R.F. Transistors
1 output Transistor, and crystal diode, Ferrite Rod Aerial,
Miniature 8peaker unit. Handsome Plastic Case. Con

really life-like reproduction. Sultable for use with all
stereo pick-up heads at present avallable. Ganged volume
and tone cantrols. Preset balance comtrol Outputs for

d 2-3 ohm speakers. For 200-250 v. A.C. mains.
A ishing value.

VALVES' Full range at really

THE SKY FOUR T.R.F. RECEIVER

A design of a 3
valve 200-250 v.
A.C. mains L. and
M. wave T.R.F.
receiver with selen-
ium rectifier. For
inclusion in cablnet
illustrated or wal-
nut veneered type.
It employs valves
6K7, BP61, GF6
and 18 specially
designed. for simplicity in wriring. Sensitivity and quality
are well up to standard. Point-to-point wiring diagram,
instructions and parts list 1/9. This recelver can be built
for & maximum of £4/19/6 including cabinet. Available
In brown or cream bakelite or venecred walput.

ive prlces

R.8.C. STEREO/TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ81, ECC
83, ECC83, EL84,
EL84. Separate
bass and treble con-
trois giving “‘cut’’
and "boost.’” Bemn-
sitivity 50 mV. 5
watts high quality
ocutput on each
channel. Can be
used as straight 10
watt amplifier. Con-

ganged
8 GN8.

Carr. 7/9.

trols:

StereofMonaural
volume, ganged treble, ganged basa, and bal-
ance. Outputs for 3 ohm speakers. Point-to-

awitch,

point wiring diagrams and instructions.
Tllustration full wiring details and priced parts
list, 1/9

str 1 Ln: pe 1/6. Total building cost 48/9.
PRACTICAL WIRELESS SUPER SIX
POCKET PORTABLE
6 Transistor Buperhet Radio. Full constructional details
etc., 1/6. Al required parts including attractive plastic
case and dlal, printed circuit and first grade transistors.

only £8/19/6

EXTENSION SPEAKERS. Handsome walnut venecred
cabinets. All standard 2-3 ohms. 6}in. 29/9; 8in. 35/9.

SELENIUM RECTIFIERS
H.T. Types HW.
20 40 mA..

L.T. Types

2/6 v. § 0.H.W. ..1/9 120 v .. 3/9
6/12 v. 1 aHW... 2/9 250 v. 50 mA.
(Bri 250 v. so mA
8/12 v. 250 v.
6/12 v. 250 v. 250 mA.
8/12 v. QContact Cooled
6/12 v. 250 v. 80 mA .
/12 v. 250 v. 50 mA
6/12 v. (Bridge)
6/12 v. 50 v. 75 mA ]
8/12 v. (Bridge)

RECORDING HEADS. Baird Record Playback and Erase
(housed in one contalner), 9/6 pair.

11/9
250 mA 5 b. 50 ohms 10/8

VARLEY 2 v. 14 A . Battery Chargers and Kits for 200-230-250 v. 50 c/s. A/C. Mains
AGOUMULATORS. New | | qEAVY DUTY KIT BATTERY CHARGER KITS
xGovt. § x 3 x 1 ) ASSEMBLED
{5/9 each, 3 for 15/} |6/12 v. variable charge Consisting of Mains Transformer, CHARGER ASSEMBLED 6 v.or 12 v.
m l(—:aot:s‘s?igg toofs ;(“;rrfs Bridge, Metal Rectifier, 4 amps.
.M. a ! { 1l ventilated 1 . F 3 5 & . i

Type FMTL. All parts | Trans, F.W. (Bridge) | fuse-hoders grommets. panels :«v 0:11“ - Fitted  Smgeter o ol
including Dial, Punched } Selenium Rectifier, 0-7 | ond circuit. Carr 2/'9 extra it ety prgilcichareclee Lot
Chassis ond Valves. amp. meter, . Vatiable 3 g - ] and selector plug Also selector plug for 6 v.
Power supply required ?harﬁelgelecto;. . Fulses, 6v.or12v.1amp. ......... 24/9 | for 6 v. or 12 v. g‘;lﬁv' cl\:}erlglmg. D&“‘:’%
180 v. 25 mA and 6.3 v. | fuse-holders, panels, plugs i R D
LY al £6/1976 and circuit, " Only 396, As above, with ammeter ... 32/9 Louvred. metal steel case with blue

EX GOVT. Post 4/6 6v.2amps. ... 25/9 | case, finished at- hammer finish. Ready
SMOOTHING GHOKES CHARGER 6v.or12v.2amps. ... 36 | tractive hammer maine. asa  69/9
50 wRslis S dl TRANSFORMERS 6 v. or 12 v. 2 amps. ag/9 | 2 ‘thea y ey outputleads.  Carr, 5/-.
100 mA 5 . 100 ohms 311 | 200-230-250 v. 50 cfs. | 1oy igive of ter) o A O LT WG
100mA10h. 100 ohms  6/9 | 0-8-15 v. 1} a. 12/9 | 4 o e neter 49/9 1 and output leads. | 5 monthly payments of 13/3.
150 ‘mA 10 b. 100 obms | 0-9-15 v. 24 a. ... 15/9 | /12 V. 4 amps. - 09t Double  Fused

o/1i | 0-9-15 v. 3 169 | 6 v. or 12 v. 4 amps., with (| 4s,above, but for & amp. charging
;ggmlﬁzl%lf%";‘m: 991 0-9-15v. b a. 19/9 variable cha}ge rate selector elis 49/9 4 GNs. Carr. DY De})osxt 16/- and
B oRms 0-9-15v. 6 a. 23/9 | and ammeter ............... Carr. 3/9. 5 monthly payments of 16

MICRO-AMMETERS |

D.0, SUPPLY KITS, Sultable for electric trains.

Consist

0-50 micro-amp. Diameter 2}in. approx. Scaled 0-100.

Flush mounting, 29/6.

EX GOVT. MAINS TRANSFORMERS
Primary 0-110-200-250-250 v. 275-0-276 v. 100 ma, €3 v.

T8 B ¥ B A s 29/9
Input 200-250 v. 50 cp 8. 250 v. 60 mA 6.3 v. 2 a. 10/11
Primary 200-250 v. Sec. 12v.20a.......... . 49/9

Pnmary 230 v. 400-0-400 v. mA.. 20/9
Primary 200-240 v. Sec. 3.500 v. 5 mA 2v. 28 39[9
50 watts, 0-110/120-230/260 V................. 8/11

of mains trans. 200-250 v. 50 c.p.a. 12 v. 1 amp. selenlum
rect. (F.W. Bridge); 2 fuseholders, 2 fuses, change direction
switch, variable speed regulator, partially drilled steel case
and circuit. Very limited number, 33/9.

HEAVY DUTY EX GOVT.
SELENIUM RECTIFIERS

With large square aluminium cooling fins.

15 amp. F.W. (Bridge). Limlted number.

12 v.
15/6.

EX GOVT. CASES

Well ventilated, black crackle finished, undrilled cover
8ize 14 x 10 x 8}in. high. IDEAL FOR BATTERY CHAR-
GER OR INSTRUMENT CASE. COVER COULD BE
USED FOR AMPLIFIER. Only 9/9, plus 2/9 post.
RELAYS. Carpenter Type Polarised, 2 x 9,500 turns at
1,685 ohms, 13/9. Miniature type G.E.C. 870 M1092
sealed wire ends 4 c/overs platinum, 12/9.
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R.S.C. A10 ULTRA LINEAR
30 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL UNIT
EMPLOYING _SIX
VALVES. EF86,
EF86, ECC38, 807,
807, GZ34. Tome
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-
ABILITY OF ANY
TYPE OR MAKE
OF MICROPHONE
OR PICK-UP. Separate
Bass  and Treble controls
glve both " lft " and " cut’’
with ample tone correction
for long playing records. An extra
input with associated vol. control
is provided so that two separate
inputs such as “mike‘’ and
gram, etc., can be simultanecusly applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 6.3 v, 1.5 A, FOR A
RADIO FEEDER UNIT, Price in kit form with easy to follow wiring diagrams.

ONLY Or Factory built using latest EL34 output valves and with 12
carr. 10~ 11 ENS, monihe’ 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.
+ 3 D.B. 30-20,000 ofs. Tone Controls & 12 D.B. at 50 c/cs, + 12 D.B. to — 6 D.B.
at 12,000 ¢/cs. hum and noise 70 D.B. down. Good quality reliable components used.
Chaasis finish blue hammer. Overall size 12X 9 X 9in. approx. Power consumption 150
watts. For A.C. mains 200-250 v. 50 ¢/s. Qutputs 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 8STRING BASS,
ELECTRONIC ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES,
eto., eto. We can supply Microphones, Speakers, ete., at keen cash prices or on terms with
amplifiers. EXPORT ENQUIRIES INVITED.

FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK.
GL3A MINIATURE 3 WATT GRAM AMPLIFIERS

For 200-250 v, 50 c.p.s. A.C. mains. Overall size only 113 x 2} x 24in. 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 59/8.

X R.S.C, AS 4-5 WATT HIGH GAIN AMPLIFIER

A highly sensitive 4-valve quality amplifier for the home, small club, e}c. Only 50 milli-
volte input is required for full output o that it is guitable for use with the latest high
fidelity plek-up heads in addition to all other types of pick-ups and practically all makes.
Separate Bass and Treble controls are provided. These give full long playing record
qualisation. Hi level ia ligible being 7! 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 avaflable
for the supply of a Radlo Feeder Unit or Tapc Deck
pre-amplifier. For A.C. malns input of 200-250 v.
50 cf/s. Output for 2-3 ochm speaker. Chassis is not
alive. Kit is complete in every detail and includes
fully punched chassis (with baseplate) with the blue
hammer finish and point-to-point wiring diagrams
and instructions. Exceptional value at only £4/15/-
or assembled ready for use 25/- extra, plus 3/6 car-

Frequency response

tlage. Or Deposit 22/- and five monthly paymenta of 22/~ for assembled unit.

P.M. SPEAKERS. 2-3 ohms 2}in. Perdio 21/9. 5in. Goodmans 17/9. 7x4in. R.A.
Elliptical 19/9. 6}in. Rola 19/9. 8in. Rola 19/9. 8in. Goodmans 25/9, 8x6in. Elac.
with high; lux magnet 25/9. 10in. R.A. 28/9. 10x6in. Ellipical Goodmans 29/9.
12in. R.A. 29/11. 12in. R.A. 3 or 15 ohms, 10 watts, 12,000 lines, 59/8.

TWEETERS, 4in. Plessy, 3 ohms 18/9. R.A. 15 ohms 25/9.
R .S.G . T R A NS FO R M E RS Fully Guaranteed. Interleaved & impregnated.

MAINS TRANSFORMERS. Primaries 200-250-250 v. 50 ¢/s. OUTPUT TRANSFORMERS
Midget Battery =Pentode

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE A11

PUSH-PULL
‘ULTRA LINEAR
OUTPUT
“BUILT-IN”
TONE CONTRO
PRE-AMP
STAGES

Two Input sockets with associa-
ted controls allow mixing
of “mike’ and gram. as in
A.10 High sensitivity. Includes
5 valves: ECC83, ECCS3,
EL84, EL84, 5Y3. High Quality sectionally wound output transformer speciaily designed
for Ultra Linear operatlon and reliable emall condensers of current manufacture. IN-
DIVIDUAL CONTROLS FOR BASS AND TREBLE " Lift "’ and " Cut.” Frequency
response + 3 D.B. 30-30,000 c/cs. 8ix negative feedback loops. Hum level 60 D.B. down.
ONLY 23 mlllivolts INPUT required for FULL OUTPUT. Buitable for 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, ete. OUTPUT SOCKET with piug provides 300 v. 30 mA. and
6.3 v. 1.5 a. For supply of a RADJO FEEDER UNIT, 8ize approx. 12 x9 X 7in. For A.C.
mains 200-250 v. 60 ¢/cs. Output for 3 and 15 ohm speakers. Kit is complete to last nut.
Chass!s is fully punched. Full instructions and point-to-point wiring 8 Carr.
diagrams supplied. (Or factory built 51/- extra.) ONLY ns. 10/-
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/10 and $ monthly payments of 24/10. Send 8.A.E.
for i d leaflet detailing ready-to le Cabinets. Bpeakers, Microphones, etc.
with cash and credit terms.

R.S.C. PORTABLE GUITAR AMPLIFIERS

JUNIOR § WATT, High Quality Output. Beparate
Bass and Treble “cut’ and “ boost’ controls.
Sensitivity 15 mv. High Flux 8in. l/apeaker. Input
sockets for RadiojTape or Gram Pick-up and Mike |
/Instrument Pick-up. Handsome strongly made
cabinet (size approx. 14 x 14 x 7in.). Finished In
attractive and durable polychrome and fitted carry-

ing handle.
Or Depos{t £1 and nine

£8.19.6 S 7is.

monthly payments v
Bend 8.A.E. for leafiet. G 2

SENIOR 10 WATTS. High-Fidelity Push-Pull-
output. Separate Bass and Treble “cut” and
“_boost ." controls, Twin separately controlled
!1gp gain inputs 80 that two instruments such as
Guitar and String Bass can be used at the same
time. Two Loudspeakers are incorporated in 12in.
P.M. for Bass notes and 1 7x4in. elliptical for
Treble. Cabinet is well made and finished as for
Junior model. 8ize approx. 18 x 18 x 8in. 15 Gns. Plus 10/- carr. H.P. TERMS DEPOSIT
34/9 and 9 monthly payments 34/9, Both models for 200-250 v. A.C. mains.

COLLARO CONQUEST 4-SPEED AUTO-CHAN-
GERS., With studio pick-up with turnover head.
Latest model for 200-250 v. A.C. mains, £6/19/6.
Carr, 4/6.

B.S.R. MONARCH AUTO-CHANGERS, Type
UAS. 4 speed T/O Plck-up with sapphire stylus
£6/19/8. Carr. 4/6.

Any of the above supplied with T/O sterco/mon-
aural head for £] extra.

COLLARO JUNIOR. 4-speed Bingle Players with
Hi-Fi T/O crystal pick-up head, £3/19/6.

LOUDSPEAKER IN POLISHED WALNUT
FINISHED CABINET.  Gauss 12,000 lines.
Speech cofl, 3 ohms or 15 ohms. Ouly £4/19/6.
Carr. 5/-. TERMS: DEPOSIT 11/- and 9 monthly
payments of 11/-.

g}n:gb?txgggﬁnsgnxm; n‘f'log'l;ﬁg:m“ 1911 66 : 1 for 384, etc... 3/9 12in. 20 WATT 15,000 line 1£upealkm ;59““&:1' Cablnet ?nished as above. Size 18X
250-0-250 . 100 IA., 6.3 7.4 a1y 5. 32, 0. ... i‘“é‘}i Pmmde 5 .5.'903/% o, E719/6 or Doporh 178 T o 17
Standard Pentode 50000 to 30..... 8witched

350-0-350 v. 150
425-0-425 v. 200 mA.,
450-0-450 v. 250 mA., 6.
TOP SHROUDED DROP-THROUGH TYPE

260-0-260 v. T0mA., 83 v. 23,5 v.2a.... 1

0250 v. 100 mA., 6.3 v. 24.,63v. La......... 21/
-0-350 v. B0 mA.. 6.3 v. 2 /

250
580 Push pull 15-18 watts,

8tandard Pentode 8,000Q to 30 ...
Multi Ratio, Single or PfP 3 or L3Q. ...
Push-pull 8 watts EL848 to 3 ohms. ..
Push-pull 8 watts EL84s to 15 ohma. oo
Push-pull 10-12 watts 6V6 to 30 or 1501 . .

Push-pull 10-12 watts to match 6V6 to 3.5-8 or 150 1%/9
19/9 Fush-pull EL84 to 3 or 15 obms 10-12 watts........ 17/9
Push-pull Ultra Lincar for Mullard 510. .
sectionally wound, ;
KT66, etc., for 3 or 13 ORmS. -, .+ \o.oeevreeon.n 2gjg) XT3,

5/9 | LINEAR TAPE PRE-AMPLIFIER Type LP/1,
5/9 | negative feedback equalisation. Positions for Record
6/9 | 1%in.. 38n.. 7§in. and Playback. EMB84. Recording level
8/9 | indicator. Designer primarily as the link between Collaro
8/9 | Tape Transcriptor and high fidelty amplifier but suitable
almost any Tape Deck. 9 GNS, Bend 8.A.E. for leaflet.

________ 279 | B.8.C. STANDARD BASS REFLEX CABINET for 12in
&L, Loudspeakers, Acoustically lined and ported. Bize 20in. »
N Beautiful walnut veneer finish. Especially

250-0-250 v. 100 mA., 8.3 v. E )
300-0-300 : 100 EA“G.R :_ Push-pull 20 watt high-quality sectionally wound, recommended for use wnh Bpeaker below £5/19/6.
300-0-300 v. 130 mA., 6.3 v. 6L6, KT66, ete., or 4 or 150 fully shrouded. .. ... 47/9 | Set of four legs can be supplied for 29/6 per set.
suitable for Mullard 510 MICROPHONE TRANSFORMERS
120 : 1 High quality, clamped.................. . 89 PLESSEY
120 : 1 High quality Mu metal screened............ 8/9 DUAL
SMOOTHING CHOKES
250 mA., 5 H., 1000 11/9 . 80 mA. 10 H., 3500 5/ CONCENTRIC
150 A 7-10 ., 2500 11/9 60 mA., 10 H., 4000 4/11 12in. P.M
100 mA., 10 H.,200Q 8/9 1 amp. 050 LT. type 8/6 )
SPEAKERS

12v.3a.0or24v. 1.

PARMEKO MAINS TRANSFORMERS.
500-0-500 v, 120 mA,,6.3v.4a.,5v.3a........ ... 31/9

Fully shrouded.
< (15 ohms) consisting of a
f. high quality 12in. speaker of

F orthodox esign support-

AUTO (Step Up/Step Down) TRANSFORMERS
50-80 watte 110-120 v./230-260 v................. 11/9
160 watts 110-120 v./200-250 v................... 27/9

LINEAR L45 MINTATURE 4/5 W. QUALITY AMPLIFIER,
Buitable for use with any record playing unlt 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 vaives.
8lze only 6x5x5}ln. high. Chassis fully lsolated from
mains. Guaranteed 12 months. Only £5 19 6 Or
Deposlt 22/- and 5 monthly payments d o
of 22/-.. Bend 8.A.E. for leaflet.

ACOS HGP 59 HI-Fi Crystal Cartridges. (Turnover type
with sapphire stylus.) Standard replacement for Garrard
and Collare. Only 19/9. B.8.R. Ful-Fi 19/9. @arrard
GC2, 19/9. Acos 8tereo/monaural 195/9.

LINEAR PRE-AMP/TREMOLO UNIT
Buitable for use with any Guitar Amplifier. Controls
Volume, Frequency, Amplitude and switches, Valves:
EF86 and EF80. Inputs for Guitar Pick-up or Mike, and
Radio or Gram. Power required only 5 GNS
250/300 v. 20 mA. 6.3v.1a. .

ing a amall eliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high Adelity
unit is highly recommended
for nse with our All or any
similar amplifier. Rating Is
10 watts. Gauss 12,000
lines. Price only £5/19/6.
Or Deposit 13/9 and 9

monthly payments of 13/9.
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ADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

BC. 221
HETERODYNE
FREQUENCY
METERS

125 kefs to 20Mc/fs
As new condition,
Supplied complete
with valves,
crystal and
calibration
charts.

Only

£16

each
P/P 7/6.

Also available less calibration charts only
£9/10/- each.

75 KV.A. AUTO TRANSFORMERS.
115/230 volts. Brand new boxed, ex-U.S.A.
£15 each. Carriage 10/-.

MARCONI TF-885 VIDIO OSCILLATORS
2 Ranges 0-30 kefs, 30 kc/s-5 Mc/s., recon-
ditioned to makers' specification. £125.
MARCONI TF-866A @ METER
Reconditioned to makers' specification. £75.

I5 PIN AMPHENAL CHASSIS UNITERS
3/6 pair. P.P. 6d.

FIELD TELEPHONES TYPE L.
Generator bell ringing, 2 line connection.
Supplied fully tested complete with bat-
teries, 59/6 each. P/P 3/6.

1,000 WATT MAINS ISOLATION
TRANSFORMERS
230 volt primary, 230 volt secondary. Ex-
Admiralty heavy duty type. New, boxed, £5
each. Carriage 10/-.

24 AMP VARIAC TRANSFORMERS
Primary 230 volts. Secondary adjustable from
185 to 250 volts at 24 amps. Can also be used

in reverse. £12/10/- each. Carriage 10/-.
I MEGOHM 1% WIREWOUND
RESISTORS

10/- doz. P/P If-.

PHOTO VOLTAGE AMPLIFIERS
These special units contain a | microamp
Tinsley mirror galvanometer, twin selenium
photo cell. 12 v. lamp, lamp housing and
focusing unit. Brand new boxed, £9/19/6
each. Carriage 7/6.

MUIRHEAD CELL TESTERS
Housed in teak case containing a 6in. scale
3 amp D.C. meter and large variable rheostat
for controlling current. Brand new, 32/6 each.
P/P 3/6.

SOUND POWERED TELEPHONE
HANDSETS
Make simple intercom system. No batteries
required. Just connect with twin flex. Brand
new 15/- per handset. P/P /6.

FIELD TELEPHONES TYPE F.

Ideal forall
intercom.
systems,
house,
office,
building
sites, etc.
Generator
bell ring-
ing, 2 line con-
nection. Sup-
plied complete
with batteries
and wooden carrying
case, fully tested, £4/19/6
pair. B/P 5/-,

R.C.A. AR88D RECEIVERS

This world famous 14 valve receiver offered
reconditioned, perfect working order and in
superlative condition throughout. Fre-
quency coverage on é bands 500 kcfs to 32
mcfs. Circuit incorporates varlable selectivity
with crystal filter, tone control, aerial trim-
mer, b.f.o., a.v.c.,, R.F. and A.F. gain controls,
mechanical bandspread, etc. Output is for
phones or speaker. Operation 115 or 230
volts A.C. £35 each. Carriage 30/-.

BRAND NEW MEDRESCO HEARING
AIDS

Supplied complete with earpiece, leads, battery
pouch. Brand new boxed, only 32/6 each.
P{P I/-. Batteries 5/- extra.

COLLARO STUDIO
TAPE TRANSCRIPTORS

Latest 196 model. 3 speeds, 1§, 31 and 74in./sec.
Fitted with 3 separate motors, digital counter,
press button switching, provision for fitting
extra stereo head. Fitted with new Bradmatic

heads. Supplied brand new with instructions,
complete with spare 7in, spool. £12 each.
P/P 3/6

AVO SIGNAL GENERATORS
Frequency coverage 95 kcfs to 40 mc/s. Ideal for
all general radio work Variable attenuator,
400 cycle int. mod. or provision for ext. mod.
Supplied fully tested and checked £7/19/6 each.
P/P 3/6. Operation is from 2 v, and 60 v. bat-
teries, but original Avo mains units can be
supplied at 19/6 extra.

Senior model, table.
mounting, Supplied
with complete set of
9 coils covering S0
kefs to 30 mcfs.
¢y Circult incorporates

a meter, variable
selectivity, crystal filter, 2 R.F. and 2 IF,
stages, B.F.O. AV.C., R/F. and A.F. gain
controls, etc. Output is for phone or speaker.
Power requirements 250 v. 80 mA. and
6.3-v. 3 amps. Supplied fully tested and
aligned and in superb condition throughout.
Price 21 gns. Carriage 10/-. Power units are
available 59/6 extra.

AR88D SPARES

Complete wavechange switch assembly with
screens. New boxed, 17/6 ea. PfP 2/6. Ist I.F.
transformers. New, boxed, 3/6 each. P[P 9d.

PAINTON MINIATURE JONES PLUGS
AND SOCKETS.

All new and unused.

2 pin ...2/6pr. 12 pin
4 pin 3/6pr. 18pin
6 pin 4/-pr. 24 pin
8 pin ...4/6 pr. 33 pin

MINE DETECTOR NO. 4A

Will detect ferrous and non-ferrous metals.
Complete and as new in transit cases. Sup-
plied fully tested with instructions. 39/6

PARMEKO TABLE TOP
TRANSFORMERS
input 230 volts 50 cycles. Output 620/550/ -
375/0/375/550/620 volts 250 mA. 5 volt
3 amp., 5 volt 3 amp, Size 6} x 6% x 53in.
Brand new boxed. 45/- each. Carriage 3/6.

each. Carriage 10/-. Batteries 8/- extra.

MARCONI TF-373 UNIVERSAL
IMPEDANCE BRIDGES.
Reconditioned to maker's specification. 0-100
H., 0-100 mfd., 0-1 megohm, 0-100 Q. each on

S ranges at 1,000 cfs. £35 each.

ROTARY CONVERTORS

24 volt D.C. Input. Output 230 volts 50 cycles
100 wates, 72/6 each. Carriage 5/-.

VALVE VOLTMETERS No. 2
Laboratory instruments. Five ranges A.C. and
D.C. 1.5 v., 5 v. I5v.,50 v. and 150 v. Operation
200/250 volts A.C. Supplied as new, fully tested
and complete with internally mounted H.F.
probe. £17/10/- each. Carriage 10/-.

R.C.A. PLATE TRANSFORMERS
Primary 200/250 volt 50 cycles. Secondary
2,003/1,500/1,500/2,000 volts 500 mA. Suppiied
brand new boxed, £6/10/- each. Carriage 10/-.

POST OFFICE 8 BANK UNISELECTORS

Std. type, 25 position. Ex-brand new equipment,
62/6 each. PP 2/-.

R1155 RECEIVERS
MODEL L|N

This model incorporates the [00-200 metre
top band. Full coverage on 5 bands is 200 kefs
to I8 mcfs. Supplied fully tested and in
perfect condition £12/19/6 each. Carriage 7/6.
A combined 200/250 volt A.C. power unit
and audio output stage to match 3 ohms
supplied extra at 85/-,

AN/APR4 SEARCH RECEIVERS
Covers 38 to 1,000 mefs with 3 plug in R.F.
units. TNI6 38-95 mcfs. TN 17 74-320 mc/s.
TNI8 300-1,000 mc/s. Operation 115 v.
50-2,600 cps. Reconditioned to maker’s
spec. Superb order throughout, £75 each,

AMERICAN ARB RECEIVERS
Frequency coverage on 4 bands 195 kefs to
9.05 mc/s. Precision vernier drive. Valve line-
up: 12SA7, 4-125F7, 12A6 and 991. Operation’
24 volts D.C. Supplied fully tested and checked,
£6/19/6 each. Carriage 7/6.

SANGAMO WESTON STANDARD
VOLTMETERS
Range 0-30 voles D.C. 1,000 ohms per volt.
Correct to B.S. 89 pr. limits. 6in. mirror scale,
£25 each.

MULTI-RANGE TESITM ETERS MODEL
U

1,000 ohms per volt A.C./D.C. Ranges: Volts
A.C. 10, 50, 250, 500, 1,000 v. Volts D.C. 10,
50, 250, 500, 1,000 v. Current D.C. | mA.
100mA. 500mA, Resistance, 2,000 ohms,
200,000 ohms. Supplied brand new and guar-
anteed complete with instructions and leads
59/6 each. P/P 2/6.

SUB-STANDARD LF. ALIGNMENT
OSCILLATORS. 3 ranges covering 445 to

SPARES KITS FOR CR.100 RECEIVERS.
Contains 15 valves. 2-DH63, 2-KTé3, 2-Xé66,
2-U50, 7-KTwél. Condenser and resistor
packs, pots, toggle switch, output transformer,
etc. All brand new, 59/6 each. S/P 3/6.

485 kefs. Crystal controlled and fitted with
precision variable attenuator. Operation
200/250 volts A.C. Brand new, £I15 each.
Carriage 10/-.

PLESSEY

24-VOLT

D.C.

PUMPS

Self lubricating, capacity 60 g.p.h. at 30 Ib./
sq. in. Will operate O.K. on 12 v. } BSP
inlet/outlet union. Only 15/6 each. P/P 2/6.

HOURS OF BUSINESS:

9 am.-6 p.m.

Thursday | p.m. Open all day Saturday.

N
Please print name and address clearly.
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VALVES . HI-FI RECORDING TAPES
ALL NEW AND GUARANTEED AMERICAN C.B.S. First grade quality. Extended audio
Az .. grg | Eris . 10/6 86 | 5V4 ... range. Brand new guaranteed, completely splice free.
AZ41 /8 | EF50 .. 3/6 5/68 | 5Y3... std. play ......... aetate
%‘,‘?3 /6 | ggg - e ;‘11320 %' ) long play.... P.V.C.
DAFOl @/~ | EF85 .. 8/- | U25%...11/6 | 6A8 ... alenll il Mylar ..
DAFS6  8/6 | EF86 .. 11/6 | U26.... 10/6 | 6ACT long r'ar acetate
DF91 .. 6/- | EF89 .. /8 | U50 76 | 8AGS double play Mylar ..
DF96 .. 8/8 | EF9l /= | Us2 10/ 6AKD std. play ... P.L.C
gl}gi oo ;- El};ﬁs‘lz ; ‘éﬁfﬁ” ; gm long play... acetate
DK32 ..10/8 | EL33 /6 | UBC41.. 8/- | 6AMG double play Vi
DK$2 .." 9/- | EL33 ..10/68 | UBF80 /6 | 6AQ5 . -
DK96 .. 8/6 | E /- | UBF89  8/6 | 6AT6 Brand new guaranteed HI-F1 tapes in plain boxes
DL92 .. 5/6 | EL42 .. 10/6 | UCH43 9/. .| 6AU6 .. 7/~ L g
gkg:; 50 ;g glljg.; ; gggg; //- gg; ;6 iu%?’.«. 7;3 gin. Is:d. play 175ft. 4/3 Sin. long play 900ft. ...... 16/—
m 1 ... 4/= | 12AU7.. 7/6 in. . in. ..
B U \EE o ivs g R MR | ambaalas DU db i o h g e
EA30 .. 1/8 | EM80 /6 | UF89 /6 | 6BE6 .. 6/- | 12BA6  7/6 e il 1 800t oL e S
EABCS0 1_ EM81 i f 12BE6 16 in, long play 1,800ft....... 27/-
EAF42.. 9/- | EM84 . 12K8 .. 12/
EB91 /- | EY51 1”/- 7 12J7... ’ /2
EBC33 /6 | EY86 8/6 / 12K7 .. 9/6 BRAND NEW Boxed BRAND
EBCAl.. 7/9 | EZ40 .. /- 127 .. 9/6 100 MICROAMP
EBF80.. 9/- | EZ41 - 12847 .. 8/8 METERS
EBF8).. 9/- | EZ80 .. 6/ 128H7 .. 5/« > NEw
15/- | EZ8l 6/ 128K7 16 Standard  2{in.  flush
ggccg} fg %g?;c ; gi%g' % round, panel m.oun:ing.
ECC83  7/6 | MUl4 .. 8/ 2518 .. @i Scale calibrated 0-100 METER
oz s/I- gsn /, 2574 93 Pmnpcr:;a;wps. 42/6 each.
ECG85 6 | PCC84 25Z5 . . 13,
80 /6 | PCF80 / 2578 J- P BARGAINS
ECF82.. 10/- | PCF82  10/- 35L6 I
ECH35 /6 | PCL82  10/- 3524 .. 9I-
ECH42 9/ | PCL83 182/6 3525 .. 9= 20 microamp ... flush round... 69/6
ECHS1 16 | PL36 12/6 35W4 .. 6/- 25 microamp ... proj. round 59/6
Hors. . 16 | ¥Les 1 15 o 18 50 microamp roj. round... 49/6
ECL$2.. 10/- | PL82 19 5005 .. 8/6 fon s Udmooo proj. /i
ECLS3.. 12/6 | PL83 16 5016 .. 8- microamp .. flush round... 62/6
EF36 .. 4/6 | PY32 .. 11/- o 10/ I milliamp ... flush round... 25/
E};g;; gg 1;;22 ;-6 e g 80 ... 78 SI(S“iSIIIa!Ir}P ...... flush square 69/6
EF40 .. 15/ PYS /- . 7le | s8Nt L ale L b T 34)/4)/3r(')"mlialri‘apm.;; Mjeoil .. ffll::rt' ind. I;;:
EF41 .. 8/6 | PY83 /8 /6 | 68Q7 .. 6/6 e Bl 4amp - Termo... flush square 7/6
Please add postage. 7.5 amp Mfiron... proj. round... 10/6 |
: 100 amps Mjeoil ... proj. round.., 65/—

SIEMENS 1700 + 1700 OHM HIGH SPEED RELAYS 25 volts... Mjcoil ... proj. round... a?s

H.96e. Sealed type. S/pole c/over contacts. Brand new, 15/6 each, P/P9d. 120 volts Mjcoil ... flush round... 32/6

300 volts M/goil ... flush round... 25/-

FILMS AND EQUIPMENT COAXIAL PLUGS AND SOCKETS ?ggoVOItIS . flush round... .. 25—
2/6 pr. volts proj. round... 2iin. ... 25§/~

MINIATURE PYE COAXIAL PLUGS AND SOCKETS 2/6 pr. Please add postage.

L.T. TRAN‘SFORMERS 2 3 MINIATURE TRANSISTOR

Suitable (f}%?)ghargilng or models. All primarieg SPEAKER BARGAINS TRANSFORMERS

tapped 2 0 volts. All new and guaranteed Size + x £ x | Push-pull d 4,

35,90r 17 v. lamp .. .9y L g b FRE o ks hopul lRdiver Kt 3 |

35,9 or 17 v.2amp 143 | |24in. ?5°2{,"m5';f,d,° T 17| | Brand mew boved with duca. 306 oy

35,90r17v. 4 amp 16/6 3in. 3 ohm R.A 17/6 PIP 6d. the pair.

Sor 7 v.6a o 26~ | 144in"3 ohm Plessey .. 15/6

395,68, 10, 12,5, 18, 30, 24 or 30 i 15/6

volts 2AMPS ooveiiieiiieinneie e /6 | | &kin. 3 ohm Elac 17/6 SPARE PLASTIC SPOOLS. 3in. 1/6, 5in. 2/-,
3,45, 6.8 10, 12, 15, 18, 30, 34 or 30 N R il [ SFn- 213, 7in. 2/6.

VOIS 4 aMPS oouiteeeicecrieeeerreeen 30/~ | | Jotn 3 ohm Elac 27/6| | PLASTIC SPOOL CONTAINERS. Sin. I/6,
Please add postage. ] 12in. 3 ohm Plessey .. L2906 5§in. 2/-, 7in. 2/3, Scotch metal 10in. spools §/-.
SELENIUM L.T.METAL RECTIFIERS || [1%", 15 ohm Plessey ... - I Fgie s itpostise.

Full anéd bridge connected, all new and 8 x 2%in.33 ohm Gogdmans /1 MINIATURE PERSONAL EARPIECES
guaranteed. 8 x 6in, 3 ohm Rola ....... /L Available high

12/18 v. | amp. 4/3  24/36 v. | amp 9/6 10 x 23in. 3 ohm R.A. . ., |7;6 m‘\,:le;anece igCo(:wl;YIsettael)vz:hk;:vad(’::gr‘:tl':g)
12{18 v. 25 amp  &/9 24{36 v. 2 amp 13/6 10 x 6in. 3 ohm Plessey 27/6 and panel jack. Brand new only T/é each.
12/18 v. 4 amp 9/9 24/36 v. 6 amp 22/é 13 x 8in. 3 ohm E.M.1. . 47/6 P/P éd.

IZ;Ig v. 5 amp :g;: %:g: Ve :g amp :;;— Please add postage.

12/18 v. 6 amp v, amp 6
12/18 v. 10 amp 22/6  36/48 v. é amp 32/6 PARMEKO TRANSFORMERS ﬁ.fh“q..';ﬂ,”?sp%‘“‘f“s - p—

. 1 n, ohm s () ous
Please add postage. _ 48/60 v. 10 amp 82/6 || primary 115/230_volts. Secondary 350/0/350 | black crackie cave 1o wmtch AReB or Lt R.C.
‘é?'latrfdlf\g v:najzlzje:;:ts ;/ ;ni;a_s. 5 volts 3 amp. gecelvers Brand new boxed, 45/- each. P/P
COLLINS TCS RECEIVERS ’ : - 3 j=3/6"
POTTED TRANSFORMERS PORTABLE PRECISION VOLTMETERS
Frequency Primary 230 volts. Secondary 350/310/0/310/350 Brand new moving
coverage on volts 220 ma. Total of 6.3 volt 13 amps, 5 iron instruments
30 b?i\dincl/ss volts 3 amps. 49/6 each. P/P 2/6. by famous manu-
Valve Iine: !acturel_'. Housed
up  125A7, RECORD CHANGERS in polished teak
125Q7,  2- B.S.R, UAB Mono 4 speed ......... £6 12 6| ||case. 8in.mirror
12A6, 3- B.S.R. UAS Stereo 4 speed . €612 & scale. 2 ranges,
125K7. B.S.R. UAI2 Stereo 4 speed £710 0 AC. or D.C.
Power B.S.R. UA14 Mono 4 speed . . €119 6 0 to 160 v. and
1 require- Coliaro Studio Mono 4 speed ...... £6 19 6 0 to 320 v
ments: 12 v. Collaro Junior 4-speed single A .

LT. and 225 v. HT. Externally store soiled players with pickup .......covere. €315 of ||Accuracy with-
but internally good condition. £5/10/- each. All new and guaranteed. Post extra in 2%, £5/19/6
Carriage 10/-. guaran : g ea. P/P  3/6.

Phone : GERRARD 8204/9155
Cables: SMITHEX LESQUARE

334 LISLE STREET, LONDON, W.C2
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Each Model incorpor-
ates thelhighly success-
Jful HT/TR3 Amplifier
(described below),
thus ensuring truly
I" Hi-Fi ” record and
playback facilities.

PPN N
NN
IAII prices quoted pro-
vide for the COM-
RECORDER
including CRYSTAL
IMICROPHONE and
1,200ft, Spool of Tape.
NN AN
AANAAAAAN A
There are no *‘ better
value for money’’ Tape
Recorders on the
market— if you can’t
call and hear them
Isend S.A.E. for fully
ldescnptlve leaflets.

| NN AN

MULLARD TYPE «“C”
TAPE-PREAMPLIFIER
ERASE UNIT

The “ Hi-Fi' Hnk to add full tape
recording facilities to High Fidelity
home installationa. Incorporates
FERROXCUBE POT CORE PUSE PULL OSCILLATOR and 3-specd treble equalisation
by FERROXCUBE POT CORE INDUCTOR. FOR WEARITE—COLLARO
TRUVOX or BRENELL TAPE DECKS. (BTATE which when ordering.) Includes

separate Power Bupply Unit.
PARTS or ASSEMBLED

KIT OF £ 105
£3/8/- Deposit and 12 months at £1/4/11.
(Excluding Power ‘D‘n]t £11/15/- and £14/10/- respectively.)

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

(@) The COLLARO *“STUDIO " TAPE DECK and our
Mullard Type ‘“ C " PRE-AMPLIFIER and Power Unit
assembled and tested ........ociiinniiiiiiiiiiiiiiiiiiieienaa,
H.P. Terms: Deposit £5/18/- and 12 months at £2{3/3.
As above but Type ‘‘ C '’ PRE-AMPLIFIER supplied as
complete Kit of Parts .........ccoiieameneceiiniinininiirenriunnn,
The TRUVOX Mk. VI TAPE DECK and the assembled
Type '* C ' PRE-AMPLIFIER and Power Unit
H.P. Deposit £8 and |2 months £2/18/8.

As above but the Type *‘C** supplied as complete
KO DA, SR, . o olvveiauiores - o e o
The BRENELL Mk. V Deck and the asssmbled Type
“C" PRE-AMPLIFIER and Power Unit ..................
? .P. Deposit £9/4'<- aq_d 12 mcénhs at £3/7/6.

s above, but the e " C" supplied as complete
Kit of Parts ........... Y p ................ p ppt £43.0.0
The WEARITE 4A DECK with Type “* C ™ assembled
and tested ..o, YP .......................... £56.°.0
H.P. Deposit £11/4/- and 12 monthly £4/2/1.

(Carriage and Insurance on above quotes 10/- extra.)
EACH OF ABOVE CAN BE SUPPLIED IN PORTABLE CASE FOR £5/10/-

£29.10.0

£26.10.0
£40.0.0

£36.10.0
£46.0.0

)
(c)

(d)
(e)

f
(&)
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|
TAPE RECORDERS

BEFORE YOU BUY-YOU SHOULD|

HEAR THESE RECORDERS—THEYI

ARE COMPARABLETO THE MUCHI
HIGHER PRICED MODELS

MODEL CR3/S. Incorporates the Collaro ™ STU'DIO ** TWIN TRACK £39 10 o I
3-speed Deck operating at 137, 31" and 7}” speeds. . ................0 =10 I
H.P. Terms: Deposit £7/18/- and 12 mom,hu ol £2/17/11.

£49.10.0|

MODEL TR3/Mk. VI. Incorporates the New TRUVOX Mk. VI TWIN
TRACK 2-speed Tape Deck operating at 33” and 74" speeds
H.P. Terms: Deposit £9/18/- and 12 months of £3/12/7.

MODEL HF/TR3 Mk. 11
TAPE AMPLIFIER

(Mullard Type *“* A ™ desigm)

A very high quality Amplifier Incorpora-
ting 3-speed treble equalisation, by the
latest FERROXCUBE POT CORE
INDUCTOR. FOR COLLARO-TRUVOX-
BRENELL or WEARITE Tape Decks
(STATE which when ordering), }has
GILSON Output Translormer. Includes

separate Power Supply Unit. £ 1 3 1 3 o

KIT OF PARTS

£17.0.0

H.P. £3/8/- Deposit and 12 months a.'. £1/4/11.

FOR THE HOME CONSTRUCTOR SPEGIAL ““COMBINED ORDER™ PRICES

or ASSEMBLED .

COMPLETE KIT to build the

HF/TR3 Amplifier,
T i The® cOLlArG” +STUDIO " DEcKk  £26.0.0
(b) As above, but HF/TR3 ASSEMBLED and TESTED £29 10 0
H.P. Terms: Deposit £5/18/-, 12 months of £2/3/3 ...... =10,
(c) COMPLETE KIT to build the HF/TR3 together with £36 10 0
7 the NEW TRUVOX M::; Vi T:EPPEBDESK dTESTED =10
As above but HF AS! L an
@ H.P. Terms: Deposltl-ErB 12 months of £2/18/8 £40.0.0
() COMPLETE KIT to build the HF/TR3 AMPLIFIER with £42 0.0
the BRENELL Mk. V TAPE DECK .. 5 U
As above but HF/TR3 ASSEMB
O e 3P Bepesic E972)- 12 months of £3/6/9. £45.10.0
(g) THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
with the WEARITE MODEL 4A DECK, Incorporates £55 o o
Wearite Head Lift Transformer, etc. ..........cccocoeieieen, e

H.P. Terms: Deposlt £11, 12 months of £4/0/8.

(Carriage and insurance on each above is 10/- extra.)
Attractive PORTABLE CASE is available to accommodate the TRUVOX
or COLLARO TAPE DECKS and we offer it together with ROLA/
CELESTION 10 x 6in, LOUDSPEAKER—ACOS CRYSTAL MICROPHONE

extra, THUS FORMING A COMPLETE PORTABLE PRE-AMPLIFIER. —and 1,200ft. SPOOL TAPE—ALL FOR....ccoovveiiarinianianannn £9 0 0
SEND FOR DETAILS. o {Carriage and Insurance 5/- extra. = harkd
D W S S S S G S MR S S GNP SR GO S S SN M SN E— o — I — R
SPECIAL OFFER -225ft. on 3in. Spool 5/9 TAPE ACCESSORY KITS
OF TAPE 900ft, on 5in. Spool ...... 18/6 (a) E.M.L, includes 3 reels Leader Tape, Splicer, Jointing Tape 37/6
P.V.C. base on latest type plastic 1,200ft. on 53in. Spool 21/- and Stop 0 ]| e o e o T e O P To T o o ST oo TS
Spools New, Boxed and Guar- I 2001'( on 7in, Spool ...... 2II— (b) SCOTCH BOY, Includes 3 reels Leader Tape, Splicer, and 29/6
00ft. on 7in. Spool ...... JoIinting TAPe  ...icivcuicicruenssireruerorsecrsrionasnsenrecsensiaes

A LARGE PURCHASE OF BRAND NEW and FULLY GUARANTEED TRUVOX ‘and GARRARD

THE **MODEL HF/G2R" PORTABLE
TAPE REGORDER (Orlgmal Price £33.0.0y

£4/14/-, 12
22 GN monm £1/13/9 (Carrtage
':"NLY G s Ins. 10/- extra)
INCORPORATES 'I'HE 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 DECK. PRICE INOLUDES THE
GARRARD TAPE MAGAZINE and 4in.
g BPOOL OF DOUBLE PLAY TAPE. A
Twin Track Recorder operating at 3%in./
aec. prov)ding up to 1 hour 10 mins. playing time. The
tu: being 1 performance and
slmphcny ot operat.lon Incorporates EXT. SPEAXER SOCKET,

TAPE EQUIPMENT ENABLES THESE OUTSTANDING PRIE REDUCTIONS

THE “*MODEL TK/Mk. IV* PORTABLE
TAPE RECORDER (Original Price £49/10/-)

FOR PRICE INCLUDES A 7in,
ONLY £36 10 o SPOOL OF EMI TAPE,
H.P. Dep. £7/6/ and 12 months £2/13/8
{Carriage and Insurance 10/- extra.
INCORPORATES THE TRUVOX Mk IV _TAPE
DECK, ROLA/CELESTION 8 x 5im. LOUD-
SPEAKER and the Truvex Type ** K * AMPLI-
FIER specifically developed by Truvox Ltd. to
correctly operate their Mk. Tape Deck.

combination affords first-class tape re-
cording facilities.

A Twin Track Two Speed model operating at
81 and 7}in./sec. Incorporates SAFETY BRUT-
TON (prevents accidental erasure). Ext. Bpeaker,
TONE and VOLUME CONTROLS. Also operates
aa i AMP

a8 for direct repr
from P.U., mike or Rndlo t.uner Welghs only 221b.
WE ALSO OFFER DECK end AMPLIFIER CONN. ECTED TESTED, FOR IMMEDIATE
OPERATION, 19 gns. H.P. Dep. £4 and 12}months £1/ [ Carriage and Ins. 10/- ex.
INCLUDES SPEAKER, tape Magazine and 4in. 8pool of Double Play Tape. Comprises
& complete tape recorder chassia ready for easy fitting into cebinet.

STERN RADIO LTD.

LONDON, E.C.4
Telephone: FLEET STREET 5812f314

A 109 FLEET ST,

'LIFIER for direct reprodue-~
tion from P.U., mike or Radio tuner.

WE ALSO OFFER THE DECK and AMPLIFIER AS FOLLOWS: Mk
£16/10/-. H.P. Deposit £3/6/-, 12 months £1/4/3.
H.P. Deposit £3. 12 months £1/2/9.

. IV TAPE DECE,
TYPE “K” AMPLIFIER, £15.
COMBINED ORDER FOR BOTH DECK AND
AMPLIFIER, £30. H.P. Deposit £6. 12 months £2/4/-,

PO O OO OO OOOV VYOO OOV P .
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| QFULLY DESCRIPTIVE LEAFLETS ON ALL OF ABO E!’
"ARE AVAILABLE—BUT PLEASE ENCLOSE S.A.E. ¢
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COMPLETE KIT OF PARTS

PONENTS
PARTRIDGE Output Transformer.

o %n‘l."l

MULLARD’S 2-VALVE
PRE-AMPLIFIER TONE CONTROL UNIT

Employing two EF86 valves and designed to operate with the Mullard
MAIN AMPLIFIER but also perfectly suitable for other makes.

Bupplied strictly to MULLARD BPECIFICATION and incorporating:
® Equalisation for the latest R.I.A.A. characteristics.

® Input for Crystal Pick-ups and variahle reluctance magnetic types.

® Input (4) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre-Amplificr.

©® Sensitive Microphone Channel, ® Wide rauge BASS and TREBLE Controls.
Price: COMPLETE KIT £6 6 o
OF PARTS Dh

COMPLETE MULLARD 5-10 AMPLIFIER
The popular and very successful complete ** 5-10 ** incorporating Control Unit
proviplmg up to 10 watis high quality reproduction.

Specified components and new MULLARD VALVES are supplied including
PARMEKO MAINS TRANSFORMERS and cholce of the lstest PARMEKO

or PARTRIDGE ULTRA Linear Output Transformers.
Price: COMPLETE KIT. Parmeko Transformer........ £ 1 '1 o'o
Alternatively we supply ASSEMBLED AND TESTED, £13.10.0

Hire Purchase (Assembled Amp. only). Deposit £2/14/-, 12 months at 19/10.
ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER £1/6/- cxtra’

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. i

Price for COMPLETE KIT
OF PARTS T £7.10.0
{Plus 6/6 carriage and insurance).
Alternatively supplied ASSEMBLED AND
FULLY TESTED (Plus 6/6
carrfage and insurance).... £8'1 9'6
; H.P. TERMS: Deposit £2 and 8 monthly payments of £1.
Our kit is complete to the MULLARD specification inciuding supply
of specified components, valves and PARMEKO OUTPUT TRANSFORMER. We aiso
inelude switched inputs for 78 and L.P. records plus a Radio position. Extra power to
drive a Radio Tuning Uit is alao avaflable,

T COMPLETE STEREO AMPLIFIER

Meets the many requests for a low priced but good quality Btereophonic Amplifer. Out-
put power is 4 watts. Inputs for Crystal Pick-ups and Radio Tuner.
£10.10.0

KIT OF PART £8'1 o'o or ASsEBED ........

Mk. 11 ““Fidelity” FM TUNING UNIT
An attractlvely presented Unit incorporating MULLARD PERMEABILITY TUNING
HEART and corresponding Mullard valve line-up. Very suitable to operate with our

Mullard Amplifiers.
FOR THE CONSTRUCTOR . ... £10.0.0 _or ASSEMBLED. _24_150

SPECIAL CASH ONLY OFFER !!

The very attractive PORTABLE AMPLIFIER CASE
togetber with a good quality GRAM AMPLIFIER and &
matched P.M, SPEAKER. ALL FOR ONLY £8 7 6
(Plus 7/6 carr. and ins.). The Amplifier LSRN
consists of a 2-stage design ineorporating
the 3 modern BVA valves and has separate
BASS and TREBLE CONTROLS. The
Portable Case will also accommodate almost
any make of Autochanger and is attractively
finished in Grey Colour Rexine—WE ALSO
SUPPLY BEPARATELY:—

a) The 2-stage (plus Rectifier) AMPLIFIER

£4
b) The PORTABLE CARRYING CASE
£3 17 ¢ (Carrlage and

c) 68iin P.M SPEAKER........ 18§ Insurance 4/- extra), )

g WE HAVE IN STOCK A

“"Hi-Fi”" LOUDSPEAKERS cc.riite RanGE BY
GOODMANS—WHARFEDALE—W.B.
__ILLUSTRATED AND PRICED LEAFLETS ON REQUEST.

w "
THE “ADD-A-DECK
INCORPORATING GARRARD “MAGAZINE”
TAPE DECK and the MATCHED MODEL HF/G2P
PREAMPLIFIER. Supplied on ONE CHASBIS8
(as Illustrated). READY FOR UBE.
PRICE: Iuclnding GARRARD MAGAZINE
and a 4in. SPOOL DOUBLE PLAY 1 8 ns
TAPE (Carr. & Ins. 10/- extra).  8NS.
H.P. Deéposit £3/16/- and 12 months of £1/7/8.
Provides complete tape recording facilitiea and
designed to operate through the pick-up sockets
of the standard type of RADIO RECEIVER, or an
AMPLIFIER, from which really first class repro-
duction is obtained. It consists of 3 Twin Track
Deck to the Pre i and operates at 3%in.
{sec. speed, providiug up to 1 hour 10 mins. playing time.
Onily needs connecting to the mains supply and pick-up
aockets. Very simple to operate and easily installed in a cahinet, only four fixing screws

belng reauired. e

H.P. TERWS ARE AVAILABLE ON ALL CQUIPMENT OVER £9.

FULLY DESCRIPTIVE LEAFLETS ARE AVAILABLE FOR ALL
EQUIPME NT, BUT PLEASE SEND S.A.E

Price: COMPLETE KIT (Parmeko O/put Trans.) ...
Alternatively we supply ASSEMBLED AND TESTED
_ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER £]/6/- cxtra | Hl-F- TERMS: Deposit £5und 12 months of £1/16/8.

Dual Channel Pre-Amplifier Control Unit. .. ... £21.10.0
o-o-o {d) The Dual Channe! *‘ 3-3 ” Amplifier and the
£11 10 o Dual Channel Pre-Amplifier Control Uit both £25.0.0
~~~~~~ o 1V Assembled and Tested e

ASSEMBLED AND TESTED s8'0-0

WIRELESS WORLD . 115

STERN'S MULLARD DESIGNS

D _signed by MULLARD—presented by
STERNS strictlv to specification

MULLARD *‘‘5-10”” MAIN AMPLIFIER

For use with the MULLARD 2-stage pre-amplifier with which an undistorted
power output of up to 10 watts is obtalned. We supply SPECIFIED COM-
AND NEW MULLARD VALVES inciuding PARMEKO MAINS
TRANSFORMER and choice of the latest Ultra-incar PARMEKO or the

PRICE REDUCTIONS

(a) The COMPLETE KIT OF PARTS to build
both the " 5-10" Maln Amplifier and the 2-

Stage Pre-Amplifier Control Unit............ £15.15.0
{b) The “ 5-10 ’ and the 2-Stage Pre-Amplifier
both Assembled and Tested........... p e £18.18.0

H.P. TERMS: Deposit £3/16/- and 12 months of £1/7/8

{c) The COMPLETE KIT OF PARTS to bujld
the Dual Channel *“3-3 ” Amplifier and the

“J (e) The COMPLETE KIT OF PARTS to build
one * 5-10 ** Main Amplifier (Parmeko Trans-
former) and the Dual Chanumel Pre-Amplifier

CORLEOL TRt ... .oveeennosr ol £21.10.0
(f) One ‘“5-10 " Amplifler (Parmeko Trans-
former) and the Dual Channel Pre-Ampifier
both Assembled and Tested................ £25.0.0

H.P. 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

Chanel Pre-AmpliSler Control Uit ........ £31.0.0
(h) Two * 5-10 " Amplifiers (Parmeko Qutput
Transformers) and the Dual Chanpel Pre-
Amplifier Control Unit both Assembled and
i o000 Jade e LN £36.0.0

H.P. TERMS: Deposit £7/4/- and 12 months of £2/12/-.
Carriage and insurance 7/6 extra.

Prices quoted are subject to £1/6/- extra for Partridge Trans’

MULLARD FOUR CHANNEL
MIXING UNIT

?ne::fo po\re::d vlv'lth Cathode follower output. e
Tporates wo inputs for CRYSTAL [ &
MICROPHONES, one for CRYSTAL PICK- i
UPS and a Fourth for Radio or Tape.

KIT OF,
rarts £8.8.043 M0N0, £10.0.0
Terms: Deposit £2 and 12 months at 15/~

Model I.L. one microphone input matched
for molng cofl or ribbon mike £1/17/- extra.
STEREO DUAL CHANNEL PRE-AMPLIFIER

This mode! incorporates two 2-valve Pre-Amplifiers » i

(described above) combined into a Single Unit
enabling it to be used for both STEREOPHONIC
and MONAURAL operation. It s designed primarily
o operate with our range of MULLARD MAIN
AMPLIFIERS but will also operate equally well

with any make of Amplify i
of 360 m/e. plifiers requiring an input

Price : COMPLETE Alt tively ASSEMBLED "
KIT OF PARTS £1 2'1 o'o eros I';;g TESTED £1 5'0'0
H.P. 'I_‘e_rmsllﬂzrﬂd_ugm £3 Deposit and 12 months of £1/2/-.

STEREO ‘‘3-3” MAIN AMPLIFIER

Comprises two MULLARD 3-3 Main Amplifiers on one chassis. Operates with above
MULLARD STEREQ PRE-AMPLIFIER. Output power 8 watts. Inputs for Crystal

Pitk-
Ebcap st o Twer " £10.0.0 . srmpuen, . £11-15.0

! 1 RECORD PLAYERS! !

Many at REDUCED PRICES!!!
SenaS.A.E.1or ILLUSTRATED LEAFLET

;s

THE EMI 4-spced singie record player 4 ns
with separate crystal pick-up........ g B
B.S.R. MONARCH UAS 4-spd. Mixer £6 19 6
Autochanger with Crystal Pick-up = "
THE NEW COLLARO “C60'’ 4-speed

sasaerun s sat '6” £7.19,6 ¢ e
The NEW COLLA Model RP594, 4-speed Bingle Record Player, £9 18 9
=10,

8tudio Cartridge

THE E.M.I. 4-speed
crystal plek-up ..
B.S.R. MODELS UA
with Crystal Pick-up

oueit — £6. 9.6
fer £7.19.6
* £10.10.0
o £8.19.6

da
GARRARD RC(209 4-speed Auf

ick-up L ... T eeenaoane e .
The Jatest GARRARD TRANSCRIPTION MOTOR * 301 . £22 7 3
The new GARRARD Model 4HF High Quality Bingle Record Player £1 8 7 6
fitted witk the latest T.P.A. 12 Pick-up arm and G.C.8. Crystul Cartridge 2l =
GARRARD Model TA/Mk. II Bingle Record Player fitted with high £8 10 o

output Crystal Pick-up, detachable head........................
HIRE PURCHASE TERMS avallable on ali units £8/19/6 and over
Carriage and insurance on each above 5/- extra.

1 1 HOME CONSTRUCTORS ! !

A RANGE OF “EASY TO ASSEMBLE " PRCFABRICATED CABINETS
Designed by the W.B. “STENTORIAN ** COMPANY for * Hi-Fi >’ Loudspeaker systems
or to accommodate bigh quality equipment. The acoustieally designed Bass Reflex
Cabinets Ining the very ] " Stentorian’® speakers glve really first-class

reproduction and are well recommended. Models are also avaflable to accommodate
high-guality Amplifiers, Pre-amplifier, Tuning Units, Record Players, etc. All models
are very easlly assembled, in fact only a screwdriver is required. -

Fully illustrated lcaflets are available, including complete specifications of the various
BTENTORIAN LOUDSPEAKERS. Please enclose B.A.E.

STERN RADIO LTD ™ *twor tos™"

LONDON, E.C.4
Telephone: FLEET STREET $812/1/4
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52 Tottenham Court Road, London, W.1

e Open 9-6, including Sats., Thurs. 9-1 & LANgham 0141

Robust, high-quality, fan-
cooled motor built to air-
craft standards by English
Electric. Continuously
rated for 11,000 r.p.m. from
115 volt 3 phase 400 cycle
supply. Only 44 X 2 inches
dia. with %in. dia. fibre gear
pinned to 3/16in. dia. shaft
which protrudes }in. from
end face. Substantial ter-
minal block.

Brand N
Post pad.  S0/= each.

SMALL HIGH-
SPEED MOTORS

Master and Remofe
CONTACTORS

THE MASTER CONTACTOR is a robust high-quality spring
driven clock with a Services 'quality balanced escapement driving
a low friction pair of contacts that ‘‘ make” every half-second.
The enclosed mechanism is optionally maintained at a_ constant
temperature by a thermostat and small heating element of 12 to 24
volts is applied to external leads provided. These, together with
the contact leads, are brought out through torroidal filter units
incorporated in the metal base of the unit—the whole of which is
fitted in a practically sound-proof, temperature and vibration elimi-
nating sorbo-rubber-lined wooden box, approx. 6 inches cube.
Winding key and stop/start knob accessible on removing snap-on lid.

THE REMOTE CONTACTOR is a solenoid operated ratchet
mechani turning a pointer at one rev. per minute over a two

Powerful British  series-wound

ANTENNA BEAM split field 24-volt motor with a

ROTATING MOTOR 600-1 epicyclic reduction gear
turning a #in. long, 3in. 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 corresponding variable
speed. Limit switches operate after approximately 3 turns in
either direction, but these can be shorted out for continuous run-
ning. Designed for external’ use, easily waterproofed. Consumption
4-6 amps. 55/_ plus 7/6
carriage.
ANTENNA INDICATOR i .
Remote indication to within 1° on precision instrument type flush
fitting black crackle indicator with 3in. dial calibrated in 2° steps
ptus the four cardinals. Simple D.C. wiring (6-30 volt) from
specially wound potentiometer in sealed die-cast housing with
lin. drilled spindle transmits accurate signal of horizontal or
vertical bearing.
Brand New Post Free, 35/'

inch dial with adjustable zero and } divisions. The solenoid was

designed to be energised by 24 volt pulses at half seconds via the

master contactor and the ratchet wheel is secured to a fibre cam that

opens a pair of contacts for { of each rev. and lets them close for
e remaining quarter. On/off switch on 4in. dia. faceplate.

In first class condition, guaranteed fully a pair.
serviceable ! Post paid. 35/-

POST FREE SNIPS

Double pole knife changeover switch on porcelain base, 2 for §/-

Pyrex Aerial Insulators. Four 3in. OR one 8in. .......... 716
U.S.A./British co-ax. adaptors. Fourfor .............. 5/—
Neons. Ten 115 volt for 12/6; Six 80 volt for- .......... 7/6

G.P.O. clectro-mechanical counters. 0-9999 ............ 7/6
Bulgin Type M microswitches, new .............. 4 for 11/6
Metal Rectifiers:

Selenium 6-12 v. 131A., 6/6; 21A., 9/63 4A., 16/6; Charge-Trans-
fm:sner, Pri: 200/250 v., sec. 3} v. 9 v. 17 v. at 4 Amps. 22/- post
paid.

SUPPRESSOR SNIP

Neat, black, die-cast, four partition box, 3} X 4 X 14in., with central
screwed outlets. Two empty sections and two containing cascaded

filters each comprising two 0.01 uF non-inductive 350 v.
condensers and associated pi-wound coils ¢lamped in die-cast cores
mounted on easily removable ebonite blocks.

TYPE P.2 BRAND NEW 3/6 each. Post paid.

TIP : Buy two, fit four filters into one box, steamroller that mains
borne interference and have a useful spare box for building a screened
pre-amp or oscillator unit into, all for 7 /_

« POST PAID

CATHODE RAY TUBE

VCR139. (Cossor 23D Equiv.), 2}in. dia.
i 1 1776 Post Paia.

400 CYCLE
CHOPPER

Latest version of U.S.A.
Servomechanisms _ 400
c/s chopper. High
quality 6 v. vibrator |
oscillating between twin
contacts for chopping
external circuit. Her-
metically sealed in octal

Receiver
Type 1143A

Suitable for conversion to
2 metre FM or Wrotham
Transmissions. Valves:
4xEF50, 1xEL32 2xEF39,
1xEBC33, 1xEA50. Com-
plete with circuit dia-

na: based can. gram,
Brand £2 post £1 '5'0 Plus
New paid 5/- packing and carriage.

Tube. New in original cartons.
TELEVISION
E OSCILLOSCOPE

Release of a small quan-
tity of the latest version
of the well known APN-4
Indicator Unit from the
American Loran Air-
borne radio navigation
system. This provides a
golden opportunity to
make a serious television
servicing and develop-
ment tool as described in
the Wireless World.
This is a nice looking
2 piece of equipment with a
really businesslike inside. Steel, double-deck chassis with fully
screened 5CP1 tube in the centre, all high-grade capacitors and
resistors, separate tag boards and layout diagrams for individual
sections, etc. Modern circuit technique centred around one type of
valve (14 of 6SN7 double-triodes and 8 of 6H6, plus three 6SL7
and one 6S]7), and RCA. 100 ke/s Crystal.
Brand New, with W.W. Circuit £6.1o.0.

for conversion

Cold Cathode
Trigger Tubes ¢ ’

A sub-miniature cold cathode valve de-

veloped by Ericsson primarily for com- 1.
puter work, these GTR.120W tubes have
great possibilities in a number of experi-
mental electronic automatic control cir-
cuits, They have an Anode-Cathode
running voltage of 95 to 140 at 4.5 mA,
and at 290 anode volts require a trigger
current of only 250 microamps to cause
the anode to take over the discharge. Typical ionization time =90
micro-seconds. They will withstand up to 310 v. with zero trigger
voltage without self-igniting.

Supplied complete with full performance data £5

in original packs of 100 at the Special Price of per 100 post paid.

e

MEGISTORS, 125, 1,000 or 10,000 MEGohms

Glass encapsulated 10% tolerance high value resistors for minute
grid current applications. Ideal for extending the range of sensitive
meters or using,in probes to provide a really high impedance input
for VTVM’s or ’Scopes.

-One of each value plus any chosen two, 5 for 1 0" post paid.

Jung, 1961
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25 ¢/s Tuning Fork Drive
AMPLIFIER

Modern, light-alloy cased, Drive

Unit, Type 114, containing a

robust 8% inch induction sustained

25 cycles per second tuning fork

with attendant induction pick-ups

and wave form amplifier comprising

2xDF50, CV1092 diode and 6L6

output. 5U4G rectifier and VS110

stabiliser in power supply derived

from high-cycle transformer easily

replaced with standard 250 v.

mains type providing centre tapped

T., 5 v. for rectifier and two

6.3 v. filament windings for valves

(6L6 is heated from separate wind-

ing to EF50°s and diode). High

grade components throughout. Tuning fork assembly 3-point
flexibly mounted, quickly removable, energised by 6.3 v. A.C.

Owverall size 8 7, 10%in.
verall size 8% X %\I:w,og;lnly £3.3.0

CENTRE SCALE COUNTERS

Ex-RAF camera film footage indicators.
Consists of really compact lever solenoid
which actuates a pawl on a ratchet wheel
to move a pointer progressively round a
circular dial. Works on either 12 or
24 volts d.c. and records 125 counts per
revolution. Can be used for mechanical
counting display, etc., or the lever sole-
noid could readily be adapted for

use in modelling. Housed in

diecast case with centre toggle

switch, and reset button. Stick-

on dial graduated 0-125 supplied. post
Size 3% x liinches. paid.

Carriage paid.

THERMOSTAT BARGAIN

American Satchwell industrial quality type ST thermostat in neat
strong plastic case size 1 x 1 X 2}in. deep. Heavy duty contacts rated
at 15 amp. on 200/250 volt A.C. (3} kilowatts) adjustable by pointer
in a recess at rear to break over a range of temperature around 70°F.
Recessed screw terminals at rear. Flush metal plate at (temperature
sensitive) front, with two mounting lugs protruding 4in. either
side. Attractive red case.

Brand new 8 I 6 post paid.

Brand New, Individually Tested, Fully Guaranteed

LOW-VOLTAGE HALOGEN-QUENCHED,
GEIGER-MUELLER TUBES 25’'- post free

Working voltage 400-450. Highly sensitive. Effective length 11.8 cm.
Background count 90/minute. Response 30,000 counts/minute. 80-
volt plateau. Standard British 4-pin base, stainless iron electrode. Ideal
for basic experimentation and instructional demonstration. Circuits
of simple all transistor and conventional valve counter circuits supplied
on request with each tube.

INVERTORS

28 Volt DC to 115v | phase AC

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.

28 voit DC to 115v 3 phase 400 c/s AC. Type 102A
Output 625VA. Brand new. £10 carriage 10/-.
200,220 Volt DC to 200/250v | phase 50 ¢/s AC

Output 260 watts. New, in soundproof cabinet.
carriage paid. £9.10.0

24 volt DC to 26v | phase 400 c¢/s AC
Output 6 VA. Size 2}in. dia. X 4in. long on 1}in. high pedestal base.
Instrument quality. As new £1.10. carriage paid.
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ELECTRONIC

IGNITION
ANALYSER

A versatile, portable in-

strument, specially designed for

use by the gervices in the critical

examination of aircraft engine ignition. systems during preventive
maintenance routines,

It displays the entire performance of the ignition system on a cathode
ray screen while the engine is running—simultaneously showing each
plug’s finng for side-by-side comparison together with any associated
contact-breaker bounce, etc. Reveals excessive carbon formation,
faulty condenser, leaking cables, wide gap, narrow gap, for cither
plug or contact-breaker points, worn cams, etc., and contains a
10-step loading switch which absorbs energy from the ignition system
and thus accentuates the test to show up deterioration in such items
as coil primary or secondary winding, condenser, cables, etc., which
will soon cause misfiring and eventual breakdown unless serviced
or replaced.

Simply and quickly connected by crocodile clip leads to coil terminals
and one *‘ triggering *’ plug, the power supply can be switched from
the front panel to suit either 250 volt A.C. mains, 6, 12 or 24 volt
battery, and can thus be used inside the car during road service if
desired. In attractive, front and rear opening, black case, 9% X
133 X 17%in. deep, weight only 334 lb. Supplied complete with
circuit, instructions, and good and faulty trace drawings. Guaranteed

fully serviceable. £15 plus 10/- carriage.

15 SECS. TIME DELAY SWITCH Branp NeW

Beautiful little, fast running, precision, ball bearing, double armature
motor (1}in. dia.) driving two spring returned cams through a pre-
cision ball bearing gearbox and magnetic solenoid clutch, The 1}in.
diameter steel cams have roller and tooth form followers on twin
rocking arms that each operate switches with substantial changeover
contacts and sprung microswitch action. A large-contact miniature
relay is mounted under the rocker bridge. High quality modern unit
made by Teddington Controls (TYPE FHM/A) controlling over-run
of camera guns. Designed for 24 v. D.C., but motor runs energetically
at 6 v. when detached from gearbox. Totally sealed in robust die
cast box 4%} X 3 X 3iin. with rubber cable seal protruding from
flush mounted terminal plate. Time delay 1% seconds. AM Ref.

5C[4435.
/ 35/- post paid.

PRESSURE SENSING INDUCTANCE

Highly sensitive device consisting of a ferrite encapsulated 160 kc/s
coil with a movable ferrite core attached to the free end of a single-
disc aneroid capsule so that it transmits a change in frequency
equivalent to the change in atmosphere pressure with increasing alti-
tude. Coil Q, 43. Capacitance 870 pf. Housed in a §in. square alu-
minium can on a lightweight 2}in. diameter plug-in unit.

New 25/- post paid.

GROUND STATION TRANSMITTER
Type 75C, comprising RF Unit, RF Driver, RF Power Amplifier,
Modulator, Modulator Power Unit, and Control Unit, all in 6 foot
high 19 inch enclosed rack with full length rear access doors, This was
the RAF ground station for operational communication with aircraft
in the 100-150 Mc/s range and it is suggested that substitution of a
suitable VFO for the existing RF Unit would provide the basis for an
exceptional rig. Warehouse inspection invited.

Complete £35 carriage £4.

TRANSMITTER / RECEIVER APN-1

A complete 14-valve radar set covering 420-460 Mc/s Ideal for con-
version to radio controf of models or 70 em. work.
TRANSMITTER COMPRISES:

a push-pull feed-back oscillator tuneable ecither side of 445 Mc/s.,
frequency modulated at 100 ¢fs by a particularly robust moving coil
transducer. Two 955 high frequency acorn valves.

RECEIVER is tuneable to transmitter frequency. Two 9004 acorn
valves, .
AUDIO AMPLIFIER .
Self-contained RC coupled 128H7, 12SH7 and 128]7. Amplifies the
received signal which is passed to detector circuit giving a D.C. voltage
proportional to the difference between the transmitted and received
(reflected) signal to operate internal relays which pass appropriate
correction signals to autopilot and supply external indicator (5 mA
meter).

MAIN CHASSIS

The main chassis carries the 3 sub-units and has a further three 128H7
one 128]7, two 12H6 and one VRI50 regulator. X
BRAND NEW, a very useful buy indeed atonly£2 plus 7/6 carriage.
less Dynamotor.

BROTHERS LTD., 52 Tottenham Court Road, London, W.L
PROOPs Head Office and mail order enquiries LANgham 014}
Shop hours 9 a.m. to 6 p.m. Thurs. 9 a.m. to | p.m. Open ALL DAY SATURDAY
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TACHOMETER CALIBRATOR

MARK 11
R.P.M. tester with direct and reduced ratio driving shafts and three
ranges of speed indication by dual sensitivity galvanometer in Maxwell
Bridge circuit. Heavy duty, 24 volt, 6in. dia., ¥y h.p. motor with
coarse and fine speed control into 1:1 and 1:4 output drives giving
0 to 1,250 and 0 to 5,000 r.p.m. for testing direct and gearbox type
tachometer generators. Interlocked forward and reverse switching.
Ten-position speed selector for balancing bridge over each of three
ranges 600 to 5,000, 1,200 to 10,000 and 2,400 to 20,000 r.p.m. Final
balancing done at increased sensitivity by push button control. Quick
mounting provision for two Indicators and generators with two sets of
quick fitting interconnecting leads, spare flexible drives, spare brushes,
bulbs, etc., in rear compartment. Smart grey enamel bench unit with
sloping panel, overall size 19in. high X 15in. deep x 16in. wide, plus
1lin. extension platform for generators.

Fully serviceable, carriage paid, £20
SOLENOID OPERATED VALVES
Self-contained, precision engineered solenoid operated valves for
use in gas or fluid flow control circuits. Completely sealed in cylin-
drical housing size 14 X3! inches. Fitted with standard BSP con-
nections. For 12 or 24 volts D.C. operation. Brand new. 10/6

post paid.
HIGH-SPEED BEARING GREASE

Large tubes of high temperature, high-speed bearing grease by a
famous manufacturer for use in aircraft landing wheel bearings, etc.
Suitable for car wheel bearings, high-speed races, etc.

3 tubes for 5 /_ post paid.

PORTABLE STORAGE TANKS

Brand new, high-duty, flexi-
ble, aircraft fuel tanks, Made
of extremely tough, speci-
ally proofed, plastic material
impervious to oil, kerosene,
water, etc. Capacity approxi-
mately 40 galls.—can be
folded into convenient carry-
ing size when empty. Size: 50 /_
34in. x 28in. X 7in. tapering

to 43in. post paid.
Supplied fitted with submerged pump (described below),

SUBMERGED PUMP

Post paid.

Preci:sionmade, diecast-framed,
centrifugal vane type pump.
Intended for flange mounting
through wall of tank—will
pump fuel at 10 Ib/sq. in. at
rate of 400 galls. per hour.
Operated from self-contained,
sealed motor rated 24 volts D.C.
at 12.5 amp. Overall length 12
inches; flange diameter 8 inches.
In excellent used condition

d full
gzarante};d 50/ = pg‘i)gl?

Oil Pressure Gauge

and Transmitter

Ex-R.A.F. remote reading elec-
trical oil pressure gauge. Trans-
mitter is readily fitted to engine
pressure connection. Circular
scale, 2-inch gauge, graduated
0-120 1b/sq in.

post paid. AN '

LOW-PRESSURE WANING SWITCH

Decreasing pressure on diaphragm closes switch contacts when pressure
falls to a predetermined value—to operate warning lights, alarm bells,
or to automatically shut-off defective engine. Contact adjuster permits
any setting between approximately 1 and 15 Ib/sq. in. Excellent pro-
tection device for marine or generating engine. 10 /_

post paid.

PROOPS

ELECTRIC ACTUATORS

Special offer of aircraft quality, precisioned engineered rotary
actuators by leading British manufacturers. In new or first class
used condition. For 24 volt operation,

Range: T
Current 0.5 amps. Ram travel 90°.
Maximum load 4.5 Ib/ft. Reduc-
tion gear ratio 4450 to 1. Length
overall 4} inches, Weight 2 Ib.

50/' post paid.

TYPE 2
Split field, series wound,

reversible motor fitted
with electro-magnetic
brake. Max. load 50/60
Ib/ft. Output 0.02 h.p. at
13,000 r.p.m. Reduction
gearratio 2857 to 1. Length
7 inches. Weight 2} Ib.
Fitted with adjustable

limit switches 75/_ el pia

. TYPE 3
Similar in appearance to above. Designed for operation of 3-position
type valves in which actuator gives wide variety of angular settings
determined by position of limit switches. Max. load 50 lb/ft.
Output 0.017 h.p. at 17,000 r.p.m. Full range travel—140° in 2
seconds. Weight 3.25 1b. 75/~ post paid.

TYPE 4

Maximum load 35 Ib/ft.
at 52 r.p.m. Clutch setting
37 1b/ft. Reversible, split
field motor. Reduction
gear ratio 275 to 1. Length
8% inches. Width 43 inches.
Weight 5 Ib,

75/ = post paid.

Two-pole, split series
wound motor. Fitted
with double-plate fric-
tion clutch. Speed of
motor 11,000 r.p.m.
—reduced  through
epicyclic and worm
gears to 60° rotation
of right-angled drive
shaft in 3 seconds.
Consumption 3 amps.

75/' post paid.
"KIGASS"” PRIMING PUMPS

Very powerful hand-operated priming pumps constructed of nickel
plated brass and fitted with inlet and outlet non-return valves—
standard BSP connections. Ideal for priming engines, hydraulic
systems, large pumps, etc. Length: 10} inches. 1 =
Barrel diameter: 1} inches. post paid.
Similar, smaller type, with plain brass finish. 10 /_

Size: 8 X {in. dia.

HYMATIC COMPRESSORS

High-quality, with machined cooling fins and detachable head.
Compresses up to 450 Ib/sq. in. and delivers at up to 60 cu. in. per
minute. Basis for home compressor/paint spraying outfits. Complete
with extended splined driving shaft.

TOUGH RUBBER HOSE

Brand new, corrugated rubber hose with cord reinforced carcase and
fabric covered exterior moulded to rubber to provide tough yet
flexible tubing. Internal diamater £in. inches. 7/6

In 3 foot lengths. 2 for post paid.

post paid.

post paid.

BROTHERS LTD., 52 Tottenham Court Road, London, W.I
Head Office and mail order enquiries, Dept. M, LANgham 014}
Shop hours 9 a.m. to 6 p.m. Thurs, 9a.m. to | p.m. OPEN ALL DAY SATURDAY
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RCA AR88D RECEIVERS

One of the most renowned American Communications Receivers ever
manufactured. Widely used by all the Armed Services to maintain
World-wide Communications and Monitoring Posts under all con-
ditions. Employs 14 valves, and has 6 switched overlapping wave
bands for complete coverage. Refinements include Mechanical
Band Spread with Logging Scale, Automatic or Manual Volume
Control, Automatic or Manual Noise Limiter, BFO with pitch control,
RF and AF Gain Controls, Variable HF Tone Control, Variable
Selectivity with Crystal Filter, Aerial Trimmer, Choice of Head-
phones or Speaker. Has internal mains power pack for nominal
115-230 volts A.C. In Black Crackled Case size 19}in. W. x 11in. H.x
193in. D, Thoroughly reconditioned, immaculate in appearance, and
in perfect working order. Covers 500 ke/s-32 Mc/s, price

TRAWLER BAND R 1155s

The latest version of this famous Communieations Receiver to be
released by the Air Ministry. Covers 5 wave ranges 18.5-7.5 Mc/s.,
7.5-3.0 M¢/s., 3.0-1.5 Mc/s., 1.5 Mc/s., 600 ke/s., 500-200 ke/s, As
used by Coastal Command, Air-sea Rescue Launches, etc. All sets
thoroughly tested and in perfect working order before despatch,
and on demonstration to callers. Have had slight use, but are in
excellent condition. ONLY £12(/)19/6.

A.C. MAINS POWER PACK OUTPUT STAGE in black metal
case to match receiver, enabling it to be operated immediately,
by just plugging in, without any modification., Fitted with 8in.
P.M. speaker £6/10/-. DEDUCT 10/- IF PURCHASING RE-
CEIVER AND POWER PACK TOGETHER.

Send S.A.E. for illustrated leaflet, or 1/3 for 14-page booklet which

(add_carriage 30/- and 50/- deposit on returnable transit case). £45

S.A.E. brings illustrated descriptive leaflet.

each recefver.

gives technical information, circuits, etc., and is su?plied free with
Add carriage 10/6 for Receiver, 5/-

or Power Unit.

UNIVERSAL VOLT—OHM—
MILLIAMMETER

Reads A.C. and D.C.
Volts up to 1,000 in

5 ranges at 1,000
0.p.v., D.C. Current
(3 ranges) to 500 mA.
Resistance  readings
to 200 Kohms in
2  ranges. Basic
movement 300uzA
sensitivity. Easily
read open  scale.

Dimensions 5}in. x
34in. x 2}in. Beauti-
fully made, and fully
guaranteed. Complete
with leads, prods and

internal bat- 59 /6

tery. ONLY

HR.0, SENIOR COMMUNICATIONS RECEIVERS,
Cormaplete with all 9 coils, giving coverage of 50 kefs—
30 Mcfs. Checked and in perfect working order. Rack
mounting type 18 gns., Standard Table Model 21 gnos,
{Carr., etc. 22/- either type.)

HRO MAINS POWER UNITS, A.C. Input 115/230 volts,
Output D.C. (fully smoothed) 230 volts 75 mA., and
6.3 volts 3.6 amps. Complete in black crackled case
ONLY 59/6.

BC 342 RECEIVERS. A few only of these famous Ameri-
can seta covering 1.15-18.0 Mc/s., In six bands. Internal
115 v. A.C. Mains pack. A super receiver in first-class
condition and perfect working order. ONLY £25
{carriage 15/).

12-WAY SCREENED CABLE, In 10ft. lengths, fitted
with plugs, originally made for No. 19 Wireless Set.
UNUSED. ONLY 15/« per lead,

DNISELECTOR, 25 way 8 bank 15 ohm coil for 24 volt
operation, unused ex-brand new equipment, only 62/6.

SPRAGUE CONDENSERS. Metal cased wire ends. New,
01 mfd. 1,000 v. and .1 mid, 500 v, /@ per dozen.
Special quotes for quantities.

HETERODYNE FREQUENCY
METERS TYPE LMI4

Frequency range 125-20,000 ke/s. in 2 bands. This is the
United States ‘Navy Model of the well-known BC.221
1tlonal

BC 221 FREQUENCY
METERS

Similar specification to LM 14
Frequency Meter below, but does
not have internal modulation or
voltage stabilising circuits. Com-
plete with original calibration
book, crystal, valves, and in-
struction book. Used, but in
very good condition. ONLY
£16. lllustrated descriptive leaflet
available on request.

20,000 OHMS
PER VOLT TESTMETER

Just purchased from the Alr Ministry, these magnificent
American PRECISION Testmeters provide 31 ranges
for reading Voltage Current and Resistance, 6 Decibel
ranges, 7 Qutput ranges, and facilities for testing Electro-
Iytic and Paper Condenscrs. Single swltch control,
mcter size 4§in. x 4}in. with Red and Black scales,
mounted on Black and Bilver Papel size 8fin. x 7in.,
which Is fitted into sturdy wood carrying case with
removable hinged lid and compartment for leads, ete.,
the overall size being 10in. x 9%in. x 6in. Has 7 D.C.
Voltage ranges up to 6,000 volts at 20,000 ohms per volt,
7 simllar ranges at 1,000 chms per volt, 7 similar A.C,
rapges at 1,000 ohms per volt, 7 D.0. Current ranges from
nought microamps to 12 Amps., 3 Resistance ranges
up to 60 Megohms, 6 Decibel ranges from =12 to +70
DB. 7 Output ranges up to 6,000 voltse. Supplied with
test leads, internal batteries, and operating instructions.
Case finished medfum Oak, and fitted with leather handle.
In excellent condition, thoroughly checked before des-
patch. 40 only available —first come first served.

ONLY £9/1 9/6 (post. etc. 5/6).
Further details on receipt of 8.A.E,
DOUBLE BEAM
OSCILLOSCOPE TUBES

Type CV 1696 equivalent to Cossor 09D as used in
oscilloscopes by Cossor (339 series). Hartley and
Erskine (13 serfes). Listed at £12/10/-- Our price
£2/18/6 (carriage 5/6). Brand new in makers’ crates.

METERS

Frequency Meter, but has many add tur
which Iner Its ful Voltage ili aire
cuits and Crystal control ensure extreme accuracy and in
addition it is fitted with an Internal Modulation switch
to allow use ag a Bignal Generator. BSize oniy 8}in. x
8in. x 8}in. Full information on request,

F.S.D. SIZE AND TYPE PRICE

25 microamps D.C. 2}in, Proj- circular 59/8
50 microamps D.C. 2§in. Flush eircular 59/8
50 microamps D.C. 8}in. Flush circular 80/-
100 microamps D.C. 2iin. Flush circuiar 39/8
1 milliamp D.C. 2}in. Flush circular 30/-

1 milliamp D.C. 3}in. Flush circular 50/~
200 mili D.C. 24n. Flush circular 12/8
20 amps D.C. 2n. Proj. circular 718
40 amps D.C. 2n. Proj. circular 76
5 amps D.C. %in. Flush square 12/6
300 volts AC. 24n. Flush circular 25/~
500 volts A.C. 2}in. Flush circular 25/~

HIGH FREQUENCY A.C. VOLTMETER

A First Grade Moving
Iron Instrument with
6in. Mirror Scale, read-
ing up to 150 volts
A.C. at 400 and 1,200
2,400 cycles. In sub.
stantial Oak case with
removable Hd, overall
slze 8}in. x 8}in. x 5}in,
Recently made for the
Air inistry by
Everett  Edgcumbe,
and in perfect order.
Brand New & Unused.
ONLY £7/10/-~. Can
also be supplied for
50 cycles use, either
0-150 or 0-300 voita.

AMPLIFIER N24. As previously advertised. 4 valves,
rack mounting, with internal A.C. mains pack for nominal
110/230 volts. Output to 600 ohms. line, provision for
600 ohms. or High Impedance jnput. A first class job,
NEW IN MAKERS’ PACKING. ONLY 89/8 (carr. 10/6).

INTERCOM. TELEPHONE SET, Two palrs of Brand
New Headphones connected to Breast Microphones,
with leads, etc., in fitted carrying cases. Supplied with
4} volt battery, 10 yards twin flex, and full instructions

for connecting to make super intercom. ONLY 27/6.
(Post 3/6). Extra flex 3d. per yard.
10,000 OHMS PER VOLT TESTMETER. This latest

Caby model is a handy pocket sized tester &3 x 3%

« 23in. Reads low D.C. voltages at 10,000 ochms per
volt, up to 10,000 v. A.C. and D.C. at 4,000 o.p.v. Re-
sistance to 20 megs. D.0. current to 250 milliamps
and algo Decibels. Complete with Test Leads, Batterics
and Instruction Book. ONLY £6/10/-.

12 VOLTS AMERICAN DYNAMOTOR, Delivers 220 volts
at 100 mills. Size 5} x 8%in. dlameter. Ideal for running
Radio and Electric 8haver etc., from car battery. ONLY
32/8.

MARCONI SIGNAL GENERATOR TF 144G/7. Coverage
85 ke/s.-2.5 Mejs. and 8 Me/s.-70 Mc/s. Complete, and
In AB NEW CONDITION, ONLY £95.

“P.W.” 6§ TRANSISTOR
PERSONAL RECEIVER

Designed by the
technical staff
of Praetical
Wireless, casy
to build, using
printed  circuit,
and 1st Grade
Matched Tran-
sistors and Diode.
Fall Medium
and Long Wave
coverage to inter-
nal speaker. All
parts sold sepa-
rately (new components only) enabling you to buy as
required, and fuil detailed price list will be sent on request.
Constructional details 1/6. TOTAL COST INCLUDING
BATTERY AND CABINET. £8/19/6.

Cash with order please, and print
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL

name and address clearly

ITEMS

HARRIS ELECTRONICS

(LONDON) LTD.

Radio Corner, 138 Gray's Inn Road, London, W.C.1.

Open until | p.m. Saturdays.

Phone: TERMINUS 7937

We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross.




‘SUPER 60 B-TRANSISTOR
S/HET TABLE RADIO

Printed circuit construction; all components of highest
quality. Uses 6 Mullard matched transistors, 1 diode,
2 OC81 valves in push-pull, giving 1 watt undiscorted

WIRELESS WORLD

SAVE POUNDS!

hotidays,
etc.

COMPLETE FOR

CAN BE BUILT £9

output. LF. 470 Kecfs. Medi:

speaker.

deep.

and long

Ferrite rod internal aerial, high flux 7 x 4in. Loud-
Cabinet with first quality wainut veneer
finish and gold embellishments. Blze: 18 x 8} X bin.

Circuit diagram and full data supplied.
Every component available separately.

ORDER BY POST IF- YOU CANNOT CALL

| LASKY'S FOR
. MINIATURE POCKET
TRANSISTOR RADIOS!

Add to the pleasure
of Summer outings,
camping,
Wide choice of
well-known makes at

Jung, 1961

. |5 . 0 keenest prices. Call
P. & P. 4/6 and select or order DANSETTE 6
by post. A few | PHILIPS7
examples. | BRAUN 7 ............
‘Regd. postage and insurance 5/

4-SPD AUTO-CHANGERS

New and Unused in Makers’

Cartons.
B.S.R. type UAS8 £619 6
B.S.R. UAS, stereo ...... £719 6
B.S.R. UA12, stereo ... £7 19 6
B.S.R. Tyge UAls £719 6
COLLA

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 ¢
Model 209 ... £919 6
Mdl. 210, Stereo ......... £11 0 0

Mdl. 210 with monaural and
stereo heads £12 10 ©
RCS88............... .281219 6
RC. 88 STEREO .£1310 ¢©
RCO8......cociiiiiiiis £1419 6
SINGLE PLAYERS
Auto start and stop. Complete

with pick-up and crystal cartridge.
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
and fitted mono car-

tridge £519 6
Asabove STEREO...... £6 19 6

Post on all above 5/-.
COLLARO JUNIOR 4-speed motor
and separate pick-up ..... 15/~
BS.R. TU9, non-auto Turntable
and separate pick-up 79/8
Post free.

PICK-UP CARTRIDGES
ACOS HGP. 59 or HGP.37 turn over
crystal cartridge with L.P. and
standard styli. List 39/7.

Lasky’s Price 18/- post free

ACOS 73-1A STEREO. List 52/6.
Lasky’s Price 29/6 post free.

MICROPHONE BARGAINS
ACOS CRYSTAL STICK MIKE
Type M.C.39/1, complete with
cable. List £56/56/-. 39/6 Post free

Crystal Hand or Table Mike. 15/-
Post free.

MINIATURE moving coil dynamic
microphone, incorporating switch
and pocket clip. As used for the
‘“Fi-Cord " 35/- Post 1/6.

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make, new and unused. Uppel

or lower track. RECORDIPLAY'BACK
high impedance. Double wound and wlu
reproduce up to 12,000 c.p.c. at 7} i.p.
Azimuth ad]ustments Output 5 milll-
volts at 1 Kc. at 74 1.p.s. ERASE, low
impedance. LIST £4 PAIR.

LASKY’S PRICE, per fpaaﬂr
Post free.
Please specify upper or lower track.
SPECIAL OFFER. Set of
4 Heads (upper & lower) 49/6

TAPE RECORDER BARGAINS

mains

type

two
Plays

crys!

Amplifier and 7 X 4in. Speaker.

10 x 9 x 6in,
lid. LIST 29 Gns.
LASKY’S PRICE, with high quality

ELIZABETHAN * BANDBOX " for A.C.

200/250 v., fitted fully self-contained
Clock

face indicator, monitoring and

Ls. sockets. 2-speed, 3} and 1% i.p.s., fast
forward and fast rewind. Record level
indicator.

Facilities for recording from
inputs. Push-button controls.
one hour on one reel of tape. Case,
with detachable hinged

tal Mike and one reel of Tape,

£15.19.6 Carr. & Ins. 15/-.

ANOTHER RECORDER BARGAIN!
Studio 3-speed deck, 1§, 3%, 74 i.ps.

Well-known make using Collaro
Twin track with pause coatrol,

rev. counter, latest type electronic recording indicator. Superimposmg

switch, volume and tone controls, 7
4 watts output.

arr. & Ins.

X 4 Speaker. Takes 7in. spools.

Contemporary design carrying Case, 9% x 18 x 16in.
COMPLETE with I\Ilk!é Tape and Spool,

29 GNS.

25-.

“SHERWIN SIX”

TRANSISTOR
POCKET SUPERHET

The very latest printed circuit, using
six matched top grade S.T.C. tran-
sistors and germanium diode. Push-
pull output feeding 3in. P.M.
speaker, Full medium and long
waves. Internal ferrite aerial and
provision for car aerial. Housed in
attractive leatherette-covered case,
size 6} x 4} x 1}in.  Full point-to-
point instructions supplied.

CAN BE BUILT FOR £8/19/6
All components available separate-
ly. Circuit diagram and instruc-
tions, 2/6 (refunded if you order}.

PLASTIC TAPE SPOOLS
8in. bin. Siin. Tin. 8tin.
1/9 2/6 2/6 2/6 5/6

Post extra.

The ¢ 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 38%n. List 25 Gns.

Lasky’s Price, with Mike and
T
C:E: 7/8. 18 GNS.

TRANSISTOR RECORD PLAYER

CAN BE BUILT
6 volt operation. For all L.P. and

records. Complete parcel comprises:—

300 milliwatts output,
two OC71 and two OC72 transistors. Fully

AMPLIFIER.

assembled. 79/6.
LOUDSPEAKER.
Speaker matched to amplifier, 25/-.
3-SPEED TURNTABLE with rubber
mat and speed adjustment, complete
with t.o. crystal cartridge and two
sapphire styli. 79/6

CARRYING CASE as illustrated, hand-
some two-tone finish, size l7m deep,
14in. wide, 5§in. hxgh 49/6.

Batteries extra. Al items and com-
ponents available separately.

Knobs 3/6 extra.

30 ohms, 7x4in.

FOR £9.19.6

standard

Yo B

using

elliptical

Suitable cabinets callers only.

|
4 |
The LATEST COLLARO STUDIO
TAPE TRANSCRIPTOR. 3 motors,
8 speed 1%, 3%, 74 i.p-s., takes 7in.
spools. Push-button  controls.
Digitelxl coumﬁr. . Lalsky's Price
complete wit! pool, I
Carr. & Ins. 12/6. - 0/19‘6

TAPE PRE-AMPLIFIER.

For use with any Tape Deck in-
cluding Collaro, Motek, etc. Full
recording facilities for l& 33 and
7& ips., muln—posmon switch
gives automatic equalisation by
negative feed-back to each speed.
4 valves including magic eye level
indicator. Overall dim.: 12 x 4 X
6in. Front panel: 124 X 3}in.
Attractive gold hammered finish.
LASKY’S PRICE 9 GNS.
Post 3/6.

COLLARO TAPE TRANSCRIPTOR
Mk. IV, fitted digital counter.
List £26. Lasky’s Price £16/19/6.
Carr. & Ins. 12/6. Tape extra.

MOTEK K10 3-speed Deck. Lasky's
Price £9/19/6. Carr. & Ims. 7/6.

RECORDING TAPE
Famous make. P.V.C. base on
latest type plastic spools. Brand
new, perfect, boxed, guaranteed.
1,200ft. on 7in. spool ......... 20/'

1,800ft. on 7in. spool . 32/6
1,2001t. on 53in. spool. 21/-
850ft. on 5in. spool 16/6
600ft. on 5in. spoal .. 12/6
225ft. on 3in. spool .......... . _§/8

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 larmp, push
button on/off switch, elegant gold/
cream knobs. Kit comprises two
Amplifier Units and one Power
Unit, all bin. x 2in. in size. Fully
assembled ready to be wired
together. Kit is priced without
Loudspeaker so that you can choose
the type and size you prefer.
LASKY’S PRICGE

Kit complete with new Mutlard
valves, full data, circuit diagram.
assembly instructions and suggested

! 5
aveut 56/’ Post  5/-.

SPECIAL OFFER OF SPEAKERS
WITH THIS KIT

Two 5in. 20/-. Two 6 X 4in., 25/-.
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RADIO
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
I.F. amplifiers (1.5 to 8 Mc/s}
Double spot—yellow and red
Type TS1. Suitable for all audio
applications ........oveeciiiciane 3/6
Post 6d. One dozen 35/- post free.
Special prices for larger quantities.

0C44  0C45 0c70 ocTl
12/8 10/~ 8/6 8/8
0C73  0C76 0C8l 0C18
8/6 8/6 8/6 54/

0C78 8/6 (Matched Palr, 17/-)

EDISWAN MAZDA TRANSISTORS. The
very latest typs

XB/102 7/8; XBIIOS 716; XC/101 10/6;
XA/101 12/6; XA/102 12/6.

SPECIAL OFFER. S8et of 7 Edisw
Transistora: XA/101, XA/102, 2 XBIIOZ
XB/103, 2 matched XC/101. Price 79/8.

CRYSTAL DIODES,
GEX00, each 1/-.
All other types in &

“GOLTOP' POWER
TRANSISTORS

! types in stock. Example:
V15/10P Ideal for output stage of car
radio, will give approx. 3 watts operating

from 12 v. Each 1§/-, post free.
Suitable Output Transiormer for above,
correct ratio, matched to 3 ohms, 9/6.

Post 1/-.
Driver Tranaformer, 9[6. Post 1/-.

SPECIAL OFFER
WHARFEDALE
SUPER 12. Fs/AL

Brand new in maker’s cartons.

15 ohms, 17,000 lines, 15 to 30

peak watts. List £17/10/-.

Lasky’s Price £12.19.6
Carr. 7/6

General Purpose

Per doz. 9f-.
tock.

LASKY'S MIDGET T.R.F.
CAN BE BUILT 99/6

FOR ONLY
Post & Pkg. 5/-

Fpr A.C. mains 200/250 v. Medium
and long wave. Uses 2 latest double-
purpose valves EBF89 and ECLS0,
contact cooled rectifier. 5in. P.M.
Speaker. Handsome plastic cabinet
in cream, pastel green, pmk blue.
Overall size: 8tin. wide, 4}in. deep,
5in. high.

FULL DATA, circuit diagram, etc.,
1/6. (Free with parcel).

All components available separately.

CAR RADIO COIL PACK
(Suﬁerhet, I.F. 465 Kc/s)

As used in Lasky’s Car Radio (see
on right}), A permeability tuned
Coil Pack covering medium and long
wavebands, with tuned R.F. stage.
Size 74 x 5 x 1iin.

LASKY'S PRICE with circuit
diagram and full data, 49/6.
Post 2/8.

SEND FOR LASKY'S

COMPONENTS
CATALOGUE

OVER 100 PAGES
S81ZE 8%in. x biin.
COPIOUSLY ILLUSTRATED

Price 2/. Post 6d.

Our latest 12-page ‘‘ BARGAIN
BULLETIN ” free with each copy.

TELEVISION

WIRELESS WORLD

HI-Fi

ELECTRONICS

LONDON'S FINEST STOCKS OF
HIGH FIDELITY EQUIPMENT

RECORDER

Q ARMSTRONG GRUNDIG ROGERS
BRENELL HARTING SIMON
CHAPMAN H.M.V. SOUND
COLLARO JASON STELLA
CONNOISSEUR KORTING STUZZ]
COSSOR LEAK SPECTONE
DULCI LENCO TANDBERG
E.A.R. LINEAR TANNOY
ELIZABETHAN LORENZ TELEFUNKEN
FERROGRAPH LOWTHER TRUVOX
FI-CORD LUSTRAPHONE VORTEXION
GARRARD PAMPHONIC WALTER
G.E.C. PHILIPS W.B.
GOLDRING QUAD WEARITE
GOODMANS RESLO WHARFEDALE

H.P. terms available.

SEND FOR LASKY'S FABULOUS HI-FI CATALOGUE

100 large pages, 11} x 8%in., copiously illustrated. A COMPARATOR-
CATALOGUE to enable you to choose from all the latest equipment,

Price 3/6, post 6d.

(Refunded on making your first hi-fi purchase.)

b oV TOCTTTTTS

ELECTRIC
SOLDERING IRONS
PIFCO, illuminated .. . 22/6
ANTEX, miniature precI51 on instru-

ment, from ...... 25/-
PORTABLE SP.1, 30-watt... 18/9
HENLEY 8OLON instrument 24/-

LASKY’S F.M. TUNER

PRINTED CIRCUIT VERSION OF
G.E.C. 912 “F.M. PLUS" TUNER
FOR HOME CONSTRUCTION

CAN BE BUILT FOR
(including valves) 7 GNS.
Post free.  Details on requsst.

MINIATURE EARPHONES
tor Pocket Transistor Radios
Complete with transparent ear-

“LINEAR " AMPLIFIERS

“ DIATONIC ” 10-14 watts 12 Gns.
“CONCHORD"” 30 watt 15 Gns.
L45 4-5 watt Amplifier £5/19/6
LT45 Tape Deck Amplifier 12 Gns.
L50 50 watt Amplifier 19 Gns.
L10 10-12 watt with pre-amplifier
15 Gns.

L3/3 Stereo Amplifier ...... 7 Gns
LP1 Tape Pre-amplifier 9 Gns.

All other types in stock.

TRANSCRIPTION MOTORS
GARRARD 4HF, stereo or mon-
aural, complete with plug-in head-
£18/9/-, Can. & Ins. 12/6.
GARRARD 3801 ......... 222 7 3
GARRARD 301 (Strobe) £23 18 4
GARRARD type A ... £21 7 8
PHILIPS ............... £10 10 ©
Also Lenco, Connoisselir, etc.

insert, 3ft. cord, sub-miniature jack
and socket. Fully guaranteed.
Mdi. C.R.5. Crystal

Earpiece, high imp. 9/ =
Mdl. M.R.4. Magnetic
Earpiece, low imp. 8/'

Post iree.

SUB-MIN. COMPONENTS

As used in the smallest Japanese pocket
transistor radios. Coils, Loudspeakers,
LF. transformers, Ganged Coundensers,
etc., now available from stock at lowest
prices. Also in stock, all T.8.L. transistor-
ised Miniature Units.

IMPORTANT PRICE REDUCTION

Made possible by the big demand for this very successful model,

Small size. Will fit any car.
12 volt operation.

New Hybrid circuit.

I v Transister output.

222 o

New Type Brimar valves.

No vibrator 12 volt H.T. & L.T.
T.C.C. Printed Circuit and Con-
densers.

St

ALL TYPES OF CHASSIS

ARMSTRONG, DULCI, EMPRESS,
etc. A M, (1,m., s)from.. 7 Gns.
AM./JFM, from. . 14 Gns.
AM./FM. STERE m 22 Gns.
P.M. SPEAKERS

3kin. 4in. 6in. 64in. 8in. 10in.
17/6 19/6 10/6 16/- 16/6 25/-
12in. 27/6. ELLIPTICAL:—

7x4 9x6 10x2% 10x6 10x7
12/6 22/6 25/- 25/- 25/-

Post extra.

LASKY’S
CAR RADIO

CAN NOW BE BUILT
ABSOLUTELY COMPLETE

ror £9.19.6

Post free.
v Tuned R.F. stage.
v Medium and long waves.
% Permeability tuning.
r 7in. x 4in. elliptical speaker.
nstruction booklet giving full de-
tails, illustrations, dimensions, cir-
t diagram and shopping list
{returned if you order).

ﬁ

"l Sensmvity: 1,000 ohms per volt-

12-CHANNEL
*TURRET TUNERS*

Large selection, many by famous
makers such as Cyldon, Brayhead,
Plessey, Cossor, etc., all I.Fs.
New and unused, Let us quote you
for the model required. Examples:
33-38 mc/s., 29/6, 6-9 mc/s., 59/6
9-14 mcfs., 59/6, 14-25 mc/s., 59/6.

C.R. TUBE BARGAINS

NEW AND UNUSED
FERRANTI. 12in. types Tl2/44 or Yin,
49/6

type T9/3 4 v. heater..
Carr. & Insur. l"/G

FERRANTI 17in. type TR17/10, 63 v.
.3 amp. heater £6.19.6

Carr. and Insur, 12/6.

18in. METAL CONE, famous make. type
T901/4,6.3v..0.3amp. heater .. £6.9.6

Carr, & Insur. 21/-

17in. 90 degrees C.R. TUBES

Seconds but in perfect working order
and guaranteed ................o0 79/6

Carr. and insur. 12/6.

RE-GUNNED C.R. TUBES

GUARANTEED FOR 12 MONTHS
Carr,
& Ins.

12/6
12/6
12/6
12/6
21/

Type From
12in. round
14in, rect.

15in. & 16 round £5 19
17in. rect. £5 19
2Mn. rect.

caaROCc O

KAPURA
Mdl. U1
MULTI-TEST
METER

Complete with
test leads.

59/6
Post 2/8

Brand new
fully
guaranteed

.C. and D.C. Ranges: (A.C. and
D C.) 0-10-50-250-500-1,000 v. D.C.
current 0-100-500 m/a. 0-1 mja.
i at 0-10 v. range). Resistance:

2,000 ohms (centre 24 ohms).
100- 200,000 ohms (centre 2.4 k.
8ize: 5in. x 3in. X 24in.

OTHER MULTI-METERS
Model EP-10K, 10,000 ohms per
volt, AC/DC, £5/19/6. Post 2/6.
Model 200H. 20,000 ohms per volt,
AC/DC, £8/19/6. Post 2/6.
TAYLOR 127A, 20,000 ohms per
volt, AC/DC, £10. Post free.

20,000 VALVES IN STOCK

CONDENSERS, RESISTANCES. High
atability Resistances, Electrolytics.
All values and sizes stocked.

207 EDGWARE ROAD, LONDON, W.2
PADdington 3271 /2
Both addresses open all day Saturday,

PLEASE ADDRESS ALL MAIL ORDERS TO DEPT. W, AT ABOVE EDGWARE ROAD ADDRESS.

Few yards from Praed Street,

42 TOTTENHAM COURT ROAD, W.1

Nearest station Goodge Strest.
Close | p.m. Thursday.

MUSeum 2605
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18 TOTTENHAM COURT RD., LONDON, W.1

MUSeum 5929/0095

ALSO AT: 162 HOLLOWAY ROAD, LONDON, N.7.

NORth 6295/6/7

9, CAMBERWELL CHURCH ST., S.E.5.

RODney 2875

Open: Tottenham Court Rd.,
9 am. to 6 p.m. Mon. to Frl,
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
order or C.O.D. (charges extra).

Our advantageous H.P. and Credit
Sale Terms are available on any single
item over £5. Your enquiries invited.
Please print your name and address!}

All psst orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7.

NEW BRANCH!!

NOW OPEN

9, CAMBERWELL CHURCH ST,
S.ES.

Telephone : RODney 2875
Situated 25 yards only from
Camberwell Green
OPEN ALL DAY SATURDAY

We regret that owing to City roadwidening scheme
our'branch at Cheapside is now closed for building
reconstruction.

“PAGEBOY ” 2-TRANSISTOR

POCKET PORTABLE

Completely portable—NO EXTERNAL AERIAL
OR EARTH REQUIRED. This is an amazing

aerial and smal}

little receiver with built-in
enough to be held in the
palm of the hand. Medium
wave reception at wonderful
volume. No fiddley tuning!
—condenser tuned!  Sup-
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
extra 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.

OUTSTANDING
METER IMPORT!

20,000 OHMS PER VOLT!!
MODEL 200H. Volt-ohm-Milliammeter
’ RANGES:

A.C. VOLTAGE:
10, 50, 100, 500, and
1,000 volts (10,000
ohms per volt).
DG

d VOLTAGE:
5-25, 50, 250, 500,
and 2.5k. (20,000

ohms per volt).

D.C. CURRENT: 0-
50 micro-amps., 0-
2.5 mjfa., 0-250 m/a.
RESISTANCE: 0-6k
0-6 meg. (300 ohm.
and 30 k. at centre

scale).
CAPACITANCE: 10
Actual size 4k x 3¢ x lin. a5 oy 20! mids
DECIBELS: —20 to +22 db,

A fully guaranteed pocket size meter, knife edge
pointer, top ﬁua“ty' supplied complete with test

prods and fuli opera- £6 19 6
2 « W ONLY.

ting instructions at
Plus 2/6 P. & P.

Optional extra, attractive carrying case 13/6
only. (Bona-fide trade enquiries invited.)
Leaflet available.

THE “CITIZEN”

Introd our new 8

—with the following outstanding features:
C 1 1t ingd—No external
requized.
% Gennine 2}in. Higb Fluz P.M. Speaker.
% Push-Pull output—250 milliwatts.
% Genuine Ediswan transistors.
Y Socket vided for personal li i
% Bocket provided for connection to Car Aerial.

aerial or

% Volume Control with on/oft switch—Condenser tuning.
% Easy assembly on colour coded pretagged circuit board.
¥ At i 1 5t x 3x 1%in.,

ed polysty cabinet
chrome handle, attractive dial,

Buitable erystal deaf-aid type miniature ear-plece fitted with

minjature jack plug at ONLY 7/6 extra, If required.
All parts availabl y—i d list
instructlons sent for 1/6 post free.

Hear this amazing little receiver at any of

our branches

™ itive 5-Stage (4 transistor pln®
diode) pocket transistor receiver—ior full Medinm Wave reception

and full assembly

earth

All required
components including full instructions,
solder, etc. and baitery at special inclusive

reest . ONLY 95/-

lus 2/8 p. & p.
Yes NINETY FIVE SHILLINGS
ONLY ! Nothing more to spend.

THE “WAVEMASTER’’ 7-TRANSISTOR

LUXURY PORTABLE

400 MILLIWATTS OUTPUT

To build yourself, Medium and Long waves—Push-Pull Super-
g. Size 10in. x 6%in. x

het A.V.C. Perfect Car Radio reception.
44in. at base tapering to 4in. at top.
Very attractive two-tone grey Vynide covered

black and gold printed escutcheon plate, cream and goid
Y% Weight—complete
Y% Mazda high-grade
v High-Flux 7in. x 4in. Elliptical
Y Slow motion tuning. v Co-axial socket at rear

knobs, handle and cabinet fittings.
with long-life 74 volt battery—4ilb.
transistors throughout.
Speaker. }
for direct connection to Car Radio Aerial.

reception by use of seven-section plated telescopic aerial
disappearing into Cabinet when closed, 34in. above Cabinet (43)

when fully extended.

cabinet with

i

Y% Improved

Construction simplified by Bakelite chassis board with the following components already mounted:

I.F. Transformers (3). Oscillator Coil,

Trimmer, Bank, Output Transformer, Interstage Trans-

former, Aerial Brackets and Earth Bar. 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.

Full assembly instructions and individually priced parts list, all of which are available

SUPER I.-VALVE SHORT-WAVE RADIO
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.

PRINTED CIRCUIT CAR RADIO

(for Home
Construc-
tion). We are
proud to be
able to offer
this New type
Car Radio em-
ploying up-to-the-minute a9
circuitry, special 12 volt

valves and transistorised output stage, The
highest degree of sensitivity is assured by the in-
corporation of Permeability Tuning and a tuned
R.F. Stage. Covers Medium and Long Wave-
bands. NO VIBRATOR PACK IS REQUIRED.
This is a really compact receiver that will fit
any car. Comprehensive assembly instructions
are provided with all necessary components,
including valves and transistor at a Special
New Low Inclusive Price of Only £11/§9/6 plus
3/6 p. & p. Instruction booklet with temised
price list, full description dimensions, etc.
available separately at 3/6 past free.

WIRELESS  POCKET
PERHET (46)
All required Components for the complete
Osmor version as described in November issue
of ** Practical Wireless,"" now available at NEW
LOW special inclusive price of £8/19/6 complete,
including Printed Circuit and Osmor booklet.
Overall size 54in. x 3in. x |2in., 6 transistors,
24 P.M. Speaker. Appearance as ““Citizen'*. All
items available separately, send stamp for list.

‘“ PRACTICAL
suU

THE R.C. 3/4 WATT AMPLIFIER

N

Compare the advan-
tages. Treble bass
AND middle con-
trols. For crystal or
magnetic pick-up.
A.C. Mains 200/250 v.
Valve line-upi
6V6GT, 6SG7 metal,
6X5GT. Negative
feed-back. Built on
stove enamelled steel
chassis, measuring only
8in. x 4in. x |}in. Four en-
graved cream knobs are included in the price
of the complete kit with all necessar
practical and theoretical diagrams at £4/5/-
only, plus 2/6 p. & p. or Instruction Book fully
illustrated for /- post free. This amplifier
can be supplied assembled, tested and ready for
use at £5/5/-, plus p. & p.

@ JUST ARRIVED! NEW!
CRYSTAL MICROPHONE. 8ensitive
Minlature Lapel-type. Complete with
clip and screened lead. Brand new, 17/6,
plus 6d. P. & P.

SMALL SOLDERING IRON. Complete
with vinyl carrying cage, mains lead and
2 pin plug, A.C. 220/240 v. Handie un-
screws and becomes protective cover for
the bit. Oniy 18/9, plus 1/- P. & P,
Spares available. Bit 1/3, Element 4/8,

(14)
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VISIT OUR FULLY EQUIPPED
HI-FI SHOWROOM

AT TOTTENHAM COURT ROAD FOR
DEMONSTRATIONS OF THE LATEST

I-FIDELITY EQUIPMENT

o BY ALL LEADING MANUFACTURERS

PLASTIC TAPE SPOOLS. Best quality, 3in. 1/6, Sin, 2/-, 52in. 2/3,
7in. 2/6. PLASTIC SPOOL CONTAINERS for spool sizes 5|n I/6 53in.
2/-, 7in. 2/3. Any single item plus 6d. P. & P. Orders over £1, post free
———— LANGUAGE COURSES ON TAPE!
in French, Italian, German or
5in. long play tape, 55 minutes at

We stock equipment of Quality by all leadlng makers: i.e., Leak, Quad,

Armstrong, Dulci, Ferrograph, Reflectograph, Vortexion, Tannoy, Linear,

Wharfedale Grundig, Goodmans, W.B., Rogers, Garrard Lenco,
B.T.H., Pamphomc Simon, Brenell, Collaro, Telefunken Fi-Cord, etc., ete. 0

A full range of high quahty cabmets to suit all purposes is on ,how i.e.,

‘“ RECORD HOUSING,” '"W.B.” *‘“ A.D.,” etc. Enquire about our G

interesting part-exchange scheme for personal callers. H.P. Available.

SUPER MAGNETIC RECORDING TAPE SPECIAL!!!
Famous American Ferrodynamics ‘‘BRAND FIVE"
An enthusiast’s ‘ must." Brand new (NOT
SUB-STANDARD) High grade Acetate Base,
5in. 600fc. 16/-, 5in. 9001t. 18/6, 53in. 1,200fc. 23/6
7in. 1,200t. 25/, 7in. 1,800ft. 35/~. Extra quality

Complete Elementary Course
Spanish. Phrase book supplied.

3; i.ps. Price ONLY 29/6 per course, Post Free! Mylar Dupont. 3in. 300fc. 13/-. Sin. 1,200fc. 37/6.
7in. 1,800tt. 44/-. 7in. 2,400fc. 60/-. Each on
NEW! “POPU LAR FOUR?” plastic spool. All Post free. Trade enquiries invited.

B

RADIO JACK (25)
Covers local medium wave stations
variably tuned. Compact self con-
tained unit requiring only connec-
tion to aerial (no power supplies
reqd.) for Ist class reception when
used in conjunction with your tape

IMPROVED APPEARANCE AND
PERFORMANCE !
A new three valve plus miniature
contact-cooled rectifier, mains T.R.F.
Receiver is now available. New De
Luxe Cabinet, polished walnut finish,
cream trim, attractive horizontal dial t I !
(as illustrated). Quality Sin. P.M recorder or high gain amplifier.
speaker. Specially wound high gain All necessary parts available at a
super-sensitive Denco coils, Medium special inclusive price of only 19/6.
and Long Wavebands. Excellent “n p. & p. /6.
Continental reception! Overall dimensions: 12in. x 6in. x S5in. A.C.
200/250 v. Simple construction with gusranteed 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 £5/5/0, plus 3/6 p p. Instruction book available separately
146, post free. ALL PARTS AVAILABLE SEPARATELY.

RECORD PLAYERS FRUSTRATED EXPORT. Not
Full range at usual competitive |repeatable! L., M. and S.W.
prices. lnterestmgH P.facilities § SUPERHET RECEIVER. Manu-
E.M.I. MODEL 985 4-SPEED {factured by McCarthy for export.
SINGLE RECORD UNIT. Very | At present for operation on 6 volts,
latest type. Heavy 82in. dia. turn- but conversion details supplied free
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.

,;. The

\’:’

This high Iy g

efficient unit A

is simple to assemble, extremely
sensitive and may be installed ina
matter of minutes. Completely
SAFE employing a double wound
mains transformer. Attractively
finished in Red and Grey (wash-
able) ‘* Lionide' with cream
pl«SlIC escutcheon. Size only 74in.
x 3¥n. x 6%in. 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 ac
3d. a yard. Instruction book and
price list separately /- post free.
A.C. 200-250 v.

THE P.W.
“ ROADFARER ”

As described in current
*“Practical Wireless"

Now available the “OSMOR"’
version at special

price of £16.19.6

Plus 2/6 p. & p.

inclusive

A completely self-contained tran-
sistor portable with many novel

features. For battery or mains
ONLY 89/6, plus 3/6 P. & P. Pick- : H
up available separately, complete operation, Medium, Long and
V.H.F. bands. Full details and

with mount and rest 25/-, plus 1/6
(2 RO [

JUST ARRIVED! 4-SPEED
BATTERY OPERATED VER-
SION 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

individually priced parts list on
request,

I-r TAPE RECORDER CONSTRUCTORS

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
electrostatically shielded to minimise hum pick-up. When positioned
on telephone this model is more than adequate for a fully modulated
tape recording. Brand new complete with 5ft. shielded cable.

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,

battery player. Compact size, |22 3in. x 104i 105 ONLY 4/-. P. & P. I/6.

P 2 . zin. x 10zin. These

590 Amllllwat:s output, printed cabinet; are slightly soiled owing to SOLII.ARO TAPE PRE AMPLIFIER AND BIAS OSCILLATOR.

circuit construction, tone and storage, but each is guaranteed un- Iomré ete with power pack for use with Collaro Mk. I'V deck. 4 valve

volume controls. Supplied com- used, in serviceable condition, tested plus EM8| magic eye. 110-240 v. A.C. Input sensitivity: microphone

plete with 8in. x 2in. 20 ohms rior to despatch. Price £5/19/6 only socket 5 m/v., auxiliary socket 500 m/v. Speed equalisation switch gives
Price I? i compensation at all 3 speeds. Full wiring instructions included. List

macching quality speaker.
only 89/6 plus 2/6 P. & P.
LATEST GARRARD MODEL
210. Four-speed manual or auto-

plus P. éoﬂ;’ﬂs‘ibﬁ'”zgﬂ:o&;t’:‘% price £21. Limited quantity oniy at £15/19/6. P. & P. 5/-.

required. OUTSTANDING BUY! LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. Lzatest
qa . v type mcorporatmg Record, Interlock, Lever. Button. 3 motors, 3

speeds, 1§, 3%, 7% i.ps., takes 7in. spools. Push-button controls,

matic. 10in. and [2in. 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 COLLARO 4 SPEED
AUTOCHANGER MODEL Cé0
Complete at £7.18.6, plus3/6 P. & P.

LATEST B.S.R. UAI4. 4-speed.
Attractive appearance. Wired for
stereo. Fully guaranteed. £7/19/6,
Pius 3/6 P. & P.

B.S.R. WUAI4. Stereo/Monaural.
Fully guaranteed. £8/19/6, plus 3/6
P. & P.

B.S.R. UA8. Brand new and
guaranteed. Few only. Monaural,
£6/19/6. Stereo/MonauraI £7/19/6.
Both plus 3/6 P. & P.

TRANSISTOR SIGNAL
INJECTION PROBE!
Quickly checks Radio, T/V Sound
and all forms of Audio Circuits.
Functions as a wide-band modulated
Signal Generator emitting a signal
rich in A.F., LF., and R.F. Com-
ponents. Range 2 kcfs to 25 mc/s.
Takes the trouble out of trouble-
shooting. Actual size 63in. longx
4in. diameter. Slips into pocket.
Attractive finish, complete with
full  instructions and  long-life
Mercury battery. British made.

99/6 only, plus i/- P. & P. Ililus-
trated leaflet available.

12in. BAKERS SELHURST
LOUDSPEAKER. |5 ohms, [5
watt 30-14,000 cps. Brand new,
£4/10/-. P. & P. 3/6.

£12/19/6 plus 5/- P. & P. Usual H.P. facilities.

LATEST B.S.R. ‘“ MONARDECK.” Single speed Tape Deck.
Takes 5%in. spools—33 i.p.s. At only £8/5/- plus 5/- P. & P.

TAPE RECORDER AMPLIFIER Suitable for use with either of the
above Tape Decks, and most other types. For A.C. mains, 4 watts
output. 40-12,000 CPS at 74 i.p.s. &+ 3 db. Facilities for superimpose.
Valves: 6BW6, ECL82, 12AX/, EMB4, and contact cooled metal rectifier.
Radiogram input, microphone input, monitor facilities (can be used as
straight through amplifier), volume control and separate treble and
bass controls. Chassis measurement |13 x 3 x 4fin. Supplied com-
plete with attractive grey/blue escutcheon plate finished in black and
gold. Circuit diagram and connecting instructions included. Price
£11/5/- only, plus 3/6 P. & P. If purchased with either of the above
decks, both items post free!

ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE.
Suitable for above amplifier and Collaro, Studio deck. Limited quantity
only at 79/6 plus 3/6 P. & P.

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 5 gns. Our price 39/6 plus
1/6 P. & P. MIC 40. General-purpose crystal microphone with desk

N L LT T P Y Ty YT T TP T stand. Our price 25/- only plus 1/6 P. & P. M.C. 24. Imported,
]
L crystal, attractive streamlined polished metal case, incorporates

1 == :Uw%”\:v""x::g: g | muting switch. List price 64/~ OUR PRICE 42J- only. /- P. & P.
| B — s==——— ) - ]
1 PLUGS & SOCKETS
! 36
lk— | ——]  |le—5%— P. & P. 6d. 1 (OMFPGNENT

SUB-MINIATURE SLIDER SWITCH [ SPECIAL T)
l Two-pole two-way ONLY 2/6 EACH. P. & P, éd. [] 18 Tottenham Court Road, London, W.I.

0 % Wholesale and manufacturer quantity enquirles invited on *
both of the above new items.
l---------l-------------------

162 Holloway Road, London, N.7.
9 Camberwell Church St., S.E.5.
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@ CONTESSA @

6-TRANSISTOR MEDIUM AND
LONG WAVE SUPERHET
TERRIFIC SENSITIVITY

UNBEATABLE IN PERFORMANCE
AND APPEARANCE

SPECIFICATION

@ 425mW Push-Pull Output

@ 6 ‘' Top-Grade'" Ediswan Transis-
tors

@ New Type Printed Circuit with all
Components marked

@ Full Medium and Long Wave Tuning

® High “ Q" Internal Ferrite Aerial

@® Car Radio Adaptation and AVC

@ Slow Motion Fingertip Tuning with
Station Names

@ ‘' Hi-Fi '" Quality Speaker

@ Attractive Rexine Covered Cablnet

TOTAL COST OF ALL PARTS
1.10.0 r.r. 35
@ NO EXTRAS TO BUY @

r

COMEBINED PORTABLE AND
CAR RADIO

Call for demonstration. No technical
knowledge necessary. All parts sold
separately. Only the best in com-
ponents used throughout. New des-
criptive Leaflet and Prices on request.

1 yr
% 'PW’ ROADFARER % |  MULLARD and
(as described in April edition of Practical Wireless) ISw
A.M. and F.M.
7ierameiscor | Matched Sets of
mains{battery .
porcable in at- Transistors
tractive mould-
ed case, Slow @ 6 Mullard Transistors and
motion tuning ; Diode
telescopic aerial; 1—OC44 ONLY
7 x 4in. speaker; 2—0OC45
Ferrite  aerial, 1—OC71 50/'
. . (55 2—0CT72 PER SET
@ Full tuning medium wave and F.M. VHF for and
clear reception of all programmes anywhere in |1—OAS8I
the ‘s:ggntr{;v —_— . . or with 2—OAS8l, 52/6.
B.attery s'::pplyp;;il-tmi‘n. Rtz tains oT [ ] :wEodiEviv::eIransistors and
All Parts a5 Specified| @\RINTED CIRCUIT-— I—XAI02 ONLY
£16.19.6 r.p. 3. i 2—XAIO0] 57/6
All components sold]| @ FULLY ILLUS- IS2a10 P
separately. List on| TRATED BUILDING 2=l 2
request. INSTRUCTIONS. 28
@ & Mullard Transistors and
TRANSISTOR FM TUNER Diode—1 watt output
RE Rl i 1=0cs ONLY
.F.C., A.G.C. n- -
corporating 5 Tran- 1—OC8I1D 62/6
sistors and Printed 2—0C8I
Gircuic _Pre-assem- ' e PER SET
ed units. —
@ 85 to IOB_McIs. or with 2—OA8I, 65/-.
@ Slow motion tun- | @ 4 Mullard Transistors for
:;gl illuminated 1 watt amplifier
tal,
@ Hammer finished ::88;:0 ONLY
Ou:;tsxi. may be fed 2—0csl 49/6
to valve or transls- W'_‘h Cooling PER SET
tor equipment. Per- Clips
formance better than l TRANSFORMERS

many valve types.

P.Pull, | watt 3 ohm. 25/- pair.

ALL TRANSISTOR UNITS
% TO BUILD YOURSELF  [DETAILS ON REQUEST|

@ 4-transistor, OC169/OC71/OCT2/VI5/
20IP, 27 Mc/s, model control relay-
less receiver. Very sensitive, small
size and weight. 300 mA current
rise. Output to servo or actuator.
4 to 5 volt operated. All parts.

85/-. P.P. /6.

@ MINI-4, medium and long 6-stage
pocket superhet. 4 Mullard tran-
sistors. All parts £6/19/6. Details
on request.

® Super-3 Three-Transistor and Diode

Earphone Radio. All components.
No extras to buy. 37/6. P.-& P. 1/6.

@ 3-transistor  hearing aid  trans-
former coupled. Size 3 x 2 x #in.
High gain. Includes min. mic. and
earphone.  Volume control.  All
parts. 79/6. P. & P. /6.

@ 7-transistor medium, long and short
wave superhet. Pre-built units.
Full plans and details. 2/6 plus post.

@ Light operated switch. 2-transistor

plus selenium cell with relay, Ideal
for car parking lights, headlamp
dimmer, burglar alarms, ete. All

parts. 29/6. P. & P. |/-.

PRACTICAL TRANSISTOR
CIRCUITS

Contains easy-to-follow plans
all-transistor  units, _including light-
operated switches, amplifiers, trans-
mitters, receivers, test oscillators, signal
tracers, hearing aids, radio control,
ete. All parts available 3 6

separately. POST FREE /

of 40

= JuNEg, 1961
% RANGER-3 «x

NO EXTERNAL AERIAL OR EARTH
3-TRANSISTOR and 2 DIODES

PERSONAL POCKET RADIO with §
stages giving clear reception on medium
wave, amature top band and shipping.
Only first grade components used
throughout. As deseribed in March R.C.
@ Easy to follow instructions
with pictorial layout.

@ Reception of Radio Lux-

b guar d

Size 43 x 3 x l}in.

ALL COMPONENTS

796 ¢er 16

NO EXTRAS TO BUY
Everything Supplied.

g

{most areas).
Free Instructions and .Price
List on request. Easy to build.
@AFTER SALES SERVICE. GUARANTEED SUCCESS @

* ‘PW’ 6-TRANSISTOR *x

MEDIUM AND LONG WAVYE -
POCKET SUPERHET
(as described November P.W.}
@ A sensitive superhet with
150mW push-pull output on
24in. speaker. Uses 6 first-
grade Mullard transistors and
printed circuit. Moulded
cabinet. Red, Blue or Cream.
@ All parts sold separately. Send A
for list.  IHustrated Building . ]
Plans 1/6 plus post. Size 5§ x 3 x Iin.
ALL PARTS REQUIRED £8.19.6
+4 NO EXTRAS TO BUY—EVERYTHING SUPPLIED %

750mW 4-TRANSISTOR
PUSH-PULL AMPLIFIER

{over | watt peak output)

7]
¥ il:'iiﬁ Uses OC71/OCBID, 2—OC8I.
%7 @ £3dB70 /s to 12 kefs.

i

‘ @ Overall size 3 x 23 x %in.
@ Built on printed circuit.
LETE
BU-;lg'srTéB‘D 79/6 p-p. 1/6 OR GOMLT 69/6~p.p- 1/6.

Ideal 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-TRANSISTOR RADIO
Fidelity |
“CORONET”’

6-TRANSISTOR MEDIUM AND
LONG WAVE POCKET RADIO

9

@ Size 2} x 43 x l}in.
@ Quality Push-Pull Speaker
@ Guaranteed for 12 months,

Output.

@ Phone and Tape Socket. I Reg.
ALt sriTisH pEsioN Anp | 93 gns 75

CONSTRUCTION

(INCL. BATTERY)
ALL TRANSISTOR

TIME SAVER

OFFICE OR HOME TELEPHONE
PICK-UP AMPLIFIER

+* No more ‘* Holding Up ** wasting
time waiting for your call to come
through. When it does the ampli-
fier can be switched off if required.
No connections, just Sellotape the
pick-up coil to back of phone as above.
@ 5-inch speaker; 3 months’ battery

life. Now with 400mW output

BUILT, TESTED,
READY TO USE

£5.10.0 rr.2

oc16 20 watts 25/- , OC44 15/- | XB103 10/-
0Cc28 30 watts 30/- | OCa5 12/6 | XC101 12/6 WMANY
0C29 30 watts  85/- | OCT1 10/- | XA104 12/6

VISHOP 10 watts 1b/- | OC72 12/6 | XAl03 10~ QTHER
0Cs3 30 watts 30Q/- [ OC169 18/- | XC131 34/-

Matched OC25°s 60/- | 00170 25/- | 0171 50/- TYPES
V30/15IP 2 watts 30/- | XA102 15/~ | OCP71 50/-

XCl41 2 watts  25/- | XAlol 12/8 | XC121 12/68 IN
V15/20IP 2 watts 19/6 ! OC76 15/- | 0C75  15/-

WE STOCK THE LARGEST RANGE ofF STOCK

TRANSISTORS IN THE COUNTRY

HENRY'S RADIO LTD.

DEPT. Aé, 5 HARROW ROAD, PADDINGTON, LONDON, W.2.
Opposite Edgware Road Tube Station. PADdington 1008/9. OPEN MONDAY to SAT. 9-6. THURS. | o’clock.

LET US HAVE YOUR ENQUIR-
IES FOR COMPONENTS,
MINIATURE AND STANDARD,
VALVES, TUBES, CRYSTALS,
S8PEAKERS, ETC., ETC.
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VALVES & TUBES 931A (27M1) ommz CRYSTALS[7™7g

(CV 2696)

TRANSMITTING
FABIS AND AR PHOTO MULTIPLIER TRANSMITTING
RA
. VALVES, TUBES Brand new, original cartons. CONTROL
AND INDUSTRIAL . 60/- i '2// OSCILLATORS, FROM
TYPES. Also: Special purpose 931A-CV337 E_-TC Li 5/‘
NEW FREE LIST ON - B 'R':ﬁnes:'“ on o
ea
pERUEST - ALL TYPES FOR
e — = ALL PURPOSES
r r -
ie: invit:d efg?'u:;l Q 72 MC/S IF STRIP | Bulk order I
types. % 2-EF92 Valves enquiries invited

Y% 3-EF9t Valves
% 1-EB91 Valve

‘ - BARGAIN BUY
CRYSTAL M

cayeTaL miceopones  [32/6 7] 2 METRE TX/RX

with screened cable and stand BRAND NEW WITH DIAGRAM. IDEAL EX 1520, 1985, 1986, 1987, 2-METRE MULTI-

(st 5 gns.), 39/6, P.P. If6. et CHANNEL AIRBORNE EQUIPMENT
ACOS 40 Desk Microphone with % TRANSMITTER (LESS VALVES)
screened cable and  built-in ' o P- P.2/6
sund (lise S01) 19/6 PP. 1/6. — Type 38, Transmitter Receiver  _ oocriver (ess vaLves)
::g?nse;s 'I-::a:ld Microphone with  complete with 5 valves. In new condition. These P.P. 2/6
2976, P.P. If6 » Very -sensitive,  sots are sold without guarantee, but are service- -
MC 43 Stick' Microphone with o Dy | E YN, 5, VALVES
muting switch and screened cable 42/6. P.P. }/6. v DR 22/6 P Ak 20/' S

Headphones 6/- pair. Junction Box 2/6. Throat 9.72 MC/S I.F. STRIP
% Brand New—Fully Guaranteed ¥ Mike 4/6. Aerial Rod 2/6. ! ¢ DOUBLE/TUNED WITH 6 VALVES

P. P. 2/6.

RF E.H.T. POWER UNIT TYPE 846  BC221 FREQUENCY METER % FULL CIRCUIT Bigcians

B 125 Kcfs to 20 Mcfs. Three valve crystal control
Qutput 1 kV D.C. from 250 v. A.C. and 12 v. D.C.  oscillator. Used in new condition. J
supplies. Uses 6C4 and EYS| with 6J6 Indepen- £16 CARRIAGE O N = E CRY SEATICALIERATOR

At 5 . . PAID 10 kefs. 100 kefs, | Mefs. 6-valve and neon
dent' multi-vibrator. Size 5§ x 54 x 4}in. 25/ Complete with calibration chares and handbook. modulator 79/6 P.P. 2/6. With Handbook
Carriage Free. 7 % Battery operated % ‘ (New Condition)

oooness | HENRY'S RADIO LTD. X ouiayenvsras  * STANDARD

* ACKNOWLEDGED THE SPECIALISTS % - % VALVES & TUBES COMPONENTS

INCLUDING NEW EQUIPMENT AVAILABLE FROM 1961 AUDIO FESTlVAL

$243 Goodmans AL.120

Goodmans AL.I00 ...
Ferrograph 4AH $258 d
Ferrograph 808 Stereo 105 gns. $315 Agoogmans ';'&I)axnom
Grundig TK55 Stereo ... 92 gns. $276 | 20ogmans :

i . : Goodmans 400
Grundlg TK20 with Mic. 42 gns. $l126 Kelly Ribbon Mk. T

Ferrograph 4AN .. 81 gns.

86 gns. phone (or other source) and amplifier

or recorder. 3 channels available, and
timing of echoes is controllable,
Details on request. [40 gns. $420
Binson ‘' Baby Echorec,” similar to

PLEASE NOTE—Prices quoted subject | Brenell Pre-Amp. and | Leak Stereo 20 Amp. ... £30 0
to alteration in accordance to those AMP. oo £24 0 O $69 | Leak Point One Pre-
advertised by manufacturers at time Mlcrophones by Lustraphone, Reslo, AMP. cioriiiiiiaasiianaes £20 0 0 $60
of receipt of order. Acps, Simon, etc. Rogers Junior Stereo ... £28 10 0 $82
% RECORDERS TAPES BY ALL LEADING MAKERS RogersMasterStereoUmtEJS 0 0 $i00
Vortexion W.V.A 9313 0 $268 SPEAKER SYSTEMS Quad FM Tuner £28 17 6 $60
Viartimd] W.V.B' “£I|0 3 06 $315 Quad Electrostatic ...... £52 0 0 $149 | Chapman AM/FM .. £29 8 0 $60
Bo ﬁ'?:k VA 64 $192 Wharfedale SFB/3 ...... £39 10 0 $113 | Enquiries for all items by firms men-
s g " B Wharfedale Coaxial 12 £25 0 0 $72 | tioned in this advertisement invited.
Breqell 3 Star Stereo ... 89 gns. $267 Wharfedale Golden 10 €8 14 11 $20
Glarion Tramingr o Bens. 373 | Tannoy 12in. Monitor ... £30 15 0 | BINSON * ECHOREC » UNITS |
G 1602 4 T 3 5od. 59 ome. 127 | Taonoy 15in. Monitor ... £37 10 0 BINSON STANDARD ECHOREC pre-
SiOSSOFM. Ir’ spd. 39 ks 117 | WB. 1016 L. ... £71 12 3  $lé6 I amplifier unit enables echoes to be
e bilmsdlly  acooco £ns. b 0 $84 imposed on signals between micro-
- 0
.0
9
0
0

AL 11 L, P

g:::g:g ;ﬁ%g """"" zg g:: ::g; % MOTQRS AND PICK UPS above, but for smgle-lchoanne| workl:;'log0
Philips 4 Track EL3343° 59 gns.  $117 | Desca Stereo PU- com ) o g 1) proressioNAL AND TRADE DIS:
Philips 4 Track Stereo plete .....ooioiiiiiiin
EL 3536 92 gns $276 tenco GGLf(;JransS Unit €27 12 6 $60 ) COUNTS.

- s RIS S e e <> e — — —— — —
B T iR T it  S31s] P y 5 7 $53 @ FULL OFFICIAL RATES OF EX-
R e P B 3 Tr. 115 ons. $348 Garrard 7 3 $49| CHANGE FOR PAYMENT IN
e R 59 one. $177 | Garrard AHFS . 4 8 $45 ANY CURRENCY.
S T 12 T 3 gns. $189 Conno|sseur Motor Type @ MANY ITEMS FOR II0 YOLTS A.C.
o T ERS GO —— £2716 | $59| @ TRANSISTOR RADIOS
% DECKS Connolsseur, 2 sp. Motor £16 13 1 $36 | @ ACCESSORIES.
Wearite 4A mono  ...... £36 10 0 $105 | Goldring 700 ............ £9 14 9 $21 | @ LARGE AND UP-TO - DATE
Wearite 4B ........ .. £41 10 0 $!19 | % AMPLIFIERS & TUNERS STOCKS.
Brenell Mk. V veeerens. 28 gns. $84 | Quad 22-Control Unit... £25 0 © $73 | @ PROMPT REPLIES TO ENQUIRIES.
Brenell Stereo Deck ... £33 l6 0  $101 [ Quad }l Amplifier ...... £22 10 © $65 | Carriage charged at cost.

MODERN FLECTRICS' " st o

Tel: TEM 7687 & COV 1703 Cables; MODCHAREZX, LONDON
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AND AT 309 EDGWARE ROAD, W.I.

TELEPHONE PADDINGTON 6963

4-SPEED PORTABLE SINGLE RECORD PLAYER l

MAY BE BUILT

Plus 6/6
FOR ONLY 9 GNS- P.uf& {’
Consisting of:

The new EMI 985 4-speed single
Player £4 9 6

2 valve Printed ercmt Gram.
Amplifier  ...... £215 0

8in, x 2lin. Elhptlcal Speaker
£1 1 0

Portable Case—finished rexine
covered red and white polka
dot £1 1 0

All items available separately if
required.

MAY BE
BUILT FOR

% STAR FEATURES—
% Six 1st grade Mauliard
and one Diode,

Y Printed Circuit,

coversge,

Assembly,

6-TRANSISTOR
POCKET SUPERHET

suirror  £8.19.6 3%

PP3 Battery extra at 2/6.

This Receiver uses the most up-to-date printed
circuit method and construction is simplicity
itself with the aid of the point-to-point instruc-
tions supplied, using 6 Transistors and one
Diode and internal Ferrite Rod Aerial, with
provision for Car Radio Aerial. Full medlum
and long waveband coverage and when con-
structed the Receiver is housed in an attractive
leatherette Case size 63%in. X 4iin. x 13in,

THE Petite

PORTABLE
£7 -

MAY BE
BUILT FOR
Batteries extra.
H.T. 10/~ (Type B126) or
equivalent).
LT. 1/6 (Type AD) 35 or
equivalent.
@® High Q frame aerials.
® High sensitivity on both
wavebands,
@ Medium and long wave superhet circuit.
@ Instruction book 1/8. ® Bize only 8 x 8 x 44in.
@ Weight including batteries §ilb. @ 4 valves of the
economy type.

WHY NOT CONVERT YOUR BATTERY PORT-
ABLE TO MAINS OPERATION WITH THE
COSSOR MU2 BATTERV ELIMINATOR
This Eliminator is
with 4ft. of Mains Lead and Torpedo type of Onloﬁ Bwitch.
1% is boused in 2 Meta) Containers approximately the same
size as the AD35 and B126 Batteries. and suitable for Re-
ceivers using DK96 ravge valves for use on 200-250 v. A.C.
mains. Size: L.T. unit 3in. x 2¢in. x 1}in., H.T. Unit 4in. x

2}n. X 2in. Originai Price 3 Gns. 39/6 plus 2/-
OUR PRICE for a limited period only P. &P
AMERICAN C.B.S. RECORDING TAPE

Brand new, fully guaranteed and with Leader Tape:—
1

6007t. on 5in. Spool .......... 8
1,200ft. on biin. 8pool. .. I
1,800it. on 5%in. Bpool D.P. 42/6
1,200ft. on 7in. 8pool.

1.8001t. on 7in. 8pool L.P.. 3213

Plus 1/ pt.r Spool P a P,

THE NEW MODEL
EP—10K
POCKET

MULTI-
METER

10,000 O.P.V. ON
A.C. & D.C.

| Out-performs instru-
ments many times its
size and price.

rrice £5.19. 6 Bigs 246

FULL S8CALE B.ANGES
DC Volts :0 6; 0 30; 0 120; 0-600; 0-1200.
AC Volts: 0-6; 0-30; 0- 120 0- 600 0-1200,
DC Current: 0-120u.A; 0- 12M. 0-300M.
Resistance: 0-20K; 0-3 meg.
Decibels: —20 to +63 in five scaes,
Capacity: BOuF to .01uF and .001uF to 15uF.
Qutput Ranges: 0-6; 0-30; 0-120; 0-600; 0- l"OO

Unbelievable bargain. Revolutionary new Multi Tester
incorporating extra large 3}in. Meter Face, unique slide
range selector awitch which can be appreciated by the
novice and engineer alike and can be carried conveniently
in the pocket, also featuring an unusually sensitive 10K
ohm per volt AC/DC Meter, 1% precision resistance, and
largest Meter ever placed on an instrument of this size.
Complete with Test Leads and Battery, size 4} x 3} x 1in.

PORTABLE
SOLDERING
IRON

Model No. BP-1 30 watt Portable Hand Soldering Iron, the
latest—smailest—coolest 30-watt iron avilable especially
suited for precislon wiring. Highly stable, long life and
safety is assured. Features a removable handle that may
be used to cover the top and barrel to permit the Iron to

be carried safely, even whilst hot,

8Supplicd complete with Vinyl Ba.g plus 1/3
18/9 ¥

THE VERDIK

Lead and Plug only
QUALITY TEN
AMPLIFIER &
PRE-AMPLIFIER

A truly High Fidelity Ultra-
linear Amplifier with a push-
puil output of 10 watts and
incorporating negative feed-
back. Provision for Tuner,
also bass and treble contro}
and 5-position selector awitch
for Microphone, Radlo Tape and L.P. and Standard Re-
cordings. Finished in an attractive grey/green stove enamel.
FOR A LIMITED PERIOD ONLY

Original cost 23 gns. P. & P. 7/6. £1 4/1 9/6

The SUPER 60

6-Transistor Battery Receiver

£9.15.0

Ever-Ready PP10 Baftery Extra 11/-.

Y% Internal Ferrite Rod Aerial.
Y 7in. x 4in, Elliptical Speaker.

% 500 mW Push-pull Output.
% Full medium and long waveband

*cal.ibtated Direct Drive Dial Drive

Plus 4/6
P. & P

Transistors

* Pn_ll point-to-point instructions sup-

% Dimensions 18in, x 73in. x 5§in.

The Recelver is housed in an attractive contemporary mahogany finished cabinet trimmed
with gilt, supported by glit stands.

The Receiver will operate for months on one 9-voit long-life battery.

Tnstruction Book separately at 2/6 p.p.

;TRANSISTORISE!
 BATTERY
| AMPLIFIER

This exceptlonally reliabie 4-tramsistor printed circuit
Amplifier is designed with full use of package components.
It is compiete with voluwne and tone control and will mount
into almost any type of Cabipet, operating on a %-voit
Battery and giving an output of 1 watt. Bpecificationa*
sensitivity 120 millivolts 3dB for 50 milliwatts output,
sufficient for lowest sepsltivity Crystal Pickup frequency
response 80 cycles to 10 Kcs., input impedance 330 K. ohms
minimum, vegative feedback 6dB avera,ge. Loudspeaker
Impedance required 20 ohms, size 6§ x 3x11.

inc1. 8" x 2)° 20 ohms speaker
PRICE 89/

plus 2/6 P. & P.
intreducing

The NEW EMI 985

4-SPEED TURNTABLE
| UNIT COMPLETE WITH
Pi

e Plus 3/6
us

PRICE 89/6 P. & P
An extremely reliable and
inexpensive Unit suitable for
Record Players, and Radio-
grams, a heavy 8%Hn. dia.
Metal Tuarntable with iow
Alutter performance, 5-position
| Switch, 4 speeds and off, )
ivory finish with red T/T mat.

9 volt Battery-operated version available,
identical to the above unit in appcarance,
£5 9/6 plus 3/6 P. & P.

THE NEW
LowW
PRICED
STEREO-
PHONIC
AMPLIFIER

An extremely effiolent 3 watts per
channel output Stereophonic Am-
plifier, ideally suitable for the construction of a Portable
Stereo, Record Player. Bpecificationa: 3 watts per channel
output, valve line-up 2 X ECLS2 and one ECC83, Metal
Rectifier, ganged controls, tone onfaff, balance and volume,
suitable for Bpealters of 3 ohms impedance and supplied
complete with sttractive cream with gold centre knobs and
gilt control escutcheon, speaker leads fitted with non-

reversible sockets, suitable for use on 200/250 v. A.C. mains,

Bize 12} x 3} X 4}in PRICE £5/1 9/6 g]u.; 414-
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CRYSTAL CALIBRATOR No. 10

A crystal controlled heterodyne wave-
meter covaring 500 Kecfs. to 10 Me/s.
{Harmonics up to 30 Mc/s.). Requires 300V,
I5 mA. and 12 V. 0.3 a. D.C., but can be
easily modified for 120 V. and 1.4 V. work-
ing. Size 7 x 74 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 Kc/s. and 10 Kcfs. Incorporates
Modulator. With book. 79/, post 2/6.

TRANSMITTER TYPE 36. A complete
50 watt TX for phone or CW. Covers
10-40 Mc/s. (10-15-20m.). Crystal or
stabilised VFO. Push-pull 807’s plate and
screen modulate parallel 807's. Tested and
ready to plug into AC mains. Complete
with 16 valves, handset, operating instruc-
tions and circuit.
be somewhat damaged. £15. Carr. England
and Wales £2.

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, CRI00, 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.
‘“C’” CORE TRANSFORMERS.

Pri. 230 v. 50 ¢.p.s. 510-0-510 at 275 mA.
375-0-375 at 83 mA. 6.3 v.at 9 A. 63 v. at
2A. (twice;. 6.3 v. at |A, (twice), 6.3 v.
at 1.5A. 6.3 v. at 0.5A,, 5 v, at 3A. 6} x
6 x 7%in. high. Weight 25 Ib. Re-
moved from equipment but in, perfect
condition. 32/6. Carr. 5/6.

WIRELESS WORLD

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
finest 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 |14 x 6in. Fitted with rub-
ber feet and 6ft. lead. ldeal for extension speaker. CR 100,
etc. In original cartons. BRAND NEW, 45/-. Post 3/6.

MARCONI1 CRI00

Still one of the finest surplus communication receivers.
Ready for immediate use on A.C. mains. Of new appearance,
completely overhauled and in perfect working order.
Later model with noise Limiter, £25. Carr. England and
Wales 30/-. Send S.A.E. for full details.

RECEIVERS R-1155B

A first-class [0-valve Communications receiver, covering
75 Kefs. to 18 Mc/fs, (16.2-4,000 m.) in 5 bands. The large
scale and superior dual ratio slow-motion drive make tuning
easy and the R.F, stage and 2 |.F. stages ensure world-wide
reception. All the receivers we sell have been thoroughly
overhauled, completely realigned and are in first-class
working order. ONLY £9/19/6.

A.C. MAINS POWER PACK OUTPUT STAGE.
In handsome black crackled steel cabinet to match the R-1155.
Fitted with RCA 8in, speaker. Just PLUG IN and switch on!
Only the finest quality components are used and we guaran-
tee OUR power packs for 6 months. ONLY £6/10/-. Deduct
10/~ when purchasing receiver and power unit together.
Send S.A.E. for further details or }/3 for 10-page illustrated
booklet giving technical data and circuits etc. (Free with each
receiver.) Add 10/6 carriage for receiver, 5/ for power unit.

Wooden cabinets may °

ADMIRALTY HT TRANSFORMERS
Pri. 230 v. 50 cfs. Secs. 620-550-375-0,
375-550-620 v. (620 and 550 v. 200
mfamps. 375 v. 250 mfamps.), plus
two 5 v. amp. rectifier windings.
Total rating 278 VA. Upright mtg.
Wt. 251b. Made 1953. BRAND NEW.
Original boxes, 45/-. Carr. 5/-.

CO-AXIAL RELAYS. 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 |

PRECISION RESISTORS. One Megohm
1% I watt wire wound, ex-U.S.A. BRAND
NEW. 10/6 per dozen.

MULLARD C. & R,
BRIDJES. 0.1 ohm
to 10 Megohms in
4 ranges; 10 pFd.
to 10 mFd. in
3 ranges; Calibrate,
Open Bridge, and
%  ranges. For
100/250 v. A.C,
maing. Tested and
guaranteed.

£6/15/-. Post 3/6.

MARCO NI VALVE VOLTM ETERS

tion and work-
ing order. A
laboratory in-

strument for
ONLY £8/19/6.
Carr. 7/6.

SIGNAL GENERATOR {-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 1.F. generator at 12 Mc/s. 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. CP152V. Size 3 x 13 x 5in. high.
BRAND NEW. Boxed 8/6 each, post paid.

4 mfd. 600 v. wkg. CP 130T, 4/ each, post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C., sealed, wire ends, 670 2M2B H/D M09

G.E.C., sealed, wire ends, 670Q2, 2 H/D makes, MIO99 I5/-
G.E,C.. sealed. wire ends, 5,000Q 2 cfo., plat., MI052 17/6
Siemens High Speed 1K + K, I clover ....cecuiennnnnnn 10/6

GIANT COMPONENT PARCEL

Contains 100 } and 1 watt resistors, 50 Hi Btab reaistors, wirc wound
resistors, carbon and W/W pots, 100 capacitors {mica, paper, Sprague,
bias, variable, ete.), valveholders, tag strips, metal rectifiers, sleeving,
e/e. All components are unused. GUARANTEED VALUE, 25/- plus
2/6 post.

STOP PRESS
Now available re-conditioned AVOMETERS Model 7 and
Model 8. Details on request,

CHARLES BRITAIN (Radio) LID.

UPPER SAINT MARTIN’S LANE
LONDON W.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

Ranges: 0 to
1.5, 5, 15, 50,
and 150 volts.
Fitted with
probe unit
for RF mea- |
surements.
A.C. mains
operation. In
good condi-
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SANGAMO-
WESTON
VOLTMETERS

Dual

range
v.

; Recent
j manufacture.  ldeal

;Jfor schools. Com-
i8I plete in super qual-
ity canvas carrying

scale.

¥ case, with test
prods and leads.
BRAND NEW, Boxed 27/6. Post 2/6,

Bczz FREQUENCY METER

125 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

guaranteed. Condition EI 6/_/_

is very good.

INFRA-RED MONOCULAR. See in
the dark. Sealed unit with focusing eye-
piece and incorporating Caesium cell and
push-button operated Zamboni pile. Brand
New in superb hide binocular type carrying
case. Sold for experiment and not guaran-
teed working. 10/-. Post 3/6.
AIRCRAFT CINE CAMERA G45. Takes
25ft. 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. 3
NEW. £7/10/-.

MARCONI IMPEDANCE BRIDGE.
Type TF373. Measures, L, C & R at
1,000 Cycles. Accuracy 1%. 0-100H;
0-100uF; 0-IMQ each in 5 ranges. Power
Factor and ‘“° Q." Guaranteed, £35.

PHILIPS RADIATION MONITOR.
Type 1092C. A portable self-contained
instrument for measuring radio-activity,
uses the Mullard MX-115 Geiger counter
tube, and is scaled 0-10 milli-Rontgens per

hour. Supplied complete with carrying
haversack. NEW. £17/10/-.
Carr. 5/~ Other types of radiation monitoring

equipment in stock.

MARCONI TF987/1 NOISE GENE-
RATORS. Range 100 Kcfs. to 200 Mc/fs.
Determines noise factor of AM and FM
receivers. Fully stabilised H.T. supply
A.C. mains operation. Brand new and
in original boxes, £15. Carr. 7/6.

D.C./A.C. CONVERTERS. Input |2 v.
D.C. Output 230 v. 50 ¢/s. A.C. at
135 watts. 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.

24 v, Input 230 v. A.C. 50 cfs. 100 watts
output. In grey metal case. BRAND
NEW. 92/6. Carr. 7/6.

SANGAMO WESTON- ANALYSER
E772. A useful multi-range meter. Thor-

" oughly overhauled and in perfect working

order. For full details see previous adverts.
£7/10/—. Carr. 4/6.
MICROAMMETERS

R.C.A. 0-500 microamps. 2fin. circular
flush panel mounting. Dials are engraved
0-15, 8600 volts. Asusedin the American
version of the No. BRAND
NEW. Boxed. 15/~

American 0-100 microamps, 2}in. square
flush panel mounting. BRAND NEW.}
Boxed. o

19 set

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 54 x 3¢
x 2iin. Fully guaran-
teed with test leads,
prods and in-
ternal battery,

59/6

7
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STOCKISTS FOR THE FOLLOWING

WIRELESS WORLD

Jung, 1961

Buslness hours:

DEPT. B

152/3 FLEET ST., LONDON, E.C4.
Telephone: FLE 2833

Weekdays 9-6. Saturdays 9-1

ONAURAL BY: = AND V.H.F. TUNERS BY: HI.FI SPEAKERS BY:
VERDIK QUAD ARMSTRONG  TsS.L GOODMAN W.B.
ARMSTRONG LEAK CEAK D DULCI WHARFEDALE  G.EC
G .B. QUA .E.C.
puULCl ete. o i R LORENZ etc.

8 ANOTHER FAMOUS
MANUFACTURERS" BARGAIN
COSSOR 4 VALVE S/HET PORTABLE

TLong and Medium wave bands, 5in. speaker,

bujlt-in frame aerial using Ever Ready

B126 90VHT and AD33 1} VLT batteries.

Attractive 2-tone finish, dimensions 9x
i Original price 15 gns.

PR!
£8/19/6. P. &
Pkyg. 3/-. batts
10/~ extra.
Buitakle mains
unit to fit in
place of batber-

A GIFT FOR THE SERVICE MAN

The Weston Model 773 Type 6 super sen-
sitive analyser. This precision cesigned
multi eange test instrument has a large
visible flnely divided scale giving some of
the range shown. Range: D.C. volts 20.000
ohms per volt or 1,000 per volt. 2.5 volt
range 50,000 ohms. 10 volt range 200,000

IN WOODEN CASE

ohms, 50 volt range 1 megohm. 250 volt

range 5 megohms. 1,000 volt range 20
megohms. Ohms: 0-3,000 ohms, 0-30,000
hms, 0-3 meg. 0-30 meg. D.C. mlummps
10, 50, 250 IM/A or 50 microampa.

voita: 1,000 ohms per volt ONLY £12/10/-

plus post and pkg. 7

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, £8/19/6.
FMT3, Variable tuner 88-108 mc/s‘ Variable
AFC control dual limiters, approx. 80 nile
range, including valves, £10/19/6.

JTV2 Tuner self powered switeched tuner
for FM and TV sound. Both BBC and ITA
as required, including valves £13/19/6.
MERCURY II switched FM/TV sonnd funer
in kit form for building into cabinet, in-
chiding valves, £10/10/-. Power nack kit,
£2/14/9.

26 post and pkg. on all the above.
for detalls.

8tockists of all other Jas(_m Kits

et
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THE POPULAR
“VERDIK
Y QUALITY TEN”

10 watt push- -pull ultra linear Hi-Fi amplifier with pre-amp.
control unit. Amplifier Valves EF86, ECC83, 2-EL84,
EZ8|, Sensitivity 40 M/V for 10 watts, output impedance,
4, 8 and 16 ohms, spare supply for tuner, 200/250 V.,
A.C. Pre-Amp. valve EF86. INPUTS Radio [00M/V,,
tape |00 M/V. GRAM LP 50 M/V, 78 60 M|V. MIC
0 M|V., output socket for recording direct to tape
recorder, Treble be-
tween —10DB and +12
DB at 10 KC/S, BASS
between —10DB and
+12 DB at 20 C/S.
Finished in grey, green,
stone enamel, control
panel in gold lettering,
fully guaranteed. Origi-
nal prlce 20 gns
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SPECIAL OFFER!

THE “FLEET SIX" TRANSISTOR
The ** Fleet 6,”" a2 wow of a transistor set that really
gets the stations, New design 6 transistor superhet
pocket receiver, using 6 guaranteed first grade
transistors plus sensitive diode, push pull output,

m e

circuit,
high Q
internal
ferrite

r o
aerial, 2}in high flux

" speaker, provision for

car aerial, overall size 6% x 45 x (}. Simple to follow
instructions, All components guaranteed, service
after sales. This is equal to many manufactured sets
at double the price. All components including cab-
inet, transistors, speaker, circuit, etc., only £8/19/6,
complete. Post and pkg. 3/6. PP4 Battery 2/- extra.
Due to overwhelming demand from last month’s
advert.,, we have been able to reduce this receiver
from £9/19/6. All components sold separately. Send
S.A.E. for details. Circuit and Instruetions 2/6 post free.

HI-FIDELITY TAPE HEADS

Made by famous manufacturer. Brand new. Upper or
lower track, record/play-back, high impedance giving up

to 12,000 c.p.s. at 7§ I.P.S. Output 5 mfvolts ac | KC.

at 74 |.P.S. Erase heads low impedance.
Only 29/6 per pair. Post lf-. State upper or lower
track.

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,

x 4 high flux speaker. Provision
for car aerial. Attractive 2-tone
cabinet, overall size 9% x 7 X 3ins.
Easy to follow.

instructions,
all components
including cabinet.
transistors, speaker

CII’CuIt
£9/19/6, complete, P, & Pk. 3/6

etc.,

Battery extra. All  components
guaranteed and sold separately,
Send S.AE. for details. Circuit

and instructions 2/6 post free,

%k ke ok ke kK k
BUY NOW!

Definitely the last of the remaining
stocks of the

AVANTIC
BEAM-ECHO HI-FI
EQUIPMENT

§P21 STEREO PRE-AMP
CONTROL UNIT

A twin chapnel pre-amp. contro]l unit, has
€ inputs for each channel. 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 5 and 50 M/V.
Frequency response: 40 ¢fs. to 15 Kc/fs.
TAPE OUTPUT 650 M/V., continnoualy
variable bass and treble contm]s. loudness
controj and stereo balince control. Power
required 6.3 V. at 1.3 amp. A.C. 350 v. at
8 M/A° D.C. Will match any hi-fi amplifier.
Manufacturer’s price £28/10/- OUR PRICE
now #£16/19/6. Carr. and packing 10/-.

AVANTIC FL6-21
EHigh quality monaural power amplifier and
pre-amp. compactly housed and suitable for
shelf mounting or cabinet. Two EL34, three
EF86, one KCC83, one EZ81. 10 watts peak;
speaker impedance, 4, 8 or 16 ohms. Sen-
sitivity: 4 MfV. on pick-up, 3 M/V, on tape.
100 M/V. on tuner, intermod. distortion
1% at 10 W. equivalent. Binewave output.
Maker's price £28/10/-. OUR PRICE 19 gns.
Post and Packing 10/-,

AVANTIC SPAIl Sterco Amplifier
A twin chanmel amplifier and pre-amp.,
push-pull ontput. 10 W. peak each channel
rumble filter speaker, impedance 4, 8 and
16 ohms. Tape output: 100 M/V. Contin-
uously 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 price 28 gns.
OUR PRICE 19 gns. Post and packing 10/-.
STEP 11 Btereo pick up pre-amp. unit,
84/-. P.& P_2/6.
STEP 21 type pre-amp. unit, also 84/-,

ok K Fe 3 K Kk K
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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. 12/6
TYPE A2. HIGH QUALITY, LOW CAPACITY 10/15 pF.
OPTIONAL BOOST 25%, 50%, 75%. NPUTI

16/8

TYPE B. MAINS INPUT. MULTI OUTPUT 2, 4, 6.3,
7.3, 10 and 13 YOLTS. BOOST 25% AND 50%. LOW
CAPACITY. 21/- Full instructions supplied.

RESISTORS All prelemd values. 209% 10 ohms to 10
meg., 3 w., , 4d 51 w.6d.;1} w, 8d.; 2w 1/-.
HIGH STAB] Iu"ry " 1% 2j-. Preforred values 10
ohms to 1) meg. Dm.oﬁ%sd 100 g to & meg.

WIRE

5 watt ‘WOUND RESISTORS 3/-
10 watt 25 ohms—10,000 vhras. s
15 watt 2-
12,500 ohms.—50,000 ohms, 10 W... . ouiouurruanncns 3/-
WIRE-WOUND POTS. 3 w. WIRE-WOUND POTS. 4 w*
Pre-set Min, T.V. type Standard size Pots. long

Spindle High Grade. All
values 50 ohms to 50 K.

Knurled 8lotted knob

3/- ea; 30 K., 50 K,, 4/~
Ditto } w, Carbon Track,
80 K. to 2 Meg. 3/-. CONTROL 10(1 3i-.

O/P TRANSFORMERS, Heavy duty 50 mA. 4/6, Multi-
ratio push-pull 7/8. Miniature 3V4, etc. 4/8. Hygrade
Push-Pull 10 watts 15/6. Push-pull 20 w. 6 k. C.T. 30/-.
L.F. CHOKES. 15/10H 60/65 mA, §/-. 10H 85 mA. 10/6.
10H 120 mA., 12/6. 10H 150 mA., 14/-.

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD 250-0-250, 80 mA., 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifler 6.3 v.1a., tapped § v.

or 4 v. 2 a, Ditto 350-0-350 ................ 22/8
MINIATURE 220 v. 20 mA., 6.3 v. 1 10/8
MIDGET, 220 v. 45 mA., 6.3 v. 2 15/6
SMALL, 200-0-200 50 mA., 6.3 v. 2 a. 17/6
STANDARD, 250 0-2.;0 65 mA 6.3 v. 3 5 a. 17/6
HEA! . 71633 .o 10/€

TER TRANS, 10/6
GENERAL PUBPOSE LOW VOLTAGE, Outpntss 4,5,
6, 8, 9, 10, 12, 1B, 18, 24 and 30 v. at 2 A.

AUTO. TRANS. 150 w., 0, 10, 120, 200, 230, 250 v. 226

“ 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
Flux 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 B126 (L5512) and AD3S (L5040), 10/-
extra. Instructions 9d. (free with kit). Mains
Unit ready made for above, 39/6. Sold

separately.

ALADDIN FORMERS and cores, 3in. 8d.; #in. 10d.
0.3in. FORMERS 5937 or 8 and Gans TVe.

. 8q. X 2%in. or §in. sq. x 13in., 2/-mth cores.

SLOW MOTION DRIVES. Ep‘cycllc ratio6:1, 2/3.
POCKET SIZE SOLDERING IRON 25 w. 220-240 V.
Bargain 16/9.

SOLON, ’\Ildget Bolderlng Iron, 220/40 v. 25 w., 2A[-.
MAINS DROPPERS. 1iin. Adj. Sliders 3 amp.
1,000 ohms 4/3 2 a.mps 413 .1 amp. 2,000 ohms 5/-.
LINE ¢ CORD. .3 amp 60 ohms per foot, .2 amp. 100 obms.
per foot, 2-way, 6d. per foot, 3-way 7d. per foot.

CRYSTAL MIKE INSERT by Acos 6/6
__ Precision engineered. Bize nnlyi x § x 3/16in.

ACOS CRYSTAL MIKE 40 X ... Bargain 25/-

MIKE TRANSF. 50:1, 3/ ea, 100:1 Potted 10/8-
LOUDSPEAKERS PM. 3 OHM. 5in. Rola, 17/6.
8in. x Sin. Goodmans 21/-. 7in. x 4in, Plessey 18/6.
10in. x 6in. Rola 27/6. 8in. Plessey 19/8.
6}in. Rola 18/6.  8in. Rola 2L/~ _ 10in. R.A. 30/~
HI-FI TWEETERS. 4in. 25/-. 12in. Plessey, 30/-.
12in, Baker 15 wt. Stalwart, 3 or 15 ohm., B0Q/-.
12in. Baker ditto., foam suspension 15 ohm, £6.
12in, Baker Ultra Twelve £17/10, 20 c.p.s. to 25 k.c.s.

I.LF. TRANSFORMERS 7/6 pair
465 ko/s, slug tuning miniature can 13 x § x iin. High
Qand rood bandwidth. By Pye Radio. Data sheet supplied,

Weymouth L.F. Standard size 465 ko/s., 10/6 pair.

CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/-. 40 Cirnuits 3/-,
H.R. HEADPHONES. 4 000 ohms, brand new, 15/- pair.
SWITCH CLEANER, Fluid, squirt spout, 4/3 tin.
TWIN GANG CONDENSERS. 3606 pf. Miniature, 1in.
X 1Hn. x 13in,, 10/-. .0005 Btandard with trimuuers,
9/-; less trimmers 8/-. Midget 7/6; Single 50 pf. 216,
100 pt., 150 pt., 5/6. Bolid dielectric 100, 300, 500 pt., 3/6.
VALVE HOLDERS. Pax. int. Oct. 4d. EF50, EM , 8d.
B12A, CRT, 1/3. Eng. and Amer. 4, 6. 6, 7 pin 1/-.
MOULDED ‘Mazda or Int. Oct., 6d. B BBA, BBG B9A
9d. B7G with can, 1/6; BI2A 1/3; B9A with can 1/9.
CERAMIC, EF50, B7G, B94, Oct. 1/-. B7G, B9A cans. 1/-.

TELEVISION REPLACEMENT
Line Qutput Transformers
from 45/- each, NEW stock
and other timebase components
Most makes available. S.A.E. with all enquiries

WAVECEANGE SWITCHES
2 p. 2-way, or 3 p. 2-way; short spindle............
B p. 4-way, 2 wafer, or 3 p. 11-w. 3 wafer, long spindle 6/
2 p. 8-way, or 4 p. 2-way, or 4 p. 3-way, long spindle 3/
3p. 4-wayor 1 p. 12-way, long splndle. ........o..ens 3
Wave change ** MAKITS * 1 watfer, 8/8; 2 wafer, 12/6;
8 wafer, 18/~ 4 wafer, 19/6. b wafer 23/-; 6 wafer 28/6.
TOGGLE SWITC ., 2/-; D.P., 3/6; D.E.D.T., 4/-.
MORSE KEYS, good qnallty, with morse code 2/8.

LL WAVE BRIDGE SELENIUM RECTETEBS 2, 8 or
1‘2 v. 1} amp., 8/8: 2 &. 11/3; 4 a., 17/8; 6 a., 22/6.
CHARGER TRANSFORMERS Tap'ped Input ‘200/250 v,
for charging at 3, 6 or 12 v., 13 &.,15/6;2 3., 17/6; 48.,22/6
Charger circuit free. AMMETERS. 4 a., and b 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 éd.

Also Band | version same prices.
(PCCB84 Valve if preferred)

MONARCH RECORD PLAYER

SAVE
POUNDS

«
et

BUILD IT YOURSELF using 4-SPEED BSR MONARCE
AUTOCHANGER U.A.8.

READY BUILT 3W. AMPLIFIER, HANDSOME PORT.
ABLE CASE. HIGH FLUX 8in. LOUDSPEAKER.
FULL INSTRUCTIONS SUPPLIED.

Total Price £12.10.0

Carr. and ips. 5f-.

RECORD PI.AYER BARGAINS

Werld's finaze deipaad Avtochanger

4 Speed Autochangers, BSR, U.A8. £6 I5
Collaro Autochanger £7 19
Garrard RCI121 Mk. lID.
Garrard 209 or 210 ....

4 speed Single Players:
EMI Stereo or Monaural
Garrard TA Mk.
Garrard 4 HF

O OO0

Transcription...
Garrard Stereo Heads £2 extra.

AUTOCHANGER ACCESSORIES
Suitable player cabinets (umcut boards)......
Amplifier player cabinets with cut hoards .... -
2.vaive amplifier and 6}in. speaker for above..
Ready mounted on baffle 12in. x 7in., 3in. deep.
‘W MULLARD TRANSISTORS

Audio 0C71 10/-; OC72 12/6. RF 0C44 1§/8; 0C45 12/6.
Sub Miniature Electrolytics. 15 volt. 1, 2, 4, 5, 8, 25, 50,
100 mfd. 3/- each.

Weyrad Printed Circuit Components in Btock.
Speaker 350 25/-.

7 x 4in.

CYLDON TURRET TELETUNER
I.¥, 33/38 megs., complete with valves 30C1 and.30L15
Frame Grid (LT 18v. .3a.). With coils for channels 1 to

13, Inoludes F.M. Brand new, price 45/, ogerating

data and circuit supplied. Ideal for * P.T.” Olympic.
VOLUME CONTROLS ohm .
Midget size: 80 Cable coaXIal
Long spindle. Guaranteed fSeml air spaced, }in. dia.
Ideal Band IIJ

1 year. All values.

5 K. ohms up to 2 Meg.
No switch 3/-. D.P. 8w.4/6
Linear or Log Tracka. !

COAXIAL PLUGS .. 1/- LEAD SOCKETS 2/-
PANEL SOCKETS .. 1/- OUTLET BOXES . 4/8
BALANCED TWIN FEEDER per yd. 6d., 80Q or 300Q.

TWIN SCREENED BALANCED FEEDER 1/6 yd., 80 ohms.

ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled,
with 4 sides, riveted corners and lattice fixing holes
with 2§in. sides 7 x 4in. 4/6; 9 x Tin. 5/9; 11x 7in.
6/9; 13x9in. 8/8; 14x1lin. 10/6; 15x14in. 12/8
and 18 x 16 x 8in., 16/8. Panels 12 x 8in., 3/-.

BLACK CRACKLE PAINT., Airdrying, 3/- tin.
P.V.0. CONN. WIRE, coloured, single or stranded 2d. yd.
NEON MAINS TESTER SCREWDRIVERS, 5/-.
CORED SOLDER RADIOGRADE, 4d. yd. 3Ib. 5/~

PAXOLIN 1/16in. x 8in. x lOIn., 1/6. ION TRAPS 5/-,

AMERICAN MAGNETIC RECORDING TAPE
FERRODYNAMICS **BRAND FIVE"

5in. 600 feet ...... 168/~ MYLAR DUPONT
5in. 900 feét .. 18/6 8uper High Fidelity
53in. 1,200 fect 23/6 Double Play

Losses cut 50% * yd.

FRINGE QUALITY
AIRSPACED .... 1/-yd.

7in. 1,200 feet 25/~ b5in. 1,200 feet ...... 3716
7in. 1,800 feet .... 35/- 7in. 2,400 feet ...... 80/~
Thstrated leatlet 8.A.E

Spare Rcels, 8inch 1/6; 4in., 5in., 53!11.: 2f-; Tin., 2/6.
“Iustant’’ Bulk Tape Eraser and Head Defiuxer, 200/
250 v. A.C., 27/6. Leaflet S.A.E.

RECTIFIERS, RM1, 5/-; RM2, §/-; RM3, 8/-; RM4, 16/-;
RM5, 20/-; FC3L, 27/6; 14486, 17/6; 14A100, 21/-.
MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 mA., 7/6; 60 mA., 8/6; 85 mA, 9/6; 200 mA,, 21/-;
300 mA., 27/6; Full Wave 75 mA., 12/6. 120 mA., 15/
COILS, Wearite “ P "* type 3/= each. Osmor Mldget “Qr
type adj. dust core from 4/- each. All ranges.

TELETRON, L.and M. T.R.F. with reaction, 3/6.
FERRITE ROD AERIALS, M.W., 8/9; M. & L. 12/6.
T.R.F. COILS. A/HF, 7/ pair, H.F. CEOKES, 2/6

JASON F.M. TUNER COIL SET, 29/-. H.F. coil aerial
coil. Oscillator coil two LF. transformers. 10.7.Mc/s.
Detector transformer and heater chokes. Circuit and
component book, using four 6AM8 2/8. Complete kit
FMT1 with Jason Calibrated dial and 4 valves, £6/5/-,
or with New Jason Cabinet FMT2, £2 extra.

CONDENSERS. New 8tock. .001 Mfd. 7kV. T.C.C,, 5/8;
20 kV., 9/6. .1 mfd. 7 kV. /8. 100 pf. to500 pf Micas,
Tubular 500 v. 0.001 to 0.05 mfd. 1 l-' 0‘25
1/8; 0.5 1/9; 0.1/350 v., 9d.; 0.1/1,000 v., 1/9 0.1 mtd.,
2,000 v., 3/6; 0.001 mid., 2, 000 v., 1/9; 500 p! 20 kV., §/6.
CERAMIC CONDS, 500 v. 0.3 pi. to 0.01 mid.,

SILVER MICA CONDENSEB.S 10% 5 pf. to 500" t, 1/-;

600 pi. to 3,000 p
1/3/ DITTO

O!

. 1/3.
CLOSE TOLERA)«CE 1+pi) 2 pt. to 47 pi
1% 50 pf. to 815 pt., 1/9; 1,000 pf. to 2
TRIMMERS. Ceramic 30, 50, 70 pt.,
1/3. 250 pf., 1/6. 600 pf 750 of., 1/9 Phﬂhpo, 1/- ea.
NEW ELECTROLYTICS. FAMOUS MAKES
CAN TYPES

0/ 3/-
8+8/450 v. 3/8
8+16/450 v. 3/9
8+16/500 v. 5/6
18 +16/450v. 4/3
16+16/500 v. 8/-
32+32/350 v: 4/6

3
50+50/350 v. 7/-
64 -+120/350v. 11/8
100+200/276v.12/8
SUB-MINJATURE ELECTROLYTICS (15 v.)

1,2, 4, 5, 8, 25; 50 mtd., 100 mfd., 3/- each.

SPEAKER FRET. Gold Cloth 17in. x 23in., §/-; 25in. x
35in., 10/-. Tygan 54in. wide, 10/~ ft., 27in. wide §/- ft.
Brown, Green or Red. S8amples 8.A.E.

NEW and boxed VALV ES 90 day guarantee

1R5 .. 7/6 GLGG 10/6|BA50 .. 1/6 EYal 9/6
185 .. 7/6|6 6/6/E 8/6|EY. -10/-
1T4 .. 6/- 6Q7G /6|EBY1 .. @/- |H 12/6
2X2 .. 3/6{68ATM @/-|EBC33 .. 8/6{HVRZA 6/6
384 .. 7/6/68J7M 6/6/EBCAL .. 8/6MUI4 /-
3v4 .. 7/6/68N7 6/6/EBF80  10/-|P61 /6
6U4 .. 7/6/6V6G §/6 ECC84 .. 9/6|PCC84 /6
5Y3 .. 7/6|6X4  7/8 ECF80 .. 9/6/PCF80 .. 9/6
574 .. 9/6/6X5  6/6/ECH42 10/6/PCL82..11/6
6AM6  5/-(12A6  7/6|ECL8¢ 10/6/PEN25  8/6
6BES  '7/6(12AT7 -{ECL82 10/6|PL82 .. 10/6
6BH6 9/6(12AU7 8§/-(EF39 .. §/6|PY80 16
6BW6 ©9/6/12AX7 8/-EF4l .. §/6|PY81 D/6
6D6 .. 6/-|12BA6 8/6EF50 .. 5/6{PY82 6
6FG6_ '7/6|12BE6 8/6 EF80 .. 8/- |BP61 (]
6HEGT 3/6|X2K7 6/6/EF86 ..14/6/UBCI1 .. 9/6
6J5 .. 5/6/12Q7 .. 6/6 EFY' 5/6|UCH42 6
6J6 .. 5/6|35L6  9/6|EL32 .. 5/- [UF41 .. §/8
6J7G .. 8/8\36Z4  7/G/E141 .. 9/6{UL4L .. 9/8
6K6GT 6/6(80 .. 9/6|EL84 .. 8/6,UY41 .. 8-
6K7G  5/-807 .. 5/3'EZ40 .. 9/6022 .. 8-
6E8G  17/6:954 .. 1/6 EZ80 .. 7/6lUs2 .. 7/6

RADIO COMPONENT SPECIALISTS

C.0.D. /6.

POSTAL SERVICE I/-, OVER £2 FREE.

(EXPORT C.W.0O. POST EXTRA.)

Wed.

48-HOUR MAIL ORDER

337 WHITEHORSE RD.
WEST CROYDON

| p.m. THO iéé5 Buses 133 or 68
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RELAYS P.O. TYPE
3000

Built to your own
specification

Keen Prices
Quick Delivery
Contacts up to
8-Changeover

MINIATURE RELAYS:
Siemens High Speed Sealed S.T.C. and G.E.C. Sealed
H96A

71'nsonsE

2.2Q+2.2Q 15/6 700Q 2C.0. 4184GD  19/6
50000+ 500Q2 HO6D 22/6  2500Q 1 make HD 4186EE 22/6
1700Q2+1700Q2 H96E 25/~ 180Q 2m2b M1087 19/6
Siemens High Speed Open 670Q 4C.0. M1092 21/6
100Q2+100Q2  HB85N 15/- 2500Q 1C.0. Ml1022 22/6
10002+10002 H95A 17/6 5000 2C.0. M1052 26/~

Comprehensive range available from stock.

MAGNETIC
COUNTERS

Counting to 9999.
2-6 v. D.C., 15/~ each, post 1/6.
75-230 v. D.C., 15/- each, post 1/6
HIGH SPEED TYPE No. 100c,,
35/-; post 1/6.

ROTARY CONVERTERS. I{n’put 12 v. D.C. Output 230 v. A.C. 50 cy. 136
watts. The ideal job for T.V. and tape recorders where A.C. mains are not
available, £8/10/-, cge. 10/-. Also available with 24 v. D.C. input at same price,
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. 15/-,
BAYTERIES. Portable Lead Acid type, 6 volts 1256 ampere hours. In metal
case 16in. X 8in. x 11lin. (Two will make an ideal power supply for our 12 volt
Rotary Converters). 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/-, cge. 15/-. Special inter-crate connector supplied
free with two batteries.

WESTALITE BATTERY CHARGERS. Made by Westinghouse (type BC14-
6/40). Input 200/250 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 meter. Fused A.C. and
D.C,, grey enamel finish, dimensions 24in. X 14in. X 13in, £45 each.
TELEPHONE SET TYPE “A.”’ Ringing and speaking both ways
on a four-corc cable. Carries the voice loudly and clearly over
any distance. Two handsets are supplied as illustrated and the
set is complete witht Pushes, Buzzers, Battery, Plugs and Sockets.
Suitable 4-core PVC cable 10d, per yard. 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 the wall.
Set of two instruments, £5/10/-, post 3/6. Two coil flex 3d. yard
FANS INDUSTRIAL TYPE 230/240 volt A.C. Capacitor Motor, 16in. blades,
adjustable louvres, filter, Ideal for paint shop. Brand new, £20, cge. 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 efficiency
900 cu. ft. per min. Brand new £25, carriage 30/-.

AUTO CABLE waterproot. Single. 14/36. 20/- per 100 yds., post 1/6.
PUMP Electrically Driven by a 24 v. D.C. motor. Works efficiently ot 12 v.
Totally enclosed, self lubricating driven through 4 to 1 reduction gearbox
delivering 60 g.p.h./301b./sq. in. Inlet and outlet unions + BSP 37/6, post 2/6.
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 6-way 5/6 each 3 Bank 1 pole 11-way ... 18/~ each
1 Bank 2 pole 2-way ... 5/6 each 8 Bank 6 pole 2-way 7/6 each
2 Bank 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 including Paxolin types: 1 Bank 3/6, 2 Bank 5/, 8 Bank 6/6, post 1/-.
HEADPHONES. High resistance 40002 with cords 17/6, post 1/6.
SELENIUM METAL RECTIFIERS

Charging Rectifiers. Full Wave Bridge. 12 Volts 6 Amps ...... 22/6 each

12 Volts 1 Amp. 8/6 each 24 Volts 1 Amp 13/~ each
12 Volts 2 Amps ... 13/6 each 24 Volts 2 Amps 24/- each
12 Volts 3 Amps ... 16/6 each 24 Volts 3 Amps 28/~ each

12 Volts 4 Amps ... 20/- each 24 Volts 4 Amps
MAINS TRANSFORMERS to suit above rectifiers.

12 Volts 1 Amp ... 12/6 each 12 Volts 4 Amps CT107 29/6 each
12 Volts 2 Amps ... 24/- each CT109 12 Volts 4 Amps ...... 5/~ each
12 Volts 2 Amps ... 20/~ each 24 Volts 6 Amps ...... 50/- each

+ H.P. CAPACGITOR MOTORS
230/240 volts, 50 cycles, 1420 r.p.m. }in.
shaft on Standard foot mounting or with %in.
shaft, resilient mounting. Either type,
£5/10/-, carriage 10/-.

VAGUUM PUMP AND COMPRESSOR.
Edwards type IV, tin. shaft, complete with
flywheel, couplings, oil filter and union,
£6/10/-, post 3/6.

METERS GUARANTEED

F.8.D, Size Tyé)e
100 Microamp 3%in. MC/FR
50 Microamp 24in. MC/FR
250 Microamp 2%in, MC/PR
500 Microamp 2%in. MC/FR
1 Milliamp 2lin.  MC/FR
2 Milliamp 24in. MC/FR
80 Milliamp 24in, MC/FR
100 Milliamp 2%in. MC/FR
200 Milliamp 2%in. MC/FR 25/~
1 Ampere 2lin. MC/FR 35/~ Postage on meters 1[6
3 Ampere 2iin.  MC/FR 35/~
5 Ampere 21in. MC/FR 35/~
10 Ampere 24in. MC/FR 35/-
20 Volts 2%in. MC/FR 35/~
30 Volts 2%in. MC/FR 35/-
40 Volts 23in. MC/FR 35/-
500 Microamp 2in. MC/FR 25/-
1 Milliamp 2in. MC/FR 27/6
5 Milliamp 2in, MC/FR 27/6
10 Milliamp 2in. MC/FR 27/6
20 Volts 2in. MC/FR 27/6
30 Volts 2in. MC/FR 27/6
40 Volts 2in, MC/FR 27/6
16 Amps 2in. MC/FR 15/ =
samb m MO e e
Amps 2in.
30-0.30 Amps 2in.  MC/FR T e Gend L o
50-0-60 Amps. 2in. MC/FS 17/6 AcC. &« D.C. £10. Post
500 Milliamps A.C. 3lin. MI/FR 40/- 2/6.
25 Amps. D.C. 23in, MI/FR 7/6 Complete list of meters
50 Amps A.C. 4in. MI/F or PR 65/~ available.
300 Volts A.C. 2%in. MI/FR 25/-

FREQUENCY METERS. 45-55 cycles per second, 230 volts, 6in. dia. Flush
Round. Brand new in maker’s box. £10/10/-, post 3/6.

METER RECTIFIERS 1 M.A,, 5 M.A,, F.W. bridge, 8/6, post 6d.
AMMETER. 0-3 amp. D.C., by Turner, MC/FR, 6in. 90/-, post 2/6.
MICROAMMETER. 250 FS.D. 34in. F.R. Sangamo Mod. 837. Scaled
for valve voltmeter. Circuit available free, 55/-, post 1/6.

UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-50
microamps, dia. 4in. Knife pointer, mirror scale. Complete with leather
carrying case. ldeal for laboratory use, £10, carriage 3/-.

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 with handle,
35/-, post 2/6.

AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf.
to 50 mfd. and resistances from b ohms to 50 megohms. Valve voltmeter
range 0.1 to 15 volts and condensers leakage test, £9/19/6, post 3/-.
RACKS—POST OFFICE STANDARD. 6ft. high with U-channel sides
drilled for 19in. panels, heavy angle base.

SLYDLOK FUSES. 15 amp. with rewirable cartridge fuse. Latest type
G15 M.M. Complete with studs, nuts and washers, 3/6 each, post 6d. Also
available 100 amp., type M.M. G 99, 14/6, post 1/-.

| RESISTORS EX STOCK, IN QUANTITY WIRE WOUND, HIGH

STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICES.

DRy APATING OFFER! [
. ,\\p?WE RFUL 6-12v.DC dgv;l(opn‘x::].t. "‘mLExtre:;:glsyt

powerful with low consump-
tion. Weighs as little as
two ounces and totally en-
closed in polythene protective
case. Three-position switch:
forward, reverse and stop.

7,000 r.p.m,, self lubricating and long life sintered bronze bearing, 15/6,
post 9d. Ask for free length of polythene flexible drive.

ATTENTION ALL MANUFACTURERS.
HOLE FIXING SWITCHES.

ONE-
Single-pole change-
over 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!
S8OLENOIDS suitable for remote control, mechanical indicators, etc. 12
v. D.C,, 400 mA ., 30Q, 3}in. arm, }in. movement, 5/~ each, post 1/6.
TERMINAL BLOCKS. 2-way 4/- doz., or box of 50 for 15/-, 3-way 6/-
doz.,, 50 for 22/6, post 1/6.

HEAVY DUTY SWITCHES suitable for switchboards. Carries over100 amps,
Consists of 28.P.C.0. 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., 1lin. stem. Fitted cover. 25/~, post 2/6,

ROOM THERMOSTAT, Adjustable between 45 and 75 deg. Fahr., 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-, post 2/-.

CATHODE-RAY TUBES. VCR 139A, 24in. diam., 30/-; 2AP1, 2in. diam.,
25/-. 6BP1, bin. diam., 55/-, all post 3/-.

MORSE KEYS, Totally enclosed in Bakelite case with easy access for all
adjustments. Shrouded terminals. Overall size 5in. x1}in. x 2in. with
mounting holes, 10/6. Post 1/-.

REMOTE CONTROL SWITCH, Double-Pole Changeover contacts, in tubular
hand operated bakelite case, 4in. x 1in. 5/- each. Post 1/-.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY

Phone: CRO 0839 Grams: WILCO CROYDON
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Bulk Buying means DEUVERY EX-STOCK LOWEST PRICES

]
HEAVYV DUTY 20 AMP. L.T.U:I:?’LY I VARIABLE TRANSFORMERS
& : - (1.3kVA.)

Output:

Brand New

] c A
- ompletely Variable
= - by S.T.C. l 0 to 260 volts 5 amps.
— Normal cost over £100 i ;3/!’6?)‘ 230 volts,
- ~
' o ' Essential equipment for l A SHROUDED
Electronic Engineering, FULLY
I’ 4 research  laboratories, I VARIABLE
a schools. ldeal for bat- TRANSFORMER
tery charging, etc. l FORPBENCH OR
V g Guaranteed for 20 a.mps. I MOUABTTEII&G.‘
¢ Output: D.C. Variable Size: approx. 6in.
up to 20 amps. and 24 v. l cube.
or trickle charge 125/ Weight:  approx.
350/700 ampere hours. l 131b.
Input: A.C. 100260 v. PRICE:
. 45]65 cycles. | RIDICULOUS
Size: 16 x 24 x 32in. l ONLY
i high. 5 amps
In attractive Grey
Cabinet. l £9 - o - o
l 10 amps
£22-10-01 £18-5-0
exWarehouse l Quantities up to 100 20 amps
{Circuit diagrams and instructions i delivered byireturniof Supplied New
loaned for 10/~ deposit) l [ and Boxed. £32-1 o-o
. e
LATEST miniature €@ AERIAL
. TELEPHONE
HAND N°11

WALKIE TALKIE

B ‘“ 88 " sets just released by Ministry.of .
Supply. Produced to exacting specifications IN POUCH
by leading manufacturers E. K. Cole & Co., this
Transmitter/Receiver weighs only 5}Ib. (approx.)

and measures 3%in. x 5in. x 94in. It is a4 frequency
channel set, crystal controlled, 38-40/40-42 Mc/s., .
- and operates from a Standard Dry Battery—HT/LT. 94/I. 3 v.
(i.e. Ruben Mallory Type I). 14 of the current series of B7G
£1 0 valves are employed: [-3A4, 6-1L4, 4-IT4, 1-IS5, 2-1A3.
Only Bach. Each set is in first-class condition.

Special quotations for quantities up to 3,000 sets, ‘‘22** SETS ALSO—300 available only. New condition £10 each.

SUPPLIED
COMPLETE
WITH CRYSTALS
Accessories can be
supplied to order at
extra cost.

A COMPLETE EX-GOVT.

PUBLIC ADDRESS
SYSTEM

World Famous

TELEPHONES

“F” TYPE
in Attractive Case

AERIAL
MASTS

IMPROVED TYPE 50 Mk.1I
36ft. HIGH

FOR OFFICES,
FACTORIES,
WHAREHOWUSES & CARS

Kits comprise—slx 24in. dia. carr.

Tubular Bteel Sections of 8ft. .

length, top-section and base £7-1 0-0 per pair 9/' -

Pickefs. Guys and Fittings. V %
YOU can purchase this { The best portable telephone ever F1)
mormally  expensive MASBT { made, Original cost £40! Range 4 "
for a fraction of its cost. | ,5¢05 miles. Ideal for FACTORIES £Ioo L4

FARMS,

Please add £1 for (return-
able) wooden carrying case.

BUILDING SITES,

OFFICES. 2 perfect case sets with

()
4
The MAS1 is  particu. L ‘
larly  suitable to ;:ke batteries, |00ft. cable, etc. 7
aerials  for Tx., X., 7
AL nd TV (eanecialy | D3 STRANDED TELEPHONE CABLE. E'a'.}.‘gtc{/‘g)e(d H
Trany] e vees Extra New Mile Drum 85/-. Carr. 17/6. Y s H
6ft. sections can be sup- etc. Com‘ "
PUETE Sl iy Limited Quantity plete  with 4
£8.10.0 only G7: 36ft Amplifier, 4
four  Loud- E
H

U.S.A. Type 45ft. TELECOM. AERIAL

ARMY TYPE 32FT. MASTS similar to
above but |0 lin. screw-sections, suitabie for
permanent lightweight installation. Kit in,
canvas bag. £5/15/~, Carr, 7/6.

TELESCOPE MASTS

wire bracing stays. One of the best masts

ever produced.

each
Winds down to 9ft. £35 . Carr. £1/10

MAST. (7 sections, éft. 8in. x 2{in., guys

etc.). This entirely complete set in carrying ) -

case 124 Gns. Carr. 17/6. Or 2 sets for £25.- | Finest quality brass. Non-rusting. Base Microphone,

Carr. extra. British Manufacture only. diameter 2%in. Complete with hand-winding Leads, etc. 6
winch for easy, rapid extension; and cable- or 12v. D.C

speakers,

(Car Battery

ideal)

(WateNaXe K=RA=IN pcpe wwis), 2, IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2

1

/ (M.O.) COMPANY / PADDINGTON 2231123
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OSCILLOSCOPE

FOR DC & A.C.
APPI.ICATIONS

dards, this high-grade
matrument is made zwullable at the lowest
possible price, incorporating the essential features
usually associated witb luxury instruments.
This ** SCOPE > will appeal particularly to Service
Engineers and. Amateurs. A high gain, extremely
stable differential Y-Amplifier (3¢ mV/C.M.).
Provides ample sensitivity with A.C. or D
inputs.  Especially suitable for measurement
9 ol transisior operating conditions where main-
{ tenance of D.C. levels is of paramount importance.
Push-Pull X amplifier; Flyback suppression;
Internal Time base 8can Waveform available for
external use; pulse/output available for checking
o T.V. Line O/P Transtormers, etc.; Provision for
external X 1/ and CRT. Brightness Modulation. A.C. mains 200/250v. £15/15/- plus
P. & P. 7/6 or 30/- deposit, plus P. & P. 7/6 and 12 monthly payments of 26/8.
FULL 12 MONTHS’ GUARANTEE INCLUDING VALVES AND TUBE

ALIGNMENT ANALYSER TYPE MCi2

AC. MAINS 200/250 volts. Provides:—
“WOBBULATOR” (SWEPT FREQUENCY)
OPERATION, for FM/TV alignment lmear
frequency sweep up to 12 Mc/s.

400 Kec/s—80 Mc/s. CAPACITANCE
MEAS8UREMENT. Two ranges provided
0-60 pf. and 0-120 pf. BPECIAL FACIL-
ITY enables true resonant frequency of any
tuned circuit IF. transformer, etc. to be
rapidly determined. Cash price £8/19/6 and
5/- P, & P. H.P. terms 25/- deposit and 5/-
P. & P. and 6 monthly payments of 21/6.

CHANNEL

‘Will tune to all Band I and Band III
stations. BRAND NEW by famous
manpufacturer. Complete with P.C.C.
84 and P.CF. 90 valves (in series)
LF. 16-19 or 33-38. Also can be modi-
fied as an aerial converter (instructions
supplied).

Complete with knobs.

32/6 Plus 3/6 P. & P.
HEATER TRANSFORMER

To suit the above, 200-250 v. 6/-plus 1/6 P. & P.

SIGNAL GENERATOR

Covering 100 Keo/s.-100 Me/s. on fundamentals
and 100 Mejs. to 200 Mc/s. on harmonics.
Metal case 10in. x ﬁiln x biin., grey bam-
mer finish. Incor three

valves and Metal Rectifier. AG. Mains 200/
250 v. Internal Modulation of 400 c.p.a.
| to a depth of 30%. Modulated or unmodu-
lated R.F., output continuously variuble
100 millivelts O.W. and mod. switch, vari-
able A.F. citput. Incorporating magic-eye
as output indicator. Accuracy plus or mlnus
o

%-
0r025/- deposit and 6 monthly payments of
21/8. Post & Packing 5/- extra.

£6/19/6
SIGNAL GENERATOR

Coverage 120 Kc/s.-230 Kecfs., 300 Kcls.-
900 Kc/s.,, 900 Kc/s.-2.75 Mcfs., 2.756 Mc/s.-
8.5 Mc/s., 8 Mc/s.-28 Mc/s., 16 Mc/s.-56 Mc/a.,
24 Mcfs., 84 Mc/s. Metal case 10in. x
6}in. x 4}in. Bize of scale 6}in. x 3}in. 32
valves and rectifier. A.C, mains 230-260 v.
Internal modulation of 400 c.p.a. to a depth of
30 per cent. modulated or unmodulated R.F.,
Output continuously variabie. 100 millivoits
C.W. and mod. switch variable A.F. output

and moving coil output meter. Grey ha.mmer Or 25/- deposlt and 4 monthly
finish case and white panel. £4/19/6 payments 21/6. P. & P. §/- extra.
Accuracy plus or minus 2%.

SIGNAL & PATTERN

£6/19/6  [“®

5/-
Or 25/- deposit. P, & P. 8/- and 6 monthly
payments of 21/6.
Coverage 7/6 Mc/s.-210 Mc/s., in five bands,
all on fundamentals slow motion tuning audio
output. 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., 10/6, 350-0-350, 70 ma., 6.3 v. 1 amp., 6.3 v.
gnmp ,10/6, 250-0-250, 70 ma., 6.3 V., 2 amp., 10/86. POSMSG and pa.cklng on the above

B.S.R. MONARCH UA8 with FUL-FI HEAD

4-speed plays 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. Dimens:ons 12}in. x 10fin. Bpace requlred

above baseboard 4%in., below baseboard 2fIn. Fitted

;ll.h gull - Fi turnmercry-zml head. £6/19/6. Plus 5/
. & P,

STEREO HEAD  £7/19/6 Plus 5/- P. & P.

LINE EH.T. TRANSFORMER

14 KV 8cap Coil, 90in. deflection, on ferrite
Can be used

With built-in line and width control.
yokes. Frame O.P. transformer 500 pf. 18 KV. smoothing condenser.
for 14in., 17in. or 2lin. tubes

Complete with circuit diagram 2 9’ 6 f}“; &P
As Ab !
b:t fo:\&ezyl lines £2'1° :/ﬁ’ &P.

FOCUS MAGNET suitable for the above (state tube), 10/-. 2/6P. & P.

3-TRANSISTOR POCKET RADIO

INCORPORATING MINIATURE

SPEAKER .
GERMANIUM DIODE and

PRINTED CIRCUIT
Size 3} x 4 x Zin.

Incorporating Ferrite Rod Aerial. Two
Surface Barrier Transistors and one
Audlo. Tunable over medium and long

waves.
397§ Plus I/6P. &P.

To build
yourself
ALL PARTS SOLD SEPARATELY
Circuit diagram [/6, free with kit.

Plus

All transistors

guaranteed 100%

ACIDC POCKET MULTI-
j METER KIT

2in. moving coil meter,
scale calibrated in A.C./D.C.
volts, 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. Wiring
diagram /-, FREE with kit-

. + d
@ zn? ONMS veMr ©

OHMS -

5-VALVE AMPLIFIER
IDEAL FOR SMALL
HALLS

High power—high quality. 200/250
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. Ideal P.A.
system, £3/19/6. P. & P. 1/6. CRYS-
TAL MIKE to suit, 15/-. P. & P, 1/6.
8” PM SPEAKER to suit, 12/6.
P. & P.6/6.

BATTERY RECORD PLAYER AND AMPLIFIER

Incorporating 45 r.p.m.  Btarr* motor. Acos ' tal pick-up, 8 transistor push-pull
1ifh with ¢ Ouput 500 xmlhwam 49/8 plus 3/6 P, & P.

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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RE-ENTRANT
LOUD
HAILERS
(Ex-Govt.)
Heavy duty
20 watts all-
metal. 15
ohms, Dia-
meter [5in.,
length 15in,
(approx.),
good cond.
£6/10/-
Carr. 10/-
Brand new,

£8. Carr. 10f-.
HEAVY DUTY ALL STEEL TRIPOD
STANDS (as illus., Sept. issue), Adjustable every
6in. to approx. 9ft. 6in. when fully extended
(folds up to only 4ft. 6in. for storage). Suitable
for outdoor speakers, public address systems,
flood-lighting, etc. OUR PRICE £3/10/-. Carr. 5/-.
(ldeal stand for the above loud hailer.)
50-WATT EX-GOVT. AMPLIFIER. Type
11l with 4-KT66/s in paralieled 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 per-
formance, £25. Carr. £I,
12VOLT D.C. AMPLIFIER (Parmeko). As new,
15 watt output with 2-EL35's in push-puli. Mike
and gram. inputs, tapped output transformer,

£9/19/6. Carr. 10/6.
(Su|table hand microphone for above 30/- extra.)
= \\i\‘

TRUVOX/TANNOY
LOUD-HAILERS
With 180. ohm line,
transformer and con-
denser. | e

GEE BROS. (RADIO) LTD.

15 LITTLE NEWPORT STREET, LONDON, W.C.2.
ADJOINING LEICESTER SQ. TUBE STATION—Open 9-6 Weekdays.

TRANSFORMERS
RCA PLATE TRANSFORMERS. {90 to 250
v. primary. 50-60 cycles. Secondary |,500-0-

1,500 or 2,000-0-2,000 at 500 milliamps.
new and boxed. £6/I0/- Carr. extra.
L.T. TRANSFORMERS for Battery Chargers,
etc. All Pri. 200/250 v. Tapped 50 cycles.
Type 048B. Sec. 24, 30, 36 v. 6 amps. 4 x 4 x 4in.
£2/9/6. Type 066A. Sec. 18, 24, 30, 36 v. 8 amps.
4 x 4 x 5in. £3/19/6. Type 053A. Sec. |2, 24,
30 v. 10amps. 4 x5 x Sin., £4/4/-. Carr. 3/6 each.
AUTO TRANSFORMERS. 0-110, 205,
225, 245 v. Fully shrouded. Terminal block
connectors.

Type 063A. 500 w., 4 x5 x Sin., £3/7/6. Carr, 3/6.
Type 064A. 750 w. 4 x 6 x 5in., £3/17/6. Carr. 3/6
Type 065A. 1,000 w. 4 x 7 x 5in. £4/17/6. Carr. 5/~
20 kV/A AUTO TRANSFORMER. 230/I15
v. 50-60 cycles, by lefferies Transformer Co.,
U.S.A, Perfect condition, £20. Carr. 20/-.
E.H.T. TRANSFORMER. 8,000-0-8,000 at
400 mA. Primary 230 v. 50 cycles. Oil filled.
New and in original crates. £25. Carr. 10/-.

G.P.O. RACKS
19in. Heavy duty all steel
Standard drilling
5ft. 6in. angle uprights.
£3/10/-. Carr. 15/-.
6ft. channel uprights. £5. Carr. 15/-.

Brand

7% ohms, handllng
capacity 8 watts.
Complete in slope-
front wooden case,

Brand new 27/6.
Carr. 4/6.
BAKERS SPEAKERS

“SELHURST i
L BRAND NEW
SPECIAL NEW ARRIVAL !
COUNT AUDITORIUM.”
400 c.p.s., 35 watts. Flux density
QUR PRICE £I5.
¢ 12in. P.M.” 15 ohms, |5 watts, 30-14,000
c.p.s. OUR PRICE £4/10/-.
“AUDITORIUM.” |2in, |5 ohms, 12 watts.
35-16,000 c.p.s. Flux density 14,500, OUR
PRICE £7/10/-.
“*SUPER HI-Fl1 25.”" [2in., I5 ohms, 25 watts.
25-20,000 c.p.s. Flux density 17,600. OUR
PRICE £9/9/-.
Full descriptive specification available. S.A.E.

EXPONENTIAL HORNS
by famous manufacturer of
P.A. systems, 15 watt, 25in
long, 20in. square flare. 4
ohms speech coil (Tannoy) 4
Good condmon - )
£7/10/-.

Carr 10/.-.

“ I5in. VIS-
I5 ohms at
18,000,

NEW P.M.
HEAVY DUTY
SPEAKERS

Complete with O.P.
trans.,, in all steel
blue-grey double gril-
led cabinet. 6in. 30/-.
8in. 32/6. Carr. 3/6 ea.

ROTARY CONVERTER. 24 v. D.C. input.
230 v. A.C. output at 250 watts. Complete
with starting switch., New and unused. £I5.
Carr. 7/6.

ROTARY CONVERTER. 24 v. D.C. to
230 v. A.C. 50 cycles, 50 watts. Brand new
and unused, £8/10/-. Carr. 7]6. Ditto, 100
watts £6/9/6. Carr, 7/6.

ROTARY CONVERTER. Ex-Govt. 12 v.
D.C. input, 230 v. A.C. output 50 cycles at
135 watts. Complete in carrying case with
lid. Voltage control sliding resistance, mains
switch and 0-300 v. A.C. flush meter. in good
condition. £10. Carr. 10/-.
Motor only, without case, etc.
and unused. £8/10/-. Carr. 5/-.

Send S.A.E. for comprehensive list of P.A. equip-
ment for outdoor and indoor use.

R.C.A. AR88-D RECEIVER
Mint condition. Freq. coverage 540 Kc/s.,
32 Mc/s. £50. Carr. 20/-. Also 1.F.’s avail-
able. Freq. coverage 75-550 Kc/s., 1.5-30
Mc/fs. £45. Carr. 20/-,

Brand new

CONDENSER, oil filled. 240 mfd. 230v, A.C. or
600 v. D.C. Made in U.S.A. Size 2lin. x 53in, x
9in. Brand new in original cases, £7/10/-. Carr 5/-

QUALITY TEST EQUIPMENT

METER BARGAIN! POCKET MULTI-
METER MODEL U.I

Sensitivity 300upA. 1,000 o:p.v. in 5 ranges.
Size 54in. x 3lin. x 2iin. Complete with test
prods and ready for use. ONLY 5%/6. P. & P. 2/-

UNREPEATABLE OFFER OF THE POPULAR

TAYLOR VALVE TESTER Model 45A.
Input 200-250 v. A.C. Will test English and
American valves with filaments from |4 v,
to 117 v. Perfect condition. Complete with
full instruction manual. £10. Carr. 5/-

Freq. band 1,900
Ke/fs. to 8,000
Kefs.(158-
37. metres)
in two ranges.
1,900  Kefs.—
4,000 Kcs. also
4,000 Kefs.
8,000 Kefs.
6 v.
D.C. input.
Complete with
twin  crystal,
spare vibrator,
head phones,
original in-
struction
manual and transit case, As new, £5/5/-.
BRIDGE MEGGERS. Evershed and Vignoles
Series 2 in perfect condition. 250 v. £22. Carr.
paid. Leather case available. at 20/ extra.
MARCONI SIGNAL GENERATOR TYPE
TF517-F/l. Covering 10-18 Mc/s,, 33-58 Mc/s.,
150-300 Mc/s. In very good condition. Com-
plete with full technical data and instructions.
Unrepeatable at only £12/10/-. Carr. 20/-.
BRAND NEW CRYSTAL CALIBRATOR
No. (Battery
powered |.4 v, valves.)
Complete with full
working instructions,
circuit diagram, carry-
ing haversack, con-
necting lead and spare
valves. Frequency
range: 1.5 to 10 Mc/s.
(nominal) but can ac-
tually be used up to
30 Mc/s. Weight Slb.
Size 7 x 7% x 4in.
As fully descrlbed in "*Practical Wireless,”’ Dec.
issue, pages 691-693. ONLY £4/17/6. P. &P. 2/6
MULLARD BRIDGE. Type GM. 4140/l.
Mains operated from 1002250 v. A.C. Will test
resistances from 0. ohm to |0 megohms and
condensers from {Opf to 10mfd. Good con-
dition and complete with instruction booklet.

WAVEMETER CLASS D.

£6/19/6. P. & P.2/6,

9-1 Sat.
JUST ARRIVED!

SUPER QUALITY AMERICAN TAPES

C.B.S," “ Triton "’ etc.

600ft. 5in. 12/6
1,2008t. 53in. 19/6
1,2008t. 7in. 19/-
1,8008t. 7in. 29/-
2,400ft, 7in. 48/-

Many other types avail-
ableincluding**Scotch,”’
SEMI,” etec. Send s.a.e.
for our huge money
saving . literature on
Tapes and Accessories.
A.C.-D.C. RECTIFIER POWER SUPPLY UNITS
110/230 v. A.C. 50 cycles input. 100/110 v. D.C,
output, max. 24 amp. Brand new and unused.
£4/10/-. Carr. 7/6.

230 v. A.C. 50 cycles input, 200/220 v. D.C.
output at 3/4 amps. approx. Good condition.
£10. Carr. 10/-.

200/250 v. pri. |10 v. sec. at 4 amps. max. Brand
new and-unused. £8/10/-. Carr. 10/-.
Type 67, 200/230 v. A.C. 50 cycles input. 240-
0-240 v. D.C. output at 14 amps. (Valve recti-
fication.) Fitted with switch fuses, regulator
and overload controls. Brand new in maker’s
original crates. £10. Carr, 10/-.

MINIATURE

LEAD ACID
ACCUMULATORS

2v.1.5 A.H. Size
4 x1% x1in.” Wt.
approx. ilb., 6/6.
12 v. 0.75 A.H.
Size 4 x 3 x 1}in.
wit. approx. 2Ib.
22/6.

NEW AND UNUSED ACCUMULATORS
12 v. 75 A.H. £4/10/-. Carr. 8/6.

12 v. 25 A.H. 45/-. Carr. 7/6.

2 v. 100 A H. (ex-Govt.) with carrying handle.

Size 64 x 6} x 34in., 15/- each. Carr, 3/6.
2v. 16 AH., 7% x 4 x 2in,, 5/- each. P. & P.

2/-. 6 for 24/-« P, & P. 10/-.
6 v. 75 AH. ldeal for starting or storage. 59/6.
Carr. 7/6.

6 v. 20 A.H. comprising three 2 v. celluloid-
cased cells in wooden case. Overall size 5 x 5 x
74in. 17/6. P. & P. 3/6.

HELLERMAN TOOL KIT.

Type T.K.3. Contains sleeve expanding tool,
wire stripper, 250 sleeves of assorted sizes.
A mu7t for every workshop, etc. 32/6. P.
&P, /-

e e
10-LINE TELEPHONE SWITCH-BOARDS. |

For the complete control of |0 extensions (Tele.

R etc.). Complete with jacks, leads and
operators hand set. Good condition. £9/19/6.
Carr. 10/6.

TELEPHONE SETS (TELE “F")

Housed in Bakelite cases, complete with built-in
ringing generators and batteries. Ideal between
two or more positions up to practically any
distance. Tested before despatched. ONLY
70/-. P. & P. 3/6. 2 sent for £6/10/-. Carr. paid
TELEPHONE CABLE. Twin one-mile drums
(Don 8), £5. Carr. 20/-. Single one-mile drums
(Don 3), 50/-. Carr. 7/6.
CRYSTAL MICROPHONE MODEL BM3
Three way mike for
hand, desk or, floor (DeSk- i e
itlus. 12/6
stand use. Response sxtra)
100-8,000 cfs. Sen- :
sitivity —62db. Length
7in. Head dia. |{in,
Suppliea with neck band .
and screened lead. Ter- [
rific performance—out-
standing value at ONLY
£2,

/5/=.
TELESCOPIC FLOOR
STAND. HEAVY Sin.
dome chromium base,
chromium stand with
screw top. Extends to
approx. 6ft. Suitable for above mike, etc., £2/106/-.
Carr. 5/-.
MOVING COIL MICROPHONE.
plete with 12ft. screened lead £2/10/-.

Com-

GER. 6794/1453
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BUILD THIS HIGH GRADE
SIX TRANSISTOR RADIO!!

USING OUR MATCHED COMPONENTS

Y PRINTED CIRCUIT, READY DRILLED

% MW/LW FERRITE AERIAL

% OSC/I.F. TRANSFORMERS

% DRIVER & OUTPUT TRANSFORMERS
— 500 mW OUTPUT! —

BASIC COMPONENTS & PRINTED 5 5/ -
CIRCUIT, AS SHOWN BELOW =2

WITH FULL PARTS LIST OF COMPLETE RECEIVER
AND DETAILED ASSEMBLY INSTRUCTIONS.

ALL COMPONENTS MAY BE BOUGHT SEPARATELY.

SEE PRICE LIST OPPOSITE =

TRANSISTOR COMPONENTS

LIST

35 Oscillator Transformer. MW/LW  f&in dia..... 5/9
36 1st/2nd I1.F. Transformer (pair) in. dia......... 11/6
37 8rd LF. Transformer. &in. dia................. 5/9
38 Driver Transformer (C.T. Sec.) $Xgin........... /-
39 Driver Transformer (Split Sec.). $X§in......... /-
40 Output Transformer 500 mW/3 ohm. $Xgin..... 6/9
41 Output Transformer 150mW/3 ohm. §Xgin....... 6/9
42  Output Transformer Class A 30mW/3 ohm. §xgin. 6/9
30 Ferrite Aerial MW/LW. 7Tx}in........... ... ... 9/3
31 Ferrite Aerial MW/LW. 4} Xx}in............... .. 8/—
43 Printed Circuit, Drilled. 8% 24in............... 9/~ 1.
43 Audio Oscillator Transformer, 1,000 C/S. $xgin... T/=
29 R.F. Choke, Sereened. 250uH Lin. dia....... 4/6

4in. Square Transistor Transformers
20 Oscillator Transformer. MW/LW

i } Set of 4 29/~

21 IF. Transformer. (2 required)
PROMPT DESPATCH [/ Piciace

22 I.F. Transformer.
SOME POSTAGE

NOMBREX LTD.

SALES
DEPT. W5

DUNSTAN ROAD ESTATE,
BURNHAM-ON-SEA, SOMERSET

TRANSFORMERS

Cﬂ“.S LARGE OR SMALL QUANTITIES

CHOKES TRADE ENQUIRIES WELCOMED
SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, eTC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD

CONTRACTORS TO G.P.O., M.OS., L.EB.,
123-5-7 PARCHMORE ROAD, THORNTON HEATH SURREY
LIVINGSTONE 2261 EST. 1933

Send us your enquiries for all types of

QUARTZ CRYSTALS

for:

RADIO FREQUENCY CONTROL
FILTER PURPOSES
ULTRASONIC PURPOSES

METALLIZED TO SUIT REQUIREMENTS
ANY SHAPE AND SIZE CUT TO SPECIFICATION

PIEZO LIMITED

26 St. Albans Rd., Watford, Herts. Tel : Watford 27808

T —
L Band: 5J26 ..ot $300.00 X Band: 6002 ...l $459.00
5777 e 245.00 6390 ...l 145.00
S Band: Tl e 220.00 Ku Band: QK324 ................. 2,200.00
2K28 el 40.00 J
C Band: BL212 ... 445.00 K Band:
Xb Band: Ka Band:

These are representative selections . .

PAGE ELECTRONICS

. thousands more in stock . .

. plus the regular POWER and
INDUSTRIAL types. All material FOB-NYC, subject to prior sale and price change. 24-hour tele-
phones: COrtlandt 7-4245.

136 Liberty Street, NYC 6, NY
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REDUCTIONS 1IN
MULLARD ~TRANSISTORS

0C19.. 48/~ 0C75.. 8/-
0C35.. 25/6 OC77.. 15/-
0C44.. 11/~ 0C78.. 8§/-
0C45.. 10/~ 0C78D 8/
0C70.. 66 0C81.. 8/~
0C71.. 6/6 0084 .. 11/-
0C72.. 8/~ 0CI70 13/6
0C72pr. 16/~ OCI7T1  14/6
0C73.. 16/~ 00202 36/

A SPECIAL OFFER OF SIX
MULLARD TRANSISTORS

1 0c44
2 0C45
1 0C81D
2 0C81

Only 42/6 set

EDISWAN TRANSISTORS
XA104, 12/~ each.
XA103, 10/~ each.
XB102, 6/6 each.

LOUDSPEAKERS

ALL BRAND NEW
24in. square Rola C25 ............
24in. square EMI o £
4in. square Elac Tweeter
Sin. round Plessey with O.P. T
64in. round Celestion .
8in. round Richard Allen
10in. round Elac. .......
12in. round Plessey ..
6in. x 4in. Plessey
7in. x 4in. Plessey 5
8in. x 4in. Celestion and Rlchard

Allen -
10in.

x 6in.

12in. Heavy Duty

RECORDING TAPE

Acetate based tape (standard)

34in. spool 200ft, .. 5/-
5in. spool 600f¢. .. 13/9
5%in. spool 850ft. .. .. 18/6
Zin. spool 1,200ft. ..... 23/-

P.V.C. based tape (extended pla)
34in. spool 300ft. ..

5in. spool 900ft.
53in. spool 1,275ft.
7in. spool 1,800ft. ........

MINIATURE EARPHONES
FOR POCKET
TRANSISTOR RADIOS

High quality and remarkably sen-
sitive. Complete with trans-
parent ear-insert, 3ft. cord, sub-
miniature jack and socket.

Crystal Earpiece, high imp. 7/6 ea.
Magnetic Earpiece, low imp. 7/- ea

6V6GT 7/9
/ VALVES BY &' 7% P. W. TRANSISTOR
6X5G ... T/
RETURN POST (i i e
7/B6 IO;b (PRINTED CIRCUIT VERSION)
B7 ... 8/6
TP22  8/- |5U4G... 5/~ |7C5 ... sf_ ALLCOMPONENTSAVAIL.
6 8{2 .19;2 5v4 ...t1/6 | 7C6 ... 8/- ABLE FROM STOCK.
AZl .10/~ | ELSI ... 4 13/6 {5Y3G ... 8/— [7H7 ... 8/- SPE RE
AZ31 L 10)- | EM34 - 9f6 |U28 10~ [3Y3GT 76 |757 96 | | Fon ruLL raT caino CE
DAF96 8/- | EM80 9/6 | Us0 8/~ | 5Z4G 9/-|7Y4 ... 6/6
DF9% ... 8/~ | EM81 10/6 UABCBO 9/- 1 6AT ...10/- | IOF1 ..12/6 Coil Set (Osc. and 3 |.F.T.S) 22/6
DK96 ... 8/- | EY5! ... 9/6 | UAF42 9/6 | 6A8G ... 9/~ | 10P13...23/3 Driver Transformer ......... 11/6
DLY96 ... 8/~ | EY86 ...10/- | UBC4l 8/6 | 6AKS ... 5/ | 12A6 ... 5/- Output Transformer
EABCS80 9/- | EZ40 ... 7/6 | UBCBI 11/4 [ 6ALS5 ... 4/— | 12AH8 12/- Ferrite Rod Aerial
EAF42... 9/6 | EZ41 ... 7/6 | UBFBO 9/ | 6AM5 .., 7/6 | 12AT7  7/6 Printed Circuits .....
EBSI 4/6 | EZ80 ... 7/- UCC84IOIII 6AM6 ... 4/~ | 12AU7 8/- OO Gang Condensers /
EBC3 5/- | EZ8! ... 7/- | UCCB5 9/6 | 6AQS ... 7/6 | I2AX7 8/- VYolume Control V.C. I545 10/6
EBC33 6/9 | FCI3 .. UCH42 9/6 | 6AT6 8/6 | 12BA6  9/- Switch . 3/6
EBC4l  8/9 | FW4/500 12BE6  9/- Hardware Kit ... 4/6
EBF80 959 12C8 7/ Transistors (set of 6 plus
= L T= P
EBF89 9/6 | GZ32 t1/6 |J7GT 10/6 crystal diode GD9) ......
ECC8t 8/- | HL23DD 8/6 12K7GT 6/6 Speaker ....
ECC82 7/6 | HL42DD 12K8GT 13/6 Case
ECC83 9/- 10/- 12K8M 13/- Comple
ECC84 10/- | KT2 ... 5/~ 12Q7GT 6/6 sers
ECC85 9/6 | KT33C 6/- 12SK7... 6/- Complete
ECF80 12/- | KTé! ...10/- 12SL7 ... 8/- tances
ECE‘BZ Ig;g KTWél Ig/: 5 I2SN7G1I'OI Trimmers (2)
ECH42 MX40 / o = All above components are brand
ECHB! 9/- | VALVES 5/- N 1502 ... 7/9 P ull
ECL8O  9/6 | OZ4 ... 4/6 | VRI05/308/- | 6J5GT-.. 5/ | 25A6G. .. 8/ =" o gyt Yl suarantec
ECL82 10/6 PCC84 ?56 \655%0[(%?5/6 gigl“l L :;6 %gliiGT Ig;—
VALVES PCC85 | = G- 6
EF6...... 5/- {PCF80 89| 12/14) 8/9 | 6J7G ... 6/6 | 25Z5 ... 7/- LIGHTWEIGHT SOLDERING
EF36 ... 3/6 | PCF82 11/6|Y63 ... 7/6 | 6K7G ... 3/6 | 25Z6 ...10/— IRON. Latest design, for use on
EF41 ... 9/6 | PCL83 13/6 | IA7GT 13/6 | 6K7TM ... 6/9 | 30FL!...10/6 200/250 volts, with detachable handle,
EF50 5/~ | PL36 ...13/6 | IC2 ...§1/6 | 6K8G ... 6/6|30LI5 23/3 can be carried quite comfortably in
EFSOSYL 7/- | PL8I ...11J- | IC5GT 12/6 | 6K7GT 5/9 [ 30P4 ...15/- pocket, {8/9 each.
EF80 ... 7/- | PL82 8/6 | {H5GT 9/- | 6K8GT 10/~ | 30PI12...12/6
EF85 ... 7/- | PL83 9/6 | IN5 ...10/6 | 6L6G ... 8/— | 30PLI...12/¢
EF86 ...12/6 | PX25 12/6 [ IRS 7/6 | 6L6M 9/6 35L6GT I0/ HENLEY SOLON SOLDERING
EF89 ... 8/9 { PY80 7/6 | IS5 6/6 | 6LIB 11/6 | 25Y5 99 IRONS. 65 watt, with oval bit,
6N7GT 7/6 3SZ4GT 8/ 29/- each; 65 watt, with pencil bit,
6Q7G ... T/6 |42 ...... 8/_ 30/8 each; 25 watt, instrument
6Q7GT 9/6 | 352Z5GT 9/_ model, 24/- each.
A 22577GT gf— ;2L6GT “3’56 All spares available from stock.
I "
EE e o i | T v o
..10/— | PEN45 8/-
EL4l . 9/ | SP4 .. 51— | 4DI ... 3| | 6UAGT 12)- | 210DDT 4f5 SINGLE PLAYERS
EL84 9/- | TH30C 5/- 5R4GY 9/6 | 6V6G ... 5/- | 210VPT 3/6 GARRARD
Model TA/Mk. Il. 4-speed single
player. Die-cast aluminium pick-up
RECORD PLAYERS with GC2 cartridge. Automatic
stop. 9%in. dlameter turntable,
. £8/10/-.
AUTOMATIC RECORD Garrard RCI20 Mark Il, 4-speed EMI 985 TURNTABLE UNIT
CHANGER UNITS unit with GC cartridge, £6/19/6. g5, ¢he l-'lxolmel Co'_?structor.
Robust and Reliable. Heavy 8%in.
“ » " 1
SR LTICBR FASL Y Garrara 9, 4opess i s, et il b
£6/15/- with GC8 cartridge, £10/10/-. R Sp:‘ade}fil polel &00/250 oy
BSR ‘' Monarch” UAS8. As motor. atching pick-up with
above but fitted with BSR FULFl Garrard Laboratory Series Auto  CGPé7/2.  PRICE 88/6. Post 2/6.
STEREO cartridge ......... £6/19/6  curntable type A, can be supplied E._':.I. Single Player‘,_ 4d speed
2 ic R with or without base, and cartridges  With automatic stop, fitted with
g:::agre:" Ig_sl‘\’::g.m AWl e’ to your specification, prices from pcos) IStateolturporer| cantridge:
records 10in. and 12in. Arm wired  £21/1/5. ey
for Stereo. Fitted MPMS Head Collaro Junior, 4-speed turntal;le
:‘I&ulding with GCB Monaucrla‘:lf;;; Collaro, the latest Collaro Studio 2:‘:5“")“:::3_” eCoﬂr:slet:ﬂ hw::z
G o conon > OO R automatic record changer, 4-speed S Fray crgeam o nrarrc’)on
BSR ‘‘ Monarch ”” UAI4, 4-speed  unit, finished In cream, fitted with  turntable mat and speed control.
unit In two-tone grey...... £7/19/6  turnover cartridge, £7/19/6. Price 75/- or turntable and motor
only at 52/5. Pick-up oniy 27/6.
CATALOGUE

+% Acos Mic., 39/I.
or floor stand unit.
7/6 extra,

Listed at 3 gns.
Floor stand adaptor, 12/6 extra.

Crystal stick microphone for use as a hand, desk

OUR PRICE 39/6. Table Stand

Y Acos Mic. 40, as supplied with modern tape recorders with a folding

rest and 8ft. lead Listed at £1/15/-.

OUR PRICE 19/6.

+ GBS Microphone, pencil stick type fitted with muting switch, 42/,

% T.S.L. Crystal ‘‘Stick” Microphone, Model MX3, for general
purpose use, complete with table stand, 45/-.

% T.S.L. Moving Coil Mlcrophone. for hlgh or low impedance. Brown
and cream plastic case with a fold-in table rest, 6ft. cable and a standard
3-way connecting continental plug, £4/4/.

e

LEEDS

—ww—l—mww—il-

103 LEEDS TERRACGE,
WINTOUN STREET,

OUR 196] CATALOGUE
IS NOW AVAILABLE.
PLEASE SEND 1I/- IN
STAMPS FOR YOUR
COPY. TRADE CATA-
LOGUE ALSO AVAIL-
ABLE. PLEASE ATTACH
YOURBUSINESS
LETTER HEADING.

add 2/~;

TERMS: Cash with order or C.O.D.
tage and packing charges extra, as follows:
Orders value 10/- add 1/-;
£5/5/- add 3/-,
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
7 to Friday. Saturday 10 a.m. to | p.m.

Pos-

20/- add 1/6; 40/-
unless otherwise
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BENTLEY ACOUSTIC CORPORATION LIMITED
The Valve Specialists 38 CHALCOT ROAD, LONDON, N.W.1

Telephone: PRIMROSE 9090 Nearest Underground: Chalk Farm

“EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECELVED.
TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

0AZ ..17/6 | 6BA6 7/8 | 68Q7GT 9/~ | 12Y4 10/8 | 305 ..10/6 | EAF42 9/- | EF40..15/- | E241 . . 7- | PCF84 18/7 | UL9 ..36/- | UL4l.. 9/— MIDGET
OB2 ..17/8 | 6BE6  6/- | 6U4GT 12/8 | 19AQ5 10/6 | 807 .. 7/6 | EB34 .2/6 | EF4l .. 9/ . 7/- | PCF86 15/~ | U22 .. 8/- | UL44 26/8 SILICONE
0ZAGT 5/~ | 6BG6G 23/3 | 6USG 7/8 19H1 10/- | 4033L 12/6 | EB41  8/6 | EF42.. 10/8 PCL82 10/- UL46 14/8 RECTI-
1A5 .. 6/- | 6BH6 8/- | 6V6G 20D1 ..15/3 | B763 ..12/6 | EBO1  4/- | EF50(A) /- PCL83 10/6 | U25 1711 | ULS4 8/8 FIERS,
1ATGT 12/— 6BJ6 /- GVGGTG 8/— 20¥2 ..26/6 | ACGPEN7/6 | EBC33 b5/- | EFR50(E) 8/—

0"
=
-
e

PCL84 12/8 | U26 ..10/- | UM4 1%/3 | two in scries
105 ..12/6 | 6BQ7A 15/~ X4 5/~ | 20L1 ..28/6 | ATP4 5/- | EBC41 8/6 | EF54.. 5/- PCL85 '16/7 | U31 .. 9/6 | UM34 1%38 | give 240 v.
.17/8 | 6BRT 23/3 GXBGT 8/~ | 20P1 ..26/6 | AZ31..10/- | EBC81 8/- | EF73..10/8 PEN25 4/8 | U33 ..26/8 | UM8SO 15/3 | at 4 amp.

PEN43 19/6 | U35 ..26/6 | URIC 18/7 | 10/6 ea. No

1G
1H5GT 10/8 | 6BW6 8/6 | 6/30L2 10/- | 20P3 ..23/3 | AZ4l 18/11 | EBF80 9/- | EF80 .. 6/-
114 3/6 PEN46 7/8 | U37 ..26/6 | UU6 19/11 | larger than

6BW7 6/~ | 7B7 .. 8/6 | 20P4 ..28/8 | B36 ..15/- | EBF8313/11 | EF85.. 6/-

GZ3:
1LD5 5/- 6BX6 6/- | 7C5 .. 8/— | 20P5 ..23/3 | BL63 7/6 | EBF89 9/6 | EF88 ..10/6 | PL33..19/3 | U45 .. 9/- | UUB 26/8 | a resistor!
1LNS ..5/- | 6C4 .. 6/— | 7C6 .. 8/- WASG 10/8 | CBL31! 23/3 | EBL2L 23/3 | EF89 .. 9/- .. 7/6 | PL36 18- | US0 .. 8/8 | UUS 7/8 Transistors
]N6GT 10/8 | 6C5 6/8 | 7H7 .. 8/- | 25L6GT10/- | CCH35 23/3 | EBL31 23/3 | EF91 .. 4/6 | HL23DD7/8 | PL38 ..26/6 | U52 .. 8/6 UYIN 18/7 and Diodes
IR5 .. 6/8 | 6CDBG 36/8 | 787 .. 9/6 | 23Z4G 9/6 | CL33 19/3 | EC52 .. 5/6 | EF92 .. 4/6 | HN309 24/7 | PL81 10/6 | U768 .. 6/~ | UY21 13/11
6CH6 .. 9/- [ 7Y4 .. 76 | 2525 9/8 | CV63 ..10/8 | EC54 .. 8/— | EF97,.13/3 | HVR2 20/- | PL82 .. 7/6 | U107 ..16/7 | UY4l 7/6
6E5 ..12/6 | 9BWG 15/3 | 25Z6G 10/- { CY1l ..18/7 { EC70 ..12/6 | EF98..13/3 | HVR2A 6/~ | PL83 .. 9/- | Ul9l ..16/7 | UY85 7/
6FL ..26/6 | 1001 ..138/~ | 278U 19/11 | CY31..11/- | EC92 ..13/3 | EF183 18/7 | KT2... 5/- | PL84 12/8 | U281 19/11 | VM34B 15/~
6F6G .. 7/- | 1002 ..28/8 | 28D7 .. 7/- | D1 .. 3/- | ECC32 5/6 | EF184 18/7 | KT33C 10/- | PL820 18/7 | U282 22/7 | VP4 ..15/-
6F12 .. 4/8 | 10F1 ..28/6 | 30C1 .. 8/~ | D15 ..10/6 | ECC33 8/6 | EK32 8/6 | KT36 29/10 | PX4 ..10/6 | U301 23/3 VP4B 23/3
6F13 .. 10F9 ..11/8 | 30F5 .. 6/- | DAF91 6/~ | ECC34 24/7 | EL32 .. 5/- | KT41 23/3 | PY3l 16/7 | U329 ..14/- .. 8/8
6F23 .. 10P13 15/- | 30FL1 10/- | DAF96 8/6 | ECC35 8/6 | EL33..12/6 | KT44 12/8 | PY32 12/6 | U339 ..16/7 VP41 .. 8~
8F33 .. 10P14 1§/3 | 30L1 .. 8- | DD41 13/11 | ECC40 23/3 | EL34..15/- | KT6l 12/6 | PY80 .. 7/8 | U404 .. 8/8 | VRIO5 §8/- | OA95 5/—
6GH 1246 5/- | 30L15 11,6 | DF6é6 15/- | ECC81 6/- | EL37..24/7 | KTé3.. 7/~ | PY81 8/6 | Us0l 29/10 | VRI50 ¥/6 | OA210 25/-
[3:( 12AC6 15/3 | 30P12 7/ | DF91 3/8 | ECC82 6/6 | EL3g8 ..28/6 | KTo6 15/~ | PY82 7/- | U4020 18/7 | VT501 5/-
3¢ 78 | 85 12AD6 17/3 | 30PL1 10/6 | DF96 8/6 | ECC83 7/6 # EL4l.. 8/- | KT88 24/~ | PYS83 8/6 | UABC80 9/- | VIBlA 5/-
3Q66T 9/68 | 636 .. 12AE613/11 | 30PL13 16/8 | DF97 9/~ | ECC84 9/~ EL42 10/8 | KTW61 6/6 | PY8S i UAF42 9/8 | VU39.. 8/~
384 .. 7/~ | 837G .. 12AH8 12/6 | 35A5 21/3 | DH63 6/6 | ECC85 8/8 L8l 16/7 | KTW62 7/8 | PZ30 19/11 | UB41 12/- | W76 .. 5/8
av4e .. 7/8 | 6KTG 12AT6 7/6 | 35L6GT 9/8 | DH76 5/- | ECC88 18/- ELSil 19/11 | KTW63 6/6 | QP21 .. 7/- | UBC41 8/6 | W77 .. 4/8
5RIGY 17/6 | GK8 12AT7 6/~ | 38W4 7/6 | DH77 7/- | ECF80 10/6 L84 .. 716 | KTZ41 8/~ | QP25 14/6 | UBCS1 11/4 | W8IM &/-
5UAG 6K25 12AU6 23/3 | 3523 10/6 | DK40 21/3 | ECF82 10/8 ELB5 13/11 KTZ63 7/8 | QS130/15 UBF80 9/- | X41 ..15/-
BV4G 10/~ | 6L1 12AU7 6/6 | 35Z4GT 8/~ | DK91 6/6 | ECF86 EL86.. 173 | L63 .. 6/- 10/6 | UBF89 9/¢ | X61 ..12/6
5Y3 .. 8/- | 12AV6 12/8 | 35Z5GT 9/~ | DK92 9/- 19711 | EL91 .. 5/~ | MHL4 7/6 | R12 .. 9/- | UBL21 23/3 | X63 .. 9/-
5Z3 6L7GT 7/6 ] 12AX7 7/6 | 43  ..10/- | DK96 8/6 | ECH21 23/3 | EL95 10/6 | MUl4 8/- | R18 ..14/- { UCC84 14/7 | X65 ..12/8
BZ4 6L18 ..13/- | 12BA8 8/- | 5005 ..10/- | DL86 17/6 | ECH35 6/6 | EL820 18/7 ' N37 ..23/3 | R19 19/11 | UCC85 &/- | X66 ..12/6
6A8 6L19 23/3 | 12BE6 9/- @ bHOCDEG DL68 15/~ | ECH42 8/- | EL822 25/- | N78 19/11 | RK34 7/6 | UCF80 18/7 | X76M 14/-
BAC7 6LD2018/11 | 12BH7 21/3 36/6 | DL92 7/- | ECH81L 9/- | EM34 9/6 | N108 23/3 | 8P4l .. 3/6 | UCH21 23/3 X78 .. 2313
BAGSH 6N7 .. 8/- | 12J7GT 9/8 | 50L6GT 6/6 | DL+ /6 | ECH8313/11 | EM71 23/3 | N308 20/7 | 8P61 .. 3/8 | UCH42 9/6 /3
6AG7 6P25 ..12/6 | 12K5 1%/11 | 63KU 19/11 | DL98 8/8 | ECL80 9/~ | EM80 8/- | N33% 15/- | 8U25 ..28/3 UCHS1 9/8 XD(I 5) 6/6
BAKS 6P26 10/11 | 12K7GT 5/8 t 72 .... 4/8 ‘ DLS10 10/6 | ECL82 10/6 | EM8T 9/~ | PABC80 T41 UCL82 11/6 | XFG1 18/-
6ALS 6P28 26/8 | 12K8 14/- | 78 .... 6/8 | DM70 7/6 | ECL83 18/3 | EM84 10/6 13/11 TDD4 12/6 UCL83 18/3 | XFY12 9/6
6AME 6Q7G .. 6/6 | 12Q7GT 5/- | 80 .... 9/~ | ES80F 20/~ | ECL86 16/7 | EM85 17/3 | PCC84 8/~ | TP22..15/- | UF4l.. 9/- | XFY3417/8
6AQ0 6R7G 10/~ | 128A7 ..8/6 | 83 ....15/- | E83F., 37/6 | EF9 23/3 | EN31 37/~ | PCC85 9/6 | TP25 ..15/- | UF42 12/8 XH(1.5) 6/6
6ATG GSAlGT 8/8 | 128C7 ..8/6 | 83A2 ..26/- | EA50 2/- | EF22 14/- | EYsl 8/- | PCC88 18/- | TYS6F 13/3 | UF80 10/6 | Y83 .. 7/6
6AUG 68C7 .. 7/6 | 128K7 6/- | 150B2 15/- | EA76 9/8 | EF38 4/- | EY83 18/7 | PCC89 11/8 | Ul2/14 8/6 | UFS5.. 9/- | 263 .. 7/8
BAVE 88L7GT 8/8 I 128Q7 11/6 | 185BT 33/2 | EABC80 9/~ | EF37A 8/- | EY86 9/- | PCF80 8/~ ' Ul6 ..10/- | UF86 17/11 | Zé6 ..17/6
():2.] B8N7GT 5/6 | 1487 27/10 | 304 ..10/8 | EACO1I 4/8 | EF39.. 5/6 | EZ40 .. 7/- | PCF82 10/8 | U18/20 8/86 | UF89 8/- | Z77 .. 4/8 | 0C203 58/-
Terms of business—Cash with order or C.0.D. only. Latest catalogue of over 1,000 different valves, also . All valves boxed, fully guaranteed, and new manu-

Post{Packing charges 6d. per item. Orders over £3, post

metal rectifiers, volume t. electrolytic d facturers’ stock or government stores surplus,
f‘lr:rim gecl l?tgmzéetoi%dm exzfa?yw?xlo;f:?ﬁg ngmnet i i dlodes, valve bolders, and Hlvac First-grade goods only, no seconds or rejects. Pleass
shoppers. Mon-Fri. 8.30-5.30. Sats. 8.30-1 p.m. mmmure valves with full terms of business, price 6d. enquire for any type not listed. S.A.E. please.

STEREO £7.7.0

Independent twin channel amplifier with excess of 3 watts
per channel.

Concentric volume control {optimum balance arranged OFFER AT GREATLY REDUCED PRICES
i diatel ith dditi 1 knob €
imptediacel i thoR o diconailct S) due to purchase of entire manufacturer’s stock
Input suiting most modern crystals; ‘output matching A U D ' o M A s T E R

3 ohm speaker each channel. STAR EQUIPMENT
For operation on AC mains 200/250 v. Post & Pkg. 4/-. 1

RECORDER & HI-A  AUDIO  SPECIALISTS

Stoved grey or blue hammer chassis %in, x 54in. x 6in.

Audiomaster
Monaursl con-
trol unit and
power ampli-
fier, controt
unit suitable
for all types
of 33 and 78
record ings.
8 mV semnsiti-
vity for pick-
ups. Provision
for direct con-
nection of tape
headsequalised
to C.CILR. 1.8 mV sensitivity, Power amplifier with a nominal output of 25 watts.
50 watts peak and a distortion value of 0.05% at 20 watts. As reviewed in August
1958 ' Hi-Fi News.” Amplifier and control unit complete listed at £59 10s. 0d. now
offered at £29 10s. 0d. (chassis mounting) (carriage 8s. 6d.). ***Call and hear this
Phenomenal Amplifier.

Audiomaster Stereo Tape Amplifier
This special version is intended for use with the
Harting deck using Telefunken heads. The amplifier
containg two record channels which are easy to monitor
by means of an exclusive feature, a 1in. Cathode Ray
Tube. Play-back can be effected through a suitable
pre-amplifier capable of accepting the signal direct
from the tape head.

Original price £33 18s. now offered at £18 10s.

” E-K-E- (plus 3s. 6d, carr.)
BROTH E RTON, KN OTT I NGI.EY, YORKS' FULL DESCRIPTIVE LEAFLETS AND TEST REPORTS AVAILABLE ON REQUEST

TRADE AND EXPORT INQUIRIES INVITED

If your local dealer has not one In stock we will gladly loan him one for 400 EDGWARE ROAD -+ PADDINGTON, W.2
you to hear. Another Model, £3{12/- carriage paid. PADDINGTO N 5521
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MAINS POWER
SUPPLY UNITS.

Potted and sealed
transformer and
choke by famous
- maker. Mounted on
9 metal chassis 6§ x
74in., complete with
5Z4 rectifier valve
and full smoothing.
Input tapped 220-230-240 voits.
Output: 300 V. D.C. at 100 mA.
6.3V, AC. at 4.5 amp.

6.3 V. A.C. at 2 amp.,
Rectifier supply 5 V. A.C. at 3 amp
conservatively rated. Price 47/6 plus P & P 8/-

BRAND NEW VARIABLE VOLTAGE
TRANSFORMER. For 230 volt A.C. input.
in cases with meter, fuse and indicator
light. Output constantly variable from 0—230
volt A.G. Type I5. 15 amp, Price £22/10/-.
Carr. 5/-.

S.T.C. RECTIFIER.
Bridge = connected.
60 volt. D.C. output |5 amp.
Price 60f-. P. & P. 3/6.

S.T.C. BRIDGE RECTIFIER. New, perfect.
8 plates each I15 mm.. Maximum A.C. input
36 v. D.C. output 5 ampere, 24 volt. Price
20/-. P. & P. 2/-.
NEW WIRE WOUND RHEOSTAT ON
CERAMIC. 58 ohm. 50 watt, complete with
instrument knob. Price 8/6. P. & P. /6.

. W. RHEOSTAT. New. 3.5K or 5K
25 watts, Price 7/6. P.& P, 1/6.

AUTO TRANSFORMERS. Step up, step
down. 110-2C0-220-240 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 £4/4/- each, P. & P. 6/6

HEAVY DUTY L.T. TRANSFORMER.
Very conservatively rated for continuous duty.
New. In manufacturer’s cases. Input 110-260
volt multi-tapped. 50 cycles, single pFl:a_se.
rice

36 plates by 120 mm.
Maximum A.C. input
New, perfect.

Output 28-29-30-3| volts at 21 ampere.
£6/15/-, carriage 10/-.

ROTARY SWITCH REGULATOR. 25
ohms, very conservatively rated at 4 amp.,
will handle 8 amp.
Price I5/-.

Overall size 7 x 8 x 6in.
P, & P, 2/é.

8.day clockwork
TIME SWITCH
Contacts 2% amp.,
230 volt, 24 hour
phase, 4 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/-.

EX P.O. MAGNETIC COUNTER. 3 ohm,
type for 6 V. D.C. operation. 4 figures to
9,999. Price 8/6. P, & P. /3.

TANNOY P.A. LOUDSPEAKER. For out-
door use, metal exponential horn with 20in.
square flare. Overall length 30in. Speech coil
I5 ohms. Guaranteed in working order and
good condition. Price £7/10/- Carriage 10/-.

20-WAY STRIP. Containing standard Post
Office telephone Jack Sockets, overall size 11 x
34 x %in. New. Price 15/~ each. P. & P. 1/6.

10-WAY STRIP standard Post Office tele-
phone Jack Sockets, spacing allowing lgranic
Jack Plugs. New, Price 10/-. P. & P, I/6.

MOULDED CAB-
INET suitable for
J] Transistor Set. Dual
i colour red/black. Size
54in. x 3%in. x 1in,
Gold metal dial.Price
7/6. P. & P. /6

SPECIAL OFFER, TRANSISTORS EX BRAND
NEW EQUIPMENT. 2 off XC.I0lA Push-Pull
pair, Output 400 MW. (=0C72) and | off
X.%IOB Driver (=OCT71). Set of 3 15/6, postage
paid.

SUPERIOR BRAND NEW RELAY. 7,000
ohms coil. Will pull in at 750 microamps, and
out at 450 microamps. Change-over, platinum
contacts. Vacuum sealed, will therefore not be
affected by oil, moisture or water and never
neegs adjusting. Weight 2! oz. Price 18/6.
P. If-

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two coils 350 ohms each.
Operating  current
minimum 140 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 |3 x § x 2in. Price 22/6 each.

G.E.C. SEALED RELAY. Type M.1090.
180 ohms coil, 6/12 volt. 4 C/O. Brand new.
18/-, P. & P. I/-.

PACKARD BELL BRAND NEW RELAYS,
2 pole C/O, 6 volt B0 ohms. 7/6 each. P. & P. 6d.
MINIATURE RELAYS 250 ohms, Two
makes. For operation on 4.5-9 volt. ldeal for
transistor circuits. Weight just over | oz.
Price 12/6 each.

SIEMENS H.S. RELAY. Very latest type,
sealed. H96E. 1,700 ohms plus 1,700 ohms,
single C/O. contacts. Brand new with fixing
c|/ip. F!n maPker's cartons. Price 16/6 each, plus
If-. P, &

SOLENOID OPERATED MAGNETIC
RELAY. Type 5CW/3945, 4 pole changeover,
10 A contacts 24 v. operation. Brand new 13/6.
P. & P. I}6.

CARPENTER’S TYPE POLARISED RE-
LAYS. 2 x 9,500 turns at 1,685 ohms. Price
22/6 each. P. & P, I/-.

HIGH SPEED RELAY. Siemens Two bobbins
1,000 ohms each. New, 10/6 each. P. & P. I/-.

FRACTIONAL H.P. MOTOR MADE BY
FRACMO. For 230/250 volt A.C. Delivers
sth of a H.P. at 5,000 R.P.M. Complete with
wire leads and lin. x fin. spindle. Unused.
Price 39/6 each. P. & P. 3/-

SPECIAL RE-
VERSING 24-
VOLT D.C.
MOTOR 2 AM-
PERE. Quadrant
moves 90 degrees
with limit switches.
ldeal for opening
doors etc. Price
22/6. P. & P. 2/,

NEW IMPORTED EX-
TREMELY EFFICIENT
MOTOR with tremendous
power weight ratio. For
12 volt D.C. but very efficient
on 6 volt. Three position
switch. Weight 2.1 oz,
size I§in, x l}in. dia Speed
7,000 r.p.m. Self lubricating
15/, plus 1/-. P. & P.

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. + 2% at 12 volt.
Loss on 85 volt only 4%. Size
I &in. dla. x 24 in. long. Spindle
77in. long x .15575in. dia. Weight

4 oz. New. Price 25/-, plus 1/-.
P. & P. |deal for portable tape
recorders.

core and junction box.
working order,
3/6.

DESK
TELEPHONE
HANDSETS

Used but perfect.
Complete with two- 7
way calling system ¥
(buzzer), internat
battery. All ready
for simple two-wire
connection. Price
£3/2/6 each or £6 the pair.
handset.

DESK TELEPH ONE SETS, similar to G.P.O.
extension telephones. Each complete with
automatic dial, internal bell and long connection

Used but in perfect
Price £2/17/6 each., P. & P.

P. & P. 3/6 each

DIALS ONLY FOR AUTOMATIC TELE-
PHONES. Used but in good condition.
Price 14/6. P. & P. |/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.). 2in. fl. rnd.
5 amp. D.C, M.|, 24in. fl. rnd,
7% amp. D.C. M.1. 3iin. proj. rn 12/6

9 amp. D.C. Hot Wire W.R. 24in. fl. rnd. 6/6
I5 amp. D.C, M.C. 2in. rnd.
100 amp. A.C. M.1, 4iin. fl rnd.

Voltmeters

20 v. D.C. M.C. 2in. fl. sq.
30 v. M.1. 3in. proj. rnd. .....
300 v. A.C. M.1, 24in. fl. rnd.
40C v. A.C. M.I, 44in, rnd.
9C-180 v. A.C. M.l. 4fin. fl

Milliammeters

| mA. M.C. 24in. fl. rnd.
200 mA, M.C. 24in. fl. rnd.
500 mA. M.C. 2iin. fl. rnd. ....

Microamp
50 microamp.,
4in. fl. rnd.

iron

scaled 0-100, M-C.

500 microamp., M.
scaled 15/600 volt. NEW ............ 16/6

Postage on all meters |/- each.

C. 24in. rnd. F.L.

Miniature latest type
moving coil 0-5 milliamp
meter, 13in  diameter,
flush fitting, complete@
with fixing clip. Price
17/6. P. & P. |/

MINIATURE LATEST TYPE MOVING
COIL MICROAMP METER, F.S.D. 300
microamp, flush mounting, square rim Iin. x
13in. round dial Izin. Ideal as field serength
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.
;Iuaslhpmoun:ing, round, 3in. scale. Price 37/6.

ROTARY CONVERTOR. Ex-W.D. for
12-volt D.C. input, output 230 volt 50 cycles
at 150 watts. Housed in wooden carrying
case with lid. Voltage control slider
resistance, mains switch and 300 volt A.C.
voltage output check meter. Perfect working
order. Price £9/17/6, carriage [0/-.

PANEL MOUNTING TOGGLE SWITCH
D.P.D.G.T. CENTRE OFF. 250 volt 3 amp.
Price 5/6 each.

MINIATURE UNISELECTOR SWITCH.
Two banks of ten plus home contacts onz
bank continuous of normal, 30 ohm coil for
24 volt operation. Brand new, manufacturer’s
packing. Price 22/6 each. P. & P. 2/é.

Postage and Carriage shown above are inland only.
We do not issue a catalogue or list.

SERVICE TRADING Co.

quotation.

‘For overseas please ask for

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2 Tel:
ALL MAIL ORDERS.

47-49 High Street, Kingston-on-Thames

GER. 0576.
ALSO CALLERS AT:

Telephone: KiNgston 4585
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BRAND NEW AM/FM (V.H.F.) CHASSIS
AT £14 (Carr. paid)

]\gg‘- | Ry

Tapped input 200-225 v. and 226-250 v. A.C. ONLY.

(ghassis size 15 x 6% x Bjin. high. New manufacture. Dial 14} x 4in. in gold and
lack.

Pick-up Extension speaker, Ae., E., and Dipole sockets. Five * piano '* push buttons

-OFF, LW, M.W,, F.M. and Gram. Aligned and tested.

‘With all valves and O.P. Transformer, Tone-control fitted.

Covers 1.000-1,900 M., 200-500 M.; B8-99 Mc/a.

Valves EZ80 rect., ECH81, EF89, EABCS0, EL84, ECCS5.

‘to fit chassis, 47/6 (post 3/6).

10 x 6in. ELLIPTICAL BPEAKER, 20/- to purchasers of this chassis.

TERMS:— Chassis £5/10/- down and 6 monthly payments of 30/-, or with Cabinet

and Bpeaker £5/17/- down and 7 monthly payments of 32/-,

Bpeaker and Cabinet

3-VALVE AMPLIFIER (INCL. RECT.)

Capable of glving 4 watts. Maius and output
transformer. Valves ECC83, EL84, EZ80, 3 Con-
trols, volume, bass and treble. On/Off switch.
Fully guaranteed. Chassis size 6§ x 3 x 2}in,
with 7 x d4in. elliptical speaker of 6}in. round
{Goodmans); state which.

ONLY 67/= (3/- P. & P.).

13-CHANNEL TUNER
LF. 16-19 Mc/s. requires
valves PCF80 and PCC84s
Removed from chassis but In
working order.

(2/6 P. & P.) Knob
7/6 2/6 extra. o

50 SILVERED MICA AND CERAMIC CONDENSERS, 10/-. 50 RESISTORS, bi/-.
144 yds. Imm. P.V.C. flexible sleeving 10Q/- post paid.

NEW WAXED TUBULARS, 350 v. or above, 3 of each. .001, .002, .005, .01, .02,
.03, AmF, .25, .5mF, Total 21 for 4/6 (post 9d.). Not more than 3 of one type.

AUTOMATIC RECORD CHANGERS
all 4-speed; all with turnover cartridge crystal—all 5/- extra carr,
B.8.R. UAB—£6/10/-; B.8.R. latest UA14—£7/10/-; UAS Btereo—£7.

GRAMOPHONE AMPLIFIER

with 5in. SPEAKER. On Fabric-
covered Baffle 12§ x 6in. Mains
and Qutput Transformers. EZ40
and BL41 Valves. Tone and
Volume Controls. On/Off switch.
Plenty of Volume. Fully G
ful for Stereo. ONLY 57/~

b T
Post 3j-.

PUSH-PULL AMPLIFIER £4/15/-.
3/- P, & P.

Brand new 200-240 A.C. mains. Bass,
treble and vol. controls fiying panel. With U
valvea EZ80, ECC83 and 2-EL84 glving full
8 w. Chassis 12 x 3% x 3iin. With o.p-
trans. for 2-3 ohm speaker.

STEREO VERSION on same Chassis £4/15/- (P. & P. i#-).

A Quality Tape Recorder. Valves EZ80, ECC83, ECLS2, DM70, Record Level In-
dicator, Acos Crystal Mike. 850ft. Lmitape. Extra spool. 3}in./sec. B.8.R. Monar
deck (1) Vol. (2) On/Off Tone. (3) Ext. L8, (4) Monitor. (5) Radio Input. (6) Mike
input. Fast forward and reverse controls. Cabinet size 14x 11} x7in. Today's
Best Value at 17 Gns. (10/- P. & P.). Low Interest Terms: £4 down and 5 monthly
payments of £3. Write for descriptive leaflet. .

SELF-POWERED V.H.F. TUNER
CHASSIS
covering 88-95 Mec/s. Mullard permeability Tuner,
Dirms. 10}ln. x 4}in. x 5in. high. ECC85; EF91;
EF91 and 2 Diodes, Metal Rectifier. Mains trana.
Fully wired and tested. £7/14/Q 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 7/6 (up to £7/10/-) in equa) four monthly payments. Balance over
£7/10/- add 1/- in £1 und pay in not more than 6 monthly payments. Bce speclal
terms for A.M.-F.M. chassis. All new goods unless stated. Send 6d. for 20-page
catalogue. SATISFACTION GUARANTEED. Posted orders to Camberiey.

GLAbSTON E —RADIO 68A HIGH 8T., CAMBERLEY—,

SURREY.  Tel. 22791
66 Stokes Croft, Bristol, 1. (Camberler closed 8at.)
247, New Road, Copnor, Portsmouth, Hants.

(Portsmouth and Bristo! closed Wednesday)

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU
THE PICTURE

WITH THE
FINEST REBUILT CATHODE RAY TUBES

12 MONTHS
GUARANTEE

IN

12"-~14" £4-15- 0
15"—17" £5- 5- 0
21" £7-15- 0

ALLOWED
ON RECEIPT
OF OLD

TUBE

CASH WITH ORDER
OR PRO FORMA, ADD

126 FOR CARRIAGE
AND INSURANCE

DELIVERY FREE IN LONDON AREA

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.

35, SACKVILLE STREET,

REGENT 6404 LONDON, W.I.

COIL WINDING

High quality coil winding carried out for transformers,
chokes, telephone equipment and relays. Quantity
production a speciality.

Vacuum impregnationt with solventless varnish to RCS
214 where required.

Contractors to the Admiralty, Air Ministry, Ministry
of Supply, G.P.O. and Electricity Boards.

A.LD. and A.R.B. approved.

FRASER SPELLER TRANSFORMERS LTD.

S +:denham Road, London, S.E.26
Telephone: Sydenham 8818/9

We are specialist
distributors and can
offer quick delivery
of all threads, including
B.A. and Unified.

Olivers

= 7
Naver?’

MOUNT PLEASANT,
LEYLAND, LANCS.
Phone: Leyland 21202.
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TESTGEAR CﬂOMPONENTS (LONDON) LTD

I5 ARCANY ROAD, SOUTH OCKENDON, ESSEX.

TEL : AMBassador 1958

THE LARGEST RANGE OF SURPLUS CRYSTALS EVER OFFERED
ALL FIGURES GIVEN ARE IN KC/S AND ARE FUNDAMENTALS. TO SAVE SPACE WE ARE OMITTING THE
FIRST TWO FIGURES OF THE FREQUENCY BUT COMMENCE EACH RANGE WITH THE COMPLETE FIGURE,
THUS: 1000 61.11 66 91 98 1118 26 INDICATES 1000 1061.11 1066 1091 1098 1118 1126. All are available in jin. pin spacing.

Some are available in $in. spacing.

Under 1000 100 455 500 890 983.2 990.5 1000 61.11
66 91 98 1118 26 30 36 83 90 93 98 1205 10 15 48 1324
52 84 1405 08.5 1547 .5 50 54.4 61.1 61.88 65.62 66.75
70 71 75 88 90 1606 12 50 68 70 74 93 1772 .5 80 95
1800 52 61 75 86 1916 25 30 62 81 2000 09 12 55 56 65.75
67.5 68 72.5 81.5 82.5 86 87.5 89 90 94 95 96 2100 02.5
040506 11 12.5 13.4 17.5 18.25 20 23.5 25 27.5 29.6 40 42
47.5 50 53.5 54.7 60 62 63.75 65 66.5 6856875 70
79.5 8
6 9
2

N

5

71 73 76. 0 81.25 82 83.5 84 86.
90 91 95. 75 2200 01.25 02.75 03

85 30 31 31.25 32 36 37.5

47 48.75 50 52 58.25 61 65 70
95 97.5 2300 01.25 02.5 04 06 0.75. O
19 20 25 26.25 30 33 45 50 55 56.25 62.5 66
87 89 92 94 96 99.37 2400 10 15 31 4
46.25 47.5 50 51 60 61.25 62 63.75 70 7
02.5 13 22 25 32 33 34 35.62 40 48 50 54.
71.87 75 90 92 95.62 96 2600 07 17 20.62
56 60 65 70 87.5 90 95 96 97.5 2700 05 1
32 33 36 45 48.75 52 55 56.66 62 63.3 68 80 83 83.33
85.33 87.5 92 2800 02.5 05 10 17 21 23.3 34.33 26 31 33
35 36 40 41 44 45 47.75 49 50 51 53 55 56 62 65 66 67.5 70
73.75 74 75 81 87.5 2900 03.75 10 31 33 35 44 49.87 50
79.25 80 90 95 3000 03 23.5 26.87 31.75 38 40 40.5 45 49.25
50 52.75 53.75 55.6 60 65 70 74 75 81 90 92 95 3100 01.25
08.75 22.25 23.75 25 30 31.25 33.5 35 36 39 40 43 46 50 56.25
58 59 60 61 66 73 77.37 80 87 90 91.5 95 3200 02.5 22.5
23.75 25 28 40 43.75 50 58.75 61.25 65 68.5 70 75 97 3300
01.37 05 10 20 31 33 40 45 50.25 57 70 72 87 90 94 95
3400 02.5 05 16 22.08 27 29 35 37.5 50 51.25 58.75 60

0

5

553.5
5

96 98.
6

—
-3
-1
v
N
woe
= NN
G8ON

84 85 86
25 42 43.12
'80.37 2300
55 60 68.75
4

N

5 68

69

45
63 65 70 80 90 93 96.25 97.33 3500 05 10 15 20 25 26 28
30 32 33.75 35 42 45 46 50 60 70 75 80 85 90 95 3600
02.5 05 10 33 35 40 50 52 55 60 70 80 85 87 88.75 90 3700
01 03.66 15 17 20 25 40 50 52.557.5 60 63 65 70 72.5 80 85 90
92 95 380005 10 15 17.5 20 28 30 32 35 40 47 50 52 54 55 60
62 70 72,5 73.75 75 80 85 90 3905 07.5 13.5 15 25 31.5
32 35 37.5 50 62 70 72.5 75 80 85 90 95 4000 04 05 12.5
20 22.5 25 30 35 36.5 41 50 57.8 60 65 70 71.25 80 83.75
93.75 94 95 4100 01.5 10 13.5 15 16 25 31.5 32 35 36 45
46 50 63 65 71 72 75 78 80 8590 4200 02 05 12 20 25 27.5
28.33 30 35 36.5 40 45 46 47 50 55 70 80 85 89 90 98 4300
01 05 30 31 35 40 42.5 46 52 58 59 60 64 65 72.54 79 82.2
85 90 95 4400 08 15 20 25 30 40 42 45 47 55 70 75 80 90
92 95 98 4500 02.5 07 12.5 15 17 30 39 50 57 62.5 65 70
72.5 75 4600 09 15 20 30 32 40 45 50 52.2 55 60 72 73
86 88 90 92.5 95 4700 15 16 20 22.5 40 42 47 48 50 55 57
63 75 78 85 88 4800 28 30 40 52.5 60 70 71.25 79 80 82 90
4900 02.5 05 20 27.5 35 40 50 70 80 90 91.5 95 5000 05
10 15.5 23 24 30 36.5 40 41.25 45 58 60 70 75 80 90 5100
10 20 30 35 47.5 50 55 70 79 80 90 95 5200 20 22.5 40 50
55 60 70 76 77.9 93 95 5300 10 13.75 20 35 40 50 55 60
66.66 70 75 80 90 5400 10 15 20 25 28 30 33 35 36 40
48.89 50 56 62.6 66.66 68 80 90 5500 02 10 13.33 15 16
20 23 25 26.6 30 35 40 50 50.6 55.55 60 66.66 70.66 75 80
81.25 90 94 95 5600 10 15 20 22 25 30 36.5 40 46.7 48.66
50 60 66.66 70 72 73.33 75 78 80 90 95.5 5700 07 16 18.67.
20 24 28 29 30 33 35 37.5 40 49.06 55 60 62.5 70 75 80 95
5800 01 10 25 40 48.89 54.44 60 75 80 90 5900 03 05 07.5
10 17.5 20 30 35 40 45 50 56 60 65 70 80 90 6000 10 20
21.11 30 32 40 43 50 54.44 55 60 61 65.55 70 75 76.67 78 80
81.85 90 6100 04.44 10 18 20 30 32:22 36.67 40 43.33 50
54.75 55 55.55 60 65.55 66 70 76.66 77 80 87.7 90 92 98.88
6200 02.5 10 17.5 20 21.11 30 32 37 40 43.33 44.5 45 46 47.5
50 54.44 55 60 62.48 62.5 65.5 66 67 70 71 72 76.66 77 80
87.77 90 91.11 98.88 98.89 6300 10 12 18 20 32.22 35
40 42.5 43.33 46.66 50 52.5 54.75 55.55 60 64 65.55 70 75

FREQUENCIES AVAILABLE

76.66 77.25 80 82.5 83 88 90 98.88 6400 04.25 04.4410 17
20 21.11 23 24.5 30 32.22 35.5 37.5 40 43 44.33 44.4 50 51
52 53 54.44 55 60 67.5 70 75 76 80 82 84.5 88 90 91.5 95
98.88 6500 05.55 10 13.3 20 30 37.5 40 50 51 55 57 60
61.11 61.18 62.5 63 70 72.22 75 80 83 33 90 92.5 94.44
6600 02.5 05.55 10 12 15 16.67 17 20 25.5 27.77 30 33 37.5
38.88 43 70 60 61.11 62 66 70 72.22 80 83.33 85 87 90 93
94.44 97 6700 03.75 05.55 08 10 14 16.66 17 19 20 27.7
30 38 40 45 50 53 54.75 55 56 60 61.11 62 65 70 80 83.3
86 90 94.44 95 6800 05.55 10 16.66 20 22 25 27.77 30 32
35 37 38.88 40 50 60 61 63 65.70 72.27 73 75 80 83.33 90
92.5 94.44 97.5 6900 02.5 05.55 10 16.66 20 27.77 30
35 38.88 40 43 47 50 56 60 61.11 63 70 72.22 80 85 90 92.5
94.4 95 7000 02 0510 20 22 30 38.88 40 50 55 60 62 70 73
75 80 90 95 7100 10 20 30 40 48 50 54 60 66 70 72 80 83
90 7200 10 20 25 40 45 50 53 60 70 80 90 95 7300 04 05
10 20 25 30 40 50 60 70 73 75 80 85 90 7400 05 10 20 40 50
57 60 70 80 90 98 7500 10 15 20 30 40 50 60 80 82 90 99
7600 02 05 10 19 20 26 30 38 40 50 54 59 67 70 76 77 80 90
7700 10 20 30 40 50 59 60 7077 79 809099 7800 10 15 20 30
40 47 50 60 70 90 7900 05 10 20 30 40 50 60 80 90 8000

01.43 01.5 02.5 07.69 07.70 08.2 10 11.1 15 18.82 20 21.54
23.64 25 27.14 30 35.38 36.25 40 44 48.61 49.23 50 50.59
52.86 55.5 56.36 60 61.18 63.08 65.71 68 70 72.73 76 77
78.57 78.6 80 81.25 84 89.09 89.25 90 90.77 91.43 92 8100
03.53 04.29 04.3 04.62 05 07.14 10 15 16 17.14 18.5 20 26.25
30 32.31 35.3 35.7 37.5 37.7 40 42.5 42.86 45.88 46.15 46.16
46.56 48.75 54.55 55.70 55.71 56 60 61.54 64.54 66 67.06
68 70 71.25 73.85 75 76 77.65 80 81.43 87.27 88 92.75 93.75
94.29 95.45 98.82 8200 01.54 03 05 07.14 17 17.5 20 22.2

24 25 27.5 28 30 32.66 35.88 36 38.46 40 44 45.7 45.71 48
49.46 50 52.73 53.85 54 55 56 56.92 57 58.57 60 69.09 70
71.43 72. 5 77 78.57 80 83 84.29 84.62 85.45 89 90 92.14
94.12 95 96 97.14 99.83 8300 01.82 04.7 07.69 08 10 12.31
15.38 16.7 17.5 20 22 26 28 30 32 33.3 34.55 35.71 36 38.6
38.64 40 47 47.06 49.46 50 52 53.85 55 56 60 61.54 62.5 64
67.69 67.76 68 70 74.29 75 77.8 80 81.54 84 85 87.14 90
91.82 92 8400 04 05 09.23 10 12.86 15 16.15 20 22.5 23
23.08 28 32.73 36.92 40 41.25 45 50 51.43 52 52.5 55 64.62
65.45 65.46 69.23 70.46 71 76 77.14 78.46 80 81.82 84.62
88 90 92.31 97 98.18 8500 10 12 15.71 20 25 28 30.91
40 41 41.43 44.4 47.27 54 55 56 63.64 65 66 67.14 70 70.8
76 80 91.66 96.36 8600 12.73 20 29.09 30 40 45.45 47 61.82
66.66 66.67 70 78.18 94.55. 8700 04.29 10.91 44 45 56.7
83.1 87.5 90 8800 85 8900 10 25 55 60 85 9012.5 62
65 70 9125 50 9222 38.89 60 73 77.7 80 9315 9400
28 44.4 55.55 88.9 9500 05.5 10 22.2 33.3 33.33 55.50
66.66 88.8 88.9 9600 17.8 20 22.2 27 33.33 50 60 63 66.66
66.7 75 77 9700 11.1 11.11 13.3 20 22.2 44.44 55.55 66.6
77.3 77.7 77.77 88.9 9800 11.1 22.22 27.8 33.3 44.4 44.44
55.5 55.55 77.7 83.3 88.88 88.9 9900 11.1 22.2 33.3 34 35
40 44.44 55.55 77.8 10166 189 223 245 300 391.6 445
477.8 478 488 501 511 534 545 556 567 622 767 800 823
856 878 11463 501 526 587 751 788 814 851 876.

PRICES. All the above are §/= each, post paid, with the
exception of the following: Under 3 Mc s 7/6 each with the
exception of 2182 and 2100 which are 17/6 each. 500, 455 KC
100 and 1000 KC 15/~ each. All above 9000 KC are 7/6 each.
Low Frequency Lattice Crystals, Type FT-24].

‘120 types available from 375 Kc/s to 540.277 Kc/s in steps

of 1.852 Kcfs. Crystals are marked with fundamental fre-
quency X72. Price 5/- each, with the exception of 452.777
454.629 456.944 463.388 465.277- 466.666 and 500 Kcfs
which are 7/6.

Miniature Crystals, Modern §in. Spacing. Type HC-6U
From 15 to 16 Mc/s in steps of 37.5 Kcfs. Price 7/6 each.

50 MICRO AMP MOVING COIL METERS

Brand New and Boxed—IL arge Stocks available.
34in. Square—800 ohms resistance.

Made by Sangamo Weston.' .
4 Scales operated by lever ¢ Set-zero ** ¢ 0-3°°—* 0-30 *—*“ 0-300.”” Easily coupled to

rotary range switch by cord or lever. Ideally suitable for transistor tester, output meter, volt-milliameter. Also Adjustable to

work as centre-zero 20-0-25 pA.

Price 19/6. Postage 6d.

TESTGEAR METER BOXES A Range of robust grey hammer stove enamel steel boxes with 2 detachable hds

Type 1 4 X 5%in.depth2in. .............. Price 103 Type 6 4kin. X 73in.depth4in. ............ Price 13/~
s 2 -Dittobut3in.deep .............. » 10/9 5 1 Dittobut6in.deep ......... e 5 14/=
»» 3 Dittobutdin.deep .............. » 1113 5> 8 63in. x 9%in. depth 54in. .......... » 23/9
s 4 4fin. X 74in. depth 2in. .......... 5 12/- 2in. deep Aluminium Chassis for Type 8........ » 5/
s»s 5 Dittobut3in.deep .............. »  12/9 All the above prices include postage.

We can supply all the above with hole punched to take our 50 Microamp Meter at an extra charge of 1/6.
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17in. -

(LONDON) LTD.
621/3 Romford Road, Manor
Park, E.I2. ILF 6001/3

Send for a FREE CATALOGUE
VALVES

od. Ealvage Graranteed ?/8 D
0AL59606 6C9, 12Y4, CVg6, EB34, EB9l, EF34, 3F36, EFGO

f 0/- Doz.
ILCB, 6Ab, 6AKS, 6AM8, GB?, 6C4, 6D6, 6F1, 6F3, 6F12, 6F13,
G6F14, GFIB 6K7, 6K235, 6L7 8L18, 6LD, 6N7, 6]’25 6P28, 6U4,
68L7, GSN7 68Q7, 024 7A7, EABCSO, EBC41 EBL21, ECC:M,
ECCol, EF39 E¥4l, EF80, EF91, EF93, ELJ2 EY51, KT8l

5/9 Ea 60/~ Doz.
6A7, 6F8, GKE 6Q7, 6Ve, 6X5, EBF80, ECC31, ECC81, ECC82,
EOCSS ECC34, FCFSO ECKS.J ECL80, EL33 ELSS POC&I PCF380,
PL38, PL81, PL8?2, PL83. PY80, PYS81, PYSA, PZ30.
Post on 1—7d. Post on 6—1/8. On 12—2/6.

LOOK

SOLD SEPARATELY

DUKE & CO. | " s

99/6
90/-
I5, 14, 12in. 70}-

12 months guarantee,
CARR. & INS. 15/6.
£1 extra without
OLD TUBE refund-
able if received with-
in 14 DAYS

SPEAKER

5"=6"=8"=7" x 4°. Money back guaranteed.
Enquire for other sues ?x mfd. salvage.
P. & P. 2/9.

ELLIPTICAL SPEAKERS 15/9
8x 3in. and 7x 4in. Brand new. P. & P. on ezalch

EXTENSION
SPEAKERS
19/9

8in. P.M. Speakers fitted into polished cabinets.
(Complete). Switch and flex Included. P. & P. 3/9.

—_— - Zm=a=TmOoPr om3m —

CABINET . £2 9 6
B.S.R. DECK ... £6 I0 ©
AMPLIFIER ... £7 19 6
L. SPEAKER ... 15 9
Also: Mike 27/6, Tape 19/9,
Spools, 2/9, fack Plugs /9.

Amplifier Accessories: Dial,
including sockets and super-
impose switch, 3/6. Knobs 2/6.

COMPLETE KIT — 161 Gns.

switch. Size 8} x 3x 4fin. Drawings
available.

Assembled 18 gns. An excellent 15 valve ex-Rental

Postage: Kit 12/6, Amplifier 4/6. Cabinet 4/6. Deck 4/6. Table Model. Famous manufacturer.
Loudspeaker 2/9. . Tuned B.B.C./L.T.A.  Guaranteed
f Beautifully made Cabinet. Size13x 10} x 7in | 12 months, Personal collection,

Amplifier 5 valves, 3.5 watts. Covered in two-tone coloured rexine cloth. | or delivered by arrangement up to
Level indicator and csuperimpose Stylish design. Easily adapted to Record } 100 miles, special rate, or despatched

Player Cabinet.
very low price. P. & P 4/6.

DE LUXE | COMPLETE 17in. T.V.
TAPE £11-10-0
RECORDER

Exceptional value at this | in 8 parcels for casy assembly, 25/-.

Terms available.

MINIATURE ELECTRIC BULBS
FROM 1V to 50V
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-
ature Filament Lamps for use in existing
or new projects.

VITALITY BULBS LTD.

Neville Place, Wood Green, London, N.22 'Phone: BOWes Park 0016

A. C. SOLENOID type SAM/T

Now fitted with stainless
steel guides—six times the
life.

Continuous 14 ozs at }in.
Instantaneous to 53lbs.
Larger and smaller sizes
available.

Also Transformers to 7
kVA 3 phase.

A. WEBBER LTD.

67-4065

18. FOREST ROAD, KINGSWOOD, BRISTOL. Phone:

German Radio
Television and Phono
Exhibition

Berlini19615

August 25 to September 3, 1961 @
Exhibition ground at the West-Berlin radio tower

Information: £
German Tourist information Bureau 61 Conduit Street, London W 1 :
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Our only address @

(1943
170

Few mins. from Marble Arch @

Telephone: PAD 4455/6
® Immediate dispatch of goods available from stock.
® Carriage charged extra at cost.
® Goods sent to All parts of the World.
LARGE STOCKISTS OF COMPONENTS & EQUIPMENT

T | TELE-RADIO (1943) LTD
189 EDGWARE ROAD, LONDON, W.2

Open all day Saturday

by well-known Manufacturers including :— e DUBILIER e ERIE

® ﬁsoM ETA;.EPL NN é} EEE ® MORGANITE ® MULLARD COLLARO “STUDIO " TAPE DECK.
P ° 5 e PAINTON o WELWYN . g

¢ BULGIN o COLVERN o T.C.C. & WESTINGHOUSE | Br2nd new in original maker's carton. 3 speeds,

STOCKTAKING SALE!

Fantastic reduction in Transformers,
chokes, speakers potentiometers,
plugs and sockets and many other
electroniccomponents too numerous
to list.

Regret caliers only.

Complete range in stock.

JASON CONSTRUCTIONAL KITS

‘BELLING-LEE’ COMPONENTS

Full range in stock including Unitors,

STEEL METER CASES

Screenectors, etc. Send us detalls of
your requirements.

SPECIAL OFFERS!

twin track, 7in. spools, press button controls.
ONLY £12/10/0. P. & P. 4/6.
B.B.C. BAND |I. T.V. PRE-AMPLIFIER.
New and boxed with 6FI2 valve. ONLY 15/6.
{Less valve 4/6). P. & P. 1/6.

PNEUMATIC LID STAY with pressure

4 x 4 x 4in. Sloping :ront :2 8 adjuster. Heavy duty, 10/~ complete. P. & P. /6.
ppiopasnaSlching ELontts “ROLA ” 7 x 4in. elliptical speaker. 3-5 ohms
6 x 6 x 12In. Sloping Front .. £ 5 6 = X 2P P ; :
4 x 4 x 24in. Rectangular 8 6 For the Hi-Fi Enthusiast! ONLY I3/6. P. & P. /6.

6x4x g;n gectangullar 0o :(2’ 2 PARTRIDGE TRANSFORMERS {10v.primary
?oxxésxx zrl-in'e'gteacrzgx;rla; - v ou R N Ew 250-0-250 60 mA. 6.3 v. 2 A. 5 v. 2 A, 21/,

10 x 7 x 7in. Alum. Panel £l 7 6 CHOKE 50H. 25 mA ““ C " are 7/6. P. & P. /6.
12x 7 x 7in. wich Alum. Panci . €114 0 | DEMONSTRATION ROOM | (Gresham Transtormers Led).

14 % 7 x 7in. with Alum. Panel ... £1 I7 6 CHOKE 10H 250 mA. Potted ““ C* Core
14 x 9 x 8in. with Alum. Pane: . £2 ‘; : will incorporate the latest High Fidelity equip- 25/-. :
16 x 9 x 8in. with Alum. Panel ... £2 ment!  Sincere advice and courteous service

:g x é’ xl?'" W"E ﬁ:um :ane: g‘ 'z 8 are just two reasons why Tele-Radio (1943) Ltd. CHOKE 20H S0 mA. Potted, 15/-,

|9§ lex Ig:nw\::nh ALIIan 3:§e| &3 6 0 is the choice of the High Fidelity enthusiast. CHOKE 16H 120 mA. Potted “C" Core,

ALSO FULL RANGE OF CHASSIS
Chassis and Case List Free on request.

ROTARY WAFER SWITCHES
A.B. Metal and N.S.F. Made to order.
Price list free on request.

20/-.

CHOKE 5H (00 mA,, Potted, 5/6.
CHOKE 5H 300 mA. Potted, 12/6.
RECTIFIER 300 v. 300 mA., 13/6.

Stockists of @ Acoustical ® Decca
® Ferrograph ® Garrard e G.E.C.
© Goodmans ® Jason ® Leak ® Rogers
® Tannoy © Vortexion ® Wharfedale,
etc., etc,

DEPENDABLE
ELECTRONIC
CONTROL

EQUIPMENT
> ...BUILT TO SPECIFICATION

Realistic delivery dates for all
types of equipment including
HEAT CONTROL UNITS

POWER SUPPLY UNITS

RELAYS TO SPECIFICATION
PHOTO-ELECTRIC UNITS

BATCH AND PROCESS COUNTERS
ELECTRO-MAGNETIC COUNTERS

SECURITY DEVICES

* o ok b ok %

Capacity available for rapid and economic pro-
duction to your specification. All equipment
built to A.L.D. and I.E.M.E. standards.

| DEPENDABLE RELAY CO. LTD

INCORPORATING DEPENDABLE RADIO SUPPLIES
8A, Ainger Road, London NW3. Tel: PRI 8161

CONTRACTORS TO H.M. GOYERNMENT

Large stocks always available of the following :—
P.O. type 3,000 and type 600 relays,
transistor relays, Siemens high speed relays,
sealed relays by G.E.C., S.T.C. Siemens
Rotary transformers by Delco, Hoover etc.

etc.

H
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SAMSON'S SURPLUS STORES LTD.

LONDON’S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT

AMERICAN HIGH VOLTAGE CAPACI-
TORS. 2 mfd. 10,000 volts wkg., £8/10/-.
Carr. 7/6. | mfd. 20,000 volts wkg., £7/10/-.

Supplied brand new in maker’s
cartons at a fraction of original price. 16 mfd.
400 v. wkg., 8/6. 10 mfd. 16 mid. 660 v. wkg.
A.C., 15/~ 10 mfd. 1,500 v. wkg., 15/-. 10 mfd.
600 v. wkg., 10/6. 8 mfd. 1,500 v. wkg., 12/6. 10 ;
mfd. 300 v. wkg. A.C., 7/6. Please add 2/- No. 1. Pri. 240 v,

Carr. 5/-.
wkg. A.C,, 12/6. Wego 10 mfd. 1,000 v. wkg., i
12/6. T.C.C. 8 mid. 1,500 v. wkg., 10/6. 8 mfd. (":‘°~ 3~5 Pri. 240 v.
500 v. wkg., 8/6. 8 mfd. 250 v. wkg., 5/6. G.E.C. arr, 5/-

mfd., 800 v. wkg., 4/6. Dubilier 8 mfd. 400 v.
wkg., 6/~ 2 mid. 600 v. wkg., 3/6. | mtd. | 69/6. Carr. 4/~

100, 200, 220, 240 v. Sec. 225 v. .| Amps. 47/6. Carr. 4/

EXCLUSIVE PURCHASE OF A.M. P.P. 2

HEAVY DUTY

LT 4
Carr.7)6, 025 mid: 25,000 wolts wks', £610L- TRANSFORMERS‘( 1) :B*A;IJERIES. Size 4 x 4 x 3%in. Weight

LONDONS | i . ;
LARGEST SELECTION = i T om REied orand new with charging

Sec, tapped 4, 6, |1 v. 200
postage on all capacitors. amps., £9/15/-. Carr. 7/6. SUNVIC ADJUSTABLE THERMOSTATS
BRITISH TYPES. Nitrogol. 15 mfd. 250 v. | 'No.2. Pri.240v. Sec.20 v.30amps., £6/15/~. | TYPE T.S.l. Suitable for control up to 300

Sec. 20 v. 20 amps., £4/15/-.
Sec. tapped |I, 11.5, 12, | deg. F. Built-in metal cylindrical case, length

: ] . . " wkg., 5/~ 4 | 12.6 v. 100 amps., £9/15/-. Carr. 10/-. i2ins., dia. lin. Ideal for the lab., workshop
k0 ol R LT No.5. Pri.240v. Sec.tapped 6; 12 v.20amps., | or the home. Brand new at a fraction of

8 mifd. 600 v. wkg., 6/6. T.C.C. 4 mfd. 1,500 v, | No. 4. Pri. 230 v.

5,000 v. wkg, 17/6. 0.5 mfd. 10,000 v. wkeg., No. 6. Pri. 200-240 v. Sec. tapped 9-15 v..

4 amps., 22/6. P.P. 3/6.
17/6.  0.25 mfd., 5,000 v. wkg., 12/6. A.M. ps-, 22
1.5 mfd. 4,000 v. wkg., 10/6. T.C.C. 0.1 mfd. | No. 7. Pri, 240 v.

. Sec. tapped 6 v.-12 v. | ISPECIAL OFFER. BRAND NEW
5,000 v. wkg., 10/6. 0.5 mid. 2,000 v. wkg., | 20amps.72/6. Carr. 4)-.

No. 8. Pri, 200-240 v. Sec. tapped 10 v.-17 v.- Pri. tapped 200-220-240 v. Sec. 4 volt C.T.

—. O . 5,000v. -
:/ltg oiS/Ffdﬁ|5egSev;::1k7g_]szL# g,?:,rrg;g?g,—s 18 v. 10 amps., 57/6. Carr. 4/—. 36 amps. Tropically rated. 25 kV. D.C.
Tl i No. 9. Pri, 200-240 v. Sec. tapped 30 v..32 v.- insulation, Size 9 x 8 x 8 inches plus 4 inch
SPECIAL OFFER: LATEST A.M. RE- 34 v.-36 v. 5 amps., 57/6. Carr. 4/-. terminals, Offered at a fraction of maker’s
LEASE. Isolation Transformers, Pri. tapped No, 10. Pri. 240 v. Sec. 6 v.=12 v. 10 amps., price. £9/10/-. Packing and carriage 15/~

Sec. 24 v. 7 amps. and
32-30 v. 2 amps., 52/6. Carr. 4/ BRAND NEW W.D. TELEPHONE

Tropically rated. Guaranteed £3/5/-. Carr, No. 1f. Pri. 230 v.
d: Sec. 6 v. 5 amps., 12/6. CABLE. TWIN D8, | mile drums, £7/10/-,

No. 12. Pri. 230 v.

/6. Ex. warehouse. TWIN D3, 500 yard drums,

HEAVY DUTY TRANSFORMERS No. 13. Pri. 220-240 v. Sec. four separate 55/—. Carr, 7/6. SINGLE D3, | mile drums,
Tapped to give the following specifications: | windings, 3 x 5 v. C.T. 4 amp., 4 v. 4 amps., | 85/-. Carr, 7/6. Also |/3 mile drums, 32/6.
Pri. 440-400 v. S.P. Sec. 220 v. or 110 v. 600 | Potted type, 32/6. Carr. 4/-. Carr, 5/-~. COMMANDO ASSAULT TELE.
watts. No. 14. Pri, 200250 v. Sec. tapped 3-60-66-, CABLE. PV.C, 1,000 yard drums, 8/Il.

Pri. 220 v. Sec. 220 v. or 110 v. 600 watts. 70 v. 1.2 amps., 35/—:
Pri. 220 v. Sec. 55 v. 10 amps. All winding. No. 15. Pri. 200-250 v, Y /6.
Double wound, £5/19/6. Carr, 7/6. servatively rated at 36 amps., £9/10/—. Carr. |0/-. 100 yard coils, 10/6. P.P. 2/6.

Carr, 4/-. Carr. 4/-. EQUIPMENT WIRE. P.V.C.

[5556 09 "
£Z— EXCLUSIVE PURCHASE EXIDE 12 v.
A.H. UNSPILLABLE LEAD ACID

Latest type. Specially designed for
Rocket Electronic equipment. Maker’s price

deg. C., 27/6. P.P. 3/6.
ADMIRALTY THERMOMETERS. 20-2/0

maker's price, 7/6. P.P. 1/6.

PARMEKO SEALED TRANSFORMERS.

Sec. 26 v., very con- 1/036, 100 yard coils, 6,

P.P, Ij6. 14/0076,

169-171 EDGWARE RD., LONDON, W.2. Telephone PAD 7851, AMB 5125

CONDENSERS. Electrolytic 8 mfd. 375 vw, 1/3; 1000/8 v. 2/6; 2000/50
v. 5/=; 600/26 v. 3/6; 32/375 v. 1/6; 50/50 v. 1/-; 25/12 v. 1/~; 200/275 v.
3/-; 60/350 v. 3/6; 25/50 v. 1/-; 82/200 v.1/3; 4/350 v. 1/-; 204-20/450 v.
3/6. Block paper 8 mfd. 1 kVw 10/-; 8/600 v. 6/6; 8/400 v. §/-; 8/250
v., 4/-; 4/2 kVw, T/6; 4/1kVw. 4/6. INDICATORS, Type 101 with
VCR530 and 2/EB91, 2/EF91, 2/R10, new cond., 30/~ {post 7/-). Type1
with VCRX263, 2/EF52, 5/6]6, 1/6Ve, 1/EY51, 2/EB91, B/EF9l,
RF EHT Generator and 28 kc/s. xtal, 45/ (Rail 7/6). MORSE KEY
with buzzer, on board, wired for 43 v. battery, 8/6 (p.p. 1/6). TRANS-
FORMERS. Open upright, input 200/250 v.” Outputs:—250-0-250 v.,
150 mA,, 5 v. 3 A. and 6.3 v. b A., 26/-. Input 110/230 v. Outputs:i—
6 v. 2 A twice, shrouded, 10/6. Outputs;:— 510-0-510 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., ou?ut 265-0-265 v. 65 mA., T/6 (Post 1/9).
SWITCH fuse splitter, DP 16 A. 15/-. MONITOR 56, triggered oscillo-
scope, comcgrising Indicator 548 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. METERS, 3}in. round flush, 50pA, 70/-
200 uA centre zero, 50/-; 1 mA., centre zero, 45/-; 1 mA., 55/~; 24in. 1
mA., 22/6; 100 mA., 8/6; 2in. 300 mA., each 8/6; 24in. M.I. 20 v. AC,,
8/6; 100 v. A.C, 8}in., 45/-; 150 v. A.C,, M., 6in., in case, 45/-. VIB-
RATORS, Mallory G634C 12 v. 4-pin, 7/6; 6 v. 5-pin reversible, 7/6.
DRIVES: slow-motion Admiralty 200:1 ratio, scaled 0-100 5/6.
R1155 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. 3/6). DYNAMOTORS
(post 3/6). 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; 100H, 60 mA., 8/6; 9H, 100 mA.,
§/6; Potted 10H, 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, good cond., 18/~ (p.p. $/6).
RELAYS, ‘“ Londex,” co-axial, small, 12/24 v., 7/6. SWITCHES: Wafer,
2 pole, 4 way, 4 bank, 1P6W6B, 4P2W2B, 1P7W3B, 1P11W2B,
4P2W5B, 3/6 each. Ceramic 2P4W1B, 1P5W3B, 1P11W, 3P3W2B, 3/6.
Stud, 1P24W2B, 1P8W2B, 3/6; 1P19W2B, 5/6; 1P40WSB in brass
case, 12/6. VALVES: QQV06/40 (5804), 35/-; QQV04/20 {815), 30/-;
VLS389 20/-; VLS631 10/-; BENDIX MN26C M/L bands 70/- (carr. 10/-).
Rx78 2.4-13 mcs. with 100 kes. Xtal 35/~ (p.p. 3/6). Box with 6 GPO
keyswitches and 12 lampholders, 15/- (p.p. 3/6). MOTORS, reversing,
24 v. with magnetic brake, 12/6; synch. 3,000 r.p.m. 100 v. 10 vA., 50~
7/6; Octal plugs, 1/6, B7G plugs, 1/-. Osc. unit 207a with Klystron CV67,
524G and 3 neons, 22/6 (post B/-).

‘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,
15. SEF 6853.

Callers: SUPERADIO (Whitechapel), Ltd., 116 Whitechapel, Liverpool, 1
ROY 1130.

EXPORT ONLY

PROMPT deliveries Mobile V.H.F. Radio Telephones. Frequeney rangee on five bands
{1y 36-44 Mc/s, (2) 65-78 Mc/fs, (3) 78-100 Mc/s, (4) 118-132 Mc/s. (5) 156-174 Mc/s, R.F.
outpnt 10 watts. A.M. Single Channel, crystal controlled. To operate from 6 v., 12 v. or
Mains suppiy sources. Beconditioned with same as new guarantes. Prices from £55 per
complete station FOR UK. Port, as llfustrated.

GENERALLY AVAILABLE
g‘i; Radio Transmitters 1} to 20 me/s, 300-watts phonc output also remote control and

Collins 18Q (TCS Series) Radio Telephones 1}-12 mec/s. 4-channels 25 watts,
Wireless Sets. Nos. 19, 22, 31, 38, 62 and 68, and sparcs.

Aerial masts, Telescopie 8teel 20it. and 34ft.

Field Telephones. D, Mk. V, " F,” “J," * H,” " L,” and EE8. Switchboards 10-Line to
100-Line—portable.

Carrier Telephony Systems, 1 + 1 and 1 + 4 Carrier Terminals and Repeaters.

V.F, Telegraphy Systems. Speech + Duplex, 3 and 6 channel Duplex Radio Teletype
Terminals AN/FGC-1C.

Rectiflers. Charging Sets 6/12 volt 15 amp. new, £12. Mains supply—115 voits and/or
230 volts mains,

D.C. Supply 24-voit 50 amp., new, £35. 200/240 V. mains. D.C. Supply 80-130 volts 0.7
amp., new, £5. 200/240 V. mains.

Aircraft Radio Compasses. Distance Measuring Equipment, and also 10-Channe V.H.F.
Radio Telephoncs.

R. GILFILLAN & CO. LTD.
NATIONAL PROVINCIAL BANK CHAMBERS
29 SOUTH STREET, WORTHING, SUSSEX
Tel.: Worthing 8719 & 3018l
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Brand new, indi- | 57520
vidually checked oslge/ds .
and guaranteed | """ -
ACSPENDD 4/~ | EB91 ... GZ32 ..
AL60 ... § EC52 ... HL23

ECC8I HL23D

ECC82 HL4IDD

ECC83 HVR2

ECC84 5 KRN2A

ECCS8S ... KT2

ECC9l ... KT31 .

ECL80 KT32

EF22 ... KT33c

EF32 KT44

EF36 ... KTé3

EF37A KTé6

EF39 KTWé2

EF50 KTWé3

EF54 MH4 ..

EF55 MH41 .

EF70 ML4 ..

EF73 MS/PEN

EF80 NT37

EF85 (4033A) 10/-

EF86 oD3 .. . 5/-

EF89

EFSI

EF92

EF95

EL32

EL33

EL3S

EL4|

EL42

EL84 PEN220A .

EL85 PENDD/! 360 9/6

EL9! PG7/5 ...... 15/

EMS80 PL36 .. .16/6

.9/~
. 8/-
/)
/0
19/~

EN3I ......... PLBI ..
EN32 ........ PLB2 ..
ESU208 ...... PL83 ..
EY5I 8/~ | PT25H
EY86 8/~ | PX4 ..
EY9! .3/6| PY8O ..
EZ40 . 7- | PX25 ..
EZ80 . 6/6 | PY8I ..
EZ8I ......... 6/9 | PY82 ..
FWA4/500 ... 6/6 l QP21 ..
GL450 ... 16/- | QP25 ........

AND MANY OTHERS IN STOCK including Cathode Ray
All UK. orders below 10f- P. & P. I/-; over 10/- 1/6; orders over £3 P. & P. free.

128C7
128G7
12SH7
128)7

c.oDb.

scanning conl)

45/~
VCRI38 ...30/-
VCI39A ,..35/-
Photo Tubes:
MG8

15—
WLAI7A ...15/-

.2

Tubes and Special Valves.

2/- extra, Overseas Postage extra at cost.

MARCONI SIGNAL GENERATOR. TF
144G, 85 Kc/s—25 Mcfs., Made up to new
standards, £70. Delivered free,

TELEPHONE HANDSET. Standard G.P.O.
type new, 12/—, P. & P. I/6.

FIELD TELEPHONES TYPE “‘L.”" Excel-
lent guaranteed condition £5/5/~ per pair,
carriage paid.

TRANS-RECEIVER No. 22. 2 megacycles
to 8 Mcfs. Built almost exactly as Number [9.
Set much more economical in battery con-
sumption. Complete in fully working condition
with power pack for |2 volts, head-gear and
Ticrophone assembly, key. £9//9/6. Carriage

/-
U.H.F. SIGNAL GENERATOR TYPE TSI14
3,200-3,370 mc/s., power measuring range 20-
200 mW., R.F. ouput power —20 to — 100
dbm below | mW. Power supply 115 w. A.C.
Price £15. Carriage 15/-.
SCR 522 RECEIVERS (BC624), 100-156 Mc/s.,
no valves, 7/6. P. & P
H.T. CHOKES made by Bendlx 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 l6/6.
P. & P. 3/6.
MINIATURE RELAYS. Changeover 12-30v.
D.C. supply, 5 amps. contacts, 5/—. P. & P. 2/-.
PRE-SET DOUBLE POTENTIOMETERS,
2 x 3,000 ohms linear 4 w., 5/~. P, & P. 1/6.
CARBON INSET MICROPHONE, G.P.O.
type, 2/6. P. & P, I/-.
SPECIALLY BUILT POWER PACK for
TCS receivers, 230 volts A.C. mains, including
6X5GT valve, £3/|0/—. Carriage 5/-.
VACUUM CONDENSER. 32,000 v., 50 pF.,
12/6. P. & P, 3/-.
SUPPLY UNIT RECTIFIER No. 2I.
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);
output excellently smoothed up to 10 amps with
meter indicating exact output voltage. Meas-
urements 12 x 9 x l0in. Price £8. Carriage
and packing 15/~

Fully

FREQUENCY METER BC22l TECH-

NICAL MANUAL 22/6.

BRAND NEW ORIGINAL
PARTS FOR AR88 RECEIVERS.

I.LF. TRANSFORMERS. Ist, 2nd, 3rd, 4th
(fo/r type D), 12/6 each, or complete set of 6,

ILF. Transformers. Crystal Load, 12/6 each.
Plates escutcheons (for D and LF),,ISI- each.
Dials (for type D), 10/~ each.

Logging dial (for D and LF), 10/- each.
Filter Cholkes (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;
3 x OIufF (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.

Instruction Manual for AR8S8D, £I.

SPARE

values,

MARCONI CR-100 COMMUNICATIONS
RECEJVER. 60 Kc/s-30 Mc/s, with noise
lzin;iter. Completely reconditioned, £25. Carr.
5/

LABORATORY PRECISION VARIABLE
CONDENSER. Manufactured by General
Radio Co., U.S.A. 50-1,500 pF with micro-
metric drive and calibration chart. Overall
dimensions of case 9 x 8 x 7in. Price £I5.
Carriage 15/-.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

R209 RECEPTION SET. A [0-valve high-
grade Super Heterodyne Receiver with facilities
for Receiving R/T (A.M. or F.M,) and C.W.
frequency | Mcfs-20 Mc/s. 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., weight 8in., depth 9in. Weight 23 Ib.
In as new, tested and guaranteed condition,
£23/10/~, including special headphone and supply
leads. Carriage £

19-SET OWNERS. To increase output of
your set six to ten times use RF AMPLIFIER
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.

RI109 RECEIVERS. 1.8 Mc/s-8.5 Mc/s work-
ing from 6 v. D.C. Complete with all valves
and built-in speaker. In excellent, guaranteed
working condition, £5/8/-. Carriage & pkg. 15/—.
TCS RECEIVERS made by Collins of US.A,,
in fully guaranteed working condition. 1.5
12 Mefs. Line-up: 1257 (1), 12SQ7 (1), 12A6 (2),
12SK7 (3), power requirements 2 volts L.T.,
225 volts H.T., £11/10/-. Carriage 12/6.
VARIOMETERS for W/S No. 19. Fully tested
and working, 12/6. P. & P. 2/6.

PERSONAL CALLERS WELCOME




144,

FULLY TYPE APPROVED

TO A.LD.,, A.RB., & ADMIRALTY

ﬁﬁ% THE MOST RELIABLE
K3000type RELAY

“PLUG-IN”

3,000 type RELAY

with TRANSPARENT DUST COVER
and PLUG-IN BASE
as used exclusively in

BERKELEY POWER STATION

J]

NOW SUPPLIED AS FOLLOWS :—
@ 5 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
@ OPERATE AND DELAY UP TO 5 SECONDS

A.D.S.RELAYS LTD

89-97, ST.JOHN STREET, CLERKENWELL,E.C.I
Telephone: CLErkenwell 3393/4/5

WIRELESS WORLD
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GRAHAM GEARED MOTORS

115 v. A.C, 1/6th H.P.,, variable' speed
box 0-166. Bize of unit 14} x 9§ x 8in.
£8/10/-. Carr. 10/-.

INDICATOR UNIT Type 1-152-¢c (U.8.A)
8ln. tube 3DP1, 1 rectifier 2x2 and 8x
6AGS, with controls, etc. 1n a neat metal
box 11x6x6}n, 50/- cach. Post 2/6.

U.S.A. R-B/APN-4 RECEIVERS, designed for RDF. Valves 1-68N7, 4.68K7,
1-VR105, 1-6U4G, 1-68L7, 3-6B4G, 2-878/2, 1-68J7, all GT type. Complete unif
with transformers, condensers, etc. As new, first-class condition. Price 65/-
each. Packing and carriage 7/6.

AMERICAN L.T. TRANSFORMERS. Potted type, finished in black crackle and very
conservatively rated. (1) 230 v., input 2 x 6.3 volts CT, at 3 amps. and 6.3 voits
at 3 amps. output, 18/3 eacb. (2) 250 volt input, 2x6.3 volts at 3 amps., and
6.3 volts CT, at 3 amps. output, 17/8 each. (3) 230 volts input, 28 volts at 2 amps.
and 2 volts at 1 amp., 12/6 each. (4) 230 volts input, 3x 6.3 volts at 3 amps. CT,
1, 6.3 volts 3 amp., 22/8 each. (All these transiormers are new and boxed, please
include postage 3/6 each.)

CATHODRAY TUBES. CV 1525 (3EG1), 3 incb fil. 4 voits. Anode 1,300 volts.
Base same as 1394, Ul2. 35/- each. Carriage 2/6. CV 1525. Ideal tube for the
small scope, 35/- each. Packing and carriage 2/6. Brand new.

AMERICAN COMPUTERS AN-II-70A. Bingle parallax, Contains 8 relays 10 k.,
2 ohange-over plat. contacts, 8 relays 300 obms, 2 change-over silver contacts (all
relays are small type) 9 x6V6 small GT., 3x6X5 GT., and 2 68N7. Beven small
D.C. motors 27 v. 6 selsyn motors, 10 small microswitches. Plun gears, condensers,
ball bearings and pots, etc. This unrepeatable bargain, £10 each.

DOUBLE PARALLAX AN-II-70-9, Similar to the above but larger, etc., welght
3140lb. Brand new. £12/10/- each. Carr. £1,

MOTOR ASSEMBLY. Hervo 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/-.
TRANSPORMERS (drop tbro’ type). 110 and 230 volts pri., 275-0-275 at 125 mis.,
6.35 v. at 0.9 amps., 6.4 v. at 4 amps. Bize 4x 4 x4}n., 22/8 cach. Post 3/-.

MINE DETECTOR8. Type 6A, small lightweight 28 Iba. packed, complete with
spares and carrying case. New £8/10/- each. Carriage 5f-.

CRYSTALS FR241A (}in. spacing), 54tb Harmonic in Mc/s. 20.0-27.9 Mc/s. In equal
ateps of 100 ke/s., 7/6 each. 27.0 to 38.9, 72nd Harmonic, in 100 kcfs. steps, 7/@ each.
ROTAX CONVERTORS, Type 8A. 24 v. D.C. input, 115 v. A.O. at 1.8 amps. 400
cycles, 3-phase, £6/10/- each, carr. 7/6. Other types in stock.

NEW LIST AVAILABLE BEND 6d. IN BTAMPS.

PLEASE INCLUDE POSTAGE ON GOODS
All goods offered are ex-W.D.  S.A.E. for enquiries.

W. MILLS

3-B TRULOCK ROAD, TOTTENHAM, N.I7
Phone : Tottenham 9213 & 9330

TERMS C.W.0.

—THE HIGH-FIDELITY——
MAIL ORDER SPECIALISTS

GOODS DESPATCHED BY RETURN

Carriage, Packing & Insurance (U.K.) FREE ! !

AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICK-UPS . MICROPHONES
CABINETS . TAPE RECORDERS

Quad, Leak, Rogers. Dulci, A Ch Jason, Wharfedale, T.8.L., Good-

mans, Garrard, G,E.C., Connoisseur, W.B., Collaro, Lenco, Acos, B. J. Philips, Lustra-

phone, Record Housing, Ferrograph, Vortexion, Brenell, Wearite, Tannoy, Lowther,

Ronette, Fi-cord, eto.

Hire Purchase Terms available ® ‘“Comparator’’ Demonstrations

WORLD WIDE EXPORTERS

* OVERSEAS ORDERS SENT FREE OF PURCHASE TAX *
AND SHIPPED PROMPTLY AT MINIMUM COST

C. C. GOODWIN (SALES) LTD.
(Dept. W.19) 7, THE BROADWAY, WO OD GREEN,

LONDON, N.22 Guilers Tel. BOWes Park 0077/8

Welcomed

Locate Hard to Get Tubes at Big Savings!

DIRECTORY and BUYERS' GUIDE

for American Electron Tubes
GET YOUR COPY ABSOLUTELY FREE!

This brand new ‘‘ Directory '’ covers almost every tube made
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.
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RADIO CLEARANCE LTD.

TRAD elephone:

The. ldess Comporent Specialss n the Trade UM

@F
IN THE HOME,

IN THE CAR, BY THE SEA,

IN FIELDS AFAR,

we CONTESSA”

IS VOTED BEST OF ALL

professional performance.

any other kit—

270 kcfs.

and diodes are used.

MOULDED TROPICAL PAPER CONDENSERS

Small, non—lndnohve, hunllted high-grade Capacitors,
150 v, Wke., .16 M 0d, Mid. 10% 9d. 2 Mfd.
10% 1/10.250 v. Wkg 068M(d gd. .1Mfd. /1. .22Mfd
2% 1/4. 1 Mfd. 10% 1/'7 500 v, Wkg., 680 pF., 1,000
pF., 1,600 pF., 2,200 pF., 7d. each. 3300 pF 8d.
5,000 pF., 6800 DF., .01 Mfd. 9d, each. 8.200 pF., 1/-.
022 Mfd., .03 Mfd. 10d. each. .047 M{d, 2% .05 Mfd.
11d. each. .1 Mfd. 11d. .25 Mrd. 1/7. .5 Mid. 1/3.
750 v, Wkg., 470 pF., 10% 820 pF 1,500 pF 2 000 pF.,
8d. each. 5,000 pF., 6800pF 9d. each. .0 10(!.
1,000 v. Wkg., 1 500 pF., 9d. 8 800 pF., 10(!_ 01 Mfd.
1600 v. 1/-. 12 Mfd., 15 Mid. .» 171 each.

@ Waveband coverage of 530 lc/s to 1,620 kc/s and 160 kc/s to

@ Assured reception of at least a dozen stations in daylight!

@ Large clearly-calibrated station-named

@ Internal high-gain Ferrox aerial.

@ 5 :1 ratio slow motion tuning.

@ Fitted with the latest 12000-line high-flux loudspeaker.

@ Power of 410 milliwatts from the single-ended push-pull final
stage,

[} Specually designed aerial matching coil for use in a CAR.

@ Only first grade fully-guaranteed Mazda matched transistors

A really remarkable 2-Band 6-Transistor Superhet Kit
as displayed at the Radio Hobbies Exhibition.

The Contessa is the professional looking set with the

Study these brilliant features which cannot be found in

dial. numbers.

@ Double tuned {F transformers for maximum gain and knife-
edged selectivity.

@ Fully drilled printed circuit panel marked with component

@ The two-colour case measures 10 x 74 x 3fin. and weighs

and circuitry.

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.

TRANSISTOR COMPONENTS

8UB MINIATURE ELECTROLYTIC CONDENSERS
Most with sleeves, all at 2/3 each,

.1 Mid. 50 v., .25 Mtd. 16 v., .5 Mid, 50 v., 1 MId.
25 v, 2 Md. 8 v, 15 v, 70 v.,, 4 Mfd. 12 v,, 5 Mid.
2 v., 6Md 3v,6v,8Md 3v,6v,15v,30v,
10 Mid. 6 v., 25 v., 18 Mid, 3 v., 6 v., 30 v., 20 Mid.
16v,25Mid 12 v.,30 Mfd. 3v.,6v.,12 v., 50 Mid. 6 v.

SUB MINIATURE TRANSISTOR COILS

approx. 4 Ibs. when assembled.
@ Battery lasts 4 months with normal usage.
@ Book supplled with detailed assembly instructions, diagrams

@ Anyone can build this set—everything supplied—just a
soldering iron required.

£11-10-0

Plus 3/6 Regd. P.P.

SWITCHES ROTARY
Size 1{sin. dia., 2in, spindles. Price 2/11 each.
1pole 10 way. 1 pole 12way. 2 pole2way. 2 pole 3 way.
2 pole 4 way. 2 pole 5 way. 2 pole 8 way. 3 pole 3 way.
3 pole 4 way. 4 pole 3 way.

POTMETERS CARBON—HI-GRADE
Moulded Tracks. Diam. 14in., 24n. spindles. 5K.,
10K., 25K. Linear only. 50K., 100K, 250K., 500K.,
1M., 2M. Log or Linear, less switch, 2/8 each. With
switch 4/6.

fet of 3 LF. Transformers 470 Kc/s plus O
coik
Aa specified for Mazda Circuits 23/6 complete.

VALVE HOLDERS

4 pin UX, 7d. 7 pin Brit. Pax. 3d, 7 pin Brit. Pore. 44,
Int. Octal Pax. 3d. Internat. Octal McMurdo §d. Mazda
Octal Pax. 3d. Loctals Amp. 6d, B?@ Pax, 6d. B7G
P.T.F.E. 8d. B7@ Cer. with saddle and valve retaining
apring 1/-. BSA Pax. 4d, BSA Amp. 6d. BSA Cer. 8d,
B9A Pax. 6d. BOA Cer. 10d, B@A Cer. with saddie and
valve retaining spring 1/-. BSA Cer, skirted 1/-. BBA
Cans. §d, B9A printed circuit 10d. B7G Valve cana d.
EY88 High Voltage holders 1/3.

VARIABLE GANG CONDENSERS
Twin Gang .0005 Mid. 24n x 2in. x 1iin. Spindle fin.
4/-.

Min, “Twin Gang .0005 Mid, 2Hn, x 1jin. x ljin.
8Spindle tin, 5/6. with Trimmers §/6, and Dust cover

7/8.
AM/FM 2-Gang Condensers, 500420 pF., 3/6.

DISC CERAMIC CONDENSERS 500 v. Wkg

8.2 pF., 470 pF., 500 pF., .001 Mfd., .002 M{d,, .0025 Mfd.,
.003 Mid., .005 Mfd. 8d. each. 01 Mid. 9(!_

ifiled for Mullard Clrcuits 23/@ complete.
WTC oaciliator Coila for Jackson or Plessey Gang 4/6
each. WTC 470 kc/a. LF. Transformers 4/- each,
7/8 pair.
SUB MINIATURE CARBON POT3

5K., B0K., 220K., 330K., 1M, 2/-. 5M with switch,
4/8 5K., 1/6, 500K pmet 1/- IM Transistor Pots
92/-. 6K Tranpsistor Pots 1/6.

FULLY MQULDED TRACK POTS
(Dlameter 1in, SHORT SPINDLES) 2/6 each.
1000, 2500, 400Q, 47002, 60OQ, lk., 2k., 2.5k,
5k., 10k., 15k., 26.k, 60k., 100k., 250k., 500k., IM.

SUB MINIATURE METALLISED PAPER CON-
DENSERS §in, x #in. 100 v. working,

005 Mfd., .0022 Mfd., .002 M{d., .001 Mid., 8d each,

.02 2Mfd., .04 Mfd. Price 9d. each.

MIN, POLYSTYRENE CONDENSERS
10 pF,, 50 pF., 58 pF., 76 pF., 82 pF., 100 pF., 125 v.
wkg. 8d. cach. 300 pF., 350 pF., 390 pF., 470 pF.,
560 pF., 1,000 pF., 1,200 pF., 4,000 pF., 9d. each,

TV PRESET CONTROLS
Knurled knob and 6BA fixing holes. Diam. lin.
1000 5K, 10K., 25K., 50K., 100K., 200K, 250K., 500K .,
1.6M., 2M., 1/3 each. 25K wirewound 1/6.

TRANSFORMERS
Audio Output Types 5,0000 to 30 3/9. 30,0000 to 30
4/8. Universal CRT Boosters with tapped primaries 2 v.,
6.3 v., 13 v. 25% boost all taps, 10/8. Filament Trans-
formers, centre tapped, 6.3 v. 3 amps. 9/8.

MODERN TV COMPONENTS
Ferrox Line O/P Transformers, 16 kV, U25 10/6 (90"
Types 12/6). Frame O/P transformers to match 4/8.
Beanning Coils to match 10/6. (90° types 12/6.) Panel
containing 6 preset pots 5/-~. Smoothing Chokes: 2 Hy.
250 mA. 3/11. 1.9 Hy. 250 mA. 2/11. 1.3 Hy. 260 mA.

/6.
G.E.C. Metal Rectifier 250 v. 250 mA. 10/-. 34 Meg.
LP.T. 1/6 ea. 38 Meg. LF.T. (link) 2/- ea. Masks l4in.,
17in. and 21in, 2/8, 3/6, 4/6 (plus 2/6 p.p.).

MISCELLANEQUS

Crocodlle clips 4d. Coax. Plugs and 8ockets 2/2 per pair,
Condenser chips lin., liin., 1fin, and 1}in. 6d. ea.
Parmeko Smoothing Choke 8/9 Hy. 100 mA 8/6, 500 pF.
15 Kv moulded Condensers 2/8. WX2s Westector 6d.
Transistor Twin gang condensers 387 4166 pF. ex. equlp.
4/@8. Vibrator Hash Chokes 1/-. Ext, Loudspeaker
panel with switch 1/-. 0AS81 3/-.

‘We have an extensive range of Waxed Paper Condensers
(average price hd. each). Metallised Paper Condensera
(average price 11d. each) and Wirewound resistors 5/6/7-
watt types (average price 1/- each).

All Electrolytic Condensers as advertised in May 1960 issue still available.

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/-.
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THE LATEST TRANSISTOR
DO-IT-YOURSELF RADIO KIT

6 Mullard transistors, 1 diode, internal ferrite rod
aerial, 7x4 high quality speaker, printed circuit,
500 MW, push pull output.
direct drive assembly.
walnut cabinet. Com};))lete kit

WIRELESS WORLD

MW and LW calibrated
Highly polished handsome

£9-15-0

& P. 4/6.

WE HAVE A
FURTHER SUPPLY OF

COSSOR BATTERY
ELIMINATORS

MU2. For operation on
200/250 v. 50 cfs. A.C.

L

-
2.8 5 s

mains output. LT
1.5 v. 125MA, H.T. 90 v. 42 P.& P.
10mA. / 2/6.

G.B.C. STICK MICROPHONE
High fidelity crystal microphone metal cased
with muting switch gives first class results,
detachable screened lead with two pin screw
type plug and table stand. 32/6

All parts sold separately. Inst. Book 2/6.

'~ RECORD CHANGERS
B.S.R. U.A.8 Complete with latest £6-19-6

¢ ful-fi ** cartridge
Stereo £7-19-6

COLLARO CONQUEST 4 speed aute  £7-19-6

GARRARD RC120 4 speed auto 9 GNS.
COLLARO JUNIOR 4 speed single

Play complete with Arm and P.U. £3-15-0
Garrard TA Mk. Il. Wired for Stereo, £8-9 0
plug in head, 4 speed single play. =JIH
E.M.l. 4-speed single play............... £4-9-0

P. & P. 3/6.

8 WATT AMPLIFIER

This superb 8 watt
amplifier made by well-
known manufacturer,

Wonderful value P.& P.1/-.
ACOS STICK MICROPHONE
CRYSTAL TYPE M.C. 39/1 complete with

screened lead. Original price £5/5/-.
OUR PRICE 32/6
DECCA AMPLIFIER

The well known DECCAMATIC III amplifier
now being supplied at well below manufacturers

P. &P 1/-.

price.

Uses ECL82 valve, full range tone and volume
controls. Size 8% x 3} x 3in.

THE IDEAL RECORD PLAYER AMPLIFIER

P & P. 28 OUR PRICE 59/6

0 GOk
)E

ready for your Hi-Fi
[\ cabinet. Spec. 2

5 EL84, 12AX7 and
/) EZ81. Push-pull out-
b ' put. Separate Bass
and Treble controls on panel with extended

lead. Special Bargain while £4_1 5_0

stocks last P. & P. 8/6.

Jung, 1961

AVANTIC AMPLIFIERS

SPAtt 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. carr & vs. 76

SP21/2

STEREO PRE-AMPLIFIER CONTROL UNIT
Twin channel. Designed primarily for use with
two DL7 85 Power Amplifiers. Six inputs for
each channel. LIST PRICE £28/10/-.

£16-19-6 carr & INs. 7s.

PLG/21 10 WATTS MONAURAL AMPLIFIER
AND COMBINED PRE-AMPLIFIER CONTROL
UNIT. 5 inputs. Size 14}in. wide, 9in. deep,

4in. high.
LIST PRICE £29/8/-.

19 GNS' CARR. & INS. 7/6.

RECORDING TAPE OFFER

FAMOUS MAKE P.V.C. BASE ON PLASTIC
SPOOL.

1,800ft. on 7in. spool 32/6. 1,200ft. on 7in.
spool 21/-. 1,200ft. on 6%in. spool 22/6. 850ft. on
63in. spool 16/6. P. & P. 1/6.

378 HARROW ROAD, LONDON,

WIRECOMP ELECTRONICS

Hours of business: 9 a.m. to 6 p.m. Open all day Saturday
Opposite Paddington General Hospital.

W.9. TEL.: CUNNINGHAM 95630

Buses 18B & 36 pass the door.

HARRINGAY SUPPLIES |
345 HORNSEY ROAD, N.19

TELEPHONES

3 F kil TYPE
Complete in fitted
case, portable, range
ug to 5 miles, suit-
able for factories,
building sites, offices,
etc., 2 complete sets
—£4/15/-. Carr. 5/-.

SMALL MODEL MAKERS MOTORS
24v. AC/DC.

. m Reduction gear-
ed, new. Size
1in. X lin. X
in. long 12/6

p/p. 1/6. Other
types of small 12
or 24 v. motors
in stock.

ARC 4101

out, 22/6. 220/240 v. in, 4 v. 6.34
in the £1 on all.
Pots 10K, 10k Wire, 2.6K 2 m. 25K Lin and Log.
.06/.26M 3/- each, post 6d. Tygan Fret 2/ sq. ft.
TRANSFORMERS —Step Down

TEANSFOR—|
MERS

210/250 v.
275-0-275 w»
mA 6.3 CT. 3 A.
out, 17/6, 210/
259 in, 300-0-300
| ; v. 125mA 6.3

g CT2A 6.3 CT.
25 A. 5 v. 2 A
A. Postage 3/-

in

200/250 v. in, 30 v. 100 watt out 17/6, post 2/-.
200/250 v. in, 110 v. 100 watt out 17/6, post 2/—.
200/250 v. in 110 v. 3.04 amps out £4/10/—, post 5/—.
AC/TO DC_RECTIFIER UNITS, 200/250 v. in.
100/120 v. DC out at 2.5 amp., £8/0/0.

‘DISTRIBUTION BOARDS’ 12"x 6" fitted with
200/300 v. AC volt meter, two 15 amp. fuses, two

3-pin output sockets, 1 mains input socket 18/6, I

post

3/6.

EUREKA

For 21 years we have been asked
for “ something to pierce slots,
cut squares and to form louvres.”
To celebrate our majority we offer
the ““ A.A. Piercing Attachment.”

The PIERCING ATTACHMENT
is_shown above fitted to a Type
RXX-13in. bender.

It can be fitted in a few minutes to

ANY model. The wider the tool,
the greater its possibilities.

The chevron blades cut absolutely
free from burrs or distortion, giving
sharp 90° corners.

Adaptable, with another fitting to
forming.

VENTILATION LOUVRES.
FOR FULL DETAILS WRITE TO :—

A. A. TOOLS (W)

197a, WHITEACRE ROAD
ASHTON-U-LYNE

1 ARS8 SPEAKERS, 3 ohm In black crackle cabinet.

‘““BARGAINS WITH PERSONAL SERVICE”

COMMUNICATION RECEIVERS R208. .55-30 Mc/s.
in 6 ranges, 100/250 v. A.C. or 12 v. D.C. high quality
receiver complete with power pack and connecting
| { plugs, £22/10/-, carr. £1/10/-. R.107, 1.2-17 Mc/s.
9 valves, 100/250 AQC or 12 v. D.C, £12/10/-

carr. £1/10/-. MARCONI CR100, £19, with noise
limiter £21, carr. £1. H.R.O. SENIOR, with power
pack and coils £22/10/-, carr. £1/10/-.
100-124 Mc/s. £6, carr. 12/6. TX/RECEIVER. No. 19,
Mk. II, complete station with power pack, variometer,
etc. £7/10/-,carr. £1/10/{-. CALIBRATOR TIME BASE
UNIT. Incorporates power pack 115/260 v. input,
800-0-300, 4/6.3 v. and 4/5 v. tappings, 5Z4G rectifier.
Fully smoothed, 10 valves and & host of other com-
ponents. NEW, {n case, 37/8, carr. 7/6: MARCONI—
NOISE GENERATOR TF987, brand new, £12/10/-,
carr. £1. ROTARY CONVERTORS, 24 v. D.C.-230 v.
A.C.125 watts, £4, carr. 10/-. Ditto 150 watts, £5/10,
carr. 10/-,24 v. D.C.-50 v. A.C., 4 amps., 50/-, carr. 7/6.
Auto transformer to suit 50-2560 v. £], post 3/6.
Ditto 24 v. D.C.-230 v. AC. approx. 135 watts by
Lancashire-Crypto in portable venmtilated case with
leads, brand new in original packing case, £8/10/-,
carr. 10/-. BATTERY CHARGERS, 200/250 v. A.C.
input, for charging 6-12 or 24 v. D.C. at 1012 ampa.
with meter selective fine and coarse controls, fully
fused, £13/10/-, carr. £1. RECTIFIER SETS, 230/440
v. A.C. inputs, 1 pb. and 3ph., 36 v. D.C. 50 amps and
other outputs, Inquiries invited. NIFE ALKALINE
BATTERIES, 12 volt, 25 a.h. tested and charged,
\ £4/17/6, earr. 10/-. Ditto 6 volt 75 a.h., storage or

starter brand new and unused, £5/10/-, carr. 10/,
VARIOMETER, No. 19 set part, 11/6, post 2/-.

No. 19 SETS Mk. Il MODELS. (Canadian RCA). Used
|1 but in excellent condition, limited number, only 90/=
Carr. 10/-. HRO POWER PACKS, 115/230 v. A.C,,
. POWER PACK No. 15, for R206 and
similar receivers 110/250 v. A.C. and 12 v. D.C,, £6,
carr. 10/-. LEAD ACID BATTERIES, 6 v., 40 ah., in
metal case with waterproof plugs new and unused,
39/6, carr. 3/6. MINIATURE LF. STRIPS. No. 373,
complete with valves 29/@, post 2/-. TELEPRINTER
40 LINE SWITCHBOARDS. Brand new and unused,

. Ex. Warchouse. ARB8D MAINS TRANS-
FORMERS. New and boxed, 35/-, post 5/-. MAINS

TRANSFORMERS. 200/260 v. {input, 800-0-300,
| 100 ma,, 6.3 and 5 v. tappings potied type, 27/6,

post 2/6. AMERICAN AIRCRAFT RELAYS. Large
quantity available, please write for detaila. RCA

BRAND NEW, 37/6. Post 3/6. LINEMANS SAFETY
BELT. A must for all climbing purposes. BRAND
NEW, 17/6. Post 2/-. As used by G.P.0. Many other
items, headphones, microphones, test meters, tele-
phone sets, etc. TERMS: C.W.0. Monthly accounts
approved business hoises, etc. B.A.E. enquirics.
Carriage quoted apy-les only Mainland.

A. J. THOMPSON, *“EILING LODGE,” Codicote,
Hitohin, Herts. Phone: Codicote 242.
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HARVERSON SURPLUS CO. LTD.

83 HIGH STREET, MERTON, S.W.19.

CHErrywood 39856

MONAURAL AMPLIFIER KIT
This comprises a complete kit of parts (in-
cluding UCL82 valve) to build a quality
3W amplifier, size 7 x 34 x.6}in. Efficient
Circuit with volume and tone controls.
Everything supplied including mains® and
O.P. transformers, metal rect., knobs, etc.
aond ioYmprehensu;e instructions.

N ost and packing

39/6 416 extra.
Sin. loudspeaker (3Q) to suit, 14/6 extra.
All parts sold separately.

A.M. RADIOGRAM CHASSIS

A modern chassis by a famous maker.
154 x 7 x 64in. high, incorporating fully
delayed AVC and neg-feedback. Valves
ECHS8I, EF89, EBC8I, EL84, EZ8I. Attrac-
tive brown and gold dial with matching
knobs. Controls—wj/change (L.M.S. and
gram), tone, tuning and vol. onfoff. Com-
plete with O.P. trans., valves, knobs., etc.

£9-|9-6 Plus 4/6 P. & P.

F.M. TUNER HEAD

Size

Made by famous manufacturer. 88-100
Mc)s. Non-drife. Uses ECC85 valve.
(PRICE

(less valve) plus i/6 P. & P.

ECCB85 valve 8/6 extra.

RECORD CHANGERS

Write for our new super list of Tape
Decks and Changers

B.S.R
Monarch UA8 4-spd. a/changer

£6.19.6
TUS8 4-spd. single player less P.U. £2.10.0
UAl4 Stereo Changer £9.5.0

NOTE: Any of the above with Stereo Cart-
ridge and Fittings, 16/- extra. Carriage and
ins. on each of above 5/- extra.

TAPE DECKS

LATEST B.S.R. MONARDECK (single speed)
3%in. per sec., simple control, uses }m
SPOOIS i cisss - o o oo Fis « s - % viEEBRGHE T

plus 5/6 carr. and ins. (tapes extra)
TRUVOX MARK ill TAPE DECK. New and
Boxed! e g - BB et £10.6.6
Plus 6/- carr. and Ins. (tapes extra).

GRAM AND TAPE EQUIPMENT BARGAINS —

HI/FI STEREO/MONAURAL
AMPLIFIER
A 5 valve HIfFI amplifier with switched
stereo/monaural operation. Output 3
watts per channel, provision for bass and
treble speakers on each. Volume and tone
controls fitted both channels. All housed
in stylish blue/grey metal case, with gold

finished knobs £9 |9 6 gluas‘ :’16
17, ¥

and trimmings.

READY BUILT AMPLIFIER
A3-valve amplifier (ex-relay unit). Compnsing
I0F3 RF amp., I0PI4 Audio amp..(3W
and U404 rect. Inputs for AC/DC mains, 6
preset channels and crystal P.U. Complete
in attractive brown and cream bakelite
case, with 8in. 15Q) speaker fitted. Ideal
gram., guitar amplifier, etc.

o 6&6

LY ]
' 21 / - e

THE WORLD FAMOUS E.M.l.
ANGEL TRANSCRIPTION P.U.
(Model 17A)

A Pick-up for the connoisseur orlgmally
priced at £17.10.0. The last remaining few

offered at £4 Io o Plus 5 /-

4-SPEED RECORD TURN-
TABLE AND PICK-UP

Heavy 8%in. metal turntable. Low flutter
performance, 200/250 v. shaded motor
with tap at 80 v. for amplifier valve filament
if required. Turnover LP{78 head.

89/6 COMPLETE Plus 4/6 P. & P.

E.M.l. 4-SPEED STEREO

PLAYER
To suit our stereo amps.

Plus S/- carr. P £6'I2'6
SWITCHED ATTENUATOR
Audio to V.H.F. in four steps of 20 dB + 0.02

dB up to 300 Mc/s. Cost £5.10.0.

OUR PRICE £2 |9 6 Plus l‘

SUPER STEREO KIT
A kit of ready-built units only requiring
interconnection. Comprising two midget
3W amplifiers, push button switch, trans-
former, control unle (bass, treble and vol.),
power pack, one speaker (second speaker
14/6 extra), indicator light, valves (ECL82,
EZ80 range), and comprehensive instructions.

S9j6 Hiede

SUPERHET CHASSIS

Modern AC/DC chassis with printed cct.
and ferrite rod aerial. Although not com-
pletely built, the main components are mount-
ed. L. & M. wave coverage. 4 valves (UBF89,
UCL83 UCHsI, UY85). Everything supplied
mcludmg dial knobs etc., and simple instruc-

i Pius 3
dons. " £4,19,6 Plus e
F.M. TUNER KIT

At last a quality F.M, Tuner Kit at a price
you can afford. Just look at these fine fea-
tures, which are usually associated with
equipment at twice the price!

F.M. Tuning Head by famous maker.
% Guaranteed Non-drift. % Permeability
Tuning. % Frequency coverage 88-100
Mcfs. ¥ OAB8I| Balanced Diode Output.
% Two LF. Stages and Discriminator,
% E.M.84 Magic Eye. Self powered,
using a good quality mains Yransformer
and valve rectifier. % Valves used ECCS8S,
two RF80's, EM84 (Magic Eye) and EZSO
(rectifier). ¥ Fully drilled chassis. ¢ Every-
thing supplied, down to the last nut and bolt.
% Size of completed tuner 8 x 6 x 54in. ¥ All
parts sold separately.

Plus 8/6

4' I 9'6 P.P. & ins.

Circult diagram and illustrations,
free.

1/6 post

STEREOPHONIC AMPLIFIER
Complete with 2 Speakers
A compact amplifier embodying the latest
features, giving good reproduction and
ample volume. Complete with valves (ECL82,
ECL82. EZ80), panel, knobs, etc., and two
3CQ) matched speakers,

5.10.0 s

MIDGET I.F. TRANS. &
COILS

A Pair of midget 465 kc/s LF. trans-
formers, plus LW and MW coils.

20,000 VALVES

in stock
SEND FOR YOUR
REQUIREMENTS

Pots—ail dlﬁeren:
values. P.&P. 9

WIRE WOUND POTS
I12 Wire Wound Colvern

< 10/6

TRANSISTOR
BARGAINS
ALL FIRST GRADE

PRICE 10/- per set. P. & P. 1/9.

COSSOR C.R.T. SNIP

Set of I.F. transformers for transistor 108K 10-inch. New and boxed. 15/, plus 6/- P. & P. | OC72 Matched Pair ............ 25/~
superhet. 12/6. P. & P. 19, Qe Iaere Nel and boxed, i3, Bl . B & . OC45 Green Spot ... 15/-
ION TRAP r“IAG"N9ETSh OC45 Blue Spot 15/-
To suit the above, 2/% each. P, & P. 3d.
CONDENSER / RESISTOR Ol LI
PARCEL MAZDA CRM 172—Not a Regun. Picture tested—I2 Ol;'ﬂ Diode s 2 3/6
50 mixed P.F. Condensers and months' Guarantee. £3.17.6. 12/6 P. & P. ostage on all above 5
50 mixed Resistors. An assort-
CYLDON 12 CHANNEL
ment of useful values. All popular TURRET TUNERS PAIR OF MOTORS SPECIAL OFFER
sizes—all new—a must for the New purchaStIa gﬁggegaat st/ill ;"wo r3nini|a;ure) mgtors (each DON'T MISS THIS
o lower price I.F. 33-38 Mc/s. x 3 x l4in.). Can be run
serviceman and constructor. Complete with PCC84 and m’ parallel from 115 v. A.C. MULLARD O.C.76 ...... 10/6
PCF80 valves and 8 sets of | or in series from 200/250 v. | MATCHED PAIR ... £1.0.0

P. & P. I/-. om.v_lO/-

Coils for Band | Channels 45 Ideal
and 8, 9, 10 Banld HIR Nz_\;r models, etc,
and unused. Value over £7. _  per pair,
1/6 H.P. MOTOR OUR PRICE, 32/6 35/ plus 2/9 p. & p.
140 watts {approx. /6 H.P.). Series | post paid.

wound 220{250 volt 50 cycle motor.
Off toad 14,000 rev/min., on load
8,500 rev./min, ldeal small saw, sew-
ing machine, etc., post free. 30/_

FOR FULL DETAILS AND ILLUSTRATIONS OF
ITEMS ON THIS PAGE SEE MAY ISSUE, PAGES

120 and 121.

tape motors,

Post and packing éd.

G.E.C. FIRST GRADE
TRANSISTORS
Set comprising one 874 mixer,

two 873 I.F.'s, one GET!14 driver,
two GET!I3 matched output and

one diode.
£1.18.6 5. .
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FOR BARGAINS

Please quote D
Road, Wanst

Rear of 19, Harpend

MAIL ORDER SPECIALISTS

d Park, London, E.12 Wanstead 1534

VISUAL
INDICATORS

ept. M.O.W.W. Pt N

PLESSEY E.H.T. CONCENTRIGC CONNECTORS

Types available: Plugs: CZ/64662-
CZ/64658. Sockets; CZ/
64661-CZ[64659. Loadmg
7 to 10 KV, New

and unused. For

Radar Stations, i
T.V. Link-ups 8/6 pair
and atomic or 5/- each

research applications.

New. Contalmng 2 high grade meter movements
30 microamps and 750 microamps, for converting to Multi-meter
and exposure meter.

Including 2 neon lamps and holders, 17/6 cach.

MINIATURE
DYNAMIC SPEAKERS
A must for all build-it-your-
self hams. As supplied with
all current transistor  kits.
Can also be adapted for home

phones or inter. com.

2in, diameter, resistance 70
ohms. ONLY 5/~ each.
New and unused.

AIRBORNE TRANSMITTER RECEIVER,
TYPE 1986. A mobile 10-channel crystal
controlled V.H.F. Tx/Rx. covering 124.5/156
Mefs. LF. Bandwidth 23 kefs. Complete (less
external attachments) in metal case, with all
valves and 24 v, rotary power unit. Used, but
in first-class condition. ONLY £8/10/-.

MINE DETECTOR No. 4A. Will detect
ferrous and non-ferrous metals, Complete
and as new in transit cases. Supplied fully
tested with instructions, 50/-.

30 FOOT AERIAL MASTS. Complete
assembly consists of 10—3fe, x lin. dia. steel
mast sections, mtg. base, guys, ropes, peg bag
and pegs, Insulators, stay plates and necessary
fitting equipment. Comes to you complete
with Hammer and Canvas carrying bag. NEW.
ONLY £4/15/-.

BLOWER MOTOR. Made by Hoover.
80 volt D.C. Will operate on 240 volt A.C.
with 8 mfd. condenser In series. New and
cartoned, 17/6 each.

MINIATURE MODEL MOTOR
(Not Ex-Govt.). Re-
moved from Transistor
Tape Recorders and in

%

perfect condition. 3 to
12 volts. Dual spindle, 9/6 Only
fully reversible, pro- / each

tected bearings. Approx. 3/4,000 r.p.m. Size:
2¢in. long x lin. wide. Spindle: ¢in. x gin.
8 FOOT WHIP AERIALS. Supplied in
2 sections. No. | and 2. ZA/26800 and 26286.

Each section collapsible down to Ift.,, with
retaining wire through each section. ldeal also
for Radio Control, fishing rod or pennant

mast. 7/6 complete. New.

ROTARY TRANSFORMERS TYPE HT.3I.
Input: 115 volt,
Output: 250 volt
at 120 mA. Ex-
Units but tested.
| 35/~ each. Type
HT. 32. Input:
11.5 volt. Output:
490 volt at 65 mA.
New, in cartons,
20/~ each.

ALDIS SIGNAL LAMP. Flashing type.
Made by Grimes, U.S.A. Trigger switch in
pistol grip handle, also has remote on/off
switch., Sealed beam 3 volts, 6.6 amp. Beau-
tifully made and complete with 20{t. cable with
plug. NEW and PACKED. ONLY £6/15/-.
Worth treble,

CARBON HAND MICROPHONE. Bake-
lite moulded and switch in handle. NEW
6/- each.

ARMY FIELD TELEPHONES. Type “F.”
For all types of inter-com. use. Tested and work-
ing with [00ft. twin wire, Used but working.
£5/19/6 pair.

MORSE KEYS. Metal shrouded and with
bullt-in D.P. toggle switch. NEW, 6/ each.
SUB-MINIATURE JACK PLUGS AND
SOCKETS. As used on all transistor sets.
Two-way type. 4/- pair.

SENSITIVE RELAY. Miniature type. 250
ohms. D.P.D.T. 12 v. D.C oz. Overall
size | x | x lin. Has adjustable armature
tension spring. Will operate on less than | m/a.
Suitable for all model radio control. BRAND
NEW. 15/6 each,

TRANSDUCERS. Dismantled from Radio
Altimeters. This is a moving coil unit with
powerful magnet, coil imp. 5 ohms, also fitted
is a ceramic cover divided in 2 and sllver -plated
forming the moving vane, cap. about 5-50 P.F.
has possibilities as a Tweeter unit, 7/6 each.

TERMS: C.W.O, or 7 days approved accounts. All our goods are guaranteed new or in working order. Money refunded in full if not
absolutely satisfied. Orders despatched same day. No postal or packing charges.
D. 2/- extra. Carriage extra Elre & N. Ireland and countries outside U.K.)

¢ An essential book for research
workers and designers

MICROWAVE
DATA TABLES

by A. E. Booth, M.LR.E., GRADUATE I.E.E.
SUNVIC HOT WIRE VAC SWITCH RELAY CONTROLLERS.

.102-3, 230 v. load 2 kw., 30/- (3/-). F203-8 230 v, load 7 kw. 45/~ (3/-). '
EHT TRANSFORMERS, 230 v, A.C. to 9.5 kv, 3 mA. herm. sld 55/- (3/6),

SERVO & ELECTRONIC SALES LTD.

1,100 e.p.s. Alternator Set, 1 ph. 1} kVA. I/P. 415 v 60 c.p.s. 3 ph. Complete
vuth control panel fitted with meter, motor
switch gear and stabiliser. Manufactured by E.. D C and brand new stock.
Other Alternators availabie for 400 and 2,000 c¢.p.s. ELECTROSTATIC VOLT-
METERS, 0-15 kV. BS8I mounted in mk carrying case. Everett Edgcumbe
brand new, £7/10/- (3/6). TURNER M23 0-10 kV. Stin. flush, £6/10/~
(2/8). MAGNETIO CLUTCH, 20 v. 0.575 a., torque rating 5it. 1b., 85/~ (5/-).
UNISELECTORS, ex equipt., 5 bank 25 way 100 ohm coil, 35/~ (2[-), 8 bank
25 way 87.3 + 375 ohm coll 55/- (2/6). COMMUNICATION RECEIVER

Type R.107, 1.2 to 17.5 Mc/a. ln 3 n\nges, 9-valve superhet, 3 kofs or 7.5 ke/s.
bandwidth, 100-250 v. 50 c.p.s. or .C. supply. Sensitivity 2-6uv. in ex.
cond., 214/10/- (25/-) Type R 206 50 kefs to 30 Mc/s. cont. in 9 ranges, 15-
valve snperhet 0.7, 2.5 or 8 ke/s bandwidth, 100-250 v 50 c.p.s.or 12 v. D.C.
supply. Sensitivity 2-4uv. Receiver, power unit, and range extension unit,
3 units in all for only 0 (35/-). W.8. No. 19 Mk. IIT with power unit and
‘W.8. No. 46 TPL for export only. TRANSMITTER RECEIVERS, 1986, TX,

EHT CAPACITORS, Visconol .02 ¢ kvn ol 12,43/%2,5‘)( e e ' Forms an accurate Tnpl lab%utjsaving. aid for
1'7[6(3/6) GEC Capacitors 141 wkg., 25/~ (2/6). MILLL ERS,
200 ma., 2}in. flush, 10/~ (2/-}. E E. SEALED REFRIGERATOR UNITS, Computauons 1nvo vmg asic microwave

110 v. 80 c,p.s. with cooung coils, ice box and thermostat, charged, brand new,
£20 (carr. extra). DRAYTON R.Q, GEARED MOTORS, 37 r.p.m. 230 v. A.C.,
75/-(4)-). E.E.CAP, START MOTORS, 280 v, A.C, 1 h.p. 1,425 r.p.m., £5/19/8
(7/6). ERICSSON COUNTER TUBES, 0G12/4B, 20/- (1/6). HRO POWER UNITS
12 v. D.C. I/P.,, 35/-, new and boxed (3/6). ADVANCE SIGNAL GENERATORS,

quantities which occur continually in design
and development work on waveguides and
similar transmission lines, such as decibel

Type 49 230 v. A.C.T/P. 20,to 110 mefs. 1. to 110 mv.l (wm; 10 °‘s‘$g°:a'[‘f£ felationshxpsl, guide and free-space wave-
meter) in 5 ranges with int. mod., exc. cond., £10/10/~ (10, ) ine- 1

MOTOR SUPPRESSION CONDENSERS 0.004 mld. 1,000 v, {nsulated engths, e tage SIand.lng w8 o l'atlo, and
case, 1/3 ea., 12/- doz., 70/~ 100., £25 1,000 (1/+, 2/6 and cp. reup) INDICA- voltage or power reflection coefficients. Con-
TOR UNIT. APW 9922A 1 VCR97 3-VR91, 2-VR54, 1.0V1285, 1-VT61,

tains 26 tables comprising over 23,000 separate
computations. The figures in the tables have
been computed on a Pegasus electronic digital
computer to the limit of practical measuring
accuracy.

mumetal shleld focus and brill. controls, 8 pots ideal ior "scope oomeruion
or CRT display unit, new with cct., 37/8 (5/-). IGRANIC STARTERS for 7 h.p.
400/440 v. 3 ph. motors 11 stator amps. £10 (£1). ARCO ELECTRIC PANEL
LAMPS Type BL90, red, amber or green, 3/8 (6d.). GERMANIUM DIODES,
new, guaranteed not refects, GEX 34, 2/-, GEX 35, 2/8. GEX 85/1, 5/-.
GJ6M 10/-. SILICON DIODES ZS10A, 12/8. ZR20 15/6 (6d.). CARPENTER
POLARISED RELAYS, Type BA48, each-side-stable, operate at 0.25 v. 2.2 mA.,
27/6 (1/-). COSSOR No, 11 OSCILLOBCOPES 3in. CRT, mains input, 1-5-40 ms.
time base, superb Instrument in brand new condmon, £10/10/- (£1). WESTERN
ELECTRIC 705A valves, 12/8 (2/6). JUMBO bases, 4-pin, 3/8 (1/-). LEACH
RELAYS, 24 v, D.C. DPM high voltage contacts, 10/ -). EVERSHED
SPLIT FIELD MOTOR GENERATORS, VARIQU VAILABLE.
2-PHASE SERV0O MOTORS with induction generator and apu.r gear reduction
drive, 80 c,p.s., Servo amplifiers available. FEED BACK RESOLVERS AND
AMPLIFIERS for 50 c.p.s. operation. BIZE 11 SYNCHRO. CONTROL TRANS-
PORMERS, TYPE 28V1ICT4A and 2-PHASE SERVO MOTORS, Type 11M47A
for 400 c.p.s. operation; also MAGSLIPS, SELSYNS and ail other components
for electrical computation and control. Please add carriage in brackets
Post orders to 1, Hopton Parade, Streastham High Rd., 5.W.16, Callers to:
43 High St. Orpington, 31066 and Streatham 6165, TERMS: Nett O.W.O0.
or monthly spproved accounts.

27s 6d net BY POST 285 8d 61 pages
from leading booksellers
Published for < Wireless World” by

ILIFFE Books Ltd.
Dorset House, Stamford St., London, S.E.l
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"6 plus 1" TRANSISTOR RADIO KIT
|~ UNBEATABLE VALUE!

MANUFACTURERS’ CURRENT PRODUCTION
OFFER. A fortunate bulk purchase enables us
to offer one of the season’s most outstanding bargaina
in Portable Transistor Radio Kits. This kit is &
modern, sensitive quality ecircuit Recetver Unit
with all the latest 8ix BVA t istors
and 1 diode, printed circuit, med. and long waves.
Ferrite aerial, car radio input 500 m'W,, push-pull output into 3 ohm speaker, calibrated
dial and slow-motion tuning, etc. 8ize approx. 9 X 24in.

K"' g:i;z:sﬂ:alil:dlng 5 gns. BARGAIN OFFER! |

SET of & Trassistons and 1 Dloce a5, | Complete Kit £6/19/6
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Tubes

MOST MULLARD, 8 Months 12 Months 12 Months
gAlz'I‘];lAO'N cosls:gg_ " Seconds REGUNNED | NEW TYPES
soore, nmman, | 9/10in.  £1-10-0 £3- 0-0f 7,
Toacasimp el 12in,  £1-15-0 £3-10-0| uw  s6144
um OWN mac-| |4in,  £2- 0-0 £4- 0-0| “%50%
S TSA wuauaed | 15/17in. £2-15-0 £4-15-0f cry 172
NEW10sK{9/-| 2]in.  £3-15-0 £56-15-0| '£6-0-0

HIGHEST QUALITY—NEW LOW PRICES
s GUARANTEED

13 CHANNEL TV’s

TABLE h:ODFLS FAMOUS MAKES,

I.T.V. CONVERTERS
with power pack. Very compact External
fitting, Band change switch. 39/_
Manuf. cartons. Listed £7.

These scts are unequalled in vaiue due to
huge purchage direct from source. They
are untested and are not guaranteed to be
in working order. OGARR. ETC. 15/-.

12"-£3.19

14"-£5.19
ALSO 12” 5 CHANNEL TV’s 55/~

LINE OUTPUT TRANSFOBHERS 19/_
Most types ex-equipment.

3 ohm Bpeaker 7in. X 3Hin.—ONLY 15/68. Bend 3d. stamp for full Carr, 2/{8,
detajls. Circuit and Instructions 1/6. Cabinets available shortly.

NEW ALL
BARGAINS , 3iRrARD s | BOXED VALVES goagantiin
SINGLE PLAYERS: 1T4 g/~ | ECL82 10/ | PCF80 9/
Model 48P £e/17/e Carr. 3/6. 1R5, 1857/6 | ECL8C 10/8 | PCL83 1.
Model TA Mk, 3 £7/19/8. Carr. 3/6. 384, 3\’47/6 EP80 8/- | PCL34 12/
Model 4HF. £7/19/6- Carr. 4/6. DAF96 g/- ( EF86 12/ | PL81 12/6
AUTOCHANGER DF96 9/- | EI84 - 8/@ | PL82
Model RC 210 with plug-in GC8 head, DK86 /- | EYSl 9/6 | PL83 10/
10 gns. Carr. 4/6. DL96 @/- | EY88 10/- ( PY32 12/
Transcription Auto Changer Model E%é g;- g%g% 1;/8 ;gg% o
gn Tusbreleased. £18/19/6. Carm. | prces B | pocss 6/6 | Uz 124

Compreheusive range in stock.

JASON FM TUNER UNITS

Designer-approved  kita of parts
available.
FMT], 5 gns. 4 valves, 20/-.
EMTZ, £7. 5 valves, 37/6.
JTV2 2]3/19/8 4 valves, 39/6.
JASON F.M. HANDBOOK, 2/6.
iA’S l}r Alignment Service, 7/6. P. &

COAX 80 ohm CABLE

High grade low loss Cellular Afr Bpaced
Polythene—¢in. diam. 8tranded Cond.—
Famous M{rs.

Now only 6d, a yard.
BARGAIN PBICES—SPECIAL LENGTHS
20 yds. 8/- P P. 1/6. | Coax. Plugs 1/-.

17/6 P. & P 2/-
60 yds. 25/- P. & P. 3/-.|Couplers, 1/3.

[~ TRANSISTOR BARGAINS! |

VOLUME CONTROLS—5K—3 Meg- ensaﬂ nal Reduced H
ohms.Esln;l’SyngDIi}ils. MORGANITE I Ms onat oy Prg:es
MIDGET 3 in. diam. Guar,

1 year. LOG or LIN ratios less 8w, 0324 10/6 ll\ii;(er g;; g;el
3/-. D.P. 8w, 4/6. Twin Btereo less 0A70 2/9 Det. GEX34 .. 3/8
8w., §/6. D.P. Bw., 8/-. I 7/6 Driver GET114 8/6

ZxOCBl 17/6 Matched

CONDENSERS—Silver Mica. All values, Pair 2xGET114 15/6
2 pl. t0 1,000 pt., 6d. each. Ditio, ceramics ' BARGAIN PRICE | BARGAIN PRICE
9d.  Tub. 450 v. T.C.C., efo., .000 mid. .01 | Mullard Bet: G.EOC. Bet: I
and .1/350 v., 8d. .02.1/500 v., 1/~. .25 | trans. and1 6 trans. and 1
Hunts 1/8. .5 T.C.C. 1/9. eto., ete. I dlode ... 48/8 diode .. 45/-

RESISTORS—FULL RANGE 10 ochms—10
megohms 20% § w. and } w., 3d., § w., 5d.
(Midget type modern rating), 1 w., 6d.,2 w.’
8d., 10% Hi-8tab, § w,, 5d., § w., 7d.°
5% % w., 94, 1% HI-STAB, { w., 1/8’ | We manufactare all types Radio Mains
W/W_RESISTORS. 25 ohms-to 10K 7rausl. Chokes, Qualily O/P Trans.,
5W., 1/3, 10w., 1/8, 16w., 2/-. etc. [Enquiries invited for Specials,
PBE-SET W/W POT8. TV type, 25 ohms | Prototypes or small production runs,

GENUINE BVA QUALITY
GRADE—ALL POST FREE.

18T
|

ab) ms 3f-. G0K—3 Meg. (Carbon | Qquotation by return,
Electrolytics All Types New Stock | SPEAKFR FRET—Expanded Bronze
TUBULAR N TYPES | anodised metal 8x8in, 2/3; 123xS8in.,
25/26 v, 50/12 v, 1/9 | 8+8/450 v, 4/8| 8/-; 12x12in., 4/6; 123x16in., 8/-;

50/50 v, 100/25v,2/~ | 32+32/275 v. 4/6
8/450 v, 4/350 v.2/3 | 50+50/350 v, 6/8
16+16/450 v. 5/6 | 60+250/275v. 12/8
32+32/450 v. 6/6 100+200/275 v. 12/6
Transistor Midget Ty es—all values 1 mid. to
100 mid. 1/9 ea. 6v/12v.

24 % 12in. §/-; 36 x 12in., 13/8, etc., eta.

TYGAN FRET (Contemporary pat.), 12 %
12ip., 2/-; 12x18in., 8/~-; 13x24in,
4/-; etc.

RECORDING TAPE—Famous American Columbia (CBS) Premier qualify tape at
NEW REDUCED PRICES. A genuine recommended Quality Tape—TRY IT!
Brand new, boxed and full guaranteed. Fitted with leader and stop foils.
Btandard Long Play Double Play
5in.  600ft. 15/~ 9001t. 19/6 12001t. 31/8
5¥in. 900ft. 18/6 12001t. 22/6 18001t 39/6
7in. 12001t. 2L/« 18001t. 32/8 24001t. 47/6
Post & Pack., per reel, 1/- plus 6d. ea. for additional reels.
SPECIAL OFFER, 3in. mirs. surplus tape, 2251t. 5/@. P. & P. per reel 6d,
TAPE REELS. 8pecial offer. Manfrs. surpius. Replacement plastic spools. 7in.
318, 5iin. 3/3, 5in. 3/-, 3in. 2/6.

PORTABLE TRANSISTOR —
— RECORD PLAYER

8 v. OPERATION. 1-WATT OQUTPUT
A Modern Unit contemporarily designed for quality

reproduction. Listed 15 Gns.

8 v, Garrard BA,1 Player Unit........ 59/8 +(2/6)
1 WATT—4 TRANSISTOR AMPLIFIER 79/6 +(2/6)
CABINET and 7in. X 4in. SPEAKER.. 39/6+(2/6)

COMPLETE 3 UNIT KIT. BARGAIN PRICE

£7/19/8, carr. 3/6.
Bend 3d. stamp full details—Circuit & Instructions 2/6
post free.

Only a few Terms: C.W.0. or C.0.D., post and packing up to 4lb. 7d.
items are b, I/1; 3ib, I[6; 5ib. 2{-; 10ib. 2/9
listed from -
our com- RADIO COMPONENT
prehensive
k. .
thVOr‘;tel now s PEc IAI-IST Estabhlsg:g
ful
::'g:in 70 BRIGSTOCK RD,, THORNTON HEATH, SURREY

lists. 3d. | Tel.: THO 2188: 9 Hours: a.m.—6 p.m. | p.m. Wednesday.

SILICONE DIODES

125 V. 500 M.A., 2 in series make superior
replacemcent for R.M.4 and R.M.5, etc,
8/- each.

4-SPEED RECORD PLAYERS

Latest Turntable, together with iight-
weight Staar Galaxy dual sapphire crystal
turnover pick-up head. Amazing value
(Pick-up oniy 18/-). £3/10/-. Carr. 3/-.

MIRROR GALVANOMETERS. Evershed
and Vignoles, 46 second swing, bigh
sensitivity, heavy gunmetal cases with
sparea In transit case. Unused. £3/10/-.
Carr. 3f-. A " MUST ' for 8chool Labs,

TRANSISTORS

Yellow 8pot, 2/9, Green Bpot, 2/6, Red

XA104 (8/8 Mc/s), 12/=y 44 15/6,
oc 45. 15/-, 0.C. 70, 14/-, o.c.

12/-, (Matched Pairs 22/-),
V15/10P (10 wau power), 14/-, Yellow/
Green, B/-.

B.8.R. MONARDECK TAPE DECKS

00
COLLARO TRANSCRIPTION DECES
£13 16 0

UA8 Stereo Changers
B.8.R. famous Monarch autochangers,
fitted with quality stereo cartridge.
'i!,’r%y l;fu:;?z'lng' value. %-1 9-0

VALVES

BY RETURN OF POST
GUARANTEED 3 MONTHS
NEW LOW PRICES

0, SPECTAL OFFER
10 A) D|scouNT TO PURCHASERS
of any SIX VALVES marked in black type (15%
An dozens). Post: 1 valve 6d.; 2-11, 1/-.

FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex-Government or ex-equip-
ment origin. Batisfaction or Money Back Guaran-
tee on goods I returned unused within 14 days.

0Z4 5/— | 6L18 8/6 | 25L6GT 9/- | EBF89 8/6 | *KT44 7/6 | U4 8/~
1A7GT 11(3 6L19 12/6 | 25Z4G 7/3 | EBL21 12/6 | *KT45 8/6 | U76 5/6
1C5GT 6LD20 8/6 ( 278U 16/- | EBL31 21/- | KT61 8/6 | U78 5/-
1H5GT 9/ 9 *6P25  8/6 | 30Fb 6/9 | *EC52 3/6 | KT63  6/3 | Us2 e
*1L4 3/6 | *6P28 12/6 | 30FL1 9/6 | ECC31 9/8 | KT66 12/8 ( U107 11/-
INGGT 9/9 | *6Q7G  6/3 | 30P4 12/6 | ECC32 4/- | KT81 14/- | U118 8/-
1R5 5/6 | 6Q7GT 8/9 | 30P12 8/ | ECC33 4/6 | KTW61 5/9 | U118  6/9
184 8/~ | *8SA7 &/ | 30PL1 10/6 | *ECC34 8/- | KTW62 5/9 | U142 8/-
185 4/9 | *68G7 4/9 | 3BLEGT 9/- | ECC35 6/~ | KTW63 5/9 | U143  9/9
*1T4 3/9 ( 6SH7 4/6 | 35W4  6/9 | ECC81 5/6 | *KTZ63 §/8 | Ul4s 68/
2D21  4/6 | 68J7 4/- | 38Z4GT 5/8 | ECC82 6/~ | MUl4  8/- | Ul47 5/6
3A4 4/9 | 6SK7  B/3 600])60 ECC83 6/9 | N18 7/3 | U149 -
3Q4 7/- | 88LIGT 6/- 18/ | ECC84 8/9 | N37 11/- | U150 6/8
334 6/- | 63N7GT 4/6 | 50L6GT 9/- | ECC85 7/8 | N78 15/~ | U151 8-
3v4 6/9 | 68Q7 8/- | 61BT 18/~ [ ECF80 ‘8/8 | N108 18/~ | U152 -
5R4G  9/6 | *8SS7  4/6 | 618PT 11/- | ECF82 8/6 | *P41 4/6 | U183 6/~
*5U4G 4/9 6U46T 10/6 | *90AV  9/- 1 12/8 | *P61 2/8 | U154 6/3
5v4G  8/9 6G_ 5/6 | 185BT 18/- | ECH35 9 o191 11/~
5Y3G  5/9 GVGGT 8/6 | 807(A) 5, ECH42 8/8 11/~ | U281 8/6
5Y3GT 8/- | 6X4 5/- | 807(E) 3/9 | ECHS1L 8/-| PCC84 7/~ 18/~
5Z4G 86 | 6X5G /- | 955 3/9 | ECL80 7/- ! PCC85 9/3 | U301 15/~
8ZAGT 11/- | 6X5GT §/6 | 956 2/6 | ECL82 9/8 ) PCC88 19/ | U308 -
6ASG  9/6 6 9/- | 9001 4/- | ECL83 12/- | PCC83 13/8 | U329 -
6ACT  4/8 | 7BT 7(9 | 9003 4/- | EF22  7/- | PCF80 - { U339 11/-
6AGE  3/6 | *7C5 73 | ATP4 2/9 | *EF54 3/3 | PCF82 7/3 | U403  9/8
6AG7 78 | 7C6 7/3 | AZ31 9/- | "EF80 4/9 | PCF84 18/- | U801 17/~
6AKBE  6/6 | THT 7/6 | *B36 8/6 | EF85  8/8 2 TUABC80 8/6
*6AL5 3/8 | 787 9/- | B65 4/8 | EF88 9/- | PCL83 10/6 | UAF42 8/-
*6AMS8 3/ | TY4 7/- | CBL31 21/- | EF89  8/9 | PCL84 UBC4l 7/8
6AQ5  6/- | 10C1  11/- H35 14/- [ *EF81  3/- | *PEN25 4/6 | UBF80 8/6
6ATE - | 10C2  13/6 | CL33 11/9 | *EF92 *PEN4b 7/8 | UBF89 7/8
6AU6G 7/8 | *10F1 5/ | CY31 9/9 | EL22 12/6 | *PEN46 5/3 | UBL21 14/6
6B3G  8/6 | 10LDI1114/6 | D63 1/6 | EL32  4/8 | °PL33 UCH21 12/6
G6BAG~ 8/- 10P13 /- | DA90 2/8 [ “*EL33 §/- | PL36 10/8 | *UCH42 7/6
6BE6  5/9 | *10P14 9/- | DAC33 §/9 | EL35 . | PL38 16/6 | UCHS1 8/6
6BGSG 12/6 | 12AH7 6/9 | DAF91 4/9 { EL37 11/8 | PL81 UCL82 11/3
6BW6 7/9 | 12AHS 9/9 | DAF96 7/3 | *EL38 12/6 | PL82  6/9 | UCL83 13/6
6BW7 5/9 | 12AT6 7/6 | DF33 9/9 [ EL4l 8/- | PL83  6/9 | UF41

*6C4 8/6 | 12AT7 B5/8 | *DF91l 3/9 | EL43 8/- | PL84 9/- | UF42  5/6
6C6 4/9 | 12AU7 6/- | *DF92 38/6 | EIL84 7/- | PY3l 7/8 [ UF80 7/8
6C9 8/9 AX7 8/0 | DF96 7/3 | *EL91 4/6 | PY32 10/- | UF85  8/9
6CD6G 21/- | 12J8GT $/6 | *DHY? 6/~ | EM34 8/6 ( PY80 7/- | UF86 14/8
6CHE  8/3 | 12K7GT 5/- | LH81 9/- | EM80 . 8/8 | PY81  6/- | UF89 -
6D6 4/9 | 12K8GT DK32 11/3 | EMS1 8/9 | PY82 6/3 | UL4  7/-
*6F1 4/8 11/- | DK91 5/6 | EM84 9/9 | PY83 7/8 | UL44 11/-
*6F12  3/- | 12Q7GT b/~ | DK93 7/8 | EM85 10/6 | PZ30  9/6 | UL46  9/8
6F13 6/9 | 129K7 4/9 | DK93 7/6 | EN31 16/- | B18 11/- | UL84 7/8
6F14 8/8 | 128K7GT DL33 3/6 | EY51 R19 11/- | UL80 9/8
6F13 9/8 4/9 | DL35  9/8 Small 8/- | *T41 76 | UU8 12/
*6H8 2/- | 128N7GT DL91 8/- | EY86 8/- | TDD4 7/8} UU7 9/6
*8J5G  2/0 8/8 | DL92 6/- | EZ40  8/6 | Ul4 8/« | OYIN 11/-
6J5GT 3/9 | 13D3 7/- | DL93 9 | EZ41 7/-| 018 8/« | UY4l 8/«
*6J7G 5/~ | 1487 14/9 | DL94 8/8 | EZ80 6/- | U22 8/8 85
6J7GT  7/6 | 19PGEG DL96 7/3 | EZ81 8/8 | U2 15/~ | UR105/30
6K6GT 6/8 15/- 0 GTIC %/-| U25 1g/8

*6EK7G 2/3 | 20D1 8/6 | EABCS0 7/6 | GZ30 11/- | U28 VR150/30
6K7GT 4/9 | *20F2 8/6 42 32  8/8 | U3l 719

*gK8G 5/6 | 20L1 16/- | *EB34 1/6 | HABC80 9/8 | U33 14/- | X483 9/8
6K8GT 8/8 | 20P1 9/9 | *EB4l 7/~ | HBC9O 7/8 | U35 11/- 11/-
46K25 7/6 | *20P8 12/6 | *EB91  3/8 037 26/~ | X76H 12/-
6L1 12/6 | 20P4 17/- | EBC33 4/8 Us0 5/8 | X78 14/6
6L6 9/9 | 20P5 15/~ | EBC41 8/ *U52 4/9 | X79  16/6
6L6G  7/8 | 26A6G  8/- | EBC81 7/9 'KTSBO 6/8 70 b/8 | Y83 8/8
6L7G  6/- ' *25L8G 6/9 ' EBF80 7/9 [ *ET36 /- | U7l 8/- | +Z688 8/6

The most Competitive Comprehensive Valve List in the Country.

TECHNICAL TRADING GCO.

350/352 FRATTON ROAD, PORTSMOUTH
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MINISTRY OF AVIATION
E.1.D.

ELECTRONIC
INSPECTORS

required for

Radio, Radar, Components & Electrical
Ancillaries at Bromley & Woolwich and
elsewhere in London & the Home Counties.

Varied and interesting work with opportunities
for gaining valuable experience and further
training.. Excellent Promotion Prospects.

Pay 266/- to 281/-.(With prospects of further
progression to 306/-.) for a 5-day week.
Skilled men apply, stating experience, to :—

ELECTRICAL INSPECTION DIRECTORATE (W.W.)
AO/L
Aquila, Golf Road, Bromley, Kent

Srandard Telephornes and Cables Lirmited

(Quartz Crystal Division, Harlow)

PHYSICISTS ELECTRONIC
ELECTRICAL MECHANICAL ENGINEERS

Capable men with good qualifications are required for a variety of interesting
posts in the field of Production Engineering, Development, and Research
at salaries ranging from £1,000 per annum upwards.

Housing accommodation can be made available to successful applicants.
Suitably qualified Engineers are invited to write to the
Personnel Manager :
STANDARD TELEPHONES and CABLES LIMITED,

Quartz Crystal Division,
West Road, Temple Fields, Harlow, Essex.

MATHEMATICIANS IN
GOVERNMENT SERVICGE

A FIRST CLASS CAREER IN
RESEARCH AND DEVELOPMENT

Following are examples of vacancies
at SCIENTIFIC OFFICER (£738-
£1,222) or SENIOR SCIENTIFIC
OFFICER (£1,342-£1,654) level now
available:

ROAD RESEARCH LABORATORY,
LANGLEY, BUCKS.—theoretical and
experimental RESEARCH on TRAF-
FIC FLOW and ROAD SAFETY.
Some investigations will require the
use of electronic computers (Senior
Scientific Officer or Scientific Officer).

GOVERNMENT COMMUNICA-
TIONS HEADQUARTERS,
CHELTENHAM, GLOS. — PRO-
GRAMMING of COMMUNICATIONS
PROBLEMS for COMPUTERS. Prob-
lems " involve pure mathematics,
statistics, informavion theory, queue-
ing, systems analysis, computer de-
sign, radio networks (Senior Scientific
Officer).

ROCKET PROPULSION ESTAB-
LISHMENT, WESTCOTT, BUCKS.
—theoretical and applied ASSESS-
MENT STUDIES to determine the
suitability of ROCKET MOTORS
for specific applications and optimum
lines of investigations for develop-
ment programmes (Senior Scientific
Officer or Scientific Officer).

GUIDED WEAPONS TRIALS
ESTABLISHMENT, ANGLESEY—
research into STATISTICAL and
other techniques for the recording
and ANALYSIS of TRIALS DATA;
advising on DATA SELECTION for
record and supervising DEVELOP-
MENT of associated = equipment
(Senior Scientific Officer).

There are many other vacancies in
MATHEMATICS, PHYSICS and in
most other scientific disciplines. All
posts carry a pension. Good promo-
tion prospects. Full particulars from
Civil Service Commission (Scientific
Branch), 17 North Audiey Street,
London, W.1.

ELECTRONIC TEST
ENGINEERS AND TESTERS

Light Engineering Company in the
Midlands is requiring the above
for the testing of Electronic Equip-
ment on Government Contracts
and Commercial Television.

Applicants with a knowledge of
this type of testing, and wishing to
obtain well-paid positions, should
apply stating qualifications and ex-
perience to the Personnel Manager,
Box No. 5033, c¢j0 *“ Wireless
World.”
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PULSE CIRCUITRV ?

i COMPUTING SYSTEM SERVICINGi

Do you aspire to a position with responsibility for many thou-
sands of pounds worth of equipment ? Do you realise that this
field offers excellent prospects of promotion? If so, send in
full particulars of yourself to:

WHATS YOUR I.INE

RADAR ELECTRONICS ?

THIS IS

TELEVISION ELECTRONICS ?

// OURS

"ENGLISH

Department G.P.S.
ENGLISH ELECTRIC HOUSE, STRAND, LONDON, WC2

Quoting Ref.

—

ELECTRIC

Number 390H|W.W.

for consideration against positions which are and will be

available after training in London, the Home Counties,

West Country, Midlands and the North West and others

which involve travel both in this country and abroad.

The Company is prepared to assistin any housing prob-

lem that may arise.

10 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?

Mechanlcal Eng.,
Electrical Eng.,
Civll Engineering,
Radlo Engineering,
Automotile Eng.,
Aeronautical Eng.,
Production Eng.,
Bulilding, Plastics,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

AMIMechE

A.M.BFIt.LR.E.
City & Guilds
Gen. Cert. of Education
Etc., ete.

PRACTIGAL
EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V.,Electronics, Etc.,
A.M.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

NAME

POST LOUPON NOW I

Please send me your FREE 136-page
*“ENGINEERING OPPORTUNITIES"

{(Write if you prefer not to cut page)

INCLUDING
TOOLS!

The specialist Elec-
tronics Division of
B.LE.T (incorporar-
ing E.M. I, Institutes)
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B L I L E CTC
SCHOOL OF
ELECTRONICS

ADDRESS

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 WORLD

THE B.I.E.T.

SUBJECT OR EXAM

THAT INTERESTS ME
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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 techniques, 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.

BOURNEMOUTH  MUNICIPAL
COLLEGE OF TECHNOLOGY AND
COMMERCE

Full-time and Part-time Courses for the
INSTITUTION OF ELECTRICAL
ENGINEERS
PART 11l EXAMINATIONS
in

Advanced Electrical Engineering’

and special subjects of both Heavy
Current and Light Current Groups, are
due to commence in September, 1961.
Further details from: The Principal,
Municipal College of Technology and
Commerce, Lansdowne, Bournemouth.
Early application is advisable.

GRANADA TV

have vacancies at their London
Studios for experienced TELE-
VISION BROADCASTING
ENGINEERS.
Applicants without previous
experience but with a good
knowledge of electronics will
also be considered.
Five-da dy week, generous Pen-
sion and Life Assurance arrange-
ments,
Applicants should write giving
details of qualifications, exper-
ience and present employment
to Personnel Officer, Granada
Network Limited, 36,
Golden Square, London, W.1.

UNITED KINGDOM ATOMIC ENERGY AUTHORITY

DOUNBEAY EXPERIMENTAL ‘u REACTOR  ESTABLISHMENT

INSTRUMENT MECHANICS

{Physical and Electronic)

and INSTRUMENT ELECTRICIANS

There are vacancies in the Instrument Department for men with
experience in the maintenance of instruments for the measurement of
pressure, flow and temperature, electronic instruments, radar and tele-
vision and for electricians with experience in the maintenance of tem-
perature recorders and electromagnetic relays.

Applications are invited from men with experience of instruments in
industry or with appropriate experience in H.M. Forces.

The rate of pay is £13 7 0d. for a 42 hour five day week and there is
a superannuation scheme. Housing will be made available to married
men and there is accommodation for single men and married men await-
ing housing.

Facilities are available for further education and promotion prospects
are good.

Application forms and further information can be obtained from:

Recruitment Officer, Dounreay E.R.E,,
Thurso, Caithness, Scotland.

OPPORTUNITIES FOR SCIENCE AND
MATHEMATICS GRADUATES TO TAKE
UP TEACHING

Graduates in Science and Mathematics
who are having second thoughts about the
careers they chose after leaving the uni-
versity, or married women with degrees
in these sub)ects who would like to teach
full/ or part-time, should write to the Chief
Education Officer (Dcpt W.Z), County
Offices, Chelmsford, Essex, for particulars
of a brief training T (@, mEle G
easier for them to take up teaching.

If accepted for service in Essex schools,
they can be given a short course of training

and teaching practice before they take up
reqular teaching posts. From the start of
the course they will be paid at full Burnham
rates with any additional increments to
which their previous employment may
entitle them,

INDEPENDENT TELEVISION
BIRMINGHAM STUDIOS

chhnical Assistants and Anistant Engincers
are required at the above studios to hll the
following posts:—
For duties concerned with the main-
tenance of studio equipment and
the development of new devices.

2. For operational work on TV signal
processing equipment, including film
proic:tors and cameras but not trans-
mitters, coupled with maintenance of
the equipment. his post involves
shift working and training will be given
where necessary

Salaries in the range £700-£| 059 p.a. will be

paid according to experience torl qualifications.
Apply in writing to:—
THE CHIEF ENGINEER,

Alpha Television Studios, Aslon Road
North, Birmingham, 6.
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THE

PEMBRIDGE
COLLEGE

OF ELEGTRONICS

offers training in
RADIO

TELEVISION

AND ELECTRONICS

ATTENDING COURSE

Full-time One Year Course in Radio and Television.
College course in basic principles for prospective
servicing engineers.

Next course commences 5th September 1961

This course is recognised by the Radio Trades Examina-
tion Board (R.T.E.B.) for the new Servicing Certificate
examinations.

HOME-STUDY COURSES
A. Radio and Television Servicing.

(1) Introductory course.

(2) Basiccoursecovering R.T.E.B. Intermediate Radio
and Television Servicing Certificate examination.

B. Courses in Radio, Telecommunications and Mathe-
matics up to City and Guilds Telecommunication
Technicians’ Final Certificate

For details, write to:
The Princlpal, P11
THE PEMBRIDGE COLLEGE
OF ELECTRONICS

34a Hereford.Road, London, W.2
i

Write, giving details of education, quali-
Personnel Officer, G.C.H.Q. (RCO/3)

53, Clarence Street, Gheltenham, Glos.

“VACANCIES IN GOVERNMENT SERVICE z ]  polyiehierel

A pumber of vacancies, offering good e s::::sa?'/tl’!t:’aecici::éc‘lz‘ae::hy 4 BUYER )
career prospects, exist for:— A to take complete charge of Purchasing Depart-
RADIO OPERATORS MALE 33" tape spools 8d. each, clear polystyrene, ment in rapidly expanding Organization
CYPHER OPERATORS MALE AND post and packing 4d. each dealing with Companies engaged in Electronics.
TELEPRINTER OPERATORS FEMALE Bulk enquiries welcomed Knowledge of Electro-Magnetic Relays an
asset. Must be capable of working enurely

-~ . . i di

e Foley Plastics Manufacturing Co. Ltd.[ || onoun initistive and componding mipimum

Foreign Office, 116/144 Westbourne Fark Road, London, W.2. Scheme available, Apply in own handwriting to
BAYswater 0202 BOX 5009, c/o * WIRELESS WORLD.

Please apply:—
John Delfgou,
Assistant Personnel Officer,

Instruments Ltd.,

Queens Road, Thames Ditton,
Surrey.

TEST TELECOMMUNICATIONS
ENGINEER INSTALLATION ENGINEERS

is required by our Test Department for Young men with good technical training and some knowledge of Telecommunications,
the fault finding and testing of electronic Radio and Radar, are required for training as Telecommunication Installation Engineers.
'é‘;,?;“m SOE o (R e peEakiea- Candidates must be prepared to travel anywhere in UK. or abroad. The situafions
Applicants should have had previous offered are progressive and pensionable and offer good scope to suitable men desirous
experience in this work, or dealt with of making a career in Telecommunications.

::ldeavx;s::mtheamsiex;:hcleoss SR g <ed Commencing salary from £13 to £16 per week plus a living allowance not less than £5

Ref. No. ST//WW. per week when working away from home.

Please write details of personal circumstances and career to—

Solinévon LW Srandard Telephores and Cables Limired

Personnel Manager,

North Woolwich, London, E.16.
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ASSISTANT ENGINEERS (RADIO)

URGENTLY REQUIRED BY DIRECTORATE OF
CIVIL AVIATION

EAST AFRICA HIGH COMMISSION

Appointment on contract for 1 tour of 36 months in first in-
stance. Salary according to age and experience in scale (in-
cluding Inducement Pay) rising to £1,671 a year. Gratuity
134% of total salary drawn. Outfit Allowance £30. An
Education Allowance ranging from £50 to £200 is likely to be
introduced shortly. Free passages. Liberal leave on full s 5
Candidates, over 28 years of age, should possess at least two
second year and preferably one third year C. & G. Certificate
in Telecommunications Principles or Radio and have had at
least 3 years’ experience in erection and maintenance of ground
station transmitters, radio and radar navigational aids and aerial
systems.

Apply to CROWN AGENTS, 4 Millbank, London, S.W.1,
for application form and further particulars, stating age, name,
brief details of qualifications and experience and quoting

ELECTRONIC DEVELOPMENT
ENGINEER

required
to lead a small team engaged in the development of
commercial communication equipment. Applicants should
have a degree or equivalent qualification and some years
experience as Project Engineers. Preferred age range:
30/35 years.
NON-CONTRIBUTORY PENSION SCHEME AND
LIFE INSURANCE.

5 DAY WEEK.
EVENING INTERVIEWS ARRANGED.
Write giving details of education, qualifications and past
experience to:—

PERSONNEL MANAGER

MULTITONE ELECTRIC CO. LTD.

reference  M2A/51200/WE.

12/20 UNDERWOOD STREET, N.I

TELEPHONE CARRIER
ENGINEER

International Aeradio Limited invite
applications from engineers with 7-8
years practical experience in the de-
sign, planning and field installation of
radio carrier telephone equipment of
which at least 3 years must have been
in a supervisory capacity. Experience
of small man and automatic tele-
phone exchanges would be an added
advantage. The successful candidate
will be required to serve inmitially in
Indonesia for a period of 3 years,
during which a tax-free salary will be
paid together with living, separation and
kit allowances; free accommeodation will
be provided. Written applications
quoting age, qualifications and details
of career to Personnel Manager,
40 Park Street, London, W.1.

TRAINING AS
COMPUTER ENGINEERS

Applications are invited from young men for maintenance of large-scale com-

puter installations. The work involves testing, fault diagnosis and maintenance

of a large volume of fully transistorised electronic circuits.

Applicants, should have a degree, H.N.C. or similar qualification together with

some practical experience of electronic work. Men with appreciable experience

but without qualifications will be considered.

Comprehensive training will be given and excellent prospects exist in the Com-

pany which is expanding rapidly.

Details of experience, qualifications, age and present salary should be sent to:
Personnel Manager, LEO Computers Limited, Hartree House,
151A-159A Queensway, London, W.2,

DO-IT-YOURSELF TRAINING TECHNIQUE

' in RADIR & ELECTRONICS
YOU LEARN while you BUILD. ..
® Simple. .. Practical ...

Fascinating ...

TECHNICALLY TRAINED by

I C S IN RADIO, TELEVISION AND

ELECTRONIC ENGINEERING
Opportunities in Radio Engineering and allied professions await

the I CS trained man. | C S Courses open a new world to the
keen student. . . .

RADIO AND TELEVISION ENGINEERING?}
RADIO AND TV SERVICING;
ELECTRONICS, COMPUTERS &

DATA PROCESSING, etc.

ANNOUNCING—after years of successful operation in other
eountries—the latest system in home training in electronics
introduced by a new British training organisation. A7 LAST—
a simple way of learning—by praetical means—the ™ how and
why " of with the of theory and Do
mathematics/ ¥OU LEARN WHILST BUILDING actual
i with the s and parts which we send you—
and you really have fun whilst learning/ And afterwards—
you have a first-rate piece of home equipment plus the
1 €S Courses give very real help to the man setting up his own | knowledge of how it works and how it can be serviced.
business or facing a technical career in the radio industry. THIS NEW SYSTEM brings you an exciting new
Examination Courses for:—British Institution of Radio Engineers, | oPPortunity at a very moderate cost—and there are
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G. NO MATHEMATICS! Post me. r(?ply eoupon
Radio & TV Servicing (R.T.E.B.) and C. & G. Radio Amateurs. | Z0P4¥ for FREE Brochure, to Britain's Leading
Radio Training Organisation.
LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE |
Build your own 4-valve TRF and S-valve superhet radio receiver BUILD YOUR OWN —

LS
Signal Generator and High-quality Multimeter. ® RADIO EQUIPMENT I.UTS UF INSTRUGTWE
FILL IN AND POST THIS ICS COUPON TODAY e HI-FI INSTALLATION EXPERIMENTS AT HOME !
It brings the FREE | C'S Prospectus containing full particulars o TEST EQUIPMENT

of | C$ courses in Radio, Television and Electronics. ﬁ\
- AND LEARN AS YoU po 17 W VNI ESI Y Nl

l_'.I'(!: RADIOSTRUCTOR (Dept, G106,

)\ﬁ -, | Reading, Berks. i
@ | Please send Brochure without obligation to

i

l International Correspondence Schools 'I

I {Dept. 222P), Intertext House, Parkgate I
Road, London, S.W.I|

INTERNATIONAL
CORRESPONDENCE I NAME. ..o oo | |

= =3 ! Name BLOCK
mm @ /ddress A
ADDRESS ............ooiiiiiiiiiiiiiieeaa,
SCHOOI'S I Block Capitals Please ‘ { ! i (812) P;:lss
".AWHOLEWORLDE ......................................................... | RADI STRUCTOR
OF KNOWLEDGE for 6.61 I

the KEEN STUDENT |_li i i

BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION
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SENIOR & JUNIOR

design and

development

engineers

required for work on Electronic Measuring
Equipment, connected with Production
Testing of C ications E

Radio, Television Equipment and Com-

p ona i tic basis, probably
leading to automation.

Applicants must have technical abilities;
a keen interest in new techniques and
methods, associated with Production
Testing on a large scale, and must be
suitably qualified Electronics Engineers
or have had considerably practical
experience in Electronic Measurements.
A mechanical background or interest such
as model engineering would be an
advantage.

The appointments carry generous and
progressive salaries commensurate with
abilities and experience.

ELECTRICAL ENGINEERS

for work on
CONTROL SYSTEMS

We invite applications from engineers to join our project
teams working on the design of flight control systems, engine
controls, and servomechanisms, and pulse techniques.
There are vacancies for graduate engineers, for those with
ordinary and higher national certificates and for those without
qualifications but with some experience in these fields.
The work will be carried out at the Company’s Main R and
D establishment at Hatfield, where all facilities exist for the
development of high efficiency equipment.

Replies in confidence, should be addressed to:—

The Personnel Manager, (Ref, 187).

THE DE HAVILLAND AIRCRAFT COMPANY LIMITED
Hatfield, Herts.

& Applications which will be treated in
confidence should be oddressed for the
attention of The Personnel Manager,

The Plessey Company Limited,
Vicarage Lane, 1lford, Essex.

L-__— L 1 F 1 & 1 I 1 |
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RADIO POLICE

An INSPECTOR OF POLICE (SIGNALS) required by
GOVERNMENT OF NYASALAND.

Choice of contract terms for 1 tour 2-3 years with 10%
gratuity or (ﬁgrmanem and pensionable terms. Commencing
salary according to age and experience in scale rising to £1,285,
Cost of Living Allowance of 5% of salary also payable. Initial
outfit grant and annual uniform allowance. Free passages.
Liberal leave on full salary.

Candidates of good education and physique, normal vision

without glasses, must have sound knowledge of H.F. and
V.H.F. fixed and mobile simplex and duplex radio telephone
systems and low power petrol/electricity chargers and alterna-
tors.
Apply to CROWN AGENTS, 4 Millbank, London S.W.1., for
application form and further particulars, stating age, name,
Brief details of qualifications and experience and quoting
reference M2A/50901/WF.

ASSISTANT  ENGINEER ~ (TELECOMMUNICATIONS)

Required for the London Office of the CROWN AGENTS FOR
OVERSEA GOVERNMENTS AND ADMINISTRATIONS for
appointment normally to pensionable establishment on probation for
2 years. Commencing salary between £991 at age 25 and £1,318 at age
34 or over in scale rising to £1,490, Fully qualified officer may be
eligible for special increase of £75 within maximum of scale after 2
years' service. Liberal leave, Five-day week.

Candidates, preferably 25-35 years of age, should have a degree in
Electrical Engineering or be Graduate or Corporate Members of the
Institution of Electrical Engineers. hey should have received a
thorough training in Automatic Telephone Exchange and associated
equipment with a telecommunications manufacturer or Authority and
have had subsequent operating or design experience.

Duties include purchase of telephone equipment, preparation of
specifications for tenders, adjudication of tenders and technical corres-
pondence with Administrations.

Apply to CROWN AGENTS, 4, Millbank, London, S.W.1, for
further particulars, stating age, name, brief details of qualifications and

experience and quoting reference M2A/51284/WF.
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INSTALLATION &
MAINTENANCE ENGINEERS

EMI Electronics Ltd. is expanding its production pro-
gramme and accordingly has vacancies for a number of
installation and maintenance engineers, The work involves
the latest electronic techniques covering a wide range of
equipment which can be grouped as follows:

Jung, 1961

VACANCIES FOR RESEARCH AND DEVELOPMENT
CRAFTSMEN IN GOVERNMENT SERVICE
Experience in one or more of the following:—
ELECTRICAL (1) Mat of radio
tion receivers.
(2) Bub-assembly lay out, wiring and
testing of radio-type chassis.
(3) Fault finding in and maintenance
of electronic apparatus.
{4) Maintenance gf teleprinter or cypher
hi = iated

SN

N\

N\

equipment.

MECHANICAL Instrument makers and general
machinista with bench Atting and
machine shop experience for con-
struction of experimental and proto-
type electronic equipment.

BASIC PAY £9 18s. 2d. plus merit pay in the range
of 10/. to 100{- per week. Merit pay
will be assessed at interview, based on
ability and the necessary basic quali-
fications. "

Opportunities for eventual permanent and pen-
sionable poats. Five-day week: good working
aingle dation available.

Apply in writing to: Personnel Officer, G.C.H.Q.
(RDC/3), 53, Clarence Btreet, Cheltenham, Glos.

A\

N\

MORSE CODE TRAINING
Get your Radio Operator’s

Licence the easyway!
NN CANDLER has taught MORSE

A\

(1) Instrument tape decks, electronic balancers, stroboscopes

A\

(2) Machine tool control, analogue computers, process

control systems

(3) Instruments, test gear, oscilloscopes, industrial TV
(4) Colour TV, film scanners, studio cameras.
Applications from experienced television service engineers and
ex-service radar personnel are particularly invited. These
programme positions carry staff status and are pensionable.
Please write, -giving full details and quoting Ref, EL/30/7, to:
Personnel Manager,
EMI ELECTRONICS LTD.

HAYES, MIDDLESEX.

11NN,

CENTRAL ELECTRICITY
GENERATING BOARD

Eastern Division

Applications are invited for the follow-
Ing permanent superannuable post in the
Central Radiochemical Laboratory situ-
ated at Hornsey (NORTH LONDON).

ELECTRONIC MAINTENANCE
ASSISTANT

Salary range £830-£1,065 per annum.

The work is interesting and varied and
involves servicing instruments employing
wide-band amplifiers, counting circuits and
the latest techniques in pulse height
analysis.

Applicants should have several years’
experience in the maintenance of industrial
or domestic electronic equipment and
pl"efetably be familiar with pulse tech-
niques,

Preference will be given to those
possessing a Higher National Certificate or
equivalent qualifications,

Applications, quoting reference S.V.
No. 1449, stating age, qualifications, ex-
perience and present position, should be
sent to the Controller, Central Elec-
tricity Generating Board, Eastern
Division, West Farm Place, Chalk
Lane, Cockfosters, Barnet, Herts., to
arrive not later than the 3rd June, 1961.

INTERNATIONAL
AERADIO
LIMITED
RADIO rIt;dqsu‘lx}:UGTORs
to be employed at their new Training

School now in course of erection. Two
vacancies exist, as follows:—

1. TECHNICAL INSTRUCTOR. Should
possess a recognised professional qualifica-
tion in telecommunications, with previous
instructional experience. Familiarity with
a range of telecommunications equipment
is essential.

2. PRACTICAL INSTRUCTOR. Should
possess a background in telecommunica-
tions with previous instructional ex-
perience. Must show a high degree of
skill and knowledge of practical tech-
niques as applied to telecommunications
engineering, including assembly, instal-
lation and maintenance.

Salary will be commensurate with

qualifications and experience and

excellent working conditions apply.

The posts are permanent and pen-

sionable. Applications to:—

The Personnel Officer,

INTERNATIONAL AERADIO LIMITED,

Hayes Road, Southall, Middlesex.

CODE by correspondence for
50 years.

On Land, Sea and in the Air and
in every Continent, you will find
first-class Radio Operators who have
learnt their profession or excelled as
Amateurs the CANDLER WAY,
Write for the Candler ‘“ Book of
Facts ” without obligation and see for
yourself how fascinating the Candler
Method of teaching the Morse Code
can prove. You may if you wish pay
as you learn.

CANDLER SYSTEM CO.

(S5W) 52b ABINGDON RD., LONDON, W.8
Candler System Co., Denver, Colorado, U.S.A.

Southampton County Borough
Education Committee

Southampton Technical College

COMMUNICATION
ENGINEERING &
ELECTRONICS

The College offers a three years’
full-time course in Communication
Engineering and Electronics which
provides a comprehensive training
in these subjects and leads to ihe
College Diploma in Communica-
tions and Electronics. This Diploma
carries complete exemption from
the Graduateship Examination of
the British Institution of Radio
Engineers.

Further details of the course,
fees, etc., obtainable from the
Registrar, Southampton Technical
College, St. Mary Street, South-
ampton.
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OUR GIGANTIC STOCKS INCLUDE :

LINE OUTPUT, FRAME OUTPUT, SOUND OUTFUT,
LINE AND FRAME BLOCKING OSC. TRANS. AND
S8CAN COILS, FOR ANY MAKE OR MODEL TELE-
VISION,

SOME OF OUR VALVES

AZ31 .. 8/6 PCL83.. 11/3 w7t .. 5i-
B8 .. 5/8 PCL84.. 9/8 zZr .. 3i-
D17 .. 3j- PL33 .. 8/6 U4 .. 5/-
DHTT 4/8 PL36 .. 10/9 5V4 o/~
DKS1 5/9 PL38 .. 14/6 5Y3 10/6
DK92 8/- PL81 .. "8 524 10/~
DK96 kil} PL82 .. §/9 BAL5 3/-
DL92 9 PL83 .. 7/- 6AMS -
DL94 /9 PY31 .. /- 6CD6  27/8
DL96 18 PY32 .. 10/- 6D2 -
EB91 f= PYBO .. 6/6 6F1 5/-
EBC33 5/~ PYS1 .. @/- 6F12 3/-
EBF80 16 PYS2 .. B/6 6F13 1
ECC8, 5/3 PZ30 .. 10/- 6F14 9/6
ECC83 i U22 .. 9/6 6F15 9/6
ECC84 /e U4 .. 10/- 6L1 12/6
ECF80 /= U2 .. 12/- 6L18 5/=
ECH35 - 6 .. 12/- 6P25 8/6
ECHS1 /- U3l .. g/6 6P28 12/6
ECLSO .. 8/9 Us0 .. 8/8 8V6 -
EF39 f= us2 .. G- 10F1 4/6
EF50 3/9 un .. 9 10CL 10/-
EF80 4/6 U281 .. 9/- 1002 13/-
EF91 3= U282 .. 20/- 10P13 -
EF92 5/- U301 .. 30/- 10P14 9/-
EL33 8/ 01 26 12AT7 .. b/8
EL38 .. 14/8 UAF42 .. §- 12AU7 .. 5/9
EL84 .. W/ UBC4L .. 7/9 20D1 .. 8/
EY51.8.E. @/- UCH42 .. 7/- 20F2 .. 9=
EY51 719 UP4l .. 8/6 20L1 .. 12/6
EY86 8 UF42 3/9 20P1 10/6
E740 6/6 Ul4l .. 73 20P3 12/~
KT33C .. B/- UL46 .. 7/3 20P4 16/8
KT36 8/6 UL44 . /6 218U 14/-
KT66 .. 15/- TY41 8/6 30C1 -
PCO84 - uus .. 14/6

POCSD .. 8/6 uUe .. 6/8 sout .. 7.
PCF80 .. 7= 8P4l .. 9/3 30P4 .. 10/9'
PCL82 .. 10/9 8PAl .. 2/3 185BT.. 14/-

These are only examples of our valves: If you do not see
what you require scnd stamped addressed envelope for
special quotation.

For the Finest, Fastest Service in the couniry, contact—

D. & B. TELEVISION

13la KINGSTON ROAD
SOUTH WIMBLEDON

LONDON, S.W.I9
Phone: Cherrywood 3955

WIRELESS WORLD
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ELECTRICAL & ELECTRONIC ENGINEERS
TECHNICIANS

are required in the Transport Aircraft Controls Division for interesting
long-term projects connected with

Aircraft Instrumentation
and
Automatic Landing Systems
The work involves the application and development of the latest

techniques in the design of transistor circuits, servos and integrated
systems for present and future aircraft.

Vacancies also exist for:

INSTALLATION & FLIGHT TRIALS
ENGINEERS

The Division is a rapidly expanding organisation and offers good
opportunities for promotions.
Applications, stating qualifications, age and experience, should be
addressed to:
The Personnel Manager (Ref. 346),
ELLIOTT BROTHERS (LONDON) LIMITED
Elstree Way, Borehamwood, Herts.

RADIO POLICE
NORTHERN RHODESIA

Radio Technicians required for
appointment as INSPECTOR/

ENIOR INSPECTOR OF
POLICE, NORTHERN
RHODESIA, on agreement for one
tour of 3 years in first instance with
prospects of permanent and pension-
able employment. Salary according
to age and experience in scale rising
to £1,380 a year. Plain clothes
allowance £24 a year. Married
accommodation with heavy furni-
ture available immediately at low
rental.  Free passages. Liberal
leave on full salary.

Candidates, 23 to 35 years of age,
of good ghysique, should possess
maths and physics at G.C.E. “O”’
level standard. They should have
sound knowledge of installation and
maintenance of modern low and
medium power V.H.F. static and
mobile equipment, H.F. trans-
mitters and receivers, including
S.S.B.,, and petrol generator and
diesel electric sets. Knowledge of
installation and maintenance of
teleprinters would be an advantage.
Apply to CROWN AGENTS, 4
Millbank, London, S.W.1, for
application form and further par-
ticulars, stating age, name, brief
details of qualifications and ex-
perience and quoting reference
M2A/51291/WF.

INSTRUMENT
ARTIFICERS

Skilled men are required for the installation and maintenance
of pneumatic and electronic equipment for automatic instru-
mentation and process control systems.

Candidates should be O.N.C. standard but consideration will
be given to those with previous experience in electronics,
The work will initially be on days but a shift rota will be worked

after approximately one year. Applicants must, therefore,
be prepared to work shifts or days. Rates of pay, days commenc~

ing
£17 5s. 0d. rising to £18 19s. 7d.

Shift work, commencing

£19 19s. 0d. rising to £21 8s. 0d.

In addition to the high basic rates of pay, there is a unique and
outstanding free Social Security Scheme covering Sick Pay,
Life Assurance, Pensions and numerous other benefits.
If you would like further details, write or call,

P. J. Simpson

Personnel Department

MARS LTD., Fairlie Road, Slough, Bucks.

Tel : Slough 23932.
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Due to further-expansion,
ABC Television invites applications

for the following vacancies:— ABC

OPERATIONAL CREW
@ Sound Balancer @ Sound Assistants Grade B

Applicants should have previous TV experience and the ability to carry out first
line maintenance.

ENGINEERING

@ Assistant Engineers — Videotape, Telecine, . .
or Communications

A thorough basic knowledge of electronics and the ability to maintain equipment
is essential. Industrial experience in an allied industry would be an advantage.

SOUND DEVELOPMENT ENGINEER

Previous experience in the field of audio development work essential.

TECHNICAL TRAINEES

Applicants should be over eighteen years of age and hold G.C.E. in at
least three subjects, one being Maths or Physics: A basic working
knowledge of Radio or Photography would be an advantage.

The Studios are situated in pleasant surroundings at Teddington,
by the River Thames, with first class restaurant and recreation
facilities. A pension scheme is available subject to an initial
qualifying period.

Applications must be made in writing to The Pérsonnel Manager

ABC TELEVISION LTD « BROOM ROAD ¢ TEDDINGTON « MIDDX

Jung, 1961

AR.R.L RADIO AMATEURS
HANDBOOK 1361 3276

Postage 1/9
Fundamentals of Radio Receiver
Servicing. 3rd ed. by Squire. Post. |/- 15/-
Beginners Guide to Radio. 5th ed

by Camm. Postage 9d. .................. 7/6
R.S.G.B. Radio Amateur Call Book
1961, Postage6d. ....................... 4/-

Radio T.V., Tube, Diode and Tran-
sistor Equivalents Manual by

Babani. Postage 9d. ..................... 9/6
World Radio and T.V. Handbook

1961 by Johansen. Postage I/- ......... 16/6
Radio Servicing Instruments by

Bradley. Postage éd. ..................... 4/6

Mullard Reference Manual of
Transistor Circuits. Postage I/- 12/6
Radio Amateur Operators Hand-

book. Postage 6d. ........................ 3/6
Single Sideband for the Radio
Amateur by A.R.R.L. Postage |/-.... 14/6
Servicing Transistor Radios by
D’Airo. Postage /-......c....c...co..oe... 23/-
The Oscilloscope Book by Bradley.
Postage 6d. .........c.ccieiiiiiiiiaiiiienns 5/

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET
LONDON, W.C.2. (adjoining Lisle Street)

————.
DAMAGED METER?

Have it repaired by Glasers
Reduce overheads by having your damaged
Electrical Measuring Instraments repaired
by L. Glaser & Co. L'd.

We specialise in the

repair of all types and

o gxakes T of Voltmeters,

] mmeters, Microam-

%S TRUME”T meters, Multirange Test

L REPAIRS ;| Moters, Electrical Ther=

N 7 mometers, Recording

T Instruments, etc.

o Wy As contractors to various

Government Departments, we are the leading

Electrical Instrument Repairers in the Industry.

For prompt estimate and speedy delivery send

delective instrument by registered post, or write to
Dept. W.W.

L. GLASER & CO. LTD.

96-100, Aldersgah 8treet, London, E.C.1
Tel.: Monarch 8822

————))

Offer an opportunity in an out-of-the-ordinary branch of
Electronic Engineering to a

DEVELOPMENT ENGINEER

with at least H.N.C. standard in electrical engineering or elec-
tronics. Experience in high-power electronic equipment an
advantage.

Interesting work in connection with

NEW R.JF. INDUCTION HEATING EQUIPMENT

The post commands a good salary and offers prospects of
advancement.

Apply in confidence, giving full details of qualifications and
experience to:
Chief Development Engineer,
DELAPENA & SON LIMITED
Tewkesbury Road, Cheltenham, Glos.

ELECTRONICS
TECHNICAL WRITER

LANCASHIRE DYNAMO ELEC-
TRONIC PRODUCTS LIMITED
require a TECHNICAL WRITER
for preparation of technical literature
on a wide and interesting range of
electronic _control equipment for in-
dustry. If you have a special aptitude
for preparing technical marketing and
sales aid information, a rewarding
career is available for you in an expand-

ing organisation.

Past experience in technical writing
would be an advantage. However, the
main requirements are: sufficient
knowledge of electronics to interpret
circuits and other technical information
in terms of operation and application
of the equipment, and ability to collab-
orate with engineering and design staff.

Applications, which will be treated
in strict confidence, should be sent to:

A. L. Mendelson,
Personnel Manager,
Lancashire Dynamo Electronic
Products, Ltd., Rugeley, Staffs.
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FACTORY REPROGESSED AND
TELEPRINTERS COMPLETELY AS ’ NEW
PERFORATORS 12 MONTHS NEW TUBE % x GUARANTEE
REPERFORATORS
TAPE READERS EXACT  PLUG-IN REPLACEMENTS nNew cetTers j|MICRO-FINE
o Al
q_erl\ Recorders, Terminals and V.F. ALL makes and ALL types e R ED FQNNISED
elegraph multi-channel units; Testin 3 2 2 [
Equipment, Test Frames, Telephong (30°, 70°, 90°, and 110°) BRAND NEW
Carriers and Repeaters; Signalling e =& . £4-15-0 MULLARD MAZDA NEW SILVER
Rectifiers and Relays, Transformers, EMISCOPE ETC. ACTIVATED
Transmit and Receive Filters; Repeating 14 - - - £5.9.0 ELECTRON PHOSPHOUR
bnd RletardationRCoils; Racks, Relay Bases; GUNS SCREENS
niselectors, Remote Control Trans- "7 = o "
mitt_ers. British, American and German Is I7 £5 |5 0 Eg"pu‘ rg)éNsTuPE%uanoagx&:r;g: oﬁEeva?;{
Equipment. COD or CWO. Carriage and Ins. 7/6. %#E)R%%?Cfllscogggﬁgg ’J.?g!‘:: VgELl?YssLEgEYSET-
BATEY & CO., GAIE.TY WORKS, 10/- GLADLY REFUNDED ON 147, 15°, 17° B1ZES I JEVELOPMENTS [N ELECTRON GUN, SCREENING
Akeman Street, Tring, Herts. IF YOU WISH TO RETURN YOUR OLD TUBE. AND ALUMINISING TECHNIQUES
rormene ™ I LAWSON TUBES (5. fkerLeins, Roap

MALVERN, WORGS. MAL. 3798

LOW PRICES

AMERICAN RESISTORS — MICA
TUBULAR, CERAMIC CONDENSERS
All U.S. GOVERNMENT PART NUMBERS

Large quantities in stock

FLASHLIGHT BULBS

50,000 PR6 10 to box — 25¢ box
400,000 PR 10 to box — 104 box

BELVISION INC. BARCLAY 7-6063
95 READE STREET, NEW YORK 13, N.Y.

LEARN A LANGUAGE
THIS SPRING WITH
TUTOR TAPES
Full ELEMENTARY and ADVANGED
LANGUAGE COURSES on TAPE
including HANDBOOK published by

D. C. HEATH, US.A.
Elementary
FRENCH, GERMAN ITALIAN,

SPANISH, £3/3/-

New Elementary RUSSIAN, £3/17/6
Comprehensive LANGUAGE COURSES
(2hr. recording) £6/6/-

Write for oomplete FREE DETAILS

TUTOR TAPE COMPANY
32 Orkney Street,

(Mac 3999).
London, S.W.11

THE M-O VALVE COMPANY LIMITED

invites applications from suitably qualified staff (male or
female) for the following:—

DESIGN DRAUGHTSMEN

for senior electro-mechanical work on small plant and
test equipment.

ENGINEERS & TECHNICIANS

for work on:—
MICROWAVE DEVICES
TEST EQUIPMENT
GATHODE RAY TUBES
RECEIVING VALVES

We have vacancies for all grades from O.N.C. students
to those with a Degree or H.N.C. Some of the work
is on the development side, some on problem solving in
relation to production.

Please write referring to the vacancy which is of interest
to you and giving details of age and experience to:—
The Personnel Officer, M-0 Valve Go. Ltd.
Brook Green, Hammersmith, W.6

Make Your Ability IPARY

UNLIMITED OPPORTUNITIES exist today for *‘ getting on " .
but only for the fully trained man, Let |.C.S. tuition develop your ulents
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 ...

ADVERTISING HORTICULTURE PHOTOGRAPHY
@en, Advertising, Betail & Complete Gardening Practical Photography
Depl. Btore, Copywriting Flower & Veg. Growing P.D.A. Examination

ART MANAGEMENT POLICE
gil & Wnteli' Calour Busmess M.mugement Police Entrance Exam.
ial Hotel M.

Office Mamgement
Iudustrial Management
Personnel Management
‘Work Study, Foremanship

MECHANICAL & MOTOR

ENGINEERING

ring Maths., Weld'g

Diesel Engines and Locos.
Inspection, W'kshop Pract. WRITING FOR PROFIT
Reingerauon Motor Mech. Short Btory Writing
ce Free-Lance Journalism
{(many other subjects) And many other subjects,

INTENSIVE GOACHING for all principal exami-

BUILDING

Architecture, Clerk of Wka.
Buildg. Constr. & Allied
Trades, Quantity Surveyg.
CIVIL ENGINEERING
l'ﬂghwa.yEng smm b.ng'rg
Concrete
COMMERCE

Bookkeeping, Accountancy
Office Tmlmng. Couﬁng,

RADIO, T.V. & ELECTL.
Radio Bervicing & Engrg.
T.V. Servicing & Engrg.

Radio Constrn. (with kits)

SELLING
Commercial Travellers
Sales Mangmt., Ret. Selling

Shorthand & Typcwntmg
DRAUGHTSMANSHIP

Architectural, Mechanical, pations, including C.1.8., A.C.C.A., L.C.W.A.,
Maths, & Machine Drawing B.1.M., A.M.LMech.E., Brit.L.R.E., 1.0.5., City &

Guilds of London Institute, R.H.S., etc.

Sant roay 1% 1CS way/

(Dept. 222R)
| Intertext House, Parkgate Rd., London, S.W.11

| Send FREE bOOK ONu.everueeueeneesaneseesanennd

Structural Drawing

ELECTRONICS

Industrial Electronics

Computers & Maintenance

FARMING

Arable & Livestock ]

Farm Machinery Maint.

Pig & Poultry Keeping

Market Gardening

FIRE ENGINEERING
.F.E. Examinations

Fire Service Promotion

GENERAL EDUCATION

Good Eng., Foreign Langs.

G.C.E, subjects at ordinary
or advanced level

6.6l

l Occupation,

INTERNATIONAL CORRESPONDENCE SCHOOLS
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RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2 Tel.: LANgham 8403
Please send all enquiries, correspondence and Mail orders to Head Office

& 1. AERO SERVICES LTD.
Head Office: 14 South Wharf Road, London, W.2

Tel.: AMBassador 01512

Cables :
A.R.B. Approved Stockists

ZAERO, LONDON

OSCILLOSCOPES

COSSOR DOUBLE BEAM TYPE 1035, Free-running,
triggered or single stroke Time Base. Time scale directly
calibrated from 15 psec full scale to 150 milllsec. Full
scale in 9 ranges. Three-stage ** Y ’* Amplifier directly
calibrated from 50mV to 50V with frequency response from
60kc/s at highest amplification to 7.0me/s at the lowest for
18% down; at 50% down the response is 250kc/s and 10
mc/s respectively. Single stage " Y2'* Amplifier directly
calibrated from 5 to 500V In six ranges with bandwidth
of 20¢/s to 100ke/s. 100-130V and 200-255V A.C. opera-
tion. Fuily overhauled and guaranteed .. £100 0 0

AIRMEC TYPE 723, SINGLE BEAM, Free-running,
triggered or singie stroke time base. Bweep range from
1usec to 500 millisec. Two-stage ™ Y ** Amplifier provides
sensitivity from 200mV/cm (D.C. to 5§ mc/s) to 30mV/cm
{30c/s to 30kc/s). Binglestage Auxiliary Amplifier provides

POWER UNIT DRAWERS

RECEIVER POWER UNIT DRAWER. Input115/230 V.

A.C. Output 6.3V. at 6A. A.C. and 250V. H.T. at 200mA,

Fully smoothed and fused. Dimensions 6}in. high x

;Sun. v;lde and 17}in. deep. Weight 32Ib......... £3
.P. 15/-.

TRANSMITTER POWER UNIT DRAWER. Input
115/230V. A.C. Output: 6.3V. A.C. at 10A.; 24V. D.C.
at 60mA. highly smoothed to peak ripple of .1%; 24V.
D.C. at 240 mA. for control circuits, etc.; Fixed Bias
—B8V.; adjustable bias from 0 to —30V. 300V. H.T.
at 135 mA., peak ripple 1%; 300V. H.T. at 215 mA.,
peak ripplec 59%. Dimensions 8fin. high x 13}ln. wide
x 19fin, deep. Weight 60 1b............ Gie » - . WIEH)
P.P. 25/-

Both power units are fitted with cooling blowers and
will slide into a 121in. wide rack.

sensitivity of 650mV/cm from 30c/s to 2me/s. EHT
Voltage is adjustable and can be selected by control knob
at 1, 9, or dkV. Automatic brilliance control. 100-130
and 200-250V A.C. Mains operation. Fully overbauled
and guaranteed ............ . o o . £60 O

E.M.I. TYPE 37904TA. Trolley mounted oscilloscope with
power supply unit separate from the display unit. 4in.
screen Catbode Ray Tube. Provnslon for mixing two
inputs and on the
C.R.T. " Y ** Amplifier gives sens mvlty from 2 to 120mV/
om in eight ranges; frequency response from D.C. to 1
mc/s within ,1db and up to 5mc/s to 2.5 down. " Y**
shift meter for voltage meaaurements from 0 to 500V In
6 rangea. Time base from 1.5usec to 50 millisec full sweep
in tenranges. * X ** amplifier gives sensltivity up to 50cm
for max. horizontal deﬂecuon Direct]y calibrated Mme
scale from .lusec to 5Omilli
190-250V A.C. Mains operatlon Fully overhnuled and
guaranteed ... £130 0 O

Also COSS80R model 339, DUMONT model 241 and others

MARCON! TYPE TF-886A CIRCUIT MAGNIFICATION

METER. Frequency Range 15 to 170 mc/s. in four
ranges’ +-2%. Magnification Range 60 to 1,200 in three
ranges. Tuning Capacitor 12 to 83uuF with Vernier
Tuning Dial. Fully overbauled and g\mmnteed £1300 0

MARCONI| TYPE TME-I8 FIELD
STRENGTH METERS

Transportable test set for measuring fleld strength of
sngmla in the mnxe of lBOkc/u to 26mc/s. ‘The instrument
of yne receiver providing
LF. bandwidthe of 120 and 600c/s, interchangeable
aerial systems to cover complete range, and substitution
oscill.nm- Output of t.he instrument can be read on a met.
ded or d on an acreen. Fleld
utrength measurements range from 1luVimetre to 5V}
metre with an accuracy of 10%. All readings are in db
wnl.h reference to 1uV/metre and no calibration curves
d. 6V Fully h
00

and guaranteed

H.T. FLASH-OVER TESTERS

Test voltage continuously variable from 0 to 5 kV.
A.C. or D.C. Power supplies 230 V, A.C. Complete
with probes.

PRICE, fully overhauled and guaranteed. .
Packing and carriage £1/10/-,

£28 0 0

H.T. LEAKAGE INDICATORS
AM. Ref. No. 5G/2124
Portable Hand Operated H.T. Tester for testing leakage
of Aircraft Ignition Leads. Meter calibrated directly
in megohms. Completely rebuilt and fully guaranteed.
Complete with two HLT. leads ﬂued with crocodile clips.
15125 (7% Leaoaanane e g £21 0 O

Packing and carriage 15/-.

BONDING TESTERS

Portable instrument for measuring resistance of bonding
under conditions of high current. 8cale callbrated from
0 to .1002, first division being at .0022. Complete with
pair of lpechl test leads of beavy cross-secuon, fitted
with special test prods ....... veans £ 0

NIFE cell for use with the above.. £310 0

PORTABLE METERS

Moving Iron A.C./D.C. meters, 0-1860V. First grade
accuracy. 8in. mirror scale. Wooden case with hinged lid
Unused, in perfect order and guaranteed. Bmall quan-
tity available only at & reduced price of £3 0 0

MARCONI VALVE VOLTMETERS No. 2
(TF-428)
Mc:umrinx range 1 5V teusov F8Din five swnwhed ranges.
I 10

y +2% F8D.
Fully overhauled and

£1710 0

lrequency appmx. 400mc/s.
guaranteed, complete with Diode Probe

AUDIO FREQUENCY METERS

TYPE CT-49 PORTABLE ABSORPTION FREQUENCY
METERS. Prequency range 450 c/s to 22 kc/a in four
directly callbrated bands. Instruments essentially
consist of L-C Resonant circuit tuned by variable capa.-
citors, a detector and valve voltmeter circuit. Powe:
required dry batteries 1.5v. and 22v, PRICE, Itu
overhauled and guaranteed 22 0 0
HEWLETT PACKARD TYPE 500A ELECTRONIC
FREQUENCY METER. Frequency range 0-50,000 c/s.
in ten Bands. Bennmvny 0.2vrms; provision tor photo-
cell lnput. 118v. mains operation,
PRICE, fully overhauled and guaranteed £50 0 0

HETERODYNE WAVEMETERS

T§-173 Heterodyne Crystal Controlled Frequency Meters,
range 90 to 450 Mc/s. Individual Calibration Books with
numerous crystal check points. Accuracy .006% nom-
inal and .01% interpolation. Power required: dry
batteries 6V and 135V. PRICE, fully overbauled and
guaranteed . PR .3 &1 0
T8-323 Heterodyne Crystal Controlled Frequency Meters.
Range 30-480¢ Mc/s. Otherwise as above but provided
with internal modulstion. Fully overbauled and guaran-

.............................. £155 0 O
TS-174 Heterodyne Crystal Qontrolled Frequency Meters,
range 20-200 Mc/s. otherwise as above. PRICE, fully
overhauled and guaranteed ......... £140 0 O
TS8-175 Heterodyne Crystal Controlled Freqnenoy Meters.
range 80 to 1,000 Mc/s., otherwise as above. PRICE,
fully overhauled and guaranteed........ £150 0 0

HIRE PURCHASE TERMS

AVAILABLE FOR THE FOLLOWING COMMUNICA-
TIONS RECEIVERS.

MARCONI CR-100, 60kc/s to 30mc/s in good working

order, Cash price 0

Ditto fully overhau.led to the mauujacturer s specification

and guaranteed for 12 months (1]

RCA AR-88D., 540kc/s to 32mc/s, ln good working
order. Cash Price ............... . £5 0 0
Ditto fully overhauled to fact

with replated chassis and rewired where necessary,
guaranteed for 12 months . £85 0 O
RCA AR-88LF, 73-550kc/s and 1.48-30 5mc/s in good
workingorder ....................,. 0
MARCONI OR-150. 2- 60mc[s Dual Buperhet. " 8°
Meter. Complete with external power pack for mains
operation, lully overhauled and guaranteed for
months R 0 0

AUDIO OSCILLATORS

FURZEHILL No, 1 BEAT FREQUENCY OSCILLATOR.
0-10, 0000/!, output 2 watts into 10 and 6000, Mains
ly overhauled and g; d £22 10 0

B.S.R, L0-50 BEAT FREQUENCY OSCILLATOR.
0-16,000c/s. Two dial differential tuning. Output .5 watts
lnbo 600Q. Mains i Fully and

ranteed £30 0 0
MARCONI TF-195L BEAT FREQUENCY OSCILLATOR.
0-40,000c/s. Qutput 2 watts into 600 and 2,6000. Mains
operation. Fuily overhauled and guaranteed £65 0 0
GENERAL RADIO TYPE 700A WIDE RANGE BEAT
FREQUENCY OSCILLATOR, 50c/a to 5me/sin two ranges,
Incremental frequency control. Qutput 150mW {nto6000.
280V mains operation. Fully overbauled and guaranteed

£70 0 0
DAWE INSTRUMENT TYPE 400C WIDE RANGE RE-
SISTANCE TUNED OSCILLATOR. Frequency range .1

{one tenths) cfs to 1000¢/s in two ranges. Qutput 100mW

Please wme for details of H.P, Terms. into 10,0000 balanced. 1lin. Cathode Ba}) Tube for
and fi 230V mains

tion. Fully led and g d £70 0 0O

SPECIAL RECEIVERS

R-1359; frequency range 130-520mc/s in two bands.
Tuned coaxial line input circult, crystal mixer, CV-52
local oscillator, four IR stages at 13.5mc/s and bandwidth
of 3.5mcfs and 420kc/s, detector, Video Amplifier and
Cathode Follower Btage, Beat Frequency Oscillator.
Video or Audio output. Bensitivity approx. 10uV for
6dB 8/N ratlo. External mains power supply unit.
Fully overhauled and guaranteed, complete with power
supply unit for 230V mains operation .... £85 0
R-1294; frequency range 500 to 3000mc/s. Tuned coaxial
line loput civcuit, crystal mixer, CV-562 local oscillator.
Four 1P stages at 13.0mu/s and bandwidth of 3.5mc/s.
Detector and two LF stages:. Separate power supply unit
is required. Fully overhauled and guaranteed, without
power supply unit .... £85 0 O
External power supply unlt can ba supplled Bt extra
charge

HALLICRAFTER 8-27C; AM/FM receptionin the range of
130 to 210mc/s In one band. 117V A.C. operation. Fully
overhauled and guaranteed ...... ... £90 0 O

NEW T.C.C. AND DUBILIER BLOCK
CAPACITORS

1uF at 1250/800V. Type B257
1uF at 2000/1700V TCC Visconol .
1uF at 5000/3300 Dubilier ....
1uF at 7500/5000V Dubilier
2uF at 800/550V Dubilier
2uF at 800/550V TCC Vlsconol ...
2uF at 2500/2000 Dubilier ..
4uF at 200/100V Dubilier ..
4uF at 660V TCC Visconoi
at 200/100V Dubilier ....

8uF at 200/100V TCC Visconol .
8uF at 1250/850V Dubilier
8uF at 1500/1000V Dubilier

Packing and carriage 1/6 per
‘When double voltage rating are quoted the higher
voltage refers to working temperature of 71° C and the
lower one to 100° C.

CT-91 40kV INSULATION TESTER

Qutput adjustable from 1 to 40kV intworanges. Current
at which the relay will trip is adjustable from 1 to 250,

100-150V and 200-250V A.C. malns operation. Fully
overhauled and guaranteed ... 00

SIGNAL GENERATORS
MARCONI ““ STANDARD  TF-144G, 85ke/s to 25mcfs
output IuVito IV ..........
MA!gJONI TF-390G, 16-150mc/

mV. ..
MARCONI
200mV max ...
TYPE 101, 400 to 6: £55 0
GENERAL RADIO TYPE 804 7.5 to 330mc/s, outpnt
1.V to 20mV
MEASUREMENTS CORPORATION TYPE 84.  300-
1000mc/s direct calibration, output .JuV to 100mV,
CW. Sinewave or squarewave. Internal slnewave
model at 400, 1000 and 2500 ¢/s. Internal puise modula-
tion at 60 to 100,000 ¢/s with variable width and phasing

0
HEWLETT PACKARD LAE-2,

£220 0
520-1300mc/s CW or
pulsed. Output 1uV to 100mV. Pulse modulation at
60 to 2500c/s with variable width and pbasing

£ [
BC-1277 10-cm range, 2700-3400mc/s. Cowpiratlve
measurements of CW and peak-power 0
TS-14, 10-cm. range, 3200-3370me/s.
with variable width and phasing.
ments of 20-200mW. ...
TS-45, 3-cm. range, 8700-9525
range 0 to & Watts. Cailbrated frequency meter.
Power output 10mW. .. £45 0 O
TS8-35, 3-cm. range. 8700-95 mc/u Peak output 1mWw.
Power measuremcats range lmW to2W 275 0 0O
T§-13, 3-cm. range, 1305-9445mce/fs. Pulsed output with
fully adjustable width and phasing .... £80 0 0

0
Pulsed output
Power measure-

All Prices are Ex Our Warehouse.

Packing and Delivery Charged at Cost.
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MAINS TRANSFORMERS
Parmeko EHT Filament Transformers.
1nput 100/128V. and 200/250V.; output 6.3V.at ,3A and
4V. at 1.1A., Test Volts 1200; 4V at .54, Test Volts
4260; 4V. at 2A. and 4V. .P" .5A. Tent Volts 2500 27/6
P,

P, 3/6.
Power Transiormer, Imput 220V.; output 310-0-310V.
at 120mA. and BV. at 3A. 25/= p.p. 2,
Power Transformer. Input 100 to 250 V.; output 375-0-
275V. at 80mA., 6.3V. at .6A. and 6.3V. at 2.6A. 17/6

p-p- 2/6
Qardner or Parmeko Power Transtormers, 2
Input 200-250V.; output 350-0-350V. at 70mA.; 6.3V,
at 1A.; 6.3V. CT at 3A. and 6.3V, at 3A. 25/-, p.p. 2/6.
Gardoer Power Transformers,
Input 200-250V.; 450-0-450V. at 250mA. DC; 6.3V. at
3.5A.; 6.3V, at BA.; 6.3V. at 10A.; 5.0V. at 6A. The last
three outputs have test voltage of 4000V. to earth,

80/=, p.p. 10/~
QGresham Power Transformers
Input 110/200/230V.; output 6.3V. at 1A.; 6.3V. at 2.5A.;
480V, at 100mA. DC; 6.3V, at 2A.; 5V. at 3A. 30/~, pp. 4/6

-MINIATURE AND MIDGET RELAYS.
BTEKX-20 (Allied Control), 2C.0. contacts at 2 Amps.,
300Q Coil, Operating current 35 mA., release 20 mA. 5/;
55251 (RBM). 1M contact at 1 Amp.,
ing current 35 mA., release 10 mA. .
55252

TYPE 3 POWER UNITS

Mains hed rectifier
power unit pmvldlng ndlutable HT voltage from 180
to 270 V. at 100 mA. and 6.3 V. AC. at 4 amps. H.T.
voltmeter and milliammeter are provided on tbe front
panel.

PRICE, fully guaranteed .....
Packing and carriage ........

WESTINGHOUSE SELENIUM
RECTIFIER POWER UNITS

Input 115/230 V., fully smootbed and fused, Output
adjustable from 80 to 140V. D.C. by means of fine and

SUB-CHASSIS FROM TR-i985 AIRCRAFT
CRYSTAL CONTROLLED 10-CHANNEL
TRANSMITTER-RECEIVER

Transmitter Chassis Type 81.

Frequency range 100-125 mc/s. Consists of 4.86 mc/s.
crystal oecillator (CV-136) coupled to Balanced Modulator
{two CV-138) to which a signal at half the final receiver
frequency is applied. After mixing the resulting fre-
quency is doubled at CV136, A.F. modulated at QV04-7
and finajty amplifier at TT-15, PRICE, complete, but
less valves .............. besreaaaaaae 3/8, p.p. 2/9
Modulator Chassis. Consists of microphone amplifier
CV13). Telephone Amplifier CY-138, and push-pull
uudlo amplifier—two OV-133. Less valves /=, p.p- 2/-.

coarse tap switches in the dary winding. Maxim
current 400 mA. continuous. Dimensions: 17§in. X
10}in. deep x 3}in. high .... p.p. 7/6 40/~

RATCHET MOTORS I2v.

1 Amp. (Fmpulse Motors) 5.75
ohms ......oo00uian 3/6 each
Packing and postage .... 1/6

(RBM), 3M mnmts atl Amp., 27
current 45mA., release 25 mA. ...........
55838 (RBM), 1 CO comtact at 2 Amps.,
Operating current 40 mA., release 20 mA. (]
8.T.C. Relays, secondhand, In good condition and guaran-
teed; Overall dimensions 1§in. x lfin. X §in.

1M contact at 5 Ampl‘. 2500 Coil. Operating current
40 mA., release 16 mMA... . .....oaiiiialal, 8/6
2.0. bilurcated contacts at 500 mA., 700 Coll, operat-
ing current 16 mA., release 5 mA. -

HIGH SPEED RELAYS
BIGMA TYPE 4C1 OR ALLIED TYPE G.

1B 1 Amp. contact, 5.000Q coil. Current 4 mA. +
.5 mA. Will operate with change of current o! 2 mA
Becondhand . 51

STEVENS ARNO E 358

8ealed, Octal Base, 24 V. 1,400 Coil, 1 0.0. contact 17/~
SIEMENS TYPE HIGH SPEED SEALED RELAYS,
1 C.0. 500 mA. contact. Twin Coll 2x145Q. Operating

STILL AVAILABLE—LIMITED
QUANTITY ONLY
RECEIVER CHASSIS BC-624 (from BCR-522 T:

Chassis type 114.

Frequency range 100-125 mcll Consists of crystal oscll- |
lator tuned to the third barmonic, §V-136, trebler, CV-136
and doubler CV-188, tuned RF stage CV-138 and Mixer
CV-138. Less valves ............... ... Bl p.p. 2/6
LF. Amplifier Chassis, Three stage IF Amplifier—two
CV-181 and one CV-138. Detector and AVC Diode
CV-140, 8quelch vaive CV-138 and AVC Amplifier
CV-138. Intermediate frequency 9.72 me/s. Band width
90 kc/s. Less valves .............. veoo Bi= p.p. 318
For valves see list below:

All eomplete with circuit diagrams,

also available

DYNAMOTOR UNIT8 from the above sets. Input
24/28V. DC Output 250V. HT fully smoothed, at up to
200 mA. and Grid Bias supplleu of —50V. At one end of

Receivers). 4 Crystal channels in the range 100-156 mc/s
Valves: RF stage 9003, Mixer (9003) three I8 Btages
(12807), Detecwr/AVC/Audlo (12(}8), Beeond Audio
{12J5G" tor (9002),
Harmon.lc Ampllﬂer (9003) mgh and Low Impedance
Output. PRICE, complete with valves, with Bquelch
Relay removed, with circuit diagram.

Now available without valves only at 7/@. P.P. 3/6.
For valves see below,

‘We regret we have no more transmitter chassis in stock.

REVERSIBLE 12V D.C. MINIATURE
MOTORS

OR
IDEAL FOR MODELS AND MINIATUR-
1ZED CONTROL CIRCUITS.

rotary 3 { the clmnge drive mechanism

is mounted. PRICE ... ... 1718, p.p. 5/-
METERS

50uA DC MC 24in. Rd. Proj. Mtd........... .. 45/

200uA DC MC Rd. FL Mtd., 2in. .
200pzA DC MC 2{in. 8q. or Round FL Mtd.
1mA F8D Marion Electric 8ignal Strength Meter, 2in,
Rd. Panel Mtd., M.O., calibrated from 0 to 20 8 units
and from 0 to 20 dB above 20 8 units, translucent
fliumninated 6Cale ool iiiiiiaeiie e 5/~
1 mA F8D DC MC 2in. Rd. Panel Mtd., Black scale, cali-
brated 0-3V/0-30mA. 30/~
1-0-1 mA DO MO 2in. Rd. FL Mt

8caled, calibrated
coo.. 2218

current 15 mA. with colls in serics and 30 mA. with coils 0-100/200/400 Volts/mA. ... 2/
in parallel Becondhand ..................... 5/= { Delivers approx. 5 Watts power at 7,000 r.p.m. Dimen- | 50.0.50 mA DC MC 2§in. Rd. FL 22/8
slons 1jin. long x 1}in, dia. Bhaft extenslon .077in. DC MC 241n. Rd. Fl. Mtd 25/
P.0. RELAYS—SECONDHAND, GUARANTEED dia. % .4in. long. Centre-off reversing switch integral | 2A B -

Type 600, 6000 Coil, 2 CO contact ........ . 8/8 | with the motor. Beli-lubricated sintered bronze bearings. § 54 DC MC 2jin. Rd. FL Mtd. - 25/-
Type 3000. 5000 Cofl, 2 CO contacts , o 718 | Brand mew ...........ciiiiiiiian 15/6 post free. § 130V AC MI 2§in. Rd. FL Mtd. ... . 20/
OA3 .. 6/- 4D32 100/- | 68L7GT /6 5783WB ECC84 8/~ | Q895/1C 3/6
OA3 .. 10/ | 5B/502A80/- | 68N7GT 4/- 25/~ | ECO85 8/~ Qvo4 712/
0B2 .. 6/-|5C22 120/-|68Q7 6/ an 5787 10/~ | ECC91 3/6 | BK60  9/-
OB3 .. 8/- | BR4GY 9/- | 6887 .. 3/- 5829 5/~ | ECF80 10/8 an 6/
803 . 5;« 5T4 .. O/-|6VEG  5/- 58994 }g’- ggg%ﬂs 180;6 RZI-150 5
D3 .. §/8|5U4G  b/- | 6VOM /- CATBODE RAY TUBES 5933 .. 15/= - 15/-
0Z4 .. 5/8 |5V4G 10/-|6X4 .. 5/ i - 5949/1907 | ECL80 10/- (8130 .. 5/-
12% o g/_ 5Y3GT 8/~ | 6X5GT 5/ 'l‘ypc3 dia. Vh al 52 Vg 8Screen Focus Defl, Price egg,_ Egg ig;_ ¥%¥: lg;'
1AH4 .. 5/~ | 5Z3 .. 7/-|6YBG  6/- — x = k5998 - | EF - .. 3
1824 30/-|szaM " - |6zs .. /| IT g ApimsEr = ES B8 40-)eoes 1o- [EFs2 76| TTI5 35-
1B32 .. §/- | 6A6 .. B/-|7CT .. B/- 5 63 250 7000 45 Teenjgell, ES  EM J0i-jeves 10/~ |EFSO .. 1/6 | TT17 =60/
1B35A 20/ ! 6A7 8/-|7E5 .. 5/~{gap7e 5 63 430 1500 45 Kmnlyeu‘ Es Es  140.§6213 15— |EFb5 .. 5/- | TZ05.20 b/-
1B40 10/ |6ACT  3/-|TF7 .. 5/6[yppy 7 63 250 7000 43  greenjyel. ES EM 3916218 .. 80/~ | BF70 .. 5/- | T240 40/
1B41 50/ |6AG5  3/6| 724 .. 4/~ | Gyosges " 40 1700 1200 50  reenjwhite E8 ES8 1Y:|7198 .. 2~ | EFT1.. 8- U190 .. 1706
1B44 40/~ |6AGT /6 | 12A6 .. 8/~ pooy s - Fudal | O i 15 18- |mrs O a- EF73 ..o5- U0 . 70
1B63A 70/- 6AKS B/~ | 12AH7GT Nunli) oon tube ; green -|8013A 30/- | EF74 .. 5/~ | UCL83 12/8
1E7G_ 5/-[6AK6 7/- 5/ ..c(,m",m with mu-metal screen. 8020 10/ | BF86 .. 7/- [ UF80  7/8
icsoma | EAs 4|t O for B AR e 61 o . 4| ge 6| Gi 8-
= AMS 6/- . . 1 -
1LAS Bl | 0AMG 40| 12AX7 7| ALSC AVAILABLE: 3DP1, 3JF1, 3EG1, 5AP1, 5.1'1’1 128P7, MX2, 09D, 09J. 9003 .. 8/~ | ESU15030/— | VR21  3/8
1LD5 /- | 6ANS 15/- (1208 .. 3/ KLYSTRONS 9004 ..2/6 |EY51 9/-|VR38 3/8
1LN5 5/— | 6A87G 20/- | 12H6 .. 2/-]Type CV No. Vh V.Res.—V. IlamA Input Output Frequency Base Price | 9006 .. 2/8 | EY86 10/-| VR54 1/8
1Q22 100/~ | ATS 15/ 12J5GT 3/8 Redl. W mW Mcfs., :g/%u, g;- %i}g lg;- ‘v’lﬁgo ;I/e
1R4 .. 6/-|6B4G 10/- [12K8 8/ — CV3s 01 5 80 10 00 o £ 3,3/~ - -
1RG .. 6/-|6B8 .. 6/-(128A7 -] — CV36 f_o 1;233 3:7;0 G0 10 }53 32233.12“,332 5 gg ARP34 3/6 [ FW4/800 | VRI07 8/
184 .. 6/-|6BA6 6/ |128G7 8/-]_ GV67 40 1200 0 — 10 100 3.226-3370 — $5|ARTH2 7/- VR108 3/8
185 .. 6/-|6BEG 6/—|128H7 3/-1KRNoA CVI20 40 1,600 420 — 10 75 9,375 mean  LO. £4|ATP4  5/-|GIA46B | VRIS 2/8
IT4 .. 4/-(6C4 .. 2/6|128K7 B/-IKRN3  CV217 4.0 1,350 255 74 10 15 9738 mean  LO. £3 | ATR387 12/8 [NV 136
ITSGT 8/ | 605G 5/- | 12Y4 .. 2/8 Cv228 63 220 — 500 — 450 4,6l5mean BIG  £9 KT8 27/6| VRI37 4/
108 .. 6/-(6C6 .. 4/-{13D1 .. 5/-IxRNé/s CV238 40 250 138 — 8 100 3,030 mean LO. g5NC3R14 15/-| KT33C 6/~ | VU3  §/-
1V ... 4/-|6C8G  7/-|25L6GTIG 7064 CV676 63 330 400 —  100.3200mean  —- A30  30/— | KT66 12/6 | VU39 7/-
23 oe [ COL GG 8/-1707B CV1768 6.3 300 300 — — 140 3,315-3,680 1O g3|DAF9S 7/6 | KT8l 17/-| VUML 4/
2C26A 5/~ 6EG .. 7/-|20A6..20/-l7234/B  CV1795 6.3 330 400 — — 20 8702-9,348 10, g/J0|DF38 8- KTz63 9/-| VU120 416
2034 .. 4/-|6FE .. 5/-128D7  7/-l4174 CV2642 6.3 1,000 200 40.0 50 50 2.650-3,300 1O gpq{DFOl b/~ KTZ73 6/-| X66 10/
20394 '80/— | 6F7 . 6/ (32 ... 2K25 CV2192 63 '300 400 — — 32 8500-9,660 LO. DF92  3/8|L63 .. 6/-) Z21 .. 10/-
2C42 25/ | GF8G  6/6 | 35T .. 2K33 = 831800130 — — 40 290025000 — £45|DF98  7/6 | ML6 .. 6/—|CVb2 80/~
6BN6 6.3 - - - 50  580-3,800 — f10|DE63 6/ | 2z05-20 6/~ | V117 30/

ALSO AVAILABLE 2K28, 2K22. DK91 6/~ [NGT1 3/6 | CV233 3/-

6 MAGNETRONS DK92 9/- | NE16A 4/-|CV338 8/-

-] Type Vh  IhA Vapk Iapk Frequency  Output Price| DE96  7/6 | NB3L 8/ Cvass 8-

Gm," £ DLS2  5/- |NT20 .. 3/8 | CV467 5/-

. - — nes. _  |DL83  5/- [PCC84 9/~ | CV468  §/-

27 63 — 22000 300 2400  2,965-2,992 240kWpk £2/10|DL94  6/6 | PCFS0 98| CV469 7/

714A/Y 63 15 22,000 220 22560 3300 mean — DL95  7/3 | PCL82 11/- | CV475 8-

254 63 10 12,000 120 5400  9,345-9,405 40kka £2/10{DL96  7/6 | POL84 10/- | CV476  5/-

CV370 63 0.5 6,000 58  Integral 9,343-9408  7kWpk £10! DL810 4/- | PEN45 7/~ | CV4002 10/-

Cvel 3.0 25 15,500 100 3250 9,860 mean  — EA76  7/6 | PL36 13/- | CV4014 10/-

3431 63 — 16,0 23,744-24,244 £10| EABCS0 8/ | PL81 10/~ | CV4015 10/~

ALSO AVAILABLE: 2J48 nt £1o, 7OGBY 707c¥ all’ st £4: 730CY at £8: CVI60§EACS1 4/-|PL83  8/6 | CV4025 10/~

(M328), CV59, ali at £5. EBC90 5/- | PL83 11/- | CV4034 b/

ECOl .. 5/- | PT15 10/- | CV4054 10/~

031A  60/- | 1625 .. 6/ | 40434 15/ | 4074A 17/6 | 5544 100/- | 5678  8/- | ECC81 6/- | PYSBL 8/6 | CV4039 7/8

8 955 .. 3/- | 4024B 20/- | 4048A 3/- | 42424 35/ | 5654  10/- [ 5702 15/- | ECC83 /- | P¥83 .. 7/- | CV406310/-

4B31 120/ esxm'r s/- 866A  10/- | 957 .. 5/- | 4033AF 15/- | 4061A 12/6 | 5517 .. 6/~ { 5570 10/~ | 6751  8/- | ECC83 7/-|PX25 10/-1CV4069 6/-

WE have hundreds of other types in stock. Please send s.a.e. for current price list.
Please add 2/6 in £ for packing and postage.

WE URGENTLY REQUIRE AND PAY H
Test Sets, etc.). COMMUNICATIONS R
NAVIGATION EQUIPMENT, SPECIAL VALVES,

IGHEST PRICES FOR MODERN TEST EQUIPMENT (e.g., Signal Generators, Oscillators, Microwave
ECEIVERS (especially U.H.F. and E.F.H. Ranges), AIRCRAFT RADIO COMMUNICATIONS AND RADIO

MAGNETRONS, KLYSTRONS, ETC.

Z. & 1. AERO

RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2.
Please send all correspondence and Mail Orders to our
Head Office at 14 SOUTH WHARF ROAD, LONDON, W.2. Tel.: AMBassador 01512

SERVICES LTD.

Tel.: LANgham 8403
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GUARANTEED T mebhes Froir” LYONS RADIO LTD.

FRACTIONAL H.P. MOTORS, 200/250v. A.C. mains,

M[:%{-)AMU%&{AI?I?\R REVAGUUMED REBUILT GN/EE: lgvh?tig 1.?00 r.p.m., size approx. siq. long x 24in, dia.,
CATHODEON G/tee 6 Mths. G/tee 13 Mths. MW31/74 M\«V3é/44 spmgle g.[dn.h x bgin.deg. bS\u}t{a.ble fori tape decksd.
COSSOR efc. 12/14 inch £3 0 0 N 12/14 inch £4/10/- § AwW3520 AW36/50{ | | condition, PRICE ONLY 15/ cach, post %0,
CRTS rebuilt in our 15/17 inch £3 0 0 15/17 inch £5/-/- £6/12/6 MODULATION INDICATORS ({ex. Govt). These
own Factory, New 21 inch £5 0 0 21 inch £7//- MW43/69 MW43/80 ey opernte o tibe by dasigned o PEBae
Mullard and US.A Bowl allowance if returned in good condition.) AW43/80 AW43/88 Mc‘}s. oHoused i; neat metgl cases 113 x 7’} % 63in.
Guns_used. {Bo = £ § £711 Fitted with 2}in. dia. 0/500 microammeter, 1mA.

meter rectifier, triode valve, etc. These units should

1 llent basis for a first class val
=1 — 13 CHANNEL T/Vs. TABLE AND CONSOLE MODELS. “Voltmeter. PRICE ONLY 35/-, post 316, ¢
FAMOUS MAKES. Carriage, etc., 19/6 ROTARY TRANSFORMERS TYPE 76. Iuput 24v.
p .C. 250v, D.C. at 5 . 8 .
CHANGERS Huge purchase direct from source enables us to offer s]):;f ug:;tp:ttlii?vdia. Inaeo]f:itm i & Nnused.

UAS BS.R. £6/15/- unequalled value. These are complete but untested and PRICE. ONLY 15/-, post 3/6.
are not guaranteed to be in working order. MAINS POWER UNITS. Input 200/250v. A.C. mains.
UAl4 BS.R. £7/10/- 12in. £3 10 0 14in. £5 10 0 17in. £9 10 0 B e e s
s a . twice. ize: n. hi X . dee] X n.
ALSO 12in. 5 Chan. T/VS 50/-. Bpecial features include dou!l‘:nle filter wunit penmrlng
MARLEY SUPPLIES MARLEY BUILDING, OLD BREWERY, negligible bum.  Mansbridge type smoothing con-
CHURCH ROAD, CROYDON, SURREY dagiecty pa gndSinec oy
mains and H.T. with pllot light indicator for each.

Everything of top quality, 5U4 rectifiler included,
condition as new and unused. Truly remarkable
- value. PRICE ONLY 59/6, carriage 7/6

SLYDLOK FUSE BOLDEE 6 Amp. size 18/- per
doz., 6 for 10/-, 3 for 5/@. 15 Amp. size 19/6 doz.,

CLEAN AND SILENT The 3 6 t67 1119, 3 ot 613, Post paid. Reduced prices for
VZ ceiccrricaL 3 Goldhawk Road, Shepherds Bush,

D.C. to A.C. METERS, we can supply and repair London, W.12

; b
within 7-14 days; to B.S.89: Moving Ui d BRI i (el (722

UP TO 100 WATTS coil,movingiron,;lectrostatic. thermo-
WIT“ T“E couple, also multirange meters, meg- MALVYN ENGINEERING WORKS
gers, pyrometers, etc.

=== Engineers to the Radio and Electronic Industries™ |

FELGATE ELECTRONIC AUDIO EQUIPMENT, we supply Manufacturers of : Chassis, Small

Pressings, Machined Components,

INVERTER M K " :::e:m:: Tign® TEcandars sampiHfiers, Wiring and Mechanical Assemblies,
- to specification.
Write or phone: Single and Production Quantities

7 CURRIE STREET, HERTFORD, HERTS.

31l EDGWAREROAD,LONDON,W.2 Telephone : Hertford 2264

Phone: PADdington 4515

REBUILT TV TUBES

FULLY GUARANTEED 12 MONTHS

& The finest method | | fomeiese Moy Gan fizee. i =verv o8
S : W rmediate Delivery < SO0
(3 for cleaning records Allowance on Old Tobe
Already over 200,000 enthusiastic users

Carriage and Insurance 10/- extra

NU-GUN TELETUBES LIMITED
3 The Mews, Duckett Rd., Harringay, London, N.4.

FROM 2[0/250 VOLTS D.C. T_W it | e r i

NO MOVING PARTS AUTOMATIC GRAMOPHONE RECORD CLEANER
FREQUENCY CONTROL PATENT No. 817,598 T RA N S F 0 R M E RS

Manufactured by Price reduced to 17/6 (plus 5/10 purchase tax) Since 1931 all types, single and 3-
M CCART H Y from your local dealer or ghs. bw t:)hIZ KVA, O\GE': 1, Cgo ,000

i e r, tput

RADIO AND ELECTRONICS CECIL E. WATTS LTD. Transtormers, - -2

LIMITED - R SOUND SALES LTD.
STUDLAND '1'3'&'6’35"3"?"" STREET, | | ..t House, SUNBURY-on-THAMES, MIDDX. wesboiik e ey
o il Farnham 646!

FOR THE FIRST TIME IN THIS COUNTRY SOUTHERN TECHNICAL SUPPLIES

TRANSFORMERS FOR ALL MULLARD AMPLIFIERS
THE WORLD’S FAIRY TALES s S e
T.162. 5.10 amp. and Osram 912, 6,800 ohm, 20% tappings, 80/- PP, 2/..
DRAMATIZED ON TAPE B I o ol 80 4 oot SR
%ﬁ% ;:::: ::;e;eoz;'pipA 3.-‘%‘1"3&“,?"3”‘2’% s ppmgss'oozg "h; /11,2/ P/P. 1/6,
140, watt stereo, -,
MAINS TRANSFORMER|
Told by MELANIE SCOTT S i v AN R
.0 V. @. - . 3

4= g T.56, 5-10 amp. 300-0-30C v. 100 mA. 6.3 v. 2.5 a., ¢T 6.3 v. 1 &, 27/~ P/P, 2/6.

Complete Set of 4 Reels containing 16 different stories TGt Tro B0 smp. Lo Toning 300-000'v. e s o sl 63",
a -, P.JP. 2/9.

Price: 29/6 per 5" Reel of Four Stories T 7 st ereo 50-0-250 v., 150 mA., 6.3 v. 4 a. cT., 6.3 v. 1 a, 33/~ P/P.

T.141. 3 watt, 300-0-300 v., 60 mA., 6.3 v. 1 a., ¢T,, 6.3 v. 1 a., 22/-. P/P. 2/-.

Postage: /6 per tape T.183, 2 watt stereo 250-0-250 v., 80 mA., 6.3 v. % a. ¢T., 6.3 v. 1 o, 95/-. PJP. 2/6.

TRANSISTOR TRANSFORMERS, write {or details.
All transformers fully gun.ranbeed, all shrouded tully except T140 and TB. Write

f fully fllustrated catalogue, with ail data
From: H. B. TRADING CO. SPECTAL OFFERS T44 and T35, £0/~3 T143 and two T142's, §2-. P/P. 3/6 on botn,
X]\;xlll’a{iii‘vsul&t;s}, lg;znca}giﬁ:\ dtla!,amng "the complete range, “*CIRCUITS FOR AUD.O
60-66 Wardour Street, W.1 MULLARD REFE! ual of Transistor Circuits 12/6.

SOUTHERN TEGHNICAL SUPPLIES 83, 8tation Road, Portslade Sussex
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Wireless

Rate 9/- for 2 lines or less and 4/8 for every additional
one or part thereof, average lines 8 words. Box Numbers
2 words plus 1/-, (Address replies: Box 0000 ofo “Wireless
World” Dorset House, Stamford St., London, S.E.1.) Trade
discount details available on npphcstlon Press Day July

1981 issme, Tuesday, May 380th. No responsibility
acoepted for errors,
WARNING

Readers are warned that Government surplus
" components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS AND AMPLIFIERS
DUAL push-pull 10W AM/FM stereo quality

chassis, ine. pre-amp tage and High-
flux speakers, leafiet.—Bel ound Products.
Marlburough Yard, Archway, London, SThe

ATIONAL receivers, full range of this
famous American make of communication
receivers now avallable; NC-60
NC-66 £58/9, NC-188
NC-270 £134, NC-303 £253/2/6.

5.
) .. 49-51,
Rd., Liverpool, 4, Famous the world over for
communication equipment. {0203
ELECOMM VHF D/S/H communication
receivers, completely transistorised, TRS5
141/149 mc/s, TR7 115/135 mec/s, TR 70/86
50/60 all £50 each. Also
generators, VHF
pocket transmitters, mobile amplifiers and
AC/DC converters.—R.E.E. Telecommunications,
Ltd., Telecomm Works, Crewkerne, SOmeIE%estsz

PECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND
RO Rx's, etc. AR88, CR100, BRTA4CQ,
G209, S640, etc., etc., in stock.—R. T.
1. Service, Ashville Old Hall, Ashville Rd.
London, E.11. Ley. 4986. 10053

5 l-J -3 Collins, .5mc/s-30.5mc/s, Hallicraf-
ter's S-36A, 27mc/s-145me/s, S-27CA,
125mce/s-220mc/s, URR-ISB, 220mc/s 450me/s,
AR-88; frequency meters, BC-221, TS-174,

R-
TS- 175A 125kc/s 1,000mc/s.—Wright. 4a, Nepal
Ave., Athelton, Manchester., Tel. 991. [0023

LOUDSPEAKERS
—SURPLUS AND SECONDHAND

AKER corner speaker 12in. double cone oak
25sxa.nd -filled baffle superb quality; £9. —[Bse4c6

NEW TEST EQUIPMENT
EATHKITS can now be seen in London and
purchased on easy terms; free brochure.—
Direct TV Replacements, Ltd..
22/6, 138, Lewisham Way, S.E.14.

TEST EQUIPMOENT—SURPLUS AND

IGNAL generators, oscilloscopes,
meters, wave voltmeters, frequenc
multi-range meters, etc., etc., in stock.—R,
& Service, Ashville Old Hall, Ashville Rd.,
London, E.I1. Ley. 4986. 10056

NEW COMPONENTS
LINE output transformers and scan cofls
for most makes, exact replacements,
25/- used, and 45/- new; send s.a.e.
quate; just a few examples from our exten-
sive range in stock: add 2/8 for p. & p..

telephone orders sent -same 4y
NE 0. Vi /V7. VT4/VT7.

T.s for Pye
52/6 scan _ coils for above, 52/6. Ferranti
L oL 17T3/4 45/-; Ferguson
Ty 5 Murphy 240 ’250
Bush 'I‘Vé4 67/6; TV43 67/6

Q.P.T
.C.S., Lt 28, Brockley Cross, S.E.4. Tid.
5394, and 112, Camberwell Rd., S.E.5. [0334

RANSFORMERS step-down, double wound,
put 200/265v, voltage ediustment panel,

output 110 115v 100va, fiying leads in and out.
fully shrouded, impregnated, 4% X3,3%4sX31%ain
high, 5%lb; 21/-, postage 2/6, discounts for
qmntltles —Atkins, Rober! & * Whiteford,
Ltd., Industrial Estate, Thornhebank. Glasi:)gg{7

OOMPONENTS—SURPLUS AND
SECO AND

output
metem,

T . 62/6;

END for catalogue No 14—500_illustrated
items; 2/6 post free.—Arthur Sallls Radio
Control, Ltd., 93 (c) North Rd., BnghtEm B

COMPONENTS WANTED
LOCK Condensers.
CONDENSERS required, Visconol and Nitrogo}

ty! only, all voltages and_capacities: send
price, quantity and value to Box 5000.  [8521

World

County -

There’s no
short cut

i

More than 25 years’
experience and
much  painstaking
development  and
research are behind
the Partridge Trans-
formers you can
use today. Save
yourself time
trouble and money
by building this
“know-how >’ into
your equipment,

Hustrated is

“C'" Core
Transformer
recently de-
veloped for
efectronic
equipment.
Transformers
of similar
construction
are available
for High
Fidelity
reproduction.

Make sure you have the
newest Partridge Catalogue
information. Post the
coupon today,

7d/{n’d e

Partridge Transformers Ltd.
Roebuck Road, Ch Surrey
Details of newest Partridge Types please

A |

ADDRESS.............. ..
WW/6/61

Classified Advertisements

NEW GRAMOPHONE AND 'SOUND
EQUIPMEN
APE recorder bargains.

H.M.V,, list, £50.
WINSTON thoroughbxed list, 69gn
GRUNDIG TK24 {(four track), llst £57/15

S8
TELEFUNKEN KL 75-15, t, £54/12.
TELEFUNKEN K1 85 KL, list, £82/19.
COLLARO Mk, IV tape transcrlptor deck,
COLLARO Studio tape deck.
TRUVOX Studlo tape deck.
FIRST sensible offer in cash for each item.
D P E HIGH FIDELITY CENTRE, 61, West St.,
orking
PHONE and check our bargain list b[egfgrg

buying.

HERE S your chance. The following are all
send us your cash offer, the first

sensible offer to reach us in each case will be

accepted.

STD stereo integrated amplifier, model 399,

list, 26gns.

STD. V.H.F. switched tuner for above or any
amp., list, 26gns.

O Y mahogany corner enclosure for 12in

speaker, beautifully built by hand, list, £25.

BUR. Jones Sonetta speaker complete in light

oak, list, £17/18.

R CHARD Allen Princess speaker, fitted Golden

Eight unit, list, £17/15. (Walnut.)

ROGERS Junior amplifier and control unit,

list, £27/10.

DULCI Stereo I control unit and SP44 sterec

amplifier, list, 2lgns.

GARRARD hxgh ﬂdellty GMCS5 moving coil

pick-up cartridge.

BEAUTIFUL Philips fidelity ribbon

microphone on Vortexum s and cost over £100.

ACOS Black Shadow pickup complete with

L.P. head, list, £6/8/4.

DESIGN furniture speaker enclosure S.P.1 in

walnat, list, £13/15.

S.T.D. Emisonic octagonal speaker enclosure

in walnut, list,

LEAK T.L. 25 ampliﬁer and Varioslope III

preamp.

GARRARD 4HF record player unit; list £18/10.

ELAC varigble reluctance MbI2d  (mono)

pick-up cartridge with diamonds, list, £14/10.

PHILIPS Transcription Stroboscoplc turntable

and motor with Philips head fitted with

diamond (mono).

THE HIGH FIDELITY CENTRE, 61, West St.,

Dorking.

PHONE and check our bargaln st before

buying. (9538
LASGOW.—Recorders bought, ~sold, ex-
changed; cameras, etc., exchanged for

recorders or vice versa.—Victor Morris, 343.

Argyle St., Glasgow, C.2. [0201
APE decks and recorders by: Ferrograph
Vortexion, Brenell, Telefunken, Refiecto-

graph, Bradmatic. Amplifiers and turers by:

Quad, Leak. Dulci, Chapman, Rogers.

MICROPHONES by: Reslo, Lustraphone, S'I‘C

Grampian, Ali tapes and accessories.

CLOSED circuit televisicn for schools and ln—

dustry. Speciallst audio service and sound

recording.

HIRE purchase facxllties available.

LAMBDA RECORD 95, leerpool

Rd.. Liverpool 23 'I‘el *Great’ Crosb [9014

ROICA RECORDING STUDIOS (Est.

1948).—For the better class tape recorders
for industry. resefvch music and private use;
Ferrograph, Brenell, etc.; complete recordlmz
service: music for industry tape/disc.—31, Peel
St., Eccles, Man-hester. Eccles 1624. Studlo
Director Thurlow Smith. A.R.M.C.M 10122

GRAMOPHONE AND SOUND EQUIPMENT—
SURPLUS AND SECONDH

1-CORD recorder with accessones as new:
offers?—Box 3524 10136
RECORDING tape; save up to 30%; send for
list; also 50 second hand recorders in stock,

. C. Kingsley & Co, 132, Tottenham Court
Rd London. W.l. Eus 6500 [0035

APE recorder bargain, '* Walters 505, 2
speed. 7in. reels, mxcro hone and tape, lxst
£59/ 7, brand new er's sealed carton,
£32/10/—F. Riddle, 113 Church Rd., Nottholt.
Mlddx Tel. Viking 4734. {9558
TAPE RECORDING. ETC.
ENDEZVOUS RECORDS offer comprehen-

sive 78/45/33 tape to disc recording facllx-
tles.—Leafiet from 19, Blackfriars St.,
chester, 3 86

FOR
SALE AND WANTED
ADVERTISEMENT FORM
TURN TO
PAGE No. 170
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EXCLUSIVE
OFFERS

Y Ekco Vibrating Reed Electrometers £55 0
Y E.M.L Type I Pulse Generators ... £47 10
% 851t.23in. dia. Sectional Steel Masts £50 0
Y 751, 9in. dia. Plywood Masts ...... £35 0

20ﬁ Seli-supportmg Alumininm
g Jeliupy el ——— £10 0
* 31t P 0. Racks Channel Section, .

* Power Variable Resistances, 80
ohms 10 A, ..l 2 0

Y% GE Constant Current Trans-
formers, 15 kVA. ....oooovveiimeinnnns £75 0

bit. P.0. Racks Angle Section,
& 19in.” ... ey, e .g. .............. £215

Y Sola 2 kVA C.V. Transformers,
280 V. OUb ..ovvniiiiiiiin e £30 0

Y 3000 v. 500 m/a, Power Supplies,
200/250 v. A.C. ... £25 0

G.E. C 1 + 3 Carrier Telephone
ph RO U2 = S i e e el £150 0

+* Creed Electtomc Code Converters,
Sunit to Samit ............enl £95 0

% 12-volt Input Power Supplies,

ontput 300 v. 250 m/a., smoothed
and filtered D.C. ..................... £1 15

% 6-volt Input Power Supplies,

output 250 v. 100 m/a., smoothed
and filtered D.C. ..................... £1 15

% 40in. One-piece American Whip

Aerials, with loading coil in bas e,
making effective height 12ft. £1 15

Y American Teleprmter Tables, 36 X
22 x 34, with shelf .................. £3 15

available—keep one by you.

40-page List of over 1,000 items in stock

Y BC 659] Transmitter Receivers,

less valves ..........ooocooveeiinienans £1 15
% G.E.C. 2}in. 2000 ohms P.V. Volt-
meters, 0/§ . «ooooveiiiiiiiiiis £l 5
% G.E.C. 3iin. double range Volt-
meters, 0/25/150 v. .................. £1 0
% Turner 6in, dia. Milliammeters 0/1 £4 0
% Laboratory Mains Filter Units
2} amps. totally shielded ............ 10
* Plnlms PW 4031 Tuning Counters,
b digits, 230 v. A.C. ..o £22 10
% Western Electric Transmission
Measuring Sets I-20 ............... £80 0
* Wego Condensers 2000 mfd. 250 v. 20
Westem Electric Teletype Ter-
e mioals o £75 0
% American Stabilised Power Units,
115/230 v.to 115 v. $ A............. £14 10
% R.C.A. 25-watt Projector Speakers
(1 mile range} .........c.ccoccciiinnnn £14 10
* R.C A. 420 Mc/s 5-element Yagi
................................. £1 15
* Dowty High-speed Registers ...... £6 0
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 65051

TAPE RECORDING, ETC. ‘
TAPE to disc recording—reduced prices, finest
professional qualtty, 1 )2 30/ (32
mins.), 12in L.P. 35/- (45 min..), .P,
17/6, 48-hour postal service; s.a.e. for leaﬂet
to:—Deroy Sound Service. 52, Best Bank Lane
Hest Bank, Lancaster. Tel, . 2444, [928f

BRAND new recording tape, 7m reels 1,800ft
Long Play 31/-, S%in 1,200ft L/P 22/6,
5in 900(t 1/P 17/6; other grades, 7inx1,200ft
16/6, 5% X850ft 13/3 5in X 600ft 12/-; Super
}mlxty. m 19/5 5*}{.1:1 15/3, 5in 13/9; P. & P.
- per

EMPTY pla,stic reels, 7in 2/10, 53in 2/8, 4in
2/- each; P. & P. 9d.

GUARANTEED satisfaction.—A, Marshall &
Son. Ltd., 18, Cricklewood Bw’ly,
Gladstone 0161-2.

APE/DIS C/TAPE transfer editing; duplicat-

ing: if quality and durability matter
(e«peclally with L.P.s from your precious
tapes), consult Britain’s oldest transfer ser-
vice; new tape recorders supplied with a free
service guarantee up to 2 years; latest Amer]-
can tapes (Columbia, ,Ferrodynamlcs), 1,800ft
9/-, now available.—Sound News Productions,
10, Clifford St., London, W.l. Reg. 2745.

(0192

PRE-RECORDED TAPES
RE-RECORDED tapes.—Unique 40-page
catalogue listing all makes, mono, stereo,
7% and 3% i.p.s.; send 2/6, refundable on
first tape record urchased.—Dept. TRS5, Tele-
tape, Ltd., 33, Edgware Rd., W.2, Pad, 1942.

(0020
VALVES

ALVE cartons by return at keen prices;
send 1/- for all samples and_list.—J. y

o Boxmakers. 75a, Godwin St., Bradfordd 1.
RECLAIMED valves, all tested and perfect
modern and obsolete, huge stocks, all one
price, 5/-, plus 6d postage each; deilvery by

return; ai surplus new valves, guaranteed:
sa.e. for list.—Lewis, 46, Woodford Ave.,
Ilford, Essex. 19463

V LVES for all purposes at bargain price; all
valves advertised last month at 12 for
20/- still available; In addition we have very
limited numbers of the following types at 6
for 25/- post paid; we regret only 3 of any one
type can be supplied on each order. Please
state alternatives:—

IT4, IR5, 185, 1A5/GT, 1LNS5, 1LD5, B36, DH77,
EB41 EC54, ECS91, ECCBI

UL44, F42, 76,
6F13, 6F14, 6F15, 6L18, 6LD20, 6

6SN7, 10C2, 10P13 10P14 20F2 20P1, 20P3
726A, 210VPT, TP4, ECC31,

44,
ECC33, ECC35, EL81, 12J5 12867 12A6, 12A8,
2A3, 884.

ALL these valves are boxed and are new or ex
equipment in which case they are electronically
tested before despatch.—Waltons Wireless
Stores, 15, Church St., Wolverhampton, [0105

VALVES WANTED

NEW valves wanted, any quantity, best cash
price by return.—Stan Willetts, 43, Spon
Lane, West Bromwich, Staffs. Tel. Wes. 29319820
ALL types of valves British or American,
transmitting and recelving: keenest cash
prices paid. at have you to_offer?—Write
or call Lowe Bros., 9a, Euston
Rd.. N.w.1. Tel. Euston 1636-7. 19124
WANTED, EXCHANGE, ETC.
HEAVY duty battery charger required, input
240" volts A.C.—G. R. Ennor, Electrical
Engineer, Falmouth.
PROMPT cash offer for your surplus brand
new valves, speakers, components. test
instruments, etc.—R.H.S., 155, Swan Arcade
Bradford, 1, [0196
ANTED, all types of communications re-
ceivers and test 1ment —Detalls to

o d Hall, Ashville
Rd., London, E.11. Ley. 4986 10163

GENTLY wanted. manuals or instruction
books data, etc., on American or British

Diana Place,

Army, Navy or Air Force radio and_electrical
equipment.—Harris, 93, Wardour §St,,
Gerrard 2504. 19171

ANTED, good quality communication RYS
tape recorders, test equipment, domestic
radlos, record players, amplifiers, vaives, com-
ponents, etc.; estab. 18 years. —Call send or
‘phone Ger. 4638, Miller’s Radio, 38:1, Newport
Court, Leicester Square, W.C.2. 9173
ROMPT cash for the purchase of surplus
stocks of televisions, tape recorders, radios,
amplifiers and domestic electrical appliances
of every description, substantial funds avail-

able —Spears, 14, Watling St., Shudehill,
Manchester. Blackfriars 9432 llnes)
Bankers: Midland Bank, Ltd. (02!

REPAIRS AND SERVICE
OULTON’S OF BRADFORD.

LOUDSPEAKER pressure unit, and microphone
repairs, D.C.B., cone assemblles and field coils
in_cartons, service and satisfaction guaranteed.
—D. Boulton, 134, Thornton Rd., Bradford,
1. Tel. 22838. 01

MAINS transformers wound to any specifica-

MOTOR rewinds and complete overhauls; first-
eclass workmanship, fully guaranteed.
Bldgsi,
. Tel,

London, |
9253

F.M. ELECTRIC Co., Ltd., Patters
Warser Gate, Nottingham. 1917
54898. [0113

NEW—Quality Tools at cut prices.

ENGINEERS 12in. ADJUSTABLE

SQUARE WITH SPIRIT LEVEL 9/6.

5in. VERNIER CALIPERS WITH

DEPTH GAUGE 9/6.

WHIT OPEN END SPANNERS, drop
rged and plated, set 6, %in. toa}m 13/6.
OCKET 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/-.

TUB. HACKS8AWS (Eclipse type), 11/9.

H.8. TWIST DRILLS. Set of 7. in. to }in.

4/-. Full size in wallet, 6/-. Set of 13—9/6.

Set of 17, &in.- kin. in wood case, 15/6.

Double Geared {in. Chuck hand drill 24/-.

OUR FAMOUS TRANSFORMERS. In-

put 200/250 v. Output tapped 3, 4, &, 6, 8,

9, 10, 12, 15, 18, 20, 24, 30 v., 2 amp.,

24/6. 17,11, 5 v 8 a., 27/6. 5 a., 24/6.

3.5 v, 917v ey 13/- P.P.

12in. SPEAKERS WITH 5in. TWEET-

ERS by leading makers, 75/-. Less than

half list price.

NEW 12in, SPEAKERS,

price £12/12/-), £6/17/6.

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 8.B,, 6/-.

LAVOIS LABORATORY MICRO WAVE

FREQUENCY METER. 300-600 Mc/s.,£25.

B.C. 604 F.M. TRANSMITTER. Push

button and manual tuning, 20-28 mc/s.

Complete with 80 Freq. Crystals in 100

ko/s. stages. 24 v. power supply incor-

porated and with B.C. 603 Receiver for
same, £30.

P.V.C. Recording Tape. Finest Quality.

850ft. reels, 19/-.

Hi-Fi CRYSTAL MICROPHONES in

Grey Bakelite case, 15/6.

G.B. ELECTRONIC CRYSTAL STICK

MICROPHONE in polished steel case.

4in. x 6in., complete with lead and plated

Bulgin jack plug, 42/6. Weight 5 ozs.

F.W. METAL RECTIFIERS. 12/6 volt,

1a.,7/6; 3 a.,13/-; 4 a., 17/6; 6 a., 27/6;

24 v. 2 a, 23/6; 12 v. 6 amp., 30/-;

12 v. 16 a., 85/-,

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, 19/6.

And with Output 30 v. 2 a., 33/6.

NICKEL NIFE BATTERIES. 12 volt.

2.5 amp. Size 3 X2} X1lin. Practically

everlasting. 6/- or 3 for 16/-. 4 for 21/-.

Ex W.D. MORSE KEYS. 3/6, 6/- and 8/6.

1,000 NEW S.T.C. FREQ. CRYSTALS

10 565 ke/s. to 19,872 kefs., 5/6 each.

Plus 6d. postage. Lists available.

PAXOLIN PANELS 12 x 6 X }in., 3/6. P.P,

4ft. X 34in, X tin. 10/6.

W/W RHEOSTATS 12 v. 1 a.,, 2/6; 5 a.

43in. Dia. 10/6.

12 v. MINIATURE RELAYS. 1}x1}x

lin, Wgt. 14 ozs. S.P.C.0., 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. 5 x

lin. stone 31/6. 6 X lin. 33/6.

BENCH VICE. 2iin. with clamp. 15/86.

EX. W.D. 12 v. D.C. Reversible Geared

Motors. 24 x1}in. Ideal for all model

use, 16/6. Wgt. 10 ozs.

Enquiries welcome for RELAYS to meet

your requirements. Please state operating

voltage and/or current. Contacts and
applied vollage.

Lists sent on request.

12 watt (list

All post paid.

RADIO & ELECTRICAL MART

P.0. Box 9 G.P.0. Tunbridge Wells, Kent
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LEWIS have the
CABINET for
YOU

EXTENSIYE RANGE OF
CABINETS FROM £4-7-6

! |

|
|

J

.

THE CONTEMPORARY
Price £11.11.0

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 the latest
Hi-Fi units.

THE GROSVENOR
Price £19.19.0

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. 9in. black legs are normally
fitted. A three sliding door system reveals ample
storage room and space for equipment.

S— i

TWO NEW LEWIS CATALOGUE

I
| Qﬂi“
I (Designed to assist your choice of cabinet and

equipment.)
Please send me details of your two new catalogues.

The Cabinet Catalogue

The Equipment Comparator
Catalogue

BLOCK CAPITALS PLEASE

[LEWTS

100 CHASE SIDE, SOUTHGATE, N.14
Telephone: Palmers Green 3733

i
-

REPAIRS AND SERVICE

)
IWE undertake the manufacture of trans-
formers singly or in quantities to nng

specification: all work guaranteed for 1
months.

LADBROKE Transformer Co., Ltd., 820a,
Harrow Rd.. London. N.W.10. Tel. Ladbroke
0914. 10222

PEAKER repairs, cones fitted. fields and
clock colls wound, guaranteed satisfaction.
prompt service.—L. S. Repair Services, Pluckley,
| Ashford, Kent, [022Z
RANSFORMERS to any specification. singles,
small or large batches, quick and efficient

service, competitive prices, estimates.—Messrs.
Newman m. 1, Grove Crescent, South
Woodford. E.18. {0330
| MISCELLANEOUS

ETALWORK. all types cabinets, chassis,

racks, etc., to your own specification,
capacity available for ‘small milling and cap-

|stan work u

p to lin bar.

PHILPOTT’S METAL WORKS, Ltd.. Chapman
St.. Loughborough. 10208
FOR sale, 5 EMI CPS television camera

channels, comprising camera, camera con-
trol unit and power supply unit; cameras are
womplete with lenses, but less ecamera pick-up
tubes,—Enquiries to Box 5006, [9542

RANSFORMERS, 6 k.v.a. 200/250v. input,
115y. output, double wound metal-clad, with
controlling switchfuse gear, £25, new condition;
amp battery chargers by Westinghouse,
240v, A.C. input, £35, new; rotary converters,
24y, input to 1,230v, D.C. at 250 watts, new,
£5; dynamos, 15v., at 750 watt, new, £5.—
Cooper, 10, Fowler St., Nechells, B'ham,[ 7.

9534
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 General Secretary, A.P.R.S., Flat 4,
34A. Arterberry Rd.. London. S.W.20, 10173
CAPACITY AVAILABLE
CAVE, SMITH & Co., Ltd., Hereford,

HAVE capacity available for assembly or sub
assembly of all electronic equipment, cable
forms, looms and harnesses. Contract, sub-
contract, short runs or regular production; de-
livery promises kept.—Tel. Hereford 606.’{.017
q
ADIO components made to order.—Bei
Sound Products, Marlborcugh Yard, N.19.

0185

LECTRO mechanical craftsmen have -

{ mediate production facilities for machined
components, plastic mouldings, and assembly
work; London area.—Box 5002 {9528
W, Electronic Sub-contractor, with spare

.\ capacity, seeks extra work; electronic and
light eiectrical and mechanical assembly work
undertaken to customer’s specifications.—Box

456
| SITUATIONS VACANT
ANTARCTICA.

VACANCIES exist for wireless operator
mechanics to serve with the Falkland Islands
Dependencies Survey in the Antarctic for 2
years. Salary is at the basic rate of £500 a
year. Whilst in the Antarctic everything is
provided free of charge, including quarters,
food, clothing, cigarettes, etc. Generous cash
payment on completion of service,
CANDIDATES, between 20 and 30 years of
age and single, must be able to transmit and
receive morse at 20 w.p.m, (plain language
or code) and be capable of elementary main-
tenance of wireless transmitting and receiving
equipment.

SUCCESSFUL candidates will be required to
ieave U.K. in October/November.

APPLY to Crown Agents, 4, Millbank, London,
S.W.1, for application form and further par-
ticulars, stating age, name, brief details of
qualifications and experience,

and quoting
[9533

reference M2A/51277T/WPF.
ELEC'I‘RONIC engineer.

WE have a vacancy for an engineer to work
on the development of new nuclear electronic
equipment;
essential, with qualification to N.H.C. or equiva-

a sound theoretical knowledge is

lent level, preferably coupled with some experi-
ence in puise techniques and transistor circuit

design,

FURTHER details from the Personnel Manager,
Plessey Nucleonics, Limited, Weedon ‘,
Northampton. 195