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Electronic Air Traffic Conirol

FEW more challenging tasks have been presented
to electronics than that of freeing the bottleneck
which threatens to restrict further expansion of air
transport, namely, the saturation of airways and
existing traffic control procedures by the ever-
increasing numbers and speeds of jet and turbo-
prop aircraft now entering service.

Expansion of air transport to its present volume
has depended as much on radio and electronics as
on aircraft design. Navigational aids, and instru-
ment approach systems, have gone far in solving
the problems of night and bad-weather flying.
Today the world’s airlines run traffic schedules
comparable in complexity with those of the rail-
ways, but with at least three significant differences—
the time scale, the fact that movement is in three
instead of two dimensions and that, unlike trains
or road vehicles, aircraft awaiting the signal to land
consume large quantities of fuel.

The existing system of traffic control is founded
on flight progress strips which are based on pilots’
reports of positions and estimated times of arrival
at successive reporting points. These are displayed
on the controller’s progress board and are con-
tinuously “up-dated ” by him. From an inspec-
tion of these data he anticipates possible future
“ conflictions”” and issues flight instructions (clear-
ances) to maintain an orderly flow of traffic with
safe spacing based on a knowledge of possible errors
of navigation and of time delays in communication.
Under present conditions the “ error volume ” per
aircraft is large and is the reason why, particularly
on the North Atlantic routes, at certain times of the
day, no more aircraft can at present be put into
the airspace. More people want to fly and airlines
have already ordered more high-speed jets, but the
time is not far distant, if it has not arrived already,
when air traffic control will have to say that it
cannot accept any further extension of schedules.
This is a world problem, for an airport must accept
foreign aircraft as well as dispatch its own traffic at
times which will be acceptable at other centres.

The solution of the problem rests on greater
precision in navigation and on greater speed of
communication, both of which can be provided by
electronic methods. Excellent surveys of the possi-
bilities and of present achievements have been given
recently.* These envisage in the first instance the

* See, for example, papers in the * mposium on Data Handling
and Display Systems for Air Traffic Control.” Vol, 107, Part B,
Proc. 1.E.E., and ““ Air Traffic Control” by C. D, Colchester.
(Marconi’s W/T Co. Ltd. Price 17s 6d.)
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automatic reporting, by facsimile methods or in
digital codes, of navigational information from
hyperbolic or Doppler flight logs with transmission
times of the order of milliseconds and the automatic
preparation of accurate and up-to-date progress
strips for the controller. Subsequently there is the
possibility of processing this data in three-dimen-
sional Cartesian co-ordinates, of computing the
future positions of aircraft and giving automatic
warning of conflictions. There is the alternative pos-
sibility of deriving flight data from radar displays, of
presenting the controller with a synthesized display
giving only essential information which might in-
clude, instead of the familiar phosphor persistence
“tails,” vectors pointing in the opposite direction
and showing the future positions of all aircraft in
the area. Large-scale projects to test these and
other possible methods, including not only the
detection but the resolution of conflicts, are already
in progress by the Federal Aviation Agency at In-
dianapolis, by N.V. Hollandse Signaalapparaten
at Schiphol in Holland and by the Ministry of
Aviation at the Oceanic Control Centre at Prest-
wick.

The Guild of Air Traffic Control Officers at their
Third Convention last month in Bournemouth dis-
cussed all.these projects and welcomed the promised
aids in the knowledge that while they could relieve
them of tedious routine ‘‘book-keeping” they
would not in the foreseeable future compete with
the experience and flexibility of the human con-
troller in dealing with an emergency. These aids
could take out of his hands the monitoring of nor-
mal flights and allow him to give his undivided
attention to the small percentage of situations call-
ing for the exercise of his store of knowledge and
experience—as yet unrivalled by the capacity of
any computer.

Considerable sums of money are being spent
on the development and testing of electronic navi-
gational and control systems of different kinds, but
it will be some time before technical assessments
can be completed and operational procedures modi-
fied to admit these extensions of human faculties.
But it is to be hoped that decisions will not become
bogged down in too many committees, and that those
elements of a future co-ordinated world system
which have for their object the simplification and
reduction of the information presented to the con-
troller, may be quickly adopted and, where desir-
able, standardized.
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Microwave Aeriul Measurements

AUTOMATIC APPARATUS FOR PLOTTING PHASE AND AMPLITUDE DISTRIBUTION

By C. M. CADE*, M.Brit.I.R.E.,, M.A.LE.E., SSM.L.R.E., and A. T. ELLIOTT*, A.M.Brit.l.R.E.

ONE of the most frustrating factors in the design
of any aerial system is the time involved in the
measurement of polar diagrams, where on external
sites the vagaries of the weather can cause consider-
able delays. Measurement of the amplitude and
phase distribution of the near field radiation pattern
is a convenient method of obtaining experimental

Fig. 1. Five-foot slotted
X-band array for a mar-
ine radar equipment.

data on the performance of the aerial, and has the
great advantage that these tests can be carried out
in the laboratory. Having obtained the desired
characteristics, the polar diagram measurements
need only be carried out as a final check. This
method was used for the development of the X-band
slotted array shown in Fig. 1.

Most systems in use for phase distribution measure-
ments are based upon similar principles. The aerial
under test is energized from a low-power source and
a sample of the radiated power is picked up on a
small receiving aerial and then compared with a
reference signal coming directly from the same
source. If the receiving aerial is moved over the
aperture, the two signals will either add or cancel,
and a pattern similar to Fig. 2 can be produced.
Each null point represents a phase change of =/2
radians. If a phase shifter is then provided for
varying the phase of one signal relative to the other,
so that a maximum signal is always maintained, then

the phase shifter will indicate directly the phase of the
radiation.

However, these simple systems are subject to
many inaccuracies. The sampling aerial has to
convey its signal either by coaxial cable, flexible
waveguide or rigid waveguide incorporating several
rotating joints. These moving parts can all cause
random phase variations. Other errors can be
introduced due to the laborious nature of the mea-
surements, and also by the fact that the pick-up
aerial is of large physical size and introduces con-
siderable distortion into the field under measure-
ment. S

In the automatic phase plotter developed by the
authors, instead of a sampling aerial being used, an
isolated half-wave dipole is mounted in the field of
the aerial under test and reflects a part of the radiated
signal back into the aerial. A general view of the
apparatus is given in Fig. 3. The dipole aerial is of
such small dimensions that it introduces negligible
distortion into the micro-wave field. This is the
method first described by Cullen and Parr.} By the
use of suitable directional feeds, the reflected sample
is compared in phase with the source, and the
resultant signal is detected on a crystal. In order to
discriminate between reflections from the dipole
and unwanted spurious reflections, the dipole is
arranged to rotate so that the required signal is
modulated at twice the dipole rotational frequency,
and can therefore easily be separated from spurious
reflected signals. The required separation is
obtained by feeding the signal into a high-Q selective
amplifier tuned to the modulation frequency. This
arrangement has the further advantage that suitable
selection of dipole rotational speed and selective
amplifier frequency results in the rejection of noise
and mains hum interference.

In order to maintain a constant-phase signal at the
crystal the height of the rotating dipole above the
aerial undergoing test is automatically adjusted by a
velodyne servo motor (Fig. 4). The aerial to be
tested is energized by a klystron and is mounted
beside a railway track. A trolley moves along the
track, carrying the rotating dipole over the aerial
aperture, and the dipole movement is plotted by an

*Radar Research Dept., Kelvin & Hughes Ltd.

1Cullen, A. L. and Parr, J. C. Proc. I.E.E. 102, Part B. No. 6,
November 1955, “ A New Perturbation Method for Measuring
Microwave Fields in Free Space.”

Fig. 2. Oscilloscope recording of phase and amplitude response of five-foot array.
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Fig. 3. General view of an aerial under test. The railway,
velodyne servo motor and dipole motor can be seen. The
small dipole is at the end of the insulated motor spindle.

automatic pen recorder (Fig. 5). From the diagram

obtained and a knowledge of the wavelength in use, Fig. 4. Trolley, with rotating dipcle and motor
mounted on the threaded jacking rods. Note

also the velodyne worm drive and, below, the
The Complete System.—The block diagram is “M"  transmitter motor. The lamp is a

shown in Fig. 6. The dipole motor is a 3-phase, ballait resistance in series with the velodyne
armature.

the phase-angle of the aerial can be readily calculated.

50-c/s, 3,000-r.p.m. type. Operating it from a
20-watt audio amplifier driven by a 63-c/s oscillator
produces a speed of 3,780 r.p.m. and a signal fre-
quency of 126 c/s, conveniently spaced between the
second and third harmonics of the mains.

The reflected signal from the dipole is passed
through the directional coupler to a crystal mixer,
where a relatively large-amplitude sample of a
klystron transmission is mixed with it, the sample
being obtained by reflection from a mismatching
screw in one arm of a directive feed. The crystal
mixer output is taken to a pre-amplifier, thence
to the selective amplifier.

As the trolley moves along the test aerial, the
rotating dipole traces a path of the contour of con-
stant phase, the dipole height being adjusted by a
screw jack system driven by a velodyne. The
output from the selective amplifier is fed into a
phase-sensitive detector whose reference input is a
126-c/s signal obtained by frequency-doubling of the

63-c/s dipole motor supply. The phase-sensitive Fig. 5. Automatic pen recorder. The carriage drive
detector circuit is shown in Fig. 7. The selective motor is on the left, and the ‘M’ receiver motor on the
amplifier output changes in phase by 180° when extreme right.
FREQUENCY
DOUBLER ]
Séigcﬁ/ﬁ“ PHASE~SENSITIVE VELODYNE AUDIO 63c/s
AMPLIFIER DETECTOR AMPLIFIER AMPLIFIER | | OSCILLATOR
Fig. 6. Block di AGL.
ig. 6. Block diagram VOLTAGE
of automatic phase PRE-AMPLIFIER GIRL
plotter.
v DIPOLE
MISMATCHING L - e=—vecoovhe—={ |-~~~ ——— ——— ==
MR [

A
-

KLYSTRON £ -
TEST AERIAL
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Fig. 7. Phase-sensitive detector.

passing through a null point, and hence the phase-
sensitive detector operates as a discriminator, con-
trolling the velodyne amplifier. The dipole height
is automatically adjusted and zero discriminator
output maintained. Since the power distribution
of a linear array varies by some 30 dB along the
length, it is important to ensure that the system has
an adequate dynamic range, and suitable a.g.c.
circuits are essential. It is found in practice that a
complex amplified automatic gaip control system is
required, for even small variations in signal strength
will affect the loop gain and response of the servo
system.

Selective Amplifier Requirements.—To obtain
adequate rejection of mains hum and its harmonics,
it is necessary for the selective amplifier response
to be some 30 dB down at 100 c¢/s and 150 c/s. A
parallel-T feedback amplifier is suitable, the band-
width being 2 ¢/s. The circuit diagram is shown
in Fig. 8. With this narrow bandwidth, the amplifier

build-up time is appreciable, and limits the velocity
of the trolley carrying the rotating dipole. The
build-up time of a frequency selective circuit is

given by:—
1
T & N seconds o ‘. o 1)
where Af is the bandwidth. The build-up time of
the amplifier employed is 160 milliseconds.
It may be shown that the trolley velocity is limited
to:—

V * cm/second .. .. 2)

I

26T X 100
where /! == test aerial length.

¢ = total phase change along aerial.
In the case of the slotted array under test, these para-
meters were

! = 150 cm.

¢ = 8 radians (at a frequency of 9,500 Mc/s).

Inserting these figures in the formula gives a

maximum velocity of approximately 0.2 cm/second.

Mechanical Tolerances,—The height of the rotat-
ing dipole must be known accurately, since any
error in the recording of its height produces an in-
accuracy in the phase plot.

If Ak is a random change in height of the dipole,
then the change in phase of the signal will be

h
é, = 27 X radians T A~ 3)

where A, = free space wavelength.

This formula can be re-written to obtain the error
for cach thousandth of an inch variation in the
dipole height, in which case:

¢y =

Thus, 4, = 0.6 degrees/thou. for A, = 32 cm. If
we assume that the closest economically practicable
tolerance for a fifteen-foot long railway is 41/64 inch,

1 —,\83 degrees/thou. .. be )]

+250V

Fig. 8.
126-c/s selective
amplifier.

INPUT FROM
PRE-AMPLIFIER
o~
02514
IMS
> 1 OUTPUT T0
PHASE-SENSITIVE
DETECTOR
50k';<———’\8‘,
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the phase error in the system will be approximately
+10 degrees.

Klystron Ripple.—Consideration must be given
to the effect of power-pack ripple on the klystron
performance. If the ripple is excessive the signal
may be swamped with hum. Also, the phase of the
klystron oscillation could change sufficiently during
the time taken by a signal to travel to the end of the
aerial and return, and an error would occur in the
recorded phase angle.

Assuming the maximum test aerial length to be
fifteen feet, then the return path from the aerial to
the crystal mixer would be some 10 metres. If the
velocity of propagation in the waveguide is 200 X
10® metres/second, then the delay time becomes
1/20 psec.

It may be shown that the change in phase of the
klystron oscillation during this delay time is:

27.xV . T,
0, = ;er sin W—'Z—d radians o).
where 6, = phase angle,

W, = ripple frequency,
x = klystron reflector characteristic, cycles/
volt,
V = peak-to-peak voltage of klystron reflec-
tor ripple,
and T4 = delay time.
Assuming full-wave rectification, and a 50 c/s supply,
W, = 200.

If the maximum error is not to exceed 1°, °r3_§(1)r
radians, then:
108
V » — volts
9x

The klystron in use is a CV.129, the reflector
characteristic being approximately 2.5 x 10° cycles/
volt. Therefore, V » 500 millivolts peak-to-peak.
This ripple voltage corresponds to a frequency
deviation of about 125 kc/s, and the ripple from a
stabilized power supply can be controlled well
within this limit. The recording of a complete
phase plot may take as long as fifteen minutes, and
it is important that the klystron does not drift more
than 125 kc¢/s during this period. Thus a highly
stable power supply, and some form of cavity
stabilization is required for the klystron. The
Kelvin-Hughes High Voltage Power Unit, which
is stable to one part in 10° has been found very
suitable. The two units comprising this power
supply can be seen in Fig. 9.

Recording System.—The recorder, which is shown
in Fig. 5, consists of a long carriage arranged to
move slowly across a piece of graph paper at a speed
proportional to the dipole trolley speed. The
carriage is driven by a synchronous motor operating
from the same supply as the trolley motor. Mounted
on the carriage is a pen which can be moved trans-
versely across the carriage by the rotation of a
screwed rod, the turning of the rod being directly
related to the vertical movement of the rotating
dipole. Geared to the velodyne motor, which raises
or lowers the dipole, is an “ M > type “ step-by-step”
transmitter (see Fig. 4) which is connected to an
“ M ” type receiver motor, which turns the screwed
rod. Thus the position of the pen is directly pro-
portional to the position of the rotating dipole and

WIRELESS WORLD, NOVEMBER 1960

Fig. 9. Rack- -
mounted equipment.
The units are (from
top to bottom).—
Railway control
unit, selective am-
plifier, phase sen-
sitive detector, vel-
odyne amplifier, the
two units of the
klystron power sup-
ply, and finally the
main power sup-
plies.

a graph is drawn of the contours of constant phase
of the aerial under rest.

Conclusions.—The equipment has been used
successfully for phase plots of various types of X-
band aerial. A limitation of the present system is
that the pen movement can only follow contours of
constant phase, and to obtain a plot of actual phase
requires conversion from wavelength into phase
angle. A direct plot of phase angle could be obtained
by incorporating a variable speed gear in the “ M
motor drive. A different ratio would be required
to be set for each frequency, and then by choosing
a suitable graph paper scale, degrees or radians
would be indicated directly.

CORRECTION

On page 443 of our September 1960 issue, in referring
to the “ Lifeguard” products of Cathode Ray Tubes, Ltd.,
Factory Centre, Kings Norton, Birmingham 30, we in-
advertently used a contraction which may have caused
confusion with the firm of C.R.T. Ltd.,, Royston Road,
Baldock, Herts, which has for some time now been engaged
in the business of reconditioning cathode ray tubes.

We wish to express regret to both firms for any embar-
rassment which this may have caused.
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Paris Radio Show:

THIS year’s exhibition, organized jointly by the
Fédération National des Industries Electronique
(F.N.ILE.) and the Radiodiffusion-Télévision Fran-
caise (R.T.F.) was notable for the addition of a large
section devoted to professional electronics and a
considerable expansion of the facilities for the public
presentation of live television and sound broadcasts.
The F.N.LLE. has happily amalgamated the diver-
gent interests of the manufacturers of domestic and
professional equipment, and, in consequence, the
exhibition presented a comprehensive view of the
radio and electronics industry in France.

Television. The main hall, occupied by the
domestic receiver manufacturers, seemed poorly lit
by Earls Court standards and on a dull morning it
was a little difficult to see what was on view in the
recesses of some of the stands; but the logic of sub-
dued ambient lighting became at once obvious when
the day’s television programme started. Judgment
of picture quality could be made under conditions
much nearer those of the home than is generally
possible at Earls Court. The French 819-line
standard presents no barrier to the current trend
towards larger screens, and France definitely leads
the race in this direction. Sales of 21-in sets
are already on the point of overtaking those
of 17-in, and large-screen (écran géant) re-
ceivers of 70-cm (274-in) diagonal were offered by at
least five firms. The tubes call for high e.h.t. sup-
plies and some of these pictures were a little pale by
comparison with adjacent 17-in and 21-in tubes, but
no criticism could be levelled on the score of lini-
ness. Three firms were showing sets with photo-cell
automatic control of contrast.

A mains/battery receiver for use in cars and boats
with 12-volt power supplies (shown by Télé-port-
able) was equipped with a 9-in tube, but the smallest
television sets in the show made use of 1i-in tubes
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and were to be seen, faithfully reproducing the day’s
programmes, in a doll’s house on the stand of Sonne-
clair. We have an idea that there was a good deal of
auxiliary equipment out of sight in the cellars of
this house! -
Channel switching on most receivers includes a
position for the proposed French “second chain”
of television stations on wh.f. Receivers with pro-
vision for the reception of one or both 625-line
standards (Belgium and Luxembourg) in addition to
the French national 819 lines are readily available,
though most of the lower priced sets are for the
French standard only. The question of price seems

.to be the first one asked by prospective customers

at the Salon when they have been attracted to a
receiver by the appearance of its cabinet, and dis-
cussion to the point of sale oft®1 continues without
any sign of any picture on the screen. Good picture
quality seems to be taken for granted by the French
public—a remarkable tribute to the general tech-
nical competence of the receiver manufacturers and
to the quality of the R.T.F. transmissions.

Styling in cabinet designs was in general con-
servative, though three or four of the larger firms
showed a tendency to follow the slim rectilinear
trends seen this year in other countries. There is
no sign of the general adoption of plastic front-
covers and most sets, even some portables, are
fitted with heavy plate-glass implosion guards, de-
tachable from the front for ease of cleaning.

Special programmes originating from the exhibi-
tion were radiated by R.T.F., from small glass-
fronted studios and from the adjacent Palais des
Sports (6,000 seats). One of the most popular was
the “Jeu du Transistor” in which young enthusi-
asts were invited to assemble transistor receivers
from kits of parts; the first to make his set work was
allowed to keep it.
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Of special interest in the R.T.F. technical exhibit
was the latest mobile TV reporting link, used for
the first time this year in following the Tour de
France cycle race. A miniature TV camera unit
(C.S.F.) and microwave link (492Mc/s, 400mW) was
installed in a saloon car with sunshine roof. Its
signals were transmitted vertically and picked up
by a following helicopter and re-transmitted on
650Mc/s with a power of 5W and with, of course,
much greater effective height. In this way fading
troubles were eliminated and the number of relay
points considerably reduced.

Sound. The emphasis in sound broadcasting this
year was on haute fidélité. The coverage of f.m.
stations in Band II has been considerably increased
in France and a separate programme “France 47
now transmits high-quality music daily from 9.30
a.m. to midnight. There are also regular stereo-
phonic broadcasts using two transmitters on Thurs-
days, Saturdays and Sundays. Even more interest-
ing is an occasional stereophonic transmission on a
single radio channel (90.35 Mc/s) from the Eiffel
Tower using an experimental system developed by
RT.F. In this one audio channel is frequency
modulated on the main carrier and the other ampli-
tude modulated on a 70-kc/s sub-carrier. We were
able to hear one of these experimental transmissions
in a listening room at the High Fidelity Centre of
the R.'T.F. in the exhibition and the results were
excellent, apart from a slightly higher background
hiss than one has become accustomed to expect from
a single-channel f.m. transmission.

As in most national radio shows there was a cer-
tain uniformity of cabinet styling, in conformity with
the prevailing fashions. The small portables tend
to be bright and colourful but here and there the
quality of mouldings could be better. One point of
design which commended itself and was seen in the
majority of small radio sets was the push-button
waverange selection with miniature stops no bigger
than those used in an accordion.

Record players (électrophones) were offered in
wide variety by a large number of small firms, and
competition was keen. Stereo versions were com-
mon and in the better
makes the practice was to
provide two valises, one
for the turntable and
amplifier and the other
dividing into two similar
loudspeaker units with
adequate baffle area.

Communications and
Electronics. The French
have always shown a
marked flair for micro-
wave techniques and
they have established a
considerable export busi-
ness in microwave links
(faisceaux hertziens).
They also wuse them
widely in their internal
communications and in
Africa, where develop-
ments in the Sahara have
called for considerable
extens’ion of the services.

WIREL-ESS WoORLD, NOVEMBER 1960
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Equipment used in the new inter-continental tele-
vision link between metropolitan France and Algeria
was on show. This operates on 4kMc/s with 0.5kW
into high-gain 6-metre reflectors which are shortly
to be enlarged to 9 metres (e.r.p. 35SMW). The
total distance is 630km from Fontfréde to Algiers
with one relay station at 4,500 ft in Majorca.

. A replica of one of the new air traffic control desks
now in use at Orly Airport was shown with a “live ”
radar display transmitted continuously by micro-
wave repeater from Orly to the exhibition.

The organization of the electronics section in this
its first year was excellent. Many firms had col-
laborated to display the whole range of the subject
in its many aspects, and the group exhibits dealing
with communications, national defence, nuclear
energy, civil aviation, navigation, railways and auto-
mation were designed primarily to educate the
public to a realization of the social and economic
importance of electronics in France at the present
time. Research and development as well as equip-
ment already in production were shown, and one
had the feeling that the representatives of the com-
mercial firms and organizations contributing to the
exhibits were as ready to explain the possibilities of
electronics in general as to supply details of their
own lines in particular.

The recruitment and training of personnel for the
electronics industry is being pursued vigorously in
France as in other countries, and the F.N.LE. pro-
vided a special stand (“ Formation Professionnelle )
to give information on courses of instruction and
the qualifications available to young people entering
the industry. In addition to the normal engineering
degrees from universities there are now the Cer-
tificate d’Aptitude Professionnelle (C.A.P.) awarded
to apprentices who have also followed approved
courses of study outside working hours, and the
Brevet d’Enseignment Industriel (B.E.L.) for a some-
what longer course at a technical college. Various
endorsements are possible for specialists in receiver
alignment and fault finding, and for draughtsmen.
Further study leads to the Brevet Professionnelle
(B.P.) or Brevet de Technicien (B.R.) and the right
to use the title “ Agent Technique ™.

Electronics exhibits of Government departments and leading firms were grouped to demon-
strate the contribution they make to the public service and industrial expansion.
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COLOUR TELEVISION STANDARDS

Co-channel

By R. D. A. MAURICE*, Ing. Dr., AM.I.E.E.

It is suggested that the half line-frequency offset
commonly used or suggested for the N.T.S.C.-type
colour sub-carrier is inferior to third line-frequency
precision best offset from the point of view of inter-
ference from the colour sub-carrier in the luminance
channels of colour and monochrome receivers. A
diminution in extinction viewing distance of between
12% and 65% can be obtained by changing the offset
af the colour sub-carrier from half line-frequency
.0 third line-frequency, and the improvement in
decibels can be given as between 4 and 9. Specifi-
cally it is suggested that the proposed colour sub-
carrier frequency for the 625-line system be changed
from 4,429.687.5 c/s to 4,430,800 c¢/s and that the
number of lines per picture be changed from 625
to 627.

lT is well known! that for precision-offset working
between television transmissions, the optimum
results are not achieved when the unwanted carrier
frequency differs from the wanted carrier frequency
by exactly half or an odd multiple of half the line-
scan frequency. Better results can be obtained when
the difference between the unwanted carrier fre-
quency and the frequency of the nearest line-
harmonic sideband of the wanted signal is an odd
multiple of the picture frequency. Such a relation-
ship does not result in an invariant, odd or even,
relation between the unwanted carrier and the
picture frequency of the wanted signal, because odd
line harmonics of the wanted signal have frequencies
which are odd multiples of wanted picture frequency
whilst even line harmonic frequencies are cven
multiples of picture frequency.

Using Hopf’s! formulae, we have for the precision-

* Research Dept., Engineering Division, B.B.C.

7 Hopf, H., “Experiments onthe Operation of Television Transmitters
with Precision Offset Carrier Frequencies,” Rundfunktechnische Mit-
tetlungen, December, 1958.

Interference and the Colour Sub-Carrier

offset best frequencies for an unwanted carrier

fo=mfy = @n 4 1)fp f )
where f, = frequency of unwanted carrier
f. = line-scan frequency of wanted signal

fp = picture frequency of wanted signal
m and n are integers, including zero
and  |f, — mf | <f,/2
Now in all television systems (using interlacing)
we have

fi=Qq+ Dfp 2
where ¢ is integer
so  fulfp=m2q+ 1)+ 2n+1) 3

and this ratio is odd when m is even and vice versa.

The above discussion refers to an unmodulated
unwanted carrier, but it is not thought that the
presence of unwanted modulation will affect to a
material extent the proposals which follow.

In a colour transmission of N.T.S.C. type, the
chrominance signal may be regarded, from the
point of view of the luminance signal, as an un-
wanted carrier and it would, therefore, seem ad-
visable to use a precision-offset best frequency for
it. The present use of half line-scan frequency is,
therefore, deprecated and following Hopf’s! Figure
18, it would seem that a frequency differing from
a line harmonic by about 4 f;/3 would be optimum.
Thus, letting the colour sub-carrier frequency be

foe =1y

we may write f,, = mf, + Cn + 1) fp 4)
where @n+ D fp==1/3 )
But from equation (2)

(2n + Dfp==(2q + 1 fp/3
$0 (2n + 1)/2q + 1)==1/3 (6)

The following table shows some suggested fre-
quencies for colour sub-carriers for several television
systems. The master oscillator frequency which
controls the line- and field-scan frequencies must
be derived from the sub-carrier frequency and the

’ PROPOSED FIGURES: EQUATIONS (4), (5), (6) and (7)

|

|

lr System | }
| Lines/ Fields/ 2q+ | f. m 2n + | 2n + 1 f.. foolfu
| picture second (ke/s) | 29 + | ! (ke/s)
| 405 50 405 10.125 262 | +135 | +173 2656.125 787/6 |
| 525 | 59.940052 525 15.734264 227 + 175 + 13 3576.9226 | 3413 |
| | ] l
625 50 625 | 15625 | 283 +207 | T 33apor 4427.050% | 4253+
627 50 627 15.675 283 — 209 — 13 | 4430.800 4243 |

o (28;—{— 1/3) fr — 334 ¢fs.
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** Actually f,, = 3(f,. + 334 ¢/s)/425
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division ratios which are shown in the table are
obtained by noting that the master oscillator fre-

quency, f,,, is
f/\l 2fl

and the division ratio results immediately:
Feclfag = Im + 2n + j(2q + D]/2 @

It will be seen from the table that the suggested
new colour sub-carrier frequencies do not differ
greatly from those either in use at the moment or
agreed internationally for prospective use. Except
for the 625-line, 50-field system there is no difficulty
in obtaining the master oscillator frequency from
the sub-carrier frequency; division by large prime
numbers such as 787 presents no difficulties in the
present state of the art. The 625-line system is
unfortunate in that 3 is not a factor of 625, or 2¢ + 1,
in general terms. This lack is the cause of the
quantity 4/207 which appears in the denominator
of (2n 4 1)/(2g + 1) for the 625-line system and this
term, in turn, is the cause of the need to add 331 ¢/s
to the sub-carrier frequency before dividing by
425 and multiplying by 3 to obtain f,,, as shown
in the footnote** to the table. The inclusion of a
scparate source of frequency for supplying the
33% c/s is undesirable and complicates the frequency-
generating equipment required to obtain the master
oscillator frequency from a crystal-controlled sub-
carrier source.

It is, therefore, suggested that European agrec-
ment be obtained for a change in both the proposed
625-linc sub-carrier frequency and in the number
of lines per picture, thus:

Sub-carrier frequency from 4,429,687.5 c/s to 4,430,800

, €/s, an increase of 1,112} c/s
Nunber of lines per picture from 625 to 627§

The master oscillator frequency would then be
obtained from the colour sub-carrier frequency by
division by 424 followed by multiplication by 3.

It has been shown experimentally that this change
improves markedly the compatibility of the colour
television system, and it allows the future use of
Precision best offset between television trans-
missions with the least complexity of waveform-
generating and feed-back type carrier-locking equip-
ment, should precision offset be desired in the u.h.f.
bands. The only disadvantage of using 1/3rd line
offset instead of 1/2 line offset for the colour sub-
carrier 1s the very slight increase in susceptibility
to ““ side-locking ** in colour receivers. It is thought
that this will, however, be negligible.

‘The beat pattern between sound and chrominance
carriers will be reduced in like manner to the colour
sub-carrier and it is not necessary to make any

§'i:'his changé was suggested by Mr. G F. Newell.

) |
| PRESENT FIGURES: f,. = (r + 1/2)f,, !

283 |

i r fv ¢ i fs c/ f)l |
' (kels)
‘ 262 | 2657.8125 525/4 |
| 227 3579.545 455/4
283 4429.6875 56714
4443.8625 56714
]

—
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changes in existing relationships which may have
been established between wanted sound and wanted
vision carriers in certain colour television systems.

It should be pointed out, perhaps, that the sug-
gested change from 625 to 627 lines is not essential
to the use of precision-offset best frequencies for
colour sub-carriers or other interfering signals, but
it does render the equipment required to achieve
1/3rd line offsetting simpler and more reliable. The
table shows the appropriate sub-carrier frequency
for the 625-line system, should international agree-
ment to change it to 627 lines be difficult to achieve.

Experimental Confirmation

An experiment was set up using equipment which
had been in use for extensive co-channel interference
tests. Two levels of unmodulated interfering
carrier at about 24 Mc/s were used in a 405-line,
50 field closed-circuit monochrome video test using
a 21-in monitor. Reference to the table shows that
exactly 1/3rd line-frequency offset is satisfactory for
the 405-line system,
((2n - 1)/(2g + 1) = 1/3]

The 2} Mc/s carrier was meant to represent a colour
sub-carrier and the two levels of interference used
corresponded with (i) the ratio of chrominance to
luminance during transmission of fully saturated red
at maximum brightness and (ii) maximum chromi-
nance signal with reference to peak white. The two
levels of interference, although differing quantita-
tively in appearance, gave the same subjective
improvement when the frequency of the simulated
sub-carrier was changed from the half line-frequency
offset to the one-third line-frequency offset. The
results will, therefore, be presented without further
reference to the ratio of chrominance to luminance.

Although several observers were present during
the tests, only the writer rccorded his opinions.
These took two forms: the improvement ratio in
decibels and the viewing-distance improvement as
a ratio of interference extinction distance. The
form of the interfercnce was also dual in the sense
that there was the well-known dot pattern and, with
a particular slide showing a girl holding a fan with
fine tracery on it, there was severe flickering (with the
sub-carrier in the half line-frequency condition)
which was representative of the monochrome com-
patible equivalent of cross-colour. An intercsting
feature of interference resulting from an unwanted
signal at a precision best offset is the absence of
pattern movement or dot crawl which is so evident
at the half line-frequency offset.

For the dot-pattern interference the ratio of
extinction viewing distances was
ird line 123t.
4 line 141ft.

or 129, improvement.
The improvement in the ird line-frequency con-
dition measured in decibels was between 4 and 5 dB.
For the flickering cross-colour type of interference
the ratio of extinction viewing distances was

$rd line _ 12§t
tline  2lIft.
or 659% improvement.
The improvement in the jrd line-frequency

condition measured in decibels was 9 dB.

The author wishes to thank the Director of
Engineering of the B.B.C. for kind permission to
publish this paper.
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Elements of Electronic Circuits

19.—GATES AND COINCIDENCE CIRCUITS

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

A COINCIDENCE circuit delivers an output
when one or more independent inputs coincide or
occur at the same time. This is a general term
for describing the class of circuit and consequently
covers cases where the output bears little resemb-
lance to any of the inputs. For instance, the ampli-
tude and/or shape of the output waveform may
not necessarily be the same as the input waveforms.

A gate circuit is a particular class of coincidence
circuit where it is essential that the output waveform
should closely resemble the input waveform. When
the gate is “open” it is required to pass the input
with the minimum of distortion; when it is “ shut”
there should be no output.

Gate circuits can be further sub-divided. Two
important classifications are “ and ” gates and “or”
gates, the significance of the terms being appre-
ciated if the symbols in Fig. 1 are examined. Fig 1
(a) illustrates in diagram form a circuit which has,
for example, two inputs and one output. When
signals are present simultaneously at both inputs
then an output signal is delivered.

The numeral 2 is written inside the circle to

® ® .
@
i : }—POUTPUT OQUTPUT
® ®
(a) (b)
® ®
: ’
OQUTPUT QUTPUT
@ ®
(c) (d)
Fig. |
H.T : E
Via T— GATED OUTPUT

Vig, MANTED ECHO
{1 VIDEO SIGNAL
Fig. 2
538

denote the fact: this circuit is called an “and”
gate. A more general symbol sometimes encoun-
tered is that in Fig. 1(b) which represents a circuit
with #n input sources but which only delivers an
output when x (in number) sources are supplying
inputs. It follows therefore if x=n the circuit is
an “and ” gate. Fig. 1(c) represents a circuit again
having two inputs, but in this case it is only neces-
sary for one input signal to be present for an output
signal to be delivered. As with the previous symbol,
the numeral 1 is written inside the circle to denote
the fact. This circuit is called an “or” gate. The
general symbol for an “or” gate is shown in Fig. 1
(d). Here x=1 and the line is carried through the
symbol to denote the preservation of the character-
istics of the input waveform.

Practical Forms

Now let us examine the form and use of some
coincidence and gate circuits. One of the widely
used gate circuits involves a multi-electrode valve,
the control electrodes of which are biased to prevent
anode current flowing. The positive inputs are
applied to the control electrodes, which in a pentode
are control grid and suppressor grid, and when
both signals are present simultaneously anode cur-
rent flows. When used as a true gate circuit as
opposed to a coincidence circuit, a positive gate
or square wave pulse applied to the suppressor grid
“turns the valve on” for the duration of the pulse.
Provided that the valve is biased just below grid
cut off, the gate pulse will introduce very little
distortion. The output therefore closely resembles
the input signal, which is a necessary requirement of
a gate circuit.

Radar receivers often include gate circuits of this
type to select a particular target echo from a number
of target echoes or background clutter. The output
from the timebase generator is fed to a gate pulse
generator which produces a short positive pulse as
the c.r.t. spot passes the range marker. The dura-
tion of the pulse is a litile longer than the received
echo and is applied to the suppressor grid of the
pentode gate valve (see Fig. 2). The video signal
comprising ground return, wanted and unwanted
echoes, is applied to the control grid of the pentode.
Although the control grid is taken above cut-off by
the video signal, no anode current flows until the
positive-going gate pulse arrives at the suppressor
grid and raises it above suppressor cut-off. The
positive pulse coincides with the wanted echo which
therefore causes a negative-going voltage pulse to
be produced at the anode; thus the wanted echo
is allowed through the gate and the other echoes,
etc., are rejected. Fig. 3 shows the gate circuit in
which V1 is the gate valve. The diode clamp V2
is inserted to prevent the gate pulse from driving
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the suppressor grid positive with respect to the
cathode. _

Another example of an “and” gate is shown in
Fig. 4. Crystal diodes may be used here in prefer-
ence to valves. The application of a positive signal,
Input 1, to the cathode of V1 cuts off the current
flowing in V1. Although this causes the current in
the second valve to double, the result is a negligible
increase in output voltage. When Input 2 is in
coincidence, however, the output is greatly increased.
An alternative version of this circuit may be encoun-
tered in which the diodes and the supply voltage
are reversed. The input signals would then be
negative-going.

When describing the action of the long-tailed pair
or cathode inversion circuit (No. 5 of this series,
p. 911, Sept. 1939), it was shown that the common
cathode voltage always tended to follow the more
positive grid. This configuration can also be used
as a coincidence circuit (Fig. 5). Suppose we apply
negative signals to both grids, the voltage at the
common cathode can only swing negative if both
input signals are present simultaneously. Alterna-
tively, a gate pulse can be applied to one of the
grids thus transforming it into a gate circuit,

Current-operated Gates

In all the above examples we have considered the
gate as an acceptor or rejector of voltage signals
or pulses. We must not overlook the fact that
current gates are also widely used. One type of
current gate involves the use of a magnetic core
with a rectangular hysteresis loop. The several
positive inputs are applied to a number of windings
on the core upon which is wound the output coil
Fig. 6(a). The core is “biased” by a reverse-
polarity current flowing through one of the windings.
The bias produces an opposite flux which is only
overcome when the sum of the currents in the
other windings exceed a value shown as I, in Fig. 6
(b) The gate is now open and a current is induced
in the output coil.

RADIO HOBBIES SHOW
List of Exhibitors

THIS year’s International Radio Hobbies Exhibition,
sponsored by the Radio Society of Great Britain, opens
at the Royal Horticultural Society’s Old Hall, West-
minster, London, on November 23rd for four days As
will be seen from the appended list, exhibitors include
manufacturers and suppliers of equipment for the
amateur fraternity, publishers and amateur organizations,
as well as the Armed Forces. A feature of the ex-
hibition, which will be open daily from 11 to 9 (admis-
sion 2s) is the display of typical transmitting rooms,
some with home constructed equipment and others with
commercial gear.

As already announced, Brian Rix, the well-known
actor who is also a radio amateur (GZDQU), will open
the Show.

A.E.l. (Woolwich) Muliard
Avo R.S.G.B.
Bridge Electronics Royal Air Force
British Amateur TV Club Royal Naval Reserve
Data Publications Royal Signals T.A.
Daystrom Scott. James, & Co.
Electronic Technology Short Wave Magazine
Electroniques (Felixstowe) Sound Vision Service
Enthoven Solders Taylor Electrical Instruments
Jason Motor & Electronic Co. Tiger Radio
K.W. Electronics Webbs Radio
London U.H.F. Group Wireless World
Minimitter Withers Electronics
539
~

www._americancadiohistorv. com



www.americanradiohistory.com

WORLD OF WIRELESS

Mobile Radio

THE Fourth Report of the Mobile Radio Com-
mittee set up by the P.M.G. is concerned with
recommendations for reducing to 25kc/s the channel
spacing in the mobile radio “high” band (165 to
173.05Mc/s). The Committee’s Third Report,
issued in March, 1959, proposed a similar reduction
of channel spacing in the “low” band (71.5 to
88Mc/s).

The situation in the high band is, however, rather
complex, for the reduction of channels from 100 to
50kc/s in accordance with the Committee’s Second
Report of July, 1956, has not yet been completed.

The Committee has revised the distribution of
channels amongst the various categories of users,
and a diagram showing the new allocation is in-
cluded in the Report.

The changeover to the narrower channels begins
on January 1Ist. Thereafter, all new land-mobile
systems in the high band will have to use equipment
meeting the 25-kc/s specification. With few excep-
tions, the 25-kc/s standard will also apply to replace-
ments of equipment for existing services.

Pilkington Committee

THE Committee on Broadcasting, set up under the
chairmanship of Sir Harry Pilkington, has invited
any person or organization desirous of submitting
cvidence or making representations to the committee
to communicate with the secretary not later than
November 30th. The committee, which originally
had an office in the G.P.O. Headquarters, is now
at Cornwall House, Waterloo Road, London, S.E.1,
to which address communications should be sent.
The committee’s terms of reference are:—

“To consider the future of the broadcasting services
in the United Kingdom, the dissemination by wire of
broadcasting and other programmes and the possibility
of television for public showing; to advise on the services
which should in future be provided in the United King-
dom by the B.B.C. and the LT.A.; to recommend
whether additional services should be provided by any
other organization; and to proposed what financial and
other conditions should apply to the conduct of all these
services.”

““ Marconi House >’

THESE words have been removed from the well-
known building in the Strand, London, which now
forms part of the new English Electric House built
on the adjacent sitc of the old Gaiety Theatre. For
such an historic building to lose its identity is indeed
regrettable. It is, of course, rcalized that the
Marconi companies are now part of the English
Electric Group and, too, that there is a plaque on
the outside wall of the building recording that the
first station of the British Broadcasting Company
operated within the building, but even so, it has lost
its identity—at least for future generations.

The change of title will not involve the move-
ment of the various departments of the Marconi
companies occupying offices in the building.
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B.B.C. Report

IT is difficult to give extracts from the 175-page
Report of the B.B.C. for 1959/60* without giving
undue prominence to what may be a comparatively
insignificant part of the whole. However, here are
some facts and figures.

V.H.F. Coverage.—About 97% of the population
are within range of the v.h.f. sound broadcasting ser-
vice byt only an estimated 209% of the households
have v.h.f. sets.

A Third TV Service>—Some 750,000 people are
still without a television service. The B.B.C. suggests
that instead of utilizing the “uncommitted channels
in Band III” to provide a third television service for
those already with a choice of two, “a better use
would be to strengthen the coverage of the existing
television services.”” Nevertheless “it remains the
B.B.C.’s objective to provide the public with a
planned choice between two different television pro-
grammes as soon as possible.” The Report reiterates
that “if the Government so decided the B.B.C. would
be ready to start a service of colour television in
Bands I or II1.”

Revenue.—The gross revenue from broadcast
receiving licences for 1959/60, excluding the £1
excise duty, was £36,209,680. The Post Office
deducted £2,394,060, the Treasury retained
£2,529,467, leaving the B.B.C. £31,286,153. 'The
B.B.C. also received a grant-in-aid of £6,679,000 for
its External Services.

Expenditure.—Of the £11.9M revenue expenditure
on the Sound Services, £2.77M was for engineering.
Revenue expenditure for television was £15.8M (en-
gineering £5M) and for External Services £6.4M
(engineering £1.6M).

*Cmnd 1174, HM.5.0., 9s.

Student Apprentices

THE student apprenticeship scheme inaugurated by
the Post Office last January drew over 1,000
enquiries, which resulted in some 600 applications
for consideration for the 20 places. Two hundred
of the applicants—between the ages of 175 and 20—
were eventually interviewed.

The scheme provides for a year’s training in tele-

communications engineering, and three years at a
University, all fees and subsistence being paid under
the award. The successful candidates are:—
M. Elliott (Kings School, Canterbury); T. R. Marsh
(Leeds Grammar S.); A. D, King (George Watson S.,
Edinburgh); A. E. Fantom (Stockport Grammar S.); A.
Wright (Ilkeston Grammar S., Derby); D. G. Leyton
(St. Julians High S., Newport, Mon.); M. ]. Colles
(Canford S., Wimborne, Dorset); A. Thomas (Stretford
Grammar S., Manchester); J. S. H. Ross (Dame Allens
S., Newcastic); B. Ray (Slough Grammar S.); N. A.
Cumpsty (Haberdashers Askes S., London); D. (J C.
de Mesquita (Owens S., London); M. Crabtree (King
Edward VI S., Stourbridge); T. G. Simmonds (Exmouth
Grammar S)); J. C. Berry (Bolton S.); T. F. Smith (St.
Albans S., Herts); J. A. Beattic (Devonport High S,
Plymouth); M. R. Miller (Watford Grammar S.);
N. J. E. Reynolds (Queen Elizabeth S., Barnet); D. W
McLachlan (Wrekin College, Wellington, Salop).
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Ultra Scholarships.—Ultra Electronics, Ltd., have
awarded three two-year research scholarships instead
of the one originally announced last March, because
it was found difficult to select only one from the large
number of applications received from graduates of a
very high calibre. The recipients are: D. E. Hirst, of
Barkingside, Essex, who obtained 1st class houours in
enginecering at Kings College, University of London,
where he will undertake research on microscopic
measurements by electronic/optical means; W. P.
Williams, of Meols, Cheshire, who graduated with 1st
class honours in engineering at Nottingham University
and will carry out research on computer systems using
ternary devices at the University; and D. A. Green,
of Leeds, Yorks., who obtained 2nd class honours at
University College, University of London, will carry
out research on electronic means of producing synthetic
speech in the Department of Anatomy. The company
also awarded a sandwich scholarship to R. A. Green-
baum, of Hendon, London. He has been accepted in
the Electrical Engineering Department of Sheffield Uni-
versity as from Autumn, 1961, and has joined Ulira
Elcctronics for 12 months® practical work.

Institute of Navigation.—This year’s gold medal of
the Institute of Navigation is awarded to Captain F. J.
Wylie, R.N., director of the Radio Advisory Service of
the Chamber of Shipping and Liverpool Steam Ship
Owners’ Association, for “his outstanding contributions,
made over a number of years, to the art of radar-
assisted navigation at sea”. Capt. Wylie was president
of the Institute for 1958/59. The Institute’s bronze
medal is awarded to W. J. Charnley, of the Blind Land-
ing Experimental Unit of R.A.E., for his paper “Blind
landing ”. G. E, Beck, of Marconi’s, who contributed an
article on airborne Doppler navigation in our May, 1957
issue, has been elected a Fellow of the Institute. The
annual report of the Institute records that the member-
ship incrcased during 1959/60 by 129 to 1,883.

R. T.E.B.—Of the 642 candidates who sat for the
television servicing examination held by the Radio
Trades Examination Board earlier this year, 298 qualified
for the certificate, 248 failed and 96 have to re-take the
practical test next year. ‘The total number of candidates
was 179 more than last year. Only the written part of
the sound radio servicing examination was taken in
May. Of the 1,715 entrants, 1,253 were successful.
These, together with 330 candidates who were
“ referred ” in last year’s practical test, sat for the prac-
tical examination in October.

Brockman’s Park’s New Transmitter.—The B.B.C.
has ordered from Marconi’s a new 50-kW medium-wave
transmitter to replace the existing Light Programme
transmitter at Brookman’s Park installed 31 years ago.

“ Modulation and Modulators ” is the latest colour
filmstrip introduced by the Mullard Educational Service.
The first part of the 30-frame strip deals with the vari-
ous types of modulation and the second with practical
methods of achieving them. It is available from the
distributors, Unicorn Head Visual Aids Ltd., 42 West-
minster Palace Gardens, London, S.W.1, price 25s, in-
cluding comprehensive teaching notes.

Careers.—A booklet “ Careers in the Scientific In-
dustry ” has been issued by the Scientific Instrument
Manufacturers’ Association, which gives, in addition to
background information on the industry, a geographical
directory of 170 member firms of the association.

“ Piezoelectric Voltage Transformers ”.—On page 513
of the October issue, the voltmeter input capacitance
(last paragraph of left-hand column) should, of course,
be 10 pF (not #F). Similarly, the transformer output
capacitance is 40 pF (not nF).

WIRELESS WORLD, NOVEMBER 1960

Faraday Lecture.—The subject of the 1960/61 Fara-
day Lecture of the I.LE.E: is “ Transistors and all that”
which will be given by L. ], Davies, director in charge
of research and education of A.E.L. (Rugby). The lec-
ture will be delivered first at Rugby (on November 16th)
and then at a number of provincial centres before being
given at the Central Hall, Westminster, London, on
February 16th. Tickets, obtainable free, are needed
for each meeting. Those for the London meeting can
be obtained from the 1.E.E., Savoy Place, W.C.2.

Weather Ships.—The nine weather ships in the north
Atlantic supplied and maintained by 18 countries whose
airlines fly across the Atlantic, made radio contact with
51,577 aircraft and 14,791 ships during 1959. They also
provided 45,980 radar fixes for transatlantic ajrcraft and
3,396 d.f. bearings. These figures are given in the report
of the International Civil Aviation Organization on the
ocean stations network.

N.E. England is to have its own electronic engineer-
ing exhibition next year. Organized by the North East
Industrial Development Association, it will be held in
Newcastle from February 28th to March’2nd. Over 20
companies and colleges have already taken space.

A.E.R.E. Harwell. —A solid-state physics division has
been formed at the Atomic Energy Research Establish-
ment, Harwell, Its initial term of reference will be:
to carry out basic research leading to greater knowledge
and understanding of the structure and behaviour of
solids. Dr., W. M. Lomer, at present head of the
theoretical physics division, has been appointed head of
the new division.

International Symposium.—* Electromagnetics and
fluid dynamics of gaseous plasma ™ is the subject of the
11th international symposium organized by the Poly-
technic Institute of Brooklyn, which will be held in
New York City from April 4th to 6th next year.

Television licences in the U.K. increased during Sep-
tember by 63,422, bringing the total to 10,880,470.
Sound-only licences totalled 4,296,246, including 456,292
for sets fitted in cars.

School Television.—The number of schools registered
with the UK. School Broadcasting Councils for school
television programmes is now 2,287.

Can You Help?—A reader in Mauritius requires a
circuit diagram of the Hartley-Turner 20-W amplifier.
Information addressed to A. Domaingue, care of the
Editor, will be forwarded.

CLUB NEWS

Cleckheaton.—* Receivers for f.m.” is the title of the talk
to be given by F. L. Allen (G3CJD) to members of the Spen
Valley Amateur Radio Society on November 23rd. Meetings
are held on alternate Wednesdays at 7.30 at the Labour
Rooms.

Halifax.—At the November 1st meeting of the Halifax
and District Amateur Radio Society C. B. C. Hill (G3LGS)
will speak on single sideband operation. The club meets on
alternate Tuesdays at 7.30 at the Sportsman Inn, Ogden.

Mitcham and District Radio Society is to have a lecture-
demonstration by Collins Radio Co. on November 18th.
Meetings are held at 8.0 at “The Cannons,” Madeira
Road.

Reading.—Ampex are providing a lecture-demonstration
of their video tape recording -equipment for the Calcot Radio
Society on November 25th at 7.45 at St. Birinus Church
Hall, Calcot.

South Kensington.—A. F. Wilkins, an early member of
Sir Robert Watson-Watt’s radar team, is to give a talk
entitled “ The beginnings of radar” at the meeting of the
Civil Service Radio Society at 5.30 on November Ist.
Visitors are welcome, but should contact G. C. Voller at ihe
Science Museum (Tel.: Kensington 6371).
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H. Stanesby, C.G.I.A.,, M.LE.E., the new Deputy
Director of Research at the Post Office, has been staff
engineer in the radio planning and provision branch of
the Engineering Department since 1952. He joined the
Radio Laboratories at Dollis Hill as a youth-in-training
in 1924 and in 1951 was made responsible for the direc-
tion of the laboratories. He was intimately concerned

with the development of the first long-wave transatlantic
radio-telephone system. He later played an important
part, especially in the design of quartz crystal filters, in
developing coaxial cable systems for multi-channel tele-
phony. Mr. Stanesby, who is 54, was chairman of the
Radio and Telecommunications Section of the L.E.E.
in 1955/56.

Dr. T. W. Straker.

H. Stanesby.

Dr. T. W. Straker, chief of the projects co-ordination
group of Marconi’s Research Division, has been
appointed manager of the company’s Radar Division. A
New Zealander, he took his B.Sc. (and later, in 1938,
his M.Sc.) at Canterbury University College, where he
was engaged on researches on the absorption of h.f.
radio waves in the ionosphere. After war service he
returned to New Zealand as assistant lecturer in physics
at Canterbury University. A year later, in 1946, he
came to this country to study at the Cavendish Labora-
tory, his particular subject being research in the iono-
spheric propagation of low-frequency radio waves. He
took his Ph.D. in 1950 and that year joined the Defence
Research Board of Canada. In 1954 he was appointed
Defence Research Liaison Officer, Canadian Joint Staff
in London. Dr. Straker joined Marconi’s in 1957,

Among the dozen or so special promotions of “re-
search workers of exceptional merit” in the Scientific
Civil Service are: R. Bemjamin (A.S.E) and Dr. L.
Essen (N.P.L.), who became Deputy Chief Scientific
Officers, and W. R. Piggott (D.S.I.R.) who is appointed
Senior Principal Scientific Officer. Mr. Benjamin, who
is 37, joined the Admuralty Signal Establishment in 1944,
His particular fields of research have been in pulse tech-
niques and more recently in automation and computa-
tion as applied to data processing and weapon control
in naval warfare. He has played a major part in the
latest naval 3-D air defence system. Dr. Essen is well
known for his work on precise frequency standards and
more recently for introducing the caesium atomic beam
resonator as a standard of time. Mr. Piggott, who joined
the D.S.L.R. in 1939, has made an intensive study of the
absorption of radio waves by the ionosphere. His studies
of the upper atmosphere have also influenced the design
of aerials to take the best advantage of the ionosphere
for long-distance communications.
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Air Commodore A. T. Monks, C.B., M.I.LE.E., Con-
troller of Telecommunications at H.Q., Signals Com-
mand, R.A.F., for the past five years, has been appointed
Senior Air Staff Officer, Technical Training Command,
with the acting rank of Air Vice-Marshal. Air Com-
modore Monks, who is 52, joined the R.A.F. as an
aircraft apprentice in 1924 and became a signals
specialist in 1940, Among the appointments he has
held since the war are those of Deputy Director of
Telecommunications, and Deputy Director of Signals
(Ground) at the Air Ministry, C.O. of Nos. 4 and 1
Radio Schools and Chief Signals Officer at H.Q., Allied
Air Forces Northern Europe.

George A. Smith, until recently general manager of
the Telecommunications Division of the Plessey
Company, has been appointed commercial executive
of the company’s Electronic and Equipment Group.
This group includes the telecommunications, electronics
and domestic equipment divisions and Hagan Controls
Ltd., employing in all over 4,000 people. Before joining
Plessey in 1957, Mr. Smith was for ten years with the
telecommunications division of Pye Ltd.

In consequence of the recent acquisition of the Tele-
phone Manufacturing Company by Pye, three directors
of the Pye Group have been appointed to the board of
Temco. They are R. M. A. Jones (vice-chairman), Sir
Ben Baraeti and J. R. Brinkley.

Horace Freeman, who has been associated with radio
publicity since the early 1920’s and was for very many
years advertisement manager of the R.S.G.B. publica-
tions, has resigned from the National Publicity Company,
with which his own agency was merged in 1951, Mr. Free-
man was closely associated with the staging of the first
all-British wireless exhibition in London in 1922 and
was manager of many of the amateur radio shows spon-
sored by the R.S.G.B.

Hedley J. C. Gower,
AMIEE., has been
appointed chief engineer
of Border Television
Ltd,, the IT.A. pro-
gramme contractors for
the Scottish / English
border area. The station
is at Caldbeck, near Car-
lisle. He commenced his
career with E.M.I. and
then joined the B.B.C.
After war service he re-
turned to the B.B.C.
where he stayed until
going to Granada Tele-
vision in 1955 as head of
0.Bs. He is 43.

H. J. C. Gower.

OUR AUTIHORS

David S. Wilde, B.Sc., AM.LE.E., Grad.Inst.P., who
writes in this issue on digital computers, is a senior pro-
ject engineer with E.M.I. Electronics, Wells, Somerset,
where for the past three years he has been working on
digital data processing equipment. After nearly three
years in the Royal Navy as a radar mechanic, he went
to Manchester University where he graduated in
physics in 1951, On leaving the University he joined
the computer group of Ferranti, and three years later
went to the electronics laboratory of A. V. Roe and Co.,
where he stayed until 1957 when he joined E.M.I.

C. Maxwell Cade, who with A. T. Elliott, describes
an automatic microwave aerial plotter in this issue, has
been with Kelvin and Hughes since 1954 and is now
deputy head of the Radar Department. He originally
studied medicine at Guy’s Hospital Medical School.
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taking the Ist M.B. in 1940. He was invalided out of
the R.A.F. in 1942 after two years’ service and joined the
M.O. Valve Company as a technical supervisor. From
1951 to 1954 he served as an experimental officer in
the Royal Naval Scientific Service at the Services Elec-
tronics Research Laboratory, Harlow, Essex. In 1959
Mr. Cade received the Navigation Prize of the Royal
Aeronautical Society for a paper on radio astronomy and
navigation and this year was a recipient of one of the
R.I.C./E.E.A. technical writing premiums. He is 42.

C. M. Cade.

A. T. Elliott.

A. T. Elliott, co-author of the article on p. 530, has
been with Kelvin and Hughes since 1947 except for two
years’ National Service when he was an instructor
in radar techniques at the R.A.F. Radio School,
Yatesbury. He rejoined the company as a radar de-
velopment engineer and since 1956 has been a senior
engineer leading a development group concerned with
microwave and infra-red devices.

F. R. B. Jones, the first part of whose article on nodal
analysis appears on p. 556, is a civilian lecturer at the
R.E.M.E. Training Centre, Arborfield, Berks. During
the war he specialized in radio and radar in the Army
and was at one time Brigade Radio Officer and at the
time of his demobilization was Telecommunications
officer in 7 Base Workshop, Alexandria. From 1945
until 1952, when he went to Arborfield, he was a teacher.

J. P, Hawker, who contributes the article on amateur
radio developments in this issue, obtained his first trans-
mitting licence (2BUH later G3VA) in 1936 when he
was 14. He edited the latest edition of the R.S.G.B.
“Guide to Amateur Radio.”

OBITUARY

Sir George Barnes, M.A., D.C.L., who died at the age
of 56 on September 22nd, was for 21 years with the
B.B.C., which he left in 1956 to become principal of the
University College of North Staffordshire. Sir George
was the first Head of the Third Programme. For the
last six years of his service with the Corporation he was
Director of Television. Since 1958 Sir George had been
president of the Television Society.

Sir Arthur Fleming, C.B.E.. Director of Research and
Education of Metropolitan-Vickers for many years before
assuming a similar position with the parent company,
Associated Electrical Industries, from which he retired
a few years ago, died on September 14th, aged 79. Sir
Arthur joined Metrovick in 1902,

W. J. Chalk, B.A,, who was in charge of the Frequency
Allocations Section of the B.B.C.’s Engineering Informa-
tion Deparument, died suddenly on September 24th,
aged 61. He served throughout the war in Royal
Signals, holding a number of staff appointments as
Radio Planning Officer in Europe and the Middle and
Far East. He was a member of the Allied Control
Commission in Germany. Mr. Chalk joined the B.B.C.
in 1951 and represented the Corporation on a number
of national and international technical committees
concerned with frequency allocation and radio interfer-
ence problems.

George E. Turnbull, a director of W.N.A. (Wireless
Navigational Aids) Ltd., who died on September 17th,
had been associated with the radio industry since 1902
when he joined the Marconi Company. In 1924 he be-
came director of the International Marine Sounding
Device Soc. Ame., of Brussels.

E. T. W. Barnes, manager of manufacturing, A.E.L
Electronic Apparatus Division, New Parks, Leicester,
died on September 19th. He was 54. He joined
Metropolitan-Vickers, now A.E.I. (Manchester), in 1930
as a college apprentice and was at one time superinten-
dent of the company’s Radio Department.

SHORT-WAVE

CONDITIONS

Prediction for November

BUENOS

e
G.M.T.

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

Broken-line curves give the highest frequencies rhat
will sustain a pattial service throughout the same period.
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News from Industry

A.T.V.—The group profit of Associated Television,
Ltd., programme contractors for the I.T.A. London and
Midland stations, for the year ended on April 30th, was
£5,388,330 as compared with £5,316,493 in the previous
year. Taxation took £2,711,820 as against £2,715,076.
Muzak, Ltd., suppliers of recorded background music,
are a subsidiary of the group, which also has a 50%
holding in Pye Records and an interest in British Relay
Wireless and Television, Ltd.

Sobell-McMichael.—A record trading profit of
£1,325,735 is recorded by Michael Sobell, the chair-
man of Radio and Allied (Holdings) Ltd., in his state-
ment for the year ended last April. The profit after
taxation was £655,107. Reference is made in the report
to the company’s acquisition in April of Masteradio
L.

E.M.I’'s group profit for the year ended in June
(before taxation) was £5,348,000 compared with
£4.909,000 the year before. U.K. and overseas taxa-
tion absorbed £2,714,000 (£2,534,000) which after small
adjustments left a group net profit of £2,413,000
(£2,232,000).

Multisignals Ltd., formed jointly by Thorn Electrical
Industries, E. K. Cole, Ultra and Anglia Television to
promote wired television installations, announce that the
Granada group has become a 209% shareholder. Multi-
signals operates in association with the Radio and Tele-
vision Retailers’ Association.

Ampex.—The name of the company marketing Am-
pex magnetic recording equipment in the U.K has been
changed from Redwood City Engineering Ltd. to Ampex
(Great Britain) Ltd. Its offices are in Reading, Berks,
adjacent to those of Ampex Electronics Ltd., the
British manufacturing company. Both companies are
subsidiaries of Ampex International, S.A., of Fribourg,
Switzerland. Excluding the U.S.A. where there are 484
video tape recorders in use, the U.K. has the second
largest total—46. Canada has 49 and Japan 35.

Hughes International (U.K.) Ltd., the recently formed
associates of the Hughes group of America, are now
producing semiconductors at their new factory at Glen-
rothes, Fife. Initially the staft is 80 but it 1s planned
to be increased to 350 by the end of next year. The
general manager is David Simpson, for some time re-
search engineer in Marconi’s radar division and more
recently general manager of Microcell Ltd. George D.
Scott, until recently with Ferranti, is chief engineer, and
William J. Symes, formerly a transistor development
engineer with Associated Transistors Ltd., is assistant
chief engineer.

Emidicta.—A further supply of Emidicta telephone
answering machines, making nearly 100 in all, has been
ordered by the Post Office from E.M.I. Sales and Ser-
vice. They are used for the various telephone informa-
tci;on (s)ervices—TIM, WEA and ASK—provided by the

.P.O.

Pye TVT, Ltd.,, equipped Eastern Nigeria’s first tele-
vision station which was opened on Nigeria’s Indepen-
dence Day, October 1st. The station, situated at Enugu,
also incorporates a commercial sound broadcasting
transmitter.

KABI, the trade name of Precision Components (Bar-
net) Ltd., of Potters Bar, Middx., is incorporated in the
company’s new title which is KABI (Electrical and
Plastics) Ltd.
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Radio and Television Trust, which was until last year
a subsidiary of Crompton Parkinson Ltd., records a
consolidated profit for the nine months ended last
March of £118,060. This figure includes £25,742 in
respect of three months’ profits of British Communica-
tions Corporation, which was taken over by the company
in January. The net profit after taxation for the nine
months is £65,816 compared with £71,533 for the pre-
vious 15 months. Airmec, Ltd., of High Wycombe, is
also a subsidiary of the company.

S.T.C. provided the complete cable system, including
530 nautical miles of submarine cable, 29 submerged
repeaters, submerged equalizers and terminal equipment,
for the first direct U.K.-Sweden telephone cable link
inaugurated on October 11th. It employs a single cable
for both directions of transmission. The repeaters pro-
vide for 60 two-way circuits of 4kc/s spacing.

Decca have announced the receipt of the 10,000th
order for their marine radar—eleven years after they
entered the marine radar market. The installation of
10,000 sets represents sales valued at some £18M, of
which £11M worth has been exported.

Magnavox equipment, including record players, radio
gramophones and later tape recorders and television sets,
is once again being marketed in the U.K. Magnavox
Electronics Ltd., of 129, Mount Street, London, W.1,
has been formed to handle the equipment which initially
is being manufactured by sub-contractors in this country.
The directors are Denis Fitzgerald (marketing and sales)
and Donald Fisher (production).

o

Scanners, d.f. loops and communications aerials surmount
the new Marconi House, Hull. Below is a view of the test
and repair sections of this Marconi Marine service depot.
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Principles of

D°gital Computers

By D. S. WILDE,
B.Sc., AAM.I.E.E., Grad.Inst.P.

| —BASIC REQUIREMENTS OF A COMPUTING MACHINE

THE history of digital computation is very well
covered in many books and it is sufficient to high-
light only a limited number of developments which
have had an appreciable effect on the evolution of
calculating machines.

The first mechanical aid to computation was the
abacus or counting frame. It is believed to have
been in use for centurics in the Far East before its
introduction to Europe about 1,000 yecars ago. Its
origins are obscure but it is in usc at present, parti-
cularly in Japan, wherc skilled operators can beat
equally-skilled operators at desk machines to the
correct answers.

In 1642 Pascal invented the first calculating
machine, which performed simple addition. It was
widely demonstrated but never exploited. In 1673
a sccond machine was designed by Leibnitz with a
mechanism, bascd on the stepped. wheel, which
allowed multiplication to be performed. This
machine was also widely demonstrated and again
was never developed. The technological advances
of the industrial revolution made the production of
small mechanical parts realizable and Pascal’s and
Leibnitz’s machines have “reappeared ” in the mod-
ern desk calculators of to-day.

The desk machine is a mechanical aid to com-
putation and the intervention of a human being is
essential at every step of its operation. It was
Charles Babbage'- * who realized that human inter-
vention could be dispensed with and that a machine
could be constructed which would automatically per-
form an entire computation—even printing out the
answers. Initially, of course, the machine had to
be provided with the input numbers and the
sequence of manipulations that must be performed
on them to yield the final answers.

Babbage’s Fundamental Discoveries

Babbage’s interest in computers was arouscd as
a result of the extensive work going on in the pre-
paration of navigational and mathematical tables.
The work involved in calculating these tables was
prodigious and monotonous, and errors were fre-
quent and occasionally disastrous. Babbage’s first
machine was conceived with this sort of application
in mind but he was very soon intrigued by the pos-
sibilitics of a far more ambitious machine on which
almost any type of problem could be dealt with.
This machine was never built, although some parts
of it cxist. Failure to build the machine does not
detract from the significance of the ideas and prin-
ciples established by Babbage. There are at least
three points of fundamental importance on which
Babbage showed remarkable foresight:—

(1) The human factor is prone to error when do-
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ing repetitive and monotonous work; it must there-
fore be dispensed with as far as possible. Babbage
showed that a machine was realizable which could
automatically complete a full computation, if it was
given a programme of instructions to follow and a
set of numbers with which to deal. Even the final
answers should be printed automatically, thus re-
moving human error in copying.

(2) The numbers and instructions must be pre-
sented to the machine in a physical form which it
can recognize and manipulate. The numbers in
Babbage’s proposed machine were stored on gear
wheels and the instructions were punched on cards
similar to those used on a Jacquard loom card. Bab-
bage decided that if a set of holes punched on a card
could control the machinery which wove extraordi-
narily complex textile patterns, it could equally well
control a calculating machine. He thus arrived at
the Hollerith card which is to-day an extremely im-
portant input-output medium for digital computers,
cven though not used in quite the same way as Bab-
bage used the Jacquard card.

(3) It is obvious that the machine must be able
to perform all the typical arithmetical operations of
addition, subtraction, multiplication and division; it
is nct so obvious, but quite as important, that the
machine must have a “decision” facility to enable
it to take one of (generally) two lines of action. This
point will be taken up later.

More Recent Theory and Practice

No one immediately after Babbage followed up
his pioncering work, though its importance was
realized by some of his contemporaries and the suc-
ceeding years were notable for the development of
desk machines and the invention of the Hollerith
card with its application to accounting machines.
Dr. L. J. Comrie of the Nautical Almanac Office did,
however, exploit punched-card machinery in quite
striking fashion for the production of astronomical
tables, and his work had an appreciable stimulus
on digital computing. Important theoretical work
was done by Dr. A. M. Turing of the N.P.L., but
it was not until the 1939-45 war that practical auto-
matic computers were built.

Babbage’s computer was purely mechanical. Had
it been completed it would have been a prodigious
feat of engineering, extremcly expensive, and slow
in operation. [Llectromechanical techniques were
exploited for a short time in early machines and a
significant and often overlooked example of a very
successful computing system (whatever the punter
may think) is the Racecourse Totalisator. The Har-
vard MKk. I computer was the first full-scale com-
puter to be built using electromechanical devices.
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The first all-electronic machine was the ENIAC
(Electronic Numerical Integrator and Calculator)
which used 18,000 valves. I.B.M. built a second
enormous machine (the Selective Sequence Elec-
tronic Calculator) and both this and the ENIAC
performed a large volume of useful calculation. If
they did nothing else they did show that automatic
machines were extraordinarily useful scientific and
technical tools and that their potentialities were
enormous.

In 1947 and 1949 Prof. J. von Neumann and his
team of co-workers at the Institute of Advanced
Study, Princeton, published reports of theoretical
studies into the logical design of digital computers.
The immediate consequences of this work were
the construction of the EDSAC (Electronic Delayed
Storage Automatic’ Computer) at Cambridge, the
Manchester University machine, the ACE (Auto-
matic Calculating Engine) at the N.P.L. and the
EDVAC (Electronic Discrete Variable Automatic
Computer) in the United States. Since then the
pace of development has been steadily increasing.

Von Neumann’s contributions to digital comput-
ing were extremely far reaching, although they do
not probably appear so in retrospect and when
stated baldly. Essentially they were as follows:—

(1) The recognition that the binary scale of num-
bers is the best to use in a digital computer.

(2) The fact that a nrumber in the machine
may be used in two quite distinct ways. It can be
used purely as a number or as a code representa-
tion of an instruction. The mathematical manipula-
tions of instructions (in number form) can be used
to modify existing instructions and give great
economy and flexibility.

Thus we have from Babbage and von Neumann
the essential principles of all modern automatic
digital computers. The rest of this article will be
devoted to describing a very simple computer
utilizing these principles and indicating how the
component parts are realized in practical terms.

Manual and Machine Computation

Fig. 1 shows a block diagram of how a mathe-
matician obtains solutions to a set of his equations
using a desk machine and an operator to manipulate
it. The equations may be extremely complicated
in form and they will be broken down into a set
of operational instructions (the programme), to-
gether with a list of numbers for substitution. The
programme is obeyed by the operator, step by step,
until the final answers are produced. The prepara-
tion of the programme is generally an extremely in-
volved process for the mathematical equations must
be transformed into operations which the machine
can perform. It seems rather obvious to point out
that one cannot require a differentiation operation
to be performed if there is no such facility on the
machine. This transformation process—numerical
analysis—is an extremely important part of digital
computing and its techniques are very highly de-
veloped’.

But to return to the desk machine and its opera-
tor, it is apparent that the latter need only be an
automaton capable of obeying instructions. The
desk machine operator need not use any original
thoughts at all but is required only to have the
ability to obey a set of simple instructions.

In Fig. 2 the various sections of Fig. 1 are re-
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placed schematically by sections of an elementary
computer. The list of numbers and instructions
are replaced by stores. The operator is replaced
by the control unit and the desk machine is now
the arithmetic unit. The computer will consist of
a collection of electrical devices and there must be
a translation between mathematician’s language
(written symbols on paper) and machine language
(electrical pulses). This is provided by the input
and output equipment and is extra to the original
analogy in Fig. 1. Information is fed into the

MATHEMATICIAN

LIST OF NUMBERS LIST OF INSTRUCTIONS
. [ ADD & TO b
b. 2. MULTIPLY BY ¢
c. 3, SUBTRACT d
4 4. WRITE ANSWER
5.
6.
DESK MACHINE
AND OPERATOR
ANSWERS J
Fig. 1. Block diagram of how a mathematician solves a set of

equations by using a desk machine and an operator to
manipulate it.

machine using punched cards, punched tape or
magnetic tape. At the conclusion of a programme,
answers may be printed out or punched in coded
form on cards or tape, or possibly stored on mag-
netic tape to be used in a later programme. How-
ever, input and output is quite a subject in itself,
so its details will be ignored and its existence will
be assumed to provide information to the computer
in the appropriate form.

We are accustomed to dealing with numbers in
the decimal system (radix 10), but even so the
Anglo-Saxons are taught to deal with the most
frightening variations in radix (five and a half yards
are one rod, pole, or perch; fourteen pounds are
one stone, and so on). This at least should show
that there is nothing sacred about 10 and in fact
the sole convenience of 10 as a radix for arith-
metical purposes lies in it being the number of digits
on a man’s hands. Other radices have been tried
and other number systems. The Roman system is
an example of the most unwieldy. Whatever vir-
tues 10 may have as a base for numbers it is quite
unsuitable for digital computers®. Von Neumann
advocated the scale of two and almost all large
computers are binary machines in some form or
other. There are various reasons for this:—

(1) In an electronic computer many of the ele-
ments arc two-state devices: valves are conducting
or non-conducting, relays are open or closed,
capacitors are charged positively or negatively,
magnetic components can have fields set up in
opposite directions, and so on.

(2) It can be shown quite easily that a com-
puter using the scale of two is almost the most
economical that can be built in practice. (Actually
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on theoretical grounds radix e is the most economical
and radix 3 is slightly better than radix 2.)

(3) Binary arithmetic can be very easily reduced
to logical (or Boolean) operations. The basic logi-
cal operations are easily realized by elementary elec-
tronic circuits—this will be shown later.

Binary arithmetic itself presents no difficulties,
as long as one can count up to two, and the rules
are quite unchanged.

In our use of the decimal notation the symbols
4306 really mean 4X10°4+3X10°4+0X10' +6Xx10°.
Correspondingly in binary notation the symbols
10101 really mean 1X2*4+0X2*4+1Xx2*4+0X2'+1X
2° which, in decimals, is equal to 21.

Addition and subtraction in binary are quite easy;
a carry is developed for each pair of ones added,
thus

101
+ 11

1000
Subtracting the same pair of numbers
101
— 1
010
Binary multiplication has the useful quality that
the multiplicand is merely repeated whenever a 1
occurs in the multiplier. It undergoes no change
save for a shift in position. This has considerable
circuit advantages. The final product is arrived at
by addition of the partial products formed by this
shifting process.
101
101
101
000
101

11001

Negative binary numbers are generally recognized
by a sign digit. This is a 1 in the most significant
position. For example 1111 represents —1 and is
interpreted as —1X2°+1X2°+1X2'+1x2°. This
is analogous to subtracting 1 from 0 in decimal nota-
tion and arriving at 999, etc.

There are four arithmetical operations: addition,
subtraction, multiplication and division. In fact only
subtraction is fundamental. If one can perform sub-
traction then addition follows since (a+b)=(a—
(—b)). Multiplication can be reduced to continual
addition and division is continued subtraction. The
only really essential arithmetic component of a com-
puter is therefore a subtracter. Continued sub-
tractions or additions would consume a heavily dis-
proportionate amount of time and consequently full-
size computers have built-in adders, complementers
(for subtraction) and multipliers; some have dividers,
and the provision of these units is generally based
on some compromise.

The information given to the computer (instruc-
tions and numbers) is passed to it by the input
equipment and it must be stored® until needed for
use. The store must have a binary property, it must
be compact and have the highest possible binary-
digit capacity per unit-volume. Moreover, it should
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have the property of immediate access, i.e. any re-
quired number or instruction must be available at
the instant it is needed by the programme. Other
desirable properties are that the store should be able
to retain information when the power supplies are
switched off, and that the process of reading the
information from the store does not destroy it.

Storage devices have been (and are) the part of
the computer which have received the most attention
and development. Modern developments are ex-
ploring extremes of physical phenomena and the
prospects are quite fascinating. It is beyond the
scope of this article to venture into these realms, but
most computers have had their form dictated to a
very large measure by the nature of their storage,
and it is interesting to recount some of the early
forms of storage.

The first successful store (used in EDSAC and
ACE) was the mercury delay line. This takes the
form of a long tube filled with mercury and fitted
with a quartz crystal at each end. Electrical pulses
are applied to the transmitting crystal and are turned
into longitudinal acoustic pulses which travel with
the speed of sound to the receiving crystal where re-
conversion to electrical pulses takes place. The
emergent electrical pulses are amplified, shaped and
reapplied to the transmitter crystal so that a re-
circulating store is realized.

Other stores using acoustic delays set up torsional
or longitudinal vibrations in a nickel rod or wire
by magnetostrictive means. There are a lot of snags
with such a store. For example, once a particular
group of pulses has left the transmitter it is com-
pletely inaccessible until it has reached the receiver.
Temperature stability must be maintained and tubes

MATHEMATICIAN h

NUMBER AND
INSTRUCTION L1ST
ON INPUT
MEDIUM

CONTROL
UNIT

ARITHMETIC
umT

INPUT
EQUIPMENT

QUTPUT
EQUIPMENT

Fig. 2. In this figure the various sections of Fig. | have been
replaced schematically by sections of an elementary computer.

full of mercury are awkward to handle as well as
being bulky. Moreover, loss of power supply loses
the information stored.

A store developed by Professor F. C. Williams and
Dr. T. Kilburn of Manchester University used a
pattern of charged spots on the screen of a cathode-
ray tube to give an electrostatic store® 7. This store
had the advantage of immediate access since the
timebase of a cathode-ray tube can be moved to
any selected position instantaneously. It was not
a permanent store since, obviously, loss of power
supplies meant loss of stored information, nor did
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it retain the information on read-out, although this
failing was quite ingeniously overcome to all prac-
tical purposes.

A third type of storage which is almost universal
in present computers is the ferrite core store. The
principle is based on the magnetic properties of
small ferrite rings. The flux in the ring can be in-
duced in either one of two directions, storing a
binary 1 or 0. An excellent description of a ferrite
core store has appeared in a past issue of Wireless
World®, so it will suffice to remark that ferrite stores
have properties of immediate access and perman-
ence. They are a compact form of store but essen-
tially have “destructive” read-out. Despite many
ventures into other forms of storage the ferrite core
store still holds the field quite firmly and will prob-
ably continue to do so for several years in improved
forms.

The three types of storage do not possess a very
high storage capacity in terms of digits per cubic
inch, and the cost in pence per digit is high. These
reasons have been responsible for the provision of
“backing-up” stores purely to supply information
to the other stores faster than input machinery could
during the actual operation of a programme. These
stores have nearly always been magnetic drums con-
sisting of a rotating cylinder coated with a magnetic
oxide or nickel plated. The recording and replay
is precisely that employed on digital recording on
magnetic tape (out of contact) and typically over
half a million digits can be stored on such a drum
a3 opposed to only 13,000 in a complete c.r.t. elec-
trostatic store.

Magnetic tape is being used increasingly for back-
ing-up storage (it is the sole medium for this type
of storage on the EMIDEC 2400 machine) whilst
an American computer uses magnetically coated
discs selected on the “jukebox ™ principle.

(To be concluded)
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Computers,

ELECTRONIC CONTROL OF ROAD VEHICLES

IN a lecture given at the U.K. Road Research Labora-
tory, Langley, Bucks., L. E. Flory of the R.C.A.
Laboratories in America described some of the work
done on electronic control of road vehicles on the other
side of the Atlantic. The ultimate aim is the removal
of the human element as a cause of accidents on the
roads,

Electronics can be employed to warn a driver of the
state of traffic ahead, particularly in conditions of poor
visibility and, if necessary, take over complete control
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of a vehicle if the driver fails to take appropriate action
in time.

"I'wo of the basic requirements described were guidance
of vehicles along a “lane ” on the highway and warning
of the presence of a vehicle ahead. The former was
effected on an experimental section of road by burying
a cable along the centre of the traffic lane, feeding into
it a hf. signal and equipping the car with pick-up
“aerials” on near and off sides. When the signals
picked up by the two aerials are equal the vehicle is
centred over the cable, while with unequal signals the
“error” can be made to illuminate an appropriate de-
viation light, or, if servo control of steering were em-
ployed, could automatically bring the vehicle back over
the guide cable. Of course suitable equipment must be
fitted in all vehicles, but by the use of transistors this
need not be bulky. Where two or more traffic lanes
exist each can be fed with an identifying signal.

Telephonic information can be superimposed on the
guidance signal giving drivers warning of approach to
bends, cross-roads or any information contributing to
highway safety.

For the prevention of collision with vehicles ahead
travelling in the same direction loops of wire about
the size of a car and spaced a few feet apart, were
embedded in the roadway. The mass of metal in any
vehicle passing over a loop alters its inductance and
this change can be detected by electronic equipment
located alongside the roadway. Electrical voltages can
be generated whenever a car passes over a buried loop
and these voltages fed back to preceding loops in the
system, thus giving warning to following drivers with
suitably equipped cars of vehicles ahead. The actual
distance of the vehicle ahead can be conveyed by attenu-
ating the signal fed to each preceding loop.

It will not overstress the imagination to visualize com-
plete automatic control of road vehicles by extension of
such systems as those briefly described here.

Industrial Groups

THE second family to be dealt with in our survey of
industrial groups is that of which Jules Thorn is
patriarch. Thorn Electrical Industries, which made a
net group profit in 1959-1960 of £1.5M, recently
acquired the Brimar cathode-ray tube and valve section
of Standard Telephones & Cables and have formed a
new company, Brimar Electronics Ltd., which brings
the group’s total to 35. Trade names of domestic sound
and television equipment produced in the group’s 19
establishments in this country include Ferguson,
Champion, Avantic, Philco, “ His Master’s Voice ” and
“ Marconiphone.” Sets bearing the last two names,
which are respectively the trade marks of the Gramo-
phone Company and the Marconiphone Company, are
manufactured by the Thorn group under an agreement
with E.M.1.

The Thorn group had its foundation in the small
company which Jules Thorn started in 1928 to manu-
facture and market electrical equipment. In the fol-
lowing list of companies within the group, those in
the world of wireless head the list.

Thorn Electrical Industries Ltd.
Beam-Echo Ltd.
British Radio Corporation Ltd.
Champion* Electric Corporation
(C.R.V.T.C. Ltd.).
Ferguson Radio Corporation Ltd.
Nash & Thompson Ltd.
Philco (Great Britain) Ltd.
Philco (Overseas) Ltd.
Sylvania-Thorn  Colour
vision Laboratories Ltd.
African Lamps Pty. Ltd.
Atlas-Licht G.m.b.H. (Germany).
Atlas Lighting Ltd.
Austin Clarke {London) Ltd.
Ekco-Ensign Efectric Ltd.
Elgar Research Laboratories Ltd.
Ensign Lamps (Australia) Pry.
Evansville Cabinet Co. Ltd.
George Forrest & Son Ltd.

Tele-

H. Herrmann Ltd.

Industria Lampade Elettriche S.A.

Lamp Presscaps Ltd.

Manifold Machinery Co. Ltd.

F. H. Marshall & Co. Ltd.

Newhaven Cabinet Works Ltd.

Smart & Brown (Engineers) Ltd.

Talent European Co. Ltd.

Talent Furniture Ltd.

Thorn Etectrical
(Australia) Pty. Ltd.

Thorn Electrical Industries (New
Zealand) Ltd.

Thorn Electrical Industries (South
Africa) Pty. Lud.

Thorn Elektro Industrie A.G

Tricity Cookers Ltd.

Tricity Electric Ltd.

Tricity Finance Corporation Ltd.

Tricity Property Co. Ltd.

Industries
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AMATEUR RADIO

By
J. P. HAWKER*

PROGRESS

A REVIEVW OF MODERN TECHNIQUES

ALMOST ten years ago, in these columns, the
writer described' some of the technical trends in
post-war British amateur transmitting stations. With
the marking off of yet another decade in the long
story of this intercsting hobby (amateur transmitting
licences have been officially issued in the United
Kingdom for more than 50 years) a fresh survey of
some modern amateur practices and trends of de-
velopment may be of interest.

Amateur Activity.—During the early 1950s, ama-
reur radio activities showed some slight tendency to
decline from the high immediate post-war peak.
‘This was partly because of the general detericration
in high-frequency propagation conditions associated
with the sunspot minimum of 1954 but mainly, it
is felt, because of the difficulties experienced in the
prevention of interference to television reception
in the immediate vicinity of the transmitter. By
the mid-fifties, however, a good deal had been learnt
by amateur designers about the practical reduction
of harmonic radiation, while the gradual change to
higher intermcdiate frequencies for television re-
ceivers made it simpler to avoid causing interference
by i.f. break-through of strong signals. With modern
transmitter technique it is usually possible—although
not always easy—to avoid causing any interference,
at least in areas where there is a reasonable television
signal. Modern anti-television interference technique
is less concerned with preventing the harmonics
from being gencrated than with kecping them from
being radiated outside the transmitter: in h.f. prac-
tice this is done primarily by enclosing all r.f. equip-

* Amateur transmitting station G3VA

7T NETWORK

ment in adequate screening cabinets, filtering all
leads emerging from the cabinet by decoupling them
to chassis, and by including a low-pass filter de-
signed to attenuate sharply all signals above 30Mc/s
in the r.f. output line (see Fig. 1).

As sunspot numbers increased from 1955 onwards,
so did amateur activity. There are now in the
United Kingdom some 8,500 amateur “sound”
licences, plus some 850 authorizations for working
“mobile” from cars and over 90 licences for tele-
vision transmission. ‘This compares with some
7,500 licences in force ten years earlier. The in-
crease, though substantial, is less spectacular than
in the United States where there are today over
200,000 radio amateurs, roughly double the figure
ten years 2go and an increase of 2859% during the
post-war period. This difference in growth rates
may be partly due to the introduction in the
“States ” of two new classes of amateur licence:
the “technician ” licence, restricted to v.h.f., and the
“novice” licence which provides restricted operat-
ing privileges for 12 months. Neither of these cate-
gories require the passing of the Morse test which,
in the United States, is at 13 words per minute. In
addition there are now more than 70,000 authoriza-
tions for the U.S. 29-Mc/s “ Citizens’ Band.”

In the United Kingdom more realistic licence
conditions were introduced in 1954 and subse-
quently the probationary year of “telegraphy only ”
with a maximum of 25 watts input (compared with
the normal British limit of 150 watts) was abolished.
No official steps have been taken to encourage new
recruits (apart from the continuous efforts of such
organizations as the Radio Society of Great Britain)
and it is very noticeable how many more teenagers
there are ameng American amateurs. In one respect
there has been a tightening up of British licensing
procedure: no exczptions arc now granted from the
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Fig. I.

LOW-PASS FILTER
Typical anti-TV! (television interference) precautions to prevent the radiation of transmitter harmonics. Harmonic

AERIAL TUNING OR MATCHING UNIT

signals are reduced first by the pi-network output circuit, then by the low-pass filter, and finally by the aerial tuning unit.
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radio amateurs examination or, except for television,
the G.P.O.-conducted Morse test.

“Table-top” Transmitters.—A notable feature
of amateur transmitter construction has been the
general reduction in size: the six-foot G.P.O. racks,
popular at one time, are giving way to compact
band-switched transmitters in which the entire
equipment—including the r.f. oscillator, frequency
multipliers and power amplifier, a.f. amplifier and
modulator; and all power supplies—is often
squeezed into one fairly substantial instrument-type
cabinet. Apart from the saving in space, the main
benefit bestowed by this form of construction is
that the screening needed to prevent harmonic radi-
ation is more easily applied to a single cabinet than
to a number of separate units and their interconnect-
ing cables. This trend has been encouraged by the
appearance on the market of a number of factory-
built transmitters and kits based on this system; it
has been made possible by the availability of minia-
ture valves and components suitable for the early
stages of the transmitter and modulator.

The modern amateur transmitter normally com-

+300V

A.F.
INPUT

P.A.
SCREEN-GRID

-100V

=

Fig. 2. Basic series gate modulator for use with tetrode
power amplifier.

prises a variable-frequency oscillator, designed -

mainly with the requirements of frequency stability
in mind and operating in the lowest frequency band
for which the transmitter is intended (usually 3.5
Mc/s), followed by bandswitched frequency-multi-
plying stages providing outputs on 7, 14, 21 and
28Mc/s to a class-C power amplifier. This final
amplifier often uses an 807 or the newer 6146 (QV06-
20) valve, or two of these in parallel. Alternatively,
a single 813 may be used, although it seems likely
that gradually this type will be largely superseded
by the recent G.E.C. type TT21 or TT22 (rf. ver-
sions of the KT88), as these can be operated at
up to the full 150-watts input with relatively low
h.t. and with a more economical heater supply. The
vast majority of amateur transmitters now use a
pi-network to match the valve output impedance
to a low-impedance coaxial output line; this provides
some 30dB of harmonic suppression provided that
it “sees” a purely resistive low-impedance load.
A 150-watt transmitter requires some 75-watts of
a.f. output for high-level amplitude modulation, and
this is often obtained from a push-pull modulator
using such valves as 807, EL34, KT8 or TT21.
Alternative a.m, systems requiring much less a.f.
power, but of less efficiency, are also fairly popular,
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especially where the transmitter is mainly intended
for telegraphy operation. One new form of screen-
grid modulation which has attracted attention
recently is the “series-gate” system.” The basic
circuit 1s shown in Fig. 2.

Suppressed Carrier Transmission.—A major talk-
ing point among radio amateurs recently has been the
growing interest in suppressed-carrier modes of
telephony transmission. Although under 10% of
active amateurs has so far gone over to single-
sideband (s.s.b., A3a), it is now generally recognized
that, especially for long distance work, or where
only restricted power is available (for example in
mobile work), substantial benefits are bestowed by
its more efficient use of “talk power.” An s.s.b.
“system benefit” of 9dB is sometimes claimed in
comparison with conventional amplitude modula-
tion, though this figure assumes that full advantage
is taken at the receiver of the narrower bandwidth
and does not take into account the slightly lower effi-
ciency of a linear r.f. amplifier. Apart from the power
gain, s.s.b. allows many more stations to operate
without mutual interference in a given band of fre-
quences, minimizes heterodyne interference and
makes it easier to operate with full voice break-in
(VOX) systems. The elimination of the high-power
modulator provides an economic advantage above
a certain power level, though below this conven-
tional a.m. scores financially on the grounds of
simplicity.

Two main methods of s.s.b. generation are used
by amateur transmitters—the filter and the phasing
systems—though there is interest in other arrange-
ments such as “the third method.”®

Amateur Filter Systems—Fig. 3 shows the basic
arrangement of a popular filter system, though there
are many variations in use. A crystal-controlled
oscillator on about 465kc/s is fed, together with a
low-level a.f. signal, to a balanced-modulator stage
using valves or crystal diodes. A typical balanced
modulator comprises a pair of similar valves with
r.f. applied to the signal grids in parallel and a.f.
injected in push-pull to the cathodes or screen-
grids, the anodes being connected in push-pull
(alternatively the modulator may have grids in push-
pull and anodes in parallel). When correctly
balanced, the carrier frequency is suppressed
but both sets of sidebands appear in the output.
The output from the balanced modulator is then
passed through a tuned filter of sufficiently high
selectivity to accept one set of sidebands but reject
the other: such selectivity cannot normally be
attained at frequencies of this order with normal
inductors. In practice either quartz-crystal net-
works or mechanical filters are used: these filters
resemble those described later in connection with
receivers but often using up to six or eight crystals.

In a few factory-built designs crystal networks
have been used at much higher frequencies (up to
about SMc/s) but relatively few amateur construc-
tors have used this technique.

After the signal has passed through the filter it
emerges as s.s.b. but must be converted to the re-
quired amateur band and amplified. Since it is
impossible to pass the s.s.b. signal through a non-
linear amplifier, such as a class-C frequency multi-
plier, without introducing extreme distortion, fre-
quency conversion is carried out in one or more
mixer stages. The use of a mixer stage also makes
it possible to vary the output frequency to facilitate
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classical radio theory, this system
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Fig. 3. Block outline of the ** filter *’ type s.s.b. transmitter.

switching more than one frequency conversion stage may be incorporated.

BALANCED
MODULATOR

exact frequency (as in s.s.b. recep-
tion) but also in the correct phase
—this would present serious diffi-
culties. In practice, however, if
the signals are received on a re-
ceiver having a bandwidth equal to
that of one set of sidebands (about
3kc/s), the second set of sidebands
will be automatically filtered out in
i.f. stages; the signal may then be
dealt with as though it were an

To facilitate band

F.
F. (CANCELS ouT)
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8) s.s.b. transmissions, though it must
HF.~AF. 3 i
HE AT + 180° (canceLs our) be admitted that d.s.b. is not

BALANCED
MODULATOR

AF+90°

Fig. 4. The ** phasing ' method of s.s.b. generation applied
signal.
changing.

changing transmitter frequency, provided that a
high-stability heterodyning variable-frequency oscil-
lator is used. Linear power amplification is usually
by means of a class-B stage or a grounded-grid
amplifier and calls for greater voltage regulation of
the power supplies than for an A3 transmitter.

The Phasing Method.—An advantage of the phas-
ing system of s.s.b. generation for amateur transmit-
ters is that it functions at a much higher frequency,
thus reducing the problems of frequency conver-
sion; on the other hand, the final degree of sideband
suppression is often less than with a well designed
filter. This ingenious system depends upon the use
of 90° phase-shift networks for both r.f. and a.f.
signals: while the production of two r.f. signals 90°
out of phase is not difficult, the design of a simple
resistance-capacitance network which will shift by
90° a wide range of audio frequencies needs close-
tolerance resistors and capacitors of unusual values.
This calls for some careful checking of junk-box
components before it becomes possible to obtain
complete networks. A.F. and r.f. signals at low
level are passed through the phase-shift networks
and the outputs fed to a balanced modulator. A
second balanced modulator is fed with the original
signals. When the outputs from these two balanced
modulators are combined it is found
that both the carrier and the upper
sidebands have been suppressed (see
Fig. 4).

Double-sideband Transmissions.—
Recently an alternative, and usually
much simpler, suppressed-carrier
system has enjoyed some support,
particularly in the United States
where it has been ably promoted by
J. P. Costas (W2CRR). This is
double-sideband (d.s.b.) suppressed
carrier with the carrier suppressed by
means of a balanced modulator
(usually but not always the final
amplifier stage) as shown in Fig. 5,
but with no attempt made to suppress
either set of sidebands. According to

R.F.
DRIVE
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A frequency conversion stage is often incorporated to permit band

always regarded with favour by
s.s.b. adherents. It does not con-
serve frequency space to the same
extent as s.s.b. and the power gain
is not great unless a special de-
tection system is employed; on the
other hand, it offers the advantage
that an existing A3 transmitter can often be adapted
very easily for suppressed-carrier d.s.b.
“Transceivers.”—Since many of the requirements
of a filter-type s.s.b. transmitter coincide with those
of a good communications receiver (a highly selec-
tive filter, very stable variable-frequency oscillator,
etc.) a number of factory-built “ transceivers” have
appeared in which many of the circuits are em-
ployed for both transmission and reception. One
extremely compact equipment of this type (Collins
KWM-2) intended for either fixed or mobile opera-
tion provides two-way operation on all amateur
bands from 3.5 to 28Mc/s with 150 watts peak
envelope power, yet it measures only 73 X 143 X 134in
and weighs about 18 Ib.

Communications Receivers.—The availability from
“surplus ” disposals of such high grade receivers as
the American AR88, HRO, SX28, * Super-pro,”
BC312 and BC348 and the British B28 (Marconi
CR100) tended for some years to inhibit the design
and construction of receivers by amateurs. Recently,
however, the position has begun to change, though
home-built receivers are still very much in the
minority. War-time designs are seldom capable of
giving optimum performance on s.s.b. signals (for
which they were never intended) or of providing

directly to an h.f.

SUPPRESSED-CARRIER

= AF,
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Fig. 5. Screen-grid balanced modulator for d.s.b transmission. In this circuit
the grids are in parallel, while the screen-grids and anodes are in push-pull.
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maximum usable sensitivity on the 21- and 28-Mc/s
bands. Many amateurs have carried out fairly drastic
modifications to these good but out-dated receivers:
for example, rebuilding the front-ends to fit modern
low-noise valves eor fitting a half-lattice crystal filter
to improve selectivity. Others, in steadily increasing
numbers, are starting afresh and tackling the com-
plete construction of receivers capable of providing
the very slow tuning rates, the high stability and
good “skirt” selectivity (response at 60dB down)
needed for good s.s.b. performance. A receiver
which is satisfactory on s.s.b. signals will usually
be equally effective for telegraphy and A3 telephony.
An experienced constructor is at present able to build
a high-performance receiver at appreciably lower
cost than he would have to pay for an equivalent
factory-built set.

Turning and Stability-—Whereas, even on a highly-
selective receiver, an a.m. (A3) signal can usually be
mistuned by several kilocycles per sccond before
distortion becomes scvere and a telegraphy (Al)
signal will remain audible over a minimum of several
hundred cycles per second, the missing carrier of
an s.s.b. or d.s.b. (suppressed-carrier) transmission
must be re-inserted with an accuracy of the order
of about 25¢/s if distortion is to be avoided. Unless
a separate carrier-inscrtion v.f.o. is used, the recei-
ver’s h.f. oscillator, second oscillator (in a double-
conversion superhet) or beat-frequency oscillator
(the last-mentioned being used for carrier re-inser-
tion) must be readily tunable to this degree of
accuracy. Furthermore, should any of these oscil-

Fig. 6. Half-lattice crystal networks for s.s.b. receivers;
indicating the improvement in skirt response when the
crystals are correctly balanced or when extra crystals are
used to reduce ‘‘ humps.”” Typical crystal frequencies
would be: X1 = 464.8kc|s; X2 = 466.7kc[s; X3 = 463
kefs; X4 = 468.5kc/s

2 QUTPUT
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lators drift, the transmission will soon become very
distorted or unintelligible.

Although many older receivers can be used fairly
cffectively for s.s.b. reception by using the b.f.o.
control for fine carrier insertion adjustment, it is
now often considered desirable that an operator
should be able 10 tune in an s.s.b. signal directly
with the normal tuning control. This calls for a
degree of bandspreading found in very few of the
older general-coverage receivers: for example even
the highly-regarded ARS8 receiver has a tuning
rate of some 125kc/s per turn of the tuning knob
at 14Mc/s. The ideal tuning rate for s.s.b. depends
upon such factors as the amount of mechanical back-
lash in the tuning system and the size and style
of the tuning knob, but it would be generally agreed
that a frequency shift of about Skc/s, or even less,
per revolution greatly simplifies the tuning of s.s.b.
(and tclegraphy) signals: the addition of a small
handle to the tuning knob is then often required to
reduce the time taken to tune from one end of an
amateur band to the other!

Crystal-controlled H.F. Oscillator—One result of
the need for a low tuning rate and high stability
has been the growing popularity of a tunable first i.f.
used in conjunction with a crystal-controlled h.f.
oscillator; each band-—or segment of a wide band
such as 28Mc/s—is selected by swiiching in a dif-
ferent crystal. In effect the “front end” for each
band may be regarded as a broad-band, low-noise
fixed tuned converter feeding a single-band (the first
i.f.) tunable receiver: for home construction the re-
ceiver may in fact be built in this form, with each
converter on a detachable sub-assembly. This
arrangement allows, in the complete absence of any
switching at h.f., accurate calibration and a fixed
tuning rate on all bands.

Selectable-sideband Reception—It is advanta-
geous, in order to dodge adjacent-channel interfer-
ence, to be able to select at will, without adjusting
the main tuning control, the set of sidebands to
which a highly-selective receiver is tuned. This
applies equally to the reception of conventional a.m.,
d.s.b. and (with the co-operation of the transmitting
station) s.s.b. emissions. One method of achieving
this, applicable to a conventional type of double-con-
version receiver, is to make it possible to vary the
second oscillator, which would normally be fixed
tuned, over about 3kc/s, allowing the pass band of
the receiver to be readily shifted from one side of an
a.m. signal to the other. Another, and increasingly
popular, method is to provide a choice of two crys-
tals for controlling the second oscillator, spaced twice
the second if. apart. For example, if the first i.f. is
2,000kc/s and the second 470kc/s, then the crystals
would be about 2,470kc /s and 1,530kc/s respectively.
With the oscillator tunzd below the signal at the
mixer grid, the output will be inverted, thus auto-
matically reversing the sideband to which the re-
ceiver is tuned. This system can be applied
alternatively to any other fixed-tuned oscillator, in-
cluding the beat-frequency oscillator although in the
latter case it cannot be used on A3 signals.

I.F. Selectivity.—Most amateurs would consider

that the optimum “nose” (—6dB) bandwidths

would be of the order of 300c/s for telegraphy, 3kc/s

for s.s.b. and d.s.b. and 3-6kc/s for a.m. telephony.

Razor-sharp telegraphy selectivity of the order found
(Conttnued on page 553)
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Fig. 7. The Collins mechanical filter. LF. signals are
converted into mechanical vibrations by a magneto-
strictive transducer and passed along a series of resonant
discs—equivalent to series resonsant electrical circuits
of very high Q (about 5,000), and finally re-converted
to i.f. signals by a second magneto-strictive transducer.
Bandwidth of the filter is governed by the number of
resonant discs and design of the coupling rods.

in some large commercial point-to-point receivers
could lead to difficulty in holding some transmissions
—particularly those from remote areas where poor
voltage regulation tends to produce drifting signals.
The “skirt” (—60dB) bandwidths should ideally
be as close to the —6dB figures as possible, but in
practice will seldom be less than about three times
the bandwidth. As the problems of producing €co-
nomically if. characteristics to these specifications
are overcome, the secondary problem of blocking
and cross-modulation by extremely strong signals
outside the pass band tends to become more
prominent. g

Recent trends in achieving good i.f. selectivity may
be summarized as follows: (1) low second (or third)
if. of the order of 50-100kc/s in double- and triple-
conversion designs; (2) two or more quartz crystals
in half-lattice filter or the equivalent mechanical
filter; (3) ferrite pot-cored inductors to improve
Q; (4) Q-multiplier to sharpen the if. response, or
to provide a tunable rejection notch.

The low second (or third) if. remains generally
popular though it is noticeably absent in some of the
highest-grade, factory-built receivers. One reason
for this is that selectivity attained in a relatively late
stage in a receiver tends to increase susceptibility to
blocking and cross-modulation. One recent design*
for home construction while using a 50-kc/s second
if. to obtain its selectivity, included two cascaded
half-lattice crystal filters at its first iLf. of 4.5Mc/s to
reduce blocking. =

Although the half-lattice, band-pass crystal filter
was developed in the “thirties,” it is only in recent
years that it has really come into favour with home
constructors. One reason may be that experience
gained in the construction of such filters for s.s.b.
transmitters has often been utilized later to improve
the receiver, and the habit has spread along the
amateur grapevine. The other reason (equally im-
portant) is the continued availability at a reasonable
cost of surplus Type FT241 quartz crystals with
suitable channel spacings. Fig. 6 shows some typical
filter networks using up to four crystals.

Mechanical Filters—The development by the
American Collins Radio Company of mechanical
filters (Fig. 7) has given the amateur receiver designer
a new and very convenient way of obtaining a band-
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pass characteristic at frequencies between about
60kc /s and 600kc/s of almost any desired bandwidth
with a response curve having a sensibly flat top and
very steep sides. A mechanical filter can thus pro-
vide in a compact unit smaller than the average i.f.
transformer, a robust filter with the characteristics
of a multiple-crystal network. Such filters, however,
add appreciably to the cost of a receiver and the
amateur can usually construct crystal networks at
lower cost—though he will be fortunate if he can
obtain such carefully controlled characteristics.

Ferrite Pot Cores—I.F. inductors of higher Q
than is possible with conventional if. transformers
can be obtained by the use of ferrite pot cores. The
use of pot cores to provide a highly-selective band-
pass i.f. response is described elsewhere.* A simpler
arrangement which has been used in a number of
recent American receivers and which can readily
be adapted to provide variable-i.f. selectivity is the
bottom-coupled i.f. transformer comprising two pot-
cored inductors in separate screening compartments,
all coupling being provided by the inductor C
(Fig. 8).

O-Multipliers—The apparent Q of a tuned circuit
can be increased by applying positive feedback up to
the point of oscillation: this was a well-known
characteristic of the reaction control on old tr.f.
receivers. Recently, this fact has been made use of in
a number of devices, generally known as Q-multi-
pliers. Usually a valve or transistor circuit at the
if. is advanced near the threshold of oscillation and
coupled to an early i.f. stage of the receiver. It has
the effect of placing a high-Q circuit in parallel with
the if. transformer. By the provision of negative
feedback from a second valve stage, it is possible to

h
Iy 1f

! AMPLIFIER

LF.
AMPLIFIER
Fig. 8. Ferrite pot-cores used in a high-Q bottom-coupled
i.f. transformer. Selectivity is determined by the value

of C which can be altered to provide switched degrees of
selectivity.

convert the sharp “accept” characteristic of a
Q-multiplier to that of a “reject” notch, similar to
that provided by the phasing control of a single-
crystal filter.

While the Q-multiplier is often added to relatively
simple communications receivers to sharpen the
response curve®, the rejection notch is also quite
widely used in high-performance receivers to reduce
heterodyne interference from carriers operating at
frequencies within the pass-band of the receiver. Fig.
9 shows the Q-multiplication effect applied to a
bridged-T filter to provide an extremly sharp and
deep rejection notch, as used in a well-known
American receiver.

Product Detectors.—Although there is still some
difference of opinion’ as to the value, in practice,
of “product detectors,” these are often included in
amateur receivers for use on s.s.b., d.s.b. and tele-

553



www.americanradiohistory.com
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Fig. 9. The rejec-
tion notch of a

bridged-T filter can
be increased by Q-
multiplication. The
filter inductor
should be of high Q
construction.

.||I_.4
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graphy signals, a diode detector being switched into
circuit for A3 telephony signals. In the product
detector two input signals are fed to what is
basically a mixer stage: (1) the incoming signal at
i.f.; and (2) the signal from the carrier-insertion or
beat-frequency oscillator. The difference in fre-
quency, after filtering out the original signals, is fed
directly to the a.f. stages. Fig. 10 shows a typical
circuit, using a double-triode valve, though an alter-
native arrangement using a 6BE6 mixer valve is also
fairly widely used. The product detector reduces
intermodulation distortion at low-signal levels but
the claims that it facilitates s.s.b. tuning and reduces
interference from a.m. stations have been challenged.

Aerials.—Although the traditional dipoles, end-fed
“long-wires” and “ Zepps” remain popular, many
amateurs now use beam aerials either fixed or rotat-
ing for long-distance work on the 14-, 21- and 28-
Mc/s bands, providing power gains of up to 10dB.
The most popular arrays are adaptions from the
well-known Yagi array or its folded form generally
known as the cubical quad. In recent years main
interest has been in the development of arrays
which will function effectively on a number of dif-
ferent bands without the need for separate struc-
tures and transmission lines. This is usually done
by the insertion of tuned traps or stubs in the aerial
elemeunts =0 that they will appear to the feeder as
electrical dipoles on a number of different frequen-
cies. Because a conventional horizontal polarized
Yagi on say 14Mc/s is too large for many amateur
locations, considerable progress has also been made
in the use of loading coils, stubs or helical winding
of elements to reduce their overall size without
affecting too much the efficiency of the array. A
multi-band array used in conjunction with a fully
band-switched transmitter and receiver enables an
amateur cperator to change his frequency band
almost without pause.

Electronic T-R Switches.—For many years it has
been amateur practice to use the same aerial for
transmission and reception, in order to derive maxi-
mum benefit from its directional properties. This
has involved the use of a change-over switch or
relay, making it difficult to operate with “listening
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through ” (break-in) facilities and requiring some
care with high power to avoid the risk of burning
out the aerial input coil in the receiver. A useful
family ol devices, known as electronic T-R switches,
has been developed to allow a single aerial to remain
permanently connected to both transmitter and re-
ceiver. A low-impedance aerial feeder is taken in
the usual way to the transmitter with a parallel con-
nection to the receiver via a protective valve switch
which stops any appreciable r.f. power from reaching
the receiver input circuits. The switch usually
comprises a sharp cut-off valve arranged so that
when any r.f. power from the transmitter is applied
to its untuned input circuit, grid current flows
through a grid-bias resistor, thus applying bias and
reducing the anode current practically to zero (Fig.
11). While the transmitter is off the valve functions
as a low-level amplifier passing incoming signals to
the receiver.

Mobile Operation.—A fast growing branch of
amateur radio is the operation of telephony trans-
mitters installed in cars. Some operate on all ama-
teur bands between 1.8 and 28Mc/s, and there is
also a good deal of 144-Mc/s equipment in use.

Fig. 10. One form of product detector commonly used for
s.s.b. and telegraphy reception.
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It is in this type of equipment that amateurs are
turning gradually to transistors, primarily for a.f.
amplification and modulation, but also for power
conversion. Two af. power transistors in a push-
pull inverter (Fig. 12) can provide h.t. supplies for
say a 25-watt transmitter at very high cfficiency
and with no battery drain except when the transmit-
ter is actually working.

Popular aerials for mobile work include induc-
tively-loaded whip aerials on the h.f. bands and the
omni-directional “halo™ on 144Mc/s. The halo is
a simple half-wave dipole bent round to form a circle
with the ends of the element joined by insulating
material: on 144Mc/s this results in a circle of
about 12in diameter and enables a mechanically rigid
aerial to be mounted on the rool of a car.

V.H.F. Activities.—A substantial minority of radio
amateurs has always concerned itself with the inves-
tigation of v.h.f. and u.hf. propagation and equip-
ment. The results have not been without interest.
In recent vears two-way amateur contacts have been
made on 144Mc/s and 220Mc/s (and one-way trans-
mission on 420Mc/s) over the 2,540-mile path be-
tween California and Hawaii. The European
144Mc/s record is held by G5NF and I1KDB for a
contact between Farnham, Surrey, and Naples, Italy;
a distance of 1,084 miles. On 420Mc/s a world
record was gained in 1959 by a two-way contact
between G3KEQ (Sanderstcad) and SM6ANR
(Gothenburg, Sweden). As a special concession, cer-
tain British amateurs have been permitted to use
powers up to 1kW on 144Mc/s and this has resulted
in a fairly regular schedule being maintained be-
tween G2ZNY (near Preston, Lancs) and the Dutch
Government experimental station PEIPL, a distance
of 300 miles. In the microwave region, two Swiss
amateurs have worked ncarly 140 miles on 10,000
Mc/s, although Americans hold the record on this
band with a contact over more than 185 miles.

In November, 1956, as a result of talks between
the Radio Society of Great Britain and the Post
Office, permission was granted—at first on a restric-
ted basis—for the use by amateurs of the band 70.2-
70.4Mc/s. This provides for the first time since
the loss of the old five-metre band in 1949 a v.h.f.
band on which sporadic E propagation can be ex-
pected occasionally. Although not an international
allocation, the band is now available to amatcurs
in several countries and contacts exceeding 1,000
miles have been made.

The wusual receiving set-up for long-distance
v.h.f. work is to use a broad-band converter, with
low-noise r.f. stage (cascode, balanced neutralized
twin-triode, grounded-grid or disc-seal) and crystal-
controlled oscillator/multiplier in conjunction with
an h.f. communications receiver.® Multi-element
stacked arrays, with up to about 48 elements, are
used at the more elaborate staiions.

V.H.F. enthusiasts took part in organized obser-
vations throughout the I.G.Y., carrying out a pro-
gramme of auroral and tropospheric studies and the
tracking of earth satellites. Meteor scatter com-
munication has attracted amateur interest in the
United States and Europe. On 1296Mc/s, two-way
working over 2,700 miles has been achieved in the
U.S. by means of “ moon bounce ” using 18ft and 8ft
parabolic reflectors, parametric amplifiers and 1 kW
klystron transmitters.

In a letter to Wireless World published in 1919,
Marconi—in pleading for a removal of war-time
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Fig. I1. An electronic T-R switch obviates the need for a
transmitter/receiver aerial change-over relay, thus
facilitating ** break-in ** operation. Values for R and C
determine the recovery time of the switch and typical
values are C= 0.0/uF and R about ZMQ.
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Fig. 12. Transistor d.c. converters can provide h.t. for
mobile equipment at very high efficiency and with no
battery drain during ‘‘ stand-by *’ periods. Working at
[-2kc/s two junction-power transistors can readily supply
some 30W or more in a push-pull circuit.

restrictions—wrote that “a body of independent and
often enthusiastic amateurs constitutes a valuable
asset towards the further development of wireless
telegraphy.” More than 40 ycars later, who would
question the continued relevance of this accurate
forecast?
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NODAL ANALYSIS

By F. R. B. JONES*, A.M.Brlt. L.R.E.

I.—COMPARISON WITH MESH ANALYSIS

NODAL analysis is a straightforward method
of solving network problems which does not
require a high standard of mathematics or electrical
theory. Itis complementary to mesh analysis, which
we all learn as a matter of course, and its great beauty
is that it is particularly suited to solving networks
which contain valves and transistors. Very often, in
such a case, it will yield a solution with fewer un-
knowns and equations, which means less work and
hence less chance of error.

Scope of Network Analysis.—Before explaining
nodal analysis it may be useful to the new student
if some indication is given of the scope of network
analysis. It is a vast and complicated subject where
many of the branches call for quite a high degree of
mathematical ability. This is because there are quite
a number of different types of network, each of which
may be excited in several different ways. (By
excitation we mean the force which energises the
network; it could be a steady value, supplied by a
battery, a sinusoidal waveform from, say, the mains,
a continuous sawtooth waveform, or even an
impulse.)

With regard to networks, they may be linear or
non-linear. If the former, they obey Ohm’s Law
within their working limits; if the latter, they don’t—
there may be a metal rectifier present which, when
you double the voltage, does not double the current.
This latter type is difficult to solve mathematically
and often an approximation is made, using a series.

Again, networks may be bilateral or unilateral. A
bilateral network will pass energy equally well in

R
AAAAY:

Eg«) 1

Fig. 1. Simple single-mesh
R, network.

Rs

both directions. A unilateral network, however, will
pass energy in one direction only (there may be a
valve in it).

Whatever the type of network, it will have two
modes of behaviour: the first known as the steady
state, the second as the transient or force-free con-
dition. The steady state is the behaviour (i.e.
current flow) in the network with the driving voltage
applied, after allowing the necessary time for the
current to settle down to its “ steady state’”. This is
the normal working condition and the one we are
generally more interested in.

The transient state exists immediately after
switching on or off, it commonly lasts for only a
fraction of a second, so that in most cases it may be
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neglected; there are times, however, when it assumes
great importance.

Now we are going to confine ourselves to the study
of linear networks working in the steady state: this
ensures that we will not meet a current squared or
cubed in our equations, which would entail the
solution of a set of simultaneous quadratic or cubic
equations,

In the same cunning manner we will restrict our
studies to sinusoidal generators, the reason being that
when a sinusoidal voltage is applied to an inductor

Ry Ry
AAA 4
Egé I R I Rs
Rs ' Re
Fig. 2. Two-mesh network.

or capacitor the current is also sinusoidal, and vice
versa. This is not the case with any other periodic
waveform, which complicates matters when we have
to use them.

Common Methods of Effecting Solutions.—The
simplest circuits can easily be solved by means of
Ohm’s Law, which states that the current which
flows in a wire is directly proportional to the voltage,

.provided that the temperature of the wire is main-

tained constant.

In a multi-mesh network (one in which there are
alternative circuits for the current) it is usually best
to apply Kirchhoff.

Now Kirch off propounded two laws, but as far as
most people are concerned he might just as well have
saved himself the effort and stuck on one, like Ohm.

His first, and universally used law is:— The sum
of the voltages around any mesh of a network is
zero.” This merely means that the sum of the back
e.m.fs must equal the applied e.m.f., and this law is
the justification for mesh analysis.

Mesh Analysis.—It may be well to revise the
principles of mesh analysis so that, with memories
refreshed, we can better compare it with nodal
analysis, which follows. A mesh, by the way, is
defined as a set of branches forming a closed path in
a network, provided that if any branch is omitted
from the set, the remaining branches of the set do
not form a closed path.

The simplest circuit is shown in Fig. 1. Kirchhoff

*R.E.M_E. Electronic Engineering School. Arborfield.
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states that the sum of the voltages across the resistors
equals the applied (generator) e.m.f,, i.e.
E,=1IR, + IR, + IR, = I(R, + R, + Ry)

It is common to assume clockwise currents as
positive and anti-clockwise currents as negative and
we will-follow this convention.

Now consider the two-mesh network shown in
Fig. 2. Kirchhoff’s equation for mesh (1) will now
be:—

E, =R/, + R2(Il — 1) + Ryl
=R, + R, + R3)11 —R,l,
I, is subtracted from I, because these two currents
pass through R, in opposite directions. Similarly
for the second mesh, where there is no source of
voltage, the equation becomes:—
R; + Ry + R; + Rl — R,I, =0
We could write down a standard set of equations
for any two-mesh network in the form:—
Z,1, +Z,;1, =E, (mesh 1)
Zy 1, + Zy 1, = E, (mesh 2)
And, for the case we have just considered,
Z; =R +Ry+ Ry, Zpy =R, + Ry + Ry + Ry
12 — 21 — T 2

We see that Z,, is the impedance going round
mesh (1) with mesh (2) open circuit, while Z,, is the
impedance of mesh (2) with mesh (1) open circuit.
In a bilateral network (one which does not contain a
valve or similar device) Z,, = Z,, and in this case
both equal — R,. The negative sign is due to the
fact that I, and I, pass through the common coupling
resistor in opposite directions.

Again, if we had a network composed of n meshes
we could still write down immediately a standard set
of n equations, without seeing the network. They
would have the form:—

ZW1,+Z,Y,...2Z,,1,=E; (mesh 1)
Zoyli+ 21, ..

. 2., 1, =E, (mesh n)
where Z,1, Zgy Zjz; . . . Za, are the impedances
around meshes (1), (), (3) ... (n), each one
measured when all the other meshes are open
circuited. Again Z,, would be the impedance
common to meshes (1) & (2), Z,; the impedance
common to meshes (1) & (3) and so on, positive when
the currents through are additive, and negative where
the two currents are subtractive.

If you are nmew to network theory, check the
equations for the Wheatstone bridge network shown
in Fig. 3. As a matter of interest the current in the
bridge resistor is 2.46 mA.

Elements of Nodal Analysis.—So far we have

examined mesh analysis, which is based on Kirchhoff’s
First Law. We have not yet mentioned Kirchhoff’s

\/\/I\/\/
30 10
2v f\)/I_D
40 20

Fig. 3. Wheatstone bridge circuit and its associated net-
work equations.

71 —70l,-30]5 =
—~701 41001, +40l3
-30l+ 40l 49005 = 0

I
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Second Law, which is very much the Cinderella
of network analysis.

The second law states simply that:—‘‘ The alge-
braic sum of the currents at any point in a network
is zero.” (The current leaving a point must equal
the current reaching the point.)

We notice two things about this law. One, it
resembles the first law, but refers to current instead
of voltage; two, it seems rather self evident since
all it says is that electrons can’t just disappcar.
Shown diagramatically in Fig. 4 we have:—

13+15—(11+12+I4)=0

Just as in mesh analysis we arbitrarily decided
that clockwise currents were positive, so here we
can decide that currents leaving the nodes (a node
is a junction point) are positive and that currents
entering a node are negative.

Now in mesh analysis we apply known voltages
to a network and equate them against the back
e.m.fs, which are all expressed as currents multi-
plied by impedance. Our job is to find the values
of the unknown currents.

Fig. 4. (Left) illustration
of Kirchhoff's second law.
Ii+I;— (I, +1+1) =0

N
—_—
; }
Il YoV
Fig. 5. (Right) simplest
single-node network. N
- *Bp

In nodal analysis the reverse is the case. We are
given known currents which are applied to the net-
work, and we equate against these generator currents
the other currents which flow away from the various
nodes. Instead of showing these resultant currents
as voltages divided by impedances, it is easier to
use voltages multiplied by admittances, which is
basically the same thing, since Y = 1/Z. Given
these equations our job is now to find the unknown
nodal voltages. Since voltages are measured across
two points (or nodes), one node, usually earth, is
selected as a reference point, and all the nodal
voltages are measured with reference to this common
point.

Now many students do not like admittances and
shy away from using them. It is important to
realize that when this is so it is only because admit-
tances are relatively unfamiliar: they are funda-
mentally no harder to use than impedances, so that
there is not the slightest reason to have qualms
regarding them. It is only necessary to remember
that whereas we add impedances in series, admit-
tances can only be added when they are in parallel.
Actually this makes nodal analysis easier to carry
out, not harder.

Formation of Nodal Equations.—As with mesh
analysis we will first examine the simplest cases.
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Take Fig. 5, where a known current from an
unspecified source (as yet) is fed into a single admit-
tance Y. There will only be onc voltage V, which
is developed across Y, so there will be two nodes,
one of which will be the reference point.

Now I, must equal I. But I, by Ohm, must
equal YV. Hence I, = YV, and this is the nodal
equation. If I, = 10 amperes and Y = 2 mhos
(equivalent to { an ohm) then V would be 5 volts.

Consider next a “ pi” network, where there will
be two significant nodes and one reference node,
as in Fig. 6.

At node (1) I, =1, +I,, and I, = Y,V,, as in
the last example. I, by Ohm, will equal ths voltage
across Y, multiplied by its admittance, i.e.

L=V, = V)Y,
So the complete cquation for node (1) is:—

=Y ,\Vi+Y,(V,—V,) =¥, +YpV,-Y,V, .. (a)
For node (2), I,— 0

or Y;V,—(V,—V,)Y, =0

giving (Y, +Y )V, — zv =0 (b)

Collecting (a) and (b) we obtain the necessary set
of two nodal equations:—
Y, Y,)V, — Y.V, =1,
— Y, Vi + (XY, + YV, =0

Suppose we write down a set of standard equations
for a two (significant) node network, as we did for
mesh analysis. They would have the form:—

YV, + YV, =1, (node 1)
Y.V, + Y.V, =1, (node 2)

To find what Y,, signifies we short node (2) to
the reference point, or node. V, must then equal
zero, so Y;, = I,/V,, i.e. the admittance between
node (1) and. the reference point, with node (2)
short circuited. Referring to the “ pi” network

I, N[ L, N

I Fig. 6. Two-node *‘pi "’
v, Ys$ v, network.

J |

we see that the coefficient for V, in the first equation
is Y, + ¥Y,, which is the admittance between N, & N,
when N, is shorted out. Similarly Y,, equals Y2 + Y‘,,
which appear in parallel when N, is short circuited.

Y,,, by the same reasoning, will be the ratio of
current flowing into node (1) to the voltage at node
(2), when node (1) is short circuited, i.e. it is the
common admittance between nodes (1) & (2), with
a negative sign, because the current is flowing into
the node, not out. All this fits in with the equations
for the “ pi” network, already found.

We can summarise in this fashion. Suppose we
have an n-node network (neglecting the reference
node) then—without secing the network—we can
write down a sct of # nodal equations.

YV, + YLV, ...+ Y.V, = I (node 1)
YoV, + Y, Ve .. 4+ YV, =1, (node 2)

YuVi+Y,,V,....+ Y, V, =1, (node n)
where Y, Y,, ..Y,, are the individual admittances
between node (1) and reference, node (2) and ref-
erence .... node (#) and reference, each one taken
when all the other nodes are short circuited to the
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Figs. 7(a) and (b). Two examples of the transformation of
a voltage generator into its equivalent current generator.

reference node. Y,, is the common admittance
between nodes (1) and (2) with all nodes except
node (2) short circuited, having a negative sign
because the current is assumed to tlow into node (1).
The same applies to all the other common admit-
tances betwcen the different nodes.

Generators in Nodal Analysis.—The student will
have noticed that in nodal analysis the generators
supply known currents, whereas he is probably used
to thinking of generators which supply a known
voltage, like the mains. However, it is very easy,
mathematically, to transform a voltage generator into
a current generator by the use of Norton’s Theorem.
This tells us that if we short circuit the output
terminals of a voltage generator, the current which
flows will be the output current of the equivalent
current generator. The generator impedance will
have the same value after the transformation, but
will appear in parallel with the supply current,
instead of in series with the e.m.f. as it does in a
voltage generator. In nodal analysis we show it as
an admittance. The examples in Figs. 7(a) & 7(b)
may help.

Summary.—Now what does all of the foregoing
explanation resolve into? We can briefly list it
as follows:—

1. We select the nodal points in the network and
write down a set of # simultaneous equations, where
n is the number of significant nodes (i.e., we exclude
the reference or earth node).

2. Y, is the admittance between node (2) and
carth (or reference) with all other nodes short
circuited; in the general case Y,, is the admittance
between node (b) and reference, with all nodes,
other than node (b), short circuited.

3. Y,; is the common admittance joining nodes (1)
& (3), with a negative sign, with all nodes except
node (3) short circuited. Similarly Y,. is the
common admittance between nodes (b) & (¢), with a
negative sign, with all nodes except node (¢) earthed
to the reference.

4. The generators supply a set current, not
voltage: the current being equal to that of the short
circuited voltage gencrator being replaced. The
current generator will have its internal impedance in
parallel with its output terminals, not in series.
It will be expressed as an admittance Y,=1/R,
where R, is the impedance of the voltage generator.
On no load all the current flows through Y ,, on short
circuit all flows through the short, but the magnitude
of the current is always constant, irrespective of
load.

That is all there is to it. You may protest that
after getting used to dealing with open-circuited

(Continued on page 559)
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3L 71
N
(a) v 2, I, 7
NI NZ;
N
I T Y T
(b) Vi 3EY, V2 SV, Y,
N.

Figs. 8(a) and (b). Symmetrical ** T"* (a) and ** pi " (b)
networks terminated in their characteristic impedances.

impedances the changeover to short-circuited admit-
tances is too much for you—a sort of “ Alice
through the looking glass > adventure, with a strange
kind of upside down logic. For myseif, I still like
wandering with Alice through looking-glass land
and it is surprising how many quotations from Alice
grace profound mathematical tomes. It’s only
mental inertia which may hold you back, not the
difficulty of the subject. If you wish to acquire
dexterity in the mathematical solution of networks,
especially those containing valves and transistors, the
effort is well worth making.

So let’s try some examples.

Examples.—1. Find the characteristic impedance
of a symmetrical “T” and a symmetrical “pi”
section.

The characteristic impedance of a network is that
impedance, placed across the output terminals of the
network, which gives the input impedance the same
value as itself.

The “ T ” network (shown in Fig. 8a) has two
meshes and three significant nodes. Mesh analysis
is obviously better.

We write down the mesh equations:—

ZoL +Z,1, =V (a)
Zy 1, + Zp 1= 0 (b)

The input impedance will equal V/1, and this is to

equal Z,, the load.

From (b) I,=— —Zil 1,

. - . - 222
Substituting this in (a) we get
Z 2
Z, 1, - 7‘:;11= \Y

Z,2 V
Zy— o =-=2
11 222 Il 0
And Zyy Zyy — Z)) = Z Zyy

From an inspection of the network we see that
Zy = Z, + Z,
S Zn P+ 202y — 2yt =22y + Zy
L Lt =2yt — 2y

Suppose 3Z, = 168 ohms & Z, = 987 ohms.
Then Z,? = 1,155% — 9872 = 360,000

.. Z, = 600 ohms
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In the “pi” network (shown in Fig. 8b), we
have two nodes and three meshes, so we use nodal
analysis. You will see how the equations and
result seem almost a mirror image (or Alice’s looking-
glass reflection) of the “ T ” network.

Qur standard equations are

Y,V + Y. V,=1, (a)
Yy Vi + Ygu V, =0 (b)

Y
From (b) V, = — 2V,
Y22
Substituting this in (a) we get
v, — Y,,* _ 1, - Y
LY SV,

And Y, Y, — Y. = Y,Y,

ButY,, =Y, + Y,
SYE Y Y — YRl =Y, Y+ Y,*
N % =Y,,2—Y;;?

Suppose Z;, = 365 ohms & 2Z, = 2,142 ohms.
Then Y, = 2.74 millimhos, Y, = 0.468 millimhos,
Y,, = 3.21 millimhos and Y;, = — 2.74 millimhos.
Then Yo2 = Y12 — Yy,?

= (10.30 — 7.51) 10-¢ = 2.79 x 10-°
- Y, = 1.67 millimhos and Z, = 600 ohms

2. Two identical tuned circuits are coupled, first
mutually and then with top capacitance. Compare
the effects of varying the coupling on the bandwidth
of the circuits.

The mutually-coupled circuits are shown in
Fig. 9(a). Where mutual couplings occur it is
usually better to use mesh analysis. Starting with
the same basic equations and proceeding in the same
manner as before we reach the equation

I - Z, E, - Z,E,
: Zyy Zyy — Z,* Zy 2 — Zy,?
Now Z;;=Z = R+joL+1/joC and Z;; = joM.

Remembering that A?—B? = (A+B) (A—B),
we obtain

I, =
—j“’MEa

[(R+joL+1/jeC)+ in]}\[éR+ij+ 1/jwC)—joM]
—)w g

“R+jo C+M)+1jjoC] [R+jo (L—M)+1/jC]

—0

(a)
R
NI C.c NZ
i @ ———— o—o
_—
" [l 3]
L L
Yo o C v,
; T T .
¢ < _ —0
Nn
(b)

Figs. 9(a) and (b). Mutually- (a) and top-capacitively- (b)
coupled tuned circuits.
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We see that the denominator will have one mini-
mum when o; (L+M) = 1/w,C and another when
w, (L—M) = 1/w,C, which give us the two current
peaks we associate with tuned-coupled circuits (Fig.
10a). The peaks will be more or less symmetrical
about the resonant frequency of one circuit when
isolated from the other. Increasing the coupling M
increases the bandwidth more or less symmetrically
about the centre point if M/L is < 0-1.

For the top-capacity coupling (Fig. 9b), we start
to count the meshes but quickly decide to employ
nodal analysis. In any case the gencrator is usually
a pentode valve, which is commonly called a con-
stant-current valve whilst we are really interested
in the output voltage not current.

The standard set of nodal equations will lead us to

=Y. 1
Vv, -
Y]l2 _ Y122
Where, if we neglect resistance,
Yiu = Y = 1fjol + joC + juC, & Y= —jwC,
Using the A2— B2 formula again we obtain
M =
jwC I,
[l/jowL+jwC+jwC.+jwC[1/jwL+jwC+jwC.—jwC.]
) joC I,
[1/jwL+jw (C+2CY) [1/jwL+jwC]

|
L o ]
|

B N

W w; w, ) w) wg w

(a) (b)

Figs. 10(a) and (b). Frequency response curves of mutually-
(a) and top-capacitively -(b) coupled tuned circuits of
Figs. 9(a) and (b).

Csiiz

(a)
f"x Cc NZ
JL
T L .
I' 1 1 T
a 1 I
1 I
9a§ 9% e Cad 39, Ve
! 1
LN l
(b)

Figs. 1i(a) and (b). Audio-frequency voitage amplifier
circuit (a) and its nodal equivalent circuit (b).
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The response curve is shown in Fig. 10(b). We
see again that there will be two peaks, but now one
of them is independent of the coupling element.
Hence increasing the coupling causes the lower peak
to move to a lower frequency, but the upper pecak
remains stationary. This type of coupling is there-
fore unsuitable for a variable-bandpass circuit, since
increasing the coupling makes the passband
asymmetrical. This asymmetry applies to all forms
of coupling except the mutually inductive, and
accounts for the popularity of the latter.

3. Obtain cxpressions for the gain of an audio-
frequency voltage amplifier at low, medium and
high audio frequencics.

The circuit, and its nodal equivalent, are shown
in Figs. 11 (a) and (b).

At medium frequencies it is usually easy to make
the effects of all the capacitances negligible. This
reduces the equivalent circuit to having only one
significant node, and

Id
g.t+ &+ &

At high frequencies the effect of the coupling
condenser can again be neglected, but the stray
capacitances must be considered. The equivalent
circuit will only have one node as long as C, may be
neglected, so we get

Vi /= IJ'._ e

(g. g+ &) +ju(C,y + C,y)

At low frequencies the stray capacitances can
usually be neglected, but the effect of the coupling
capacitor cannot: hence we must employ the two
nodes, as shown. Letg, & g, = g,.

T}gn Yu=g+ioC, Y=g, +joC, & Y,=

jol,

Employing our basic two-node ecquation and
substituting we get

va I1
Vit Y. - v
joC. 1,
(& + joCy) (g + joCo) + w? C,?
jwC. I,
g1 & + juC. (gl‘-}‘gzj

1 hope you can see how easily the three equations
can be obtained from the one equivalent circuit and
set of equations. In the three equations I, may be
replaced by — g . e,.

2

Conclusion.—Most valve equations and formulae
are formed on the implicit assumption that the
valve is truly unilateral, i.e. that voltages and currents
in the output circuit of the valve have no effect upon
the input; but sometimes this assumption is not
valid, as for example, where Miller Effect is present,
or when feedback is employed.

Transistors are much worse than valves in this
respect, they are seldom if ever truly unilateral.
This tends to make the mathematical calculations
complicated and tedious. We will endeavour to
show, in the second half of this article, that in this
connection nodal analysis can effect considerable
simplification and is much easier to use.

(To be concluded.)
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The Editor does not necessarily endorse the opinions expressed by his correspondents

Local Sound Broadcasting

YOU say in your Editorial on Local Sound Broadcasting
in the October issue that regional broadcasting as the
BBC has organized it is *‘ administratively convenient.”
I am not sure whether this is meant to be a compliment
or a criticism, but the purpose behind the establishment
of the regions is the contribution of programmes, both
sound and television, to the national networks, and for
each region to serve its own audience with programmes
which reflect the special interests of the particuiar area.
Certainly BBC regions are large but not too large for
regional news bulletins. In mosi regions VHF trans-
mitters on the Home Service wavelengths are also being
used to give programmes of news and gencral local
interest covering a smaller area than the regional news
bulletins on medium waves. The BBC policy of having
studios in several important centres of population in
cach region makes this possible,

The BBC has prepared plans for the introduction of
a system of local broadcasting on VHF, taking into
account the experience gained from the localized area
services on VHF which have been developed within the
existing BBC regions in recent vears. Local broadcast-
ing will need low-power VHEF stations witli single
transmitters to provide local programme services,
although there may be a need for supporting medium-
wave transmitters in the early years. We believe that a
service of local news and other programmes reflecting
the interests of smaller sclf-contained communities will
be of real value. Each l'ocal station will be free to
develop its own characteristic programme in accordance
with the wishes of the community it serves, and when
not originating local material, the local stations will take
their programmes from the main BBC networks.

The BBC has asked for the additional frequencies for
this purpose. As you say, this problem is not an easy
one, and morceover the success of the scheme will depend
on the production of high-quality VHF receivers of all
types at the right prices. Three-and-a-half million
VHF receivers are already in use and our assessment
is that the listening public is verv satisfied with the
service because of the excellent quality and the reduction

in interference.
HAROLD BISHOP
Director of Engineering

London, W.! British Broadcasting Corporation

Line Standards

I DO not know why Mr. Smye-Rumsby should, in the
last paragraph of his letter published in your September
issue, make the inaccurate statement that the low-
frequency wired television systems do not provide a
bandwidth of more than 2Mc/s. The bandwidth of
these systems is well over that required for 405-line
standards and can readily be extended to cater for 625
or even 819 lines if necessary. In general, the performy
ance of these wired networks is maintained to standards
which impose no limitation on the performance of the
best television receivers, whether they be designed for
operating from an aerial or from the wire.
R. P. GABRIEL,
London, S W.1.  Chief Engineer, Rediffusion Ltd.

IT is difficult to understand why Mr. Smyec-Rumsby
should make the rather sweeping statement that persons
receiving their television signals via “IF. Wired
Systems ” do not enjoy a bandwidth of more than
2Mc/s. Assuming that the transmission being received
originally contains a full 3Mc/s bandwidth (and this is
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by no means always the case) the signal degradation
due to the receiving and amplifying equipment in the
network is negligible in all systems that I know of even
at distances of some 10 miles from the receiving point.
Your readers might be interested to know that a large
number of families in the London area using this method
of reception now receive their transmissions via direct
landlines throughout from the B.B.C. and I.T.A. with
consequent improvement to the high frequency response
of some transmissions. This improvement 1s clearly
visible at the viewers’ installations.
K. A. RUSSELL,
British Relay Wireless and Television, Ltd.
London, E.C.1.

IN discussing television line standards, we should bear
in mind that the horizontal resolution of a 625-line picture,
with 5Mc/s video bandwidth, is no greater than the
horizontal resolution of a 405-line picture with 3Mc/s
video bandwidth. However, the concensus of opinion
nowadays is that we might as well change to 625 lines
eventually, if only to pacily those who persist in believing
that any increase in the number of lines automatically
gives an improvement in picture quality.

The Television Advisory Committee’s recommendation
of a 5.5Mc/s video bandwidth makes rather strange
reading. Paragraph 17 of the Committee’s report recalls
that, in the 1957/58 Band V Field Trials, the overall
assessment of a 21-inch 625-line picture with SMc/s video
bandwidth was not significantly better than the overall
assessment of a 405-line picture of the same size—in
spite of the fact that the observers noticed the reduced
visibility of the scanning lines in the 625-line picture.
The report goes on to say that the Technical Sub-
Committee at first took the view that a 625-line system
with 6Mc/s video bandwidth would show a “definite
superiority,” but that they afterwards concluded that a
5.5Mc/s bandwidth could be used with “no loss in
picture quality.” In other words they are suggesting
that a 0.5Mc/s increase in bandwidth from 5Mc/s to
5.5Mc/s would give a noticeable improvement, but that
a 0.5Mc/s restriction from 6Mc/s to 5.5Mc/s would
not cause any noticeable loss. Can it be that the Com-
mittee wished to avoid recommending standards which
have been shown to offer no overall advantage over 405
lines, but at the same time they wished to avoid the
political implications of recommending the standards
which are used in Eastern Europe?

In your October issue, M. V. Heffernan suggests that,
apart from the number of lines, the C.C.I.LR. 625-line
system is advantageous in that it uses f.m. sound and
negative picture modulation. It is difficult to agree with
this view, for the following reasons:

(1). The start of 625-line transmissions will be our
only opportunity to lay down the best standards for a
future compatible colour service. A.M. sound has been
shown to have important advantages in minimizing
interference with the colour picture, and positive picture
modulation to have equally important advantages for
the compatible monochrome picture.

(2). The one real advantage of f.m. for sound broad-
casting is that 1t offers greater resistance to some types
of interference. This is quite unimportant in television,
as it is the picture signal which is always the first to be
affected by interference, long before the am. sound—
with only a quarter of the vision e.r.p.—has run into
trouble.

(3). Another of the findings in the Band V Field
Trials Report is that synchronizing is better with posi-
tive than with negative picture modulation. As this is
one of the few instances where such a comparison has
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been made on a statistically reliable basis, it seems
reasonable to believe that this conclusion is correct.

I therefore suggest that the evidence is in favour of
using a 625-line system with a.m. sound and positive
picture modulation. The exact video bandwidth is
comparatively unimportant, as we shall not in any case
be able to use the 7 Mc/s needed for equal horizontal

and vertical resolution.
London, N.W.9. CHARLES ROGERS.

Signal-flow Diagrams

I HAVE just been reading the excellent articles on signal-
flow graphs by Thomas Roddam which appeared in the
February and March issues. Ever since the publication
of Mason’s work in 1953 I have been trying to convince
myself that the signal-flow graph method is quicker than
conventional network analysis but have yet to find an
example which yields more readily to analysis by the
signal-flow graph method. In the March issue a lucid
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account is given of the signal flow-graph analysis of a
cathode-coupled limiter and it is stated that * the original
circuit, as anyone who has ever carried out the solution
by algebra knows, is by no means as simple as one might
expect.”

From Fig. 1 of that article we have at once the linear
network representation shown below. The voltage
equation is

o +RIFR (1 4+ py)
Ri (ke — p1) + p2BRy — (rar+ Ry)

from which the response of the network can be obtained.
In particular, for zero switching time (infinite gain),
we require the determinant of the above resistance matrix
to be zero. Thus

Rie (@ + p0) (raa+ Ro) + (rar+ Ry) [ras+ Re + Ry (1 +
p2) 1 — BpeRiR, (1 + p1) =0

exactly as obtained by putting z; = 1 in Mr. Roddam’s
result.

Again, therefore, I fail to see what is gained by using
the signal-flow graph method. These remarks, are not
meant to detract from Mr. Roddam’s excellent articles
but I infer from them that he has convinced himself of
the superiority of the method. I am wondering if there
is anything he might be good enough to say that will
convince me. S. R. DEARDS,

Department of Aircraft Electrical Engineering,
The College of Aeronautics.
Cranfield, Bucks.

The author replies:

Mr. S. R. Deards infers that I have convinced myself
of the superiority of the signal-flow graph method, which
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ra1+ Ri+ roo+ Ry — SR,

is false, and wonders if I can convince him, which is
probably impossible. An examination of the literature,
however, suggests that there is an increasing number
of people who find the method convenient or attractive
so that, like it or not, we must understand it.

The particular problem of the cathode-coupled limiter
can be handled in at least four different ways. The
traditional methods, using the mesh currents and solving
the resulting equations by the piece-meal elimination of
unwanted unknowns, is tedious and liable to error.
It is, unfortunately, the only method which many engin-
eers can understand. Mr. Deards writes down, dare I
say with a flick of the wrist, the model matrix. My
own choice, based on the habit of almost a quarter of a
century, is to use the Streker-Feldkeller matrix approach
to avoid the need for thought. Finally we have the
s.-f. graph.

I can think of no justification for the first method except
the laziness of those who can look forward to a lifetime
of drudgery because they will not learn to use the tools
of their trade. The nodal matrix is undoubtedly the
most elegant and suffers only from the disadvantage that
all one’s eggs are, as it were, in one matrix. My own
choice has very considerable advantages when much of
one’s time is spent on administration and interruptions
are frequent; like knitting, one can take it up or leave
it alone.

The signal-flow graph, another step-by-step method,
has many of the advantages of the s.-f. matrix. In
addition it will throw out without extra effort the condi-
tions at test points. I suspect, however, that its chief
virtue is that many people like graphical and quasi-
graphical methods, even though they merely represent
modern packaging for established algebra. We must
hope that users of the s.-f. graph include some engineers
who would otherwise have abandoned their problems
altogether. THOMAS RODDAM.

Deeper Amplitude Modulation

WITH reference to the letter from your correspondent
M. Konopasek in the August issue, in which he accuses
French a.m. stations of excessive sideband splatter, may
I be allowed entirely to disagree with him, as far as
medium waves are concerned. I also feel that his choice
of the adjective “notorious” is singularly inaccurate
inasmuch as the R.T.F. is meticulous in its observance
of strict technical standards on medium waves,

— (ra+ Ry) 1 -1

iy 1

As a resident in France for several years, I have long
enjoyed exccllent reception of Lisbon I (665 kc/s)
without a whisper of sideband splatter from Rennes
(674 ke/s); of the B.B.C. European Service (1340 kc/s)
without QRM from the R.T.F. chain on 1349 kc/s; even
of the Light Programme chain on 1214 kc/s, under
good conditions, without excessive “splash” from the
local 100-kw transmitter on 1205 kc/s. Note that there
is a 9-kc/s separation between these channels. One
could continue citing such examples. It is your corres-
pondent’s receiver, I think, not the R.T.F., which needs
readjustment,

On the other hand, the R.T.F. 164 kc/s transmission
on long wave is indeed much more deeply modulated,
as several of your correspondents have indicated. This
is for two reasons: —

(1) To overcome certain problems of coverage caused
by the use, by day, of a relatively low-powered truns-
mitter (250kW) and to try for a European coverage by
night when power is doubled and when this station puts
out programmes which are meant to be, and often are,
of European interest.

(Continued on page 563)
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(2) To overcome the QRM which is experienced,
especially in Eastern France, from the famous V.o.A.
ransmitter on 173 kc/s (to say nothing of the jamming
thereto attracted).

It is worth remarking that the sacrifice in quality
which all this involves has been noticed by the average
listener to the France I programme in this country,
and is believed to be one of the contributory causes of
the %)opularity here of dear old commercial Europe
No.

In conclusion, as a listener with many years’ experi-
ence of the medium-wave broadcast band, I tender the
opinion thai the chief “muckers-up” (the French have
a much more expressive verb than this) of this band are,
certainly not the R.T.F., but the Spaniards and the East
Germans with their nasty signals scattered where they
cause the maximum of interference.

Bordeaux. GERARD A. CASEY

I AM horrified at the suggestion made by your corre-
spondent W. Blanchard (June issue) that the B.B.C.
should increase modulation levels on their medium- and
long-wavelength transmissions.

Really excellent quality can frequently be obtained
from these using ordinary receivers, although modifica-
tion of detector, a.g.c. and output stages to reduce dis-
tortion is needed in many cases.

I find the distortion caused by clipping over-modula-
tion extremely distressing, and obvious volume com-
pression fatiguing to the ear, and am very grateful to
the B.B.C. for their careful efforts in minimizing these.
These efforts might well be extended to television sound,
where heavy clipping is often painfully obvious even
through all programmes in a series (e.g. “Look ™) or in
a “celebrity ” concert.

No; good quality transmission should be kept available
on medium and long waves at least until transistor v.h.f.
portables giving good reproduction are a commonplace
and distortion due to multipath reception of f.m. has
been abolished. If Mr. Blanchard wishes to fit addi-
tional filtering, clipping and volume compression circuits
into his car radio he can, of course, do this for himself.

Malvern, Worcs. G. F. JOHNSON.

The Genius of A. D. Blumlein

EVER since I began to take an interest in the origins
of the waveform techniques that I and many other
engineers use and almost take for granted, I have been
learning how very many of them are due to A. D.
Blumlein. I was therefore extremely interested in the
article in September’s issue on this great circuit
engineer and in the description of his contributions to
the whole field of electronics. While many of those
relating to waveform manipulating circuits have passed
into general use, a study of some of his patents shows
that many useful techniques are still little known. For
example, his patents’: * on the long-term pair envisaged

+
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much more than the use of the circuit as a phase splitter
or as an amplifier with discrimination against push-push
signals.

Circuits are described which use a “pair” as a
“switch” actuated by the differential grid voltage.
Cross-coupled neutralizing capacitors for sharpening the
pulse outputs are also shown, and this application of
positive feedback from the ‘“switch” outputs to the
controlling grid circuits clearly foreshadows a whole
family of multivibrators, oscillators, trigger circuits and
so on,” ** based on this circuit and which are readily
“ designable.”

The controlled-amplitude oscillator Mr. Scroggie
mentions is a good example of a designable circuit using
this principle. If the circuit is redrawn, Fig. 1, for use
with a negative supply line its long-tailed-pair charac-
teristics are more obvious. If a complete pair, Fig. 2,
is used the phase-reversing inductive coupling can be
dispensed with,' and an approximately square output
waveshape also obtained.

These circuits, and transistor developments of them,
have many valuable features and are particularly useful
in the higher audio and ultrasonic frequency range.

Newcastle-upon-Tyne. R. FOSS,

Department of Electrical Engineering,
University of Durham.

REFERENCES:
! British Patent 482,740.
2 o ,»  514.065.
s D ,»  535.778.
* 540.941.

: Ne’v;/man, ’ii. A.; Clayden, D. O.; Wright, M. H. “The
Mercury Delay Line Storage System of the ACE Pilot Model
Electronic Computer.” Proc. 1.E.E., 1953, Vol. 100, Pt. 2, p. 445.

QUIZ

DO you know the address to which one applies for a
U.K. transmitting licence?

The full title and address of the LUP.A.P.?

What frequencies were allocated at the Geneva Con-
ference for ionospheric and tropospheric scatter?

In what section of the spectrum X-band radar
operates?

The relationship between m.k.s. and c.g.s. units?

The lencth of a dipole for a Band II aerial?

The colour code for a 150-mA fuse?
You will find the answers to all these questions in the
1261 Wireless World Diary. In addition to the week-
at-an-opening diary vaves it includes the usual 80-page
reference section giving in tabloid form much of the
technical and eenera! information one so often needs
but is so seldom readily available. It costs 6s 9d
(leather) or 4s 9d (Rexine), including purchase tax.
Overseas prices are respectively 5s 9d and 4s. Postage
4d s1961
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ITALIAN NATIONAL RADIO SHOW

Characteristic Features of Design in Domestic Receivers

HELD at the Palazzo dello Sport, Milan, from
September 10th untii 19th, the 26th Italian National
Radio Show included a component “salon” com-
prising in all nearly 200 stands. The output of the
Italian industry for 1959 was worth about 100,000M
lire (some £57.5M sterling), an increase in five years
of 359% and the fact that in Turin—a relatively pros-
perous industrial community—cnly one family in five has
a television receiver—may be taken as a pointer for
future growth, although it is only fair to note that in
Naples, poor by Turin’s standards, one family in three
has a receiver. At the moment, there is only one tele-
vision programme network in Italy, using, because of the
many stations, all of Bands I and III for its 625-line
narrow-bandwidth service. A second service is due to
start next year in Milan in the u.h.f. bands: already a
few u.h.f. aerials have made their appearance on the
Milan skyline.

On the Radiotelevisione Italiana (R.A.I.) stand a
series of panels emphasized the potentialities of sound
broadcasting, giving particular reference to f.m. with
which very good coverage is given by (on the last day
that we visited the show!) 795 transmitters. According to
these panels, SM families do not have a radio receiver,
but of these 2M are in a position to buy one “ tomorrow.”
The R.A.I’s 26,700 hours of home sound broadcasting
in four programmes (rather similar to our Home, Light,
Third and Network Three) in 1959 compares well with
the B.B.C.’s 20,000 or so hours.
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Perhaps the most noticeable feature of the television
receivers was provision for u.h.f. reception, usually by
a second tuner unit and control knob. A fair variety of
u.h.f. tuners was found: in the main these use at least
a crystal mixer and valve oscillator, and at most a three-
valve r.f.-mixer-oscillator line up. This practice of pro-
viding circuits capable of better performance than that
of the simplest possible arrangement seemed to be fairly
general practice, in spite of the fact that many centres of
dense population must be in transmitter “ swamp ” areas.
For instance, the number of valves in a receiver is usually
18 to 22 explaining, no doubt, the good reproduction of
pictures from the Swiss transmitter in the Ticino, with-
out, as far as the eye could see, anything too esoteric in
the way of aerials on the roof of the exhibition hall.
Many of the receivers without a.f.c. (which was the rule
rather than the exception on sets with motor-driven
tuners for remote control) had magic-eye tuning
indicators.

Receiver power supplies are something of a problem
because in Italy many of the mains supplies are in the
region of 150 or 160V—too high for convenient voltage-
doubling, as is American practice with the 117-V line,
and too low for direct rectification as is common in 200
to 250-V countries. In the simplest arrangement an
auto-transformer is used to supply a half-wave rectifier
and a series heater chain; but other forms include an
“overwind ” for full-wave rectification and employ
parallel-connected heater circuits. Mains-voltage regula-

In the 23-in Voxson TV receiver (left) the c.r.t. extends just beyond the
confines of the box, but familiar chassis construction is used. The
Philco 19-in model (below left) has the major part of the chassis flat,
in the lower part of the ** box.”’
in a protective shell: the 19-in c.r.t. of the Atlantic TV-radio-gram
shown (below) is raised from the cabinet by a motor drive: table
models by Philco and Phonola have a flat chassis in a box below the
c.r.t., whilst Atlantic have a set with the c.r.t. on top of a floor-standing
pedestal.

A step further is to enclose the tube

NP R BOPE TR °R
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Radio Allocchio Bacchini: small table

radiogram to which legs can be fitted. gramophone.

tors were found in various forms as a separate unit, built
into a “television table,” or even disguised as a trough
of flowers or a large book (Corghi).

Naturally, some new ideas on styling would be ex-
pected in a country such as Italy, and certainly an
effort has been made to get away from the ubiquitous
“hox” round the c.r.t. Some models house the c.r.t.
in a plastics moulding which is mounted on top of a
flat case or a pedestal containing the chassis, and another
approach is to allow the cabinet to reflect to a greater
extent than is normal in Great Britain the shape of the
c.r.t., whilst keeping the receiver as one unit. Cur.t.
sizes seem fairly evenly distributed between “large”
(21 and 23-in) and “medium » (17 and 19-in). The
smallest set in the show, and probably the cheapest, was
an Irradio portable receiver using a 7-in C.r.t. and priced
at about £52 sterling, but even this had a full comple-
ment of 21 valves.

Some projection receivers were seen, one (Prestal)
looking something like a radiogram. TThe screen is on
the inside of the top lid, whilst an L-shaped section
carrying a mirror folds down from the front of the set
so that the light from the projection unit, which faces the
viewer, is reflected back to the screen, the patn being
several feet long. Other projection receivers treat the
unit very much as a piece of apparatus like
a cine-projector, rather than as an item o
furniture: they thus roughly resemble a
streamlined oscilloscope on a tripod or
pedestal support.

Few transistor receivers were on show, and
we found transistor v.h.f.sets a distinct rarity.
The Geloso portable mw. and fm.
« Sideral ” employs nine transistors and four
diodes. It has a “V” aerial and the power
supply is four 1.5V cells. Sockets provide
for output to an earpiece and tape recorder.
Valve receivers with v.hf./f.m. facilities
often have tuning ranges covering the tele-
vision sound channels (also f.m.). Usually
the buyer has the choice of two models—one
covering Band I, and the other Band IIL

50-W amateur radio station ilARI was
manned throughout the exhibition.
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Framez ‘ Modern Juke-Box’’

7-in portable television receiver by Irradio,

with cigarette packet for scale,

A record player—the Framez “Modern Juke-Box ”
which was scen on several factors’ stands—has the
interesting construction of a drum-shaped bass reflex
chamber with the turntable and amplifier mounted on
top. A transparent cover excludes dust when not in
use. Small table radiogramophones are popular and the
radio section invariably has a comprehensive specifica-
tion, often baving f.m., bandspread s.w. and mw.
facilities.

Test gear exhibits in the components section covered
the whole range of equipment for developing and testing
receivers, and two firms—L.AE.L. and T.E.S.—were
showing monoscope test-card generators. An impression
gained here was that there is great interest in communal
aerial systems for TV: this is natural enough as most
of the new domestic building in towns is large blocks
of flats. Valves and c.r.t.s were included in the dis-
plays, both 19-in and 23-in rectangular-cornered c.r.t.s.
with “ears ” for ease of mounting in the cabinet were on
show.

Finally, the Associazione Radiotecnica Italiana (the
contemporary of the R.S.G.B.) had a stand with an
operating S50-W station (call sign i1ARI) and a display
of equipment both “ancient” (1926 onwards) and
modern.
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Communication via Satellites

NEW STATION FOR EXPERIMENTS WITH REFLECTED SIGNALS

By MICHAEL LORANT

AN experimental radio station has been built
in the U.S.A. by Bell Telephone Laboratories at
Crawford Hill, Holmdel, New Jersey, for tests on
the long-distance transmission of radio signals by
reflection from artificial satellites of the earth. This
may point the way to a whole network of radio
terminals for sending telephone messages and tele-
vision programmes to distant parts of the world.
The stations would “bounce” radio signals off
dozens of artificial satellites acting as “ sky mirrors,”
and would include facilities for communication
experiments with objects in outer space. One of
the uses of the Holmdel installation will be to take
part in communication projects sponsored by the U.S.
National Aeronautics and Space Administration.

One of the projects will test the quality of radio
signals transmitted between stations on opposite sides
of the United States by means of satellite reflec-
tions. Although single telephone channels will be
used in the experiment, the obiective is to determine
whether wide-band television signals could also be
transmitted. The microwave radio signals to be
used in the experiment w.ll be analysed to obtain
information about transmission effects. The data
will also be studied to discover the reflection
characteristics of satellites in orbit.

The signals will be received and transmitted
between a tracking station of the U.S. National
Aeronautics and Space Administration, at Goldstone,
California, and Bell Laboratories, which are some
2,300 miles apart. :

The Holmdel installation includes a commercially
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available dish aerial to transmit signals, and a
highly directional horn-type aerial for the receiver.
The last-mentioned has been designed by Bell
Laboratories and is a large version, adapted for
tracking, of a horn-reflector aerial which was de-
veloped some years ago at Holmdel for radio relay
use in the Bell System. It is about 50ft long
and the aperture measures about 20ft by 20ft.
In conjunction with the horn, a highly sensitive
receiver is required. This utilizes extremely low-
noise amplifiers, either a pair of parametric amplifiers
or masers, or a combination of one of each.

One of the initial and crucial problems in these
experiments will be the precise tracking of satellites,
and for this purpose Bell Laboratories will devise
its own special equipment. Data predicting the
“passes ” of satellites will arrive in coded form and
the new equipment will rapidly convert the informa-
tion into a form suitable for controlling the aerials.

The first proposal for a system of satellite com-
munications was made in Wireless World in 1945
by A. C. Clarke.* 1In 1955 Dr. John R. Pierce,
Director of Communications Research at Bell
Laboratories, proposed a system of passive satellite
relays.  Since then Bell Laboratories have been
developing many of the devices required for the
tests. A discussion on the general problems of
communication by satellites, by R. J. Hitchcock,
appeared in the April, 1960, issue of Wireless World

* ¢“Extra-Terrestrial Relays,” by Arthur C. Clarke, Wireless World,
October 1945.

! Members of the
‘1" Federal Communica-
tions Commision with
1 T. Keith Glennan, ad-
| ministrator of the
National Aeronautics
andSpace Administra-
tion, on a visit to the
Holmdel station. This
untouched picture of
the Bell Telephone
Laboratories receiver
horn was transmitted
by reflection from the
Echo satellite.
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—and why it is 1.38x107%

By ¢« CATHODE RAY”

FROM the number and variety of places where &
crops up, one would guess that it is something
important and fundamental. I mean, not counting
the times when textbook writers and the like choose
k to represent any constant. The k we are after
just now is the particular constant associated with
the name of Boltzmann.

So far as electronics is concerned, I suppose most
people come across it first in connection with noise—
the variety called Johnson noise, which is due to the
random movements of electrons in resistive parts of
circuits. The formula is so simple that it is handed
out at quite an elementary stage of the subject:
maximum noise power received from any resistance
at absolute temperature T, within the frequency
band Bc/s, is KTB. But even advanced books

/

fo—> Fig. 1. Of the five
molecules shown, only
A will hit the surface

«e A

at right angles. B will
hit it at 45°, and the
others not at all until
they have rebounded
elsewhere.

P

confine their information on k to the statement that
it is Boltzmann’s constant, equal to 1.38 x 10-%*
joules per degree.

The next appearance is likely to be quite a bit
farther on, when we are learning why semiconductors
conduct so much more at a slightly higher tempera-
ture, in contrast to metals, which conduct slightly
less. Any formulae at all in connection with this

E-E
inevitably include a term such as exp { — = )
kT ’
Either before or after this we shall have been
informed about emission from valve cathodes, in

which case the remarkably similar expression expk—i

may have been brought to our notice.

The more we study these subjects, the more we
see of £ But we are unlikely to be told any more
about what k is and why. Well, I suppose it is
human nature for curiosity to be aroused in propor-
tion to reluctance to impart information, and I
wanted to know.

Looking at what we already have, we note that k
and T seem inseparable, and since the more talkative
of the authorities go so far as to tell us that & is
reckoned in joules per degree of temperature we
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deduce without much of a struggle that 2T denotes
a very small amount of energy. Putting the various
contexts together, we might guess that it is the
energy of an electron at temperature T. But the
energy of an electron can be vastly increased by
accelerating it with a high voltage without raising
its temperature—or does it? How does one know the
temperature of an electron other than by its velocity?
And, if so, is temperature relative, in the Einstein
sense?

In my schooldays (just after Tom Brown’s) we
were taught the laws of Boyle and Charles, which
together led to the conclusion that the product of
pressure and volume of a given mass of gas was
directly proportional to its absolute temperature:

PVT

This, it was admitted, was strictly true only of a
fictitious * perfect > or * ideal > gas, but was shown
to apply to ordinary air within the rather considerable
latitude of school experimental error. (No; you
haven’t turned over two pages by mistake—this is
still * k,” by “Cathode Ray”. Have patience.) The
thing can of course be converted into an equation by
prefixing T with the appropriate constant, the
magnitude of which obviously depends on the mass
of gas that is given. It is usual to choose 2 number of
grams equal to the molecular weight of the gas in
question, this quantity being called the gram-
molecular weight or mole. The point of this choice
is that if you weigh the same volume of different
gases at the same pressure you find that the weights
are proportional to the molecular weights; therefore
the number of molecules therein is the same for
every gas (Avogadro’s law). In one mole there are
(so 1 am told) 6.03 x 10%%. This number is often
denoted by N. And the constant (PV/T) appropriate
to a mole of gas is denoted by the letter R, making
the equation PV = RT. In m.k.s. units (except for
the grams making a mole) R is 8.32.

We are now approaching the punch line. Re-
member, the constant connecting P x V with T for
6.03 % 1023 molecules is R. The corresponding con-
stant for one molecule is k. So k = R/N.

You don’t quite see the connection between this
and noise, semiconductors, or thermionic emission?
No, I hoped you wouldn’t because if you did you
ought to be writing this rather than reading it. So
let’s press on. ’

For a start, this definition makes k look absurd.
Gas molecules can only have pressure and volume
(and temperature?) when there are lots of them., In
this scientific era every schoolboy presumably knows
that the pressure of a gas is due to the impact of its
countless molecules against the walls of the container,
and that most of its volume is really empty space.
In fact, the simple gas law we are considering only
applies when the molecules themselves fill a negligible
part of the volume. If they are crammed close
together by very high pressure, PV = RT is not even
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approximately true. So in relation to the thing for
which it is defined & doesn’t seem to make sense, and
to the things where it might make sense it doesn’t
seem to have any relationship. What have noise, etc.,
to do with ideal gases? To find the missing link we
shall have to inquire deeper.

First the apparently irrelevant ideal gas. Anyone
who is unfamiliar with the details can look them up
in a physics book under the heading * Kinetic
Theory of Gases.” It is usually given some promin-
ence, partly because of its fundamental importance—
being connected with so much else, such as the things
we are aiming at—and partly because it makes an
excellent exercise in the application of still more
basic principles, such as Newton’s second law of
motion.

According to that, force is equal to mass times
acceleration. Or, now that mass is no longer
assumed to be unalterably constant, the law is often
put in the more general form “ force equals rate of
change of momentum,” momentum being mass

UNIT AREA Fig. 2. If all the mole-
cules were moving
straight towards the sur-
face with velocity v, all
those within the dotted
zone (volume, v units)
would hit the unit area
in one second.

j=——— VUNITS OF —
LENGTH

times velocity. When, as is reasonable for most
purposes, the mass is regarded as constant, the two
statements come to the same thing.

Pressure is force per unit area, and in this case is
due to the impacts of gas molecules. It is assumed
that they rebound with the same velocity with which
they strike the surface, so their change of momentum
is twice the momentum with which they approach
the surface. If we had to consider individual
molecules we would stick at that point, because we
wouldn’t know the raze of change. But fortunately
there are such vast numbers of them that their
separate impacts merge into an almost steady pres-
sure. All we need know is the number of hits on
unit area per second, and of course their velocities.
The mass of a molecule of the kind of gas concerned
can be looked up in a table.

The difficulty, of course, is that even if we could
assume that all the molecules had the same velocity
in the direction of their flight (and as it happens we
can’t) the components of their velocities rowards any
surface would vary from a maximum (say v) for those
approaching directly at right angles, down to zero
for those travelling parallel to it. And at any given
moment a lot of them are moving away. For
instance, molecule A in Fig. 1 will hit the surface
full in the face, and its original velocity will thereby
be altered from v to — v, so the change of velocity
will be 2v. Molecule B will strike at an angle of 45,
so its velocity towards the target will be 0.707v and
the change correspondingly less. Molecules C, D
and E will not hit at all on that transit, but only after
impacts with other surfaces or molecules.
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We can easily find by experiment that gas pressure
in a closed space with no draughts is the same in all
directions, and conclude that at every moment equal
numbers of molecules are moving in all directions.
When the effect of this has been calculated, it is
found that the result is equivalent to one-sixth as
many molecules all moving directly towards the
surface. The number hitting unit area in one second
in this way is equal to the number contained in v
units of volume, as shown in Fig. 2. If N is the total
actual number in the whole space, and V its volume,
the number of impacts per second is therefore
tv N/V. The change of momentum is this number
multiplied by the mass of each molecule and twice
its velocity. So the pressure is

N
P = g‘;vv m2v

or PV = INm?

Although, as I have just said, the velocities of the
molecules are not all the same, we know by experience
that the pressure is practically constant—so long,
at least, as the area on which it is exerted is not very
small. So evidently the average of 22 (which will
probably sound more familiar as the mean-square
value) is similarly constant. The usual way of indi-
caring that the avcrage is meant is to write it 22

The equation can be rearranged slightly:

PV = 3N (}mo?)

The point of doing this is to make a separate factor
of mv?, which should be recognizable as a kinetic
energy, in this case obviously of any molecule,

Earlier on we chose a mole of gas as a convenient
quantity, and now we shall regard V and N as
applying to the same quantity, And as we already
know that for this quantity PV = RT we can con-
clude that

EN (3mv*) = RT
or 2%(Imov?) = ET

And as % is defined as R/N we arrive at

2 (Imo®) = kT
So here is our % in association with T, and we have
found that this ubiquitous combination is two-thirds
of the mean kinetic encrgy of a molecule of an ideal
gas.

The % comes into the picture because a molecule
of gas has three * degrees of freedom,” but that is
hardly significant enough for our purpose to take up
our timeé just now.

A much more important point is that the mean k.e.
of each molecule—and therefore of the gas as a
whole—depends on only one thing: temperature,
being directly proportional to it. So the heat of a
gas is simply the kinetic energy of its particles.*
That is why this subject may be alternatively called
the Kinetic Theory of Heat.

We see, then, that & is the constant connecting
the kinetic energy of gas molecules with their tem-
perature. So although pressure and volume are
meaningless when referred 1o a single molecule,
the fraction of R applicable to a single molecule
connects temperature with its kinetic energy, which

* Some authorities have taken to drawing a distinction between
random molecular energy derived from a horter body (which they call
heat) and that from mechanical work (which they don’t), but this is
rather too subtle for our present purpose.
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A
Fig. 3. When two resistors
are connected as shown,
Ry gR, each feeds the other with
Johnson noise power.
B

en masse, is the cause of the pressure and occupies
the volume. And although I can’t think of any way
of measuring the temperature of a single molecule,
it is a tempting idea to calculate it as $mv®/k. How-
ever, because its velocity is varying all the time,
authority has declared the concept to be meaningless.

In working out the kinetic theory we made several
assumptions, not all of which have been explicitly
mentioned. We did say that the presence of mole-
cules mustn’t reduce the amount of free space
appreciably; in other words, the gas mustn’t be too
highly compressed. Another thing: there must be
no appreciable attraction between the molecules.
This assumption also would be unjustified if the
gas were very compressed. And it is assumed that
the effects of gravity are negligible. This would of
course not be true of the air in a mine shaft, where
gravity causes the pressure to be very appreciably
greater at the bottom than at the top; but it is near
enough in a room.

Subject to these, however, we put no restrictions
on the size or mass of the molecules. We didn’t
even say they had to be molecules. In fact, the
equation arrived at applies just as much to grains of
dust floating about in the gas. They are of course
enormously heavier than the molecules, so their
mean random velocities for the same kinetic energy
per particle are much less. The interesting thing
about this is that they and their random (Brownian)
movements can be seen and measured through a
microscope, and so the theory can be checked by
experiment, as was done in the classic experiments
by Perrint. The said random movements of the
grains are caused by the molecules bashing into them.
Because the grains are so small there are appreciable
fluctuating inequalities in the numbers hitting them
on each side. These can be regarded as minute
differences in pressure, and it is an interesting fact
that if the human sense of hearing were a little more
sensitive than it is these variations would be audible§.
So here is a connection between k and literal noise.

The kinetic theory being true for larger particles
than molecules, it is reasonable to expect it to be
true for smaller ones, such as electrons. Bur it
might seem to be pushing our luck too far to apply
it to the electrons roaming around inside solids.
For one thing, we would expect solid material to be
too cluttered up to be regarded as an ideal gas!
And the rule about forces between the particles
being negligible certainly seems to be right out,
for mutual electrical repulsion between electrons
is relatively enormous.

Yet physicists did dare to try assuming that the
free electrons in solids behaved like an ideal gas,
and the results were so helpful that with considerable

t “Atoms” by Jean Perrin (Constable).
§ According to Stevens and Davis (* Hearing,” p. 57) the threshold
.of normal hearing is about 10dB above this natural noise, but ex-

ceptionally acute hearing goes down almost to the same level as
the noise.
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modifications this supposition is still the basis for
modern theories about the solid state. The reason
why the negative electrical charges of the electrons
don’t completely upset the thing is that they are
exactly neutralized by the positive charges of the
remaining parts of the atoms, distributed evenly
amongst them. And although solids /ook solid, elec-
trons are so exceedingly small that they find plenty
of empty space to circulate in. Since Johnson
noise is the result of precisely these random move-
ments of electrons in solids, the presence of kT
in the basic formula now ceases to surprise.

What does surprise one about the formula for
noise power—kTB—is that'it says nothing about
the number of electrons. At first thought one would
have expected—I1 would, anyway—that the noise
created by electrons would depend on how many
of them there were. The noise created by a dis-
orderly mob increases with the number of people
in it. But then that is noise in the everyday sense;
not Johnson “ noise,” which is a fluctuating electric
current. Certainly a very bulky resistor has more
random electron movement going on inside it than
a small one, but the only thing that matters from a
practical point of view is the effect at the terminals.
If this were in any sort of proportion to the number
of electrons, then if the whole earth as one resistor
were connected to a subminiature resistor we would
expect the latter to be just about burned out by the
noise power it received, which would so much
exceed what it could feed into the earth! But we
find by experiment that resistors of the same value
produce the same noise at their terminals, regardiess
of their size.

If it were not so, it would not only be contrary to
the calculation that #TB is the maximum noise power,
but contrary to the general principle known as the
second law of thermodynamics, which says that when
two bodies are placed in contact there cannot be a
flow of random energy from one to the other un-
less the receiver of energy is at a lower temperature
than the giver.

You may have noticed that 1 referred to “ resistors
of the same value ” and wondered what that had to

Fig. 4. The noise voltage V
between the terminals of the
resistors is assumed to be

the combined result of two R
noise e.m.fs, E, and E,, in the !
resistors. If calculations are v
correct, V must clearly be ]\
equal to the open-circuit E[, l
noise voltage of a single

resistor equivalent to Ry and

R, in parallel. B

do with it, since ¥TB says nothing about resistance.
That is because it is the maximum available noise
power, and in accordance with the well-known
matching law the maximum power is received from a
generator when the resistance of the load is equal
to that of the generator. If two resistors are connected
together as in Fig. 3, R, generates noise energy
which it feeds to R,. At the same time R, is a noise
generator feeding R,. Assuming they are both at
the same temperature, the two powers must be equal,
so there is no net transfer from one to the other.
But the maximum (¥TB) flows each way only when
R, = R,

What one is usually interested in is the noise
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voltage between the terminals A and B. It can be
assumed to be due to noise e.m.fs E, and E, in series
with R, and R,, as in Fig. 4. Then the voltage be-
E. R,
*ﬁ’ and
R, + R,
the power fed into R, thereby is that voltage squared,
divided by R,. It is a maximum (#TB) when R, =
1
E,Ry\*
1Y) R, = 2t
(2R1> /Ry 4R,
. E, = V4R, £ TB
Similarly E, = \/4R, 2 TB
Now the total noise voltage (V) between A and B,
due to anmy resistances R, and R,, is not simply

V, + V,, because V, and V, are not in phase;
they are random. But the powers due to them are

tween A and B due to E, (call it Vyis

. _
ES kTB

equal, so
V2 =V.2 4 V2
_( E;R, \? E; R, \?
_<Rl + Rz) R, + Rz)
_4kTB (R, R;? + R, R?)
- (R, + R, '
_4kTBR, R,
~ R +R;

Since R; Ry/(R; + R,) is the resistance of R, and
R; in parallel, which we can call R, we have found
that

V =4/4% TBR

This is as it should be, for \/ 4 k TBR is the noise
e.m.f. of a resistance R, and therefore its open-
circuit voltage.

One factor in this formula (and in the one for noise
power toO) may arouse some questioning—B, the
frequency band. If one had a pure resistance,
without any filter or tuning circuit to limit the band-
width of the noise voltage at its terminals, the formula
might seem to be saying that the noise power and
voltage would be infinitely large. Which would be
absurd in any case, but especially so of a power that
we know never exceeds a very small fraction of a
microwatt. The explanation is that even an isolated
resistor has some self capacitance, and even if there
were nothing more it would be enough to limit noise
power to a very small amount, as can be found by
trying some actual values.

One can, in fact, arrive at a still simpler formula by
considering a resistor and a capacitor in parallel. If
(as we assume for simplicity) the capacitor itself has
no resistance, so that electrically it is a pure reactance,
it cannot be the source of any noise, and one can
calculate the noise voltage across the common ter-
minals of the resistor and capacitor over an unlimited
frequency band. I did this in the June 1956 issue,
p. 270, and it came down to the delightfully simple

_ result
kT
C

Even the resistance goes out! This may surprise us;
but Prof. E. B. Moullin in his book Spontaneous
Fluctuations of Voltage pointed out that the
capacitor stores the fluctuating noise energy generated

V?
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by the resistor. The well-known formula for the
energy stored by a capacitor is CV?%2. The energy
kT/2 per degree of freedom which we found is
possessed by particles of any size in a gas has been
discovered to be a general principle of very wide
application. Applying it to our capacitor, which has
one degree of freedom as regards voltage, by equating
its energy to kT/2, we get

cve _ kT

2 2

T

or V“=%~

as before. Moullin used this line of thought to, find
the value of k£ by experiment.

k in Valves and Transistors

That is all very elementary algebra, but I'm afraid
that derivation of the formulae for emission from
cathodes and the currents in semiconductors is so
far beyond what would be tolerated here that even
fairly advanced books on electronics dodge it by
referring readers to still more recondite works. The
kernel of all such formulae is exp (x/kT), which
means e to the power x/kT (for convenience in
printing) or, if you insist,

Y
erT

where x is a quantity of energy appropriate to the
particular problem. In emission, for example, it is
the quantity usually denoted by ¢ and called the
work function, being the amount of work that an
electron has to do to escape from the metal concerned.
So it needs that amount of energy or more. The
index of e, then, is the ratio between a certain fixed
energy and the average energy of electrons at tem-
perature T. ¢ is usually reckoned in electron-volts,
so k must be in the same units. Our previous value,
1.38 X 10-%% is in joules/deg., and a joule is a
coulomb-volt, and one electron has a charge of 1.6 x
10-1? coulomb, so % in electron-volts/deg. is 1.38 x
10-%/1.6 X 10-1°* = 8.6 x 10-5. ¢ ranges from about
1.8 to 5.5 according to the metal, so for any reasonable
temperature $/RT is a fairly large quantity, and exp
(¢/kT) much larger. The emitted current is inversely
proportional to it. But the important point is that a
comparatively small change in the index of an ex-
ponential function (yes; that is what it is) makes a lot
of difference.

Suppose the metal is tungsten, for which ¢ is
4.5, heated to 3,000°K. Then $/kT is 174, and e
to that power is 75 million. Now suppose the
temperature of the emitter fails by 10%, to 2,700°K.
The exponential consequently rises to 613 million—
a 716% change.

The same sort of relationship applies to the
“intrinsic ” current in semiconductors, such as
the uncontrolled current in transistors, usually
designated Iy, That is why Io rises so steeply
with temperature, and special precautions have to
be taken in power stages to prevent thermal run-
away. Instead of ¢ there is the * energy gap,”
which is about 0.7¢V for germanium and 1.2¢V
for silicon. That may seem a small difference, but
in an exponential function it has a very considerable
effect. And so I, is very much less in silicon transi-
stors than in germanium.

WIRELESS WORLD, NOVEMBER 1960
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Manufacturers’ Produclé

NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

Chemically-heated Soldering Iron

SOLDERING out-of-doors, even when an electricity
supply is available, is not the casiest of tasks. Recourse
usually has to be made to a blowlamp, which could be
an unwelcome addition to the general paraphernalia of,
for instance, the radio amateur on a field day.

The Jenolite “ Quik-shot ” soldering iron should prove
useful in such circumstances because not only is its bit

Quik-shot iron with §-in bit fitted. Also shown are 10,000-
calorie heating cartridge and $-in bit.

temperature about 460°C, but also it is heated by an
exothermic chemical reaction, the materials for which are
contained within a cartridge.

In use the bit is unscrewed and a cartridge inserted.
After replacing the bit the reaction is started by releasing
a firing plunger mechanism contained in the handle,
when the cartridge heats the bit to working temperature
in a few seconds. Then the iron remains at soldering
temperature for several minutes.

Five bits, ranging upwards in size from 4in diameter,
are available for the “ Quik-shot ” and the cartridges are
stated to be non-explosive and non-inflammable. Manu-
facturers: Engineering Supplies Division, Jenolite, Ltd,,
13-17, Rathbone Street, London, W.1.

Switch Lubricant Pocket Dispenser

A CONVENIENT pocket-sized dispenser for applying
Electrolube switch cleaner and lubricant economically
to normally inaccessible parts has been introduced by

NSRS
>
¢
4
'

Six-pole *‘Kinder’’ motor for
battery -operated tape
recorders and record changers.

Electrolube pen dispenser
with cap removed
showing the extended
nylon tube.
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Electrolube Ltd.,
Slough, Bucks.

A sharp pull on the fountain-pen type cap releases a
thin 3-in long flexible tube and controlled drops of
lubricant can then be applied exactly where required
by squeezing the flexible body of the pen reservoir.

Electrolube is claimed to loosen tarnish and corrosion
providing clean contacting surfaces and thus effectively
reducing contact resistance in all types of switches,
socketry and valve holders to mention a few items only.

Two forms of the lubricant are available in the pen-
type dispenser; No. 1 is for most electronic applications
where there is no arcing at the contact surfaces and its
container has a green-coloured cap. No, 2 is for use
on electrical contacts where arcing is liable to occur in
normal operation and its container has a red-coloured
cap. Electrolube is available only to electrical and elec-
tronics industry personnel and distribution is through
recognised trade channels, No. 1 pen dispenser costs
10s and No. 2 dispenser 12s.

Oxford Avenue, Trading Estate,

Toroidal Coil Winder

SHOWN in the illustration is the Gorman Model 600
high-speed toroidal coil-winding machine recently made
available in the UK. by Aveley Electric. It winds at
any pre-set speed up to 1,200 turns per minute with
wires of between No.27 s.w.g. and No.48 s.w.g. inclusive,
and accommodates cores up to 2in outside diameter.

Gorman  high - speed
toroidal coil winder
marketed by Aveley
Electric.

Winding can be carried out over the full 360° of the
toroid or over any lesser angle as required. An electronic
transistorized turns counter is embodied but provision
is made for attachment of an alternative type of counter
which stops the machine after any pre-determined num-
ber of turns has been completed.

Further details are obtainable from Aveley Electric
Ltd., Aveley Industrial Estate, South Ockendon, Essex.

Small D.C. Motor

DESIGNED to meet the requirements of manufacturers
of battery-operated record players, record changers and
tape recorders, the “Kinder” range of 3-pole and
6-pole motors is being marketed by Greencoat Elec-
tronics, Ltd., 2, Princes Row, London, S.W.1.

For single-speed record players there are a number
of types including the 6C, designed for 4.5V battery
operation with a torque of lgm-cm at 45mA and speed
of 1,810 r.p.m. Successful operation of some existing
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4-speed record-changer mechanisms has been achieved
with the types 3C and 4C operating from 6-V and 9-V
batteries respectively, the latter giving a torque of
1.5gm-cm for a consumption of 23mA.

Where a higher torque is required, as in tape re-
corders, the 6-pole motor will, for example, give a
torque of fgm-cm for 63mA at 6V.

All these motors are speed-controlled by a centrifugal
switch arranged to open-circuit part of the motor
windings when the critical speed is exceeded.

Adjustable * Law ™ Potentiometer

SHOWN in the illustration is a new type of precision
potentiometer embodying a toroidal, wire-wound, linear
resistance with 33 intermediate tappings at 10° inter-
vals, in addition to the usual end and slider connections.
The intermediate tappings are brought out to a double
ring of turret-type soldering tags arranged round the
circumference of the component. The purpose of the
intermediate tappings is to enable fixed resistors to be
connected externally across
various  sections of the
toroidal winding so that any
non-standard “resistance
law ” may be obtained and
readily modified should the
occasion demand.

The model shown is the
Type MCD30/FG and this
is housed in a machined
aluminium case measuring
3in in diameter and 1iin
deep (back to front). The
wiper spindle rotates through
340° and is 0.1875in in dia-
meter. Provision is made for
ganging up to six potentio-
meters in tandem. This
model is available in linear
resistance values of from one
to 100k? and with tolerances of +0.5%, +0.25% or
+0.2% as required, with a nominal rating of 6W.

There is also a Type MCD30/CT which has a
centre-tapped toroidal linear resistance winding, also
provided with intermediate tappings. Further details
can be obtained from Miles Electronics, Ltd., Shoreham
Airport, Sussex.

e 5 Ll

Miles Electronics adjust-
able ‘*law’’ precision
potentiometer.

Coaxial Change-over Relay -

B. & R. RELAYS LTD Type A07 coaxial relay can be
used at frequencies up to 500Mc/s (s.w.r. at 300Mc/s,
1.15 maximum). The actuator consists of a solenoid,
whose central armature is extended to carry the moving
contact assembly in the contact chamber. Projecting
Into the contact chamber are fixed contacts joined to the
inners of the flying coaxial leads. In the unenergized
condition two leads are

el | " joined and the third is
R s carthed; when the

solenoid is energized

: (power required 2W)

the armature moves in-
to the coil, changing the
connections so that the
3 input is joined to t}}e
. 1 other flying lead. Again
. the unused contact is
#  earthed. The character-
1 istic impedance of the
i -« cables, which may be 50
or 750, is preserved by
connecting a capacitor
in impedance equal to
the cables entering the
relay from the fixed

R

Tt “

Type AO7 coaxial relay is about
2-in high.
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contacts to earth. This capacitor is formed by the con-
tact assembly itself, and ensures perfect matching for
the rf. signal (Patent No.812546). Power handling
capacity is 100W: the relay resists accelerations in any
plane up to 10g and at right angles to the longitudinal
axis up to 20g, between 50 and 500c/s.

The address of B. & R. Relays, Ltd. is Temple Fields,
Harlow, Essex.

Wire Mesh R.F. Shields

THEORETICALLY the ideal screening for r.f. appar-
atus is a metal container without openings and with all
joints and seams welded. Although shielding of this
kind is not practicable a close approach to it seems to
e - be attainable by the use of a
screening material described
as “Knit Mesh.” This is a
knitted, not woven, wire
mesh and as available for
clectronic applications takes
the form of annular spindle
gaskets, rectangular gaskets
for panels, lids and hinged
flaps on screening cabinets
and also for certain fittings
! of screened rooms. Another
form is a combined rf.
shield and air seal for sealing
the doors or “drawers” of
cabinets housing electronic
apparatus. This consists of a “Knit Mesh » covering
over a rubber tube.

These strips and gaskets can be made in any metal
capable of being produced in filament form and in a wide
range of sizes and patterns with metal content ranging
from 50% to 99% as required. Further details can be
obtained from Knit Mesh Ltd., 36, Victoria Street, Lon-
don, S.W.1.

o o o

Knit Mesh r.f. seal for
spindles of controls on
electronic equipment.

Transistorized Output Power Meter

IN the Dawe Type 610C a.c. output powers are
measured simply by amplifying the voltage across a
suitable resistor load. Forty alternative load values are
provided, distributed
at approximately
equal logarithmic in-
tervals from 2.5Q to
20kQ. By determin-
ing the load in which
maxgimum power is
developed, source
impedances can also

be measured. The
resistive  loads are
accurate to +2%

from 20k down to
20Q, this accuracy
decreasing to +(5%
+0.25() below 200,
Four alternative
power ranges are
provided with full
scale deflections of

%8”001000&1&"00%03:5 Dawe Type. A0S aramsa output
measurements are Power meter.
accurate to within

+1dB at frequencies between 20c/s and 20kc/s. This
accuracy is not affected if direct current is superimposed
on the a.c. current through the load, unlike the case with
power meters having the more usual multi-ratio trans-
former design. The 610C is battery-operated. It costs
£68 (provisional) and is manufactured by Dawe Instru-
ments Ltd., of Harlequin Avenue, Great West Road,
Brentford, Middlesex.

WIRELESS WORLD, NOVEMBER 1960
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Home-Made High-Vacuum tech-
nique described by J. H. Owen
Harries in the August 1960 issue of
Electronic Technology enables pres-
sures as low as about 3x10~*mm
of mercury to be obtained without
expensive pumping equipment Or
special cleanliness precautions. In
this technique the assembly to be
evacuated is first cleaned simply by
washing it in a household detergent
solution. It is then baked 1n a home-
made oven at about 350°C for about
an hour. The pressure 1s first re-
duced to about 3 X 10~'mm of mer-
cury either by means of an ordinary
mechanical pump or alternatively by
filling the assembly with carbon di-
oxide which is then absorbed in re-
frigerated activated charcoal. A fur-
ther reduction in the pressure down
to about 3% 107®*mm of mercury is
then obtained by means of BaAl and
Ti getters. The pumping action of
a Penning ion current pressure
gauge is then used to keep the pres-
sure at this level even with rela-
tively “dirty” assemblies.

Acoustic D/F for the Blind is pos-
sible with the Valradio “ Sondar”. In
this a portable transistorized battery
oscillator and direcuonal conical horn
loudspeaker ~ produce  bursts of
10,000c/s sound waves at a repetition
frequency of about 75/sec and a peak
power o¥ about 20W. By listening
to the reflected signal, a suitably-
trained blind person can determine
the distance and angular location of
objects up to about 20 feet away.

« Qeatter” Radiation is more pro-
mising than reflected radiation as
a source of information about the
upper atmosphere. Whereas re-
flected radiation can only provide
information about those layers in
which ionized electrons are dense
enough to produce reflection, re-
radiation or “scatter” can be
excited from all levels of the atmos-
phere above about 50 miles. In par-
ticular, scattered radiation can be
observed from above the normal re-
flecting layers: in fact the U.S.
National Bureau of Standards have

\WiRELESS WORLD, NOVEMBER 1960

observed scatter from as high as 400
miles and it is hoped to extend this
range. In addition, scattered radia-
tion should in principle enable
measurements to be made of the
temperature as well as the electron
density in the upper atmosphere. In
the U.S. National Bureau of Stan-
dards measurements a frequency of
41Mc/s and peak pulse power of
6MW are used. Vertically-returned
scatter is detected using an aerial
made up of as many as 1024 half-
wave dipoles and covering in all 4
acres: part of this aerial is shown
in the photograph.

Confluxer is a circuit developed by
Lintronic Ltd. (47 Charing Cross
Road, London, W.C.2) for gencrat-
ing pulses of constant charge from
zero crossings of any types of wave-
form, even slowly-varying ones. The
quantity of charge generated de-
pends almost solely on a passive ele-
ment and so does not vary by more
than about 1% for extreme changes
in valve characteristics Or PpOwer
supply voltages. The Confluxer thus
gives a mean output accurately pro-
portional to the input frequency or
pulse rate. The circuit of the Con-
fuxer is shown in the diagram. The
four windings (L., L, Ls, L) are all
wound on the same toroidal core,
a core material with a rectangular
hysteresis loop and high retentive-
ness being chosen. In the quiescent
state valve V1 is conducting much
more heavily than V2 since its grid
is connected to a more positive po-
tential. In this state the core is thus

wwn, americanradinhistaons cam

charge are generated.

saturated in the sense determined by
the winding of L.. When a nega-
tive-going signal is fed to the grid
of V1 this reduces the current in this

valve. This produces a voliage
across L., which in turn induces
voltages across L. and La. These

are wound in such a way that this
lowers the anode voltage of V2 and

raises its grid voltage, thus increas-

ing the current in V2. The whole
action is regenerative and V2 soon
conducts heavily while the current
in V1 is materially reduced. This
reverses the magnetization 0 the
core to saturation in the opposite
sense, since L, and L, are wound in
opposite senses. When the input
waveform goes positive V1 again
conducts heavily while the current
in V2 is materially reduced: this
again reverses the magnetization of
the core. Pulses are thus induced in
the output winding L, due to the
reversals of the core magnetization.
Since the total flux change during
each such reversal depends almost
solely on the core parameters, out-
put pulses of very nearly constant
In fact either

a 12AT7 (»=60) or 12AU7(u=16)

can be used as the valve with little
change in the output.

Very Long Electromagnetic Waves,
of the order of 20,000 metres or $o,
were at one time used extensively for
long-distance radio communications,
but once it was realized that world

coverage was possible on short waves,

with only a fraction of the power
needed for long-wave transmission,
the long waves experienced a spell in
the doldrums. However, in recent
years interest in them has revived for

certain specialized applications and

about three years ago the U.S.
National Bureau of Standards spon-
sored a symposium on the very low
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frequencies (VLF) in the band 3ke/s
to 300kc/s.

In January of this year N.B.S. in-
vited some 50 prominent scientists
and radio engineers to a conference
at their Bolder (Colorado) labora-
tories for the express purpose of ex-
changing information and ideas on
the propagation and potential appli-
cations in the communications field
of electromagnetic waves below
3ke/s.

According to a brief report of the
conference in the May, 1960 N.B.S.
Technical News Bulletin at these
extremely low frequencies (ELF
waves they are called) terrestrial and
extra-terrestrial sources radiate elec-
tromagnetic energy in one form or
another. It is, of course, well known
that ordinary lightning discharges
radiate considerable cnergy on fre-
quencies down to 10c/s or lower and
these “signals” have been used for
some years to study propagation con-
ditions in this region of the electro-
magnetic wave spectrum.

Frequencies of this order appear to
be propagated with very low atten-
uation and to penetrate rocks and
soil with relatively small loss. They
have been used extensively in geo-
physical survey work.

It is also said in the N.B.S. report
that because the ELF waves exhibit
certain magneto-ionic characteristics
they might well be expected to pene-
trate the ionosphere and be usable for
communication with space vehicles.
Such penetration appears to be feas-
ible on theoretical grounds at about
3kc/s, where it is said, there is evi-
dence of 2 “window” in the iono-
sphere.  Furthermore, these low
frequency waves should be dif-
fractable around planetary bodies.

Variable-Tuned Microwave R.F.
Stage—even though it is only pas-
sive—is an unusual feature of the
American Polarad Model R receiver
imported into this country by B. &
K. Laboratories. The tuning of the
r.f. cavities is carried out by plungers
which are mechanically ganged to
the Kklystron local-oscillator tuning
control. Two coupled cavities are
used to give the usual improvements
of a flatter band-pass response with
steeper sides.

Adhesive-Backed P.T.F.E. Tape is
now available from the Fluorocarbons
Department of the Radio and Elec-
tronic Components division of A.E.IL.
Samples applied to steel showed a
peel strength of the order of 2Ib per
inch width of tape. Although the
adhesive  becomes  thermoplastic
above 300°F it is still useful up
to 390°F, It has a high resistance
to attack by acids and  alkalis but
is affected by most organic solvents.

Double Frame-Grid structure with
two pairs of parallel backbones round
which grids are wound is used in the
new 8Pl valve developed by the

574

GP.O. By making the extra
(second) pair of backbones with a
slightly greater diameter than the
first, the second (screen) grid can be
positioned very close to the first.
This allows an anode potential as
low as about 45V to be used which
is a great advantage in the sub-
marine telephone cable repeater
application for which this valve has
been Jesigned. A high slope of
about 25mA/V is obtained by the
normal utilization of the frame grid
method of construction to wind the
control grid very close to the cathode.

Low Melting-Point Glasses sujtable
for encapsularing electronic com-
ponents have been recently devel-
oped by Drs. S. S. Flaschen and

A. D. Pearson of the Bell Telephone
Laboratories. The glasses are made
up of arsenic and thallium together
with various proportions of sulphur
or selenium. These new glasses be-
come fluid at temperatures berween
125° and 350°C—i.e. some 300° to
400°C lower than does any previ-
ously known glass. When fluid the
new glasses have viscosities which
cnable an object to be coated simply
by dipping it into the glass. The
glasses have resistivities which vary
from 10° ohm-cm to over 10'* ohm.
c¢m, and thermal expansion coeffi-
cients of the order of 30x10~¢ per
°C. The solubility characteristics of
the new glasses are similar to those
of glasses in general except that they
are insoluble in hydrofluoric acid.

NOVEMBER MEETINGS

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

LONDON
Ist. LE.E.—“ Transistor  instru-
mentation in rockets " by G. G. Haigh

at 5.30 at Savoy Place, W.C.2.

2nd. LEE.—*“The ionosphere—a
a review of recent progress” by Pro-
fessor W. J. G. Beynon at 5.30 at Savoy
Place, W.C.2.

2nd. Brit.I.LR.E.—Discussion on
“Radar—pulse or C.W.?” at 6.30 at
the London Schoal of Hygiene and
Tropical Medicine, Keppsl St, W.C.I.

2nd.  British Kinematograph Society.
—*“ Transmission of flms by cable

using the slow scan method” by
C. B. B. Wood and J. J. Shelley
(B.B.C. Research Department) at 7.30

at the Central Office
Hercules Road, S.E.l.

7th. LE.E.—Discussion on “ The
impact of television on saciety ” opened
by Lord James of Rusholme at 5.30 at
Savoy Place, W.C.2.

9th.  Brit. LR.E.—* Diagnostic appli~
cations of ultrasonic” by T. G.
Brown at 6.30 at the London School
of Hygiene and Tropical Medicine,
Keppel Street, W.C.1.

9th. Institution of Production
Engineers.—* Induction  heating ” by
D. G. Jones at 7.15 at 10 Chesterfield
Street, W.1.

10th. Television Society.—** Masers
and parametric amplifiers: their use in
ultra low noise receivers ” by C. R. Rus-
sell (G.E.C. Research Laboratories) at
7.0 at the Cinematograph Exhibitors’
AssCo;:iation, 164, Shaftesbury Avenue,
w.C.2.

of Information,

10th, Radar & Electronics Associa-
tion.—*“ V.H.F. aerial techniques » by
C. A. Burgess at 7.30 at the Royal
Society of Arts, John Adam Street,
w.C.2.

11th. LE.E.—* The future of °elec-
trics* and ‘ electronics’ in aircraft and
guided missiles” by the Rt. Hon. the
Viscount Caldecote at 5.30 at Savoy
Place, W.C.2. (Joint meeting with the
Royal Acronautical Society.)

14th. LE.E.—Discussion on “Tunnel-
diode  applications and circuitry
opencd by Dr. G. B. B. Chaplin and
Dr. R. W, A, Scarr at 5.30 at Savoy
Place, W.C.2.
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. 16th, LEE.—- Radiocommunication
in the power industry” by E. H. Cox

and R. E. Martin at 5.30 at Savoy
Place, W.C.2.
16th. Brit..R.E.—* Digital comput-

ing elements for instructional use ” by
Lt.-Col. I. W. Peck at 6.30 at the Lon-
don School of Hygiene and Tropical
Medicine, Keppel Street, W.C.1.

18th. Institution of Navigation.—A
one-day symposium held jointly with the
British  Interplanetary Society on'
“ Navigation for the early exploration
of the moon™ at 10.0 at the Royal

Geographical Society, 1 Kensington
Gore, $.W.7. -
18th. Institution of E) ectronics.—

““ Magslips, synchros and their applica-
tions ” by J. H. Batchelor at 7.0 at the
London School of Hygiene and Tropical
Medicine, Keppe! Street, W.C.1.

22nd-24th, I.E.E.—Conference on
electronic telephone exchanges at Savoy
Place, W.C.2.

23rd.  Brit.I.R.E.—* Objective and
subjective  requirements for loud-
speakers ” by F. H. Brittain at 6.30 at
the London School of Hygiene and
&r(():pllcal Medicine, Keppel Street,

25th. Television Society. —
“ Measurement techniques for tele-
vision broadcasting ™ by L. E. Weaver
and 1. J. Shelley (B.B.C.) at 7.0 at the
Cinematograph Exhibitors’ Association,
164, Shaftesbury Avenue, W.C.2.

30th. LEE.—“The potentialities of
artificial earth satellites for radiocom-
munication ” by W. J. Bray at 5.30 at
Savoy Place, W.C.2,

30th. British Kinematograph Society.
—* 16-mm fast pulldown television re-
corders” by M. E. Pemberton (Mar-
coni Research Laboratories) at 7.30 at
the Central Office of Information, Her-
cules Road, S.E.1.

BIRMINGHAM

23rd. Brit.I.R.E.—Discussion on
“The various routes to professional
qualifications in electronic engineering ”
with Professor D. G. Tucker in the chair
at 6.15 at the University, Edgbaston.
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23rd.  Television Society.—** Euro-
vision” by J. H. Holmes (B.B.C.) at

7.30 at the New Physics Lecture
Theatre, The University.
BRISTOL

22nd.  Brit.L.LR.E.—* Transistors in

control circuits ” by E. Woltendale at

7.0 at the School of Management
Studies, Unity Street.
CAMBRIDGE

15th. 1.E.E.—* Channelling — a

sketch” by T. B. D. Te.roni (Elec-
tronics and Communications  Section
chairman), the Cavendisn
Labaoratory.

24th. 1.E.E.—“ Television record-
ing: a survey of the problems and
methods currently in use” by J. Red-

at 8.0 at

mond at 8.0 at the Cavendish
Laboratory.
CARDIFF
23rd.  BritL.R.E.—“ Radio naviga-

tional aids in airczalt” at 6.30 at the
Welsh College of Advanced Technology.

CHELTENHAM

22nd. Society of Instrument Tech-
nology.—* The operation and control of
ERNIE ” at 7.30 at the Belle Vue Hotel.

CHESTER

14th. LE.E.—“ Teaching and learn-
ing machines” by C. E. G. Bailey at
6.30 at the Town Hall.

DERBY

17th. Society of Instrument Tech-
nology.—“ The wavelength standard of
length” by K. J. Hume at 7.15 at the

Derby & District College of Technology,
Kedleston Road.
DUBLIN

17th. 1.E.E.—* Aviation, naviga-

by G. Jones at 6.0 at

tional systems” .
Trinity Col-

the Physical Laboratory,

lege.
EDINBURGH

gth. I.E.E—*Advances in semi-
conductor devices and_circuits > by Dr.

J. Evans and T. H. Walker at 7.0 at
the Carlton Hotel, North Bridge.

9th. Brit. LR.E. — “V.H.F./F.M.
transistor receivers " by H. A. Heins at
7.0 at the Department of Natural Philo-

sophy, The University, Drummond
Street.
FARNBOROUGH

22nd.  Brit.L.LR.E.—*“Radio aids for

automatic landing developed by the
Blind Landing Experimental Unit” by
J. S. Shayler at 7.0 at Farnborough
Technical College.

GLASGOW

7th. LE.E.—*Advances in semi-
conductor devices and circuits ” by Dr.
J. Evans and T. H. Walker at 6.0 at
the Institution of Engineers and hip-
builders, 39, Elmbank Crescent.

oth. ILE.E.—“The digital compu-
ter” by Dr. I. Cochrane at 6.0 at the
Institution of Engineers and Ship-
builders, 39 Elmbank Crescent.

10th. BritL.R.E. — “V.HE/F.M.
transistor receivers” by H. A. Heins at
7.0 at the Institution of Engineers and
Shipbuilders, 39 Elmbank Crescent.
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IPSWICH

28th. LE.E.—“An introduction
electronic computers” by R.
Barnes at 6.30 at Electric House.

LEEDS

8th. L.E.E.—Discussion on “ City
and Guilds or National Certificate?”
opened by G. P. Evans at 6.30 at the
College of Technology, Calverley Street.

to

LIVERPOOL

16th. Brit..R.E.—*“The design of
high quality sound reproducing equip-
ment ” by R. 'l Lakin, K. Lav.n and
F. C. Gibson at 7.0 at the Adelphi
Hotel.

28th. 1.E.E.—* Thermistors—their
theory, manatacture and application ’
by Dr. R. W. A. Scarr and R. A, Set-
terington at 6.30 at the Royal Institu-
tion, Colquitt Street.

MALVERN

3rd. Brit.].R.E.— Electronic sector
scanning ” by Prolessor D. G. Tucker at
7.0 at the Winter Gardens.

MANCHESTER

ird.  Brit.I.LR.E.—* Video-tape re-
cording” by P. Denby at 7.0 at the
Revnolds Hall, College of Technology.

9th. LE.E.—*The applications of
microwaves ” by Professor A. L. Cullen
at 6.15 at the Engineers’ Club.

NEWCASTLE-UPON-TYNE

oth. Brit.1.R.E.—* Distribution of
sound and television by wi-e ” by A. W
Mews at 6.0 at the Institution of Mining
and Mechanical Engineers, Neville Hall,
Westgate Road.

14th. 1.E.E.—* Thermistors—their
theory, manufacture and application ”
by Dr. R. W. A. Scarr and R. A. Set-
terington at 6.15 at the Rutherford
gollgge of Technology, Northumberland
oad.

21st. L.E.E.—“ Radiocommunication
in the power industry” by E. H. Cox
and R. E. Martin at 6.15 at the Neville
Hall, Westgate Road.

RUGBY

16th.
« Transistors and all that” by L.
Davies at 6.30 at the Temple Speech
Room.

1.E.E.—Faraday Lecture on

SOUTHAMPTON

gth. I.E.E.—*“Error correction in
digital data transmission system ” by
Dr. J. E. Meggitt at 6.30 at the Uni-
versity.
STOKE

18th. I.E.E.—* Radiocommunication

in the power industry” by E. H. Cox
and R. E. Martin at 7.0 at the Tech-
nical College.

TORQUAY

16th. L.E.E.—*The Post Office Type
10P valves for submarine telephone te-
peaters” by F. H. Reynolds at 3.0 at
the S.W.E.B. Electric Hall.

WOLVERHAMPTON

9th. Brit.I.R.E.—*“ Modern_com-
puter techniques,” by K. C. Johnson
at 7.15 at the College of Technology.
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New

Additions to the
TRIX Sound

Equipment range

Model B100

Transistorised Amplifier for 12 volt
operation. Output 12 watts. Inputs for
microphone and music. Minimum

i | Model GP100

battery consumption—maximum effici-

AC operated general purpose high
quality Amplifier. 4-way Input Selec-
tor—Bass and Treble controls. 10/12
watts output.

Full details available
on reguest

THE TRIX ELFCTRICAL CO. LTD.
1-5 MAPLE PLACE. LONDON, W.1

Te.: Museum 5817 (@ lines’
Grams: Trixadio Wesdo London
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RANDOM RADIATIONS

By **DIALLIST "

“ Needles *

CURIOUS—isn’t jt>—how often a
new wireless project is found to be a
cause of unwanted interference.*
That may be the last nail in the
coffin of operation “Needles” sug-
gested by the U.S. Army Air Force
and referred to on page 484 of the
October issue. The idea is to put
large numbers of metal strips into
orbit round the earth and to use themn
as reflectors to help world-wide com-
munications. When the plan was
announced an outcry arose from
the International Scientific Radio
Union, which was meeting in Lon-
don. Professor A. C. B. Lovell told
the meeting that “needles” would
seriously hamper both radio astro-
nomy and visual astronomy. There's
also the possibility that it might have
serious effects on long-distance radar.
You probably remember * Window
used by our bombers in the last war.
On their journeys out and home they
dropped quantities of metallized
strips and these completely confused
enemy radar. American scientists
say that it should be possible to work
out a position for a belt of “needle ”
dipoles in which they wouldn’t be in
anyone’s way. That may be so; but
it has to be borne in mind that once
you put things into orbit they’re there
and you can’t get ’em down again
until they fall to earth in their own
good time.

Do They Still Want Lines ?

WOULD a satisfactory system of
removing the lininess from television
images stand a good chance of accept-
ance by the man-in-the-TV-street if
introduced today? I rather think that
it would. Spot-wobble was made part
of Ekco receivers at a time when all
sets had manual focussing. There’s
no doubt that users of sets with this
kind of focusing rely largely on the
lines to indicate whether or not cor-
rect adjustments have been made.
But in all modern sets the focus is
adjusted by the man who installs or
services the set and it stays put. One
would have thought that in these

* When the satellite_balloon “ Echo ” was
put into orbit Capt. H, J. Round pointed
out to us that it would be **aperiodic”
and would rot be an unmixed blessing
since t would increase the field strength
of interference.~—Ed.
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days of smallish living rooms and
larger and larger TV screens a line
climinating system would be wel-
comed, at any rate by those whose
sets have no manual focus controls.
Myself, I think that spot-astigmatism
(or elongation) is probably better
than spot-wobble. This can now be
done optically by a method evolved
and at present being developed by
the Saba company in Germany.t In
this a transparent plastic panel in
which horizontal lenticlar grooves are
cut is placed in front of the viewing
screen of the c.r. tube. The line
structure is made invisible and a
good, clear picture results.

Telegazing

WHY Sshould there be so strong an
urge to watch other people at work?
I'm thinking of manual work, such
as digging or building. The urge is
certainly there and some five years
agoc one big firm of building con-
tractors did their bit towards satis-
fying it by erecting platforms from
which all the world and his wife
could see what was going on. These
platforms have always been well
patronized and now the firm has
gone one better. On a site at the
junction of Gracechusch Street and
Fenchurch Street in London Taylor
Woodrow have fitted the platform
-

1 Wireless World, August 1960. p, 372.

ASSOCIATED

ILIFFE

John Cura and Leonard Stanley.

ELECTRONIC COMPUTERS:
T. E. Ivall. 2nd Edition ..

and electronic engineers.
i MICROWAVE DATA TABLES.

FOUNDATIONS OF WIRELESS
M. G. Scroggie, B.Sc., M.L.E.E.

TELEVISION RECEIVING
W. T. Cocking, M.I.LE.E. 4th Edition

TRANSISTOR A.F. AMPLIFIERS.

WIRELESS SERVICING
W. T. Cocking, M.I.LE.E.

ILIFFE & SONS LTD.,
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CORRECTING TELEVISION PICTURE FAULTS

INTRODUCTION TO LAPLACE TRANSFORMS for radio
W. D. Day, Grad.L.E.E., A.M.Brit.I.R.E.

i A. E. Booth, M.LR.E., Graduate LE.E. . o

D. D. Jones, M.Sc., D.I.C,, and R. A. Hilbourne, B.Sc.

“WIRELESS WORLD" PUBLICATIONS
Net By
Price Post
4th Edition . .. 4/- 4/6
Principles and Applications.
. 25/~ 26/«
32/6 33/6 !
27/6 28/8
.. 16/- 17/4
EQUIPMENT.
30/~ 31/9
21/= 21/10
MANUAL, 9th Edition.
oa .. oo .. 17/6 18/8

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

Dorset House, Stamford Street, London, S.E.1

with Marconi closed-circuit TV. The
public has a fine view of what’s
afoot on a 2I-in receiver. Not
only that, but a remote control unit
near the receiver enables the watcher
to move the camera in bearing and
in elevation, so that different parts
of the site can be viewed. As the
job isn’t due to be completed until
the autumn of next year, telegazers
arc assured of a long spell of watch-
ing.

Radio Doctors

IF sufficient practitioners in a
locality are willing to play, a scheme
has been worked out which may
result in a kind of wireless-linked
medical service. The idea is that the
cars of all who take part shall be
fitted with suitable v.h.f. transmitter-
receivers like those used in radio
taxi systems. Doctors on their visit-
ing rounds would be in constant touck
with a central transmitting station
In the ordinary way most genera
practitioners have to find a telephone
call box or return to their surgeries
in the course of their visiting rounds
to see whether any messages have
come in for them. This wastes time
and would become unnecessary if
they were in touch with a central
station. There is also the important
consideration that in case of an acci-
dent or other emergency medical help
would be available in the shortest

WIRELESS WORLD, NOVEMBER 1960
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possible time. The initial cost of
installing transmitter and receivers
is substanial but it seems to me that
the saving of time makes this well
worth while.

Cheaper C.R. Tubes

IT’S good to see that the prices of
cathode-ray tubes have been further
reduced. That and the twelve
months’ guarantee and the additional
fact that the rebuilding or recondi-
tioning of tubes that have become
defective is now so widely practised
have removed the somewhat hard-up
viewers' worst headache. Its no
longer a disaster if the c.r.t. packs
up, for it can be reconditioned or re-
placed at no staggering cost. I've
known folks who were frightened in
the old days of going in for TV by
the tales of calamity they heard
from others. The c.r.t. might “go”
— and too often it did—soon after
the expiring of the then six months’
guarantee.  Since reconditioning
hadn’t arrived then, there was
nothing for it but to spend a heap
of money on a new tube and, if you
hadn’t got it, you had to forgo view-
ing until you’d saved up.

For Blind Switchboard
Operators

THE Royal National Institute for
the Blind realizes how much elec-
tronics has already done to help
blind people and is always on the
look out for possible new applica-
tions. Recently it suggested to Mul-
lard Research Laboratories that the
transistor and the photoelectric cell
might be made to give assistance to
blind operators of telephone switch-
boards, and the result has been the
development of prototype equip-
ment which is now undergoing field
trials. It is designed for use with
the Post Office P.ABX.1 type of
board and the board itself needs no
modification. A standard fitting of
the board issues an audible warning
when some action is needed and a
carriage containing a photocell is
then moved by the operator along
rails which form part of the board.
If any call lamp is glowing, the cell
responds when over it and causes a
transistor oscillator and a loud-
speaker to give rise to a note—steady
it the lamp glows continuously and
interrupted if it is flashing. I've
little doubt that first the RN.LB.
and then blind operators who come
to use it will be delighted with the
simple device.
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MICRO
SWITCHES

“M" TYPE

MILLIONS OF
OPERATIONS

i

e, S e

BRITISH PAT. NO. 738422
U.S.A. PAT. NO. 2828372
UNIQUE ADJUSTMENT FITTED FOR
5 DEGREES OF PRESSURE ON "M~
TYPE MICRO SWITCHES LIST NOS.
$.530-532.

ROLLER OPERATOR. Choice of
rollers to suit operating media, in
Graphite, Tufnol, Stainless Steel or
Brass.

LEAF OPERATOR. Popular and
general purpose, for cam drive or
operation by slides.

WIRE OPERATOR. For use with
coin-operated vending machines, etc.,
The Stainless Steel wire co-operated
with chuted, selected, coins to effect
necessary switching.

Our 164 page technical catalogue
published in MARCH 1960 con-
tarns illustrations, full working
details and dimensions of over
10.000 ELECTRONIC COMPO-
NENTS. Send for catalogue
201/C. Price 2/6d post free, or
free to trade letterhead or order.

MARK

TRADE

A. F. BULGIN & CO. LTD.. BYE-PASS RD., BARKING, ESSEX

Telephone: RiPpleway 5588 (12 lines)
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UNBIASED

“Things Great and Small”

I HAVE followed with interest and
growing impatience the corre-
spondence in recent issues regarding
the system of numerical prefixes put
forward by A. P. G. Peterson and
quoted by Frederick T. Van Veen
in a letter to the Editor (September
issue). But the letter of D. B. Pitt
(October issue) has finally exhausted
my patience, and I can hold my
Ppeace no longer.

Mr. Pitt, by inference, pleads for
the retention of certain prefixes. All
those he quotes are as numerically
meaningless as mega (great). The
first three he mentions are respec-
tively derived from the Latin nanus
(dwarf), and Greek gigas (giant) and
teras (monster). It is a minor point,
but I would remind him that these
two latter words are far from “ dead »
as he implies in the earljer part of
his letter. They are all very much
alive and used in modern Greek.
The Latin prefix © pico,” which
Mr. Pitt also favours, probably
comes to us from the litera picaia of
medizval manuscripts (later it passed
into the jargon of rinters); it could
also come from the non-U Latin
source which gives us the Italian
piccolo (small).

Unlike Mr. Pitt, Mr. Van Veen
disapproves of these words as much
as I do but he, too, falls into grievous
error.  After giving us a table of the
Peterson system he says: “It is a
pity _that Peterson’s article [in an
IR.E. publication] wasn’t published
ten years ago before such alogical
absurdities as giga won their accep-
tance through default.” It is clear
Mr. Van Veen is ignorant of the fact
that the alogical absurdities which he
deplores were decried, not ten but
over twelve years ago, and a new
system proposed which, in my
opinion, is far better than the one
now put forward by Mr. Peterson.

This pre-Peterson 1948 system
was a logarithmic one in which all
prefixes had a definite numerical
value. It is best explained by the
accompanying table which [ repro-
duce from page 304 of the August,
1948, issue of Wireless World where

103 Treis 10~ Tres

108 Hex 10-% Sex

10° Ennea 10-° Novem
107 Dodeka 10='* Duodecim

it originally appeared. The Greek
multiple prefixes in the left-hand
column and the Latin sub-multiple
ones in the right-hand column can,
for the sake of euphony, be slightly
modified by omitting the final letter,
if a consonant, or by adding a vowel,
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By- FREE GRID

as is done freely in the ordinary met-
ric system where, in addition, k”
usually becomes “c” a5 in
decametre.

In this 1948 system, a megacycle
would be called a hexacycle and a
microfarad would become a sexo-
farad. The system could be extended
more or less indefinitely. We should
lose our old friend “kilo,” of Course,
but does that matter? It is not, and
never was, the word for a
“thousand ” in Greek or any other
language but was introduced arbi-
trarily into French in 1795 to pre-
vent people talking of chiliometres,
In any case, a few years ago we lost
the old familiar * capacity” and
“condenser ” but we soon got used
to it.

18-track Tape

RIGHT from the moment of my
birth as T arrived just after Big Ben
had boomed out the first stroke of
midnight ushering in April 6th, so

“ From the moment of my birth.”

causing my father to lose a year’s in-
come-tax allowance for me, I have
been unpunctual,

It was a bad start and unpunctu-
ality has always scemed to dog me
ever since. Incidentaly, with un-
punctuality goes laziness; indeed,
some people say the latter is the
cause of the former. [ certainly am
lazy and one of the resulrs is that I
like to loll back in a comfortable
armchair while Mrs. Free Grid reads
one of my favourite books to me,

But frequently her time and tem-
per are both short, and I am won-
dering, therefore, if it would not be
possible for some publisher to issue
for people like me, tape recordings
of books read by somebody specially
trained for the job. The jdeal way
would be to have each book dealt
with on the lines of Mrs, Dale’s
diary, and to have the purple pas-
sages in love scenes actually acted,

wWwWWwW.americanradiohistorv.com

vocally speaking, oy some ravishing
blonde and tender-tongued swain.

All this would, of course, take
yards and yards of tape (even if it
were of the later 4-track variety) for
a complete novel. But recorders have
now been designed for the blind in
which no fewer than eighteen tracks
are squeezed on to a i-in tape. This
gives a maximum playing time of no
less than twenty hours which would,
I think, be enough even for the
garrulous Mrs. Dale. For some time,
of course, there have been talking-
books for the blind but mainly on
discs which are now to be allowed
to fade slowly away like old soldiers.
Henceforth all recordings are to be
on this I8-track tape,

I think the most interesting part
of the apparatus is the cassette, This
holds not only a full-length novel—
or what have you—on an endless
tape but has its own built-in playing
head. The idea is, of course, to sim-
plify changing the record for blind
users.

For those of us with the good for-
tune to have the yse
of our eyes, such an
arrangement would
not be really neces-
sary but it would
certainly simplify
mass production of
these records. The
advantage of this
would be that it
would lessen over-
head expenses 1o
have only one type
of record and so pos-
sibly make them
available at a lower
price to the Royal
National Institue for
the Blind which, in
co-operation with St. Dunstan’s, or-
ganizes the Nuffield Talking Book
Library for the blind.

B.B.C. Scrapbooks

I WAS very interested to read the
letter (October issue) from Vernon
Harris, the producer of the B.B.C.
Scrapbooks, in which he explains that
the B.B.C. never allows genuine
morse signals to be broadecast in
dramatic productions.

I was interested to learn, too, that
the errors of the times are also placed
on record by putting them into the
mouths of people like the young
woman at the New Year’s Eve ball,
It is certainly a good idea, and if [
am ever in doubt about my facts
when writing for Wireless World 1
must remember to put them into the
mouth of Mrs. Free Grid.
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AVO INSTRUMENTATIO

AVQ instruments are in
permanent use at
many oil refineries

D.C. Amplifiers

Radiation Monitors

Valve Voltmeters e Trade Mark
Multi-range Testmeters

Yilve Testers

anl other electronis

and nucleomic instruments

‘lﬂh“‘.{‘ ' vmm---

e t...l'
o G PR %ﬂ A Shell Photograph

A 0 S AN

ANV ) 1. TI> AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - S.W.1
Telephone: ViCtoria 3404 (12 lines) Cables: Avocet, Sowest, London

A M MBER OF THE MCTAL INDUSTRIE3 GROUP OF COMPANIES
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Potentialities per pound

Both per £ and per Ib., each
Serviscope* offers greater
flexibility, accuracy and reliability
than any oscilloscope of
comparable specification.

A radical reassessment of design
and production techniques

has enabled smaller, lighter,
instruments with many improved
features to be offered giving a
far higher performance than
their low price would suggest.

Weight: 26 Ibs. E = E

26cuadsto
oy B

T es oot

Electrtcally identical,
but designed for mount-

ing in standard 194"
racks.

D.31 double beam
Serviscope*

D.C. amplifiers and slow speed time base (down to 5sec/em if necessary) are —

eminently suitable for servo work and similar applications. Fast rise time (.06 sec) g’

and high writing speed (10cm/usec at maximum expansion) are essential for any 1 2

work dealing with fast pulses or TV waveforms. The unique triggering arrange- Q

ments enable complex waveforms to be examined in detail with complete accuracy i
of synchronisation. At this moment the D.31 is in use in the diverse fields of com- i
puter development and servicing, radar equipment, telemetering applications,
closed circuit and broadcast TV, automatic telephone equipment.. . and is proving
itself ideally suited to laboratory work where an oscilloscope has, of necessity, to
be somewhat of a Jack of all trades.

single beam oscilloscope
has the same specifications
with a single beam
display. The original,
highly successful,
‘Serviscope'.

Weight: 16 bs. Price £15.

* 'Serviscope’ is the registered trade mark of Telequipment Led.

Teleauioment Limited, 313 Chase Road, Southgate, London, N.14. Tel: Fox Lane 1166
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Abridged Data

f [ PLV. | ik | Ik(av) | Heating-up
Type No. Am:;l‘can CV No. Base (\\/;) I (L’) max. | max. max. I Time
. , l W) | A [ A | e

RR3-250 3B28 CV1835 | 4-pin 2.5 5.0 10 i 1.0 | 025 10

| ux | 5.0 20 | 05 }
RR3-1250 4B32 cves18 | BeF ] 50 | 7.0 10 | 50 | 1.25 30
RR3-1250A - Cv2399 | Goliath 4.0 1 13 [ 5.0 1.25 30

Edison I

Screw [
RR3-1250B - - Gollath 4.0 7.0 I 13 5.0 1.25 30

| Edison

Screw

T
Ot ) e,

/" voltage
rectifiers

Mullard xenon range gives you

* short heating-up time <+ wide ambient temperature range
* no conditioning on installation

s+ high safety margin on breakdown voltage < long life

Xenon rectifiers can be operated over a wide ambient tem- Two of the valves can be used as plug-in replacements for
perature range, they are not restricted to vertical mounting, mercury types: the RR3-12508 in place of the RG3-1250; and
they have a short heating-up time and require no "condition- the RR3-1250A in place of the RG4-1250 (CV5) in applica-
ing” on first being put into service. These and other features tions where the peak inverse voltage does not exceed 13kV.
make for great operational convenience and the valves are Further details of both Mullard xenon and mercury vapout
suitable for use in both fixed and mobile equipment under types are given in the leaflet ““High Voltage Rectifiers” which
all climatic conditions. ts freely available from the address below.

I e GOVERNMENT AND INDUSTRIAL VALVE DIVISION,
S MULLARD LIMITED, MULLARD HOUSE, TORRINGTON PLACE, LONDON, WC1. TEL: LANGHAM 6633
@ MVT 401b



57 mins. per rev.
to 2,700 revs. per min.

Built-in limit and
programme switches

Continuous running
and reversing

RQI6

DRAYTON REGULATOR & INSTRUMENT CO. LTD.
West Drayton, Middlesex. West Drayton 4012
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No other motors offer the wide range of speeds,

torques and programme switching of the versatile Drayton RQ.
Conforming to BSS 170/1939, it is suitable for continuous

or intermittent running, reversing, and can be supplied with or
without internal limit and programme switches. Motors

giving a shaft rotation of more than one revolution before
switching operates, or with multi-position switching, are also
available. Write now for your copy of Data Sheet No. 302.

LY @I

FRACTIONAL H.P. MOTORS
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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 facilities 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 varlable from 0-9usec to Conclusion of pre-pul_se to advent of
1-05sec l.e. 0:95¢cfs to 1-1Mc/s. Accuracy +5%. main pulse, delay variable from 0-09usec to

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

40mpusec. 8V peak In 7502, positive going.

Maln 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 750 rise time 10musec coincident with main puise.
10V max in 1500 rise time <20musec 25musec wide 3V max in 75%, rise time
25V max in 600} rise time <40musec <8musec.
50V max in 1000Q rise time 50mpusec
Polarity:  Positive or negative going. Sync, trigger or single shot facilities provlded.
Accuracy: +2%. Full data available on request.

RANK CINTEL LIMITED
WORSLEY BRIDGE ROAD * LONDON : S E26
HITHER GREEN 4600

Sales and Servicing Agents * Atkins, Robertson & Whiteford Ltd., Industrlal Estate, Thornliebank, Glasgow.
McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester 16. Hawnt & Co. Ltd., | 12/1 14 Plitchett Street, Birmingham 6
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joint responsibility...

To rely on Enthoven for all your soldering requirements is a policy
that will take a load off your shoulders...

Superspeed and Superspeed ‘XX’ cored solders are un-
equalled for general assembly work on radio, television,
electronic and telecommunication equipment:

Enthoven preforms, such as cored solder washers,
rings and pellets, are available or can be designed to
meet the precision requirements of the most advanced
manufacturing techniques:

st i
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Enthoven aluminium cored solder is the perfect medium for
soldering aluminium to aluminium — or aluminium to copper,
tinned copper, tinned and silver-plated brass and most other
non-ferrous metals:

ENTHOVEN

SOLDER PRODUCTS

The comprehensive Enthoven range of solder

products comprises cored solder wire, solid solders,

materials for soldering aluminium and for the

processing of printed circuits, fluxes of all kinds,

standard and special preforms and many other pNTHOVEN SOLDERS LIMITED

zlr’leg"l‘;léﬁ‘;;goﬁigg Og?:;:é zg;';i%%gﬁt;n;%rgaggg Sales Office & Works: Upper Ordnance Wharf, Rotherhithe Street,
of “Enthoven Solder Products’ — or for more de- g 51 'T?'IEP ho.m?: BERmandtEy 2018

tailed technical literature on any soldering material Head Office: Dominion Buildings, South Place, London, E.C.2.
in which you are specifically interested. Telephone : MONarch 0391
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So easy to build
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Model
S-33
A versatile
high-quality
self-contained
STEREO/
MONAURAL
Amplifier with adequate output for a living
room—or can be used to convert a favourite
{monaural) radiogram into a stereo-radio-
gram. 3 watts per channel; 0.3% distortion
at 2.5 w/chnl.; 20 dB N.F.B., inputs for Radio
(or Tape) and Gram., Stereo or Monaural;

Ganged controls. £1 1 _8.0

Sensitivity 100 mV.

HI-FI SINGLE CHANNEL
AMPLIFIER KIT Model MA-12

A compact high
fidelity power
amplifier (in-
cluding auxiliary
power supply).
12 watts output.
Wide frequency

range and. low
distortion. A
variable  sensi-

tivity control is
fitted enabling it
to be used with
an existing. am-
plifierin a stereophonic system. Other applica-
tions include sound reinforcing systems,
transmitter modulators, for use with tape
recorders, also as a general purpose laboratory

amplifier. .1 9.6

TRANSCRIPTION RECORD
PLAYER
Model
RP-1U

With 4-spd.
A.C. motor
unit and
Stereophon-
ic Pick-up
completely
High performance at

assembled on plinth.
Jow cost.
This actractive Transcription Record Player

incorporates many new features which
make it suitable for all types of recordings on
discs. It has the new Collaro RP.594 unit
with the Ronette Stereo Pick-up and gives
excellent results on stereo or mono (16, 33,

45 L.P. or 78 r.p.m.) £12.10.0

gramophone records.

STEREO-HEAD BOOSTER KIT
Model
USP-1

Hi-Fi  Stereo
Pre-Amplifier
for low-output
Hi-Fi  P.Us,
lnput 2 mV. to
20 mV. Output
adiustable
{from 20 mV. to 2 V. 40-20,000 c¢fs. Also
suitable as low-noise R.C.-Coupled high-

gain monaural £5.1 9-6

amplifier,

DEPT. W.W.II,

A member of the Daystrom Group-

WIRELESS WORLD
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STEREO CABINET KIT

CPEN

Specizlly developed to meet the varying needs

of different homes.

It will house Tape Deck and/or

Recorgl Player, F.M. Tuner and Stereo Amplifier,
In addition, for the convenience of those to whom

space is an overriding consideration,
to house speaker systems at each end.

it is possible
For this

purpose a loudspeaker kit, comprising two 4in.

plus 8in.
grlllg. cutting template,
details is also available.

speaker systems, balance unit, speaker
padsaw and mounting
Neutral hardwoods have

carefully been selected so that the finished product
can be stained and polished to individual choice.
There is storage space for records, etc., also for

power amplifiers. Dimensions:
height 30in., depth 2lin,

CL OSED

Mk. | for Tape Deck or Record Player £15 IB 6
. £17

Mk. Il for both T/D and R/P .,

length 464in.,

6

EQUIPMENT CABINET KIT

pecrcoe CHEPSTOW ooy

Specnally desugned for those whose floor space
is at a premium. Will house Record Player, FM

Tuner, Stereo Amplifier and additional

power

ampliﬁers where needed. An upper deck is available
for the self-powered stereo amplifiers to ensure

maximum heat dissipation.
white for finishing to personal taste.
dimensions are 35in. x [8in. x
33in. high.

Veneered and left in
Overall

£10.10.0

@ Deferred Terms @

available on all orders above £10.

m}
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so easy to use

-

HI-FI STEREO AMPLIFIER KIT
Model S-88

Gives 16 w. out-
put (8 per chan-
nel with 0.1 per

cent. distortion
at 6 w, per chan-
nel). it has

ganged controls,
STEREO/MONAURAL gram, radio and tape
recorder inputs and push-button selection as
well as many other first class features well
above its price range. In two-tone grey
metal cabinet with a golden surround and

fittings. Also ultra-linear 25 5 6
s ds

push-pull output.
Basic sensitivity 10 mV. (2 mV. awailable 20/~
extra).

HI-FI SPEAKER SYSTEM KIT
Model SSU-I

Ducted-port
bass reflex cab-
inet, "in the
white."’ Fre-
quency response
to 40-16,000-c/s.
Power rating 25
watts. Matched

speaker units
8in. high flux
(12,000 lines)

with hyperbolic cone and 4in. wide angle
dispersion type for higher frequencies.

With legs £11/12/6......... 10-5.6

COTSWOLD SPEAKER
SYSTEM KIT

This  acoustically
designed enclosure
measures 26 x 23 x
154in. and houses
a special 12in. bass
speaker with 2in.
speech coil, ellip-
tical middle spea-
ker together with
a pressure unit to
cover the full fre-
quency range of
30-20,000 cls Its
polar distribution
makes it ideal for really Hi-Fi Stereo.
Delivered complete with speakers. cross-over
unit, level control, Tygan grille cloth, etc.
Left *“in the white " for finish to personal
taste, all parts are precut and drilled for

ease of assembly. 19_1 8.6

STEREO CONTROL UNIT KIT
Model

USC-1

Incorporates
all worth-
while features
for high fi-
delity stereo and mono.

Push-button selec-

tion, accurately matched ganged controls
to -+ ldB. Negative feedback rumble and
variable low-pass filters. Printed circuit
boards. Accepts inputs from most tape heads
and any stereo or mono-

pick-upy. £ 7-19-6

TAPE DECKS now available as ** packaged
deals '’ with other equipment.
Details on request.

l T D I SRS an o o o o o o o

GLOUCESTER, ENGLAND
MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS

ottt
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Technically
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Sin. OSCILLOSCOPE KIT
Model O-12U

Laboratory quality at
utility oszilloscope price
and ease of assembly make
this kit of outstanding
value. Vertical frequency
response 3 ¢fs to 5 Mc/s.,
+1.5 dB. —5 d8., sensi-
tivicy 10 mV. per em. at
| ke. Horizontal frequency
I ¢c/s. to over 400 kcfs.
{+£1 dB. up to 200 ke/s.).
The Heath patented sweep
circuit functions from 10 cfs
to 500 kefs. in five ranges
giving five times the usual
sweep of other ’scopes.
In addition it has exceedingly short re-trace and rise
times and electronically stabilised power supply.

Included is a 48-page instructional £34 15-0
.

Manual.

ELECTRONIC SWITCH KIT Mode]

(Oscilloscope Trace Doubler) S-3U
-mh This extremely useful»
s extend the use of your
< single-beam oscillo-
3 & scope for duties other-
2 . L wise only in the pro-
¥ vince of the double-
. beam tube.
. =
& Ll cost, the Heathkit
e @ - @ ® model S-3U will give
o = you the advantages of
a double (or other multiple) beam ’'scope, while
retaining all the advantages of your present single-
bzam instrument.
the simultaneous observation of two signals on the
screen of a single-beam C.R.T_. oscilloscope, has cost
nearly as much as the ’scope itself. 9-1 8.6
RESISTANCE-CAPACITANCE
BRIDGE KIT Model C-3U
Measures capacity 10pF
1002 to 5 megohms and
power factor. 5-450 v.
test voltages. Safety
switch provided.
£7.19.6
AUDIO SIGNAL GENERATOR KIT

low priced device will
o i w ”,
. In short, at a nominal
&
Hitherto an electronic switch of this nature, permitting
to |,000uF, resistance
Model AG-9U

10 c¢fs. to 100 kcfs.,
switch selected. Dis-
tortion less than 0.19%.
10 v. sine wave output
matered in volts and

@ £19.3.0

AUDIO VALVE MILLIVOLTMETER
KIT Model AV-3U
Very sensitive. High stability. | mV. to 300 V. A.C:

10 c/s to 400 ke/s. £13.18.6

WIRELESS WORLD
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DAYSTROM
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excellent
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MULTIMETER KIT
Model MM-IU

Provides wide voltage, current, reslstance
and dB ranges to cover hundreds of
applications.  Sensitivity 20,000 ohms/
volt D.C. and 5,000 ohms/volt A.C.
Ranges: 0-1.5V to 1,500V A.C. and D.C.;
IS0uA to I5A D.C.; 0.2Q to 20MQ.

44in. 50 uA meter. £1 1 -8-6

DECADE CAPACITOR

KIT Model DC-IU
Capacity values 100uuF to O.llIuF in
100uuF  steps. Precision silver-mica

loss ceramic

£5.18.6

capacitors and minimum
wafer switches ensure
high accuracy.

TRANSISTOR PORTABLE
RADIO KIT Model UXR-I

Presented in elegant real hide case with
tasteful gold relief. Can be assembled
in 4 to 6 hours, and you have a set in the
top flight of transistor portables. Pre-
aligned I.F. transformers, printed circuit

and a 7in. x 4in. high- £14.1 8_6

flux speaker.

HI-FI F.M. TUNER

Tuning range 88-108 Mgc/s.  Flywheel
tuning.  Attractive Plastic Front Panel
in two-tone grey with golden trim,
surround and motif, Thermometer
type visual tuning indicator. Pre-aligned
L.F. transformers (eliminates adjustment).
Three LF. Stages. Wide-band low dis-
tortion. Ratio Detector. Complete
R.F. Unit, wired, tested and pre-aligned
(ready for mounting to chassis). Printed
circuit for 1.F. Amplifiers and Ratio
Detector, for ease of assembly. No align-
ment nacessary after assambling. Built-
in power supply. Output sockets for
stereophoni: adaptor (for stereo trans-
mission when available).

TUNER UNIT Model FMT
-4U  (incl. 16/11 P.T.} with
10.7 Mc/s LF. output ......... £3 2 ©
LF. AMPLIFIER Model FMA-
4U complete with case and
valves (RPN 411 I L I

...Total £13 12 6

Sold separately .,..

CAPACITANCE METER KIT
Model CM-IU

This Direct-Reading Capacitance
Meter is a very low priced, time-
saving instrument which is so useful
that it should be part of the general
equipment of every electronic
laboratory and production line.
Easily built in a few hours. 0-100uuF,
0-1,000:1F, 0-0.01uF, 0-0.1uF. The
meter has 44in. scale and can be
used by an unskilled operator

ster few minutes” 944 40 0

nstruction

2%in. SERVICE OSCILLOSCOPE
KIT Model OS-1

Light, compact, portable, for service ‘engincem.
Printed circuit board for easy construction. Wt

10§ b, Size Sin. x 8in. x l4in. 848 106

long.

POWER SUPPLY UNIT KIT
Model MGP-I

Compace, general pur-
pose unit suitable for
FM Tuners, Tape Re-
cording Amplifiers and
general Laboratory
use. Input 1007120 v.,
200/250 v., 40-60 cfs.
Output 6.3 v. 2.5 A.

AUDIO WATTMETER KIT
Model AW-IU

This popular meter is used in many recording studios
and broadcasting stations as a2 monitor as well as for
servicing purposes. Dissipation rating up to 25 w.

continuous, 50 w. intermittent. £1318 6
=1 0.

VALVE VOLTMETER KIT
Model V-7TA

The world's most popular valve
voltmster, with printed circuit

and | per cent. precision
resistors to ensure consistent
laboratory performance. It has

7 voltage ranges measuring res-
pectively d.c. volts to 1,500 and
ae to [,500 r.ms. and 4,000
peak to peak. Resistance measure-
ments from 0.1 ohm to 1,000 M
ohms with internal battery.
D.C. input impedance is |l
Megohms and dB measurement
has a centre-zero scale. Com-
plete with test prods, leads and
standardising battery

£13.0.0

R.F. PROBE KIT Model 309-CU

This complete probe kit will extend the frequency
range of the V-7A Valve Yoltmeter to 100 Mc/s.
and will enable useful voltage indication to be ob-

tained up to 300 Mc/s. £1 5 6

@ Deferred Terms available on all orders above £10, ]

+++++++>-~-DAYSTROM LTD
I Shah b o b b B

DEPT. W.W.I|l, GLOUCESTER, ENGLAND
A MEMBER OF THE DAYSTROM GROUP, MANUFACTURERS OF
Rahahananan o b o ob ob Dot i B o i 8 1 SR S S UP N  Gaaaaaa
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‘““ HAM” TRANSMITTER KIT
Model DX-40U

Covers all amateur bands
from 80 to 10 metres.
Power input 75 watts
C.W. 60 watts peak
controlied carrier phone.
Output 40 watts to
aerial. Provision for
V.F.O. Filters minimise

erence.£29.10.0

BALUN COIL UNIT KIT
Model B-1U

Useful transmitter accessory. Will match unbalanced
co-axial lines, used on most modern transmitters, to
balanced lines of either 75 or 300() impedance, Can
be used with transmitters and receivers without adjust-
ment, over the frequency range of 80 through §0 metres,

and will handle power inputs up to
> diiy £4.4.6

AMATEUR TRANSMITTER KIT
Model DX-100U

The world’s
most popular
“Ham” T.X. Kit

@ Completely self-contained, compact “’ Ham ' Trans-
mitter.

@ Built-in, high stable YFO and all Power Supplies.

@ TVI: Careful design has reduced TVl to a minimum
by use of effectively screened frequency-generating
stages and pi tuned circuits at the input and output
of the PA stage, and by Il chokes and pi network
filters to all outlets from the cabinet. No fewer than
35 disc-ceramic by-pass capacitors help to achieve
“the exceptional stability and high-performance for
which this Transmitter i1s noted.

@ The KT88 high-level anode and screen modulator
stage gives over 100 watts of audio from less than §.5
mV. input.

@ Adjustable drive and clamp control ensure that valves
are only driven sufficiently to maintain the required
output.

@ Keying on CW is via the YFO and buffer amplifier
cathodes; the other RF valves are biased beyond cut-
off. When zero-beating the TX with incoming signals,
the exciter stages only may be run without the final
amplifier being switched on.

@ Provision has been made for remote control operation,

@ VFO slow-motion drive is very smooth and back-lash
tree. @ YFO or Crystal control.

© ik phone o cw. 0. £78.10.0

*

Our Technical Consultation and Service

Departments are always ready to help in

the unlikely event of your experiencing
any difficulty.

*

MATCHED
HI-FI STEREO KIT

4.speed Transcription Re-
cord Player Model RP-IU £12 10 0

6 w. Hi-Fi Amplifier, Mod.
$-33 fooa

000000 Gaa000000050 (L)

Twin Stereo Speaker Sys-

tems Model SSU-I

Total
separately

if all ordered

cost If purchace

..o £44

vours for £42.10.0

¢ 0

together, or £8/8/—

deposit and 9 monthly payments of
£4/3/-. Pedestal speaker legs £2/14/—
optional extra.

FREE ON REQUEST

A copy of our
Haathkit Catalogue.

free dalivery in U.K.

*

§
§

To all readers in
Northern England
we extend a very
bearty invitation to
examine our kits
ar the
“DO-IT-YOURSELF”

EXHIBITION
City Hall
‘Manchester
NOYV. 819
STAND 39

NEW (British)
Prices include

Nl

(m]

(m]

VARIABLE FREQUENCY
OSCILLATOR KIT
Model VF-1U

Specially designed to
l l -

meet the demand for
the maximum possible
flexibility from an ama-
teur Transmitter which
would otherwise be sub-
ject to certain limitations §
imposed by crystal con-
trol. For all Amateur
Bands 160-10 metres.
Ideal for Heathkit DX-
40U and similar transmitters..........
Price less valves £8/19/6.

£10.12.0
DUAL-WAVE TRANSISTOR RADIO

KIT Model UJR-]

This sensitive headphone set is a fine introduction to

electronics for any youngster.

Operated by a smafl torch battery, £2'1 6'6
Additional Amplifier Stage Model UJR-IS will
enable the UJR-I ¢o work a loudspeaker under favour-
able conditions. 16/6 extra.

*

TAPE AMPLIFIER UNITS
Models TA-IM and TA-IS

This Combined Tape Record/Replay Amplifier is avail-
able in both monophonic and Stereophonic models.
Model TA-IM can be .modified to the stereo version
with modification kit TA-IC.

TA-IM £16/14/0; TA-IS, £22/4/0; TA-IC, £6/0/0.

FOUR-WAVYE TRANSISTORISED
PORTABLE RECEIVER
Model RSW-I
Using 7 latest type transistors and three diodes this

highly sensitive set is specially designed for Short and
Medium wave-bands (200-550, 90-200, 18-50 and 1(-18

m.). In solid leather case fitted with
retractable whip aerial .................. £20-18.6
R.F. SIGNAL GENERATOR
Model RF-1U
Provides extended frequency coverage on six bands

from 100 kefs.-100 M:Ils. on funldbamen-
tals and up to 200 Mc/s on calibrated
harmonics. £1 1 '1 1 'o

GRID-DIP METER
Model GD-IU
Functions as oscillator or absorption wave meter. With

plug-in coils for continuous frequency
coverage from 2 Mcfs. to 250 Mcfs. £9-19.6
34-lU extend

Two Additional Plug-in Coils Model
coverage down to 350 kcfs. With dial correlation
curves, 15/~

TRANSISTORISED GRID-DIP METER
Model XGD-I|

Similar to GD-IU. Fully transistorised with a fre-
quency range of 1.75 to 45 Mcfs.... .. £9 18 6
s .

I Please send me FREE CATALOGUE (Yes[No).........

I Full details of Model{s)............ccooviiiivviiiniieerans l
NI T, (e | 5 S5 SRR |

' (Block Capitals)

e e e —_————

® Deferred Terms available on all orders above £10 ®

DEPT. W.W.l| GLOUCESTER, ENGLAND
THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS
DU UGPSR S AR A S g i i i o i i i e e i i i i o
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A FULL RANGE OF AC.&D.C.

SOLENOIDS

PROMPT DELIVERY

Hlustrated technical data sent on request:
ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS

Telephone : Stevenage 2110-7
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YOU CAN’T HELP EARNING MORE

FREE

OVER

POPULAR
MODELS

6 PACKED VOLUMES

MORE THAN

3,800
CIRCUIT, COMPONENT AND
CHASSIS LAYOUT DIAGRAMS

OVER

3,750 PAGES

2 YEARS' FREE
POSTAL ADVISORY
SERVICE

WITH NEWNES

Vi B‘K‘ys Radio and Television

Servicing

Data for Pre-1954 to 1960 Models

Newnes Complete Library of Servicing Data is exactly
suited to your needs. Here in six packed volumes are all
the circuits, component and layout diagrams you must have
for speedy, efficient repair work, tuning and general
maintenance—over 2,300 models pre-1954 right up to 1960.
All the famous makes below are included-—everything you
want for years to come. If you’ve never seen previous
editions be sure to see this one!

EVERYTHING YOU NEED

Ready for instant use are thousands of diagrams—TV receivers
from single band sets to latest 13-channel 110°-tube models,
including transportables, and combined TV/FM sets. Also radios,
including Transistor and VHF/FM models, Radiograms, Portables,
Transistor Personals, Tape Recorders, Car Radios, Record
reproducers (including Stereo).

TELEVISION, RADIO, RECORD REPRODUCERS, TAPE RECORDERS-
ALL THESE POPULAR MAKES—

Servicing Data for Ace, Alba, Ambassador, Argosy, Armstrong, Baird, Banner,
Beethoven, Berec, Brayhead, Bush, Capitol, Champion, Channel, Collaro, Cossor,
Cyldon, Dansette, Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco,
Elizabethan, E.M.l., Emerson, English Electric, Ever Ready, Ferguson,
Ferranti, G.E.C., Grundig, H.M.V., Invicta, K-B, McCarthy, McMichael,
Marconiphone, Masteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto
Scott, Philco, Philips, Pilot, Portadyne, Pye, Pye Telecommunications,
Radiomobile, Rainbow, Raymond, Regenione, R.G.D., Robert’s Radio,
Sobell, Spencer-West, Steila, Strad, Ultra, Valradio, Vidor, Walter, Webcor.

Important Reference Data on Valve and Picture Tube Bases and
Equivalents. B.B.C. and European Broadcasting Stations. TV and

VHF/FM Channels and Stations. Battery equivalents. Colour
codes, etc,

Practical Guidance on Modern Circuit Developments. Fault-
finding and Alignment. Servicing Tape Recorders. Aerial

Installation. Electrical and Car interference suppression.
Servicing Transistor and VHF/FM Radios. Printed-wiring sets.
Servicing Equipment. Salvaging Picture Tubes, etc.
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NEWNES

Radio & TV Servicing

SEND TO-DAY FOR
FREE EXAMINATION ,

GEORGE NEWNES LTD.
15-17 LONG ACRE, LONDON, W.C.99

Please send me Newnes RADIO AND
TELEVISION SERVICING without obli-
gation to purchase, I will return it in 8
days or send 11/- deposit 8 days after
delivery, then twenty monthly subscriptions
of 11/- paying £11 11s. 0d. in all, Cash price
in 8 days is £11.

THIS PAGE Ll L Ll T ———

Mro, Mrse, Miss...ooiin i e e
Addrsss oo oo e e
.......................................................... ik (Vere apptar
. HouscOWNER THIS IS NEWS—According to the Press—fewer TV
Occuparion . ....oooviiviiii e Houscholder sets are being sold . ., this means
. i o o Sy
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HOW TO FOLD | {3§ii! | 2
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turning top half down- ¥ i S o z : - l: i
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(C) and tuck (C) into (B) ©| 5 1 %2z . |2 |
so that Reply-paid por- <| &5 E (o Iy 4 |< i
tion with NEWNES ad- 2| 28z~ Q2 o |
dress is shown. oj %§ m =2 IS |
N A=l v 40 [T |
| B lo " I !
FINALLY ] = | = .
(V)
POST | | '
| | |
' b
T O it D A Yo I T g I l
j 2333y [ |
S 3 ?, v 3
. | €82E I l
No Stamp Required | 3 l i
1 1 [ |



NOVEMBER, 1960 WIRELESS WORLD 13

‘mﬁi |

ﬁ%}ﬁ

(tu

= = = -
e A e s =

T T S e e = e 2

A TN e e =

A T T T = e

N T RN e e e = o

e e

AT T ST e T e = e

AT T T e e e e

N S N T = —
— N L ST e s
— s T S T e e e P
N T T RS LTI e T = - =
e N T T N T I s s s = = =
_ = == == = - =
T === == = = ==
e i === = ==
== ======
e ] === === =
T e = = = =z = =T ===
P R e R R e ] =

o =i ) e e =
T S A N e e e — o= T =
AT T S s S o T s T
—— - E L e T e D
e = T m e e T S
e, = e e T S

I = e e — D

. = o Sn e, = T

N S T W e O

——— i = e T

e T I ST

e T A m T

s

e T

e

|

%sitﬁtl

/
peak performance is the aim . . .
/

/ . . . Brimar valves are today’s first choice, in every
/ sphere of electronics. Whether the need is for a
/ sub-miniature valve for service in a guided missile-
or a pentode for use in a straightforward amplifier —
/ precision-made Brimar valves promise optimum
/ results always. Brimar’s name for peak performance
s is well recognised by Britain’s leading

/ manufacturers. And this same performance makes

/ Brimar valves first choice for replacement purposes too.

FOOTSCRAY - SIDCUP - KENT - FOOTSCRAY 3333
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Model PKGS Radio-

gram, in  natural
sycamore
Model Acelier |, in

sycamore and white

Loudspeaker L, match-
ing Atelier |

Model SKS  Table
Radiogram, in syca-
more and white with
plastic lid

Model TPl Transistor-
ised Battery Portable
Radiogram

WIRELESS WORLD

NOVEMBER, 1960

contemporary radios and radiograms

Model Atelier |. Table radio-

gram, with two LI Loudspeakers for
phonic or stereophonic repro-

duction of radio and record.

TYLED in beauty to delight your eyes
and ears.

Providing the most critical listener with concert-
hall mono or stereophonic reproduction of radio
and record in the comfort of his own home, in
cabinets of undating charm and beauty . . . a range
of moderately priced radio receivers and radio-
grams that will satisfy the taste of the most
fastidious, in keeping with modern furnishingtrends.

T

Available from leading Departmental Stores and Radio Dealers
Sole Concessionnaires for United Kingdom

WINTER TRADING CO. LTD.
95/99 Ladbroke Grove, London, W.II.
Telephone: Park 1341 (10 lines)
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SernJor(el

SILIGON h.t. power rectifier

type FST1/4 for television receivers

The FST1/4 Silicon Power Diode has been specially designed for
domestic television receiver H.T. power supplies and is of partic-
ular interest to circuit designers planning receivers with 110°
scanning, 625 line receivers and colour television receivers. Two
diodes may be used in series to provide capacitor smoothed H.T.,
direct from 250 volts A.C. mains.

SenTerCel FST1/4 silicon rectifiers are miniature wire ended
devices which can be speedily mounted to tag panels, no heat sink
being required. Typical performance curves and design procedure
are included in leaflet MF/109.

Important advantages of
the FSTI1/4 silicon
rectifiers are :—

Large Power Output &
for Small Size

35 Amp Surge Current @
Rating (5 m/secs.)

High Ambient
Temperature Operation

No Heat Sink Required
High Output Voltage
No Forward Ageing

High Efficiency

Low Cost

_f@;::::::"‘"“? Srandard Telephones and Cables Limired

I Registered Office : Connaught House, Aldwych, London, W.C.2
6C/6 MF RECTIFIER DIVISION;: EDINBURGH WAY * HARLOW - ESSEX
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Where great things

are done with

Microwaves

RADAR: Fire Control ° Navigation of Aircraft and Small Ships ° Automatic Landing . Missile
Guidance . Transponders ¢ COMMUNICATIONS: Muldchannel Radio Links for telemetering
Data and Speech ¢ VALVES: Klystrons and Magnetrons for 35/GCS and 75/GCS bands * Monitor
Diodes for I/GCS to 35/GCS ¢ INSTRUMENTS: Comprehensive Waveguide measuring circuits
covering 6 to 75/GCS e RESEARCH: OQutstanding Research and Development of- the latest techniques.

COMMUNICATIONS DIVISION - RADAR DIVISION - VALVE DIVISION
MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION - RADAR RESEARCH LABORATORY

ELLIOTT BROTHERS (LONDON) LTD

ELSTREE WAY, BOREHAMWOOD, HERTFORDSHIRE * ELSTREE 2040
AIRPORT WORKS, ROCHESTER, KENT - CHATHAM 4/4400

E A MEMBER OF THEELLIOTT-AUTOMATION GROUP
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i
ensure CONSISTENT .

5 - - for highest initial permeability, useful
magnetic characteristics S e i

I and magnetic shielding.

PERMALLOY ‘B*

has lower initial permeability than
Permalloy ‘C’ but has a higher value
of flux density. It is suitable for use

] where high permeability to an
'th alternating field superimposed upon
Wl a steady polarising field is required.

PERMALLOY ‘D"

for very high resistivity withouc

undue lowering of the maximum flux
density. Variation of permeability
with frequency is small. Ideal for

H.F. applications.

PERMALLOY ‘F*
very rectangular hysteresis loop with
a rententivity of at least 959, of its
saturation value; high lux density
and low coercive force. Ideal for
saturable reactors, magnetic
amplifiers, digital computers,

. memory devices, etc.

. V-PERMENDUR
for high permeability with a very high
. value of maximum flux density. Finds
special application for use as high
. quality receiver diaphrams, also
motor generators and servo-
- mechanisms in aircraft where weight.
and volume are important factors.

PHYSICAL PROPERTIES AND GENERAL MAGNETIC CHARACTERISTICS

Permaltoy *8* Permalloy 'C" Permalloy ‘0’ Permalloy ‘F* ¥-Permendur
Specific Gravity 8.3 8.8 8.15 3.4 8.2
Electeicad resistivity—
microhms per cm cube 55 60 %0 26
Initial permeatility #o 2 000 1o 4 000 1§ 000 to 40 000 1800 10 3 000 40010 1 000 700 to 1 000
Maumum permeadlifty
“max 15 000 to 40 000 50 000 to 150 000 12000 10 20080 | 200000 o 400 000 3000 to 6000
Magnetlsing force
for “max-oersteds 0.20 10 0.40 0.025 10 0.04 0.210 0.5 0.03 to 0.10 2.0106.0
Mazimem fux density-gavss 16 000 8 000 13 000 14 000 24 000
Coercive force In oersteds
for B =5 008 gauss 0.1 0.03 0-15 0.05¢ 2.3t
Remanence in gauss .
for sm“=5 000 gauss ¢ 008 3500 3500 13 000° 16 0001
Hysteresis loss In ergs/ec/
cycle for sm“-s 000 gauss 160 (] 200 220° 12 500¢
Total [oss In wattsfib for
Bnay =5 000 gavss 50 ¢/s nIt 0.04 0.2 0.3* 't}
0.015 in, sheet

® for sm,=u 000 gauss 1 for Bm“=20 000 gauss

Write for Technical Data Sheets :—

Srandard Telephones and Cables Limired

Registered Office: Connaught. House, Aldwych, London, W.C.2
MAGNETIC MATERIALS SALES DEPT: EDINBURGH WAY . HARLOW . ESSEX

 COMPONENTS
GROUP

60/1MM
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THEY LOOK SO GOOQOD The moment you see the styling of a Truvox Tape Recorder,
~N N AT

/ you know it is the machine for you. Foolproof and simple in
operation with professional facilities, a Truvox Recorder will be

the centre of your home enjoyment of speech and music,

See them at your dealers.

THEY SOUND SO GOOD

You'll enjoy ‘listening > more than ever before. All the
technical know-how of a decade of specialisation, to give perfect sound

enjoyment, is embodied in the Truvox R6-and R7 . . . the original

sound truly recorded and rruly re-played through large

loudspeakers. Hear them at your dealers.

THEY ARE SO GOOD That you'll never be satisficd with any

other Recorder . . . once youw’ve seen and heard them, you’ll

decide for yourself . . .

7in. spools. [0 watts out-

put.  Records/Replays both

directions. Two speakers
(tweeter and woofer).
: Response 30-17,000 cs.

Retail Price 75 gns.
H.P. Facilities
available.

= —————— —_——————————————1}

SERVICE IN
YOUR OWN
HOME.

7in. spools. 4 watts output,

2 speeds. 8in. X 6in.

speaker. Response 30-
15,000 cfs.

Retail Price 55 gns.

Ask your local dealer for a demonstration or full details from:—

TRUVOX LTD., Neasden Lane, London, N.W.10. (Gladstone 6455)
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and the fourth dimension—reliability...

oy The fourth dimension, time — invisible and intangible,
CONTACT COOLED RECTIFIERS . !
FERRITES but in the case of STC components, definable in terms of
GERMANIUM DIODES . s . !
GERMANIUM PHOTOCELLS sustained, faultless performance — is a very definite factor
HERMETIC SEALS .
HIGH STABILITY RESISTORS incorporated in their design and manufacture.
ggggEﬂc MATERIALS I

TZ CRYSTALS Such dependability is very necessary in view he vital
RECEIVING VALVES epapHabitity Y o QA
RELAYS functions that STC components have to perform—in

SPECIAL VALVES
SELENIUM RECTIFIERS

SILICON RECTIFIERS equipment for communications, navigation and
SILISTORS - - .
SUPPRESSORS remote control,; and it is the reason why STC components
TRANSISTORS

THERMISTORS are trusted implicitly by manufacturers of electronic
TRANSFORMERS

.ZENER DIODES equipment all over the world.

Get to know the range of STC Components — write for booklet M/103
which lists all components and their relevant technical literature.

Srandard Telephones and Cobles Limired

Registered Office: Connaught House, Aldwych, London W.C.2.
COMPONENTS GROUP . FOOTSCRAY i SIDCUP s KENT

COMPONENTS
GROUP

60/5M
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POWER SUPPLY BY

Advance

’//’///////7///////777//////

THE = =&

Specifically designed to satisfy the requirement for a
compact high-grade power supply at low cost, the
PP5 incorporates a unique electronic cut-out, protecting
both instrument and load, and is therefore ideal for

s ] )" B ‘ developing and testing transistor circuits.
STARILISES N2 5UP'L . |

N
x

o Output continuously variable from 0 to 15 V
¢ Maximum load current 0.5 A

e Output impedance: d.c.—less than 0.01 ohms
a.c.—less than 0.2 ohms (up
to 100 ke/s)

e Ripple less than 1 mV peak to peak
® Dual range voltage and current meter
o Electronic cut-out adjustable from 50 to 500 mA
Nett price in UK. £40
Leaflee No. WB102 available on request

in their range of

LABORATORY GRADE
STABILIZED POWER SUPPLIES

PP1

Comprehensjve supplies—h.t. and Lt.
Stabilized 0 10 600 V., 300 mA.; —200 V.,
50 mA.; 0 o —200 V., 5 mA.; two 6.3 V.,
4 A ac.

Unstabilized 100 V. to 800 V,

H.T. source impedance variable from 0.1 to
40 ohms.

Artificial ripple injection.

Nett price in UK. £150

Leaflet No. WB103 available on request.

PP3

Two supplles: 0 to 30 V, | A max.
Up to 60 V by series connection
Ripple less than | mV p.p.

Nett price in U.K. £110
Leaflet No. WC62 available on request

INSTRUMENTS DIVISION
ROEBUCK ROAD * HAINAULT ¢ ILFORD * ESSEX * TELEPHONE : HAINAULT 4444

TifCa
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Electrical equivalents

FOR THE

these

EXTRA
advantages

WIRELESS WORLD

These STC valves are loctal-based, indirectly-heated, beam-

21

power amplifiers electrically similar to the U.S.A. type 807

but with extra advantages. Little more than half the size of

the 807 the electrode assemblies are more compact . . .

stronger and more rigid . . . and the glass bulbs less vulner-

_able. Shorter grid and anode leads, and glass base with

miniature-type pins reduce inter-electrode capacitance and

improve performance at the higher frequencies. Thus, both

mechanically and electrically, they offer a high standard of

reliability, which, together with their small size, makes

_them particularly suitable for use in mobile equipment.

58/254M 58/255M 58/257M 58/258M
The range of double-ended single-ended single-ended double-ended
four valves
offers a choice 6-3V 6-3V 12v (§2%
of heater
voltage: 09A 09A 047A 03A

Where the overall seated height
must be kept as low as fossible, the
single-ended type 5B/255M may be
used, but under conditions of high
gltitude or anode modulation the

ouble-ended type 5B|254M i3 lo
be preferred because of insulation
considerations at the valve base.
A flying lead version is available
under the code 5B/254G.

Strandard Telephones and Cables Limired

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

VALVE DIVISION:

FOOTSCRAY

SIDCUP

KENT
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CANNON ‘D’ Sub miniature
connectors BRITISH PATENTS PENDING

COMPACT, ROBUST AND MINIMUM WEIGHT

R Now Floatinag Monnting Bushes!
(RSN T ————

Available in: 9, 15, 25, 37 and 50 ways—
with floating mounting
bushes if specified.

Current Rating: 5 Amps per Contact.
Working Rating: 750 V.~D.C.

(Sea Level) ]
Contact Resistance: < 2.0 milliohms.
Contacts: Phosphor Bronze; finish
Gold Plate on Silver.
Pins: Brass finish Gold Plate on
Silver.
Polarization: Keystone Shell.
Steel; finish Passivated Cad.
CARR FASTENER GOMPANY LIMITED Covers: Standard or 90° entry with
Stapleford, Nottingham. Cable Clamps—Steel Cad.
Tel:. Sandiacre 3085/8. plated.

London Office: . ' ,
195/197, Gt. Portland St., London, W.1 Joint Service Quality Approved Cert. No. 138

Tel. Langham 3253/5. Manufactured under lcence from Cannon Electric (G.B.) Ltd.
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JDSPEAKERS
i ALL
1POSES

CELESTION ===

Acknowledged leaders for

35 years in the design,
development and manufacture of
loudspeakers for all purposes . . .
world famous for quality of
reproduction, sensitivity in
performance and long life under all

climatic conditions.

(Rola eelesfion Lf(l FERRY - WORKS, THAMES DITTON, SURREY.
Telephone : EMBerbrook 3402/6. Telegrams: VOICECOIL, THAMES DITTON.
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because of THIS....

® GOOD STRONG SIGNALS
® CLEAN PICTURES
® ELIMINATION OF AERIALS

An occasional intermediate amplifier and neat house-to-
house wiring are the only visible evidence that, in this area,
for the first time T.V. is being enjoyed at its best, with clean
pictures, no interference and no aerial replacement and
repair costs.

Built with the future in mind, the installations of to-day are
capable of handling a third or fourth channel—or more,
colour, ‘“coin-in-the-slot’ T.V. or any foreseeable develop-
ment in television and sound techniques.

E M1 COMMUNITY TELEVISION SYSTEM

Full technical particulars together with THE GRAMOPHONE COMPANY LIMITED.
iy planning assist'ance that  Recording and Relay Equipment Division,
may be required can be obtained from payves, MIDDLESEX, ENGLAND. - Telephone: Southall 2468

(One of the E.M.I. Group of Companles)
aelavls
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LARGE

The range of Klystrons manufactured by the
ENGLISH ELECTRIC VALVE CO. LTD

includes units of exceptional power.
K347 is a three cavity pulsed Klystron capable of
mechanical tuning over a band 580 to 615 Mc/s.
It has a gain greater than 30 db and is anr-
capable of peak power outputs in excess v

of 500 kW.

K352 isalso a three cavity pulsed Klystron .-‘ y
for operation at a frequency in the region

of 2998 Mc/s. It can deliver a peak R.F. output
of 6 MW and the power gain is greater than 32 db.
4KM50,000LA is a four cavity CW
Klystron for use in the band 400 to 610 Mc/s.
The power output is not less than 10 kW with &
a gain of 50 db. This Klystron is manufactured by
arrangement with Eite] McCullough Inc., U.S.A.

All the above Klystrons are magnetically focused.

Full technical information on all types of
ENGLISH ELECTRIC Klystrons will be forwarded on request.

5

ENGLISH ELECTRIC

AGENTS THROUGHOUT THE WORLD

4KM50,000 LA

ENGLISH ELECTRIC VALVE (0. LTD. @ B Cll

AP 157
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Perfectly Poised

G

B -

The Bang and Olufsen STEREODYNE
Pick-Up is a unique 4 pole 4 coil moving
iron system. FUNDAMENTALLY
correct in principle and geometry for
stereo disc recordings and provides equal
compliance in all directions with high
channel separation through the entire
frequency range.

Y PRECISION ENGINEERED LIGHT ALLOY ARM

% LOW FRICTION — LOW MASS

% ADJUSTABLE TRACKING PRESSURE 1-4 grams,

% PLUG-IN CARTRIDGE — EASY CHANGE, DIAMOND STYLUS
% HIGH OUTPUT — LOW IMPEDANCE, HUM BALANCED SYSTEM

PN NN N NI NSNS NN NN N NN N NS NN N NN

£17.17.0 inc. P.T.
£7. 7 0 inc. P.T.
£2.14.0 inc. P.T.

Stereodyne arm complete :
Cartridge
Diamond stylus

We maintain that the BANG & OLUFSEN -pick-up is the best available.
Why not listen and judge for yourself.

ASK YOUR DEALER FOR A DEMONSTRATION or write direct to:

To ensure quicker de-
livery of BANG &
OLUFSEN equipment to
our customersin the trade
or otherwise, MAIN
DISTRIBUTORS have
been established at:

LONDON & S.E.
Webbs Radio,

14 Soho Street,
London, W.I.

MIDLANDS
Lelcester Co-operative
Soc.

High Street,

Leicester

NORTH

High Fidelity Develop-
ment Ltd.,

8 Deansgate,
Manchester, 3.

SCOTLAND

James Kerr & Co. Ltd.,
262 Woodlands Road,
Glasgow, C.3.

The coverage of other
areas is being negotiated.

Aveley Electric Limited

SOUTH OCKENDON, ESSEX
Telephone : South Ockendon 3444

AY
Telex : 24120 Avel Ockendon ELEY S
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HAVE THE RIGHT CONTACTS
MAJOR TYPE ¢BPO 3000’ and now PLUG-IN 3000 Type Relays

The best known and most useful relay Plug-in facilities in addition to all the versa-
available. Spring sets allow from tility and well-established, reliable features
one make or break to 12 change- of the world’s best known

27

i g N
NN pezg, overs. For minute or heavy relays.
- switching. Sensitivity
down to 20 milliwatts. zlrc'l’nsitiget son-
a e n

Adjustable for criti-
cal timing, fast or slow
operation. Standard
or Tropical finish.
Special adaptations
can be supplied.

male and female g™
pins. 3

Y Contacts: up u"\:‘
18 light duty or 3
12 heavy duty. k.

Y% Complete tran-
sistorized wits.

AC. or DOC.
operation.

+ Transparent or
metai cover.

Y Clip retains relay
ositively in any posi-
ion.

SOCKETS AND
~~ FITTINGS ARE
AVAILABLE FROM
STOCK forimmediate
assembly of units.

HILIMSAIN

covers  for
above now
available.

PLUG-IN — TRANSISTORIZED UNIT

Operation AC or DC Switching or Signal
Current AC or DC 5 10 500 micro-amps,
Transfer switching current 10amps. or 500 v.

MINOR TYPE <600’ (Fitted with
double pole changeover for 250
volts, 2 amps.)

Ideal for simple switching operations
where lightness, compactness and
economy are prime considerations.
When fitted with contacts similar to
those of the *“ B.P.O. 3000 ” type it is
faster in operation and release.

AUTOMATION

SALES MANAGER COMPUTERS
ATCH COUNTING and HOTO-
9 IRONGATE WHARF ROAD, PRAED ST., LONDON, W.2 °°" ELECTRICS

TELEPHONY and lNTEch)YrgT_M
Telephone: PADdington 223 EhtS
P g AUTO-TIMING and AUTOMATIC
SIGNALS
Extremely advantageous quotations can be offered for quantity orders, MOTOR and MACHINERY CONTROL

CURRENT and VOLTAGE
Contractors to Home and Overseas Governments and H.M. Crown Agents. REGULATION etc.

This relay incor-
porates 15 amp.
Micro Switch ;
5 amp. Mercury
Switch and stan-
dard 0.3 to 8 amp.
contacts.

RELAYS FOR ALL PURPOSES can
be suppl’ed to customers’ require-
ments for:—
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RADIO
EXPORT

ONLY

From the first it was our desire and aim to give users of Radio Tubes of all descrip-
tions the finest possible service.

The results have far surpassed our most optimistic expectations, for we go from
strength to strength, and today there is hardly any part of the world in which
HALTRON receiving and transmitting tubes are not doing a first class job.

This success springs from three important facts:—

I. We have the most comprehensive stock in the world of receiving, special
purpose, transmitting tubes and also transistors, totalling over 3,000

types.
2. Most competitive prices, consistent with quality.

3. Prompt shipments, which is the envy of our competitors.

If you are not on our mailing list, please contact us. Your enquiries for special
types to CV, JAN, MIL specifications are invited.

OUR ORGANISATION IS AIR REGISTRATION BOARD APPROVED.
PRICE AND STOCK LISTS ON APPLICATION.

HALL ELECTRIC LTD
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.S.

Tel.: Gulliver 8531 (10 lines)  Telex 2-2573  Cables: ‘'Hallectric London"
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The Quad 22 Control Unit incorporates every
practical refinement for the full appreciation and enjoyment

of the discriminating listener. For instance . . .

THE BALANCE CONTROL

Immediately beneath the volume control is a differential balance control
used to correct any volume level unbalance between the two chanaels, in
the programme. With proper control in record manufacture or radio
broadcasting this control should require little attention after initial
adjustment for listening environment.

QUAD

FOR THE
CLOSEST

APPROACH TO ACOUSTICAL MANUFACTURING

THE ORIGINAL COMPANY LIMITED

HUNTINGDON, HUNTS.
SOUND TELEPHONE : HUNTINGDON 361

Send a posicard to
Dept. WW for illustrated leaflet.
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PHILIP

Internal calibration

It should be noted that all Philips electronic volt-
meters contain calibration standards

which enable the user easily and rapidly to check,
and, if necessary, to re-calibrate his voltmeter at
any time without the use of additional instruments.

electronic measuring

Sold and serviced by Philips Organizations all over the world

Sole Distributors in the U.K.: Research & Control Instruments Ltd.,
207 King’s Cross Road, London W.C. 1

Overseas enquiries please, to the manufacturers,

N.V. Philips, EMA-Department, Eindhoven, the Netherlands.
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VHF Voltmeter, type GM 6025

frequency range up to 800 Mc/s
sensitivity 10mV f.s.d.

Frequency range

0.1 Mcls - 800 Mcis flat from 1 Mcls - 300 Mcis

- 1dB at 0.1 Mcls (see graph below)
+ 1dB at 800 Mcls

Measuring range

10 mV (f.s.d.} - 10 V divided into 7 rangesinal-3.10 sequence.

Accuracy
TheI overall accuracy is better than 5%0 with respect to full
scale.
Input impedance
Input capacitance : 1upF
Input resistance at: 1 Mcls 65 kQ
100 Mcls 50 kQ
200 Mcls 35kQ

GM 6012

2 c/s - 1 Mcls,1 mV (f.s.d.)- 300 V

GM 6014
1 kels - 30 Mc/s,1 mV (f.s.d.) - 30 V

mu

Linear scale

Thanks to voltage-dependent feed-back the scale is linear.
It is calibrated directly in the r.m.s. value of the VHF voltage
and has an effective length of 5“.

Calibration voltages

The frontpanel contains a calibration socket which for any
setting of the measuring selector provides the appropriate
calibration voltage for that range.

Replacement of the probe crystal
The probe crystal can be easily replaced and the instrument
Ebruted by the user.

Coaxial T-connector
For measurements on 50Q -coaxial lines the T-connector, type
GM 6050T can be ordered separately.

rapidly re-ca
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Response curve with T-connector, type GM 6050T

GM 6020 bp.c. 100 uV (f.5.d.) - 1000 V
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MS4 ? Extraordinary sort of name.

Still it's extraordinary sort of stuff—a non-
melting, highly water-repellent silicone
grease with excellent dielectric properties
and a working temperature range of —50°
to +200°C. Extraordinarily good for lubri-
cating, protecting and sealing disconnect-
able plugs and sockets, cable harnesses,
Ignition circuits, for malntaining high
surface resistivity in wet conditions, for
jubricating turret tuners and preventing
‘leakage’ around the anode caps of CRT's
—in fact for so many uses that we cannot
possibly list them all here. Why not write
in for our special brochure on MS4?

MS4 Siliconelnsulating Compound
For full information, write or ’phone the
nearest branch office of Midland Silicones
or any of the following distributors:
BRITISH CENTRAL ELECTRICAL CO
LTD 8 & 8 Rosebery Avenue, London, E.C.1
Tel: Terminus 3666 Also at Briticent House,
Addlewell Lane, Yeovil

CASELCO LTD Midland Works, Canal Road,
Leeds 12. Tel: 630551

DIRECT TV REPLACEMENTS LTD

138 Lewisham Way, New Cross, London, S.E.14
Tel: Tideway 6666

ELECTRICAL TRADES SUPPLY LTD
Loveday St., Birmingham 4. Te/: 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,

@ MSE$
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In a class by themselves...

Vacuum formed
controlled edge
hyperbolic diaphragm
plastic terminated ;
smooth response
40-15,000 c/s.

Rigid die-cast
chassis.

AXIOM 110

Frequency range :
Power Handling :

WIRELESS WORLD 33

TEN INCH AXIOMS

High efficiency
magnet system,
latest anisotropic alloy.
12,000 Gauss.

T S

Heat formed h’
impregnated - corrugated
centre suspension.
Linear force/deflection
characteristic with
maximum radial
centering action.

Individually
precision wound and
terminated extra-long
aluminium voice-coil.

—and if EXTRA POWER HANDLING and
40-15,000 c¢/s. EVEN BETTER TRANSIENT PERFORM-
10 WATTS. ANCE is required —the AXIOM 112 has a

Rundamental reconance: 45 &8 Gouss,  CAPAcity of 12 WATTS and a flux density of
Impedance : 15 Ohms. 16,000 GAUSS.
; AXIOM 112
::T":; fi‘11f'39)' Frequency range : 40-15,000 ¢/s. Power Handling : 12 Watts .
R Fundamental resonance : 45 ¢/s. Flux Density : 16,000 Gauss.
Impedance 15 Ohms.
______________ - Price £6. 8. 8. (Plus P.T. £2. 1. 4.)
Please send copy of High Fidelity Manual. | _
INEIRIE 00 o 00000000000000000000 R boruuu T : G O O D v A N S
4 XLRIES hoooansasonononnoonopptonod8honoaananoonas I
I GOODMANS INDUSTRIES LIMITED
.......................................... I Axiom Works, Wembley, Middlescx.
GAIWW  iereirrereesreresneeesneesaeesneeenas I Tel: WEMbley 1200 (8 lines) Grams: Goodaxiom, Wembley, England.
I Awailable in all countries
_______________ -4 In every sense the greatest range—in every country the greatest name.

B
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WINSTON DECADE BOXES

These resistance and capacitance decades were
developed by one of our engineers some years ago.
The reason for the development was that when
engineers wish to ascertain the required value of a
condenser or resistance in a part of a circuit, or
when they are using decades for normal test
functions, there is no point in purchasing expensive
decades of the 19, variety. Our engineer con-
sidered that resistance and capacitance boxes giving
normal commercial tolerances at about one-quarter
of the normal price would be most attractive to
laboratories, universities and factories throughout
the world.

SPECIFICATION: ' _
Range 001 mfd. to 1.1]1 mfd.
Zero capacitance 50 pf. D d c ‘t B
Accuracy +5%. decade Lapacitor boX
Maximum voltage 750V D.C.
Terminals Screw type. Accurate decade capacitors are valuable for
lountine biletied] s cuelprch use in work where a widely variable
Finish Blue hammertone case. ) )
Black and silver photoetched panel. capacitor of accurately known value is
Dimensions Height 3 ins. (7.5 cms.) required for audio frequency use.
(overall) Width 8 ins. (20 cms.) 9 . q Y . )
Depth 3% ins. (9.5 cms.) Mechanical and electrical shielding is
Weight 5 Ibs. (2.3 Kgs.) provided by the metal case and panel.

The capacitor elements have no electrical
connection to the case and panel for which a
separate shield terminal is provided.
Positive detent mechanisms and pointer
knobs permit the operator to sense the
switch position without looking.

Price £11-11-0
Decade Resistor Box

Accurate decade resistors are valuable for use
in work when a widely variable resistance of
accurately known value is required for D.C.

SPECIFICATION: and audio frequency use.

Range 100 ohms to 111,000 ohms. Mechanical and electrical shielding is

Zero resistance 0.006 ohms. .

Accuracy +19%. provided by the metal case and panel.

Maximum current” 10°s decade 100 mA. The resistance elements have no electrical

100’s decade 35 mA. . q

1000’s decade 10 mA. connection to the case and panel for which a

Terminals Screw type. separate shield terminal is provided.

Mounting Metal case and panel. o f .

Finish Bl s § Positive detent mechanisms and pointer
Black and silver photoetched panel. knobs permit the operator to sense the

Dimensions Height 3 ins. (7.5 cms.) H iti H :

(overall) Wideh 8 ins, (20 crmer) switch position without looking.

DepBh I(IF. 01 et Price £13-13-0

GOVETT AVENUE - SHEPPERTON
ELECTRO”/CS LIM/TED ' I n n L E s Ex Telephone: Walton-on-Thames 26321/5

Telegrams : Winston, Shepperton

WINSTON MAIN AGENTS AND SERVICE CENTRES HAWNT & CO., LTD., 112/l14 Pritchett Street, Birmingham, 6
HIRD-BROWN LIMITED, 244 Marsland Road, Sale, Cheshire Area: WORCESTER * WARWICKSHIRE - HEREFORDSHIRE
Area: LANCASHIRE . CHESHIRE NORTHAMPTONSHIRE - LEICESTERSHIRE - STAFFORDSHIRE * DERBYSHIRE
YDRKSHIRE AND NORTH WALES NOTTINGHAMSHIRE © LINCOLNSHIRE  AND  SHROPSHIRE
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No exposed metal parts other than terminations,
which are clean solder coated, thereby ensuring
easy soldering.

Body and terminations free of wax coating
or any other low melting point material,

Long life without voltage derating,

Designed to meet the requirements of British
Joint Service Standards RCS 131 and BS 2131
with humidity classification H.2.

Solid construction eliminates internal
movement, preventing damage by severe
vibration.

ouBILIEE ENCAPSULATED PAPER DIELECTRIC
TUBULAR CAPACITORS HAVING OUTSTANDING CHARACTERISTICS

The Dubiller Capacitor Type 560 Is a new approach to capacitar requirements for all radio and electronic
applications. It is constructed to meet long and arduous service conditions. The paper dielectric element is
‘Impregnated with a plastics material to produce a solid unit. The terminations are of great mechanical and
electrical strength and the assembled element is sealed In an encapsulated mineral loaded epoxy resin so
that there are no parts capable of movement, making the capacitor completely immune to shock and all normal
atmospheric conditions.

Capacltance Tolerance; ::20% normal £10% by selection. Power Factor; Less than 1% at 1,500 ¢/s. Insulation
Resistance; Better than 20,000M(} at normal temperature. Voltage Application; From —40° to -+125°C for d.c. and
from —40° to +70°C for a.c. ’

VOLTAGE RATINGS DIMENSIONS
SATACIANCE a.c. Wkg. r.m.s. at |Diameter L h
.c. Wkg. at —40°C | d.c. Test | ™™ o T A engtl
vF N i25C at 20°C ;:g"fp“;o*;{f:ﬁ +0.020" | 15840
- = e
0.001 1,000 2,500 250 ] 1
0.002 1,000 '2,500 250 i |
0.005 1,000 2,500 250 3 1
0.0l 1,000 2,500 250 ) 13
0.02 750 2,250 250 3 13
0.05 500 1,500 250 b 13
o.l 350 1,000 180 3 i3
500 1,500 250 3 14§

DIUBIRER

DUBILIER CONDENSER CO. (1925) LTD.,, DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON W.3,
Telephone: ACOrn 2241 (5 lines) Telegrams: Hivoltcon London Telex

Cables: Hivoltcon London Telex: 25373
: DN 2428
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The OC123 is a ferrite core driver transistor
similar to the OC23, but scaled down into a
small metal can for those applications where
space saving is of cardinal importance—such
as in closely packed printed circuit boards—
and where the dissipation rating need not be
so high as with the OC23.

The total dissipation rating of the compara-
tively small OC123 is, in fact, 200 mW at an
ambient temperature of 45°C. The peak
current is 1 amp, and the voltage rating and
current gain are also high. Even at a collector
current of 1 amp a’ is 50 minimum.

The OC123 is particularly suitable for -gating
current pulses generated by its larger com-
panion type OC23 for driving ferrite cores. In
such an application, a 350mA 2 microsecond
pulse with a leading edge rise time of 0.4
microsecond can be passed by the transistor
whenitis fully bottomed.

Abridged-details are given below—for full data
please write to Mullard House.

Vb max. (lg = 0) o : o 5 . =50V
Vce max. (Vpe > +0.5V) . o 3 . =50 V
Ve max. (Ic = 05A) . a 5 5 . =BV
ic (pk) max. . 1 . 1.0A
lc (av) max. (averagmg tlme 20 ms) . 05 A
Ptot at 45°C ambient . . . . 200 mw
N Tj max. . . . . . 90°C
unction tem e abov
industrial v gmb(:ttant in frepe ;I:' b? ° .. 022°ClW
semiconductors A dJunction temp. rise above case . . 0.06°C/W
V¢ (knee) (Ic = 400 mA) . d -350mV

fy (Ve =—2V, Ic = 100 mA, T = 25°C)  1.5Mc/s

MULLARD LIMITED - Semiconductor Division - Mullard House - Torrington Plagce - London W.C.1 : Telephone LANgham 6633
@ MIS 25a
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COMPACT SPEAKER SYSTEMS
with clean bass

In each of the models mentioned in this advertisement
L.F. output is-produced by a special 12in. unit type
WLS/12 fitted with a heavy cone and a new type of
suspension which permits large linear excursions and
gives a low fundamental resonance of 25/30 c¢fs.

W2

A two-speaker model complete with treble
volume control. Cabinet size 234" x 14" x
12”. Weight 42 Ib. complete. Impedance
I5 ohms. Max. input |5 watts. Price

£29.10.0 complete, tax free.

W3

A three-speaker system complete
with mid-range and treble volume
controls. Cabinet size 28” x 14" x 12”.
Weight 48 |b. complete. Impedance
15 ohms., Max. input 15 watts.

Price £39_'|0'0 complete, tax free.

W4

A four-speaker system complete with mid-range and treble volume controls. Cabinet
size 35” x 24" x 12", Weight 65 Ib. complete. Impedance |15 ohms. Max. input I5 watts.

Price £49 10.0 complete, tax free.

Each model is available in a choice of Walnut, Oak or Mahogany
Veneers, Also available in Whitewood slightly cheaper. Tropical
models with resin bonded plywood approximately £2 extra.

Wh f d 'e Catalogue giving full technical details, response curves and oscillograms of
ar e a the above models, available on request.

WIRELESS WORKS LTD
IDLE BRADFORD YORKs| [Telephone: Idle 1235/6 Telegrams: ‘Wharfdel’ Idle, Bradford
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welded  wire terminations-

MASTERPIECES IN
MINIATURISATION

Advanced production methods incorporating l
such important refinements as welded i
I terminal wires, enable Swindon Condenser i
Fl Company Limited to offer the smallest
electrolytic capacitors of their type in the world.
These masterpieces of miniaturisation ;
are an outcome of advanced basic research.
The type of research that is widely 1
associated with this Company,and its
performance-proved products.
|
)

As examples of maximum capact\ance, voltage

and size within the range, the following may be \ | : i

of interest. The full range includes more than b
- one hundred. Others can be provicied on request.

Maximum = Working Size : Size SW|NDON
Capacitance Voltage (Diameter) (Length) g :
MED CONDENSER COMPANY
50 6 A 5" |
® 6 3" 5" LIMITED
12 3 %' %s" 1 ! .
2 6 1o 13" Industrial Estate, Swindon, Wiltshire

WELDED WIRF TERMINATIONS—Patent applied for Telephone: Swindon 6751/2
: . : -

[

i

i

B
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3 IMAGE

ORTHIGON
IV GAMERA

8% also available

WIRELESS WORLD

* % %

*

* %

Exacting standards of design have resulted
in a high-grade camera capable of repro-
ducing the fine picture quality demanded in
studio use, yet, at the same time, light and
strong enough for field use.

OUTSTANDING FEATURES:

Pick-up Tube can be replaced in one minute without
disturbing cover or lenses.

‘Image orbiting’ device reduces risk of target ‘burn-in’,
Built-in hour meter records pick-up tube running hours.

Electronic viewfinder with 7”7 diagonal rectangular
tube. It presents a picture which is perpendicular
to the line of vision.

All chassis of plug-in type for easy maintenance and
replacement.

Servo, control of light by filter or iris.

Thermostatic temperature control of pick-up tube.

>

For full technlical details, please write to:
PYE T.V.T. LIMITED, CAMBRIDGE, ENGLAND




40 WIRELESS WORLD NOVEMBER, 1960

Gates to the World of Tomorrow

Automation—which means rational, continuous production, increased output in
all branches of industry. Even in rolling mills gigantic production units today.
operate with the highest precision without the control of a human hand. 'fhe
perfected electronic equipment of the machinery permits of control at the highest
possible speed without any delayed action, so that the shortest turn-round times

are rendered possible.

Thyratrons only need a hundred-thousandth part of a second in order to effect
switching operations. This is one hundred times less than the shortest exposure
time of a precision camera—and it just cannot be compared at all with the time

required for human reactions.

(. an

7

||||~"‘s“’”

J {|lll|l||

Essential Tools for Automation

RFT Thyratrons are employed for regulating and controlling equipment in the
metalworking and textile industries, in mechanical handling equipment and in the
chemical industry. They are also used for feeding transmitters, high-frequency
generators and for transforming electric current.

HIGH pERFORMANCE— The Valve Works of the German Democratic Republic can supply you with thyra.

LATEST DESIGN_ trons which are outstanding by virtue of their small dimensions and high output,
as well as cold-cathode thyratrons of miniature design.

RELIABILITY

ROHRENWERKE

Representatives in England: T.O. Supplies Ltd., 42, Tottenham Street, London, W.I.
| — — (— — S ML M) S S — e S S —— — T—— M — T S S— — S —  Se— — — — p—— — — —

Please send me free of charge your leaflets dealing with Transmitter Valves, High-
frequency Valves, Thyratrons, Stabilised Valvesy)

Torse: . ... .

HEIM-ELECTRIC
BERLIN C 2
LIEBKNECHTSTR. 14
Abt.W.u.M.11/4

%Underline the ones you are interested in,

NAME...... 0. oo oo . - Foe i s TomaaES . FIRM....

ADDRESS

COUPON

REMARKS ..............ccc e
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UP TO DATE
TAPE
RECORDING

Designed by Garrard to bring
quality tape recording and
playing within the range of
everyone. Controls reduced
to an absolute minimum plus
magazine loading—anyone can
operate this deck. No thread-
ing, anchoring or spilling of
tape. All the pleasures of
tape recording without the
headaches.

THE MAGAZINE TAPE DECK

only with

THE GARRARD ENGINEERING &
MANUFACTURING CO. LTD.

Foctory and Registered Office
<@\‘R’R4\RD> NEWCASTLE STREET,
..,... SWINDON, WILTS.
"G

Tel: SWINDON 5381  Telex 44274
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POPULAR
REPLACEMENT
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

MODEL 58C- 8%5"

MODEL 8C-8"

Type Ref Flux Retail Price [Purchase Tax
Sin. 5G 6500 g 20/6 6(7
6%in. 6G - 6500 g 21/6 6/11
7 x 4in. 47G 6500 g 2006 | 67
7 x 3in. 37G 6500 g 20/6 6/7
8 x 3in. 38G 6500 g 20/6 6(7
8 x 5in. 58C 8500 g 24/6 7/10
8in. 8C | 7000 g 25/6 8/2

All loudspeakers have Standard 3 Ohm impedance. Higher
impedances can be supplied at an extra cost of 3/- plus
1/- Purchase Tax.

Please write for leaflets and further details.

ELECTRO ACOUSTIC INDUSTRIES LIMITED

Stamford Works, Broad Lane, Tottenham, N.IS  Tel: TOTtenham 0505
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This Ediswan Radio DF Compass Tube ends
parallax errors for the simple reason that the scale
Is printed on the inside face in actual contact with
the phosphor screen, The scale pigment used is
completely inert and unaffected by the electron
beam. It is a dense black and does not fade after
prolonged use.

Contrast is further improved by the aluminised
screen which greatly intensifies the brilliance of
the trace.

Anti-Dazzle Face All CRTsin this range have
a flat face,treated on the outside with a robust
process which eliminates distracting specular
reflections and glves the impression of a soft matt
ground glass finish.

EDISWAN

] \\\\’\, X l\\\h 11, i fesfryaad,. 7,’ ‘o
= \ KA
NN oA

“nr

INDUSTRIAL VALVES & CATHODE RAY
Associated Electrical Industries Limited

43

EDISW AN 6-In. Aluminised Indirectly Heat~
ed Cathode Ray Tube for Radlo DF Compass
and other applications. Hligh Brightness’
Level. Internal Scale.

Scale Applications The tube is available with
an octantally corrected scale (31C1) or a uniformly
graduated scale (31C2). Other versions can be
supplied printed with selected portions of the
Smith’s Impedance Diagram.

Invitation We should welcome ‘discussions with
designers and manufacturers who have specific
requirements Involving special scales.

BRIEF SPECIFICATION
Heater voltage (volts)
Heater current (amps)

49-63
[ 2: 2 2 )

(,w,m
5

Anode voltage, rating (kV)
Anode voltage, typical operation (kV) V

TUBES

Radlo & Electronic Components Division
155 CHARING CROSS ROAD, LONDON W.C.2. TELEPHONE: GERrard 8660

ERC I6{13
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This Multi-range E.H.T. Series 705
meter is one of a number of instruments
supplied to the M.O. Valve Company Ltd.
by Anders Electronics at very short notice.
These meters are used in the M.O. Valve
Company Production Test Equipment for
Travelling Wave Tubes shown here. Fust
the kind of work Anders excel in: special
meters for very special equipment. Anders
are indebted to the M.O. Valve Company
Sor their kind permission to-tllustrate this
test gear.

AINDE

meters made to measure

WIRELESS WORLD NOVEMBER, 1960

e,

DC.
KILOVOLTS

ANDERS ELECTADNICS 170
[%:4 D34

-

RSO fmA. Q Nz 1533

specil EHT meter
rushed through for
MO Valve Company

The Anders Instrument Centre is in a unique position to meet the most
urgent, and the most unusual, meter requirements from production,
development and research. Many standard meter ranges are available
immediately from stock. Non-standard meters are calibrated, tested
and normally ready within 10-14 days. All shapes; sizes from 13" to the
largest switchboard meters. All well-known makes and all types
including moving coil, moving iron, thermocouples, electrostatic,
dynamometers and full range of meter accessories. Anders would like
to demonstrate the kind of service they can give you and look forward
to your enquiries, by letter or by telephone.

ELECTRONICS LIMITED
103 Hampstead Road, London NW1. Tel: EUSton 1639

Contractors to GPO and Government Departments.
Ministry of Aviation approved.

METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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FOR INSTRUMENT TUBES

It is more than likely that your instru-

ment tube requirements can be met by
the present comprehensive range now

available from Electronic Tubes Limited.

Economy with performance is character-
istic of this range which is the outcome
of years of specialisation in the-design
and production of instrument cathode

ray tubes.

Brief details of the range are given here —
for full data please use the coupon at the

foot of the page.

ABRIDGED DATA — Typical operation

ETEL

TuBe e | 2arrl daze| dem | e | sme ssurl| Sl et T
Purpose | Gun* | Purpose | Beam P.D.A. | Purpose Spe;:i‘g V;/;:;gg flevnl:;
888386655 0 o8\ %) 0.5 1.0 1.5 2.0 1.5 1.4 2.0 4.0 1.5 | 15]
- Foooooa o000 (kV) 0.5 1.0 IFS) 2.0 1.5 .8 2.0 4.0 4.0 1.5
\7-/1 0000 abb oo .o (kY) - —_ - 4.0 30 4.0 4.0 8.0 8.0 15
VG . - Y 86000 (k) - — - — — 10 — - - 15
Ysean......... (mm) 28 55 70 80 75 60 | 95 95 95 60
Y sensitivity . . (V/cm) 45 (8 16 23 27 12.5 17.5 36 36 27
Xscan......... (mm) 28 55 90 .90 90 95 115 15 115 100
X sensitivity . . (V/em) 53 20 23 36 27 26.5 29 60 60 1.2
Screen diameter {mm) 30 71 94 108 108 137 137 137 137 137
SCREEN TYPES:
Medium persistence . . Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Long afterglow...... No Yes Yes Yes Yes Yes To order ! To order | To order [ To order
Blue photographic ... | To order | To order| Yes Yes Yes |[Toorder|To order|To order|To order | To order
Short persistence.... { To order No No |To order No No No To order | To order No
| i

=l.llIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII=
= Please send me data on the types ticked =
: :
]

1 IcPl [] 5BKPI [] u
- 3aFPI [] sBupi [] B
a a
a ]
B AGArEss....oocoovossisonoresosers o 3AZPI [] 5BVPI [ ] ]
T = — 4ePI [] sBvPlA[] ®
— OO W api[] scp [ 8
: :

* Data is given for each gun.

ETEL

Electronic Tubes Limited
High Wycombe ° Bucks

Kingsmead Works -

Telephone: High Wycombe 2020

ETL léa
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Transistorized
analogue
frequency
meter e rsusor

Skilled transistor circuit design has produced art
extremely compact instrument giving accurate
readings over an exceptionally wide frequency
range. Ten steps . . . selected by a 10-position
switch . . . cover the range 3 /s to 300 kcfs, each
step being capable of expansion x3 or x10. At
the lower frequencies the meter needle can be
damped, for greater facility in reading, by a xs

Or X20 time-constant.

The instrument can be made fully portable by fitting
two standard 6V batteries inside the case. Provision
is also made for operation from external supplies of
12V, 100-125V or 200-250V.

This is just one of a great variety of electronic
instruments manufactured by Venner for indus-
trial and research applications. Our ‘short form’
catalogue describes many more; if you have not
yet received your copy, send us a note on your
company letter-head and it-will be sent by return
of post.

Avallable ex-stock

Venner Electronics Limited,
Kingston By-Pass, New Malden, Surrey.
MALden 2442

A member of the Venner Group of Companies

.

FREQUENCY MEye¢
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on-of¥f-
017~ Off -
OV1=Off —

20,000 times!

Whether you- export your radio, television or
audio ‘equipments to Scandinavia or not, SEMKO
approval of components is important to you for its
own sake. It guarantees a quite exceptional telia-
bility and safety.

The Morganite Type ‘V’ switch is rated at 250 volts
2 amperes and is therefore one of the highest rated
SEMKO approved potentiometer switches of
wholly British manufacture.

The SEMKO series of tests iricludes 20,000 opera-
tions at full load without a single permissible (even
momentary!) mechanical or electrical failure.
Compare that with the average 2,000 operations
per year that a switch gets in actual use, and you
see what the famous ‘S’ symbol on a Morganite
switch means in terms of service! Fully complies
with BSS415 too.

SEMKO approval for nid
Morganite Potentiometer Switches

X

NS

TYPE AGDP

TYPE RV

MORGANITE RESISTORS LTD.

BEDE TRADING ESTATE - JARROW - COUNTY DURHAM
TELEPHONE: JARROW 89-7771 J100A/344
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@ J/Z"/t/b/‘lkil Hi-Fi Systems

These outstanding units have been de-
signed to take full advantage of V.H.F.
sound transmissions and high fidelity
recordings. W.B. equipment, developed
over the past 33 years, offers the enthusiast
“ high fidelity at realistic cost.”

i_;’..__

W.B.8 AMPLIFIER '

OQutput 8 watts. Frequency
response 30-20,000 c.p.s. Hum
-70 db. Output impedance 3
and |5 ohms. Price £19.19.0

Frequency coverage 88-108 Mc/s.
MODEL H.F. 1016 Intermediate frequency 0.7 Mc/s.

10i . i Sensitivity better than |0 micro-volts.
e I6,'000 g s lstant Aerial input: Balanced 300 ohms. Power
taneous matching at 3, 7.5 and 15 requirements: 200-240 volts at 40-50mA,
ohms. Handling capacity 10 watts 6.3 voltsat2A. Price£21.18.9 (inc. P.T.)

Frequency response 30 c.p.s. to
15,000 cp.s. Bass BASS REFLEX CABINET

resonance, -

: : Providing outstanding reproduction when used
Regise. £7-12.3 (ine-B-T.) in conjunction with Stentorian 8in. or 10in. units.
Provision for Tweeter Unit. Size 33in. x 19in. x

194in. Price £11.11.0

STEREO EQUIPMENT

W.B.8S AMPLIFIER

Output 8 watts/channel.
Frequency response 30-
20,000 c.p.s. Hum-70 db.
Output impedance 3 and
I5 ohms. Price £23.15.0

W.B.12 AMPLIFIER

Qutput 12-15 watts. Fre-
quency response 20 cfs¢
20,000 ¢/s. Hum -80 db.
relative to 10 watts out-
ut. Output impedance
-4 and |5 ohms.

-3 CONTROL UNITS Price £18.10.0
W.B.12 STANDARD W.B.8S STEREOPHONIC CONTROL UNIT W.B.12 MAIOR
Price £9.0.0 Price £22.15.0 Price £19.10.0
= --————‘-—_———_—_——-—'——F 3 -*-1

STEREO CABINETS

JUNIOR BASS REFLEX “PRELUDE” BASS REFLEX
CORNER CONSOLE CORNER CONSOLE
A contemporary-style cabinet, Specially designed to utilise
specially designed to give maxi- the natural acoustic properties
mum reproduction quality of the walls. It is sturdily
from Stentorian 8in. or 10in. constructed to take every ad-
units, with provision for vantage of Stentorian 8in, or
Tweeter Unit, if required. 10in. units with provision for
Measures 33in. x 224in. x 184in Tweeter Unit. Size: 33in. x

Price £9.9.0 2lin. x [7in. Price £10.10.0

WHITELEY ELECTRICAL RADIO CO LTD - MANSFIELD - NOTTS
Telephone: MANSFIELD 1762-5 London Office: 109 Kingsway, W.C.2.
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In the new underground plant
at Fort Dunlop the testing of
tyres at very high speeds is
being facilitated by the use of
television. Enormous centri-
fugal forcés are developed on
test tyres at speeds in the region
of five hundred miles an hour
and, for reasons of safety, all
operations are directed from an
above ground control room.
The industrial television system
consists of two Pye cameras
mounted on separate pedestals
travelling along an optical
bench. These are situated
underground in a cubicle just
outside the machine chamber.

TVin Researc

The precision control of camera
movement and lens change is
achieved in the control room,
where two 14 inch monitors,
centrally placed between two
banks of recording instruments,
present the selected camera
views; in addition, a calibration
grid, electronically superim-
posed on the television image,
enables tyre movements to be
measured accurately during
the tests. This system gives the
operators the closest possible
observation under conditions
of perfect safety.

PYE T.V.T. LIMITED . INDUSTRI AL DIVISI ON
9, Upper Berkeley Street, London W.l. Telephone: AMBassador 3044
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Accurate readings can be taken % .
with the instrument in any .
position. The resistors, % S E E
rectifier, transformer, movement, %
switches and automatic cut-out Z
are mounted on a robust % S E L E C T E S T
printed circuit board, enclosed % '
in a strong attractive, % ‘ %
two-tone dustproof case, with g s u P E R K & S U P E R 5 0 A
a unique carrying handle. g

/
Send for leaflet No. §.K.50/6002/ WW Y

SALFORD ELEGTRIGAL INSTRUMENTS LTD.

PEEL WPORKS, SILK STREET, SALFORD 3, LANCASHIRE. Tel: Blackfriars 6688

ondon Sales Office: Magnet House, Kingsway, W.C.2. Tel: Temrle Bar 4668
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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Abridged Specification

3 INDEPENDENT MOTORS

4 RECORDING SPEEDS

FAST REWIND either direction. 1,200it.
reel rewound in 45 seconds.

WOW AND FLUTTER
Below .05%, at 15 ips.
Below .19, at 7} ips.
Below 159, at 3% ips.
Beluw .259%, at 1§ ips.

Sty =SUERIOUAL S T e
four Shillings 74 ips: 60/12,000 ¢/s + 3 db.
very well-spent

3} ips: 60/7,000 c/s- + 3 db.
1% ips: 60/4,000 ¢/s &+ 3 db.

SELECTIVE FREQUENCY
CORRECTION At 15, 73 and 3} ips.

SENSITIVITY

Microphone: 2.5 mVs into 2 megohms.
Radio or pick-up: 100 mVs into
150K /ohms.

OUTPUT
4 watts into 15 ohms.

INTERNAL SPEAKER
8in. X 5in. elliptical hi-fidelity model.

SOCKETS

1. (input) for high impedance micro-

hone.

2. (input) for pick-up, radio or F.M.
tuner.

3. (output) for headphone monitoring or
to feed signal to ext. amplifier.

4. & 5. Two co-axial sockets on chassis
for permanent Radio/Gram [Input
connection, and monitoring through
extra amplifying system.

6. (output) for ext. loudspeaker. Plug
insertion automatically disconnects
int. speaker.

EXTRAS

Crystal microphone £3/3/-.

Ribbon microphone £10/10/-.

Metered amplifier £5/5/-.

IR TR [T
SECT A . 58 gns
MK.5 DECK............ 28 gns
*3 STAR STEREO...... 89 gns

THE BRENELL MARK 5 TAPE RECORDER X5 STEREO. ... £99.12.0

* } track models available.

No small amount of money this. Nevertheless, you know that a
machine which really satisfies an enthusiast, usually costs much more.
The question of how much value for money does the Brenell offer, is
largely answered by the specification below. We believe you will agree
that it leaves little or nothing to be desired. But even that is not all.
The Mark 5 (and every other Brenell) now has a main motor
of a new and remarkable kind. An HYSTERESIS SYNCHRO-
NOUS MOTOR with a balanced outer rotor, and a heavy
statically and dynamically balanced flywheel. It brings ‘wow
and flutter’ down to below .1% at 74 ips! Although this motor
is an increased component cost, the prices of our equipment
remain unaltered.

And there are still more features to be taken into account. The Mark 5
will take 8}in. diameter reels. There’s provision for two extra heads for
dual channel, stereo, or monitoring. The amplifier can be used
independently.

How much value does all this add up to? Listen to the Brenell. Com-
pare it. Look inside and see the fanatical care with which we manufac-
ture and assemble. It would be sixty-seven pounds four shillings very
well-spent.

Sole Manufacturers:

BRENELL ENGINEERING CO. LTD. Ia DOUGHTY STREET, LONDON WCI

CHANCERY 5809 and HOLBORN 7358 j e”el[

GD412
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Medium Price 4-Digit Voltmeter

Model 484. Ranges from +£9.999/99.99/999.9 volts.
Snap-out type readout +(0.01% of reading or |
digit) accuracy, | second average balancing time,
- front panel sensitivity control, automatic ranging and
electranlc polarity print controls; used for quality control,
calibration laboratories, " production line testing
d and receiving inspection. Dimensions: Sfin. high, 15fin. deep,
an for 19in. rack mounting. For [10-220 volts, 50/60 cycles.

nucleonic NON LINEAR SYSTEMS, INC.
eqUip m en t Portable Alpha Counter

Model PAC-ISA. Alpha Counter-Scintillation Type. Designed for
surveying alpha contamination over a wide range of activity levels
and under wide temperature variations. Consists of a probe, a
single conductor 36 inch shielded cable, and rate meter. All units
waterproof. Controls and scale selector, etc., are conveniently
grouped around handle and can be operated by one finger of the
carrying hand even when wearing protective gloves.

‘Frazar & Hansen Ltd., internationally
known since 1834, presents many leading
U. S. A. manufactured test instruments and
components, including nuclear EBERLINE INSTRUMENT CORP.
instrumentation, radiation detectors,
microwave and transistorized electronic

¢ devices, aluminum microwave and relay
towers, AM transmitters, high speed pulse
generators, signal generators, spectrum
analyzers, and transistorized power
supplies. Write for information.

New Frequency Selective Voltmeter

Model 125A. Both an A.C. voltmeter covering 3 to 600 kc. in one
band and an A.C. VTVM with flat response (£0.2 db) from | to
600 ke, Selectivity settings of 250 cps and 2.5 ke. Measures
voltages from —90 to 432 dbm within 41 db; frequencies
+ 1 ke. to 100 ke, and +2 kc. between (00 and 600 kc. As a flat
A.C. VTVM, it bas a range of —30 to 432 dbm. 40in. precision

F R AZAR \Q frequency scale.
& HANSEN Ltd.
301 Clay Street * San Frdncisco, Calif., US.A. SIERRA ELECTRONIC CORP.

AUTUMA"B Bﬂ"_ WINDING MACHINE TYPE A1/1 (25/50 S.W.G.) TYPE A1/X (19/45 S.W.G.)

THESE MACHINES INCORPORATE THE FOLLOWING FEATURES:—
Infinitely variable wire gauge adjustment with easily read scale calibrated in .001".
Width of coil quickly adjusted within fine limits. Adjustable tailstock fitted with
spring loaded live centre and quick release lever. Machines to stop automatically

at a required number of turns can be supplied.
We will be pleased to send you an illustrated leaflet giving a full technical specification on request.

l I 7 A - i )
Ko ECTRIC ITD 3 UXBRIDGE ROAD, EALING, LONDON, W.5 EALing 8322
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STAINLESS

STEEL VH cuumMm O VENS

& Single Vacuum Oven
double-flanged with glove boxes each end.

% Made throughout in polished stainless steel.

% Single action door openings.

% Rectangular with shelf spacings to suit.

% Double ended controls.

% Electrical interlocking of air inlet and isolation valves.
% Outer cover hermetically sealed.

+* femperature range 0°-300°C or equivalent F.
Normal +74°C. Special +IC.

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

% Temperature Control:

% Vacuum Range: To 10-4.

% Respective YVacuum Gauges incorporated.
% Automatic air inlet vaive on Backing Pump.
% Visual Indicators and fuses on all switches.

% Flanged for fitting into Dry Box.

Vacuum Oven with
glove box.

Yiew showing automatic interlocking of
unloading compartment on glove box.

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

Vacuum Ovens with temperatures of up
to. 600°C are also manufactured by us on
similar lines but with Sectional Heating
and Water-Cooled Ends.

CW,
W= VACWELL ENGINEERING CO. LTD.
== e
> WILLOW LANE, MITCHAM, SURREY
V6, d0. > Phone : MiTcham 8211 (3 lines)
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For Radio . . . For Records . .. For Tape . ..

and the Armstrong
tape pre-amplifier

PABO-3 16 ons.

Designed to operate with almost any tape
deck and with any good quality amplifier.
Ideal for use with all Armstrong amplifiers
and chassis, including those featured in our
other advertisement in this issue. See also
page 185.

The name ARMSTRONG s our registered trade mark.

n MM Chassis

An Armstrong chassis is more than just a radiogram
chassis. It is a carefully designed combination of tuner,
control unit and amplifier in one compact and con-
venient unit which can be used as the basis of a com-
plete high fidelity system. A system which can include
tape recording and playback as well as the normal
AM and FM radio and record reproduction. All Arm-
strong chassis, including the new Jubilee Mk. 2 model
illustrated here, are suitable for use with a complete
tape recorder or with a tape deck and its associated
tape: pre-amplifier. Where a tape deck is used we
recommend the Armstrong Pabo-3 tape pre-amplifier.

JUBILEE Mk 2 nustatea 29 Gns.

8 watts push-pull output. @ Full VHF band (87-108 mc/s)
medium and long waves. @ Inputs for all pick-ups, tape
record and playback. @ Separate tone controls. @ Automatic
frequency control on VHF. @ Ferrite aerial and magic eye
tuning. g

I Post this coupon or write for descriptive literature or call at our Holloway
Showroom for full, unhurried demonstration and professional advice on your
installation. Open 9-5.30 weekdays, 9-5 Saturdays. 2

Arcolectric

SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
D.P. change-over switch

S.L.166: Very small low cost

mains neon indicator

T.280: Sensitive Snap Action Switch
Popular switch for tape recorders

T.626: Double pole 3-AMP switch
with tags to fit printed circuit boards

Write for Catalogue No. 132

T.626

ARCOLECTRIC

SWITCHES - LTD

CENTRAL AVENUE, WEST MOLESEY, SURREY. TEL.: MOLESEY 3232
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A compleme_ntary range of

equipment from

Hewlett-Packard

Subsidiaries
Boonton Radio Corpn.
Q-Meters
Q-Comparators and Standards
FM/AM Signal Generators

Sweep Generators

Signal Generator Calibrators

Type 260A Q-Meter

Precision Q-Measurements

from 10 to 625

Frequency Range 50 ke to 50 Mc
Capacitor Range 30 to 460 uuF
Inductance Range 0.09 xH to 130 mH

F.L. Moseley Company

X-Y Recorders
Strip Chart Recorders
Logarithmic Amplifiers

Data Handling Devices

Model 2D X-Y Recorder

Paper size 11" x 17"
AC/DC input for both axes
High sensitivity :

D.C.: 5mV full deflection
A.C.: |V full deflection

Built-in time base

Full technical information and after sales service is

provided by exclusive

British representatives

LIVINGSTON LABORATORIES LTD.

RETCAR STREET : LONDON N.19 Telephone : ARChway 6251
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LONDON'S LEADING STOCKISTS OF

EQUIPMENT ¢ ACCESSORIES « MATERIALS

GOODS SENT TO ALL PARTS OF THE WORLD

MASTERLINK TAPE UNIT M2A
AND COLLARO “*STUDIO” DECK

Build your own Hi-Fi Tape Equipment using
our tape pre-amp and the new Collaro 'deck.
INC. PRICE 4! gns. Carr. extra.
Complete with instructions.

The M2A is complete with external power-
pack and is also suitable for use with Wearite
and Brenell decks, C.C.LR. Characteristic.
PRICE 27 Gns.
request,

Plus P. & P. 4/-. Leaflet on -

PNEUMATIC LID STAY with pressure
adjuster. Heavy duty, 10/- complete, P. & P. 1/6.

SPECIAL OFFERS!

I. Mains Transformer. Drop through.
i 0-200-10-20-30-50.  Secondary

-300 v, at 70 mA, 6.3 v. 24 A
15/6. P. & P. 2/3.

. Mains Transformer (Potted) 350-310-0-
310-350v. 220 mA. 6.7 v. 5 A, 63 v.3 A,
63v.IA,5v.3A,6v.3A,63Vv.|A,
230 v. Prlmary Sue 7v}|n hlgh x 5}in. x
4%in., £2/10/-. P. 7/6.

JASON CONSTRUCTIONAL KITS

“EVEREST '’ PORTABLE RADIO. Super
mode!, 7 transistors with 3 gang tuning and
RF stage, efficient speaker and attractive case.
Kit £15/18/9.

“MERCURY.” Switched FM{BBC|ITV TV
tuner of simple design with AFC for cabinet
mounting. Price of complete kit with valves
less power pack, £11/14;6. (Power Pack kit
£2/14/-. extra.)

AUDIO GENERATOR AG.l10. Capacity
tuned Wien bridge gives good stability from
10 c.p.s. to 100 kefs. sinefsquare wave output.
Kit £15/19/-.

OSCILLOSCOPE @G.10. Push-pull scan on
Xand Y plates with an X bandwidth of 10 c.p.s.
to 1.5 Mc/fs. 4+ IdB. Kit £22/10/-.
ATTENUATOR AA.10. Calibrated in dB
giving any readmg between |dB and IIOdB
Uses 1% resistors. Kit £7/15/-.
CRYSTAL CALIBRATOR CC.I0. Com-
plete with crystal oscillator and audio output,
so that signal generators in the range of. 100
kefs.-200 Mcfs. may be accurately checked.
Kit £19/19/-.

VALVE VOLTMETER EM.I0. A four
valve bridge circuit. May be used as a general
purpose meter since there are 23 ranges
including D.C. current ranges. Kit £18/10/.,
W.Il WOBBULATOR KIT. Produces a
frequency modulated signal for alignment of

+ LARGE STOCKISTS OF

COMPONENTS & EQUIPMENT

by well-known Manufacturers including :—

e A.B. METAL PRODUCTS e AVO o
BELLING-LEE e BULGIN e COLVERN
e DUBILIER e ERIE e MORGANITE o
MULLARD e PAINTON e T.CC
® WELWYN e WESTINGHOUSE. 3

STEEL METER CASES

CONDVNTVOWOSOOV—W

4 x 4 x 4in. Sloping Front . 9
5 x 5 x 8in. Sloping Front 141
6 x 6 x 12in. Sloping Front. £l 4
4 x 4 x 24in. Rectangular, é
6 x 4 x 3in, Rectangular, 81
8 x 6 x 3in. Rectangular,. 1]
10 % 6 x 24in. Rectangular, 13
10 x 7 x 7in. Alum. Panel, ... £l 4
12 % 7 x 7in. with Alum. Panel . £l 11
14 x 7 x 7in. with Alum. Panel, £1 15
14 x 9 x 8in. with Alum. Panel. £2 5
16 x 9 x 8in. with Alum. Panel, £2 9
16 x 1] x 8in. with Alum. Pan £2 16
19 % 1 x 10in. with Alum. Panel . £ 31

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

. Choke 10H 250 mAA Potted * €' Core, F.MJA.M. including 465 kcfs. LF. and T.V.
25/-. Sound and Picture channels, £14/19/-.

o R ko Immediate dispatch
" 20)-. " o of éoods avallable TELE-RADIO (1943) LTD

. Choke 5H 100 mA. Potted, 5/6. from stock. Car- 189 EDGWARE ROAD, LONDON, W.2

. Choke 5H 300 mA. Potted, 12/6.
Phone: PAD 4455/6

. Rectifier 300 v. 300 mA. 13/, ) rlagechargedextra
R.F. Chokes 4MH Pot cored 7/6. at cost. Our only address @ Few mins. from Marble Arch @ Open all day Sat.

free on request.

163 Mains transformers for valve
and contact-cooled rectifiers, audio
output transformers and chokes and
fully described in Gardner’s new
“S/M ™ Catalogue available on re-
quest.

Electrical characteristics,
sions, weights, fixing centres and

dimen-

prices are fully described in this new
publication which includes the latest
additions to the Solent range (to
BSS 2214 group 10/55) and the high
performance but inexpensive “Mini-
ford ”’ range. Typical frequency res-
ponse characteristics are also given.

Your copy of Gardners «“S/M™

Catalogue can be obtained now by writing to

GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants.

telephone Christchurch 1734
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A SOURCE
OF POWER
AND DRIVE

HIGH POWER
OSCILLATOR/AMPLIFIER

TYPE 254

The High Power Oscillator/Amplifier is an instru-

ment which combines an L.F. oscillator operating SPECIFICATION
over the frequency range 30 c/s to 30 kc/s with a cualiTRy .
lifi . Frequency range: 30 c/s to 30 kc/s in 3 ranges.
Power am}_) er capable of delivering up to 150 watts Calibration accuracy: +29% on all ranges.
into a wide range of output impedances. The AMPLIFIER
amplifier output is monitored by means of a built-in Sensitivity: 0.1 volt.r.m.s. input for full output.
: . . MAXIMUM CONTINUOUS
Vf)ltmeter and‘an input socket‘ is provxded‘for use POWER OUTPUT (SINE WAVE):
with external signal sources (microphones, pick-ups, 150 watts from 50 c/s to 5 kc/s.

100 watts from 30 c/s to 10 kc/s.
50 watts from 30 c/s to 30 kc/s.

THERE’S NO END TO ITS APPLICATIONS

The instrument has a wide variety of uses of which the following are representative:—

v Power source for 40, 400, 1,600 and 2,400 c/s Y Modulation amplifier for Radio Trans-
equipments. mitters.

signal generators, etc.).

% High Power Amplifier for Public Address

Y Power Source for double voltage, double
systems.

frequency testing on transformers in

rd ith RCS.214.
SccREEE R e~ % A power source for laboratory work on

- q variable frequency filter response tests,
Y Drive amplifier for A.C. servomotors. variation of magnetic amplifier perfor-
mance with frequency, etc.

% Energising source for moving coil vib-
rators. Y Drive for synchronous clocks.

®
HIGH POWER OSCILLATOR/AMPLIFIERS
AEPEH@ AIRMEC LIMITED - HIGH WYCOMBE -/BUCKS

Telephone: High Wycombe 2501/7
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SUPERB EQUIPMENT BY

FOR STEREOQ
OR MONAURAL

2 gpeed transcription motor. 33 r.p.m.
and 46 r.p.m. Full 12in, turntable is
lathe turned. New nylon graphite
bearings. Synchronous  motor
dynamically balanced. Neon indicator
on/oft wan%ing light. £12/10/- plus

£12.19.10 £4/3/1 P.

inc. tax.

A i Mack I Sterco Picknp Type CS1.
tereo ckup arl o e
Designed fo accept both Tl}e_plck up heﬂ.d. ampl(?ys
monaural and stereo heads. miniature ceramic units,
Adj_nstablte l?rblheighg' 1‘2’ ‘ frequency range 20-16,000
various turntables. Pick- .
up head specification iden- ¢.p.s. output 20 mV. Dia-
tical with the Type CS1. ] g8l mond stylus. Will accept
gr,x“n only £3 plus 19/11 & | B Mark II monaural heads.
Omni-directional speaker enclosures —=a ]
in distinctive Fornfica Walnut finish
designed fo take 8in. speaker uait
and a 3in, high frequency unit.
Cabinet height 3ft. 4iin. Length
1ft. 4in. Depth 12in.
Provisional price £22/10)

Stereo Amplifier and Control Unit
Type $66. Twin chaunel, delivering
en Or ree ea et 7.5 watts per channel with ultra linear
‘ N 2 ouspnt stage. Imputsfor P.U., Tape
£ and Radio sensitivity being 6 mV.
§ Separate treble and bass controls,
[ Pre-amp £16.10.0. Amp.£24.10.0

-—

High quality material and dimen-
Rmmmevs CERAMICS sional precision are attributes of

Bullers die-pressed products.

Prompt delivery at competitive
FOR INDUSTRY

prices.

We specialise in the manufacture of—PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

BULLERS LIMITED

MILTON + STOKE-ON-TRENT - STAFFS
Phone: Stoke-on-Trent 54321 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
Ironworks : TIPTON, STAFFS  London Office : 6 LAURENCE POUNTNEY HILL, E.C4 —
Phone : Tipton 1691 Phona : MANsion House 997} —
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MA TRANSISTOR Converters and Inverters

for fluorescent lighting and general applications.

The range of operating voltages, powers and frequencies

is under steady development.

Inverters for fluorescent lighting from 12 volt d.c. supplies cover the

range from a single 6" tube to six 24" tubes or equivalent.
Inverters for 12v. d.c. to 50 cfs or 400 c/s a.c. up to 100 W.

Constant frequency and locked frequency inverters for camera
and tape recorder operation.

Inverter-rectifier systems for d.c. to a.c. conversion.

MA TRANSISTOR Controller

Magnetic amplifier intermediate stage, saturable reactor

power stage. A temperature controller for use with a platinum |

resistance thermometer to provide power control
up to 60 KW 3-phase. No mechanical switches.

Constant current characteristic for platinum furnaces,

THE PHOENIX TELEPHONE AND ELECTRIC WORKS LIMITED,
THE HYDE, LONDON, N.W.9. Telephone COLINDALE 7243

TELECOMMUNICATIONS
PLUGS * LEVER KEYS * CABLES
FUSE MOUNTINGS - AMPLIFIERS
CONTROL PANELS * MOULDINGS®
~COUNTERS * PLUNGER SWITCHES
MAGNETIC AMPLIFIERS - RELAYS
SATURABLE REACTORS ' JACKS
TRANSFORMERS - INSTRUMENTS
CORDS * INTERNAL TELEPHONES
TRANSISTOR INVERTERS - BELLS
PROTECTORS - WIRES - BUZZERS
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“WE COULD BLIND YOU WITH SCIENCE”
- on the technical superiority of our coils but

] MAIZ(JII REDQG. are sure you would prefer us just to say

“WE GUARANTEE THEM™!

) 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 IF. 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
for use with 315 pF tumn% cor(ld)ensers. :
Coverage (1) 150-400 Kc/s.; (2) 530- _ ru

1,600 Kc/s.; (3) 1.5-4 Mc/s;; (4) 4-12 oc¥:Lx'P&§3:4L$YPE "JSA?E’&ECQ’L? CHASS:TSA)::OSN%(;Q-S‘I'YPE
Mc/s.; (5) 10-30 Mc/s.; Price 15/-. :
GENERAL CATALOGUE covering full range of components send 1/4d. in stamps or P.O. PLEASE SEND S.A.E. WITH ALL ENQUIRIES .

DENCO (CLACTON) LTD. (Dept. W.W.), 357/9 Old Road, Clacton-on-Sea, Essex

Our wide range of capacitors, incorporating all the latest
developments, are described fully in these new leaflets . ..

SEND NOW for COPIES

DALY has succeeded in maintaining full capacity
values and working voltages in more compact
designs, specially suited to ultra modern
equipment :—

PHOTO-FLASH EQUIPMENT o DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMPLIFIERS o D.C. POWER UNITS
£\ TRANSISTOR EQUIPMENT
. \ ¢ MAGNETISATION

- $ EQUIPMENT
TEST GEAR

DALY

ELECTROLYTIC
CAPACITORS

Condenser Specialists for over 20 years. ™~

N
™~

DALY (Condensers) LTD., WEST LODGE WORKS, “-
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, Londom
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RRANTI

The QF41 Cell
already used
throughout the world
has been chosen for
the D7 Series of
Decca Marine Radar.

or Marine Radar

A comprehensive
range of T.R. Cells is
available covering
frequencies from.
1,000 Mc/s. to 35,000
Mc/s. Write for
further information.

FERRANTI LTD : KINGS CROSS ROAD - DUNDEE Tel: DUNDEE 87141

Eerranti

DS/T.67
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TELEVISION AERIAL
COMPONENTS ¢

DESIGNED FOR CONSTRUCTING
BAND ! & BAND Ill T.V. AERIALS

|
|

|
i
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting at random from our new multi-page catalogue:
@® Band Ill Folded Dipoles (As illustrated). @ Mast Coupling Units for 2" Masts.

@ Reflector and director rod holders, ® Insulators, Both Rubber and.Plastic

(As illustrated).

@® Masthead Fittings for 27, 17, [}” @ Alloy Tubing for Elements, Cross-
and 2" Masts. boom and Masting.

Send [/- P.O. for the revised, fully illustrated catalogue to

the big name in PRECISION components

Jackson Brothers’ Stand Off Insulators and Terminal
Strips are used in large quantities by all the services and
in every branch of Electronics, Neucleonics and
Communications. Write now for fully illustrated list of
complete range of Stand Off Insulators comprising some 40 different types.

JACKSON BROS. (LONDON) LTD., KINGSWAY-WADDON, SURREY
Telephone : Croydon 2754-5 Telegrams : Walfico, Souphone, London

Canadian Distributors :- Messrs. R. Mack & Co. Ltd., 1485, South West Marine. Drive, Vancouver |4, B.C., Canada

American Distributors :- Messrs. M. Swedgal Electronics, 258, Broadway, New York 7. U.S.A.
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for STRAD

Srandard Telephores
and Cobles Limited

specified MARCONI
test equipment

DUAL TRACE OSCILLOSCOPE TF 1331

e
e & . - General-purpose measuring oscilloscope ]
i i | with direct-reading time and voltage cali- ‘

bration. Two clectronically switched in-
puts. Pass-band: d.c. to 15 Mc/s. Sensi-
tivity : 50 mV/cm to 50 volts/cm. Sweep
STRAD is the modern high speed electronictelegraph range: 0.02u sec/cm to I sec/cm. Spiral
and data retransmission system developed by p.d.a. tube with 10 kV e.h.t. Comprehen-
Standard Telephones and Cables Ltd. Duringthe | Sive trigger selection and 0.25-u scc signal
final stages of manufacture the Marconi Dual oe et T hape aveiabic ag
h - . ptional accessory.

Trace Oscilloscope, Type TF 1331, is used ‘to
check the parameters of the sub-units.

A number of these Marconi oscilloscopes are in use-
at the New Southgate works of S.T.C, which is a

major user of Marconi instruments, and appre-
ciates the advanced nature of the designs and the M A R ‘ o N !
wide choice of apparatus available. For details of

test equipment of special interest to you, please

write to your nearest Mar;oni Instruments office. l N s T R u M E N T s
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

London and the South Midlands North:
Marcon! House, Strand, London, W.C.2 l Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate
Telephone : COVent Garden 1234 ' Telephone: 1408 Telephone: 67455

Export Department: Marconl Instruments Ltd., St. Albans, Herts. Telephone: St. Albans 56161

REPRESENTATION IN 68 COUNTRIES
TCl82
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PLUGS SOCKETS SWITCHES

TRANSFORMERS  CHOKES

RESISTORS

I

LT

Miniature
Electronic Components

= AMPLIFIERS

ARDENTE ACOUSTI
8-12 MINERVA ROAD : LONDON : NWI
p—

= @)

LABORATORIES LTD

=
—1
=
=
—

Iy

Phone: ELGAR 3923 (8 fines) Telegrams: HAILER. LONDON

eOE——

WEYRAD P.50 TRANSISTOR COILS |
AND LF. TRANSFORMERS

FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/IAC M.W. OSCILLATOR COILS

A For,
176pF TUNING CONDENSER .................. PrICE  574d.
P50/2CC Ist and 2nd’ LF. TRANSFORMER
470 Kcjs. OPERATION. “Q” = I50......... prRiICE 577d.
(2 REQUIRED)
P50/3CC 3rd I.F. TRANSFORMER, 470 Kcfs
OPERATION. “Q” = 170 .oceo. coreveren prICE  670d.
RA2W L.W. and M.W. ROD AERIAL éln. long,
flying-lead connections. For 208pF TUNING
CONDENSER  <....vee ceveeereveseseesenesean. prICE 1276d.

LFTD2 DRIVER TRANSFORMER. Split Secon-

dary Type, semi-shrouded. With é connecting

CAPS RPN . . . . o T3 o« e o TS A S o o leo's PRICE -9,6d.
PCAI PRINTED CIRCUIT PANEL, 22 x 8fin. ready drilled with component positions and references printed

I, R 0000 B0t AR 00000 o0 T TRTRPPE ol - SRR SUMIRE S 13601 11007000000 000000000005

PRICE  976d.
BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT-DIAGRAMS FOR 6-TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET

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

prRICE  270d.
ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET

NOVEMBER, 1960
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NEW VINKOR SERIES

Covers frequencies from 100 Ke/s to Mc/s

A new series of Vinkor adjustable pot cores has now been developed by Mullard for use in the
frequency range 100 kefs to 2 Mc/s. This series is in addition to the highly successful group
already widely used for frequencies between 1 kc/s and 200 kc/s.

The world’'s most efficient pot core assembly, the Mullard Vinkor gives a choice

of 3 permeabilities and has exceptionally high performance and stability.

Write today for full details of the wide range of Vinkors now available.

Mullard

ADJUSTABLE POT .CORE ASSEMBLIES

o)

Egv!;l MULLARD LTD., COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE,W.C.7,
MC | (C)

Cc
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miniature |

for mains or low voltage operation
FINGERTIP CONTROL

with sharp, controlled heat for
transistor and other small assem-

blies. Location of element under

soldering “tip produces 30 watt

capacity for only 15 watts consumption.
Available for 230/240v. 220, 200, 110 and low "
‘voltages 6, 12, 24, 28, SOv. List prices range
from 25/- to 29/6 (all prices subject).

soldering iron

NOVEMBER, 1960

INTERCHANGEABILITY

The 5 sizes of bits shown can be easily
changed by sliding on and off the shaft.
Heavily plated, split right through to
facilitate changing, special hard wearing alloy.

Stands as illustrated at 12/6d

heavy duty ‘S

send for detailed catalogue te

A'N-TE-X
LIMITED 7-8 IDOL LANE LONDON EC3

Tel: MANsion House 2716

sgwwwwﬂwwmwwwwwrwmwwwu"

For HI
HI

i

wﬂ,llli o sl i sl 1 N 3 I N ﬂ
MODEL LI0 HIGH FIDELITY 19 WATT

AMPLIFIER
WITH SEPARATE PRE-AMPLIFIER
Supplied complete 2 Retail
only (i.e. Main Price
Amplifier and Pre-amp.) GNS.

Size of main amplifier 9in. x 7in. x Sin.,
Pre-amp. llin, x 4%in. 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. A.C. mains 200-230-250 v. or to
order for export.

The Foliowing Outstanding Test Figures
include Pre-amplifier.

Eensi;uz‘l:vy (for 10 watts) B‘IARMONIC
78 rp.m. 20 m.v. STORTION

(Inc. Pre-amplifier)

Radio, 35 m.v. 0.09% measured at 10 watts.

Microphone, 2.5 m.v.

MULLARD VALVES:

Damping Factor 35 EF86(|) (ECC83(2); EL84(2):
Input Impedance Bass Control EZ8I
All inputs 500k. Plus 10pfd. +9db to — 9d.b.
Frequency Response at 50 c.p.s. QOUTPUT MATCHINGS

For 3 ohm and 15 ohm L/Speak-
ers from high grade seztionally

Treble Control

+2d.b. 30—25,000 c.p.s.
+9d.b. to —9 d.b.

Power Consumption

90 watts. at 12,000 c.p.s. wound output transformer
. Hum Level

flmyniiower Output —70db RESERVE POWER SUP-

In excess of 12 watts. Filter PLY (for Radio Tumer) 300 v,

30 m.a. smoothed and 6.3 v.
£.5 a. at 4-pin socket.

LTD.

Negative Feedback — 7d.b at 9 Kefs.
Total 32 d.b — 10 d.b. at 5 Kcfs.

TRADE AND EXPORT ENQUIRIES TO:

LINEAR PRODUCTS

ELECTRON WORKS, 1.,
ARMLEY,

The L45. A compact High

Quality 4-5 watt amplifier.

Size approx. 7-5-33in. 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, EZS8O0.
Controls are: Vol., Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output matching for 3
ohm loudspeaker. Retail price £5/19/6.
THE LT45 TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.C. mains. 3 ohm loud-
speaker and practically any make of
deck: Negative feedback equalizaton
adjustment by multi-position switch

for 3%, 74 and |5in. per sec. Retail
price 12 gns.

DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 12 gns.
CONCHORD 30 WATT. Hi-Fi
amplifier with two separately con-

trolled inputs. Retail 16 gns.

L50 50 WATT AMPLIFIER. Size
approx. 13 x 9 x 7in. Sensitivity 25 m.v.
OQutputs for 3 and |5 ohm speakers.
Retail price 19 gns.

L3/3 STEREOPHONIC AMPLI-
FIER. Sensitivity 150 mv. Output 3
watts on each channel. Retall 7 gns.

NSNS
Leeds 63-0126
(3 lines)

LEEDS




NOVEMBER, 1960

WIRELESS WORLD

57

TRANSFORMERS

All for 240 V Inp

CONTINUOUS RATING. Short Rating Transformers aiso available

ut. Other Supply Voltages as Required

SATURABLE REACTORS

Saturable Reactors for con-
trolling AC loads from .SkVA

5y 80 A £10
v 100 A £10 sV
60 V 7A £8
110-120 V 4 A £9 23\\:
18V 30 A £9
6V 100 A £12 2v
24V 30A .. £12 35V
0V 25A ... £12 2V
55 Vv I5A ... £12
S5V 150 A ... £14 v
110-120 Vv ICA ... tlI§ v
40V 25A ... £17 10V
5V 300 A ... £20
612V S50A .. £10 v
12V 60A ... £12 v
12V 100A ... £16 20V
50 V 60A .. £29
10-15-25 vV 100 A ... £28 20V
10-20-30 V 100 A ... £33 5y
§10 V centre tapped 25 A ... £29 NV
6-12-18-24-30 V 12A .. £l
TRANSDUCTORS THREE-PHASE
TRANSFORMERS

Input 400/440 V.
4V

) 230 V 50 A 3-phase £78
o A e ailavle for {110V 100 A 3-phase £90
o supply volt- 4V 5000 A 3-phase £130
ages, single-phase and 3-
phase. Standard DC control These and other Trans-
volts: 12, 24. 36. 110 and formers can be supplled for
240 V. 3-phase, 6-phase and 12-

phase Rectifiers.

50 A 3-phase £40

\/oLTMOBILE

AUTO-TRANSFORMERS

Range: From 1.69%, to 1009, of Supply Volts in 64 steps of 1.69%,
ON LOAD SWITCHING.

VOLTMOBILES can be used Single Phase Units 240V 440 V
by themselves or in the prim- 15 A £28 £37
ary of another transformer to
give very fine changes of 30 A £39 d
output. Overvoltage avail- 60 A £69 £81
able as extra. 100 A £99 7121

VOLTAGE SELECTOR

For 240 V AC.

D-C MOBILE RECTIFIER SETS

The larger outputs are available for 3-phase supply.
Full load DC Volts and Amps are stated.

SRS o wr

FRAELRLARRANMNNNNNNG
<L L L L LK<
»

WRI N PRI RIS N B me o o o o o e

Prices are without Meters and Regulators.

£14 eV

£15 6V

£19 36V

£25 1Hov

£35 1o v

£55 1ov

£71 1o v

£185 1Hov

£23 220V

£27 250 V

£33 250 vV

=3 £41 250 v

AL . £70 250 V

A L. £80 1,200 v
AL £262 Built in to order—Ammeters—VYoltmeters—Rheostats—

A £26 Stabilising Circuits—Chokes—Variacs.

CARRIAGE EXTRA on all units.
SPEGIFIC ENQUIRIES are invited for
Transformers and Rectifiers. We specialize
in HEAVY CURRENT EQUIPMENT.

HARMSWORTH, TOWNLEY & CO.

2 JORDAN STREET, MANCHESTER 15.

CENTRAL 5069
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with the Gaumont-Kalee

FLUTTER METER

Accurate measurement of sound
equipment speed deviations

The Flutter Meter measures those
components which are commonly
described as “ Wow ” and ‘‘ Flut-
ter ” resulting from speed variations
in sound recorders and reproducers.
This instrument is equally suitable
for use with machines employing
perforated film, tape, wire or disc
records.

Type 1740 is of entirely new design.
i More compact, lighter in weight and
Effective limiter range <+ 10dB. costing considerably less than earlier
Meter scaling—** Peak wow " 0 to %1% (centre  Gaumont-Kalee Flutter Meters,

e D) O i s 19 and 0 10 029  but with the same high performance
R.M.S. and facilities.

Gaumont-
Kaiee
Fluttermeter
Type 1740

Brief Technical Data

Operating carrier irequency 3, 000 c.p.s.+5%
Minimum input signal 50 mV R.M.S.

Input. Impedance | Megohm

Input amplifier bandwidth — 3db at 2,500 and 3,500

Crossover frequency 20 c.p.s.

** Flutter *’ meter response— 3db at crossover.
3dB at 200 c.p.s.

— 3dB at crossover.

—1dB at 0.5 c.p.s.

C.R.O. output frequency response level down to
zero frequency— 3dB at 200 c.p.s.

3,000 c.p.s. oscillator output level
5V R.M.S. into 0.5 Megohm 100 mV R.M.S.
Into 500 ohms.

Accuracy: Meter presentations $2% t.s.d.

Power consumption 35 watts.

Mains (00/150v. and 200/250v.

Single phase 45/60 c.p.s.

Dimensions: Height 101 26.04 ¢cm.
Width 124" 31,12 em. Depth 143" 36.47 cm.
Nett Weight: 29/b. 13,15 Kilos.

Write for full details to:

" Wow ’' meter response

NOVEMBER, 1960

Watch that WOW !

Important users of Gaumont-Kalee
Flutter Meters include :

B.B.C. Television and Research, Collaro.

Commission Superioreure Technique, Paris.

Commonwealth of Australia, Melbourne,

Compagnia Commerciale di Cinematografia,
Milan.

Dept. Posts and Telegraph, Dublin.

Egyptian State Broadcasting.

E.M.I. Research Laboratories.

Garrard Engineering and Manufacturing Co.Ltd.

Magnavox Corporation of U.S.A.

Marcomn Wireless,

Ministry of Supply.

Ministry of Transport and Civil Aviation (U.K.).

Muliard.

N.Y. Philips’ Gloeilampenfabrieken, Holland
and Denmark.

N.Z Broadcasting System.

Post Office Research Department.

R.C.A. Photophone Ltd.

Southern Instruments Ltd.

Truvox Ltd.

Vortexion.

Westrex Co. Ltd.

Wright & Weaire Ltd., and users in India,
Poland and Hang Kong.

Tel: SHEpherds Bush 2030.

G.B-KALEE DIVISION (STUDIO), WOODSER RD., LONDON, W.12, ENGLAND

Cadies: RANAPRESTU, LONDON

000000 O0O0O0O0ODO0OO

Phcenix:

EYELETTING and light
PUNCHING MACHINES

AUTOPHOENIX No. 6A. A new and im-
proved air-operated machine for the auto-
matic insertion and closing of eyelets. The
deep throat, high vertical gap and projecting
base make this an ideal machine for the eye-
letting of components in radio chassis even
in the closest corners and, of course, for
spinnings, cylinders and plastic mouldings.
Itcan besupplied with built-inair compressor.

O 0O

We manufacture a large range of hand and automatic
Eyeletting and Piercing Machines and also stock eyelets
which we can supply in small or large quantmes

Full illustrated brochure of the *‘‘ Phoenix '’ machines,
write for leaflet W.W.2.

HUNTON LTD.

PHOENIX WORKS, 114-116 EUSTON ROAD,
LONDON, N.W.1
Tel.: EUSton 1477 (3 lines) Grams.: Untonexh, London
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ij‘_ . - In the past five years Suflex polystyrene capaci-
IMPACT tors have created a marked impact on t
electronic industry, and now they can be found in millions of"domestic radio and telev.il
Fz&;@r&i and in industrial instruments everywhere.
B_y.t extand’v.é research in the past the Suflex organization has developed capacitors tha‘i
provide compactness and reliability — the criteria by which modern electronic equipmen't
|"is judged. Continuing research ensures that Suflex will remain in thé forefront of future !
developments in this field. In the meantime, Suflex can offer to users the fruits of their
. labours — experience based on over twenty-five years of manufacturing, an unvsurpassfad :

service, and a deep understanding of electrical problems.

IS‘[JI? LEXLTD. 54 UXBRIDGE RD., EALING, LONDON, W.5 l

o e o
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. | | ELECTRIC AND ELECTRONIC
INCREASE YOUR SALES )
AND PROFITS WITH... | _ ME_ASUREMEN_TS

| WOBULO-
SCOPE
23

l ! Rechargeable {

"Blue Ballery”

for Transistor Radio Designed for the anaylsis of RF and IF stages of TV
using 9-Volt Battery. ! receivers. Frequency coverage: 5 to 220 Mc/s in one

l range. Attenuator maximum output ‘50 mV into
This revolutionary 75Q. Total excursion: 0.5 to 20 Mc/s. Single trace
miniature ‘’BLUE with zero reference line, double trace for phasing.
BATTERY' is designed Oscilloscope fitted with high-gain vertical amplifiers

input attenuator graduated. Crystal controlled

i . marker generator., Up to |2 canals with sound and

compc.mlon for. » 1L video carriers. Marker pips spaced at | Mc/s intervals

;l;mnsu‘lor Rcdlo’.' X centered on the video carrier. Markers every Mc/s
BLUE BATTERY" is | from 5 to 50 Mcfs. Possible to use external marker

] continuously ‘ source. Sound carrier modulated for sound trap
rechargeable for adjustments.

more than 100

as a perfect

fimes.
PRECISION |
" | IMPEDANCESS
Excellent Features BRIDGE
* Magnificent tone ‘ 626 B

* Most economical
~ Reliable power | |
* Easy to charge

’ Resistance: 0.0 Q to |0 MQ. Capacity: | pF to

© 100 uF, superposed DC 0 to 500 V. Inductance:

| 10 uH to 1,000 H, superposed DC 0 to I00 mA.

Measures loss angle tangent and Q factor. Internal

measurement frequency—DC, 50 ¢fs, 1,000 cfs.
External measurement frequency possible.

OTHER PRODUCTS

|

1

' | AM&FM GENERATORS  VALVE & TRANSISTOR
—— | METERS

m TV SWEEP GENERATORS VALVE VOLTMETERS
e, OSCILLOSCOPES MULTIRANGE METERS
Weight | TR—9 379 TRC—9—2A1 9. Toc_o_za25 szq. IMPEDANCE BRIDGES PANEL METERS

TRC—9—381  43g.

—Ts

A—Type 3 b Lo |
AC. 100130V AC. . 200—240V

KIND OF PLUGS, TRC—9—2B24 2 round pins (4mm) —m .
TRC—9—2A1 2 fiat pin: TRC—9—2825 2 round pins (Smm, | CIE GENERAI.E DE METRUI.UGIE
TRC—9 —281 2 Rat pin: TRC—9—381 _ 3 Aot pins e N E R lX P.0.B. 30, ANNECY, FRANGE
MANUFACTURERS & EXPORTERS esg? i
TOREI INDUSTRIAL CORPORATION Bie B ek

No. 150, KUGAHARA-CHO, OHTA-KU, TOKYO, JAPAN DOEE D LN E

Cable . “TOREINDUST” TOKYO 7 VICTROMA '}jﬁ:ﬁﬂ’m-b,iﬁg?g‘,?b'T°N' R
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ER IN QUICKLY”

wgET SPENC

can YOU contact
;;’ any member of your staff

" anywhere on your premises
> instantly?

« » . and without disturbing anybody else?
If not, you will be interested in the Multitone
“Personal Call" Staft Location System, one of the
greatest time and money savers of this electronic age.
Not a telephone of any kind, the Multitone is a unique "pocket paging”
system which enables any of your key staff to be contacted
immediately wherever they happen to be, selectively and unobtrusively,
without loudspeakers, bells, flashing lights or any other distraction.
It can save your organisation—and your customers—countless wasted
man-hours on telephone working alone, by reducing cal/ backs
and the need for extra lines and operators.
Yetit costs you no more than a few shillings per receiver per week.
The 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.

The neat, lightwelght
recelver clips to
any pochel.

Write now for a leaflef which tells you all about it.

MIULTITONE

POCKET PAGING SYSTEM
MULTITONE ELECTRIC COMPANY LIMITED ¢ 12-20 UNDERWOOD STREET - LONDON N.1  Telephone: CLErkenwell 8022
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EVERYTHING FOR RADIO, RECORD & TAPE

CONNECTOR

® PROMPT DESPATCH SERVICE | Microphones by Lustraphone, Reslo, Acos,

® HOWE AND EXPORT ENQUIRIES |

WELCOME AT ALL TIMES

imon Sound, Geloso, etc.

@® TAPES BY ALL LEADING MAKERS

% SPEAKER SYSTEMS
® 110 VOLT ITEMS AVAILABLE Quad Electrostatic ............ 0 $149
% RECORDERS Wharfedale W.2 .. 0 $84
Vortexion W.V.A. ............ £93 I3 0 $267 | Wharfedale W.3 0 slI3
Vortexion W.V.B. £110 3 0 $315 | Wharfedale W.4 ... £49 10 0 3141
Brenell Mk. ¥V ...... . 64 gns, $192 | Wharfedale Coaxial 12 . £25 0 0 $I56
Brenell 3 Star Stereo 89 gns. $267 | Tannoy |2in. Monitor £30 15 0
Clarion Transistor ... 25 gns. $75 | Tannoy ISin. Monitor £37 10 0
Cossor 1601 4 Tr. ............ 37 gns. $IL [ WB. 1016 ..ot £7 12 3 $16
Cossor 1602 4 Tr. 3 spd. 59 gns. $127 | Goodmans AL.120 . £29 10 0 $34
Simon Minstrelle . 39 gns. $117 | Goodmans AL.100 .... £2310 0 $67
Ferrograph 4AN . 81 gns. $243 | Goodmans Triaxiom £25 0 0 $72
Ferrograph 4AH . 86 gns $258 | Goodmans 300 .. £11 5 9 $32
Ferrograph 808 St 105 gns. $315 | Goodmans 400 .. £16 17 0 $45
Grundig TKé0 Stereo 128 gns $384 | Kelly Ribbon Mk. Il.... £10 10 O $30
Grundig TK55 Stereo ... 92 gns. $276 [ B. J. Tweeter complete . £5 5 0 $h1
Grundig TK20 with Mic. 52 gns. $156
Grundig TK24 $186 ’ % MOTORS AND PICK-UPS
Grundig TK30 $216  Decca Stereo P.U. ... £21 0 O $45
Philips 4 Track EL3542 $117 | Garrard Trans. Chan £2) 0 10 $43
Philips 4 Tr. Stereo 3536 92 gns $276 | Garrard 301 €22 7 3 $54
Philips 4 Track EL354( ... 34 gns $102 | Garrard 4HF/Ste £19 17 7 s34l
Reflectograph ' A ' § Tr. 95 gns. $285 Garrarf] TA/MK. I ... £9 15 8 $22
Reflectograph ‘B’ 4 Tr. 105 gns $315 Conno!sseur Motor Type ‘B’ £27 16 | $63
Stuzzi Magnette ... 59 gns. $117 | Connoisseur, 2 sp. Motor ... £16 3 | $36
Stuzzi Tri-corder ...... 75 gns $225 | Goldring 700 .. £914 9 $21

Ronette DC284 £4 3 5 $9
% DECKS
Wearite 4A 0 $i05 | % AMPLIFIERS & TUNERS
Wearite 4B . 0 $119| Quad 22-Control Unit ...... £25 0 0 $73
Brenell Mk. V ...... 28 gns, $84 | Quad Il Amplifier.... £22 10 0 $65
Brenell Stereo Deck ......... £33 16 0 $101 | Quad FM Tuner .. £28 17 6 $60
Brenell Pre-Amp. and Amp., £24 0 0 $69 | Chapman AM/FM £29 8 0 $60

MODERN ELECTRICS

24 WAY

% Gold plated Contacts
% Nylon loaded P.F. mouldings

*

Easy insertion and withdrawal

(RETAIL)
L7D.

Leak Stereo 20 Amp. ......... £30 9 0 $87
Leak Point-One Pre-Amp. ... £21 0 0 $60
Leak TL Plus 12 Amplifier

(all voltages)..................... £18 I8 © $54
Leak Trough Line F.M, Tuner £33 I5§ 0 $72
Leak Stereo Varislope lll ... £25 0 0 $72
Enquiries invited. for all items by firms

mentioned in this advertisement
CEENSSSSeESNEISENIEESORGARANNENEORENBEE]

:PINSON "ECHOREC":}

wis distributed exclusively by Modern 3

3 Electrics Ltd. (see W.W, Feb. page 92). It s

2is for superimposing controlled echo ons

= to any audio signal. It achieves within the §

e size of a compact, fully portable instru-3

3 ment, effects normally requiring large echo:

& chambers and associated equipment. Three a

a working channels; echo interval is variable. 3

e swell and other effects are obtainable.

@ ABRIDGED DESCRIPTION

E @ Three inputs and outputs.

s @ Push-button channel selection for 1, 2
or 3 channels,

@ Controls for echo intervals, volume of
echo, swell effect, volume level on input
channels, etc.

@® Complete with fitted carrying case,
leads, plugs. Foot Control. A.C. mains.

Proferzionnl Dircounts
Leaflet on request.

: 140 gns. $420 150 on ioihiiea
s BINSON ‘* BABY ECHOREC "
3 Similar to above but for

2 single channel working 80 gns.
VB ESEEESICCaNSEENSUAENEERINARDEDENEEEET

R
"~
&
=3

(]

We carry extensive up-to-date stocks of equipment, compo-

nents and accessories by Britain’s leading makers.

Enquiries

dealt with by return.
164 CHARING CROSS ROAD, LONDON, W.C.2
(3 shops from Tottenham Court Road Station Underground)

Tel.: TEM 7587 & COV 1703

Cables: MODCHAREX LONDON

Send for full technical information to

16 way
24 waAY
32 wAY

S i e o, e " e, e i e e e St
D G E— i C— M— — — — —— ——T— S  Sa— S— —— — ———

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY Telephone: ASHTEAD 3401

5650
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Radiotelephones by ATE — a vital service for isolated communities

Communications for
Oil Pioneers

TYPE 800

ATE Radiotelephones are used by indus-
trial, mining, agricultural, civiland military
enterprises —and by research and survey
teams— in 60 countries.

The derrick has been erected and the drilling of
an appraisal well is ahead of schedule. For the
men in this isolated community in the African
bush modern means of communication are
essential for the exchange of technical and
administrative information necessary for the
efficient day to day running of the site.

By means of the ATE Type 800 equipment such
remote spots can now be linked direct to the
nearest telephone exchange and provided with full
signalling and dialling facilities. The new Type
800, latest in the ATE single channel VHF rural
radio-telephone range, is specially equipped with
full signalling and control equipment for this
purpose. Exhaustive testing under actual climatic
extremes has fully proved its outstanding practic-
ability and efficiency.

1f you would like to know more about the new Type 800, write for full details to your local representative . .

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD

STROWGER HOUSE, 8 ARUNDEL STREET, LONDON, W.C.2. Telephone: TEMpie Bar 9262

Extended frequency coverage over
VHF and UHF bands.

New compact cabinet-type construc-
tion with slide-in chassis for easy
access and maintenance.

Plug-in test meter facilities.

High or low power versions to suit
propagation conditions.

Will work into any type of telephone
exchange with improved ‘outband’
tone signalling facilities.

Modern design conforming to

British Past Office, Canadian De-

partment of Transport and Crown
Agents’ specifications.

.. or send for bulletin REB 4101{1

77)6_ S’/OGC/;?//:S‘t know/eafge 070 ATE /S.' It your al/épogg/—take adygﬂtage of‘/'t '/

AT 1425°
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 ARO-BROOMWADE
olclen dilence

PNEUMATIC TOOLS

Model 7386C
high speed drill

MAXIMUM POWER
NO NOISE

NO BLAST

push-pull tapper;
slow speed, high
torque.

—these advantages are
offered for the first bl

time by the ARO-BROOMWADE Golden
Silence range. The noise is destroyed by a
specially developed exhaust system:; An external
porous-bronze diffuser,
exclusive to ARO- (

e [ “BROQMWADE-
force of the exhaust air and

diffuses it so gently that it will | Arp COMPRESSORS & PNEUMATIC TOOLS

Model 7276C

reversible screwdriver

and nutrunner, with
adjustable clutch.

g aEy YOUR BEST INVESTMENT
Only ARO-BROOMWADE Tools S

BROOM & WADE LTD., P.O, Box No. 7, HIGH WYCOMBE, ENGLAND
have GOLDEN SILENCE ] =

Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom” High Wycombe (Telex.)

Write for Publication No. 444 T.E.

66/5A3

OUTSTANDING BOOKS
on these two important subjects \

Introduction to Laplace Transforms for radio and

electronic engineers W. D. Day, Graduate I.E.E., A.M.Brit.I.R.E.

Radio and electronic engineers without a sound knowledge of Laplace Trans-
forms find themselves seriously handicapped; their difficulty has been to find
an introductory text catering for their need, that of being able to use Laplace
Transforms as a tool to solve their particular technical problems. This book
presents the transformation theory in a language they will understand, dealing
with electrical circuits from the very first paragraph and building up to the
stage when transforms are used to investigate transient conditions.

32s 6d net by post 33s 6d 183 pp. 57 text illustrations

Numerical Methods for High Speed Computers

G. N. Lance, M.Sc., Ph.D., M.A.LS., A.F.R., Ae.S.

This book assembles the most useful numerical methods developed by research
mathematicians, with the particular aim of explaining the facilities that com-
puters offer. Most of these methods have never been published before except
to a very limited readership and all have been tested for their practical value.
The book will be found invaluable by mathematicians, programmers, engineers,
physicists and scientists generally.

42s net by post 42s 11d 165 pp.

from leading booksellers

Published by liiffe & Sons Limited
Dorset House, Stamford Street, London, S.E.l.
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PAINTON
PLUGS AND SOCKETS

The versatility and ease of
assembly of the MULTICON
Range of Plugs and Sockets
mean they are universally speci-
fied by Engineers and Designers
:when multiway - connectors of
complete reliability are
required. Sizes from 2 to 33 way
are available fitted with
mounting brackets or covers.
Locking devices and earth tags
are available throughout the
range.

Current Rating: 5amps. Working
Voltage: 1,000 volts. Average
@ @ -Contact Resistance: 0.002 ochms.

*

Write for MULTICON Catalogue PS1/1

*45,(’ Lor irrtormnation on the
Keavy Detey MULTICON ana
rinted ﬁl'fca/'f'/awg?s
Bt WO SImE Fime

S§2.
PAINTON

Painton & Co. L td.

KINGSTHORPE -+ NORTHAMPTON
Tel: 34251 (10 lines) - Grams: ‘Ceil Northampton’

Telex 31576




76 WIRELESS WORLD NOVEMBER, 1960

LEVELL| TRANSISTOR R.C. OSCILLATORS

@ 15 c/s to 150 kc/s
Continuous coverage in 5 ranges

@ LOW DISTORTION :::: oy )
Less than 0.19, at 1 kc/s he sty Rl -
@ OUTPUT 2.5 V. INTO 600 OHMS ' t v =

Continuous control down to 250 nV

@ CONSTANT AMPLITUDE
Within 19, over whole range

@ NO SLOW WARM-UP DRIFT
Stable after initial 30 seconds

@ NO MAINS HUM
Supply battery life of 400 hours

Type TGI50 Type TGI50M
(without meter) i 2 7 (illustrated) i 3 6
LEVELL ELECTRONICS LTD.

10-12, St. ALBANS RD., BARNET, HERTS.
Telephone Barnet 5028

LEAK STEREO! | JUST RELEASED! ] “Q-MAX”
“VARISLOPE ** STEREO GARRARD - SHEET METAL PUNCHES
‘ AUTO-TURNTABLE Pient No. 6I9I£.8 alrlld Patents
: TYPE “A” ‘ pending
TRANSCRIPTION 1 Round, Square and Rectangular
| AUTO-GHANGER ; | NEW SIZES:
i 11/16” SQUARE......... 25/-
S 21327 x I5/16°
RECTANGULAR ... 32/6

Reproduces Stereophonically and

Monaurally from Records, Tape, SOLE
Radio and Microphone. The most LONDON
comprehensive Pre-amp-
lifier presently available. £25 RISHRIEUTORS e
“STEREO 20 " AMPLIFIER .
Two TL/12 Plus Amplifiers built i : ELCOM .
Bl same chassis. A transcriptiongwk!ehcg'f'glca:‘ndgtelz ::,NLIATURE
Power output 2 x 1| watts R.M.S. 20 A VG TI-WAY
provision for automatic e, if
£3o 9 o desired. Perfect :Iaymg fror‘r’\s bot;\ | PLUGE & SOCKETS
! Stereo and Mono records.
® BELLING-LEE @ BULGIN @ COSMOCORD ® GILSON ‘~’ ’\
® GOODMANS ® “LAB” ® T.C.C. ® WELWYN etc., etc. ——n

—— |*Q-MAX’" MODEL G D.0.-2

Full Range of Fl,'"y An iE!e!!II]in!]tlrEmEnstmfl.}AzIERdeter-
HI-FI, cm“s‘mt“ mination of tuned circuit resonant
MONAURAL ATALOGUE frequency, tuning transmitters with-

of HI-Fl and out application of power, for the

& STEREO / R A D1 O ELEGTRONIG || determination of coil mutual and

stray indugtances and b_oth ﬁ_xed and
oemonameanon | 29 HIGH HOLBORN, LONDON, w.c.1. S, Postiicks || Bl Ui k.

Tel.: HOLborn 6231/2 PRICE 15 GNS. Complete.
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BEME TELECOMMUNICATIONS LTD - CHAPMAN ULTRASONICS LTD

DORAN INSTRUMENT CO, LTD + L.S.B. COMPONENTS LTD - RESLOSOUND LTD

AUDIO FREQUENCY AMPLIFIER

In addition to their well-known range of high quality
VHF Radio Tuners and domestic Hi-Fi amplifiers,
Chapman Ultrasonics Ltd. are now producing High
Power Amplifiers for use in the Industrial and Public
Address field. 30-watt output: 50-watt output: [,000-watt

output.

SPECIFICATION
I Kw. Audio Frequency Amplifier as illustrated

Maximum Power Output: 1,000 waus.
Frequency Range: 40-12,000 c.pss.
Output Voltage: 25, 50 or l00V,

Output Impedance: 0.625 ohms, 2.5 ohms or 10 ohms.
Total Harmonic Distortion
at | Kw. and 1,000 c.p.s. 1%
Sensitivity: !00 m/v into 600 ohms for | Kw. output.
Mains supply: 200/250 V at 50-60 c.ps.

Dimensions: A fully enclosed 5ft. cabinet with hinged
side and rear doors measuring 244in. x 20in.
deep.

CHAPMAN | Kw. AMPLIFIER Viligs UiSwdiag BCC 03 2 20EL B, 4 x BL3, 2T Y3250, 2 x

power output of | Kw. continuous sine wave

CHAPMAN ULTRASONICS LTD.

DYNAMIC
MICROPHONES

IMPEDANCES

Cgi?“ RIBBON

TYPE DP
Head only

with baffle.
DPL 30 ohms CRL  30/50 ohms

DPM 250 and CRM 250 and
600 ohms 600 ohms

DPH 30 ohms CRH 30/50 ohms
and Hi-Z and high impedance

Produced with 26 years RESLOSOUND LIMITED

of specialised knowledge

sales enquiries for all companies - 24 UPPER BROOK ST - MAYFAIR - LONDON - Wi - PHONE HYDE PARK 2291
Da 1160 W. W,
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For the easy and rapid erection of Communal
T/V-F.M. Distribution Networks, we offer a
complete range of co-axial cables in single or
double, woven screens in conductor sizes 1/.002in.
to 1/.108in. Every coil is certified as to H.F,
performance. Special closely woven types are
included in our ranges. Teleng easy fix cable
clips are also listed. Prompt delivery from large
stocks at keen prices.

and
ABLE HARDWAR

Teleng Hardware includes steel brackets and
fittings for every erection need. Chimney, corner
and wall brackets, strainer brackets, bolts, nuts,
washers, etc., are all supplied to public utility
specification and galvanised to B.S.729. Specially
hardened masonry pins can be supplied for cable
clips.

G

S.NGLE TYPE
CORNER BRACKET

CHIMNEY BRACKET

Write for lists, ‘C'—Cables and ’CH’—Cable
Hardware to:

TELENG LIMITED

CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX

Ingrebourne 42976-7-8

NOVEMBER, 1960

——M. R. SUPPLIES, LTD.—;

For over & quarter of a century have held the highest reputation for the best quality
material at keenest possible prices. Prompt despatch—carefnl packing. Batisfaction
assured,

FREQUENCY METERS (Crompton Parkinson). Calibrated 48 to 55 cycles per sec.
6in. dial, panel mounting. Brand new in maker’s boxes, £10/15/- (despatch 3/8).
STUD SWITCHES (Muirhead Precision) 1 bank, single pole, 25 position, the id=al
instrument switch. Brand new, 12/8 (despatcb 1/-).

BATTERY TESTING DUAL VOLTMZETER, 3-0-3 volta D.C. and 30-0-30 volts D.C.,
3 in. scale length, 12/6 (dea. 1/-) A

SMALL GEARED MOTORS. In addition to our well-known range we can now offer
smailer open type 8.P. units. 200/250 v. A.C., final speed either 6 or 12 r.p.m. (torque
approx. 6 ibs/ins.). 8ize: 5in. long by 2}in. by 1jin. with lin. shait proj. Buitable for
display work and many industrial purposes. Either speed, only 69/6 (despateh 2/-).

MINIATURE COOLING FAKNS (200/250 v. A.C.) with open type induction motors
3in. by 2}in. by 1l}in. and 4in. 4-bladed metal impeller. Ideai for projector lamp
coollng and convector heaters. etc., 28/6 (despatch 2/-).

HIGH DUTY RECTIFIERS (8.T.C.) D.C. output 36 volts 16 amps, full-wave, 57/6
(des. 8/-). Also 240 volts 5 amps, £8/14/6 (des. 4/6).

SYNCHRONOQOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 50 c/s. Fitted with
spindies for hours, minutes and seconds hands. B8elf-starting, central bole fixing.
Dia. 2}in., depth behind dial only lin. Very latest model. With dust cover, 29/6
(despatch 1/6). Bets of three hands to fit. in good style for 5{7in. dial, 2/6 set, or
8/10in. dial, 3/@ set.

SYNCHRONQUS TIMER MOTORS (Sangamo). 200/250 v. 50 cfs Reif-starting,
2in. dia. by 13n. deey, 1 r.p.m., 1 r.p.b. and 12 ¢.p.h., any one 37/§ (des. 1/-). Also
high torque model (G.E.C. 6 r.p.m., §7/6 (des. 1/-). These are suitable for display
turntables.

SYNCHRONOUS TIME SWITCHES. (Sangamo) for aceurate pre-set switching opera-
tions on 200/250 v. 50 c¢/s. Providing up to 3 7u-off operatlons per 24 hours at any
chosen times, with day-omitting device (use optional). Capacity 20 amps. Com-
pactly housed 4in. dia., 3}in. deep. With full Instructions. £5/8/6 (despatch 2/6).
Also Smith's Relyon Twin-circuit model, 20-amp. switching, £7/8/- (des. 2;8).
EXTRACTOR FANS. A very popular line, Well-made units at much lower than
normal prices. 200/250 v. A.C., induoction motor, silent running, no interference.
With mounting frame and back grille, ready for easy Installation. With 8in. impeller
(10in. overall dia.), 200 C.F.M., £5/5/-. 10in. impeller (12in. overall). 240 C.F.M.,
£5/12/8. Also minor medel, 6in. overall dia., 75 C.F.M., £4/12/8 (despatch any
one 3/-).

COMPLETE SEWING MACHINE MOTOR OUTFITS. No better fob obtainable at
any price. 200/250 v. A.C./{D.C. Fitted latest radio/T.V. supressors. Comprising
motor with fixing bracket, foot control and switch, needle light with switch, belt,
etc., and instructions for easy fixing to ANY machine. The cowmplete outfit still
£6/15/- (despatch 3/-).

SYNCHRONOUS TIMERS (by well-known Britlsh maker—brand new). Good news
for those who applied too iute for first supply—a limited new delivery now availabie.
200/250 v. 50 c. 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, fmmersion heaters, ete. Capacity 25 amps., fitted
neon indicator. Housing 68in. sq. by 3%in., £4/12/6 (despatch 8;-).

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.G.1
(Telephone: MUSeum 2958)

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustr. ted

HIRE. PURCHASE TERMS

Model Cash Deposit 12 Monthly 24 Monthly
No. Price Payments Payments
870 £33 £6/12/- £2/6/8 £1/5/4
840 £55 £11/-/- £3/18/10 £2/2/2
888A £110 £22/-/- £7/17/8 £4/4/4
680X £140 £28/-/- £10/-/8 £5/7/4

Carriage paid per passenger train.
The fabulous Model 880. Probably the world's most powerful production
model receiver, 21 valves, complete coverage, 500 Kcs. to 30.5 Mcs
30 ranges. Price on application.
These sets are the choice of the discerning professional and amateur
users. Descriptive literature gladly forwarded.

The
Eddystone

Specialists

SERVICES LTD.

4951 COUNTY ROAD, LIVERPOOL, 4

Telephone: AINTREE {445 ESTAB. 1935
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indus trlagc 35 tor

Here is the OC35—a new power transistor which super=
sedes the OC16 as a standard type for general use in
industry, The OC35 is inexpensive and has a maximum
current rating twice that of the OC16. It is well suited
for use in a wide variety of industrial low frequency amplification and electro-
mechanical applications, and in particular those equipments which are operated
from a 12 volt supply.

With this new transistor, current gain is high and Is well maintained up to
high current levels—even at 6 amps the minimum large signal current gain is 20.
The metal envelope is of the new standard power construction which saves space
and provides efficient heat conduction to chassis or heat sink. The resulting fow
thermal resistance, together with the unusually high continuous junction temperature
rating of 90°C for a germanium device, allows a maximum dissipation of 10 watts at
a mounting base temperature of 75°C.

The data sheet on the OC35 gives detailed information to ensure satisfactory
operation of the transistor in as many industrlal circuits as possible. So If you are
looking for a general purpose power transistor for new equipment design, save
yourself time by posting the coupon below.

Wigh MG (coovvseneennnrennecneneoimnnonsseonsnsssaineseecessian
Ve max. (cut-off) ...
Abridged data IVce max. (lc = 6A)... 3
5 S [E% odoosob SRR UL D SN T SR
Ev Germartlum ptot max. (at mounting base temperature 45°C)...... 30w
Power Transistor T max. (continuous operation) .........c....c.eree.... 90°C
0C35 T; max. (intermittent operation 200 hours max.)... 100°C
& (at lc = 1A) . 25 to 75
& (at Ic = 6A) 20 to 45

data request . : A

Please send me full data for Power Trans|stor OC35 '
3 Semiconductor Division [ NAME I
u ar MULLARD LIMITED oo :
] MULLARD HOUSE

I COMPANY. ]
industrial TORRINGTON PLACE | ABheeee i

. LONDON - W.CA1 ‘
semiconductors | i

Tel: Langham 6633

MIS 195
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operation
successfully
completed-

Friends and admirers will be pleased to hear that the
CAPRIOL SPEAKER ENCLOSURE has recovered from its
recent operation and is now doing fine—doing, in fact, the

job of two enclosures !

We have redesigned the interior to give the finest results

not only (as now) with the Goodmans’ 12in. Axiom 300 but
with the 10in. Axioms 110 or 112.

The CAPRIOL 10/12 is supplied ready to take a 10in.
speaker. To convert it you simply: unscrew the 10in. sub-
baffle, unscrew the port and in place of the latter insert

the AR U. 172. The cabinet is then correctly tuned for the
12in. Axiom 300.

You will get even finer results by adding the Trebax and
Midax units for which cut-outs are provided (blanked over
until required).

The price of the CAPRIOL 10/12 remains unchanged at £13/19/--
In the same range: the CAPRIOL EQUIPMENT CABINET
£13/19/-, and the CAPRIOL RECORD CABINET for

300 records at £11/19/-.

Each cabinet measures 30 inches wide, 17 inches deep and

16 inches high (plus 12 inch legs).

Can be used as top illustration
or in a vertical position as here.
With or without legs.

Available from all good Hi Fi dealers.

If you give us your nearest main shopping
centres, we can advise you of your local
RECORD HOUSING stockist.

Write to Dept. WW 1160

RECORD

BROOK ROAD, LONDON, N.22. BOWes Park 7487/8

&.
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SOLDER WITH THE NEW

PRIMAX and PRIMAXA

SUPER EFFICIENT SPOTLIGHT

SOLDERING GUNS

)
4 ®
i

L1
"z

L

it

zgﬂlll

o YXUW

N i
-

Al

)
jul

PRIMAX \ 4
60W SPOTLIGHT

PRIMAXA
100 W SPOTLIGHT

110/8 ea.

Distributors: S. KEMPNER LTD., LONDON, W.1
29 PADDINGTON STREET, Tel. HUNter 0755

| TERMINALS -
CIRCUIT PROTECTION DEVICES

PLUGS & SOCKETS - GLASS SEALS

INTERFERENCE FILTERS RECEIVING AER!ALS
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signed to fill the gap between conventional
mechanical or electromechanical syn-
chronous clocks and caesium or ammonia
maser equipment. The author discusses
design factors, particularly those affecting
the stability of the master oscillator, and
gives details of the transistor crystal
oscillator which incorporates a thermally-
sensitive network for temperature com-
pensation of the oscillator.

P —-24Y
.
l 3 n
I
. ol n
It
CRYSTAL
Cp
i A g
5 3
Precision A K (T
PHASE-SHIFT NETWORK oV
An article in the current October issue of ARTICLES
ErLecTRONIC TECHNOLOGY gives details of a IN THE NOVEMBER ISSUE
new timing device which has been de- INCLUDE:

ELECTRONIC TECHNOLOGY covers all technical tnterests in electronics, using this word in its widest
possible sense. All the familiar features of ELECTRONIC & RaDIo ENGINEER are retained, including,
of course, the well-known Abstracts and References section. Regular readership will keep you in
constant touch with progress in the entire field.

TELEVISION NOISE LIMITING

Noise bmiting in the sound channel of amplitude-
modulated television receivers is discussed in detail in this
article. The author gives complete design and circuit
details of several noise-limiting circuits and shows that a
considerable improvement in the noise suppression of an
indifferent receiver can often be made without resorting
to expensive and complicated circuitry.

ACCURATE VOLTAGE MEASUREMENT

In this article the author shows that precise measurements
of the vector ratio between two alternating voltages can be
made, even if the measuring apparatus is uncalibrated. The
measurement technique described consists in forcing
the apparatus to measure its OWn errors.

= it = =" %"'wwmq;//////ig

Electronic

POST THIS COUPON TODAY

technology

DULA i

Dl i

TO ASSOCIATED ILIFFE PRESS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.| ENGLAND

Please enter my name as a subscriber to: NAME ..
ELECTRONIC TECHNOLOGY for 12 months
commencing with the November issue.

I enclose remittance £3.7.0d.

(u.s.A. and Canada $9.50) (THREE YEARS $19.00) DATE ....
ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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MULTI-WAY MAINS VOLTAGE SELECTOR TYPE B 279001

14 POSITIONS! 90, 100, 105, 110, 115, 120, 130, 200, 210, 2I5, 220, 225, 230, 240 VOLTS.

BLACK P.F. MOULDING.

Send for full details Including circuit information to ;=

THE McMURDO INSTRUMENT CO.LTD-ASHTEAD *SURREY - Tel: ASHTEAD 3401

5649

THE MOST VERSATILE RELAY

AYAILABLE TODAY!

@ Built to specifica-
tion.

@ Contacts 300mA. to
8 amps.

© Insulation up to §
KV.

® Mechanical latches
fitted for positive
holding, local or
remote manual
release.

L*» TRANSISTORISED, ELECTRONIC UNISELECTORS o Quoations by re-
nv, Supplied to o urn of post.
AND VIBRATOR MODELS e % o brotatynes within

48 hours.

available for operating practically any- | TWO to TEN BANK

: thing_——l’rom an electric shaver to a ,3:-{;
;.‘ stzl:;ll;‘ion—from battery or DC Mains ptif ‘ KEYSWITCH Es

% (il

! e i ds? i 2 3 A REASONABLE RANGE KEPT
Tt i tod VGI’!GJID s

S 5:{:;»' : 4;1133‘,?‘!" IN STOCK

e 2 Dept. WW/C , B Ils La . Felth 2
sl Miedpdlesex / Fel:hanr\":leﬂs L oany ‘7{5!7?{ Others delivered within a few days.
Jolits’ London Office: s
far S7 Fortess Rd., N.W.5 GULliver 5165 Also stocks of relays as follows ;=

High Speed, polarised, miniature sealed
and open, A.C. for any voltage and P.O.
type 600 to specification.

ﬁaé Dwwis @&Z%A ) L.

(pEPT.W) TuDOR PLACE, L
TELEPHONES I MUSEUM 7960

ONDON, W, |
LANGHAM 482
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We can get you out

of a transmitting
valve problem

For over 40 years we have been-at it.
Solving problems about valves.

Hard valves, soft valves, RX, TX.,
The lot, in fact! And so far as

TX valves are concerned, here’s

a tetrode that’s truly something

to beam about! The TT21 is capable
of outputs in excess ot 150 watts

at frequencies up to 30 Mc/s.

valves are obtainable from
THE M-O VALVE CO. LLTD

BROOK GREEN * HAMMERSMITH - LONDON W6

A subsidiary of the General Electric Co. Ltd
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A service for Designers

The possibility of a component change—due to shortage of supplies,
increased costs or failure to meet specific conditions—is a problem facing
every designer of electronic equipment. However, one basic component can
be ‘tailor-made ’ from the start, for LAB will supply the precise type of
Resistor required, ex stock and at the right price. Write for full technical
data, prototype samples and price schedules to:—

THE RADIO RESISTOR CO. LTD.,

9-11 PALMERSTON ROAD,

Y WEALDSTONE, HARROW, MIDDX.

Telephone: HARrow 6347

Ol C FOLeK-
CARBON WATTS RANGE ANCES +;
1. Soud P &2 10—I10M 5% & 10%,
2 Cracked 13020 | 1—s00M |5% & 10%
3. *High Stability 1/10—3 1—50M 0.5%1%2%5%
4 Variabie i SK—2M -—
5. ¥V High Resistance +—3 SOM—1213 | 59 & 109%
5. V.H.F (Rods & Discs) | 1/10—I 10—IK 1% & 29%
WIREWOUND '

4. Rheostacs 4—500 10—18K —_
3. Vitreous 3—500 |—150< 1% 2% 5%
7. Cemented ! |—15 1—25K 5% & 10%
3. Metal oxide = 100—4.2M 1% 2% 5%

*The ubiquitous blue (1%) grey (2%) ** HISTABS **
- Do you KNOW

THAT Rheostats (4) can be made up in twos
and threes on a common spindle.

a5 YEAR,

E THAT the whole of the vast range
shown under (3) can be delivered ex
stock in all Preferred values.

Jor ULTRAS ONICS

2° ®

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold, Silver or Aluminium, etc.

Brookes CrystaLs L1p

Suppiiers t Mimstrv or Subply, Home Office, 8.8.C., etc,
LASSELL STREET, GREENWICH, S.E.lv
Phone : Greenwich 1828

Grams : Xtals, London, SE 10 Cables : Xrtals, London

-the. NEW

An ideal 100 WATT ELECTRIC
general SOLDERING IRON
purpose

iron costs only 29’-

including post and packing,
tit, i ts
@ Perfectly balanced 'rrerggeeﬂ‘quan ity discounts on
@ Flat copper bit shaped for any
application

@ New stainless steel side plates
eliminate corrosion

@ Strong robust element with
large surface ensures good
heat transfer and long life

@ Improved shock resisting moulded
handle.

A really professional, high wattage iron at

an economical price.

Suitable for operation at 12 v., 50 v., 100/
110 v., and 230/250 v.

Please state voltage required when ordering,

All elements flash
tested at 1000 volts
to earth to ensure
RELIABILITY,
QUALITY AND
SAFETY

Send for leaflet or order direct from:

Standard Telephones and Cables Limited
Industrial Supplies Division

Stanelco Process Heating, Footscray, Sidcup,

Kent. Footseray 3333
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Plessey |
" PUSH BUTTON
& PIANO KEY SWITCHES

A whole range of PB and PK switches is provided by Plessey to meet the
contemporary requirement in TV, radio and audio equipment design. And
whether you plan to employ the one or the other, you will find a suitable
Plessey switch with the shape of key or button you prefer — in the colour
of your choice.

By the use of Plessey switches you can give your equipment the advantage
of self-cleaning, positive contact switching with low contact resistance. All
Plessey switches are free from electrical noise, due to their unique ‘Wedgelock®
riveted construction—which represents a great advance over conventional
eyeleted methods. Standard or printed circuit contacts.

MINIATURE PIANO KEY SWITCHES

Among the many universally employed ranges of Plessey switches
is featured a miniature piano key series, available with either
standard or printed circuit contacts.

¥ May we suggest that you talk to a
Plessey Technical Repr esentative about
your switch requirements.

THE PLESSEY COMPANY LIMITED Pl
New Lane - Havant + Hants e s sey

Telephone: Havant 1701

Overseas Sales Organisation: Plessey International Limited « Ilford . Essex - Telephone: Ilford 3040

@
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A question of control

IN furthering the modern trend towards electronic, rather
than electro-mechanical techniques, cold cathode tubes
offer:

low cost, small size, flexibility,
extremely long life, reliability
and self indication.

You can count on Hivac
Cold Cathode Tubes.

A

i Calculating Machines
LA R (0] .
[m-‘m Automation

L Control Systems
Telephone and

J | Telegraph Switching

§ Timing Circuits
etc.

Hivaelimited

Cl3

STEREO £7.7.0

Independent twin channel amplifier with excess of 3 watts
per channel.

Concentric volume contro! (optimum balance arranged
immediately without additional knobs).

Stoved grey or blue hammer chassis 94in. x 5}in. x 6in.

Input suiting most modern crystals; output matching
3 ohm speaker each channel.

For operation on AC mains 200{250 v. Post & pkg. 4/-.

BROTHERTON, KNOTTINGLEY, YORKS.

- .
W RaleSPaTES com ponents are | If your local dealer has not one in stock we will gladly loan him one for
you to hear. Another Model, £3/12/- carriage paid.

delivered absolutely “by return®




NOVEMEBER, 1960 WIRELESS WORLD 87

I M I T ED

EITEL-McCULLOUGH, INC.

S A N C A RLOS, € ALIFORNI A

|
|
|

with NOW FOR THE FIRST TIME EVER

Coveringthe Spectrum

Reiliable CeramicTubes THE ENTIRE RANGE OF

THE WORLD'S LARGEST MANUFACTURER

OF TRANSMITTING TUBES FOR COMMUNICATIONS,
ELECTRONIC SYSTEMS AND INDUSTRIAL PROCESSES,
MAY BE ORDERED DIRECTLY FROM US IN LONDON
AND DELIVERED BY US FROM LONDON
GIVING CUSTOMERS THE BENEFIT OF OUR

INTERNATIONALLY KNOWN IMPORT ORGANISATION

AT NO ADDITIONAL COST

FOR IMMEDIATE INFORMATION
TECHNICAL DATA
QUOTATIONS

wraite  WALMORE ELECTRONICS LTD.
PHOENIX HOUSE,
1923 OXFORD ST.,
LONDON, W.I

PHONE: GERRARD 0522

Ecmac Porat with ceramic tubes that can take it TELEX: LONDON 128752
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GOOD COMPANIONS!

MINIATURE TRANSISTORIZED
SIGNAL GENERATOR TYPE 40

v Up to 20 Mc/s on fundamentals.

v R.F. and Audio Output, Attenuated.
Y Accuracy better than 2%,.

Y Miniature size only 4%in. x 3%in.

price Ner £5.15.0.

Post (C.O.D. or C.W.0.), 2/6.

Battery
2/6 extra

ROKNIC 1pypy
AERSET ~ gng Lt

MINIATURE TRANSISTORIZED

SEND S.A.E. FOR LEAFLETS, OR ORDER TODAY, FROM

CHANNEL ELECTRONIC INDUSTRIES LTD.

5
RANGE

VRN 1y
BRI HAC TR

R.C. BRIDGE TYPE 4I
¥ Capacitance 5 uuF to 20 uF.

% Resistance 5 Q to 20 M/Q.
Y Magic Eye Balance Indicator.
% Calibrated Power Factor Check.
Y Miniature Size—Light Weight.
Battery
PRICE NET £5 g 10 o O 3/3 extra.

Post (C.O.D. or C.W.0.), 2/6.
EXPORT ENQUIRIES INVITED.

DEPT. P,, DUNSTAN RD.
BURNHAM-ON-SEA, SOM

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

PARKERS ~ SHEET
METAL FOLDING
MACHINE
HEAVY  VICE
MODELS /7%, &""saxs

No. I. Capacity |18 gauge mild steel x 36in. wide..
No. 2. Capacity I8 gauge mild steel x 24in. wide.

No. 3. Capacity 16 gauge mild steel x I8in. wide.. 5

Also new Bench Model, capacity 36in. wide x 18 gauge mild steel. Weight
approx. 2 cwts. £17/15/-. Caer. free.

End folding attachments for Radio Chassis, Tray and Box Making . . . for 36in.

model, 3/6 per ft. Other models 2f-. The two smaller models will form

ﬂanges. As supplied to Government Departments, Universities, Hospitals.

One year’s guarantee. Money refunded if not satisfied. Send for details.

A. B. PARKER, Wheatcroft Worl;sz,GWellington St., Batley, Yorks.
Tel. .

Medel 121 12 HD UNIT

Dia, over lugs 128in.; Overall depth 6%in.;
Po ver handling 20 watts R.M.S.: Vo'ee eoil
dia, 2in.: Flux density 12,000 gauss: Total
flux 160,000 lines; Main respnance 30/35
©.p.8.; }reqnency resporse 25-5,000 ¢.p.s.
Input impedance 15 obms.

Fitted with ourvilinear cons, foam plastic
surround and extra long voice coil winding which
permits large amplitode movements without
harmonio distortion. Recommended for use as
single speaker for any heavy duty requirement
such as public address or home cinems or as
Lass unit in multl-speaker system. Suitable
for use in all iypes o! reflex emolosare horn
loadirg or open baffle mounting. £9.

Model 121 A

As pbove but with aluminium wire voice eoll
giving improved transient response and usetul
range extended up to 10,000 o.p.s. 9 gms.

No* subject to Purchase Tax
(Carriage paid in U.K.)
Hlustrated leaflet available

LOUDSPEAKER UNITS

MODEL 301 H.F. UNIT

Overall depth 13in.; Power
Instantaneovs Peak; Voice

Overall dis. 3in.;
handlipg 15 watts-
coil dia. gin. l-‘lux dens'ly 17,000 ganss; Fre-
quenoy rewonse 1,500-18,500 e¢.p.s.; Input im-
pedance 8-15 ohms.
A pressure type high Irequency loudspeaker.
Handles high note portion of 16 watts of music.
Response iz level over rauge, 2,000 to 14,0(0
o.p.s. beyond which there is gradnal roll-oft
giving useful rauge ol 1 500 to 18.000 ©.p.s.
The special with
onique loading system gives clean distortionless
output at n.ll treqnenoms in its range which is
ot or oolorations,

Not subject to Purchase Tax
(Carriage paid in U.K.)
lllustrated leaflet available

Will extend xanze of any existing speaker system
and greatly increase t{ransient response and
* realism.” £3/15/-.

FANE ACOUSTICS LIMITED

BATLEY YORKSHIRE




NOVEMBER, 1960 WIRELESS WORLD 89

FOR FINE INSTRUMENT WORK

WISE MEN USE...

Wolf

Electvic

SOLDERING IRONS

When the work requires

more than usually accur-
ate soldering, the Wolf 92
Soldering Iron Is Just the job.
Welghing only 3 ozs,, this model by

virtue of Its extreme lightness, perfect

balance and sturdy construction, plus
rapld heat-up and constant temperature Is
Ideally sulteble for all intricate industrial and
amateur requirements.

Type 92 Lightwelght £1.4.6.

Send for full detalls of complete range to

WOLF ELECTRIC TOOLS LIMITED
PIONEER WORKS, HANGER LANE, LONDON, W.5.
Tel: PERIVALE 5631 (10 lines)

HETERODYNE FREQUENCY
METERS

BRITISH MANUFACTURED

Designed and built to rigid services specifications.

TYPE T75.

Frequency Range: 85 to 1,000 megacycles.

TYPE T74.

Freauency Range: 20 to 250 megacycles.

Frequency calibration accuracy: .002% at 25° C. (or .01% be-
tween —20° C. to +70° C.).

Crystat-controlled, portabie tieterodyne-type Frequency Meters used
for Field testing and measurement of pul<ed. modulated. or C.W.R.F.
transmitters, receivers and signal-generators.

Mains Operated Power Unit availab’e as optiona' extra and designed
to fit into .he battery compartment.

Reconditioncd and calibration-ch cked B.C.221 Frequency Meters,
ranze 125 Ke/s to 20 Mc/s. -till available.

Provisional specifications on a new wide-range, very high
accuracy Frequency Me'er and also an instrument covering the
range 10" K¢/3 to 1,000 Mc/s (higher under lavourable condi-
tions) available on request.

B \ G -

N NSTRUMENT
Complete Specifications on application to:—

sole Mansfacrwers TELEMECHANICS LTD

|

Makers of High Voltage Test ; (Instrument Division Dept. W.W.8)
|
|

TELEMAX WORKS. BROKENFORD LANE, TOTTON, HANTS, ENGLAND.
Telephone: Totton. Southampton 3666 Cables: *Teteset.” Torton. Southampton
Agents: Some overseas territories still available.

Sets and other Electronic Equip-
ment for H.M. Government.
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FORTIPHOIVE TRANSFORMERS
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NoVEMBER, 1960

r d.c. CONVERTERS

5 '
g Transformers suitable for
:| | use in the circuits described
- B w in the recently published
< o]
2 G.E.C. Application Reports
8 on d.c. converters are now
j included in our standard
. range.
TYPICAL SPECIFICATIONS
INPUT OUTPUT RATING
6V 100V 115, 2,
eV 200 V
6V 400 V Jor 4 WATT
6V 800 V
12-18 V 250 v | 50 WATT

FORTIPHONE TRANSFORMER DIVISION (DEPT. 5) 92 MIDDLESEX ST. LONDON E.I.

GILSON TRANSFORMERS

Provide a first-class service to manufac-
turers in prototype design and small or
medium scale production of transformers
and chokes for use in electronic valve or
transistor operated equipment for

AUTOMATION
INSTRUMENTATION
COMMUNICATIONS

OUR AUDIO
TRANSFORMERS
are used for RECORDING
and BROADCASTING F.M.
and TELEVISION
PROGRAMMES

Their use in receiving
equipment will complete
the chain to the satis-
faction of the most dis-
criminating listeners.

High Fidelity Enthusiasts please write for
Set Makers' List.

R. F. GILSON LTD. 112871. GE

ORGE 'S ROAD
« WIMBLEDON, 8.W.1

R
W.19. WIM 5695

SIZE 4" x 21"
WEIGHT 2Ib.

STERED

TRANSFOR
SMI

x 3” HIGH
INPUT 15 WATTS MAX.

PRICE 30/-

IR

Enables stereo systems to be operated with a single bass

unit and two treble speakers.
centre speaker to ‘' fill in the middie”

| speakers are too

Can also be used to add a
where existing
widely spaced.

Existing full range speakers can also be converted to stereo
using the SMI and an additional treble unit.

il Descriptive leaflet

giving wiring
diagrams free
on request.

|

Grams: WHARFDEL IDLE, BRADFORD.

Wharfedale

WIRELESS WORKS LTD
IDLE BRADFORD YORKS

Phone : IDLE 1235/6
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Hewlett-Packard

DC and AC Voltmeters DC-1000 MC

Precision accuracy, simple operation and sturdy dependability characterize these
world-renowned -hp- voftmeters. Collectively, they offer you instrumentation for
DC voltage measurements, or AC measurements to 1000 MC. As shown in the
table, these instruments include wide range or precision models, a logarithmic
scale instrument, a DC digital voltmeter, a transistorized instrument, a widely-
useful microvolt-ammeter, the world’s first precision commercial volt-ohm-
ammeter, and a revolutionary new DC milliammeter that measures without direct
connection to the circuit under test.

Many world-famous Hewlett-Packard laboratory instruments are how made in the
new Hewlett-Packard GmbH plant at Béblingen, near Stuttgart. Here quality
engineering and latest manufaeturing techniques bring you instruments of excep-
tional performance at moderate price.

Instrument Primary Uses Frequency Voltage or Input Price
Range Current Range Impedance
-hp- 400 D Wide range AC measurements 10 cps to 4 MC  0.001 to 300 V 10 megohms £ 89
High sensitivity 12 ranges 15 puf shunt
-hp- 400 H High accuracy wide range 10 cps to 4 MC  0.001 to 300 V 10 megohms £ 128
AC measurements 12 ranges 15 put shunt
-hp- 400 L Log voltages, linear 10 cps to 4 MC  0.001 to 300 V 10 megohms £ 128
db measurements 12 ranges 15 ppt shunt
~hp- 403 A Battery-operated portable; 1cpstot MC 0.001 to 300 V 2 megohms £ 103
fast, accurate, hum-free 12 ranges 40, 20 puf shunt
AC measurements
-hp- 405 AR Digital, automatic voitage (0]0] 0.001 V10 1,000V 11 megohms £ 339
measurement. Recorder output, (accuracy £02% to OC
automatic polarity of reading = 1
count)
hp- 410 B Audio, RF, VHF measurements; OC; AC ~20 cps 1.0 to 300 V DC - £ %
OC voltages; resistances to 700 MC 7 ranges 122 megohms;
C -
10 me?ohms /
~hp- 411 A Low level measurements 5 KC 10 mV to 10 V full  Depends on £ 185
at radio frequencies to 1000 MC scale in 7 ranges  probe tip
(Usable used
indications
to 4000 MC)
-hp- 412 A Precision voltage, current [0]o] 1 mV to 1,000 V 10 to £ 148
resistance measurements 1 uAto1amp 200 msdgohms,
depen
on range
-hp- 425 A Read{: , upA; 100 db OC voltages as 10 uVto 1V 1 megohm £ 197
amplifier; medical, biological, 100 db 11 ranges +3%
physical, cheml feaf amplifier
-hp- 428 A Clip-on milliammeter DC 0.3 mA to 1 amp, -~ £ 195
tes direct tion, 6 steps, £3%
circuit loading accuracy
-hp- 456 A Current measurements 60 cpsto 4 MC 1 mA to 1 amp rms £ 78

on meters, scopes

Prices delivered U.K. exclusive of duty where payable.
Continuous progress in design may affect the above specifi-
cations which are therefore subject to change without notice.

Geneva (Switzerland)

Telephone: ARChway 6251

Three of 11 -hp- Voltmeters

Model 411 A RF Millivoltmeter
measures from 5 KC to 1000 MC
(usable indications to 4000 MC) with
10 mV full scale deflection on most
sensitive range.

Model 403 A AC Voltmeter
transistorized, battery-operated port-
able weighs 5 Ibs., covers 1 cps to
1 MC., Noise less than 30 xV.

& iz
Model 428 A
Clip-On DC Milliammeter
New probe clamps around wire under
test, readily measures DC current
even in presence of strong AC.

For information, technical sales and engineering help, or a
demonstration please write or call

Hewlett-Packard S.A.

Rue du Vieux-Billard 1, Tel. (022) 26 43 36
Exclusive Distributor for United Kingdom:
LIVINGSTON LABORATORIES LTD.

RETCAR STREET, LONDON, M. 19

HPSA - 4 - 412

leads the way
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Metzttised
76tyester ol (apacdis

Minimum physical size.
Reduction in volume by about 509, and more as

l ,r O I O I compared to paper capacitors.
Maximum reliability in service owing to self-healing

properties of the conducting layer.

CA PA C l TO R S ?:éitiidczgzat;tc:nd low induction by means of full

High refiable insulation resistance.
Moisture proof.

Capacity tolerance + 109,

Wide temperature range: -55°C to -+100°C.
Working voltage ranges: 125 V- and 400 V-.

NEW MINIATURE

This miniature capacitor for modern circuit
design is available at the moment in small to
medium production quantities in values ranging
from 1000pF up to an inclusive of .1/400 V—.

FULL TECHNICAL SPECIFICATION AND PRICES FROM
SOLE U.K. AGENTS

WAYCOM LIMITED

Empire Buildings, Duke Street Hill, London, S.E.I

(Actual Size) TEL: HOP 2538/9

AT LAST, FOR ONLY £1! SWITCHES TO SPECIFICATION

(PLUS 2/6 P. & P.)

A rea"y efficient Fan for use in As we specialise onfy in the manufacture of small
o o quantities of Type ‘‘DH ™ wafer switches and
‘Electronic Equtpmenf “LO " lever switches (to individual specification) we

guarantee competitive prices and fast delivery.
From one upwards

SWITCHES TO PUBLISHED DESIGNS (FROM STOCK)

2 S Mullard Amplifier Switches
G.E.C. 912-PLU Tape Amplifier Type A
SS/S67/A, B & C  32/6 per set

S1 (14061/B1) Tape Amplifier Type B
146 pair SS/567/A 16/6 each

lape Amplifier Type C

S2 (14062/B1) SS/Z67/A 16/€ each
§I_S/567IDI . r?—“ each

$4 (55/556/1) ...... /6 | ssisoz PO each
SSRSSAE % C L e

S5 (55/556/2) ...... |0/6 Stereop‘honic Pre-antu;’lei;i:'t

SS/594/A B & C  34/8 per set

This is what the Electronics world has been Write for Price Lists and Design Chart,
waiting for! At extremely low cost air-stirring
and extraction can be easily achieved.

Also in production we hav: Low-Speed Motors SPECIALIST SWITCHES
from 8 r.p.m. to 40 r.p.m. Price and further

details on application to: LIMITED

23 Radnor Mews - Sussex Place

KENURE, HOLT & CO. LTD. London W2 - Paddington 8865/7

BOYN VALLEY RD., MAIDENHEAD, BERKSHIRE

Tetenhone: Maidenhead 5331-4 Suppl:ers. to the leading electronics, agron.autgcal and
automobile companies and to research institutions, the
WE ALSO HAVE SUB-CONTRACT FACILITIES FOR ELECTRONIC G.P.0., universities and the home constructor.

WIRING AND ARE FULLY A.l.D. APPROVED
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Type 3000* and
Ma_gneti Latching (Remanence) Relays

STEVENAGE
RELAYS LTD

D.G. 1" TYPE APPROVAL
NOW GRANTED FOR OUR RANGE OF RELAYS

Certificate Nos.
HigH VOLTAGE 1178, 1179 LOW VOLTAQE 1287

* Coil values to
customer’s requirements

* Fully tropicalised or standard
finish to A.1.D release

* Magnetic latching and
release by impulse

* Silyer, Platinum or Elkonite
spring set configurations

Fast dellvery on both prototype and normal production

STEVENAGE m‘;“““";‘““
RELAYS LTD

GROUP OF COMPANIES
GUNNELS WOOD ROAD - STEVENAGE - HERTS.
Telephone: Stevenage 981. Telex: 82159 Sanders, Stev
Ask for further details of our full range of Relays and Relay Kits

MODEL 'E' SEMI - AUTOMATIC
COIL WINDING MACHINES
Model ¢ E’ is a new addition to the famous range of Eta
Coil Winding Machines. It will wind coils 6in. x 6in.
also may be arranged to wind Flat Resistance Strips up to
6in. long.

A large diameter Lead-screw gives the feed great accuracy
and runs in Ball-Races. The. reverse is manual and only
One Gear needs changing for the alteration to feed.

A Heavy Duty Revolution Counter with Five Figures and
Reset.

The machine is heavily built and will wind much larger
wires if required. Price on application.

ETA TOOL CO. LTD.

29a WELFORD ROAD, LEICESTER

Phone: Leicester 56386 Grams: Leicester 56386,

WIRELESS WORLD 93

.a/m_a./wl

are making

under licence
the famous
AMERICAN

INTERNATIONAL T R. SERIES WHICH ARE ALREADY
BEING USED IN VAST QUANTITIES IN
AMERICA AND OTHER COUNTRIFS

I-E-R-C
HEAT
DISSIPATING

VALVE SHIELDS

T

@ International T.R. Series Shlelds
reduce bare-bulb temperatures by
15% to 259%,.

@ International T.R. Series Shields
eliminate vibration.

@ International T.R. Series Shields
fit standard sockets.

@ International
T.R. Series
Shields are
available in
various
sizes.

a

RV

Full Technical information
is available on request.

Joint service numbers
have been allocated.

¢

i

TRAGE Mann
Rec,

' ARRARD
ENGINEERING AND MANUFACTURING CO. LID.

Special Products Division,
23, Westminster Palace Gdns., Artiliery Row, London, 8.W.1
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RADIO TELEPHONE

lIlIlIllllllllllllllllllllllllllI.'
SIMPLICITY

Only six controls, no technical
skill required.

SIZE

In one attractively finished case,
9" x 16" x 20".

RECEPTION

High-performance receiver tunes
over a useful portion of the short-
wave band, to provide general
entertainment.

COMPLETE SERVICE
A.W.A. provides a complete equip-
ment ready for connecting to the
battery. Full details given on
aerials.

BATTERY POWER

The 5A works on a 12 Volt battery.
Only 3.2 Amps. drain when re-
ceiving.

1he A.W.A. Teleradio 54 breaks down the barrier of isolation in outback areas. Trained
operators are not required. The equipment uses the most modern valves and design features
to provide simplicity of operation and efficiency. : )

Made by Australia’s largest manufacturer of telecommunication equipment, the A.W.A.

Teleradio 5A is a low-power H.F. transmitter-receiver for distances up to several hundred
miles over land or sea, and is in use by Government and private networks in many places.
Write for details.

Manufactured and guaranteed by —

AMALGAMATED WIRELESS (AUSTRALASIA)
47 York Street, Sydney.

85

LIMITED

ES36.58

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

BE:TER BETTER
STYLES RANGE

SUPPLIERS OF MOULDED CONTROL KNOBS, TERMINALS, ETC.
OVER SIXTY STOCK PATTERNS. ENGRAVING TO INDIVIDUAL
REQUIREMENTS

UNCLES BLISS & CO., LTD.

CHERRY ORCHARD RD, EAST CROYDON, SURREY
TELEPHONE: CROYDON 3379/6390

within 4-1%, at all loads 0 to 30/37% amps., when the
supply voltage is varying over the range +8% to
—129,.
Frequency compensated 45-55 and 54-66 cfs.
Excellent output wave-form.
Can also be used as a variable transformer.
@ Unused. Complete with spares and instruction

oSk P.B. CRAWSHAY
94 Pixmore Way, Letchworth, Herts. 'Phone 1851

- W4 For ééfety'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 access.

Suitable for use with AvoMeter, Multiminor and Avo Electronic
Test Meter Leads.

eve with Trigger-Action
Spring-Loaded Clips

- PRESS TRIGGER
- T0 OPEN

RELEASE TO GRIP

Post Free 15/= per pair
AVOCET HOUSE . 92-96 VAUXHALL
m LTI>  BRIDGE ROAD, LONDON, S.W.1.
ViCtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES
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BEULAH
ELECTRONICS

offer a highly competitive Range of

TEST EQUIPMENT!

MODEL 0-12U/F Laboratory 5”
OSCILLOSCOPE

Here’s an' instrument to
give laboratory service at
less than utility ’scope
price! The large fla TESTED.
screen ensures great accuracy and facilitate Capacitance Decade Box
observation. An outstanding feature DC-UJF .. £9 0
the use of a patented sweep circuit of Model DC-IU (in Kit Form) ._.......
exceptional range which covers 10 cfs. Resistance/capacitance Bridge
to over 500 Kc/s. in five steps, many times C-3U/F
the sweep range of other ’scopes. Gold- MODEL C-3U (in Kit Form)
plated printed-circuit. Large 5in. Flat Audio Valve Millivoltmeter
Screen. Wide Band Amplifier for TV and AV-3U/F
F.M. Servicing. Vertical Band-width 3 c/s. MODEL AV-3U (in Kit Form) .
to over 5 Mc/s. Electronically stabilised Audio Wattmeter AW-IUJF .
MODEL AW-IU (in Kit Form) ......

LR T Electronic Switch S-3UJF .
MODEL S-3V (in Kit Form) £'| 9 i
Deferred terms avallable on most GeugiiEe i JEpr: mied
items. Please ask for details. MODEL V-7A (in kit form)
See the range at our London £13
Showroom, 138 Lewisham Way,
New Cross, S.E.I4.

TH I S See an exciting -
NEW TV DEVELOPMENT

will on our STAND No. 8

I ; Industrial Photographic & TV Exhibition
Save You Royal Albert Hall, 2Ist-25th November
Time &

. D900
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MODEL V-7A/F
‘VALVE VOLTMETER

Internationally famous.

Some of the other top-grade BEULAH
ELECTRONICS instruments available.
FACTORY ASSEMBLED, WIRED AND

Performance and professional appearance
equal to many higher priced instruments.
Gold-plated printed-circuit.

High Input impedance (11 megohms).
The V-7A measures A.C. volts (0-1.5,
5, 15, 50, 150, 500, 1,500) R.M..S. and A.C,
volts (0-4, 14, 40, 140, 400, 1,400 and
4,000) pk.-to-pk. ~D.C. volts (0-15, 5,
15, 50, 150, 500, 1,500). Ohms (with 10
ohms centre) X1, Xlo, X100, X1,000,
X10K, X100K, and X1 megohm.

OO0 D oo 00O

£44 complete with 48-page Hundbook
plus carriage.

MODEL 0-12U (in Kit Form)
£34. 15s.

Direct T.V. Replacements Research has
produced this revolutionary instrument
for you...

The most efficient lowest priced
time base component shorting turn
tester.

Test—

Line Output Transformers,
Deflector Coils, Biocking Oscillator
Transformers.
For—
Shorting Turns
Oven Circuit.
£7.10. 0.
(Nett  Trade)

Subject to quantity discount to
wholesalers.

SKANTEST

a new, compact,
dynamic

TRANSISTOR TESTER/
POWER SUPPLY

@ Makes possible dynamic tran-
sistor testing in situ.

@ Tests CURRENT GAIN (AC)
ALPHA GAIN.

@ Tests CURRENT GAIN (under
D.C. conditions) BETA GAIN.

@ Measures leakage Currents be-
tween Collector/Base and Collec-
tor/Emitter, at any voltage
between 0-25 v.

‘Tests transistors while
in circuit. Has its
own self-contained
power supply providing
smoothed D.C. 0-25 v.
Size 5% x 3 x 2{in.
Price £10. Order or
send for full details
DAY.

PLEASE lSEND CASH WITH ORDER NOW OR ASK FOR ILLUSTRATED LEAFLETS TODAY stating instruments in which you are interested.

SOLE DISTRIBUTORS for

TiD:way 6665

o

=

=0 _ﬁjﬁ?:s DIRECT TV REPLACEMENTS LTD.

(The Largest Stockists of specialised TV Replacements in

Great Britain)

Dept. WW/11/60 138 Lewisham Way, New Cross, London, S.E.14 Day and Night Service: TiDeway 6668
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If you are searching the horizon for something out of the ordinary in the
way of transistors, it may not be as far away as you imagine. There’s a whole
new galaxy of Ediswan Mazda Industrial transistors, and the number is

constantly increasing. We'll be

pleased to send you detailed This could be it!

One of the important additions to our
range is the XB121 germanium pnp alloy
transistor with a 105 volt collector break-

specifications of those that meet

the requirements of the job you down and punch through voltage rating for
high voltage low power switching and

have in mind if you will send us control applications.

details on your letterheading.

EDISWAN

MAZDA Associated Electrical Industries Limited

Radio & Electronic Components Division
SEMICO N DUCTORS Semiconductor Department, 155 Charing Cross Road, London W.C.2
Tel; GERrard 8660 Telegrams: Sieswan Wescent London

CRC 15/75
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FOR COMPLETE DATA
ON MULLARD VALVES, TUBES,

SEMICONDUCTORS

AND COMPONENTS

LOMPRERENSIVE TEGHNICAL HANDBOOK SERVIGE

The Mullard Technical Handbook has long been established as the comprehensive
reference. work for all those needing full data on Mullard Valves, Tubes and
Semiconductors.

It has now been replanned: a volume on Electronic and Magnetic Components has
been added and Volume 1A incorporated in enlarged Volumes 1 and 3.

The Handbook Service includes the supply of any or all of the loose leaf volumes
listed below, plus the automatic issue of revised and supplementary sheets as

and when published.

VOLUME 1 Receiving and Amplifying
Valves and Television Picture Tubes
recommeénded for use in current and
new equipment, and Special Quality:
Receiving Valves.

VOLUME 2 Older Receiving and

Amplifying Valves and Cathode
Ray Tubes, available for
maintenance of existing equipment.

VOLUME 3 Power Valves and
Rectifiers, Gasfilled Valves and
Tubes, Cathode Ray Tubes and
Microwave Devices for
Industrial and Transmitting
Equipment.
VOLUME 4 Semiconduetor
and Photoelectric Devices.

VOLUME 5 Electrical
and Magnetic Components.

Mullard Limited,
T.S.D. Data and
Publications Section,
Mullard House,
Torrington Place,
London, W.C.1

Full. details of this Service, including
subscription rates and application
Sorm, will be supplied on request.

/M 4 6A
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50 YOU THINK =
G0SSOR SPEGIALISE
ONLY IN OSGILLOSCOP

—then study this spot-on,Cossor Lcr bridge

§

This Cossor L C R Bridge
enables you to measure
inductance and capacitance
more easily, quickly and
accurately than any other -
bridge of comparable cost. ; N A
Its unique feature is a special =
miniature cathode-ray tube
that provides obvious
discrimination between phase
and amplitude out of balance,
ensuring unambiguous
readings. Just reduce the
ellipse on the screen to be
sure you're spot-on. Resistance
is measured under DC
conditions; this means you can
also obtain the resistance
of an inductance.

with. phase balance,

@ Please send for full information and specifications

ol e

e ) Cossor Instruments Ltd

COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5
Telephone: CANonbury 1234 (33 lines)
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0P
~ SCRATCHING

Don’t attack your records with a blunt

instrument. Don’t grind away the grooves.
Give your discs the care they deserve by
fitting replacement styli at the right time,
of the right type, of the best quality.

Acos make many of the most successful
cartridges and pick-ups in the world. As you
would expect, therefore, Acos replacement
styli, also, are unsurpassed for precision and
good value—part of the Acos contribution
towards faithful sound reproduction at

reasonable cost.

Every Acos stylus is

individually tested at 500
times magnification. for x
perfect shape and polish.

Acos Sapphire and Diamond

replacement styli are
available for all current
Acos and ACOStereo

pick-ups and cartridges, and
an extensive range of “\

other cartridges. i
U.K. Retail price Sapphire
from 6/-, Diamond reduced
to 35/8 including P.T.
The Acos Changer Dust
Bug clips easily over most
changer arms and wipes
the record before and after
the stylus, giving up to

five times longer stylus life.

ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS - TEL: WALTHAM CROSS 25206 (London subscribers please dial WS 25206)
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MINIATURE
UNITORS

“Belling-Lee” Miniature Unitors,
with voltage and current ratings
equal to those of the standard
Unitors, (which were designed
under a Government development
contract) offer a considerable saving
in space and are ideally suited, there-
fore, to the requirements of modern
electronic equipment. For example,
the chassis area occupied by the
standard 12-pole Unitor is I1.265
square inches, whereas the miniature
version needs only 0.362 square
inches, which is a saving of over

70%:

Incidentally, all the different
members of the Miniature Unitor
range have identical space require-
ments, and are thus physically inter-
changeable; this makes it possible to
construct an infinite variety of non-
interchangeable groupings from a
small number of basic components.
The range includes a twin co-axial
unit for R.F. applications, and a new
series of die-cast mounting shrouds,
accommodating I, 2 or 3 unitors, has
recently been introduced to facilitate
mounting in cut-outs in chassis and
panels when preferred.

Full technical details are
avgilable on request.

BELLING & LEE LTD

GREAY CAMBRIDGE ROAD; ENFIELD, MIDDX., ENGLAND
e

|
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‘““BELLING-LEE NOTES?*’

No. 22 of a Series
FUSING, PART 6

The kind of fuselinks we talked
about last month operate within 10
seconds under the conditions des-
cribed, and are defined as a “‘ Quick
Action ” type. Other characteristics
can be obtained by employing more
elaborate forms of construction, albeit
this is almost inevitably accompanied
by higher manufacturing costs.

The two other main categories
commonly encountered are desig-
nated ‘“ Delay *” and *‘ Super Delay,”
with respective operating times in
the order of ten, and one hundred
times greater than that of the Quick
Action class under normal overload
conditions. Such fuselinks are, how-
ever, quick-acting under short-circuit
conditions, and inherently possess
very much better surge handling
properties than the simple Quick
Action type. While many variations
of construction are possible, all de-
layed-action fuselinks employ the
principle of a heat sink in combination
with a heating element; the heater
behaves in the manner of a normal
fuse-element when a short-circuit
fault occurs, but on moderate over-
loads its prime function is to ‘‘fill
up ” the heat sink as a prelude to
fusion. The heat sink also acts as
a thermal shock-absorber when cur-
rent surges are experienced, provided
that these are not of sufficient intensity
to melt the heater portion of the
element directly, nor of sufficient
energy content to fill the heat sink
and thus initiate operation of the fuse.

Fuselinks in each of these three
categories may be further classified
into ‘‘ Light Duty ” and ¢ Heavy
Duty ” types, according to the magni-
tude of the prospective currents which
they can handle; their cartridges are
made of glass or ceramic, respectively.
In general, Light Duty fuselinks are
not intended to handle prospective
currents greater than 50 amp., de-
pending on the circuit voltage and
time-constant, although a higher limit
may be set if the maximum voltage
is kept below the level at which an
arc can be sustained.

A typical application for Delay
fuselinks is in circuits containing
electric motors which have a high
initial starting current, this in itself
not being harmful. Super Delay
fuselinks meet the requirements of
circuits associated with C-core trans-
formers, where very heavy currents
are experienced during the first few
cycles after switching on. Other
special requirements can also be met
by different forms of construction,
such as fuselinks having faster oper-
ation than the Quick Action type, for
the protection of silicon rectifiers.

We are considering issuing a reprint
of this series, ‘*Notes on Fusing *’, on
completion. Will any readers who
would like to have a copy please send
us a postcard?

No. 224 of a Series

Printed Circuits in Diplexers
and Triplexers

It is gratifying to note the con-
tinuing popularity of our *old-
fashioned >’ Diplexer, L.1338, which
is constructed round wound coils in
a conventionally wired circuit, but
at the same time this is difficult to
account for in view of the better
performance and lower price of the
modern printed circuit types, L.1353

and L.1354. The following figures
show what we mean:—

| | Insertion Y
List Nc_>.___r| Loss (5.B.) Price
L.i338 =l (| 7.7
(Wire wnd.) Joid Vs
Lo 25db | 10

(Ptd. circuit)

The insertion loss is a measure of
the effectiveness of the filter. In the
pass-bands, where no reduction of
signal is wanted, it is less than 1db
for each type, which is small enough
to be entirely negligible in most appli-
cations. In the stop-band (S.B.),
however, the printed circuit type is
four times as effective as the con-
ventionally wired one in reducing the
power of the unwanted signal. This
is entirely due to the fact that the
printed circuit technique makes it
possible to produce circuitry with a
greater repetition accuracy than can
be achieved by ordinary methods of
assembly and point-to-point wiring,
and even the filter coils are produced
more consistently by printing than by
winding them of wire. At high
frequencies, where the performance of
a circuit can be made or marred by
quite small variations in construction
due to the effect which these can
have on the overall inductance and
capacitance, greater repetition ac-
curacy means that circuits of higher
intricacy and performance can be
employed, which would be too critical
for efficient use if random variations
in circuit values were likely to be
introduced either in the course of
manufacture or in subsequent hand-
ling. Incidentally, even a simple
high-frequency filter employing self-
supporting wound coils and wiring
can have its performance drastically
altered by accidental displacement of
the circuit elements without anything
to show what has occurred.

On the score of reliability, we have
always maintained that with a proper
choice of materials printed circuits
leave nothing to be desired (See
January Notes, No. 12.) Surely there
can be no more convincing proof of
this than the fact that they are now
used so extensively throughout the
electronics industry, even in such com-
plex equipment as the large calculating
machines which, ‘‘ per se,”” constitute
criteria of reliability and accuracy.

Advertisement of

BELLING & LEE LTD,
Great Cambridge Road, Enfield, Middx.
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hats off to

SILICON
RECTIFIERS

First again !

Ccomplete range of T Y PE APPROVED
Medium Power Top Hat

RECTIFIERS
m from

“G" Series Rectifiers, 100 P.LLV. to 800 P.I.V.

which is the range from which 075 AMP AT 250C — 05 AMP AT 1OOOC
these Type Approved devices

COMMERCIAL

E.Y. SPECIFICATION EQUIVALENTS

have been developed,

offer high témperature operation CVv 7030 8G7
—250mA, at 150°C up to 600 P.LV. cv 7029 6G8
—and high voltage operation CV 7028 4G8

up to 1000 P.LV. el 02 2G8

CV 7026 1G8

—and are available from stock

’} COMPONENTS GROUP
Plessey | Semimetals Division

The Plessey Company Limited
Woodburcote Way Towcester Northants
Telephone: Towcester 312

Overseas Sales Organisation
Plessey International Limited lford Essex
Telephone: lliford 3040
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Sound Control for
Television Studios

=1 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.

COMPLETE SOUND
AND VISION SYSTEMS
.“L"'

S -y
MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND

MaC
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People of importance...

... use G.E.C. Semiconductors. Because they can't stand mediocrity,
they prefer to take the best and think no more about it.
This is why, when semiconductors are to be used, they look first to G.E.C.

Here is the most versatile range of semiconductor devices in the country;
sub-miniature signal diodes to Q-band mixers, low-power

zener diodes to high-power controlled rectifiers and low-noise

audio preamplifier transistors to high-speed switching transistors|

All these devices are backed by the G.E.C. standard of reliability

ensured by continuous and extensive life-testing of the product.

Write now for details of this remarkable range/

G 6.C SEMICONDUCTORS

THE GENERAL ELECTRIC CO LTD - SEMICONDUCTOR DIVISION - SCHOOL STREET - HAZEL GROVE - STOCKPORT - CHESHIRE
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Aspects of design

This is the twenty-eighth of a series of special features dealing with advanced problems in
circuit design to be published by The Ediswan Mazda Applications Laboratory. We will
be pleased to deal with any questions arising from this or other articles, the twenty-ninth of

which wil! appear in the December 1960 issue.

The charge storage para-
meters described in the pre-
vious “ Aspects of Design ”
have two purposes.

With a suitable control on
the parameters, they are a
means of ensuring that all = :
transistors of a type will Frg./. i ]
function properly in a specified
circuit and, with certain qualifications, they can also be used to
predict transistor response times.

As an example of the former application, the transistor in
Fig. 1 is considered operating only in the active region, when the
failure of the stage to reproduce the shape of the input waveform
can be attributed to the injection of an incorrect charge into the
base of the transistor (Fig. 2).

Ve—VseE
Rg

B

= Vcc—VeE (sam)
°

Ry
el 1
Vg"-'

: Vee
WV

cC

(Ve—Vnr) Cs> Qon vy " l\l I\VCE
Vee

(Ve—VsEe) Ca= Qon Vee
=T A |

The injection of a charge (V;— Vgg)Cg into the base of the
transistor almost immediately establishes a collector current,
which has the same value as that subsequently maintained by
the base current V-FTE-V BE only if (Vi—Vegr) Ce=Qox. In

B

2

(Ve—VgE) Ce < Qox

this context, . .. almost immediately . . .” implies a very
brief delay of the order of the transit time of carriers in the base
of the transistor.

Alternatively, the transistor in Fig. 1 is initially bottomed

by a base current YE=VY BE gng requires the extraction of a

B

charge Qorr to switch it off. This is achieved by making
(Ve—VnE) Cr=Qorr, when the switch-off transient of the
output waveform will resemble the corresponding part of the
input pulse. If however (Vg—VBE)CB < Qorr, the initial
change in collector current for some transistors may be less than
that required (Figs. 3, 4) whilst others, having partly or com-
pletely switched off, will tend to switch on again momentarily
(Fig. 5), with the attendant
risk that these unwanted Ve~Voe _ Voc=VcE(sar)
pulses may trigger off opera- Rs . Ro

tions in connected circuitry. -—--
Increasing the product l

V¢ Cp does not necessarily v,--

decrease the time taken for

the transistor to switch off ’ VeE(san)

and can lead to increased Fio3

switching times if the va il

repetition rate is high

enough. VeE(sat)
The transistor switching Vout W Fig4.

times partly defined ciln Fig. __Vee

6, can be predicted with v

useful accuracy with the S

aid of charge storage para- ) Fig5.

e = Y CC

meters. g

In order to avoid ambiguities in the definition of the delay
time tq4 arising from variously shaped output waveforms (Fig. 6),
tqg is defined as ending when the final rise of the leading edge of
Vour has reached 10% of its total change from “OFF” to “ON”.
If initially, the transistor is switched off and the emitter

WIRELESS WORLD
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TRANSIENT
SWITCHING
PARAMETERS

FOR TRANSISTORS
(PART 2)

e v — —————

reverse biased, forward emitter current cannot flow until
the effective stray and junction capacities between emitter
and base have been disc{:arged and the output waveform is
consequentlly delayed. An additional delay is due to the transit

time, <="—7—, of the injected carriers across the base of the tran-

sistor, but this is often negligible compared with the former effect.
In the case of an earthed

emitter transistor, the larg- Vo Ondocccenn Fig.6.
est effective input capacity 9 =

occurs when the collector. g2
load is small (Fig. 7), and is \_

equal to the sum of the Ig° y
emitter and collector junc- I

tion capacities Cie and Cic e
respectively, and their,

associated stray capacities = =000 ——7——c---- Veg(san)
Cse and Cge. For a given v

total capacity, reducing il

the junction capacities shor-
tens the delay time.

i1 )
d 1 N
/ |
D |
3 1 ts : :
The rise time t; and fall time ty, determined by the 10% and
90% points in each case, can be predicted for a defined base
current drive from the formulae:

1
Ip—0.1 -°
Bl A

tr= Bo (Tco + QT:) loge 1
Ip—09 -‘:

= Qv) ( 09 Ie— 8o IBs )
tr= == 1 = 7m0 R0 TR e
e (+ T.) 5 \T T — @ 12

The storage time ts can be computed from the approximate
formula:

Im — Ips
ts  tslogef|le In
ctc"’csc%
L Uy S
v th+cse
. L Vee
FigZ 7

For XA15]1 and XA152 transistors operating under the con-
ditions listed below, the discrepancies between the computed and
measured rise, fall and storage times are generally less than 20%,
but it should be noted that this accuracy is obtained with para-
meters and response times measured under similar conditions,
and may be poorer when such information is not available. The
formula for ts is not accurate for values of storage time comparable
with the tran.it time of carriers in the base of the transistor.

OPERATING CONDITIONS
Ie 0—10 mA Ie 0— 100 mA
Vee 41V-—-01V Vee 42V — 0.2V
Igi = Igy = 0.75mA Ipi = Ip: =15mA

TYPICAL SWITCHING TIMES

t, = 0.55 usec tr = 0.13 usec
ts = 0.35 pusec ts = 0.4 usec
ty = 0.35 usec te = 0.18 usec

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department

155 Charing Cross Road, London, W.C.2

Telt GERrard 8660. Grams: Sleswan, Westcent,London
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EDISWAN MAZDA XA151 AND XA152 SWITCHING TRANSISTORS

The XA151 and XA152 are germanium pnp alloy junction transistors intended for switching applications.
TENTATIVE RATINGS AND DATA

Maximum Temperature Ratings (Absolute Values) General Characteristics. T, (°C)

Junction Temperature °C) ..............cc00uuunn 65 25 60

Storage Temperature (° ©) ¢-.d600000a0 500080000008 65 .

Maximum Ratings (Absolute Values for T, = 45 °C) Maximum Collector/Base Leakage Current

Peak or Mean Collector/Base Voltage (Common Base (Veo = —15 V, Emitter open circuit) (14) .. — — =50
CATCUIL) (VOIS) e v eeweeeee e s eeincsns —-15 (Veb = —15V, Ve = +0.5 V) (vA) ...... -1 =50

Peak or Mean Collector/Emitter Voltage (Vpe = Maximum Emitter/Base L.eakage Current
=) 506500000000 500 dooooRa et oan oo —15 (Veb = —12V, Collector Open Circuit) (xA) —10 -

Eiﬂ‘e&wﬁi‘s“sii‘é‘éﬁiﬁ%%.‘.".’f‘.‘.gf:.(.v.°.l‘.s.)....‘....2: g6 Thermal Resistance in Free Air (C/mW) ... 03—

e 185 38NOM. DIAMETER e c
MA2<_~_| 2.7 i OF LEADS
NOM 0.4318 (0:0177)
75 ;

+0-0508 (0-002")

58 0 2.54 B o
e T i 2232 peo. Cé 0-0254 (0:001")
f I(RROW TO INDICATE ‘
COLLECTOR VIEW OF LEAD ENDS b
Dimensions in mm except where stated otherwise. Dimz2nslons include insulated sleeve.
XA151 SWITCHING CHARACTERISTICS XA152 SWITCHING CHARACTERISTICS
Typical Production Spread Typical Production Spread
Min. Av. Max. Min., Av. Max.
Static Current Amplification (d.c.) Static Current Amplification (d.c.)
(Vee = —0.25V, I = —10 mA) 20 — 90 (Vee = 25 V; Ic = —10 mA) 40 — —
Vee = —0.25 V, I = —50 mA) 20 — 80 (Vee = —0 25 V; Ic = —50 mA) 40 — —
ce = —0. 25V I. = —125mA) 10 — 60 ’ = —025V;I. = —125 mA) 20 — —
Collector/metter Saturation Voltage (volts) Collector/metter Saruration Voltage (volts)
= —10mA, I, = —0.6 mA) —0.0 — —014 (I, = —10mA; Iy = —03mA) —-004 —  —0.14
(Ic = —50 mA, Ip = —3 mA) —0. 06 — —0.2 (I = —50 mA, Iy = —1.5mA) —0.06 — —-0.2
(I, = —125 mA, In = —14mA) —0.06 — —0.28 (I = —125 mA In = —7.5mA) —0.06 e —0.28
Base Resistance rpy’ () Base Resistance rpp’ (2)
(Vee = —6V, I = —1 mA) — 75 — (Vee=—6V; 1. =—1mA) — 75 —
Cut-off Frcquency fl* (Mc/s) Cut-off Frequency fi*(Mc/s)
(Vee = —2V, I = —10 mA) 3 — — (Ves = —2V; I, = —10 mA) 5.5 — —
Collector Depletion Capacity (pF) Collector Depletion Capacity (pF)
(Vep = —6V,I. =0) ........ — 11 16 (Veo = —6V; I = 0) - 11 16
Collector Time Factor. 7co (mus) Collector Time Factor 7 ¢o (mus)
(Vee = —0.25t0 —4.25 V; (Vee = —0.25t0 —4.25V;
Ic = —10.85t0 —0.85 mA) .... — 30 70 I. = —10.85t0 —0.85 mA) ....... — 25 40
Saturation Time Factor. 7s (us) Saturation Time Factor 75 (us)
(I¢ = —10.85 mA; Iy = —0.62 mA) — 0.8 — (Ic = —10.85 mA; I, = —0.23 mA) — 0.9 —_
Bs‘r(Ic = —10.85 mA; Iy = —0.62 mA) — 27 — B8st(Ie = —10.85 mA; Ip=—0.23 mA) — 36 —

Frequency at which the modulus of the common emitter current amplification is equal to unity.
B s is defined as the collector current almost immediately available on closing the collector circuit, per unit steady base current.

Tentative Characteristic Curves of Ediswan Mazda Transistors Types XA151 and XA]52

@i l T | |

£ VARIATION OF STATIC CURRENT AMPLIFICATION (D.C.)

= WITH COLLECTOR CURRENT COMMON EMITTER CONFIGURATION

=

= CURVES TAKEN WITH SHORT DURATION PULSE

= (COLLECTOR DISSIPATION LESS THAN 2mW)

3 XA COLLECTOR VOLTAGE ~1V

Z100 T A52 | AMBIENT TEMPERATURE 25°C ]
5 / | -
£ ———

3 | AVERAGE |

e b

=z

=

-

-

S

§ 50 :

z XA LS

= — AVERAGE

i

o

o

-

(5]

(%}

=

=

o) —50 —100 —150 ~200 - =250

COLLECTOR CURRENT — MILLIAMPS

Associated Electrical Industries Ltd EDISW
Radio and Electronic Components Division
Technlcal Service Department

155 Charing Cross Reoad, London, W.C.2 MAZDA
Tei: GERrard 8660, Grams: Sieswan, Westcent, London
CRC 15/84
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Some of the actual equipment supplied with our
courses.

A NEW-FRACTICAL WAY
of YNODERSTANDOING

RADIO - TELEVISION * ELECTRONICS

Including: Transistors; VHF/FM; Hi-Fi equipment; Computers; 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 :—

RAD I 08 I RUB | OR To RADIOSTRUCTOR (Dept. Gé6), I
Please send brochure, without obligation, to:—

LEADS THE WORLD .
IN ELECTRONICS TRAINING Janiasisiivasii .:

F
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V/ /708 GK. 191
ISB
DRIVE UNIT

e Full unattended operation

e Transistor monitor receiver
o Glide-out unit construction
e Fully tropicalised

e Very low power consumption

The latest 1.S.B. Drive Unit for long distance
international telephone and telegraph circuits cur-
rently being supplied to the British Post Office.

The GK 191 is an independeht-sidcband drive
unit designed and developed jointly by the British
Post Office and Redifon to meet the exacting require-
ments of international radio telephone and telegraph
links. Used with channel displacement equipment

q o Ay
and a suitable transmitter, up to four speech channels

(300 ¢/s—3000 c/s) may be radiated.

A\

REDIFON LIMITED
Communications Sales Division, Broomhill Road, London, S.W.18. Phone VANdyke 7281
A Manufacturing Company in the Rediffusion Group.

L
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Model W.V.A.

TAPE RECORDERS

The W.V.A. tape recorder now has provision for Stereo plug in heads
to enable this recorder to replay Stereo. The regular models are
retained with additions and improvements. Our high standard which
has made these recorders famous has been maintained, resulting in
thelr being chosen for the foremost musical centre in this country.

30/50 WATT AMPLIFIER

Gives 30 watts continuous signal and 50 watts peak Audio. With voice
coil feedback distortion is
under 0.1% and when
arranged for tertiary feed-
back and 100 volt line it is
under 0.159%,. The hum and
noise is better than —85dB
referred to 30 watt,

It is available in our stand-
ard steel case with Baxen-
dale tone controls and up
to 4 mixed inputs, which
may be balanced line
30 ohm microphones or
equalised P.U.s to cholce.

ELECTRONIC

MIXER/AMPLIFIER

This high fidelity 10/15 watt Uitra 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.I.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 stan-
dard 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 9;in. deep.

Price of standard model £49.

Also 3-way mixers and Peak Programme Meters.

4-way mixers.

12-way mixers, and 2 x 5-way stereo mixers with outputs for echo
chambers, etc. Details on request.

Will deliver 120 watts continuous signal and over
200 watts peak Audio. It is completely stable with
any type of load and may be used to drive motors
or other devices to over 120 watts at frequencies
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 12} inches of standard rack
space by Il inches deep Weight 60lb.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Bmadway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3

Telegrams: “Vortexion, Wimble, London.”
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THE MARCON! AD308 TRANSISTORISED

_N OW . AIRBORNE TELEPRINTER RECE!VER
W - ATH ER AD308 provides automatic teleprinting of
— continuously broadcast weather
information whenever the pilot needs it.
“ FORMA-” ON ADS308 high selectivity receiver and low

noise ferrite loop aerial gives continuous

reception across the North Atlantic.

FO R -I-H E AD308 using narrow band L.F. reception
clears the HF band for vital ATC
communications.

P | |_O-|- < AD308 being automatic, radically reduces

= the flight deck work load.
O N -I-AP BY AD308 light weight recelver is contained
in a short ¢ A.T.R. case and weighs
TELEPRINTER =

>}. MARCONI

* Fitted in B.0.A.C’s. fleet of Boeing 707’s AIRPORT AND AIRCRAFT RADIO SYSTEMS

MAROONI'S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD : ESSEX - ENGLAND
A2
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Evidence in Camera

Television history was made at night, at 10 p.m. to
be exoct, when o 45-second ‘‘ live ** Commercial was
flashed ocross Europe from race-track to the screens
of 8ritain’s TV network within four hours of Stirling
Moss winning the Monaco Grand Prix.

A telephone interview with the winning driver was
recorded over land lines from Monte Carlo to the
A.B.C. Studios, while photographs were wired to Fleet
Street and rushed by motor-cycle to Teddington.

For permission to reproduce this picture of the editing
of the interview we are indebted to The Dunlop Rubber
Company Llimited and Charles F. Higham Limited,
their Advertising Agents, and to A.B.C. Television
Limited, in whose Teddington Studios the photograph
was taken.

Of interest not only for its story, this picture has provided (quite unintentionally) striking evidence of the reputation
enjoyed by LEAK. It is a typical incident of the use of LEAK equipment by professional audio engineers in broad-
casting and recording studios throughout the world, who choose LEAK for quality of ‘performance and reliability.
Does your installation measure up to these standards? If it does not, your LEAK Dealer ¢an help you. The prices
of LEAK studio quality equipment are made possible only by world-wide sales.

available.

Recording.”

Varislo
TL/12° gfus

The new LEAK Varislope Stereo pre-amplifier (illustrated above) incorporates
facilities which make It the most comprehensive pre-amplifler presently

PRICE £25

Monaural Stereo

Pre-Amplifier Point One Stereo Pre-Amplifier
Power Amplifier Stereo 20 Power Amplifier
Southdown Cabinet. Southdown Cabinet
Total £55 13 0 Total £72 98 0

Ask your Dealer or write to us for brochures

| SN 3 the first name in High Fidelity

We shall be pleased to send you a copy of Thomas Heinitz’ review of this
“Remarkable new control unit for stereo’ reprinted from ‘‘Records and

Whether you are for Monaural or Stereo, LEAK equipment offers you the best
of either. These suggestions may help you.

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3

Telephone: SHEpherds Bush 1173.

Telegrams: SINUSOIDAL, EALUX, LONDON
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NEW LINE OUTPUT BEAM TETRODE

Ediswan Mazda 30P19

This new line output beam tetrode is specially suitable for
use with 110° cathode ray tubes in a.c.;d.c. television receivers.
Heater Current (amps) .............. In 0.3
Heater Voltage (volts) ................ Va 25

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ratings

Anode Dissipation (watts) Palmax) 10
Screen Dissipation (watts) Puslmax) 5
Cathode Current (mA) Te( max) 160
Anode Voltage (volts) Vimax) 400
Peak Anode Voltage—
Pulse Positive* aV) valp)max 7t
Screen Voltage (volits) Ves(max) 250 &
Peak Screen Voltage —
Pulse Negative* (volts) Veg:(pi)max 2000

Heater to Cathode Voltage (volts tms) Vio—x(max) rms 200§
Grid 1 to Cathode

Circuit Resistance (M Q) Ret-i{max) 1

* The pulse ratings are for Television Line Scan where the
applied voltage pulse does not exceed 15% of one scanning cycle
or 15 microseconds duration. P
+ The absolute rating of 8.5 kV must not be exceeded.
§ Measured with respect to the ligher potenual heater pin.

Inter-Electrode Capacitances Q)F)

Grid 1 10 Earth Cla 20
Anode to Earth Cout 10
Anode to Grid 1 Ca—gl 0.3

Maximum Dimensions (mm)
Overall Length 113 Diamerer 32 Seated Height 99
Base: International Octal (107)

Top Cap: CT1—Anode. Tentative characteristic curves of Ediswan Mazda

a 92 g' Valve Type 30P19
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Tentatlve characteristic curves of Ediswan Mazda
Valve Type 30P19
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Associated Electrical Industries Ltd EDISW
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London, W.C.2 MAZDA
Tel: GERrard 8660. Grams: Sieswan, Westcent, London

CRC 15/84
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SPECIAL THIS MONTH—

Sug-mimualure electrolylics for trausistor
sets | mfd. 18 v. 2.6 mid. 6 v. 8 mfd. 6 v.
5 mid 12} v. 10 m!d. 8 v. 25 mfd. § v. 30
mfd. 3 v. 50 mtd. 3 v. All 1/9 each.

Trausistor ferrite rod aerial with medium
and long wave colls with circuit. Price

a TRANSISTORISED | PHILIPS
: TRANSCR
STETHOSCOPE | UNIT IFTION

Tnme signai n'_lght through:— | Philips AG2009 Record

I Radin, T.V 'ape amplifier Player, 4 speed. ldea) for the

HI'F], etc.—simplest way to | enthusiast. Pick-up aim wired 2

fault ind—carry It fike fountain | for stereo, fine adjustment on uu

il pen—usll parte ineluding trans- four ¢peeds. Continuousiy variabu

slswr barrel cryutal, everys | pick-up weight (2-12 gms) 8ujphen

flthing except baitery. 12/6 witt  Philips Hi-Fi crystal head. type

plus 1/6. Battery 8d.—data AGSULY for micro-gmuve wod TR e
included or separately 1/8. Frequency response 30-15.000 cfs  Pick-wy
1ifting nnd awering device Lietlvidually balance.
hesvv turutable. Muting switch Can be uceu
with any amplifier or radio set. Complete with mon-

8 8.
A.C./D.C. Mul |met aural pick up £10/10!- or 2 gns, deposit and 20 fortngbtly payments of 10/-. o
/ t e Klt Available aleo with stereo head dizmond or sapphire’stylus. Prices.on request. f::h‘we g‘l?'?p‘ut T{&:;’s;::;‘_ téole.mak:h

718.

Oso:llator Coil and set of 3 LF. transtormers

for transistor set with circuit. Price 23/6.

Midget 3in. P.M. Loudspeaker for transistor

set. 3.ohm coll. Price 18/6.

Midget 208 pF +176 pF two-gang Tuning
ndenser with trimmers for transistor

set.  Price 9/ plus 1+ post.

Push-Pull Oatput Transformer for tran-

sistors OC78. etc. Sub-miniature. Price

: D.C. volts Y
0-50, 0-100, TRANBISTORISED. 0006 mid. Single Tuning Condenser. Solid
0500, 0-1 LH00 AC diselextric }in apindle for transistor of Cry-

voits 0-5, 0-50. 0-
100, 0-500. 0-1,000
D.C. milliampe. 0-5,
0-Lun, 0-500, Ohms
0-50,000 with in-
ternal batteries, 0-
500000  with  ex-
terual batteries.
Measures A.C.,D.C.

Another Battery Charger Bargain i T ditto with epindle tapped

Trangistors tested suitable as mixers, 9/6
ench Snitable as | F  amplifiers 8/6.
Ronable fir R F. sod Regen cirenits /6,
matehed paire for Push-Pull Output 16/-
8 palr  Hwb gain for single ended output
7 8. Ordinacy white spot 3/9, red spot
3/8.

Components Would Cost More

Car Buttery Charger —rendy-wade bigh output battery
charger in atave enamelled sheet <teel. lousted case, New
cumplete and reids to wark Rated &t 12 v 5 amps. avd
volts. D variable rate selector for trivkle charging. Alec » meter
and ohmc f\‘ﬂr:g: to show charging rate. Buitable for 230/250 A.C. wame
essential parta in- Special anip price of §5/- plus 3/6 post and ins.

Resuton, miniature quarter-watt .
far transistor sets  All popular valves bd.
each

cluding metal vase, 2in. moving ouil wmeter. Miniature ceramic condensers @d. each.
selected resirtors wire for <hunts. range Auto Transformer, totally enclosed. primary
selector switches, calibrated seale and full - 200-250, secondary 110-120 v. 150 w. Nor-

instructions, price 19/8, plus 2/6 post and TRANSISTOR LOUDSPEAKER RADIOS mally 27/6. Price 17/8.

Inmarance. 1.F. Coils. standard size, by Weymouth.
S Results Guaranteed. NoO- | 165 ke, dust cores. Normally 12/6. Price
uppressor Condenser thing can be more disappoint- | 86 per palr.

Pilot Bulbs, 3-6 volt 0.3 amp. 3/8 a box of 25.

o . !
P’ vour ing than to find that despite | Dinghy Mast, tubuiar wluminium. extends

irill or ather i N
S ) appliances care in making up, your little | from 15in. to wfi  Price 4/8.
b «nterfering radio just will not work. This Magneto Generator thand), as used o tele-

N . N phones  Priee 7:8.

is unlikely to happen with our Pu.;h-?un Transformers, mput and output,
i if v it i midget. potied. price 5o pair.

kits, bu.t if it does send it in B0 Type 3000 Rolae  2oud obm coll, 6

for service, we guarantee good | contacts 7 8. $ contacts 848,

results. Versatile Wire, engle atrand. 18 gauge,

with p ¢ ¢. cowering  New j-mile on drun.

with your or your npegabwurs’ radio or
television. 8imple instructions given. 1/6
each. 12/~ dozen.

Band 1ll Converters

Bultable
Wales, Lon-

N o Price 7.8 (3/8 carriage).
don, Mid Pocket 4, uxes three traasistors and one diode and has refinementas for receiving Wi A ; 3
X N iretie 42 5 . ire Jointer (welder tor 28 gauge or thin-
IuJ. North weak tations. |iree 42 @ Pocket § uses 4 transistars at really hix output 55 -, ner). in hakelite case with trigger switch.

Every et cumplete to last nat and halt. s1th proper case, tuning coudenser
aker Our sets do ot need external aerial, alxo they may ;,',':"llf“ °f.{‘ panidown e Pﬂu’d216.
radio outpul. Post and insurance 28. %18 ‘:‘l’cue:m". e ice 9d. or
B76 Holder, with <kirt for screening can.
Price Bd. or 5 8 dnzen
Metal Rectiders. 260 ¢ #u-80 mA., ideal
for mains <t ov mstrument. or to replace
that expeneive vuive Price 3/9,
Multi-speed Motor with gearbox. warks on

be built 1 stages

Motor Sni
ibsture T 24in. long ¥ 1}in. diameter. lamina-
ted poles apnd aruwature, separste winsdiag for rever-

sing Operates off 20-30 v. D.C. or off -A.C.-mams
through tepdown trunsformer. Originsl cort at least I

£3 ench Snip price for one month ounly 8/8. Pius :f.":‘n.céﬂrn% é"“:;’; ’::\il;:;ea e 1
1j6 postage and insurance. 5 amp. 12 v. full-wave Charger Rectifier.
Noripal price 17/8  Price 10/-.

Fllament Transformer, 6.3 v. 1} amps,
Normally 8/6 Price § 8 plus 1/- post.
250-0-250 60:60 mA Mains Tnnslomer,
with 6.3 v. 6l winding.

drep through. staedard mpldcement ln
many receivers. made to sell at 19/6. Price
136 plus 28 poet aud s

Ditto with additional 5 v. winding (lor
rectifier. Price 14,8 plus 2/8 post and Ins.
ORDERS over £2 ponl free except for heavy
#lems whers postage or carviage & mentioned
xpecially

Morganite Potentiometers
Siugle and  2-gang

gpes avallabie,
standard size with
grad  length
spindle,  all

contrasl  oontral.  condensers
apd resiators  (Metal cane svailabhle o an
extra).  Price ouly 1948, phur 4.6 pest and
{nsurance Data free with parta or svailable
separately. 1i6.

Please send two more kits, the one you sent
last week Is performune wmaguificently.
We receive this sort of letter every duy of the
week, 80 if you have besitsted because you S
thought our kits too cheap you need hesitate

no longer. O

Transistor Set Cabinet
Very modern oreatn cabinet. alze 5§ « 3 x 1%
in. with chrome handle, tuning knob and
scale. Price 718, plus 18 postage and pack-
ing.

Cine Cameras
wm. wmotorised

dingle types 1[- each,
values available: SK,

24 V. A.C.) for 18 10K, 29K, 80K1
frames per )ue?,:)nd TABBY EQUIPMENT COMPLETE 100K, 250K. | meg., 2 meg., Gang type 3/«
containe fine /8.5 | Complets equipment for sertng W the durk, aa fitted W Army \ehu,lPs tor night ‘i‘wh—""“““ avallable: 5K 45K, 100K+
triple l;"“xmﬂuc drlving, etc. Complete working eqnipment cemprises: 2 lnfra Red Radiators. 00K, t meg.+{ meg., 2 wmeg+2 meg.
fens and spool to | adinstable hinoculars, power pack for 8 or 12 volts, control units and inter-
carry 25ft. of film | connectivn cablea. Original cost. probabty around £100#. Unused and in perfect Hea‘vY DUtY Thyratro_n
— probable cost | order—£6;19/6 or 10/- deposit and 15 fortnightly payments of 10/-. Heater b volt 20 amp. Peak anude 16,000
around £150, brand new aod in sealed volta. Peak plate current 120 amps. Unused,

perfect condition. £5.

Magnetron

American and British makes. Several types
ip stock New and unused, for example,
American type 725A. Price  £5/10/-.

Klystrons

carton £6-10/- or 20/ deposit and 13
fortnightly puyments of 10/~ Fost and | Component Storage Drawers

High Voltage Rectifiers Stout board constrnction thewe drawers are
CV1y 63 kV., Peak 8yu mA. £4 17 ideal for emall parts  Supplied enmplete
CV1504 80 kV., Peak {,200 mA. €5 17
CV74 40 kV., Peak 600 mA. . €2 17 .
CV1su8 8 kV Peak L,000 mA. £]1 [7 Several types in stock For example, Ameri-
cviin 14 kV.. Peak A50 mA. can type T14AB. Price 30/-.

ELECTRONIC PRECISION EQUIPMENT LTD.

post orders are dealt with from Eastbourne, so tor prompt attention please post your orders to 65 Grove Road,
Eastbourne, marked Dzpartment 2. Callers may use any one of the Companies below.

with single erection metructivns. 16
each or 12 drawers each 6x2¢4x6jin.,
13:8. post 2.
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Electronics (Croydon) Ltd., Electronics (Finsbury Electronics (Manor Park) Ltd. Electronics (Rui_slip) Led,,
266 London Road, Park), Ltd.. 520 High Streer North, 42-46 Windmill Hill,
Croydon. 29 Stroud Green Road, Manor Park, E.12. Ruislip, Middx.
. Finsbury Park, N.4. R 3
Phone: CRO 6558. Phone: ARChwa'y 1049 Phone: ILFord 10Ot Phone: RUISLIP 5780
Half day, Wednesday Half day, Thursday Half day, Thursday Half day, Wednesday
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STERED
OR
MONO

THE BEST IN THE
WORLD FOR MODERN
4-TRACK RECORDERS

BOGEN HEADS. are made in a vast varlety of
types for recording purposes in all branches of
science, industry and research.

BOGEN HEADS as used in domestic recorders
are used in exactly the same version for the produc-
tion of commercial pre-recorded tapes.

BOGEN 4-TRACK HEADS as used for stereo
and mono recorders employ standard gaps of less
than 0.0001375in. which prove best for use in
currently available equipment. A Bogen head using
a one micron gap was produced in 1957 with a
response from 30-16,000 ¢/s. at 13 i.p.s.

BOGEN HEADS use special mu-metal screening
techniques, mirror-smooth working surfaces to
tape and colour coded leads.

BOGEN 4-TRACK HEADS have a 30-16,000 c/s.
response at 32 i.p.s. and a normal working life of
10,000 hours (equal to 10 years average use of a
domestic recorder).

BOGEN HEADS are available for and in use by
leading Broadcasting systems, automation designers
computors, TV recording, film studios as well as
for domestic, semi, and fully professional recorders.

BOGEN HEADS already incorporated into many
fine Continental recorders are also used in Re-
corders by C.Q. Audio, Reps., Chitnis and other
manufacturers for four trick models, sterec and
mono.

**** * % %

ESeaaaa——————— ]

MAGNETIC HEADS FOR ALL

RECORDING REQUIREMENTS
BOGEN 4-TRACK HEADS are available for
manufacturers’ requirements and also for individual

users. Retail price per set of record/replay and erase
heads 15 gns. ENQUIRIES INVITED.

GOPALCO LIMITED
i, LONG ACRE, LONDON, W.C2. S

WORLD NOVEMBER, 1960

AVAILABLE TO EXPORT
AND QUANTITY BUYERS

NEW MODEL—HIGH QUALITY

6 TRANSISTOR PORTABLE RADIO

® RANGES 187-545 M AND 1095-1825 M
® TWO-COLOUR GRAIN FINISH P.V.C. CASE
® HIGH SENSITIVITY AND 500 mW OUTPUT
® WEIGHT 3} LBS. SIZE 10 x 8 x 3} INS.

COMPETITIVE PRICE
ENQUIRIES TO:-

CHANNEL ELECTRONIC INDUSTRIES LTD.

BURNHAM-ON-SEA - SOMERSET - ENGLAND

THE
INSTRUMENTATION
PEOPLE

VARIABLE VOLTAGE TRANSFORMERS

TYPE BS
5 amp. 260 ‘'v. output, as
illustrated ............ 810 0

"TYPE BIO
10 Amp. 260 v. output £17 15 0
TYPE B20
20 Amp. 260 v.output£32 0 0

Large easily read Dial calibrated 0-260 v. Totally
enclosed with Input and Output Terminals:
Ideally suited for Laboratory experimental work
and Schools.

TRANSFORMERS & SATURABLE REACTORS

Iva-30Kva to Specification.

COMPLETE INSTRUM™N-
TATION INSTALLATIONS
FOR INDUSTRIAL PROCESS
CONTROL.,

THE' ELECTRONIC & MECHANICAL ENG. CO. LTD.

FORGE LANE, HALESOWEN, BIRMINGHAM

Telephone: Telegrams. EMEC
Halesowen 2656 Halesowen, Birmingham
ANSENEEEEEREREEEENrENENNEEAEREERYEER
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POTENTIOMETERS » POTENZIOMI#RI « POTENTIOMETER

POTENTIOMETRES o NCIOMETROS

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 RECEIVED.
TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

OA2 ..17/8 | 6BAG .. 7/6 | 68Q7GT 8/- | 12Q7GT 6/- ; 85A2 ..15/- | DLS10 10/8 | ECL83 19/3 | FC4 ..28/6 j PL33 ..18/3 | U37 ..26/6 | UUS ..26/6 | OA79 .. 4/-
OB2 ..17/6 | 6BE6 .. /- | 6U4GT 12/6 | 12847 8/6 | 150B2 15/- { DM70.. 7/8 | EF9 ..23/3 | GZ30.. v/- | PL36 ..12/- | U45 .. 9/- | UU9 .. 7/8 | OA8l.. 4/-
OZ4QT 5/- | 6BG6G 23/3 | 6UsG  7/6 | 128K7 6/- | 185BT 33/2 | EAS0.. 2/- | EF22..14/- | GZ32 ..10/- | PL38 ..26/6 | U50 .. 6/8 | UYIN 18/7 | OA86.. 6/-

1A5 6/- | 6BHS 8/- | 6V6G 7/~ | 128Q7 11/68 | 185BTA EA76 .. 9/8 | EF36 .. 4/- | GZ33 19/11 | PL8L ..10/6 | U52 .. /6 | UY21 13/11 | OA91.. 5/-
1A7GT 12/- | 6BJ6 6/- BVBGTG 8/- | 1487 27/10 33/2 { EABC809/- | EF37A 8/- | GZ34..14/- | PL82.. 7/6 | U76 .. 6/- | UY4l., 7/6 | OAD5.. 5/-
105 ..12/8 | 6BQ7A 15/- | 6X4 5/- | 12Y4 10/6 | 305 ..10/8 | EACOl 6 | EF39 .. 5/6 { HABCS0 PL83 .. 9/- | U107 ..18/7 | UYB5.. 7/- | 0A210 25/-
D3 9/- | 6BR7 15/- 6X50T 6/- { 19AQ5 10/6 | 807 .. 7/8 | EAF42 EF40 ..15/- 13/6 | PL84 ..12/8 | U161 ..18/7 | VMB4B 15/- | OA211 40/~

4/

8/~

168 17/6 | 6BW6 8/6 | 6/30L2 10/- | 19BG6G23/3 | 4033L 12/6 { EB34 .. 2/8 | EF4l .. 9/~ 78 | PL20 18/7 | U258} .14/~ VP4 . .15/~ | OC16 ..54/-
1H50GT 10/8 | 6BW7 2/~ | 7B6 ..21/3 | 19H) 10/- | 5763 ..12/6 | EB41.. 8/6 | EF42 ..10/8 HVB2 ‘20/- | Puzam2u3 | U2l 9,11 ve4B 23/3 | 0C19 ..54/=
114 .. 4/6 | 6BX8 7/- | 7B7 .. 8/6 | 20D1 ..15/3 | AC6PEN7/6 | EB91 .. 4/- | EF3)KA) 7/- | HVR2A /- | PX4 ..10/8 | U282 ..22/7 | VP23.. 6/6 | OC26..44/-
lLD5 .. 5/-}6C4 .. 6~ |7C6 .. 8/~ | 20F2 ..26/6 | ATP4.. 5/- | EBC33 5/~ | EFS0(E) 5/~ | KT2 .. 5§/- B =d

1LN 5/- | 8C5G 8/6 | 7C6 .. B/- | 20L1 ..26/6 | AZ31 10/- | EBC41 8/6 | EF84 .. 5/- | KT33C 10/-

leG‘t 10/6 | 6CDSG 36/8 | 7D6 ..10/6 | 20P1 ..26/8 | AZ41 13/11 | EBC81 8/- | EF73..10/8 | KT36 28/10

1R5 .. 6/8 | 6CH6 9/~ | H? .. 8/~ | 20P3 ..23/3 | B36 ..15/- | EBF80 6/~ | EF80 .. 7/- E¥4l..12/8

184 .. 9/- | 6E5 ..12/8 | 787 .. 9/6 | 20P4 ..268/8 | BL63 .. 7/8 | EBF83 EF85 .. 7=

185 .. 6/- | 6F1 ..28/8 | 7Y4 .. 7/8 | 20P5 ..23/3 | CBL31 23/3 13/11 | EF86 ..10/8 1..12¢1
IT4 .. ¢8| 8F8Q .. 7/- | 8D3 4/6 | 25A8G 10/6 | CCH35 23/3 | EBF80 9/8 | EFR9 .. KT63.. 7/-
U4 ..12/8 | 6F12 .. 4/6 9BWS  15/3 ‘35L80T10/- CL33 19/3 | EBL21 23/3 | EFSl .. A4/ | KT66..15/-
1U5 .. 8/- | F13 ..11/6 | 10Cl ..13/- | 2524G CVvé3 ..10/6 | EBL3L 23/3 | EF92.. &/6 RTW6L
2X2 .. 4/6 | 6F23 ..10/6 | 10C2 ..26/8 | 2525 .. 9/6 CYL ..18/7 | EC52 .. 5/6 | EF97 ..13/3 [~ KPwWal
B3A4 .. 8/- | 6F33 .. 7/6 | 10F1 ..28/8 | 2526G 10/- | CY3l..16/7 | EC54 .. 6/- | EKS2.. 8/6 | KTWé3 3/6
'SA5 ..10/6 | 6G8 .. 6/6 | 10F9 ..11/8 | 278U 19/11 | D1 .. 3/- | EC70 ..12/8 | EL32 .. 5/- | KTZ41 8/-
8B7 ..12/6 | 6GHEGT 3/- 10LD3 88 | 28D7 .. 7/~ | D15 ..10/8 | EC92 ..13/3 | EL33 ..12/8 | KTZ63 7/6
3D6 .. 5/~ | 6J5G .. 5/- | 10LDI11 30C1 .. 8/- | D43 ..1%/3 | ECC31 15/- | EL34 ..15/= | L63 .. 6/-

8Q4 .. 7/6 | 6J6 .. b/6 15/11 | 80F5 .. ?/- | D77 .. 4/- | ECC32 5/6 | EL33 ..26/8 | MUl4.. 8/-
3Q5GT 9/8 | 8J7G .. 6/- | 10P13 15/- | 30FL1 10/- DAFol’ 8/- | ECC33 8/6 | EL41 .. 9/- | N37 19/11
884 .. 7/~ | GK6GT 8/~ | 10P14 19/3 | 30L1 .. 8/- | DAF96 8/6 | ECC34 24/7 | EI42..10/6 | N78 19/11
8V4 .. 7/8 | GK7G  B/- | 12A8 5/- | S0P12 7/6 | DD41 13/11 | ECC35 8/6 | EL81..12/6 | N108 18/11

BR4GY 17/6 | 6K8G  6/6 | 12AC6 15/3 | 30PLl 11/8 | DF66 15/- | ECC40 23/3 | EL&4 .. 7/6 | N308  20/7 . XD(l 6) 8/6
5U4G 6/6 | 8K25 19711 | 12AD6 17/3 | 35A5 2173 | DF70 ..15/- | ECC81 8/- | EL85 13/11 | Na39 15/- | T41 ..21/3 | UCHS81 8/ .18/-
5V4G 10/- | 6L1 ..23/3 | 12AE613/11 | 35L6GT 9/8 | D9l .. 4/6 | ECC82 8/6 { EL9] .. 5/- | PABC80 TDD4 12/8 | UCL82 11/6 | XFYIZ 9/8
5YSGT 6/68 | 6L6G  8/- | 12AHS8 12/8 | 35W4 7/6 | DF96.. 8/6 | ECCR3 7/6 | EL95..10/8 13/11 | TP22 15/- | UCLS3 193 | XFY34 1716
5Z3 ..12/8 | 6LIGT 7/6 | 12AT8 7/6 | 3523..10/8 | DF97 .. 9/- | ECC84 0/- | EM34 9/8 | PCC84 8/- | TP25 .15/~ a3 XH(1.5) 6/8

5Z4G  9/- | 6L18 13/- | 12AT7 /- | 3544GT 6/- | DH63 @/6 | ECC85 8/6 | EM71..23/3 | PCC85 9/8 | TY86F 13/3
6A8G /- | 6L19 22/3 | 12406 23/3 | 35Z5GT 9/- | DH76 5/- | ECC88 18/- | EM80.. 9/~ | PCC88 18/- | Ul2/14 8/8
8A07  4/- | 6LD2015/11 | 12AU7 8/6 | 43 ....10/- | DH77 /- | ECF80 10/6 | EM81.. 9/~ | PCC83 11/8 8 .,10{-
6AGS6 b5/6 | 6N?7 .. 8/- | 12AVE 12/8 | 50C5 ..10/- | DK40 21/3 | ECF82 10/6 | EM84..10/6 | PCFR0 8/- | U18/20 8/6
GAKS 8/-{ 6P23 12/6 | 12AX7 7/6 | B0CD6G DK91.. 8/8 | ECH2] 23/3 | EN31 37/- | PCF82 10/8 | Ul9  .36/-
6AL5 4/- | 6P28 26/ ( 12BA6 8/- 36/6 | DK92.. 9/- | ECH3> 6/6 | EY5] 9/- | PCF86 16/- | U22 .. 8/- o8
6AM6 4/6 | 6Q7G 6/8 | 12BE6 9/- | 50L6GT 9/6 | DK98.. 8/6 | ECH42 9/- | EY83 16/7 | PCLA2 10/- | U24 2§/10 | UL4 ..26/8 | Transistors
8AQ5 /8 | 6R7G 10/ | 12BH? 2173 | 53KU 19/11 | DL66 ..17/6 | ECH8] 8/- | EY88  9/- | PCLA3 11/6 U'ig 17/13 | UL46 ..14/6 | and Dmdes

8AT6  7/- | 68A7GT 8/6 | 12J7GT 9/8 [ 72 .... 4/8 | DL68 .15/~ | ECH83 EZ40 .. 7/- | PCLA4 1216 | Q¥ ULA4 .. 8/8 GDJ 4.5,8. | New surplus
6AU8 10/- | 68C7 .. 7/6 | 12K5 17/11 DL92 .. T- 13/11 | EZ41 .. 7/- | PEN25 4/6 | U3l UM4 ..179/3 transistors.
6AV8 12/8 | 68L7GT 6/6 | 12K7GT 5@ | 80 ~, /. DL94 .. 7/6 ! ECL80 9/- | EZ80 .. 7/- | PEN45 19/6 u33 6/6 ) UMS80 .15/3 . 4[ HF and LF
6BRG 4:8 ' 68N?7GT 5/8 | 12KRGT14/- ' 83 . 151- D196 .. 8/6 ECLS2 10/6 EZ81 71-  PEN48 /8 U3as . .24/8 URIC  9/- QA73 . 4/~ 5/-
Terms of business:—Cash with order or C.0.D. onmly. Latest catalogue of over 1,000 different valves, also All valves boxed (ully guaranteed. and new manu-
Post/Packing charges 6d. per item. Orders over £3, post metal rectlfiers, volume controls. eiectrolytic condensers, fasturers’ stock or goverumeut stores surplus,

tree, C.O.D. 2/6 extra. Any parcel insured against & 1 " diod. calve hold 4 Hi Flrst el i -

damage in trausit for 8d. extra.  We are open for personal Lo el [ iy es, valve holders, ard Hivac ret-grude goods nnly, no seconds or rejects. Please
shoppers. Mon.-Fri. 8.30-5.30. S8ats. 8.30-1 p.m. miniature values, with full terms of busiress, price 6d. enquire for any type not listed. B.A.E. please.
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'9,84K FULL STEREOQ

33 1ps.
Controls

All inputs and outputs paired for stereo.
tow level, S ohm and |5 ohm outlets.
include channel selectar, stereo baolance. pause,
superimpose, etc. Digital cou~ter, fluorescent wndi-
cator. Fused ot mains iniet.  Bult-in speaker.

Tape and microphone(s) extra GNS.

KM/33 FOUR TRACK MONO, 2-SPEED

Speeds—3} ond 1} i.ps. With Chitnis
M.50/Tr Dynamic mic. and tape. 62 gns'

KM|22—1{ track version of KM{33 mode! with mic. and tape 54 gns.
TRADE DISTRIBUTION THROUGH WHOLESALE CHANNELS

CHITNIS FOUR-TRACK STEREO AND MONO

Designed fto
exceptionally
good standards

Chitnis 4-Track Tape Recorders are characterised
by features that make them particularly important to
users demanding performance well above average.
These instruments which offer choice of stereo or mono,
4 and 2 track and single and two speeds, are very compact
yet robustly built. Response at 33 i.p.s. is from 30 to
16,000 c/s, performance made possible through the use
of BOGEN HEADS. |5 ohm outlets are provided as
well as wusual facllities required in modern domestic
and advanced recording techniques. Papst motors,
Bogen heads, and high quality speakers are used through-
out. From every point of view Chitnis Recorders offer
quality, dependability and value to make them amongst
today’s finest recorders, LEAFLETS ON REQUEST.

Chztnzs

4 TRACK

Recorders

, LONG ACRE, LONDON, W.C.2

Telephone COVent Garden 1918/9

Grampian pr4

out

the best
in any

recorder

Even the most expensive recorder will only give its best performance it a
good quality, reliable micropbone is used.
In the DP4, with a uniform wide fregquency response trom 50 ¢/s to 15,000 cls,
Grampian have developed an outstanding, moderately priced instrument
which will please the most exacting recordist.
The DP4 is equally suitable for Puoiic Address, Broadcasting, Call Systems etc.

OvuTPUT LEVELS

DP4/L low unpedance 25 ohms 86 dB below 1 volt/dyne/Cm?®,
DP4/M, medium impedance 801 ohims 70 dB below 1 volt/dyne/Cm®.
DP4/H, high unpedance 50,000 ohius 32 dB below 1 volt/dvne/Cm®.

Retail Price: DP4[L complete with connector and 18ft. screened lead, £7/11.
(Medium or High lmpedance models. £1 extra).

A complete range of stands, swive! holders, etc., is available also.

A matching Unit (Type G7) can be supplied for adapting the microphone
for a Recorder having a different mput impedance, or when a long lead is
required.  Retail Price £3/5/.

Write or telephone for illustrated literature.

GRAMPIAN REPRODUCERS LTD.

Hanworth Trading Estate, Feltham, Middlesex. FELtham 2657

TRANSFORMERS

COILS LARGE OR SMALL QUANTITIES

CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND iINSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., MO.5.. LEB. ETC.
£ 123-5-7 PARCHMORE ROAD, THORNTON HEATH. SURREY
LIVINGSTONE 2261 EST. 1933

TRANSISTORISED
POWER
AMPLIFIERS

PORTABLE, MOBILE, MAINS

FOR ALL RAD.O, AMPLIFIER &
SOUND INSTALLATIONS
ENQUIRIES :—

STANSTED, ESSEX.

STANSTED 3132
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1/6 H.P.
MOTOR

140 Ware (Approx.
1/6 H.P.). Series
wound, 220/250

MINIATURE
AMPLIFIER

Miniature amplifier, size
33 x 24 x 44ins. |deal for
record player, etc. Con-
trols, volume/on-off, bass

HARVERSON SUPERHET 4 KIT

A medium and long wave superhet, incorporat-
ing two L.F, stages, modern B9 valves (UCHS8I,
UBF89, UCL83. U785), built-in ferrite rod
aerial. All you need supplied from theoretical

HARVERSON SURPLUS CO. LTD.

83 HIGH STREET, MERTON, S.W.I9.

CHERRYWOOD 3985/6/7

HARVERSON T.R.F. EASY. FOUR KIT

All parts and theoretical wiring diagram only.

our prRICE £4.0.0 rius p. & p. 3.

% B.S.R. DECK.
% MAGIC EYE
% INPUTS for

P. & P. 8f6.

bass, treble,

speaker,

MIDGET GRAM AMPLIFIER
READY-BUILT with Speaker

A 2} wate gram amplifier, fitted with
and vol.Jon-off controls.
Supplied complete with 6 x d4in.
valves (UY85, UF89, ULB4),
knobs, etc., all mounted on an attractive
baffle board, size 10} x 74ins.

tuning.
RADIO
% VOLUME and TONE Controls.

This instrument has to be seen and heard to be believed.
Complete with ACOS Xtal Mike. ONLY

and MIKE.

% CONTEMPORARY Red and White Tygan Cabinet.
Size 134 x 145 x 9% inches.

18 gns.

SPEAKER

An attractive cabinet
8 x 6 x 2in. fitted with

3 ohm 5in. speaker
complete with lead, s
few only.

19/6 P. & p. 2.

Y Valves, ECHSI,
50 Only at ridiculous price of 12 gNS. plus 8/6 P. & P.

wiring diagram to last nut and bolt {main
V°|‘C§2ICY§|T4"‘°‘ and treble.  Supplied | components ready mounted), including an THE FAMOUS E.M.I. ANGEL
tor. Off loa I-OOO ready built, less valves | attractive contemporary styled cream plastic | TRANSCRIPTION P.U. (Model |7A)
ges"ég‘:“-lof‘ l:adl (UYB5, UF89, ULB4), | cabinet with gold trimmings. Size 11§ x 43 . 2 . i
= ev/min. Idea and mains transformer, | x 6gin. A Pick-up for the connoisseur origlnally priced
:nn;:hins:we,tcsewmg at the give away price of i £6 |2 6 at £17.10.0. The last remaining few offered at
post fre.e, 30/' |4/' P.& P. 2/6‘ . . Post 316' £4.'0.o Plus P, & P. SI;.
TAPE RECORDER EXTENSION AM/FM RADIOGRAM CHASSIS

% By famous manufacturer. %220/250 voits A.C. yCoverage
1000-19C0 m. 200-500 m. 88-98 Mc/s. ¥ Tuned by 5 *'Pianc
Keys"'—Off, LW, MW, FM and Gram. %Sockets for P.U., Ae.,
E. Extn. Spkr. and Dipole. % Tuning and tone controls fitted.
EF89, EABCBO, EL84, ECC85 and EZ8O0.

3Q

OC72 Matched Pair
OC45 Green Spot
OC45 Blue Spot
0OC44

SB305 Sem
OAA4I Diode .....

TRANSISTOR BARGAINS

——— ALL MULLARD FIRST GRADE

Postage ‘on all the above 6d.

This amplifier as illustrated, mad

MONAURAL AMPLIFIER

e by a

8/- leading manufacturer. Mullard valves—
12/ ECC83. EL84 x EL84, EZ80. Bass Treble
25/- and Volume on remote panel. Elegant
15/~ Knobs, OUR PRICE one month only
15/~ W €4.16.6 plus P. & P. 3f6.

15/6

10/6

3¢ RECTIFIERS FO

9/

superhet.

/9.

price.

and 8, 9,

Resistors,
values.

CYLDON 12 CHANNEL
TURRET TUNERS
New purchase offered at still lower
1,F. 33-38 Me/s.
with PCC84 and PCF80 valves and
8 sets of Coils for 5 Band | channels
10 Band .
unused. Value over £7
OUR PRICE, Post paid.

CONDENSER / RESISTOR
PARGEL

50 mixed P.F. Condensers and 50 mixed

An assortment of useful
All popular sizes—all~ new—
a must for the serviceman and con-
structor. ONLY 10/,

Complete

New and

32/6

TU8 4-speed single player less pick-up £2.10. 0

Carriage and ins. on each of above 5/- extra.

NOTE: Any of the above with Stereo Cartridge and Fittings, 16/- extra.

—— TAPE DECKS ———i—oe

LATEST B.S.R, MONARDECK (single speed) 3}m per sec., simple
control, uses 5%in spools - g . £9.19.6
plus 5/6 carriage and nsurance (upes extra)
COLLARO STUDIO DECK piano key controls, pause control
for additional head, uses 7in spools, with counter ............
plus 6/- carriage and insurance (tapes extra).

R

og:E‘F}ICE 49/_ £ 2l BATTERY CHARGERS

_ RECORD CHANGERS —— 12 v. | amp. 4/: 12 v. 4amp. 12/6
5 v. 2 amp, 7)- 12 v. 5 amp. 14/6
SPEAKER FRET GARRARD i(é |;g/gkr'4:r"z4 spted autoc‘l‘-anga EI96 ‘ljog 12v.'3 amp, 10/~ P.8 P 6d

Super quality heavily woven fret. 54 RC 120 Mk. 4D o " £9 0.0 .

inches wide. Usual price 50/- per yard. RC 120 Mk. 4H W o . 0.0 PICK-UP CARTRIDGE

St 1O v s o I e BARGAINS

O gerlval RC 121740 Mk.2 . - €110, 6 [STUDIOP ..................... 1776

MIDGET I.LF. TRANS & COILS | COLLARO RC 54 4-speed autochanger €.19. 6 | ACOS HIGH G ............ 17/6

A pair of midget 465 wefs. LF. crans- RC 594 - ” £7.19. 6 | E.U, POWER POINT ... 12/6

formers, plus LW and MW coils. Conquest , " £€6.12. ¢ RONETTE

QUR PRICE 10/- per ser. P, & P. I/9. Challenger ,, L £7.19. 6 G.C.Z

Set of I.F. transformers lo; tsr‘ar;’slstor B.S:R. Monarch UA8 4 speed autochange £6.19. & e

15/-, plus 6/- P, &

COSSOR C.R.T. SNIP
108K 10-inch. New and boxed,
15/-, plus 6/- P. & P.
75K 10-inch. New and boxed.

P.

ION TRAP MAGNE

To suit the above, 2/9
P. & P. 3d.

space
...El

P. & P. lf--

GUARANTEED VALVES %
NEW and BOXED ¥%
PROMPT DISPATCH %
POST éd. per Valve extra %

EAF42 9/6'ECL80 9/8

yourself,
obligation to buy.

YOU ARE INVITED!

Spend a day browsing around our premises at
83 HIGH ST., MERTON, S.W.19 (one minute
South Wimbledon Tube.)

We have a wealth of components, valves, chassis, tape decks,
autochangers, amplifiers, F.M tuners, record players. tape
recorders, cabinets, and 3 whole host of other things we just
don't have the space to describe. Please come and look for
Wae will be pleased to see you, and there's no

A compact amplifier combining

ample volume. Complete with
(ECLB2, ECL82. EZ80), panel,

Few only—Order Now.
Plus 4/6 P. & P.

STEREO AMPLIFIER

Complete with 1 Loudspeakers.
features with good reproduction, and

knobs,
etc. and 2 matched 3() loudspeakers,

£5.10.0

TS
each.

latest

valves

ATP4 3/3;EBs4 1/9|ECL82 O/8{EVY81 03, KTZ41 33,PY80 =) U80 U6l UL4l 918 | 1CHGT 11°9, 384 e BAYS =) 4D8 48 6R7TM  8/8
AZl 9731 ER41 JEPM QIS{EVRE8  9,3IN37 18/6| Fyal 8:-{U78 PHE[ULYS  b/=| 1D 11:9) aVs 8/- | 8ATE Bl | 6CHE  0/9| GKBG /-
AZ31 11/2|EBC33 LEF42  10/3{E240 - N78 18/6/PYR2  6/61UN0T  28/-1U146 85/- | I1DA 11'0} BR4GY 0/- |8AUS  0:/9 | 6FAQ 7/-| 6RRGT 6/6
B33 14/-|FBC4l 8/9¢EF50 3/9{EZ80  6'8{N339 28/-|PY8) 8/~ UABCRO0;6/ULS4  8/8| IHSGT 10/~ | B5U4G 88 BBXG  8/0 | AFRM  7)- | 6K7GT 5/6
CBL31 22 9| EBF#0 9/-{EF%0 %-| EZ81 8:6[Q24 b/-| PZ30 ISIG‘UAF‘I‘I 8§8|TU6 1848114 8/-| BV4. 10 8| ABAS - 6F1 13/- | 6KSGT 8/¢
CCH33 22/ EBF89 BF85 - | EZa0 H-| P6L 3/3| PEN45DD L'B(‘-ll 8/6|UU8  25:-{1LD3 3. |BY3@ 76 .6REA  76IAF13  13/-| AK25 18/6
CL4 11/8/ECC81 9/6|FEFS6 11/8[{6G232 11/-{PCCA4 8/8 r-[URFx0¢ 8/8|UYIN 319 IN® 9/918YGT 7/8 SBGAG 22- 1 6FL§  13:-| 6L1 14/¢
CL33 18/ |ECC82 EF89 8/~(KT32 9;3|PCrg0 8,-|8P4l 2/9]1°CCHa 105~ UY2] 119 1RS 7/-| 524G  8/6|ABHé 88 6Fi7 11/8 6LAG 7/t
CY31 15/0| ECC88 EF91  5/6(EKT83C 8:-|PCF82 11/9(8P61 29|UCCRy 10/8' UVl - 184 9/8)524M  0/6| 6RJE 8.6 6F33  18/6 ALKM 9/
DAF98 8/3| ECC84 EL38 24/6|KT36 28~ PCL®2 11/8/8P48 §/0|UCF80 15/6, UVs8  6/6| 188 6/-164a7 1(ICIHBR7 11/8 ' 6HR 98| 6LiG kil
DF98 8/6/ECC85 /- El41  9/6 g“ & | PCL83 13/6{8P4/T /8| UCH42 9/9| VP4l 8/-11T4 5/6 | 8ABG  8/8, BBW 8/6 | 6RAGT 2/3 { 6L13 10/8
DHB83 11/6 ECF80 11/3|E142 9o/ 8] .—B6]PL38 16,8 T4l 22/-| UCHS8]1 9/8|VP133 14/-|3X2 4/~ | 6ACT 8/-]6'9“'7 8- | 6J5GT 4/6 | 6119
DK98  8/6 ECF82 12/3|EL81 1 3 w-[PL38 14/8[U22 716 UCL82 15/8 X22 8/9 | 344 6/8 | 6AG6  5/8 | 8L 819 | 635M 8- | 6N7GT 7/-
DL88  8/8| ECH21 22/-|ELS34 /9KT66 16/-|PL31 11/8|U2 13/-'1"01‘83 11/8{1A3 3/- | BABGT b5/6 [ BAKS 8/ | 6CHGT /- | 6J6 5/6|6P28  25/-
EA50 1/3| ECH42 EM84 / Bf®|KT88 21/-|PL 8/-1026 11/9,UF41  8;6|taMGT 5/6 | 3D6 4/6 | 6ALD 8- | 6C6 4/8 | 6J7G 6-16Q7G 7/~
£ABC80 8/6 | ECHS] EMBO [ 9/3| KTW81 6/-|PL§3 11/-)U37 %I-'UFSB 8/6|1A70T 11/9 | 3Q4 7/8 | 6AMb5 11/9 | 6C31 N | 6ITM 8/6 | 6Q7GT  9/-
EMAR1{ 9/8'KTW83 7/- 11/¢ 5 11/ { 30BGT 9/ | 6AMA  4/6 GCDEG £8)- | 6K7G  8/9 BSATGT 7/¢
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THE EASY SIX

6-Transiator Battery Portable

;‘Cl{.TBEOR £9-1 5-0 plus 3/-p.p’

Ever Ready PP7 Battery Extra 3/3

STAR FEATUKHES: 4 8ix lst grade Mullard
Transistors s Ioternal Ferrite Bod Aerial

Y Provision for Car Radio Aerisl y¢ 5in. Loud-
speaker ¢ Printed clroult, witb component
, positions indi d ¥ P bled Dial A

% 300 milliwatts. Push Pull output ¢ Full
medinm and long waveband coveragevp Attractive
two-tone Blue/Creamm Vyuide covered Cabinet,
dimensions 8in. x 6}ip, x 3in. ¥ Full point-to-
polut instructions supplied. ¢ Welght 3lb with
battery.

DRAMATIC

AVANTIC DL7/35 Power Amplifier. Specifications: power output
54 wattes peak; L.S. impedance 4, 8 or 16 ohms, power inputs 105-250 v,
Valve line-up GZ34, 2-EL34, ECC83, EF86. Dimensions 145 x 9 x 8in.
Original price 30 gns. P & P. i12/6. OUR PRICE £16/19/6.

AVANTIC SP2I, Stereophonic Pre-amp Control Unit. Brief specifica-
tions, 6 inputs for each channel, bass, treble, volume control. onjfoff
stereof3D[reverse stereo switch, stereo phase switch, low pass filter.
Power requirements 6.3 v. at 1.3 A, A.C. 350 v. at 5 mA. D.C. Dimen-
::llo‘r;sl ,If‘i- x 9 x 4in. Original price £28/10/-. P. & P, 7/6. OUR PRICE

AVANTIC STEPII.

All this equipment is Brand New and in manufacturers’ original sealed cartons.

Stereophonic Magnetic Pick-up Amplifier Unit.

Assemble it yourself and
SAVE ££¢8's

COMPACT GRAM. AMPLIFIER
2-valve printed circuit type for use on A.C. or
D.C. 200/250 v. mains Incorporating modern
miniature valves. Output 2 watts, overali dimen-
sions 6} x 2x 3¢in.

Price 59/6, plus P. & P, 2/6.

Amplifier Cabinet, £2/19/@. plus 5/- P. & P,

7 x 4in. Ellipticsl Bpeaker. £1/1/6,plusl/6 P. & P,
Latest-type Coliaro Conquest 4-spd. Changer,
£7/19/8. plus 5/- P. & P.

If all the above items are purchased at the same
time they can be supplied at £13/15/-, plus
10/-P. & P.

TAKE ADYANTAGE OF THESE

PRICE REDUCTIONS

AVYANTIC SPAII Stereophonic Amplifier. Technical details: power
output {each channel) 10 watts peak, L.S. impedance, 4, 8 and 16 ohms
6-position input selector, bass, treble, volume onjoff controls, stereo
reverse switch, phase reverse switch, stereo balance control, P.U.
balance control. Dimensions 14} x 83 x 4in. Original price 28 Gns.
P. & P. 7/6. OUR PRICE 19 Gns,

AVYANTIC PL62] 20-wate monaural Amplifier, frequency response

10 ¢/s.-30 Kefs. 1bB. L.S.impedance, 4, 8 or 16 ohms. Dimensions 14in. x

Bgire x 74in. Original price 29 Gns. P. & P. 7/6. OUR PRICE
ns.

Price £4/4f-.

Full descriptive literature available.

THE Petite
PORTABLE

MAY BE £7.7.0 P 38/:_;:.

BUILT FOR

Batteries extra.

equivalent.

L/T 1/8 (Type AD 35) or

equivalent,

@ High Q frame aerials,

@ High sensitivity on both
wavebands.

® Medium aad long wave superhet clreult.

® Instruetlon book 1{86.

® Bize only 8 X8 x 4}in.

@ Weight including batteries 5}b.
economy type.

@ 4 valves of the

WHY KOT
Do IT
YOURSELF!

ET Plus 3/-
zll;‘;Eb':':uilt tor £7 . 7 . 0 p."i é.
.R.F. Plus 3/-
e £6.10.0 Y

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12 X 64 X
53%in., in either walnut or ivory Bakelite or wood
1/- extra. Individual instruction books 1/-
each, post free.

H.T. 10/- (Type B126) or

WHY NOT TAKE ADVANTAGE
OF THIS WONDERFUL OFFER!

Two DL7/35 POWER AMPLIFIERS. Combined Price
$P21/2 STEREO CONTROL UNIT. 47 @Gns.

q
A SIX TRANSISTOR POCKET RECEIVER
; complete with Earpiece and Plastic case,
£14 .14 . § Pattery extra /6.
E Plus 2/- P. & P,

Thls amazing Receiver is go small that it
will it snugly into a shirt pocket or
% ladies’ handbag, size belng only 4x2§x
‘ 1}in. Ferrite Rod Aerinl is used, full

statlon selectlvity on medium wave band-

PREMIER BATTERY ELIMINATOR
Housed in two containers which are to replace
AD 35 and B126 batteries.

KIT 37/6 plus 2/- post and packing. Only
suitable for use with DK 96 Series valves.

THE MODEL FMA/[t
FERGUSON

FM TUNER

13gns plus 3/-p. & p.
This Tuner has been
designed for use with
Badio  Receivers or
Hi-Fi equipment. The Unit is completely seif-coutained
being self-powered and housed in a bamimnered metal
ﬂnlsht?d steel omse, measurements 10x 78 x 2¢in.  Brief
tech F coverage 87.6-100 Mcfs
{continuously). Valve lineup: 2—EF80, ECF80, 2 ger-
mantum diodes and metal rectifier, for operation on_A.C.
mains 2007250 v. 50-60 cyclea.

THE *CLARION’

Transistorised miniature battery-operated

TAPE RECORDER

v Completely transistorised eircuit.

% Constant governed speed of 33 I.P.8,

v Recordings Interchangeable with other recorders.
v Remarkable reproduction on both spesch and musle.

mci::geu with Microphone 25 GNS. gl.m& 5#-

THE *MID-FI°
A NEW DESIGN 4}
WATT AMPLIFIER

KIT

MAY BE

BUILT FOR 95/'
Plus 3/- p. & p.

A new clrcuit for the home vonstructor requiring a yood
quality medium-powered Amplifier for reproduction of
Records or F.M. Broadcasts. ] ificationa:
separate bass and treble controls. Valve line-up EFS6,
EL34, EZ80. Voltage adjustment for A-.C. mains from
300/250 volt, 3 or 15 ohms mpedance. Negative feedback,
Bz 7x5x2in, overall height Sin. Silver-hammered

Anisbed Chassia,
>
QUALITY CRYSTAL
. MICROPHONE A good-
quality erystal Microphone for the discerning
enthusiast, finished in polished steel with Muting
Switch and detachable lead. Price 42/-, P.P. 1/6.

THE VICEROY

FOR THE BEGINNER
A two-transistor, medium wave, recelver,
ideally sulted for ithe young enthustast or

THE MODEL VT4l VALVE

FILAMENT TESTER
Wit instantly check the
filaments of all Badio and

OABY MODEL B20 MULTI-METER

DC/V 0-0.8 v. 0-2.8 v, (2K.ohms/V)
DC/V 10-50-230-500-1000 v. (4K.ohms/V).

CABY MULTI-METER A-10
DC/V 10-50-250-500 1k 0 (2kQ/V)

the beginner. Incorpoating two transis-

tors and one diode and, operating on two

pen torch batterles.

Slmple to conslmct‘, with full instructions
lied. No h b i

AC/V  10-50-250-500-1kQ (2kQ/V)
Ranges: DC/mA 0.5-25-250 (250mV)
OHM 0-10 kQ-1MQ.

gt.n:pll,e.t;/;"ith test leads £4/1 7/6

AC/V 10-50-230-1000 v. (4K.ohms/V).
DC/mA 0-100 microamps (500mV)
DC/mA  0.2.5-25-250mA (350mV)
OHMSB. 2K-20, meg.

COMPLETE WITH TEST LEADS—

rerce £6/1 0/0 plus 2/- P. & P.

T.V. Valves, Fuses and Dial
Bulbs. Will also give an
accurate circult cuntinuity
test and also bas- built-in
7 and 9 valve straighteners.
Bize 53 x 3] x 1}n.

with Battery, post pald.

plus /6 P. & P,
Batteries extra.

set of

plastic case. 22/6

PRICE 30/-
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Visit our large and comprehensive HI=F1 showrooms

PRICE, including Mic., Tape and BSpare

el Only 19 Gns. bu=l%;

The ¢ Carol’
TR/1 TAPE RECORDER

(AT A PRICE YOU CAN AFFORD)

INCORPORATING THE NEW B.S.R. TAPE
ECK. A Quality Tape Recorder at a price

that YOU can afford.

The op: ion of this R der is i

itself und the quality in both reproduction

and fAnish, leaves nothing to be desired, the

cost being well bejow present-day prices.

Amplifier Controls. On/0f Tone and

Volume Controls.

Power Qutput, 3 watts.

Overall Size: 133 x 12 x 8in.

Weight: 20 Ib.

STAR FEATURES:

Deck Controls. Record/Playback Switch

and rewind switeb with interlocking device

to prevent accidental erasure.

Speed: Bingle 3}in. per see.

Playing Time: 53in. 8tandard Tape 1§ hrs.

L.P. Tape 2 hrs. 8 mins.

Inputs: Bockets for Micropbone, Radio,

Gram, etc.. with extension Bpeaker 8Socket.

TAPE DECKS
LATEST BSR MONARDECK, Bingle speed
3 Lps. Wil tuke ofia. spoois.  £9/19/6.

COLLARO STUDIO TAPE TRANSCRIPTOR,
3 specds 1§ 8% 7} Lp.s. 3 motors. Push-
button controis. Will take 7in. spools.
£12/18/6. P. & P, 7/6.

COLLARO MK. 4 TAPE TRANSCRIPTOR.
Twin track operation, 3 speeds, 3%, 74, 15
Lps.  Will take 7in. spools. £17/19/6.
P. & P. 7/8.

TAPE RECORDER AMPLIFIER. specially
designed to match the Colluro Studio Tape
Deck. £10/19/6. P. & P. 4/-. Bize 11} x
b x 3in., uses 3 valves, magic eye, contact
cooled metal rectifier. Incorporates mike/
gramfradio Inputs, ext. l.s. jack, superim-
posing switch. with matcbing knobs,

RECORDING TAPE
By wecll-known mauufacturers, brand new,
boxed and fully guaranteed.

1,800ft. on 7in. spool ... 32/6
1,2001t. on 63in. spool 2218
P. & P. 1/+ per epool,

AMERIGAN
RECORDING TAPE
Manufactured by Ferrodynamics, brand

new and fully guaranteed.

1,2001t. on 7in. gpool . 251~
1,8001t, on 7in. spool . 35/-
600ft. on 6in. epool ... .. 16/-

P, & P. 1)~ per spool.

SINGLE PLAYERS

Collaro Junior 4-specd Player complete with
Plck-up 5 0
Qarcard 48P 4-speed Player, complete with
Pick-up and automatic stop . 2619 6
Garrard TA Mk. 2, 4-speed Player. wired for
stereo, with plug-in Head . £8 10
Pbilips AG‘ZOOS) 4-gpeed Phyer. with diecast
turntable and Microlift, wired for stereo

£1010 ©

P. & P. 3/6 on above units.

RECORD CHANGERS
B8R UAS, 4-speed . £619 6
B8R UAS8 4-speed wnb stereo cartridge

8

18
BSR UA12, 4-speed. wired for stereo and
complete with Btereo cartridge £8 19 6
Collaro  Conquest, 4-speed Changer

£719 6
Coliaro BC457, latest type 4-speed changer
8

Qarrard RC111 3-speed Changer £7 19
Garrard RC120 Mk. 2, 4-apeed £8 19
Garrard RC121/4D, 4-speed .. £9 19
@arrard RCI2! Mk. 2, 4-speed, wired for
stereo and with plug-in Head £10 19 6
P. & P. 5/- on above units.

TRANSCRIPTION UNITS
Garrard 301 £22
Garrard 301 (8trobe turm.ablc) £23 18
Garvard 4HF (Btereo). . . 219 4
Garrard 4HF (GCS). .. . o £18 9
P. & P. 7/6 on above units.

MO

WOR

TAPE RECORDER RADIO JACK

May be built for 29/6 plus 1/6 p. and p.

Extra.

Tape Recorder Plug

Improve the quality of your recordings with the most Iexpensive
Badjo Jack available,
only a short external Aerial
coverage. Phono Plugs—9d., Jack Plugs—3/-.

suitable for any type of Tape Reeorder,
quired for full f 2 d

INSTANT BULK TAPE ERASURE

Erase complete Reels of Tape in a matter of seconds.

PRICE 27/6 pest paid.

—=ma= MODEL 1629 AM;,FM RADIO-

GRAM CHASSIS BY FAMOUS
MANUFACTURER

PRICE £15.19.6 plus 7/6 p. & p.

Due to . fortunate bulk purchase we are
able to offer these exceptionally good
quality Radiogram Chassie ai thie ridiculous-
Iy low figure. OGwum.'owsofl  Btar features
of this Chussis are: piann key wavech:unge
Internal Ferrite Rod Aerinl for AM and
Magic Eye Tumng Indicator waveband
coverage: Long Wave [0U8-2027 metres Medium
Wave 188-547 metres VHF/FM 87-101 Mc/a. Valve 'ine-up:
EO(,&'S ECB’BI EF89, EM81, EABC80, EL84, suitable for use on 200/250 v. A.C. mains.
Dlmenslonn 154 wide, 12in. high 4}in. deep.

The
‘ Magnaphon’

A truly top guality and versatile Tape

Recorder at & price weil below the original

cost. Incorporating the latest Collaro

3-speed Studio Tape Deck.

% Volume and Tone Control for record-
ings.

Y Volume and separate Bass and Treble
Controls for replay.

% Facilities for monitoring.

% Output 4 watts._

Y Separate Output Bockets for Amplificr
and Extension Bpeaker.

Y% Mixing Facilities.

% Housed in atiractive red and beige
two-tone Cabinet with detachable lid.

v Fully guaranteed and supplied complete with the following accessories:—

Prlce £32 0 o Good quatity Crystal Microphone with Lead and Jack Plug

ﬂned 53 Reel of 8tandard Tape and 8pare Beel, spare Lead
Plus 21/- P. & P. Radio.

ed with Jack Plug and Wander Piugs for recording from

STEREO ADAPTOR

Why not convert your Record Player or Radlogram to stereo with
this easy to instali Stereo Conversloq Unit,
PRICE

ugl)- complete and ready to install giving an
£2.19.6

output of 3 watts.
Plus 2/- P. & P.

STEREOPHONIO PICK-UP CARTRIDGES
AVAILABLE, 35/- post paid.

The ‘Vogue’
A quality tape.recorder, at a popular price including
microphone, tape and spare spool.

Price 29 gns.
Plus 21/- P, & P.
% Collaro 3-speed Tape Deck.

% 8eparate Tnput Microphone
Gram Recording.

Y 8eparate Volume Controis for recording.

Y% Volume On/Off and Tone Control for
replay.

Y% 3 watts output.

% Housed in smart two-tone Blue/Beige
Cabinet with detachable Lid.

for and

THE PREMIER TRANSISTORISED

BABY ALARM

79 6 Plus 3/-P, & P. Battery extra 2/9
/ (Ever-Ready PP 6 volt or equiv.)

The answer to the modern Parents’ problem for * Baby
Bittlng **, this extremely efficient Unit is completely safe
being battery operated, It portability enables you to place the Master Unit in
any part of the house. Extra Microphones may be used in different rooms without impairing
the effictency of the Unit. It la the most economic:l Unit of its kind and will rupn on one
Battery for approximstely two months of continuous day and night use. It is boused
l.n ap attractive bakelite Cabinet in either ivory or pastel blue. The price includes one

b , extra M h can be supplled at 12/6 and Microphone Lead at 5d.
per yard

3-WAVEBAND RADIOGRAM
CHASSIS

By Famous Manufacturer
£10.19.6 plus 5/- p. & p.

A specal offer for a jlmited pcriod only
of this Continental style Radiogram chassis.
Briet details. Long. Medium and dhort wavebands covering 1007-1960 metres, 185-555
metres, 16-32 metres. Valve line-up: ECH81. EBF80, ECL82. Mains voltage 200/250 v.
A.C. Gramopbone Pick-up Input Dumensions 173 long, Sin. high. 6in. deep.
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AMAZING NEW
TAPE RECORDER
BARGAIN OFFER

A complete Tape Recorder using Collaro
Studio 3$-speed Deck, 1§, 3§, 74 i.ps. Twin
track, with pause contrul, rev. counter, latest type
electronic recording indicator. Supenmipusing switch, volume and tone
controls, 7 x 4 loudspeaker, 4 watls outpul. Takes 7in. spouls. © In
oontemrorary design carrying case, 94 x 16 x 18in. Brand npew, tully
assembled ready for use. Lm:nted lilll'l‘nber - Aot
LASKY'S GComplete w Microphone, Tape and Spool.
PRICE 29 GNS' Carr. & ns. 25/-.

LONDON'S LEADING
Hi-Fi SPECIALISTS

Visit either of our addresses for selective
Demonstrations of the very latest Hi-Fi Equipment.

AMPLIFIERS
F.M. TUNERS"
TAPE
RECORDERS
TRANSCRIPTION
TURANTABLES
SPEAKERS
PICK-UPS <
CABINETS j
Our Fabulous Hi-Fi Catalogue
IS INVALUABLE. SEND FOR A COPY TODAY
“ Hi-Fi journey with Lasky’s ” is the title of aur superb new catalogue
and it takes you all through the realin of high ﬁcreny reproduction.
Nothing like it has ever before been offered. Over 100 large pages,
11} x 8lin. in photogravure and colour. It is a COMPARATOR.
CATALOGUE to enable you to choose from all the latest and most

advanced equipment. Price 3/6, part post 6d.
Fully refunded on making your first hi-fi purchase.

LAAAAAAAAAAAAAAAAAA

/1.

For 200-250 v. A.C. mains.

SPA11 Stereo Amplifier and Pre-Amplifier, twin
10 watts output. 3-dituensional imunaural reproduc

tion by combining both channels. 3 inputs for each
channel. Size 14&111 wide, 4in. high, 8%in. deep.

List £29/8/-. Lasky's Price
Carr. & Ins. 7,6 Y 19 Gns.

Designed primarily

PL6/21 20-watt Monaural Amplifier and combined
Control Unit. 5 inputs.
List £29/8/- Lasky’s Price

oo gy 19 Gns.

$921/2 Stereo Pre-Amplifier Control Unit, twin channel.

Amplifiers (as on right).
Freq. response 40 c/s. 15 Kc/s.
Lasky’s Price
Carr. & Ins. 7/6.

~= SPECIAL COMBINED OFFER
The above Unit and two DL7-35 Power Amplifiers
oftered at a special mcluslve price of 47 Gns.

TAPE RECORDERS
Largest stocks in London.
BRENELL, CLARION, COSSOR,
ELIZABETHAN, ELEKTRON,
FIDELITY, FI-CORD,
FERGUSON, FERROGRAPH,
GRUNDIG, HARTING,
KORTING, MINIVOX,
PHILIPS, REFLECTOGRAPH,
SOUND, SIMON, STEELMAN,
STUZZ1, TANDBERG,
TELEFUNKEN, TRUVOX,
TRIX, STELLA, WALTER

TAPE RECORDER AMPLIFIER

tor use with Colinru Studio Traunscriptor.
Uses 3 valven. tnagic eye. contuct covled
wmetal  rectitier locurporater  mike/
gramyradie inputs. ext La. jack. superim-
poring switch  Comnlete with gold; black

knoba. 12 Gns. Post 3/4.
PLASTIC TAPE SPOOLS
3in. oin. sjin 7in, Bjin.
219 29 29 29 518
7in. Meta) 8pools, 1/9 each.
Poat extra,

“INSTANT ** BULK TAPE
ERASER

and Head UDemuguetiser. Erases a
complete reel of magoetlc Tape in few
seconds. 27/6. Post iree.

SP:CIAL OFFER
OF TAPE
Famous make. P.V.C
base on latest type
plastic spools. Brand
new, boxed and zuar-
anteed. 1,30UfL. on

7in. spool, 32/6

1,200ft. on 7in. spool ........
1,200ft. on 5fin. spool .
8501, on 5§in. spool .

SCOTCH PLASTlC TAPE

1,200ft. on 7in. spool ......... 25/-
Pust: 1 spool, 1/6.

Orders over ©0;- post free.
GEVAERT L.P. TAPE
1,700ft. on 7in. spool 35/-
850f1. on HSmn. spool 16/8
210ft. on_3in. spowsl 511

Post: | spuol
Orders over 60/- post free.
ALL MAKES OF TAPE. Long

Play, l)uuble Play and American
“ MYLAR.
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TAPE DECK OFFERS

B.S.R. *“MONARDECK" single
speed, 8} i.ps., uses bin. spools.
Lasky's Price including 850ft. Tape
£8/19/6. Carr. free.

GOLLARO STUDIO TAPE TRANS-

CRIPTOR. 3 motors, 3 spred,
1§, 34, 74 Lp.s., takes 7in. spouls
Push - button controls. Lasky's
Price complete with Tape and Spool
£12/19/6. Carr. & lns. 12/8.

COLLARO TAPE TRANSCRIP-
TOR Mk. 1V, fitted digital counter.
List £25. Lasky’s Price £17/16/6
Carr. & Ins. 12/6. Tape extra.

TRANSCRIPTION MOTORS
GARRARD 4HF, stereo and
monaural, complete with two plug-
In heads £18/9/-

GARRARD 301 ......... 73
GARRARD 301 (Strobe) £23 18 4
PHILIPS £10 10 0

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make,
new and un-
used. Uppe
or lower track.
RECORD/
PLAYBACK,
high  imped-
ance. Double
wound and will ‘reproduce up to
12,000 c.p.s. at 73 ips. Azimuth
ad)usuuents Output 5 millivolts
at'1 Kc. at 7} ip.s. ERASE, low
impedance.  Lasky’s Price 29/6

per pair. Post free.
Please specify upper or lower track.

for use with two DL7-35 Power
6 inputs for each channel.
List £28/10/-.

£16/19/6

. Extra.

LASKY'S RADIO FOR

‘COURTEOUS SERVICE & TECHNICAL

DL7-35 Power Amplifier.
peak output.
30 Kcis
Amplifiers can be used in conjunction
with SP21/2 Pre-Amplifier Control
Unit for stereophonic reproduction.
Size 141in. long 9in. wide, 84in. high,
List Pru:e i
| Lasky’s Prlce

8 i Carr. & Ins. 12/6.

STEREOPHONIC HIGH FIDELITY EQUIPMENT
AT TREMENDOUS REDUCTIONS

Brand new in maker’s cartons, fully guaranteed. Full details of any item post free.

54 watts
Freq. response 5 cfs.-
£ O0dB. Two DL7-35

' £16/19/6
ADVICE
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BUILD THIS FINE 3-SPEED
TRANSISTOR RECORD PLAYER
FOR £9.19.6 Carr. 7/6

6 volt operation. For all L.P. and standard
records. Complete parcel comprises:—

300 milliwatts output, using
two OC71 and two OC72 tramsistors.

AMPLIFIER.

assembled. 79/6. Knobs 3/6 extra.

LOUDSPEAKER.
Speaker matched to amplifier.

3-SPEED TURNTABLE with rubber
mat and specd adjustment, complete
with t.o. crystal cartnndge and two

sapphire styli. 79/6.

CARRYING CASE as illustrated, hand-
some two-tone finish, size 17in. deep,

14in. wide, 64in. high.
Basteries extra.  All

49/6.

30 ohms, 7x4in. elliptical

/-

available

WIRELESS WORLD

Fully

ponent a
Record Player for L{{s less than

1l Buia this modorn
an cquivalens ready-buili player

(4 Y-

BARGAINS IN 4-SPEED
AUTO-CHANGERS

New and g
Unused

in Maker’s
Cartons

As above, stereo
Post on all above §/-.

GARRARD

Model 121. Mk, 1i...... £10 10 0
121, Mk. II STEREOC £11 10 0
121, Mk. II, with mon-

aural and Stereo heads £12 10 0
RCC88 . ... ... 12 19 6
RC.88 STEREO......... £13 19 6

SINGLE PLAYERS

Auto start and stop. Complete
with pick-up and crystal caruridge.
GARRARD 5P ... 2619 6
GARRARD TA Mk. 11, wired for
STEREQ, plug-in head £8 9 0
E.M.l. &spd.. wired for STEREO
and fitted Acos stereo T.O car-
tridge £6 19 6
Post on bove by-.
B8.8.R. TU9, non-auto Tumntable
and separate Pick-up... 78/6
Post free,
COLLARO JUNIOR i-speed motor
and separate pick-up with cartridge
styli 75/-

PICK-UP CARTRIDGES

ACOS HGP.69 or HGP.37 turnover
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.

ALL TYPES OF CHASSIS
We hold the largest selection of
leading makes: ARMSTRONG,
DULCI, EMPRESS, etc.
chassis (1., m., s.) from......

SPECIAL OFFER!
PRINTED CIRCUIT
GRAM AMPLIFIER

Uses two valves, ECL82 and EZ80
and separate mains transfurme to
minimise  hum. Incor poi ates
Elac 8xb6in loudspeaker with
output transformer mount~l Con-
centric volume and tone controls.
Size of printed circuit: 4 x 3 x 2}in
Lasky’s Price 69 6 comnplete,

Post 2/8. Less Speaker, 55/,

H.P. TERMS
AVAILABLE
on certain goods.
Call or write stating
your requirements,

MICROPnONE
BARGAINS

The *“ Diapa.”
High impedance
moving col muke
with unigue
magnetised laLle
base. Respouse
30 15,000 c.ps.
ideal lor tape recorders. List 4 Gos.

Lasky’'s Price 55/_

Post_Iree.

ACOS CRYSTAL BTICK MIKE,
type  MiC.39/1, complete with
cable. Listed a1 {5/5/-.

39/6

Lasky’s Price
Pust free
MINIATURE mowving coil dynamic
mwophone, incorporating switch

and complere with kel clip. As
used for the * Fi-Cord”, 35/-.
Post 1/6.

EXPORT ORDERS
Our kaport Dept sntps guods to
all parts of the world. We also
operate  the * Personal Export
Service ” (tree of purchase tax) for
visitors to Great Bnitain.

b

> and ganged tone control.

SPECIAL OFFER.
Cartridge and 6in. or 8in.

CVVVvVvVwew

¢ STEREO ADAPTOR

Will convert any radiogram to give stereophonic reproduction.
2-valve Amplifier using EF¥0X and EL84 metal rectifier (full-wave ‘
bridge). Mains voltage 106-250, 50/60 c.p.s. Ganged volume control 4

CAN ALSO BE USED AS A SINGLE-END AMPLIFIER.

LASKY’S PRICE complete with printed circuit, circuit
diagram, full service data and 2 new valves...............
Post & Pkg. 3/6.

The above,

Adbda

59/6

plus Acos 73-1a Stereo
Loudspeaker, 95/-. Post §/-.

FovVvVvVevwys

7-VALVE AM/FM
RADIOGRAM CHASSIS

Few only. Famous make. For
200-250 v. A.C. Output 4 watts
matches to 3 ohms speaker. 7
valves: ECCR5, ECHBSB1, EFS89,
EABC80, EL84, EZ80, EMSI,
magic eye tuning indicator. Covers
medium, long and V.H.F. bands.

LASKY’S

ASKY'S  £16.19. 6

Available on H.P. terms.

N
Length 12in., height 7§in.. front to back 8&in. “

Carr. & Insr. 12/6. ‘

Brochure on request.

“ LINEAR ' AMPLIFIERS

“ DIATONIC " 10-14 watts 12 Gns.
“ CONCHORD " 30 watt 16 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-amplfier

15 Gns.
L3/3 Stereo Amplifier 7 Gns.

All other types in stock.
P.M. SPEAKERS

A.M./F .M. chassis trom...... 14 Gns.
A.M./FM. STEREOC from 22 Gns.

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO ¥

ROUND
3lin. 4in. bin. 6kin.  8in.
17/6 19/6  14/6 16/~ 16/6
ELLIPTICAL
7x4 9x6 10x2 10x6 10x7
15/6 22/6 25/- 2§/~ 32/6
Post extra.

SHORT WAVE
CONVERTER
FOR CAR RADIO

Smith’s “ Radiomobile ” Converter
offers short wave reception of your
favourite stations. 6 or 12 v,
positive or negative earth. Uses
6BES heptode freq. changer. Easily
installed, may be used with any
car radio. Chrome escutcheon,
creain push buttons. Size 13 X7 X
5in. All plugs and sockets included.
Supplied w.th 3 removable coil
units of your choice. Bandspread:
186, 19, 25, 81, 41, 49, 80, 90 meties.

LASKY’S PRICE
Post 2/6. 89/6

Additional Coil Units, 6/- each.

CAN BE BUILT FOR

£4.19.6 Fou8Pee
For A.C. mains, 200-250 v. Med.
and Long wave. Uses 2 double-
purpose valves EBF89 and ECL80
contact-cooled rectifier. bin. P.M.
Speaker. Plastic cabinet, 84 x 5 X
4}in. deep. Circuit diagram, shop-
ping hst, 1/8.

BUILD THE
“VANCOUVER™
3-TRANSISTOR POUKET RADIO
Empioys 3 transis-
tuis plus geuwan- [ 5
ium diode, on
printed circuit size |
3} x4xgin. Tun-
able over medium
and long waves.
Buit-in Ferrite 10d

aenal,
39/6

CAN BE
Post 1/6.

BUILT FOR
Circuit diagram and step-by-step
instructions, 1/6 (free with parcel).

BUILD THE
“ EASY SIX”
TRANSISTOR PORTABLE

Covens wediumn and long wave,
Uses six selected tranmsistors and
7 x 4 loudspeaker. Handsome
duo-tone wood Case, 8} x 6} x 3in.,
with carrying handle.

AN BE BUILT For  £9/15/=
Post 1/6. Circuit diagram and full
instructions, 1/6 (free with parcel).

LASKY’S
CAR RADIO

CAN BE BUILT
ABSOLUTELY COMPLETE

for £11.19.6

Post /6.

[T

mall size. Will fit any car.
12 volt operation.

New Hybrid circuit.

Transistor output.

New Type Brimar valves.
No Vibrator, 12 volt H.T. & L.T.
T.C.C. Printed Crrewst and Con-
densers.

Tuned R.F. stage.

Medium and long waves.
Permeability tuning.

r 7. x 4in. elhptical speaker.
nstruction Booklet giving full de-
tails, iliustrations, dimensions, cir-
cnit diagram and shopping list
2/8 {returned if you order).

skt kA
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TAPE
RECORDER
KITS

Look at these star features:—
v Very latest Printed Circuit
% T.C.C. condensers.

J Amplifier can be supplied fully
assembled and connected to
Deck.

% New Mullard valves: EF86,
ECC83, EL84, EM34, magic
eye, EZ80 rect.

% Choice of speaker: 7x4, 8X5,
9x4, 6lin., 8in., etc.

% Collaro Studio or B.S.R. Monar-
deck Tape Deck.

¥ Complete with Acos 89/1 Mike,
Tape and Spool.

PRICES FROM

20 ans. 25 cns.

(B.S.R. deck) {Collaro deck)
All components available separately
Full details and shopping list post
free on request.

WIRELESS WORLD

LARGEST AND MOST COMPREHENSIVE
STOCKS FOR ALL CONSTRUCTORS

Cossor, E.M.IL.,

20,000 VALVES IN STOCK
Mullard, Brimar, G.E.C., Mazda,
Philips.
nacle, Telefunken, etc.

for our latest Valve List.,

CABINETS
W/B PRELUDE,
G. PLAN, NORDYK,
GAPRIOL, etc., etc.

Pin-
Send

THE
LABGEAR
AF.
POWER
METER
KIT

offers the homne conatructor a complete
kit of parts which {ogether with clear
step-by-step Instructivons will enable
an accurate Power Meter to be con-
structed at very low cost. Printed
Circuits eliminate a large proportion
of wiring and assembly time is halved.
The net result is an instrument of the
highest quality at a fraction of normal
t.

coat.

SPECIFICATION
Power: 25 mW. t0 10 w. in two switched
ranges.
F.8.D.; I watt x 10 watta.
Input Impedance: 3, 15 and 600 ohms
ugbaianced.
Accuracy: 6% scale -reading and im-
pedance.

TEST METER BARGAIN

“ ALFA ** MULTI-RANGE RADIO
TEST METER. AC. and D.C.
3,333 ohms per volt. Ohms ranges
to 2 megs. Volts A.C. and D.C. up
to 1,200. 300 microamps—300 mA.
Decibels, 2 ranges —20 to +23 db;
+20 to +37 db. Accuracy +3%.
Large full vision dial. Overall size:
S Ve brice

including Leads. 89/ 6

Post 2/-.

Di i 4} x 6} x 3Hin.
Finish: 8ilver hammertone enamel with
matt aluminium legend plate.
{Moving Coii Meter, 2}in. F.8.D. 1 m/a).

Lasky's pricE 59/6

Post 3/6.

Complete Kit tocludlng full step-by-
step instrections, circuits, data, ete.

LASKY’S F.M. TUNER

PRINTED CIRCUIT VERSION OF

G.E.C. 912 " F.M. PLUS "’ TUNER
FOR HOME CONSTRUCTION

Uses 5 valves, 2 germanium diodes
and brand new T.C.C. condensers.
The PRINTED CIRCUIT ensures
that the LF. and R.F. amplifiers
are extremely stable at maximum
gain and results are consistent on
all tuners.

CAN Bﬁ BUII;;' F)OR

{including valves;

Post  free. T GNS.
G.EC. FM TUNER BOOK plus
our full data and Shopping List
2/6 post free. All parts available
separately.

ALIGNMENT SERVICE available.

SEND FOR THE FINEST
COMPONENTS CATALOGUE

produced for the * ham " or service man.
X
ILLUSTRATED.

OVER 100 PAGES, SIZE 8jin.
53in.  COPIOUSLY
Price 2=

latest 12 - page

Post 6d.
Our

“ BARGAIN
BULLETIN " free with each copy or
available separately by post, price, 6d.

A
Koy

Sy,

Recong, .,
v

MAKER'S SURPLUS
TELEVISION
COMPONENT BARGAINS

WIDE ANGLE 38 mm.
Line E.H.T. Trans. Ferrox-cube

CORCYROGIIGVE . . ... ... ..o 19/6
Scauning Coils, low imp. lne and
(F03 conocoog <o JHNORONOEOED 19/6

Ferrox-cube cored Scanning Coils
and Line Output Trans., 10-15
kV. EYJ1 winding Line Trans.
with width und linearity con-
trols, circuit dis., pair...

Frame Output Transforer. 8/6
Frame or line block osc.
[OETIETARSRNN . ., .. 416
Focus Magnets Ferrox-core . 12:6
P.M. Focus Magnets, iron cored. 12/6

Duomag Foealisers .. .......
300 m/a. Bmoothing Chokes

STANDARD 35 mm.
Line Output Transformers 6.9 kV.
E.H.T. and 6.3 v. winding,
Ferrox-cube ..................
8canning Coils. Low fmp. iine and

frame ]
frawe or iine blocking

Transformer ........ 4/6
Frame Output Transform 7/6
Focus Magnets:

Without Vernier 9/6

With Vemier........ < 1218
200 mfa. Bmonthing Chokee...... 716

C.R. TUBE BARGAINS

NEW AND UNUSED

FERRANTI, 9in. type T6/8. 4 v. heater,
or 12 in. types T12/44 and T12/54, dv.

heater.
49/6

LASKY’S PRICE

Carr. -& Insur. 12/6,
FERRANTI 17in, type TR17/10, 6.3 v.
3 nnl:‘%s?{e;tser Brand new and unused.

'S PRICE
Cair. and lnsur. 12/6. £6‘1 9'6

18 in. MLCTAL CONE, famous make, type
T901/A. 8.3 v. 0.3 amp. heater. £6 9 6
Carr. & [nsur. 21/-. Chod

17in. 90 degrees C.R. TUBES
Seconds but in perfect working order
and guaranteed. 79 /6

Carr. and insur 12/0.
RE-GUNNED C.R. TUBES
GUARANTEED FOR 12 MONTHS

Carr.

Type
12in. round 0
14in. rect. £610 0O
15iu. £ 16 round £6 19 6
176, rect.  ...... £619 6
2lin. rect. ....... £719 6

NOVEMBER, 1960

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. 5 /_

Each
R.F. suitable for medium and low
freq. oscillators, freq. changers and
I.LF. amplifiers (1.5 to 8 Mc/s.).

Double spot—yellow and
red Each 7/ 6
Type TS1. Sultable for all audio
applications. Each 3 /6
Post 6d.
One dozen 35/- post free.
Special prices quoted for large

quantities.

0C44 15/-; OC45 15/-; 0C70 8/8; OC71
8/6+ OC78 15/- (Matched Pair 30/-);
0C73 14/-; OC16 54/-.

EDISWAN MAZDA TRANSISTORS, The
very latest types. XB/102 10/-; XB/103
10/-; XC/101 12/6; XA/101 15/-;
XA/102 17/8.

SPECIAL OFFER. B8et of 7 Ediswan
Transistors: XA;101, XA/102, 3 XB/102,
XB/103, 2 matched XC/101. Price 79/6.

CRYSTAL DIODES.
GEX00, each 1/-.
other types in stock.

‘“ GOLDTOP " POWER
TRANSISTORS

All types In stock. Example:—
¥15.10P. Ideal for output stage of car
raslio, will give approx. 3 watts operating
from 12 v. Eacb 15/ post free.
Buitable Output Transformer for above,
correct ratio, matched to 3 ohms, 9/@.

QGeneral Purpose
Per doz. 9=, Al

Post L/-.
Driver Transformer, 9/6. Post 1/-.

RESISTORS. The largest stocks of
all types, high stability, wire wound,
carbon, vitreous ename!, minia-
ture and submin. Millions in stock.
Why buy unwanted assortments ?
We will send you the types and
values you actually want.

SUB-MIN RESISTORS, ith watt,
most values available. Each 3}d.
Per doz. 2/6.

5 milliamp METER RECTIFIERS. 8pccial
offer of limited number at only
Post 8d.

TRANSFORMERS
Complete ranges in stock, mains
and output, by Partridge, Gilson,
Parmeko, Ellison, Elstone, Douglas,
etc,, etc. Let us quote you for the
one you require.

RESISTANCES.

tics.

CONDENSERS, High
bilit All

values and sizes stocked.

SPEAKER COVERINGS, Large stocks of
Tygan and " SBomeweave."” Any size
piece cut. Samples and prices post free.

12-CHANNEL
TURRET TUNERS

Large selection, many by famous
makers such as Cyldon, Brayhead,
Plessey, Cossor, etc., all L.F.s.
New and unused. Let us quote you
for the model required. Examples:

33-38 mefs., 37/6, 6-9 mc/s., 59/6,
9-14 mcfs., 59/6, 14-25 mc/s., §9/6.

Please address
MAIL ORDERS
and enquiries to
EDGWARE
ROAD

98 SEE O

TWO ADDRESSES FOR PERSONAL CALLERS

PADdington 3271/2

LEAF FOR" MORE NEWS FROM

207 EDGWARE ROCAD, | 42 TOTTENHAM COURT
LONDON, W.2

Few yards Praed Street

ROAD, W.1

Nearest Station: Goodge Street

MUSeum 2605

Both Addresses
OPEN ALL DAY
SATURDAY
Close
Thurs. | p.m.

LASKY'S RADIO



NOVEMBER, 1960

AVOMETER MODEL D
£8.19.6 (P. & P. 3/6)
D.C. Volts A.C. Volts D.C. Current A.C. Current

105 mV. 7.5 V. 15 m/A. 75 m/A

300 mV., 18 V. 30 m/A. 150 w/A.
1.5V, 75 V. 150 m/A. 750 m/A.
3V. 150 V. 300 m/A. 1.5 Amps.

15 V. 300 V. 1.5 Amps. 7.5 Amps.

30 V. 600V, 3 Amps. 18 Amps.

180 V. 750 V. 186 Amps.

300 V. 1.8 KV. 80 Amps. Resistance
750 V. 0-1000 ohms
1.5 KV. 0-10 K ohms
Thorough!y overhauled. Complete with batleries and
instructions. An extremely robust meter at a

very reasonabie price.

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
Funnel cooled. A.C.
D.C., output 30 v. 10 amps. BRAND
NEW. Boxed. 45/-. Post 3f6.

MARCONI| IMPEDANCE BRIDGE.
Type TF373. Measures, L, C & R at
1,000 Cycles. Accuracy 19%. O0-100H;
0-100uF; 0-IMQ) each in 5 ranges. Power
Factor and ““Q."”" Firse-class condition.
£35.

RECTIFIERS.
input 45 v. RMS.

Carr. paid.

HALLICRAFTER VIBRAPACK. Input
6 v. output 300 v. at |70 mA, Designed
for $X28 or $27. Size 64 x7 x 7in. BRAND
NEW, BOXED. A real bargain at 29/6.
Carr. 3/6.

WIRELESS WORLD

&
r ) v
V.H.F. RECEIVER
(R1392D)

Covers 95-156 McJs. Those we offer are in very good
condition, complete with all 15 valves, | mA. tuning mecer
and AIR TeSTED. Circuit diagram is included. Power
supply required 240/250 volts at 80 mA. and 6.3 v. at 4 A,
(Type 234A was used.} 79/6. Carr. 10/6.

SEARCH RECEIVER

vae ANJAPR4. Covers 38 to 1,000 Mcfs. with 3 Plug-in
Heads. TN 16 (38-95 Mcfs.), TN 17 (74-320 Mc/s.) and
TN 18 (300-1,000 Mcfs.). Self-conta‘ned power supply for
115 v. 50-2,600 c.p.s. Thoroughly reconditioned as new. In
ztl)soglutely 100 per cent mechanical and operational order.

RECEIVER R206

A highly efficient communications receiver covering 550
Kefs. to 30 Mc/s. in 6 ranges. Though rather bulky (cf R107)
the design incorporates many unusual features such as
Turret Tuning, Crystal filters, Vernier oscillator tuning, etc.
Less external power supply, with circuit diagram, com-
pletely realigned and air tested. £17/10/0. Carr. 35/-.

MARCONI CRI100
Completely overhauled. In perfect working order.
LIKE NEW. £21.
Later model with Noise Limiter, £25.
Carr. Eng. and Wales 30/-. Send SAE for full details.

RECEIVERS R-1155B

A first-class 10-valve Communications receiver, covering
75 Kefs. to 18 Mcfs. (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 LF. stages ensure world-wide
reception. All cthe receivers wc 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 Bin. 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
10j- when purchasing receiver and power unit together.
Send S.A.E. for further details or /3 for |0-page illustrated
booklet giving technical data and circuits etc. (FREE with each
receiver). Add 10/6 carriage for receiver, 5/- for power unit.

LOOK

RCA AR-88 SPEAKERS

A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 104 x 14 x éin. Fitted with rub-
ber feet and 6ft. lead. Ideal for extension speaker. CR 100,
etc. In original cartons. BRAND NEW, 45/-, Post 3/6.

MINIATURE 373 IF STRIPS. For FM tuner described in
** Practical Wireless."" Complete with 3 of EF91, 2 of EF92
and | of EB9l. A Iresh release enables us to offer these once
agam BRAND NEW. Complete reprint of conversion
instructions and circuit supplied free. 35/=. OR less valves,
12/6. Post, either, 2/6.

ADMIRALTY HT TRANSFORMERS
Pri. 230 v. 50 c/s. Secs. 620-550-375-0-

LOUD-HAILER EQUIPMENT

375-550-620 v. (620 and 550 v. 200 L FOR CROWD CONTROL, FACTORIES, FETES, ETC. CON-
mfamps., - 375 v. 250 mfamps.), plus 578 OF 4 SPRAKER UNITS AND CONTROL GNIT COMPLETE
24 . " indi WITH MICROPHONE, HEADPHONES AND SPARES. OPERATES
L Al Vs et ML O FROM 12 VOLTS D.C. (OR 6 VOLTS A.C. WITH SLIGHTLY REDUCED
Total rating 278 VA.  Upright mig. OUTPUT) CONSUMING ONLY 3 AMPS. ‘OUTPUT POWER 8 WATTS.
Wt. 25lb. Made 1953. BRAND NEW. ALL TESTED AND WO G, BUT suunuy SOILED. A GENUINE
Original boxes. 45f-, Carr. 5/-. BARGAIN. £4.19/6. CARRIAGE 25/8
INSTRUMENT TRANSFORMERS. T.C.C. VISCONOL CONDENSERS. 8 mid. 800 v.

230 v. A.C. input. Qutputs 0—-65-130-195 v.
85 mfamps., 6.3 v. 5 amps., 6.3 v. 0.3 amps.
Shrouded. Size 3} x 37 x 3%in. high. 15/-.
Post FREE

AR8BD MAINS TRANSFORMERS.
Input 110240 v. Output 345-0-345 v,
125 mfamps., 64v 4.5 amps., 5 v. 2 amps.
43 x 44 x 5]’"‘ high Wt. 12ib. Potted.

D.C. wkg. at 71 deg. C. CPI52V. Size 3 x |3 x Sin. high.
BRAND NEW. Boxed. 8/6 each, post paid.
4 mid. 1,000 v. wkg. CP 130T. 4/6 each, post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C., sealed, wire ends, 670 2M2B H/D MI095.........
G.E.C., sealed. wire ends, 6702, 2 H/D makes, M1099.. ISI-
G.E.C., sealed, wire ends, 670() 4clovers, platinum, Mi092 19/6
G. ECO. sealed wire ends, 5000!2 2 clovers, plaunum

(70 o5 S R . .

1716
Siemens High Speed, 1K + 1K(, | cfover.,

1006

Tag ends. RCA BRAND NEW. Boxed.
29/8, post 3/6.
TRIPLETT
METER
MOVEMENT

_ This article consists of
a baslc 400 microamp
meter movement
mounted on a bakelite
panel 53 x 2. The dial
is scaled as a IS range
Testmeter. A circuit
and pares list of the
original instrument s
supplied.

BRAND NEW,

Boxed.

35/-, post paid.

GIANT COMPONENT PARCEL

Containe 100 } and 1 watt resistors, 50 Hi Btab resistors, wire wound
resistors, carbon and W)W pots, 100 capacitors (mica, paper. Sprague.
bias. vartable. eto.), valveholders, tag strips, metai rectifiers. sleeving,
eué All components are uuused. GUARANTEED VALUE, 25/~ plus
26 post.

e ————?
CHARLES BRITAIN (Radio) LID.

UPPER SAINT MARTIN’'S LANE
LONDON, W.C2 TEMple Bar 0545

Near Leicester Sq. Station. (Opposite Thorn House)
Shop Hours: 9-6 p.m. (9-) p.m. Thursdays). Open ail day Saturday.

CRYSTAL CALIBRATOR No. 10
A crystal “controlled heterodyne wave-
meter covering 500 Kcfs. to 10 Mc/s.
(Marmonics up to 30 Mc/s.) Requires 300 V.
15 mA. and 12 V. 0.3 a. D.C., but can be
easily modified for 120 V. and |.4 V. work-
ing. Size 7 x 74 x 4in. Good condition,
complete with valves, crystal, Instruction
maaual 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 Kefs. and 10 Kefs. Incorporates
Modulator. Handbook supplied. 79/6.
Post 2/6.

ELECTROSTATIC METER. Dta. é4in.
reads 5-18.5 Kv. Manufactured 1953.
Contained in wooden case 10 x 10 x 9in.
high. £9/19/6. Post paid.

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.

MARCONI TF987/1 NOISE GENE-
RATORS. Range 100 Kcfs. to 200 Mcfs.
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.

HEAVY DUTY SLIDER RESISTORS.
1.250 20 A, 12/6, post 3/6. 1) 12 A., 8/6.
PRECISION RESISTORS. | Megohm.
19% | watt wire wound, Ex-U.S.A. BRAND
NEW. 10/6 per dozen.

D.C./JA.C. CONVERTERS. Input 12 v.
D.C. Output 230 v. 50 ¢fs. A.C. at
135 wates. Fitted with 0-300 v. A.C.
24in. meter and slider resistor for voltage
adjustment. In stout wooden carrying
case with lid. Perfect working order.

£9/1916. Carr, 10/6.

24 v. Input 230 v. A.C. 50 cfs. 100 wacts
output. In grey metal case. BRAND
NEW. 92/6. Carr. 7/6.

RADIATION METERS. Portable dose-
rate meter, containing modern type
rectangular 50 micro~amp. meter, CVX494
eleccrometer valve, etc. BRAND NEW,
In canvas carrying case, £3/19/6. Post 2/6.
For details of other equipment, see our previous
adverts.

MICROAMMETERS
R.C.A, 0-500 microamps. 2}in. circular
flush panel mounting. Dials are engraved
0-15, 0-600 volts. As used in the American
version of the No. 19 set. BRAND
NEW. Boxed. [15/-.

American 0-100 microamps, 24in. square
flush panel mounting. BRAND NEW,
Boxed. 42/6.

FERRANT!
VOLTMETERS
N5

0-300 volts, 25-
100 ¢/s. Moving
iron, 6in, scale.
Fl. mtg. Her-
metically sealed,
grade IN. Made
1955. BRAND
NEW. Boxed.
79/6. Post 3/6.
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(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables- SMITHEX LESQUARE

<

SELENIUM L.T. RECTIFIERS. Full
wave, bridge connected. 12/18 v. 1.5 A. 4/3;
12/18 v. 25 A. 6/9; 12/18 v. 4 A. 9/9; 12/18 v.

A. 12/6; 12/18 v. 6 A. 13]6; 24/36 v. | A,
12/6; 24/36 v. 4 A. 22/6; 24/36 v. |5 A. 62/6.
Please add postage.

L.T. TRANSFORMERS.
models.

6 VOLT AC/DC BUZZERS.

anode.

All 200/250 v. primaries. 3.5, 9 or 17.
1 A 9/9;35 9%90r 17 v.2 A 143;35,%0r 17 v,

4A. I6/6 dor 17 v.6 A. 26/-;3, 456 8, 10, 12,

15, 18, 20,24 or 30 v. 2 A. 18/6. 3, 4,5, 6, 8, 10, 12,
15, 18, 20, 24 or 30 v. 4 A. 30j-. PJP I3,

1 Megohm 1% WIREWOUND RESISTORS.

10/- per doz.

lin. C.R.T,
19:6 ea. PP 1/6

Cv. 320.
Boxed,

For charging or

3/6 ea. P[P 6d.

FIELD TELEPHONES TYPE F.

ldealtorall
intercom.
systems,
house,
office,
building
sites, etc,
Generator
bell ring-
ing, 2 line con-
nection, Sup-
plied complete
with  batceries
and wodden rarrying
case, fully tested. 59/6
ca. per tolephone. 3/6
PiP.

4 v. heater, 600-1 kv.

MARCONIL TF. 340 OUTPUT METERS.
Reconditioned, perfect order. £9/19/6 ea.
P/P 7/6.

PARMEKO TABLE 1TOP TRANSFOR-
MERS. Input 230 v. 50 ¢fs. OQutput 620/550/
375/0/375/550/620 v. 250 mA, S v. 3 amp,
Sv. 3amp. Size 6§ x 6} x 54in. Brand new,
boxed, 45/- ea. P[P 5/-.

12/24 V. D.C. MODEL MOTORS. Reversible.
Brand new, 8/6 ea. P/P I/=

200/230 V. A.C. MAINS MOTORS. Made for
hair dryers. New, 12/6 ea. P/P 1{3.

E.M.1. 50
MERS, 4/6 ea.

:1 MICROPHONE TRANSFOR-
PIP -
GERMANIUM DIODES.

General purpose

MARCON! TF. 373 UNIVERTAL IMPED-
Reconditioned to maker’s
0-100H., 0-100 mfd., 0-1 megohm, O-

ANCE BRIDGES.
spec.
100 Q. each on 5 ranges at |,000 cfs., £35 ea

MARCONI TF. 329 ‘“ Q@™ METERS. Range
Frequency 50 kefs to 50 mcfs. Re-

0 to 500 Q.
conditioned to maker's spec., £65 ea.

CERAMIC SWITCHES.
2 pole 3 way, 2/6; 4 pole 3 way, 2/6; 2 pole |

4B., 7/6. P/P extra.

DEAF-AID EARPIECES.
imp. 4/6; ER.250, 1,000 ohm imp. 7/6.

PAINTON MINIATURE JONES PLUGS
2 pin 2/6 pri
4 pin 3/6 pr.; 6 pin 4/~ pr.; i 8 pin 4/6 pr.; 12 pin

AND SOCKETS. All new.

5/6 pr.; 18 pin 7/6 pr.; 33 pin 10/6 pr.

MINIATURE PYE COAXIAL PLUGS AND
SOCKETS. Available male or female cable, per

2/6 pr.

| pole 6 way, 2/6;
way,
28., 5/6 3 pole 12 way, 3B., 7/6; 8 pole 5 way,

ER.100, 250 ohm
P/P &d.

but no calibration charts. Only £14/10/- ea.
P°iP 16,

7.5 K.V.A. AUTO TRANSFORMERS.
115/230 volts. Brand new, boxed, ex-U.S.A.
£15 ea. Plus carr.

FIELD TELEPHONES TYPE H. Ideal
for all intercom. systems. Generator bell
ringing, two line connection. Supplied com-
plete with batteries, ready to operate, 62/6
each, P/P 3/6.

POST OFFICE TELEPHONE HANDSETS.

Standard type, 12/6 ea. P[P I/6.

A.R. 88 WAVECHANGE SWITCHES. 8
banks, 6 positions, complete with all screens.

New, boxed, 17/6 ea. P/P 2/6.

AMERICAN HS-30 LIGHTWEIGHT HEAD-
Extremely high quality.

SETS. Res. 50 ohms.

Brand new, 15/~ pair. P/P If3

AMERICAN SPRAGUE/MICAMOULD
CONDENSERS. Highest quality, .1 mfd, 500 v.
Ol mfd. 1,000 v. 6/- per doz. P/P 9d.

AMERICAN H.T. BATTERIES. Brand new.
PP 1/6.

Tapped 90 v., 674 v., 45 v., 225 v., 5/- ea.

24 YOLT 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 ea. P/P 2/6.

SPARES KIT FOR CH.I00 RECEIVERS
Contains 15 valves;
2-X66; 7-KTWe6!.

brand new. 5#/6. P/P 3/6.

2-U50, 2-DHé63. 2-KT63;
Condenser and resistor packs,
pots, toggle switch. output transformer, etc. Al

R.C.A. LOUDSPEAKERS
High-quality 3 ohm speaker housed in black
crackle metal case to match AR-88 or H.R.O.
receivers. Supplied brand new and boxed,
45/~ ea. P[P 3/6.

COLLARO STUDIO TAPE TRANS-

SCRIPTORS
Latest 1960 model. 3 speeds. !}, 3} or 74.
Fitted with 3 separate motors, digital counter,
press-button switching. provision for fitting
extra stereo head. Supphied brand new and
guaranteed complete with spare 7in. spool,
£12/10/- ea. P/P 3/6.

DON Mk. 5 FIELD TELEPHONES
Ideal for all intercom. systems. Buzzer
calling, 2 line connection. Housed in metal
carrying case. Supplied complete with
batteries, fully tested, 39/6 ea. P[P 3/6.

R.C.A. PLATE TRANSFORMERS
Primary 200/250 v. 50 cycles. Secondary
2,000/! 500/0/] ,500/2,000 v. SO0 milliamps.
Supplied brand new and boxed, £6/10/- ea.
P/P 10/-.

type, 6d. ea. High quality type equivalent to
QA8I, 2/- ea.
1,000 WATT MAINS ISOLATION
TRANSFORMERS TRANSISTORS. Red spot, 4/6 ea, White
230 v. primary. 230 v. secondary. Ex-Ad- spot, 4/6 ea. Yellowfgreen, 4/6 ea. Red/yellow,
miralty heavy-duty type. New boxed, £5 ea. 7/6 ea. P/P 3d.
PIP 10)~.
R.1155 COMMUNICATION RECEIVERS SPEAKER BARGAINS
Standard Model B,  Frequency coverage 24in. Perdio 3 ohm 17/6
75 kefs to 1,500 kefs and 3 meis to 18 mcfs 24in, Perdio 15 ohm 1716
on S bands. New improved geared slow- 3in. Plessey 5 ohm 15/6
motion drive fitted. All receivers over- 3in. Rola 3 ohm 17/6
hauled, aligned and tested. £€8/19/6 ea. 44in, Plessey 3 ohm 15/6
PIP 7/6. Combined A.C. mains power pack Sin Goodmans 3 ohm 15/6
and audio output stage supplied 85/~ extra 64in. Plessey 3 ohm 17/6
8in. Elac 3 ohm 19/6
BRAND NEW MEDRESCO HEARING 10in. R.A, 3 ohm 27/6
AIDS I2fn. Plessey 3 ohm 32/6
Supplied fully tested and complete with ear- 12in, Plessey 15 ohm 42/6
piece, leads and battery pouch. Incorporates 6 x din.  Plessey wafer 3 ohm 12/6
3 sub-mimature valves and sensitive cryscal 7 x 4in.  Plessey 3 ohm 15/6
mic  Only 32/6 each. Batteries 5/- extra, 8 x 6in.  Rola 3 ohm 176
PIP I)- 10 x 7in.  Plessey 3 ohm 27/6
12 x 8in.  Plessey 3 ohm 49/6
BC221 HETERODYNE FREQUENCY Elxj2ilniGoodmees & el ks
METERS All brand new. Please add postage.
125 kejs «to 20 mc/s.  As new conditiun.
Supplied complete with valves and crystal AMPHENAL I5 PIN UNITERS. Brand new

3/6 pr., ditto 18 pin, 3/6 pr. PJP &d.

4 POLE 11-WAY METER SWITCHES, 4
bank, 8/6 ea. PjP 9d.

LEACH 12 v. DOUBLE POLE AERIAL
CHANGEOVER RELAYS. 7/6 ea. P/P I/~

SOUNOD-POWERED TELEPHONE HAND-
SETS. Just connect with «win flex ‘or complete
telephone system. No batteries required, 15/ ea.
PIP /6.

INSTRUMENT TRANSFORMERS. 0210/
240 v. primary Se ondary 220 v, 85 mA and 6.3 v.
3.5 amps New, 9/6 ea, P/P |/3.

CONTACT-COOLED RECTIFIERS. 125 v,
85 mA 3/9. 250 v. 50 mA 5/6: 250 v. 85 mA 9/-;
250 v. 75 mA, {ull-wave bridge, 12/6. P/P 6d. ea.

HOOVZR ROTARY TRANSFORMERS.
Input 12 v. D.C.; output 310{360 v. 30 mA. New,
boxed, 12/6 ea. P/P /3.

PORTABLE PRECISION VOLTMETERS.

Brand new moving
iron instrumencs by
famous manufac-
turer. Housed in
pobished teak case,
8in. mirror scale.
2 ranges, A.C.
or D.C. Oto 160
v. or 0 to 320 v.
Accuracy with-
in 2%, £5/19/6
ea. P/P 3/6.

r HOURS OF BUSINESS : 9 a.m.-6 p.m. Thursday | p.m. Open all day Saturday.

Please print name and address clearly,
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LOOK!

ADVERTISE

THOUSANDS OF BARGAINS AVAILABLE WHICH WE ARE UNABLE TO
IT IS WORTH YOUR WHILE TO PAY US A VISIT

BRAND NEW Boxed
100 MICROAMP
METERS. Standard
24in. flush panel mount-
ing. Scale calibrated
0-100 microamps. 42/6
each. P/P 113

Also available 3tin. panel
mounting 62/6 each.

MAINS PANEL NEON INDICATQRS.
Chrome escutcheon, flying lead connections.
Available red, green or clear, 3/6 each. P/P 6d.

ALUMINIUM CHASSIS. 18 swg four sided.
reinforced corners. All sizes 2¢in deep. 6 x 4in.
3/6; 74 x Stin, 4/6; 10 x 74in. 5/3; 114 x 7hin, 6/-;
134 x 9in, /9. Post extra.

PARMEKO MAINS TRANSFORMER. Fine
heavy duty job. Primary 0/110/230 volts. Sec.
350/0/350 volts 150 ma. 6.3v. 4 amps. 5 volts 4
amps. New, boxed, 32/6. P/P 2/~

PRECISION WIREWOUND POTENTIO-
METERS, Linear track. 3iin dia. Available,
100 ohm, 500 ohm; Vk, 2.5k: Sk, 10k: 25k 50k and
100k ohms. All 10/6 ea PP if-.

750 WATT AUTO TRANSFORMERS.
Fine heavy Admiralty type. Tapped from
110 to 230 volts to give any spot voltage.
6916 each. PJP. 5/-.

POTTED ,,C" CORE CHOKES.
150 ma., 20 H. 100 ma., I6 H. 120 ma.; 20 H. 80
ma.; 100 H. 30 ma. All 10/6 ea. 5H. 500 ma. I7/6;
10 H. 500 ma. not potted. 25/~ ea. Post extra.

FERRANTI POTTED FILAMENT TRANS-
FORMERS. Primaries tapped 200/250 volts.
1. 6.3v. ¢ct. 5.6 amp; 6.3v ct. 4.8 amp; 63v ct.
1 amp; 19/6 ea. 2. 6.3v. ct. 3.3 amp: 6.3v. ct. |
amp; 6.3v. ct. .9 amp; 6.3v. ct. 6 amp; 15/6 ea.
PIP 2/~

GARRARD VARIABLE SPEED GRAM
MOTORS. 20J)/250 volt A.C. Adjustable from
Oto 45 r.p.m. by arm 22/6 ea. PIP. 2/6.

MJIRHEAD PRECISION STUD
SWITCHES. 4 banks Each bank | pole 24
position. Heavy contacts. Only 17/6 ea.
PIP. 1/3.

ROTARY TRANSFORMERS. 12 volt DC.
input. Output 250 volts 80ma. 22/6 ea. Ditto
6 volt input, 22/6. P/P 2/6.

CHOKE BARGAINS. 4H., 22.5ma. 2/6; SH
60ma. 3/63 SH. 200ma. 5'6; Collins 8H. |00ma
8/6: Rich & Bundy 50H. 120ma 126, Post ex:ra

HEAVY *“C"” CORE TRANSFORMERS.
230 volt primary. 725,70067510/675/700/725 volt
500ma. 6.3v. 6 amp, 6§v ! amp, Sv. 6 amp. New
boxed, 72/6 ea. P/P 5/-,

FERRITE CORED LOOP AERIALS. Opera-
tive up to 2 mcfs. New boxed. 22/6 ea P/P 2/6.

ADMIRALTY SLOW MOTION DRIVES.
180°, scaled O to $00. Fast and stow knob with
lock and also flick mechanism for setting to fixed
frequencies. new T:6 ea PP 1/3

24 AMP. VARIAC TRANSFORMERS.
Primary 230 volts Adjustable sec. from 185
to 250 volts. 24 amps. €12/10/0 each. P/P 10/~

“C*"” CORE POTTED L.T. TRANSFOR-
MERS. Primaries all 230 volts.

1. 6.3v. 3 amp. 6.3v. 3 amp., 6.3v, 3 amp., 6.3v.
1.5 amp. 21}~ ea. P/P. 2/

2 6.3v. 5 amp., 6.3v. 4 amp., 2 x 6 63v. 3 amp,
6.3v. 2 amp., 6.3v. 1.5 amp, 6.3v. | amp, 35/~ ea.
P/P. 2/6.

12 VOLT ROTARY CONVERTERS. Input
12 volt D.C. Output 230 volts A.C. 50 cycles,
150 watts. Housed in wooden case and fitted with
voltage control resistance and 300 volt A.C. out-
put check meter. Supphed fully tested, £9/19/6 ea.,
P{P. 10/~

MINE DETECTORS NO. 4A.
Complete equipment comprises search head,
amplifier, headset, control box, telescopic
rods for search head, search head test unit,
test measure and haversack,

Operauon is from standard 674/l{v. battery.
The unit will detect ferrous or non lerrous
metals to a depth of 24 ins. giving maximum
signal but can be used at greater depths
giving lower output. Ideal for tracing under-
ground pipes or cables and any hidden metal
objects. Fully waterproof.

Complete equipment supplied brand new in
original transit cases complete with operating
nstructions.  Price 99/6 ea. Carriage 10/~
extra.

HALLICRAFTER 6 VOLT VIBRATOR
POWER SUPPLIES. Magnificent units
housed in grey metal case and supplied with
all necessary connectors. etc Made for
SX28. S2/. S36 receivers etc. Owutput 300
volis 170 ma. fully smoothed Supplied new
boxed. 29/6 each P[P 3;6.

AVO SIGNAL GENERATORS. Fre-
quency coverage 95 kcfs. to 40 mels  ldeal for
all general radio work. Supplied fully tested
and checked £7/1916 each. Operation is
from 2 v and 60 v. batteries but original
Avo mamns units can be supplied at 19/6 ea.
PP 3/6.

FIELD TELEPHONES TYPES L.
idcal for all intercom systems. House, office
or building cite  Generator bell ringing. Two
line connection Supplied complete with
batteries, fully tested. As new. 59/6 ea.
P/P 3/6.

8 RANGE SUB-STANDARD D.C.
AMMETERS
Ranges 1.5, 3, 7.5, IS, 30. 60. 300 and 450
amps. 8in. mirror scale. Housed i polished
teak case. Supplied complete with all shunts
and leather carrying case, £15 each, P/P. 7/6

PHOTO VOLTAGE AMPLIFIERS
These special units contain 2 | microamp.
Tingley mirror galvonometer and a double
selenium photo electric cell. Brand new,
£9/1916 ea., PiP. Jj6.

HIGH FIDELITY RECORDING TAPES
BARGAIN PRICES

3in. spool 225 [t LP. .

Sin. spool 600 fe. std.

Sm spool  900ft. LP,
1200fe.  L.P.
1200ft. ltd.
1800ft.

SPARE PLASTIC SPOOLS S§in.
New, Boxed.-Guaranteed.

Post extra.

COSSOR 339 DOUBLE BEAM
OSCILLOSCOPES.

Operation
110 4 200 } 250
volts A.C.
Time base fre-
quency sweep
to

ep.s.
Amplifier
bandwidth (0

cps t o
2.000.000
cps.  Supplied
in perfect
working order
fully  tested,
€IS ea, P/P.
104-.

METER BARGAINS

20 microamp D.C. M/C flush rd. 2}in. 69/6
25 microamp D.C. M/C proj. rd. 2iin. 59/6
S0 microamp. D.C. M/C proj. rd. 2{in.

100 microamp D.C. M/C flush rd. 2iin,
100 microamp D.C. M/C flush rd. 3iin,
200 microamp D.C. M/C proj. rd. 2{in.
300 microamp D.C. M/C flush rd. 2{in.
| miltiamp. D.C. M/C flush sq. 2in.......
1 milliamp. D.C. M/C flush rd. 24in, ...
| milliamp. D C. M/C flush sq. 4in.. 69/6
30[%,30 milliamp. D.C. M/C flush 2§m

9/6
8/6
120 volts D.C. M/C flush rd. 3} 32/6
300 volt A.C. M/C rectifier flush ed, {m. 25/-

300 volt A.C. "‘lll flush rd 24in. %
500 volt A.C. M/l flush rd. in.......... 25/~
1,500 volts electrostatic. proj. rd. 24in.

Postage extra.

NEW BLOCK PAPER CONDENSERS.

Nitrogol, Visconol types. .25mfd. 4kv 3/6;
25mfd. 7.5kv. 10/6; mid. 10kv, 158/=; 1 mfd.
600v. 1/9; | mfd. lkv, 3/6; | mfd. 2.5kv. 6/6;

| mfd. S5ky. 15/—; 2 mfd. 40Jv. 2/6; 2 mfd. 600v. 4[6-
4 mid. 400v. 3/6; 4 mfd. 600v. 4/6; 4 mfd. |,000v.
$6: 4 mid, 1.5k 8/6; 8 mid. 400v. 6/6; 8 mfd.
800v 8/6; 8 m{d. 1.5kv. 15/~; 10 mfd. 1.5kv. 17/6;
32 mfd 500v. /6. Post extra.

POTTED TRANSFORMERS. 230 volt
Irimary. Secondary 350/310/0/310/350 volts
120ma. Total of 6.3 voles 13 amps; S volt 4 amps.
9/6 ea. P/P. 3/-.

110/230 VOLT AUTO TRANSFORMERS.
20 watt, 9/-; 50 watt §2/6; 150 watt 18/6. Post
extra

100 AMP, A.C. MOVING IRON METERS.
6in. scale. Moden type. flush mounting 1deal for
switchboards etc., new, boxed, 65/-. P[P 3/6.

VORTEXION PORTABLE AMPLIFIERS
Operates from 12 volt D.C. or 200250 volts
A.C. 10 watts push-pull output. Mic. or
gram input. Outpu! matched to 7.5, IS or
500 %hm /Supplled in working order, £9I|0/0
ea. P/P

‘“C" CORE E.H.T. TRANSFORMER. 230
volt primary. Secondary 3,850 volts 5.5ma.
;}IP 25 amp. 4v. | amp. New boxed, 5% 6 each.
JOHNSON VARIABLE INDUCTANCES.
Large type 8in, x 2{in. Supplied brand new boxed,
22/6 each. PiP 2/-.

NEW ELECTROLYTIC CONDENSERS
TUBULAR

8 mfd.
8 mfd.
8 mfd.
16 mid.

o=

TSR RRRHDR

TUBULAR

200 mfu,

S mifd,

4+8 mtd
8+8 mid
$+18 wrd.
18+ 16 mfd.
18+ 16 mrd.
82+ 32 mtd.

food cntondadoing "ol mup g e g

]
@D

16416 mfd.
32 + 32 mfd.
50+50 mid. oo
504-50+60mfd 350v. PR
50 mfd. 450v. .
84 + 120 mfd, 250v. .
100 4200 mid. 276v.
100 4 400 mid. 275v.
{1000 mfd. 259,
2000 mid. 50v.

ot

Please add postage.

3-34 LISLE STREET, LONDON,

(RADIO) LIMITED

Phone : GERRARD 8204/9155

Cables: SMITHEX LESQUARE

w.C2
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Portable/Mobile o

V.H.F RADIO TELEPHONE ...

TYPE W.S B44 MK2.

ROD AERIAL

SPARE
Fuss

. AERIAL
FUSE (10 ame )

REMOTE AE

“TPHONES

. Y &
. %.momui
\ LT. nvan
- MICROPHONE  RAND
~

= RECEIVERS HEADGEAR

To Levs wanse
10 Bequimes

Hoox
CARRYING  STRAP
BATTERY CONNECTOR o TRIPOD

Two BATTERIES

AQJUSTING SCREWS

EXPORT ONLY
CRYSTAL CONTROLLED 60-95mc/s.

A modern 14-valve superhet receiver and AM transmitter using current series ot

B7g:vaives. Valve line-up: 2-CV136/7D9, 1-CV137/EAC91, 7-CV138/EF91, 4-CV416/

6F17. Robust cast aluminium case includes 5in. loudspeaker. Internal vibrator pack (synchromous type)

provide: operation from 12-volt accumulators or vehicle or boat 12-volt supply, in fixed or mobile use. Avail-

able, less crystals and accessories, but with connecting plugs, ex-stock. Accessories and crystals for specified
frequencies in the range 60-95 Mc/s can be supplied to order at extra cost.

Eact unit is fully tested and in good condition. Price (including packing FOB London), £20 each.
Special quotation for quantities up to 500 sets.

5C MICRO AMP MOVING COIL METERS
Brand New & Boxed—Large Stocks available

Made on Government Contract by Famous British Maker

3}kin. Square—800 ohms resistance. 4 Scales operated by lever *“ Set-zero ”—
¢ 0-3 *—* 0-30 "—** 0-300.”~ Easily cou- e m—
pled to rotary range switch by cord or lever. oy
Ideally suitable for transistor tester, output F
meter, volt-milliameter. Adjustable to work
as centre-zero 25-0-25 yA.

A RANGE OF METER BOXES

Useful for all kinds of testgear, a quality iob
in welded steel, finished in grey hammer stoved
enamel. Standard panel size 4}° x 7}, avail-
able in depths 27, 3°, 4" and 6".

UNDRILLED: 2° 12/6: 3" 13/-: 4° 13/6:
6” 15/-. With panel punched to take one 50pA
meter, add 1/6, or to take two meters 2/6.

Complete with data
25 1976 s
Mg've?ts 35,' (lf.hgy €7‘1'<)

SPECIAL PRICES FOR 100 LOTS

TEST GEAR COMPONENTS (LONDON) LTD

15 ARCANY ROAD, SOUTH OCKENDON, ESSEX TEL: SOUTH OCKENDON 2610
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SAMSON'S SURPLUS STORES LTD.

LONDON’S GREATEST DEALERS IN RADIO AND

ELECTRONIC EQUIPMENT

HEAVY DUTY L.T. TRANSFORMERS.

All ratings tropical and in perfect con-

dition.
No. I. Pri. 230 v. Sec. tapped 4, 6,
200 amps, £8/10f-. Carr. 7/6.

No. 2. Pri. 230 v. Sec. tapped 28, 29, 30
31 v. 21 amps, £4/19/6, Carr. 7/6.

1w

No. 3. Pri, 200-240 v. Sec. 26 v. 40 amps.,
£9/10/-. Carr, 12/6.

No. 4. Pri. 100-240 v. Sec. two separate
windings. Tapped IS, 16, 17 v. 4 amps. 37/6.
Carr. 4/-

No. 5. Pri. 200-240 v. Sec. 6.3 v |5 amps,,
25/-. P.P. 3/6.

No. 6. Pri. 220-240 v. Sec. four separate

windings 3 x5 v. C.T. 4 amps., 4 v. 4 amps.
Potted type, 32/6. P.P. 3/6.

No. 7. Pri. 220-240 v. Sec. three separate
windings. 6.3v.4amps.C.T., 6.3v. 4amps. C.T.,
6.3 v. 4 amps., 29/6. P.P. 3/6.

No. 8. Pri. 230 v. Sec. 6.3 v. 5 amps., 6.3 v.
| amp. and tapped H.T. winding, 65 v., 130 v.,
/6.

195 v., 85 mA., 15/~. P.P. 2

No. 9. Pri. 220-240 v. Sec. tapped 9 v. 15 v.
4 amps., 22/6. P.P. 3/6.

No. 10. Pri. 220-240 v, Sec. tapped, 12, 20,
24 v. 2 amps., 22/6. P.P. 3/6.

No. Il. Pri. 200-240 v. Sec. tapped 48, 56,
60 v. | amp., 27/6. P.P. 3/6.

No. 12. Pri, 200-240 v.

Sec. tapped 3, 5, 12,
20, 30 v. 2 amps., 25/-. P.P. 3/6.

No. 13, Pri. 230 v. Sec. 10 v, C.T. |0 amps.
and 4 v. 7 amps., 32/6. P.P. 3/6.

No. 14, Pri. 200-240 v. Sec. tapped 30, 32, 34,
36 v. 5 amps., 57/6. Carr. 4/-.
No. I5. Pri, 200-240 v. Sec. tapped 10, |7,

18 v. 10 amps., 57/6. Carr. 4/-.

No. 16. Pri. 230 v. 50 v. 2 a,, 63 v. § a,,
63v.2a,63v.]a,63v.06a,5v. 3a.,
Sv.56a Potted type, 39/6. Carr. 5/-.

ADMIRALTY THREE-PHASE TRANS-
FORMERS. Pri. 400-440 v. 50 cycles. Sec.
50 v. 6 amps. Completely tropicalised. Size
7+ x 14 x Sin., weight approx. 60lb. Brand
new in maker's cases. Price 85/- carr. 7/6.

SPECIAL OFFER OF H.T. TRANSFORM-
ERS. Oil filled potted. By London Sperry.
Pri. tapped 100-250 v. Sec. 450-0-450 v. 106
mA S5v 3A,63v.2A,63v.1.5A. Brand
new 35/-, p.p. 5/-.

SPECIAL OFFER! AMERICAN POTTED
OIL FILLED LF CHOKES. 8 H. 800 mA.
200Q 7,000 v. Rms test 45/-, carr. 7/6. |8 H,
200 mA. 17502, 41,000 v. RMS test 45/- carr.
7/6. 8 H. 300 mA. 90Q, 7,000 v. RMS test 15/-,
carr. 4/-. 10 H. 250 mA. 1350}, 2,000 v. RMS
test 12/6, p.p. 3/6.

SPECIAL OFFER:
TRANSFORMERS. Pri. 230 v. Sec.
24 v. 2 amps. Tropically rated, completely
enclosed in metal cases with fitted fuses
and neon indicator. Brand new in maker's
cartons. Fraction of cost. 25/-. P.P. 3/6.

PARMEKO L.T.

MINIATURE L.T. TRANSFORMERS. Pri.
230 v. Sec. 30 v. 075 A. 14 x 1§ x liins.
7/6, p.p. /6.

SPECIAL OFFER. LATEST A.M. RELEASE

Isolation Transformers. Pri. tapped 100, 200,
220, 240 v. Sec. 225 v. |.| Amps. Tropically
rated. Guaranteed £3/5/-. Carr, 7/6.

AM.LT. SMOOTHING CHOKES. Re-
sistance + ohm. Ideal for smoothing 12-24 v.
D.C. 5 amps. Tropically rated. Brand new,
17/6, p.p. 4/-.

mAnAzmc OFFER!
s POWERFUL 6-12v.

e 1

MINMTURE
’, MOTORS.

-3

OFFERED ATA F: m'm. N OF MAKELS PRICE

Weight 2.1 ozs. Motor dimensions |§in. long,
Iiin. dia. Spindle 0.4in. long. .077in. dia.
Consumption 0.72 watts off foad. 7.68 watts on
load. Speed 7,000 r.p.m. Switch. Centre off
reverse by switching either side. General
specification. These motors have a tremendous
power-weight ratio, are extremely efficient.
Can be used on 6 volts without great loss in
power. Precision built in polythene housing.
Self lubricating. With sintered bronze bearings.
Easily mounted. Supplied Brand New and
Guaranteed, 15/6, p.p. 1/6. Special price for
quantities over 50,

SPECIAL PURCHASE !!

NIFE ALKALINE BATTERIES
6 VOLT 75 A.H. TYPE LR?

SUITABLE FOR ENGINE STARTING
Five 1.2 v, cefls crated and connected to

give 6 v. Brand new and fully guaranteed.
Size of crate |5%in.x 12 x 63in.  £7/10/-.
Carr. |5/-.

ADMIRALTY 24 VOLT 3 A.H.
ACCUMULATORS
Suitable for low wattage lignung etc. Twelve
2 v. cells crated and linked. Brand new with
charging instructions. 25/-, carr. 5/-. Single
2 v. cells supplied separately, 2/6, p.p. I/-.

G.E.C. LT. SUPPLY UNIT. Type O.S.
1773. A.C. input 200-240 v., D.C. output 24 v.
15 amps. Built in metal case 20in. x 154in. x
10in, Brand new in maker’s cases, £13/10/-.

Ex Warehouse.
BRAND NEW
'k AIR MINISTRY

POCKET
VOLT
METERS

DOUBLE READING, MOVING COIL.
0-3 v. and 0-30 v. D.C. Centre zero. Offered
at a fraction of maker's price, 12/6, p.p. 2/-

HOOVER HEAVY DUTY BLOWERS.
A.C. 220-240 v. Inlet 6in. dia. Outlet 7% x
64in. Motor spec }/6th h.p. Cap start, 950
r.p.m., £8/15/-, carr. 15/-.

WESTINGHOUSE DOUBLE WOUND
STEP DOWN TRANSFORMERS. 250-
230-210 v—110v. Tropically rated at 400 watts.
But guaranteed to give 600 watts. Brand new.
£5/10/-. Carr. 7/6.

169-171 EDGWARE RD.,

LONDON, W.2.

|

Telephone PAD 7851, AMB 5125

HEAVY DUTY AUTO TRANSFORMERS.
Tropically rated at 5 kVA. Tapped 250, 240,
230, 220, 120, 115, 110, 105 volts. Completely
enclosed in metal case. Size 23 x 14 x |1 ins.
Weight approx. 2 cwt. Brand new £15. Ex
warehouse.

We have London’s largest selection of
Auto Transformers from 60 watts to
I5 kVA. Available from stock. Let us
know your requirements.

AMERICAN HEAVY DUTY AUTO
TRANSFORMERS. 74 KVA, [15-230 v.
‘“C" core winding. Completely enclosed,
£12/10/-, ex warehouse.

BRAND NEW TELEPHONE CABLE.
Twin D.8, one-mile drums £7/10/-. Carr. 15/-.
Single D.3, one-mile drums, 85/-. Carr. 7/6.
Also 1/3rd-mile drums, 27/6. Carr, 5/-.

Commando Assault Cable, P.Y.C. covered,
1,000-yd. drums, 8/11, carr. 4/-. Cartons of
five drums, 42/6. Carr. 7/6.
24 v. AIRCRAFT PUMPS AND AIR
BLOWERS AVAILABLE FROM
STOCK. PUMPS FROM 35/
BLOWERS FROM 17/6.
A.M. D.C, SUPPLY UNITS. A.C. input
200-240 v. D.C. output 160-200 v. 0.25 amp,

£2/7/6, carr. 7/6.

A.C. ELECTRIC CHECK METERS.
250 v. 20 amp., 22/6. 10 amp.,
Recondition and guaranteed.

OIL FILLED CAPACITORS.
rated and guaranteed.
400 v. wkg.

200-
19/6, carr. 3/6.

Troplcally
British types. 30 mfd.
26 mfd. S00 v. wkg.,, 20 mfd.
500 v. wkg., 15/- ea. 8 mfd. 250 v. wkg., 5/6.
4 mfd. 1,000 v. wkg., 5/~. 4 mfd. 800 v. wkg.,
American types: 45 mfd. 200 v. wkg.,
16 mfd. 400 v. wkg., 8/6. 10 mfd. 1,500 v.
wkg., 16/6. 10 mfd. 600 v. wkg., 10/6, 8 mid.
l, 560 v. wkg., 15/-. 6 mfd. 330 v. wkg. A.C. 7/6.
Piease add 2/- postage on all capacitors.

RECTANGULAR 500 MICROAMMETERS.
5 x 4ins. Panel mounting. Scaled 0-250., 59/6,
p-p. 2/6.

STURTEVANT A.C. 220-240 v.
ERS. Cap stare. 0.012 h.p.
fan housing and capacitor.
£4/17/6, carr. 7/6.

SANGAMO SYNCHRONOUS MOTORS
A.C. 200-250 v. |}in. dia., 7/6, p.p. 1/6.

S.T.C. F.W. RECTIFIERS.
Max, A.C. input 75 volts. Output 18 amps.
£7/10/-. Carr. 5/-. Max. A.C. input 80 v.
Qutput 3 amps. £3/2/6, carr. 4/-.

HEAVY DUTY AMERICAN OHMITE
RHEOSTATS. 6in. dia. 160Q)
1.95 A./0.56, 35/-. P.P. 3/6 3in.
dia. 1502224 A,,
2%in. dia. 152 ).
1.9/0.67 A., 8/6. P.P. |I6 t4in,
dia. 250 0.75 A , 5/6. 35002 25
watt, 5/6. P.P. 1/6 Twin gang
252 each section 0.75A., 7/6. P.P. 1/6.

A.M. HEAVY DUTY CUT-OUTS. Type7.
Completely enclosed in Bakelite case. 8/6.
P.P. 2/-.

BLOW-
Complete with
Brand New.

Brand new.

SPECIAL OFFER HIGH GRADE PVC
SLEEVING. 6 mm. 100 yd. colls, 10/6. P.P.
2/-. 2 mm. | gross yd. coils, 6/~. P.P. 2/~ [ mm.
250 yd. coils, 6/-. P.P. 2/-.

R.C.A. 1616 VALVES. Brand new and boxed.
3/6 each. P.P. 1/6. Six for 17/6. P.P. 3/6.

AMERICAN PRESSURE ACTUATED
SWITCHES. Proof P.S.1.75, 10/6. P.P. 2/-.

G
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99 CHEAPSIDE, E.C.2.

LYNE RADIO LTD.

18 TOTTENHAM COURT RD., LONDON, W.1

MUSeum 5929/0095
ALSO AT: 162 HOLLOWAY ROAD, LONDON_ N.7
NORth 6295/6/7

MON 6860

Afl post orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7

Open: Tottenham Court Rd., and
Cheapside: 9 a.m. to 6 p.m. Mon
to Fri., Sat. { p.m. Holloway Road;
9 am. to 6 p.m. daily. Thurs. |
p.m., Sat 5.30 p.m.

®
i 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!!

CLYNE RADIO
ELECTRONIC
ORGAN

Readers will no doubt be
pleased to know that our
working model of this
amazing organ for home
construction, may now be
heard and seen, at our Hi-
Fi Showroom in Totten-
ham Court Road, W.I.
For the benefit of construc-
tors all components, key-
boards, chokes, etc., are
available ready made. Full
constructional details are
available in book form
at I5/- plus 1/6 p. and p.
We shall be happy to
forward a complete
price list on receipt of
a stamp, Please address
all organ enquiries for
the attention of Mr. L. Roche,

THE NEW LOOK RAMBLER PORTABLE

This wonderiul little Medium and Long
wave battery superhet incorporates
IRS, 1T4, IS5, 3V4 miniature valves,
Sin. speaker and frame aerial. Housed
in smart two tone Red/Grey cabinet.
All required components at the NEW
LOW PRICE of £6/19/6. plus 2/6 p. & p.;
or with the latest low consumption
96 range '' valves at the NEW LOW
PRICE of £7/7/0., plus p. & p.

Uses
all-dry batteries AD35 (1/6). BIl26
(9/-). Full descriptive instruction

book, itemised price list, diagrams, etc.. e
available separately at 1/6d. post free,

g) MAINS UNIT FOR ABOVE,
its into battery compartment. A.C.
200{250 v. All required components at
ONLY 47/6 plus 1/6 p. & p. or assembled
and tested at €3/5/- plus p. & p (Also
suitable for many other portables.}

CLYNE CATHODE RAY OSCILLOSCOPE

for Home Construction
A recent addition to our comprehensive stocks
of quality equipment for the con-

an

structor. This is an exceptionally
sound and robust instrument
of the most versatile type,

that will be a boon to the
seriously minded amateur, ser-
viceman or constructor. Speci-
fications: 8-Range Time Base,
switched from 20 c/s to (60
Kefs. Y-Plate Amplifier

has a sensitivity of 50 mV.

and frequency response of

20 cjs to 600 Kcfs with a
gain of 150. A calibrating
voltage of 6.3 v. 50 c/s.

is provided. Employs ECR30 E
2%in. Cathode Ray Tube and 4
valves; 2/ECF80, I/EF9I, 1/6X5. Con-
trols: X-shift, Y-shift, Focus, Width, Brilliance. ON/OFF. Time Base
Frequency (Fine), Time Base Frequency (Coarse). Sync. Selector. Syne.
Amplitude. Y-input Selector. X-input Selector. Amplifier Gain Operates
from 200/250 v. A.C. Mains. All required components for the construction
of this wondertul instrument, including comprehensive assembly instruc-
tions, available at a SPECIAL INCLUSIVE PRICE OF ONLY £12/19/6,
plus 5/- c. and p. Attractive engraved Ivorine Front panel: optional extra
at only 10/6. Just arrived ! Portable carrying case at 45/- extra.

e

NEW LOOK ECOAUMY FOUR

Our three valve

very popular
plus rectifier mains T.R.F. receiver
is now available with a new De-
Luxe cabinet with polished Walnut
finish and Cream trimming (as

illustrated). Brief Spec.: Valve
fine-up 6K7, 617, 6V6, and contact
cooled rectifier. Ready drilled
chassis, good quality 5in. loud-
speaker, Special Denco Coils
Covers Medium and Long Wave-
bands. Overall dimensions: [2in. x
6in. x Sin. high A.C. 200/250 v.
Simple construction with guaran-
teed results. Easy to follow prac-
tical and theoretical diagrams
supplied All necessary components,
down to the last nut and bolt, are
offered at a SPECIAL INCLU-
SIVE PRICE OF €5/10/-, plus
5/~ p. & p. Instruction book
available separately 1/6, post (ree.
Also available with plastic cabinet
in IVORY or BROWN if preferred
at ONLY £5/5/-, plus p. & p.

THE °*‘SUPERIOR FOUR"
Our su- V7T !
periorfy

‘““Econo-
my Four” (6)
all  required

components
supplied. Valve line-up: 2-65G7's,

are

6X5GT and 6V6GT. Chassis
ready drifled. Cabinet size 104in. x
10in. wide. Maximum depth at
base 5in. tapering to 3t{in at top.
Sloping front. Very attractively
finished In light walnut and peach.
Each component brand new and
tested prior to packing. Complete
instruction booklet with practical
and theoretical diagrams is pro-

vided. Booklet avaitable at 1/6
post free, Our price complete
€5/15/-. Please add 2/6 P. & C.

if preferred, we can supply Cabinet
Assembly only, comprising Cabinet
and bracket wave-change switch;
dial pointer, drum, pulleys, drive
spindle, drive spring and knobs,
at 45/~ plus 2/6 P. & C.

THE R.C. 3/4 WATT
AMPLIFIER
Compare the advan- l

N tages.

Treble base
AND middle
controls. For
crystal or
magnetic
pick-up
A C
Mains
200/250
v. Valve
({8 hne-up; 6Vé-
GT, 65G7 metal 6X5GT. Negative
feedback. Built on stove enamelied
steel chassis, measuring only Bin. x
d4in. x 13in. Four engraved cream
«nobs are included in the price
of the complete kit with ali neces-
sary practical and theoretical
diagrams at £4/5/- only, plus 2/6
p. & p. or Instruction Book fully
illustrated for 1/- post free. This '

amplifier can be supplied assem-
bled, tested, and ready for use at i
£5/5/~ plus p. & p.

The

This highly
efficient  unit
is simple to assemble, extremely
sensitive and may be installed in a
matter of minutes, Completely
SAFE employing a double wound
mains transformer. Attractively
Inished in Red and Grey {(wash-
able) ‘‘ Lionide '* with ¢ream
plastic escutcheon. Size only 7{in.
x 3gin. 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 at
3d. a yard. Instruction book and
price list separately /- post free.
A.C. 200-250 v.

=

Covers 40-100 metres with the coil supplied. Can
be extended to cover 10-100 metres. Provisionis
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 instructlons at ONLY 35/- plus 2/- p. & p. Send
2/- for point-to-point wiring diagram and price list.

VISIT OUR FULLY EQUIPPED

HI-FI SHOWROOM

AT TOTTENHAM COURT ROAD FOR
DEMONSTRATIONS OF THE LATEST

HI-FIDELITY EQUIPMENT

BY ALL LEADING MANUFACTURERS

“W.B."

“AD.”, etc

Wa stock equipment of Quality by all leading makers:
1.e., Leak, Quad, Armstrong, Dulci, Ferrograph Reflectograph, Vortexion,
Linear, Wharfedale, Grundig, Goodmans, W.B., Rogers, Garrard, Lenco,
B.T.H., Pamphonic, Simon, Brenell, Collaro, Telefunken, Fi-Cord, etc., etc.
A full range of high quality cabinets to suit all purposes is on show, i.e.,
‘““ RECORD HOUSING,"”
interesting part-exchange scheme for personal callers.

Enquire about our
H.P. Available,
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TO BUILD YOURSELF

ALL PARTS AVAILABLE SEPARATELY

All Instruction
WE ARE EXPERTS IN THIS FIELD AND Tl ed Book and
CARRY THE MOST COMPREHENSIVE  <oreorenss 0 emised
STOCKS IN THE COUNTRY. inclusive P available
price scparately
(1) New Look “ RAMBLER zll dry s'het portable. NEW LOW
PRICE £6 19 6 2/6 1/6
(2) ““ RAMBLER ** Mains Unit (suits most portables) ... €2 7 6 16 9d
3) '* ECONOMY FOUR ' T.R.F. Mains Receiver .... €5 5 0 2/ 116
4) ** ECONOMY FOUR "' with New Look Cabinet . £5 10 0 26 116
5; “ FAMILY FOUR " (our new T.R.F Receiver) .... €319 6 26 13
6) '’ SUPERIOR FOUR " (four valve mains receiver) £5 15 0 2/6 /6
; Standard JASON F.M. Tuner FMTI .. £6 15 0 2/6 2/-
8) Fringe area JASON F.M. Tuner FMF €715 0 26 2/-
9) JASON ** MERCURY 2 ** Switched F.M,
........................................................................... £10 10 0 26 3/6
(10) OSRAM 912 Printed circult F.M Tuner. NEW LOW
PRICE £5 19 6 2/6 2/6
(11) JASON *““ ARGONAUT " AM/FM Chassis ..... 0 26 2/-
(12) JASON ** ARGONAUT " AM/FM Tuner 6 3/6 2/-
(13) F.M. Power Pack (suitable for most tuners) 6 /6 If-
14) R.C. 3/4 watt Amplifier (with Bass, Middle and Treble controls) £4 5 0 26 if-
15) 2-amp. Battery Charger ... £l 16 6 26 3d.
16) R.C. Transistor/Crystal Rec £ 1 0 I3 3d.
17) R.C. Super Transistor/Crystal Rec. (ditto) . .. £ 7 6 13 3d.
|8 R.E.P. l-valve Battery Receiver ............ . €2 2 0 2- 9d.
" CRY-BABY ' ALARM (Baby Alarm) ... £312 6 2/6 1/-
%20 MULLARD 510 Amplifier (printed circuit) Ultra Linear Version £ 9 0 3/6 1/6
MULLARD 510 as above plus input selector and spare power
upplie: £11 10 0 3/6 2/6
(22 @ DE LUXE '’ Printed Circuit Superhet .. £ 19 6 3j6 43
(23) " DE-LUXE " with New Look Cabinet €8 4 6 36 1/6
24) JASON J.T.V. 2 Tuner £13 19 6 36 2/6
25 RADIO JACK .. ........ 19 6 6 6d.
MULLARD TYPE ** C ** Tape pre-amp. €12 9 6  3/6 2/6
(27) JASON WII Wobbulator.................. €14 19 0 36 36
g.e) JASON Valve Voltmeter EMI0 (23 range £18 10 0 36 2/6
%) NEW JASON F.M. TUNER FMT2 with built-in power supplles
and cabinet £8 19 6 3/6 2/6
30) NEW JASON FRINGE F.M. TUNER FMT3, as above £l0 19 &6 3/6 2/6
31) PULLIN Series 90 TEST METER ........ccoooeiiiiiiiinian. €519 6 26 /6
32) R.C. Super Personal Portable l-valve (phone extrag £1 15 0 2/6 2/-
(33) R.C. Super Personal Portable 2-valve (phone extra £2 1 0 26 2f-
(34) R.C. TRANSETTE 2-Transistor Personal Portable ... £3 9 6 2/ 2/-
(35) JASON EVEREST 6-Transistor 2-wave Portable £13 19 9 3/6 3/6
(36) JASON EVEREST 7-Transistor 2-wave Portable £15 18 9 3;6 36
(37) CLYNE Cathode Ray Oscllioscope £12 19 6 5/ 10/-
38) Compact Multi-range Test Meter ... 219 6 |6 /6
39) CAR RADIO, Printed Circuit, 5-valve w
PRICE £I1 19 6 3/6 2/6
40) JASON Audio Generator AGIO ... ... £14 5 0 3/6 2/6
41} JASON Oscilloscope OGIO........ ... £210 0 5/ 3/6
42) Super SHORT WAVE RADIO, | valve £1 15 0 2/ 2/~
43 * WAVEMASTER " 7-Transistor Luxury ‘Portable. €10 19 6 36 2/6
““ GOLD STAR "' De-luxe l-valve Portable . £V 17 6 26 /6
(45) *PAGEBOQY "' 2-Transistor Pocket Portable ('phone extra) . £1 12 6 i 2/-

Instruction Books which coutain ful) description, easy-to-follow praciical wirtng dlagrame (henrelical dtagrams item-
ise.i price lists, etc. are free of charge with al) parcels but may be purchuced separately as shows above,

PLEASE NOTE:—A selection of the above items are described more fully in this advertisement !

THE « WAVEMASTER" 7-TRANSISTOR
LUXURY PORTABLE

400 MILLIWATTS OUTPUT
To build yourself Medlum and Long Waves—Push-Pull Super-
het A.V.C. Perfect Car Radio reception. Size [0in. x 6%in. x
4}in. at base tapering to 4in. at top.
Very attractive two-tone grey Vynide covered cabinet with
black and gold printed escutcheon plate, cream and gold
knobs, handle and cabinet fittings. J¢ Weight—complete
with long-life 74 volt battery—4{lb. Mazda high-grade
transistors throughout. “ High-Flux 7in. x 4in. Elliptical
Speaker. % Slow motion tuning. % Co-axial socket at rear
for direct connection to Car Radio Aerial. Y% Improved
reception by use of seven-section plated telescopic aerial
disappearing into Cabinet when closed, 34in. above Cabinet
when fully extended.
Construction simplified by Bakelite chassis board with the following components already mounted:
ILF. 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, Full assembly Instructions and individually priced parts list, all of which are available
separately, 2/6, post free.

(43)

PRINTED CIRCUIT CAR RADIO (for
Home Construction).

We are proud
10 be able 1o
ofter this New
type Car Radic
employing up-
to-the: minute
circuitry,
special 12 volr valves ang
transistorised output
stage. The highest degree of sensitivity is assured
by the incorporation ol Permeability Tuning and
a tuned R.F. Stage. Covers Medium and Long
Wavebands. NO VIBRATOR PACK IS RE-
QUIRED. 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
£11/19/6 plus 3/6 P. & P. Instruction booklet
with itemised price list, full description dimen-
sions, etc., available separately at 3/6 post free.

“ FAMILY FOUR " (O]

Our supersensitive
T.R.F. Receiver for
home construcrion.
Covers Long and
Medium Wavebands,
is housed in very
smart plastic table
cabine: in Brown or
Black. For A.C. mains 200/250 v. Compre-
hensive assembly instructions provided, in-
cluding practical and theoretical diagrams,
which are easy to follow and will enable you
to complete this receiver which will be the
envy of your friends. ALL NECESSARY COM-
PONENTS ARE BEING OFFERED FOR LIMIT-
ED PERIOD ONLY AT THE REMARKABLE
PRICE OF ONLY 79/6, plus 2/6 P. & P. In-
struction book available separately if you wish
to study before purchase at /6 post free.

SUPER PERSONAL POR-
TABLE. A wonderful
little set that you can take
anywhere, |deal for camping,
picnics, etc. Detachable
aerial rod supplied. Covers
Medium waveband 200-500
metres. Can be built in
approx. | hour. All necessary
components available at the
following SPECIAL INCLUS-
IVE PRICES: [-valve version
ONLY 35/- plus 2/- P. & P.
Super 2-valve version ONLY
4l/-. Plus 2/- P & P. Send
for point-to-point wiring diagram and parts
price list 2j- post free. Extra for use with the
above DLR5 balanced armature headphones,
7/6 pair.

32)
&
33)

THE CLYNE RADIO “DE LUXE"
PRINTED CIRCUIT SUPERHET

TN A  new two-wave

. band (L and M)

Superhet using the
latest miniature
valves: ECHSBI,
EF85 and ECL80,
plus contact cooled
Rectifier. Incorpor-
ates Ferrite Rod Aerial
and is of unit construction. Ex-

(

ceptional sensitivity and selectivity. Out-
standing performance and quality T.C.C.
condensers throughout. Easily constructed

in one evening. Brown or ivory Bakelite or
wooden Walnut finish cabinet. A.C. mains
200/250 v. All necessary components at special
inclusive price of £7/19/6 plus 3/6 P. & P.
Instruction Book with itemised price list
available separately at 1/6 post free. Also
available in De Luxe Cabinet (as ‘‘ Economy
Four ' at 5/- extra).

Completely portable— NO EXTERNAL AERIAL

NEW _“ PAGEBOY » 2-TRANSISTOR POCKET PORTABLE, @® TURN OVER FOR MORE CLYNE BARGAINS>

FEARTH REQUIRED. This is an amazing little recelver with
built-in aerial and emall enough to be held in the palm of the
hand. Medjum wave reception at wonderiul volume. No
fiddley tuning! d tuned! pplied with drilled
chassis and colour coded components. Easily assembled with
the aid of the easy-to-follow assembly Ins'.rucﬂonn provided.
Total cost of all ding tranejstors,
wiring wire and even solder ONLY 32/6 plus 1/8 P. & P.
Battery 3/= extra. Ardente type deaf-aid earpiece complete
with cord and plugs extra at 12/@8. Parts price list and Eaey
Lay-out Plans 2/- post free. Callers welcome to hear this set
demonstrated at any of our branches. Our reputation is your
goarantee.

LYNE RADIO LTD.

18 Tottenham Court Road, London, W.|, SPECIALISTS
162 Holloway Road, London, N.7.
99 Cheapside, London, E.C.2.

THE
COMPONENT




130

WIRELESS WORLD

NOVEMBER, 1960

% MORE

CABY UNIVERSAL
TEST METERS
These pocket-size multi-range
test reters are of excellent
quality and cover all the most use-
ful ranges {(A.C. Voits, D C Volts,
resistance and current). Supplied
complete with test prods, in-
struction book and batteries.
Model A.10 (2,000 ohms per volt)
£4/17/6
Model B.20 (10,000 ohms per
volt) £6/10/-.
Plus P. & P. 3/6 on each.
Fully detailed and illustrated
leaflet available on request.

RECORD PLAYERS
Full range at usual competitive
prices. Interesting H.P. facilities
B.S.R. TU?.  4speed single-
record unit with separate light-
weight pick-up fitted with T C.8H.
crystal insert and sapphire styli.
An ideal unit for a small portable
gramophone. Brand new and
fully guaranteed. SPECIAL PRICE:
75/~ plus 2/6 P. & P. or motor and
turntable only at 52/6 plus 2/6 P.&P.
or Pick-up only at 27/6 plus /6 P.&P.

E.M.l. 4-SPEED STEREQ/MON-
AURAL SINGLE RECORD
UNIT. Complete with Stereo Head
and Sapphire Styli. Brand New and
Fully Guaran:eed. ONLY £6/19/6
plus 3/6 P. & P

JUST ARRIVED'

210. Four-speed manual or auto-
matic.  |0in. and I2in. records of
same speed can be mixed in any
order, wired for stereo, attractive
white colour scheme. Price 104 gns.,
plus 3/6 P. & P.

LATEST B.S.R. UAIl4. 4-speed.
Attractive appearance. Wired for

stereo. Fully guaranteed. £7/19/6,
plus 3/6 P, & P.
BS.R. UAS8 STEREO/MON-

AURAL. Few sn.y at £7/19(6, plus
3/6 P. & P. Brand new Gua-aaeed
COLLARO CONQUEST.
Four-speed, wired for stero. Brand
new. £7/19/6. P. & P. 3/6.

No. 38 AFV WALKIE-TALKIE.
A wonderful offer. This famous

trans-receiver unit, with relay
operated SEND/RECEIVE switch
covering 7.4-9 Mcfs band, range

approx. 5 miles. ood condition.
ONLY 22/6 plus 2/6 P. & P. per
unit (less accessories). Quantity
export inquiries welcomed.

AERIAL TUNING UNIT
ZA084]). This well made ex-W.D.
unit contains a host of useful com-
ponents including: | mA. 2in. flush
round M/C meter, | mA, Westing- |
house full-wave meter rectifier,
S-pole 5-way heavy-duty silver
plated wavechange switch. 3in.

dicator, 350 pF tuning condenser
with insulated coupler and 34in.
calibrated dial (0-180 deg.) etc.
ete. Contained in strong metal
carrying case %in. x %in. x 8in.
with hinged lid. ONLY 27/6 plus
5/-C. &P.

A CONSTRUCTOR’S MUST
The latest " Pifco ** Instrument
Bit Soldering Iron
With integral Stand and built-in
Spot-light for illuminating work
200/250 v. ONLY 22/6. P. & P. I/6.

SOLDER. New boxed | Ib reels,
16 SSW.G. 50/50 at 8/6 only, plus
1/~ P. &P,

12in. BAKERS SELHURST

LOUDSPEAKER. |5 ohms, I5
watt. 30-14,000 c.p.s. Brand new,
£4/10/-. P. & P.3/6.

12in. RICHARD ALLAN P.M.
LOUDSPEAKER. 3 ohm speech
coil. Brand new. Only 32/6 plus
2/6 P. &

CLYNE RADIO BARGAINS x

/

SUPER MAGNETIC RECORDING
TAPE SPECIAL t!! Trade enquirics invited.
First delivery Famous American Ferrodyna
ics Acetate Base High Quality Recording T,

An enthusiast’s “ must.'" Brand new jNOT
SUB-STANDARD), 5in. 600ft, 16/-, Sip. 900ft.
18/6, 5%in. 1,200(t. 23/6, 7in. 1,200f325/- 7in.
1,800ft. 35/-. Professional quality / MYLAR ”
Du Pont Sin. 1,200ft. 37/6. 7in/1,800(t. 44/-.
7in. 2,400ft. 60/, each on pla%{spool. P. free.

Deccrrmn:{ﬁi LIFIER. As supplied in famous DECCA-

TIC I8, Complete with sptall cream knobs. Full range tone and volume

,controls Employs ECL82 valve. Size 3 x 34 x 8%in. Only 59/6 plus 2/6 P.&P.

8 x 6in. elliptical high flux loudspeaker 30/=

ERY ATT IVE PORTABLE CABINET in two-tone rexine

{vewag—h ccommodaung the above items and ancillary equipment
75/- plus 5/- P. & P

Note. if the above three items are purchased together they will be
'supplied at the special inclusive price of £7/2/6 plus 6/6 P. & P.

EXTRA SPECIAL OFFER . !
A small three-vaive PORTABLE RE-
CORD-PLAYER AMPLIFIER mounted
on baffle 12 x Zin., with High Flux 64in.
Loudspeaker Valve line-up ECCB83, ELB4,
EZB80. Incorporates separate bass and
treble controls Max. output 3 watts.
Will match all types of high impedance
pick-up. Ready to use, £5/12/6. P. & P. 3/6.
NEW STYLE CABINET finished in

LATEST GARRARD MODEL |

dia. silver plated rotary tuning in-|

two-tone Leatherette. Will accom-
modate above Amplifier and Baffle
without modification, also most types
of Ancillary Equipment. Overall size
I8 x 134 x 8fin. Fitted with carrying
handle, £3/9/6 pius 5/- P. & P.

NOT If both items purchased
together they will be supplied at
a special inclusive price £8/7/6
plus 6/6 P. & P.

ANOTHER PORTABLE CABINET BARGAIN! Ex leading manu-
facturer's battery portable attache type case. Attractive two-tone grey
rexine finish. Size closed I34in. x 9in x 3}in. Complete with fittings
and handle. Including Medium and Long Wave frame aerial which fits
in lid. Onjoff switch on Kd stay. Limited quantity only at bargain price
of 19/6 plus 2{- P, & P. Brand new.

TAPE RECORDER CONSTRUCTORS
Ispeeds. 1§, 3%, 74i.p.s., takes 7in. spools. Push-button controls, £12/19/6
plus 5/- P. & P. Usual H.P. facilitles.
LATEST B S.R. * MONARDECK." Single speed Tape Deck. Takes
S3%in. spools—3% i.p.s. At only £8/19/6 plus 5/- P. & P.
TAPE RECORDER AMPLIFIER—MANUFACTURER’S SUR-
PLUS: Suitable for use with either of the above Tape Decks, and most
other types. For A.C. mains, 4 watts output. 40-12000 CPS at 74 ips
4 3 db. Facilities for superimpose. Valves: ECL82, 12AX7, EM84

LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. 3 motors, ]|

|

TRANSISTORS | ! 1
SURPLUS P.N.P.

RED SPOT (Audlo/Experlmenul
Application) .....cooeeviereniiniinns 36 e

WHITE SPOT, R.F

Lol
The above is a selection only.

chases.

Full range in stock by all . leading
manufacturers. Let us have your
enquiries. {ALL POST FREE)
FRUSTRATED EXPORT. Not

repeatabie! L., M. and S.W, SUPER-
HET RECEIVER. Manufactured by
McCarthy for export. At present for
operation on 6 volts, but conversion
details supplied free.

Valve 6K8G, 6KIG, 6QIC

fine-up:
6F6G, 6X5G and 6 volt 4-pin non-

synchronous vibrator. 8in. P.M.
Speaker, 4 watts output, P.U. socket
Ext L.S. socket, etc. Tone control.
Fitted in polished wood cabinet,
size 213in. x 104in. x |0}in. These
cabinets are siightly soiled owing to
storage, but each is guaranteed un-
used, in serviceable condition, tested
prior to despatch. Price £5/§9/6 only
plus P. & P 7/6, plus 27f/6 for A.C.

Mains Conversion Components if
required. OUTSTANDING BUY!
12 CHANNEL TV TURRET

TUNER (By famous manufacturer).
Brand new, NOT sur-
plus or ex-equipment.
35 Mc/s. LF. PCC 84

and PCF 80
4 valves. Com-

plete with
coils: Band |
Channels | to 5.
Band {ll Chan-
nels 8 to Il. In
manufacturers original

carton. Fully guaranteed at only 39/6
plus 2/6 P & P.

and contact cooled metal rectifier. Radiogram input, microph input,
volume control and separate treble and bass controls. Chassis measure-
ment liy x 3 x 4in. Supplled complete with attractive grey/blue
escutcheon plate finished in black and gold. Circuit diagram and
connecting instructions included. Price £10/10/- only, plus 3/6 P. & P.
Limited quantity. 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 72/6 plus 3/6 P. & P

MIC 45-1 Acos latest flat pistol-grip crystal mlcrophone
black and gold finish. OUR PRICE 29/6 plus I/~ P. & P,

Attractive

ACOS MIC 39-1. Crystal stick microphone. List price 5 gns. Our
price 39/6 plus i/6 P. & P
MIC 40. Our

General purpose crystal microphone with desk stand.
price 25/- only plus 1/6 P. & P.
M.C.24. ANOTHER HAND MIKE BARGAIN: Imported, crystal,

attractive streamlined polished metal case, incorporates muting switch.
List price 63/-. OUR PRICE 42/-only I/-P. &P,

NEW! AN INEXPENSIVE TV AERIAL!!

THE HANDY BURKE AERIAL. For B.B.C. and LT.V. Patent
applied for I7IO9IS9. Tried and proved in most areas up to 25 miles from
a transmitter, ' Astounding in it's simplicity.”” ‘' Why didn't somebody
think of this before? " '*Not a 'gimmick "'—but scientifically right.'”
Television signals are elusive, particularly indoors, with this aerial you have
a much better chance of catching them! Descrip-

tive leaflet available includes technical report ONLY Plus
from *’ Wireless World,'® March 1960. Featured P.&P
in '* Daily Express '’ article May 12th, 1960. Trade 7 6 el
[ enquiries invited. Send for leaflet. i/~
THE
COMPONENT
SPECIALISTS
[ ]
18 Tottenham Court Road, London, W.I. As[f:sno
162 Holloway Road, London, N,7. PREVIOUS
99 Cheapside, London, E.C.2. ELGES

-also 10in. with O/P transformer (5, 00

JUST ARRIVED !!

PICK-UP CARTRIDGES
ACOS GP73-2A: Turnover cart-
ridge for Stereo and Monaural
Standard and L.P. Few only at 29/6
plus 9d. P. & P.

ACOS GP&7-3. Latest Monaural
turnover cartridge for standard and
L.P., only 18/- plus 9d. P. & P.

Both of above absolutely complete,
ready to fit, with two stylii.

DEAF AID TYPE EARPIECES.
Standard magnetic type complete
with lead and plug As new. ONLY
12/6, plus 1/- P,

DLRS BALANCED ARMATURE
HEADPHONES. Complete with
headband and leads, 7/6 pr., P. & P. i/6.
HIGH IMPEDANCE LIGHT-
WEIGHT HEADPHONES. Brand
new imported type finished jn cream.
C/omple!e with leads, 15/ pr,, P. & P.
1/6.

AT LAST! A really miniature speaker
of quality. The LORENZ 13in. overall
diameter—2in. depth from front to

rear including magnet. 10,000 lines.
150-15,000 cycles. Price 25/ only,
including P, Tax, plus 1f6 p. & p.

Ideal for miniature transistor receivers!

LOUDSPEAKERS. EX. CHASSIS.
As new guaranteed perfect, by leading
manufacturers. 64in. 10/6; 8in. 13/6;

ohms), 17/6.

All 3 ohm speech coil, also 8in. avail-
able, in attractive cloth covered cab-
inet, ideal for extension speaker, 22/6.
Each item plus 1/6 p. & p. Complete
list of new speakers on request.
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10,000 OHMS PER VOLT UNleE\I:‘Séé. rl:\(l)%:ll-EBER 34
TESTMETER
Ex-Alr Minlstry, but thoroughiy reconditioned and checked.

This latest Caby model is a handy ?:lf:e‘;eiuw;m?o::;elm‘ batteries and fustructions. Covers
pocket sized tester 5%in, X 3%in. X DC. A DC. N
2%in. Reads low D.C. voltages at VOLTS VOLTS Current Current
10,000 ohms per volt, up to 1,000 v. My Lo o A
AC. and D.C. at 4,000 o.p.v. 15v. 75 v, 150 A 750 mA.

. 3v. 150 v, 300 mA. 1.6 smp.
Resistance to 20 megs., D.C. current 16 v. 300 v. 1.5 amp. 7.5 amp,
to 250 milliamps, and also Decibels. i’gov-" g(;g \‘7’: ?u“f’.‘..?"p. 16 amp.
Complete with Test Leads, Bat- 300 v, 1,500 v. 30 amp.  Resistance
teries, and Instruction Book. iy Sy
ONLY £6/10/-. ONLY £8/19/6 (Postage, etc., 3/6).
OSCILLOSCOPE No. 11 by Cossor. A First Grade L.F. RI1155 RECEIVERS ¥.H.F, RECE:VER TYPE R.1392, A superb 156-valve

Osaulivscope Incorporating a Hard Valve Time Base with
speeds of 1-8-40 milliseconds. but easily converted 1or a
few shillinga to produce 3 c.p.s. to 30 kefs. Has High
Class Amplifier with Fine and Coarse Gain controls,
Brightness and Focus controls, X and Y shifts. A.C. mains
pack for 115 v.-230 v. nominal, fully fuse protected.
Employs 2iin. Tube ACR 10. Front panel 19in. x 7in.
for rack mounting, depth 12in., or can be used in Steel
Translt Case on bench. Complete with suggested
Modification data, BRAND NEW D UNUBED.
ONLY £12/10/- (carriage 15/-).

RCA 8ia, P,M, SPEAKER iIn heavy black crackied metal
case, size lljin. % 104in. x 6in. Designed for use
with AR88 Recelver or any set with 3 ohms output.
BRAND NEW IN MAHKER'S CARTON8. ONLY
45/- (Poat 3{6).

CANADIAN MOVING COIL PHONES. Low-r

The famous Bomber Command Recewver known the
world over to be aupreme in Its class. Covers 5 wave
ranges: 18.5-7.5 Mcfs.,, 7.5-3.0 Mc/s,, 1,500-600 kc/s.,
500-200 kefs., 200-75 kcfs.. and is easily and simply
adapted for normal mains use, full details being suppiied.
All sets tboroughly tested and in perfect working order
before despatch, and on demonstration to callers. Fitted
with latest type Buper Slow Motion tuning assembly.
Have had some use, but are in excellent condition.
ONLY £9/19/6,

A.0, MAINS POWER PACK QOUTPUT 8TAGE in black
metal case to match receiver, enabling it to be operated
immediateiy, by just plugging in, withont any modifica-
tion. Fitted with 8in. P.M. speaker £8/10/-, DEDUCT
10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.

8end 8.A.E. for illustrated leaflet, or 1/3 for 14-page
booklet which gives technical information, circuits, etc.,
and is ree with each receiver. Add carriage

fitted noise-exciuding chamois ea: wmuffs, and leather
covered head-band. Lead terminates to jack plug.
BRAND NEW. ONLY 19/8 (Post 1/6).

CARRYING CASES, soild leatber, SLIGHTLY USED.
Internal dimensions 84in. H x 8iin. W. x 4}in. D.
Fitted iock and key, and shoulder strap. ldeal for Test
Instrument, Camera and accessories, etc. ONLY 25/
(postage 2/-).

BC 342 RECEIVERS, A few only of these famous Ameri-
can eets covering 1,15-18.0 Mo/s. in six bands. Internal
116 v. A.C. Mains pack. A super receiver jn first-class
condition and perfect working order. ONLY £25
(carriage 15/-).

HRO MAINS POWER UNIT8, A.C. Input 115/230 volts,
Output D.C. (fully smoothed) 230 volts 75 mA., and
6.3 volts 3.5 amps. Complete in black crackled care.
ONLY 59/8.

12-WAY SCREENED CABLE. In 10it. lengths, fitted
with plugs, originally made for No. 13 Wireless 8et.
UNUSED. ONLY 15/- per lead.

3in. 19/8, 6}in. 17/6, 8in. 21/-,

P.M, SPEAKERS.
12in. 29/6.

SPRAGUE CONDENSERS. Metal cased wire’ends. New.

.01 mfd, 1,000 v. and .1 mfd, 500 v. 7/6 per dozen.
8pecial quotes for quantities.

HETERODYNE FREQUENCY
METERS TYPE LMI4

Frequency range 125-20,000 kc/s. in 2 bands. This ie the
United States Navy Model of the well-known BC.221
Frequency Meter but has many additional

fi
10/ for Recelver, 8/- for Power Unit.

RCA AR88 RECEIVERS. Thoroughly re-conditioned,
AB NEW externally and in periect working order. D"
Model covers 500 Ko/s-31 Mc/s, ONLY £45. “LF”
Model covers 75-140 Kc/s. and 1.2-30 Mc/s. ONLY £35.
{Carriage 25/-).

superhet receiver covering 95-150 Mc/s, (2-3 Metres),
being fully tunable over that range, with provision for
Crystal Control. Has 2 stages of R.F,, 8 of L.F., BFO,
AGC, etc. Fitted with 2in, square meter for Oscillator
and Audio Signal checking. Bijze 19in. x 10in. x 10in.
Used but in very good order, thoroughly air tested before
despatch, Power supply required: 240-250 volts at 80
mA., and 6.8 volts at 4 amps. Complete with vaives
and cirenit diagram. ONLY 79/6 (carriage, etc., 10/6).

Hi@H FREQUENCY A.0. VOLTMETER, A first-grade
moving iron instiument with 6in. Mirror Bcale reading
up to 150 volts A.C. at 400 and 1,200-2,400 cycles. In
substantial oak case with removable lid, overall size
8fin. x 8im, x 6}in. Recently made for the Alr Min-
Istry by Everett Edgcumbe Ltd. and in perfect order.
Brand new and unused. ONLY £7/10/-. Can also be
supplied for 50 cycles use, either 0-160 volts or 0-300
volts, same price.

POWER UNIT TYPE 3. Primary 200/250 voitsa A.C.,
&0 cycles. OQutputs of 250 voits 100 mA., and 6,3 volts
4 amps. Fitted doubie smoothing and 2 meters to read
H.T. current and voltage. For normal rack mounting (or
bench use) having grey front panel size 19in, x 7im.
BRAND NEW. ONLY 79/6 (carriage 7/6).

DOUBLE BEAM
0SCILLOSCOPE
TUBES

Type CV 1596 equivalent to Cossor
O9D as used in oscilloscopes by
Cossor (339 series). Hartley and
Erskine (13 series). Listed at
£12/10/-.

Our price £2/19/6 (carriage 5/5)

Brand New in makers’ crates.

W |I191A WAVYEMETER

Crystal controlled heterodyne frequency meter covering
100 ke/fs to 20 Me/s. in 8 switched bunds and is virtually
the British BC221l. Power requirements 2 v. L.T. and
40-60 volts H.T. Complete with Calibration Book,
Crystal, Operating Valves and full set of spares. BRAND

which § its f Voltage stabili cir-
cuits and Crystal control ensure extreme accuracy, and in
addition it js fltted with an Internal Modulation
switch to allow use as a 8ignal Generator. 8ize only
84in. x 8in. x 8fin. Full information on request.

NEW IN ORIGINAL TRANSIT CASES. ONLY
£9/19/6 (carriage 15/-).
F.5.D. SIZE AND TYPE PRICE
25 microamps D.C. 2}in. Prof. circular 59/6
50 microamps D. 24in. Fiush circular 59/8
50 microampe D. 8tin. Flush circular 80/~
100 mleroamps D. 2%in. Flush circular 39/6
1 milliamp  D. 2in. Flush square 292/8
1 milliamp D.C. 2}in. Flush circular 30/-
1 milliamp D.C. 2{in. Flush circular 25/-
1 milliamp D.C. 3}in. Flush circular 50/-
200 milli D.C. 24in. Flush circular 12/8
20 amps D.C. 2in. Proj.  ecircular 78
40 amps D.C. 2in. Proj. circular 716
5 amps DC. 2in. Flush square 12/6
300 volts AC. 2fin. Flush circular 25/-
500 volts A.C.  2}in. Flush circular 25/-

INTERCOM. TELEPHONE SET, Two pairs of Brand
New Headphones connected to Breast Microphones,
with leads, etc., in fitted carrying cases. 8upplied with
4} volt battery, 10 yards twin flex, and full instructions
tor connecting to make super intercom. ONLY 27/8
(Post 8/6). Extra flex 3d. per yard.

AMERICAN HALLICRAFTERS 6 VOLT VIBRATOR
PACK, Output 300 volts D.C. at 170 mA. Designed to
run Communications Receivers from 8 volt car battery.
In grey metal case size 6fin. H x 63n. W x 7}in. D.
Complete with 2 valves type 6X5, and full instructions.
BRAND NEW IN MAKER'S CARTONS., ONLY 29/6.
«Carriage 3/6).

12 VOLT8 AMERICAN DYNAMOTOR., Delivers 220 volts
at 100 milla. B8lze 5} x 3}in. diameter. Ideal for running
Radio and Electric 8haver, etc, from car battery.
ONLY 32/6.

MARCONI SIGNAL GENERATOR TF 144G/7. Coverage

85 kcfs.-2.5 Mc/s. and 8 Mc/s.-70 Mc/s. Complete. and
in A8 NEW CONDITION. ONLY £95.

AMPLIFIER N24

i

g

t g F ’

L % =
Utilises 4 valves, 1 each bZ4G, 6V6G, 6J7G, 6J5G
and high quality components such as “C” Core Trans-
formers and Block Puper 8moothing Condensers. A.C,
Mains Pack for nominal 110x 230 voits. Provision for
600 ohms or High Impedance Input. OQutput to 600
ohm Line. For normal use only requires changing Output
Transformer, Output approximately 4 watts. Designed
for Btandard Rack Mounting, having grey front panel
size 19in. x 7in. All connections to rear panel, front
having * On/Off * Switch, Gain Control, Indicator
Light. Fuses aud Valves Inspection Panel, BRAND
NEW IN MAKER'S PACKING. ONLY £4/9/6 (car-
riage 10/6).

Cash with order please, and print

name and address clearly

PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

ELECTRONICS

HARRIS

(LONDON) LTD.

Radio Corner, 138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937

Open untll | p.m. Saturdays.

We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross.
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BRAND NEW VARIABLE VOLTAGE
TRANSFORMER. 230 volt A.C. input.
Fitted in steel hammer finish case complete
with 0-300 volt M.C. A.C. Meter, fuse and neon
indicator light. Output constantly variable
from 0-270 volt A.C. Type }. 2.2 amp. Price
£8/10/—, carriage 10/~ Type 2. 5 amp. Price
£12, carriage 10/,

BRAND NEW VARIABLE VOLTAGE
TRANSFORMER. For 230 volt A.C.
input. In cases exactly as above with meter,
fuse'and indicator light, Output constantly
variable from 0-230 volt A.C. pe |5,
15 amp. Price £22{10/-. Carr, l57

W. W. RHEOSTAT. New. 3.5K or 5K, 25

watts. Price 7/6. P. & P, I/6.

NEW WIRE WOUND RHEOSTAT ON
CERAMIC. 58 ohm. 50 watt, complete with
instrument knob. Price 8/6. P. & P. /6.

EX P.O. MAGNETIC COUNTER. 500 chm
type for 24 volt D.C. operation. Price 6/6
each, P. & P. I/~

AUTO TRANSFORMERS.
down. 110-200-220-240 v. Fully shrouded.
New. 300 watt type £2/2/- each. P. & P. 2/6,
500 watt type £3/3/- each. P. & P. 3/9. 1,000
watt type £4/4/- 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 phase.
Output 28-29-30-31 volts at 2| ampere. Price
£5/15/-, carriage 10/

Step up, step

NEW GALVA.
NOMETERS.
Solid brass, 3in. dial,
in polished wooden
case. 70 degree
scale, 35 mA either
side. 100 ohm coil.
Price 12/6 each, P. &
P. 1/6.

EX R.A.F. AIR
POSITION IN-
DICATOR con-
taining 3 ball and
plate infinitely varia-
ble resolving gears, miniature spur bevel and
worm gear drives, also toggle, push button and
rotary switches, repeater motor, 4 mechanical
counters, miniature lamp holders and lamps
etc. As new. lllustration below. Price 22/6.
P. & P. 3/6.

ROTARY
SWITCHREGU-
LATOR. 25 ohms,
very conservative-
ly rated at 4 amp.,
will handle 8 amp.
Overall size 7x 8 x
6in. Price 15/-.
P. & P. 2/6.

EVERSHED AND VIGNOLES ‘‘WEE
MEGGER.” 500 volt in brand new leather
case, Guaranteed perfect. Price £13/15/-
P. & P. 2/6.

wr
=P

VOLTMETER.
Brand new in
polished teak case,
Moving lron instru-
ment reading D.C.
or A.C. 0-160 volt
on 8in. mirror scale.
Accuracy 2% £4/I9/6
each.

3/6.

BRAND NEW FREQUENCY
METERS manufactured by
Nalder & Thompson Ltd.
Calibrated 45 cycles to 55
cycles per second. éin. dial.
Panel mounting type. In
original manufacturers’ boxes.
PRICE £10/15/- ea. Postage 3/6.

M ”M’l’JHﬂLLLll.L‘»‘\‘\“\“:‘i

-

20 WAY STRIP containing standard Post
Office telephone Jack Sockets, overall size 1} x
34 x fin. New. Price 15/- each. P. & P. |/6.

10 WAY STRIP standard Post Office tele-
phone Jack Sockets, spacing aIIowmg Igranic
Jack Plugs. New. Price 10/-. . 1f6.

19-INCH RACK MOUNTING 20-WAY
P.O. JACK STRIPS with 40 terminals at rear.
Price 25/-. P. & P. 3/6.

19-INCH RACK MOUNTING 20-WAY
P.O. LAMP STRIPS. Price 25/-. P. & P. 2/6.

LATEST MOST MODERN TYPE OF EX
W.D.MINIATURE
HEADPHONES.
As illustrated. Brand
new, low impedance.
Price: 10/6 plus P. &
P. 1/6.

NEW MOVING
COIL HEAD-
SETS. Complete
with Tannoy carbon
hand microphone, with plug sultable for No. 19
set. Price: 12/6 each, plus P. & P

12 v. D.C. AMP-
LIFIER, as new,
for operation on
12 v, car battery,
10 watts undis-
torted output,
with 6L6 valves in
push-pull.  Mike/
Gram. input, tap-
ped output 7%, |5, 62, 100, 250 or 500 ohms.
£9/17/6 each. Carr. I5/-.

PYE LEVER OPERATING MICRO
SWITCHES. Single pole change over. Brand
new, 4/- each or 42/- dozen, p. paid.

|

|
|

VARIABLE VOL-
TAGE TRANS-
FORMER.
‘“ BERCO.” Brand
new in manufactur-
er's  boxes. For
110 volt A.C. Input.
Constantly variable
from 0-135 volts.

ELLIOTT
SWITCHBOARD
MOUNTING
PEN RECORDER.
2%in. chare. | mA.
movement, 2 speed
mechanism.  Com-
plete with pen, and
charts. Recondi-
tioned as new and
guaranteed. Limited
quantity. Price £55,
carriage 10/~

PLATE TRANS.
FORMER of very
best U.S.A. make,
brand new, origi-
nal manufacturer's
cases, Input tapped
at 190/210/230/250
v. Output 2250-0-
2250, centre tap-
ped 400 mA. Nett
weight 76lb., size
13in. x 9in. x 6%in,
Price £6/10/- each,
plus carr. 10/-.

NEW UNCHARGED UNFILLED
ampere

VOLT ACCUMULATOR 9
unspillable plastic
cases. Comprises
6 x 2 v, separate
cells connected by
terminal strips. 6
x 54 x 4fin. over
terminals. Price
19/-, plus P, & P.
2/9. Wooden car-
rying case for same
with lid and strap price 3/6.

245 AMP. 2 VOLT ACCUMULATOR.
Admiraity type in wooden casing. Size IS x

74 x 74in. Welght 60lb. Unfilled, uncharged.

New. Price £4. Carriage 10/-.
MINIATURE
P.M. MOTOR.
12/24 volt, re-
versible. I3in.

dia. New. Price
I0/6/ each, P. &
1~

AIRCRAFT CINE CAMERA G458 Mk. IIl.
Fully modified, fitted
with /3.5 triple an-
astigmatic lens, takes
25ft. of 16 mm. film,
fitted with 24 v,
motor. |6 exposures
Brand new, original packing, £4/10/-
. paid

per sec.
each. P. & P,

SERVICE TRADING COMPANY—»
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)
SLIDER RESIST- /qs HIGHLY PRECI- | 8-day clockwork

ANCES. I zmp.
500 ohms, size |4in.
x 6in., plus handle
éin,, 27/6. P. & P. ¥
3/6.

/s
/ RATED MA

NETIC RELAY.
Type 5CW/3945, 4
pole changeover

&)
T
Oy Y

L i

NEW CARPENTER’S TYPE
POLARISED RELAYS. 2 x
9,500 turns at [,685 ohms.
Price 22/6 each. P, & P. I/-.

Carpenter’s similar to above,
but type SA4%. Coils | x 3200
turns at 100 ohms and | x 2000
turns at 145 ohms, 22{é each.
P. & P. If-. Bases for same 2/6.

SIEMENS H.S. RELAY. Very
latest type, sealed. H96E. 1,700
ohms plus [,700 ohms, single
C.O. contacts. Brand new with
fixing clip. In maker’s cartons.
Price 16/6 each, plus If- P. & P.

Siemens sealed similar relay to

above, but 2.2 ohms plus 2.2
ohms.,  Minus clips, 12/é each.
Plus I/- P. & P.

SUPERIOR BRAND NEW RELAY. 7,000
ohms coil. Will pull in at 750 microamp, and
out at 450 microamp. Change-over, platinum
contacts. Yacuum sealed, will therefore not be
affected by oil, moisture or water and never
needs adjusting. Weight 24 oz. Price 18/6.
pP. & P. I[-.

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two

coils 350 ohms cach.
Operating current
minimum {40 micro-
amp., nominal 400
microamp, maximum
8 milliamp. One
pole two way, or,

= centre stable. Two
way contact current 100 mA. at 50 V. A.C. or
D.C. Size I} x § x #in. Price 22/6 each.

G.E.C. SEALED RELAY. Type M.I090.
180 ohms coil. 6/12 volt. 4 C/O. Brand new,
18/-. P. & P. /-

G.E.C. SEALGD RELAY. Type M.1092.
680 ohms coil. 12/24 volt 4 C/O. Ex new
equipment. Unused. 10/-. P. & P. lj-.
G.P.O. 600 TYPE RELAY. 400 ohms coil.
24 volt. 2 C/O plus 2 M. New 7/6. P. & P. I{-.
MINIATURE OPEN TYPE RELAY. 700
ohms coil. 24 volt. 2 C/O. Ex new equipment.
Unused. 7/6. P. & P. I/-.

ROTARY RELAY. |2 volt. Heavy duty
change-over contacts and one low current for

external circuit, plus one break set. Price 7/6.
P. & P. /6.
MINIATURE
UNISELECTOR
SWITCH. Two

banks of ten plus
home contacts one
bank continuous of
normal. 30 ohm
coil for 24 volt
operation, Brand
new, maufac-
turer’s packing.
Price 22/6 each.
P. & P. 2/6. As

illustrated.

10 A contacts 24 v.
operation. Bran;
ew 13/6.P. & F: 6.

SION MADE
GEARED MOTOR
BY DRAYTON
REGULATOR
CO., for 230 volt
40 cycles S.P. A.C.

TYPE R.Q.R., re-
versible. 37 r.p.m.,
overall size Sin. x
4in. x 54in. Woeight
45 |b. Ex. brand
new equipment. Un-
used. Price £3/17/6.
P. & P. 3/-.

SOLAR OIL-
FILLED CON-
DENSER. 240 mfd.
for 230 W. V.AC.
Overall size |4in. x
%in. x 54in. plus feet.
Weight 46 Ib. Brand
new. Guaranteed
perfect. Manufac-
turer's packing.
Price £7/10/-, car.
riage 10/-.

METER. Made by
Short & Mason. Cali-
brated 0-160 degrees
Fahrenheit. 4%in.
dial.  6in. rim for
flush mounting with
6in. long rod pro-
truding at the back.
Brand new. Manu-
facturer’s  packing.
Price 22/6. P. & P. 3/-.

SPECIAL DFFER.  LIMITED QUANTITY.

GENERAL PURPOSE
CATHODE RAY OSCILLOSCOPE
The famous model 160-B C.R. 'Scope, manu-
factured by R.C.A. of U.S.A. Best general
purpose instrument of its kind, complete
with 6in. cathode ray tube. Unused, guaran-
teed perfect. For operation on 110 v. A.C.

Price £22/10/-. Carr. 10/-.
Step-down transformer to enable the above
to operate on 230 v. Price 19/6.

BRAND NEW SOUND
POWER OPERATED EX-
ADMIRALTY HEAD
AND BREAST SETS. Two
such sets connected up will
provide perfect intercom.,
no batteries required. Will
operate up to 4 mile
Original manufacturer’s
boxes. Price 17/6 each, plus

P. & P. 2/-; or 32/6 per pair.
P. &P. 3/-.

MUIRHEAD
PRECISION,
{ bank, | pole,
25 position Seud
Switch. Brand new.
Price 12/6. P. &
P. i~
MIDGET
ROTARY
TRANS-
FORMERS
2fin. dia. x 4iin.
Input  11.5 volt.
Qutput 310/365 volts at 30 mA. Brand new.
12/6 each, P. & P.1/6.
MINIATURE INSTRUMENT RECTI.
FIERS. Bridge Type | milliamp. Guaranteed
perfect, 7/6 each.
S.T.C. RECTIFIER. 36 plates by 120 mm.
Bridge connected. Maximum A.C. input
60 volt, D.C. output |5 amp. New, perfect.
Price 60/-. P. & P. 3/6.

DIAL THERMO. |

Time Switch.
Contacts 2} amp.,
230 volt, 24 hour
phase, + hour divi-
sions, allow setting
for one make and
one break to be

made every 24
hours, complete
with key. Used
but guaranteed

perfect. Price 27/6
each. P. & P. Ijé.

METERS GUARANTEED PERFECT
Charging Types
24 amp. D.C. M.I. 2in. fl. rnd. ...
S amp. D.C. M.l 2{in. fi. rnd. .
% amp. D.C. M.l 34in. proj. rnd.
9 amp. D.C. Hot Wire W.R. 24in. fl.
15 amp. D.C. M.C. 2in. rnd. ...
30 amp. D.C. M.C. 2in. fl. sq.
100 amp. A.C. M.l. 44in. fi. rnd.

7/6

12 v. D.C. M.C. 24in. proy. rnd 8/6
20 v. D.C. M.C. 2in. fl. sq. /6
25 v. D.C. M.C. 2in. fl. rnd, 716
30 v. M.l 3in. proj. rnd. 10/6
40 v. M.C. 2in. fh. sq. ..... 9/6
300 v. A.C. M.C. 24in. fl. rnd . 2716
300 v. A.C. M.L. 24in. fl. rnd . 22/-
400 v. A.C. M.l 4}in. rnd. . 35—
Milliammeters
I mA. M.C. 24in. fl. rnd. .. . 25/-
200 mA. M.C. 2¢in. fl. rnd 12/6
500 mA. M.C. 24in. fl. rnd. . 916
Microamp
50 microamp., scaled 0--100, M.C.
2fin. fl. end. .. 42]6
50 microA. 2tin. ‘square, side fitting
. 35/-
16/6

Miniature latest type mov-
ing coil 0-5 milliamp meter,
l4in. diameter, flush ficting, g9
complete with fixing clip.
Price 17/6. P. & P. |/-

lo.
controlled
high-grade

CRYSTAL CALIBRATOR No. A
- crystal
4-valve
instrument in the
same category as the
famous B.C, 22I.
Directly calibrated,
does not require
cross reference or
charts — functions
as follows: (1) A
crystal controlled
oscillator which
provides fixed fre-
quency signals of 500
KC and all harmonics of 500 KC to beyond 10
Meg. and up to 30 Meg.
{2) A variable oscillator from 250 KC to 5
KC, this enables all intermediate frequencies
between 250 Kc/s. and 30 Meg. to be produced
and modulated.
Supplied complete with 3 spare valves, all leads
and maker’s instruction book in carrying
haversack. The complete outfit is brand new—
repeat NEW. Price: £4/19/6. Carr. 3/-.

TWELVE PLATE F.W.
BRIDGE CONNECTED
RECTIFIER mounted on 200/250
volt A.C. inpuz transformer.
Output 36/40 volt D.C. at |.2
amps. New, perfect. Price

16/6. P. & P. 3/6.

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING!

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2 TEL: GER 0576
ALL MAIL ORDERS
47-49

(Early Closing Thursday)
High Street, Kingston-on-Thames
Telephone: KiNgston 4585
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R.S.C. HI-FI TAPE RECORDER KIT

25:

Bulld a high quality recorder
in the £70 class for only

Can be assembled in § hour.

INCORPORATING THE LATEST COLLARO STUDIO TAPE

THE LINEAR LT45X HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX
7 x 4in, LOUDSPEAKER, Reel of Best Quality TAPE, Spare Tape Spool, a Port-
able Cabinet, size approx. 16 %13 x 8in., finished in durable and attractive duo-

i for wiring amplifier to tramscriptor,

tone P and t

FEATURES INCLUDE
% 3 SPEEDS,

TIRELY EFFECTIVE AUTOMATIC ERASURE.
Full descriptive leaflet supplied on recelpt of 8.A.R.

v FREQUENCY RESPONSE 50-11,000 ¢.p.s.
NEGATIVE FEEDBACK EQUALIZATION FOR EACH SPEED. < OUTPUT
4 WATTS. s MAGIC EYE RECORDING LEVEL INDICATOR. % 3 MOTORS.
Fast rewind. Y TAPE MEASURING AND CALIBRATING DEVICE. % TAKES
FULL 7in. DIAMETER REELS OF TAPE. % NEGLIGIBLE HUM. + EN-

OR DEPOSIT £5/7/6 and 12
monthly  payments of 42/-,
Cash price il settled in 3 months,

TRANSCRIPTOR,

% SWITCHED

HI-FI 10 WATT AMPLIFIERS
BRAND NEW BUT I 6 GNS‘

SLIGHTLY SOILED CONDITION
Carr. 7/6

C:
A REMARKABLE OPPORTUNITY
Push-pull output. Latest high efficiency Mullard valwes.
Dual separately controlled inputs, for mike and gram.
Separate bass and treble controls. High sensitivity. Qutput
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and
in perfect working order. Please state speaker matching

required when ordering.
§ Full range at really competitive prlces

VALV Es ¢ All guaranteed!

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
Fjchanger is used. Pentode I.F. and double Diode 8econd
Detector, delayed A.V.C. is arranged so that A.V.C. dis-
tortion is avoided. The W. Ch. Bw. incorporates Gram-
posltlon. Controls are Tuning, W. Ch. and Vol. OQOutput
will load most Amplifiers requiring 500 mYV. input depending
on Ae location. Only 250 v. 15 mA. H.T. and L.T. of
6.3 v. 1 amp. required from amplifier. Bize of unit approx.
9-6-7in. high. Send 8.A.E. for illustrated leaflet. Total
building cost is £4/15/-. Point-to-Point wiring diagrams
and instructions 2/6.

R.S.C. BATTERY TO MAINS CONVERSlON UNITS

RE-ENTRANT S CORHEE]
LOUDSPEAKERS CRYSTAL‘MIKES’] Type BM1. An all-dry battery eliminator. Size 5} x4} X 2in. approx. Com-
For factory or outdoor use. ) pletely replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 v.
& Mic 40 ha.nd or| 50 ¢fs. is a\ailable Suitable for all battery pormble receivers requiring 1.4 v.
Tannoy 7.5 ohms 8 watts Desk ty and 90 v. This des latcst low types. lete kit with
§5/9. . . e 27/9 (Llsted) diagram 39/9 or ready for use 46/9.
e Type BM2. Size 8x5)x2lin. Supplies 120 . 90 v. and 60 v., 40 mA. and
10 watts. 15 ohm and 200 [39-1  Stick type 4 a. to 1 amp., fully smoothed, THEREBY COMPLETELY REPLACING
obm matehing 59/8. Listed BOTH H' BATTERIES AND A 2 v ACGUMULATORS when: somnocted
oy 39/6 ( to A.C. mains supply 200-250 v. 50 o/s. SUITABLE FOR ALL BATTERY
.C.A. 20 watt rating, 3 i 5Gns. RECEIVERS normally using 2 v. accumulator.
ohm, 15 ohm, 200 obhm and Limited number
600 ohrn matching @ gos. -V Complete kit with di and Instructions. 48/9 or ready for use 59/6.

BUILD A PORTABLE BATTERY OPERATED RECORD
PLAYER FOR ONLY £5/19/6. Portuble Cabinet, Garrard
45 r.p.m. motor and-pick-up unit, all parts for transistor
amplifier, and clreuit diagrams. Parts sold separately.

THE SKY Fl]UR T.R.F. RECEIVER

A design of a 3
valve 200250 v.
A.C. mains L. and
M. wave T.R.F.
receiver witn selen-
tum rectifier. For
inclusion in cabinet
illustrated or wal-

R.S.C. Al2 STEREO
AMPLIFIER KIT

4 GNS.

Carr. and packing 7/6.

A complete kit of parts e
construct a good quality
3+3 watt (total 6 watt)
stereo amplifier providing

really life-like reproduction. Buitable for use with all §6/12

stereo pick-up heads at present available. Ganged volume
and tone controls, Preset balance control. Outputs tor
um.tche\l 2-3 ohm speakers. For 200 250 v. A.C. malns.

value. d ready for use at
£5/ 19/6.

nut d type.
It employs valves
6K7, 8Pél. 133
and is specially

deslgned for suupllclty in wiring. 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 » muximum of £4/19/8 inclu:ling cabinet. Available
in brown or creatn bakelite or veneered walnut.

EXTENSION SPEAKERS. Handsome walnut veneered

cabinets.

R.8.C. STEREO/TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ81, ECC83, EC(83, ELS4, EL84. BSeparate Bass
and treble controls, glving *cut’ and ‘" boosl.” Ben-
sitivity 60 mV. 5 watts high quality output on each channel.
Can bs used as straight 10 watt amplifler. Controls: 8tereo/
Monaural switch, ganged volume, ganged treble, ganged
bass, and balance. Out.xiutn tgr 3 ohm

speakers. Point-to-Point wiring diagrams 8 Gns.

All standard 2-3 chms. §}in. 20/9.; 8in 35r/9.

and instructions. Carr. 7/9

SELENIUM RECTIFIERS

‘We can quote special prices for quantitles of 12 to 10,000
of most types. Bpecial types made to order.

L.T. Types H.T. Types H.W.
2/6 v.}a. h 120 v. 40 mA.

/12 v. 1 a, 250 v. 50 mA.
Following F. 250 v. 60 mA.

v.1la. 250 v, 80 mA. .

6/12v.2a. 250 v. 250 mA. 12/9
6/12v. 3 a.
6/12v. 4 a, Contact Cooled
6/13 v. 5 a. 250 v. 80 mA. 6/11
6/12 v. 6 a. 250 v. 75 mA. .... 10/11
6/12v.10 a. F.W. (Bridge)
6/12 v. 15 a.

JURCTION TRANSISTORS RF Type 11/6. Audio type
i3/10P 2 watts, 17/9. 0C71

0CT2 210[- XB104 10/-. XAl0l,
XC101 17/8. xAlDﬁ XAIOS, XAl104 12/9 and many
oher types.

RECORDING HEADS. Baird Record Playback and Erase
{housed in one container) 9/6 pair.

Onre e Battery Chargers and Kits for 200-230-250 v. 50 c/s. A.C. Mains
TAPE TRANSCRIPTORS
ASSEMBLED BATTERY CHARGER KITS ASSEMBLED
incorporating 3 motors.
Provision for extra head CHARGERS Consisting of Mains Transformer, | GHARGER ASSEMBLED 6 v. or 12 v.
for "emi A = 86v.la . 19/9| F.W. Bridge, Metal Rectifier, 4 amps.
p‘e’?ﬁi & l' 'u'; 8v.2a. ... 29/9 | well ventilated steel case.  Fuses, | 6 V. 0r 12 v.2 amps.
- 6/12v. 1 a. 29/9 | fuse-holders, grommets, panels | Fitted Ammeter Fitted Ammeter and
6/12v.2a. .. 38/9] and circuit. Carr. 2/9 extra. } and selector plug variable charge selector.
HEAVY DUTY Above ready for use with} 6 v.or12 v.1amp.......... 24/9{ for 6 v. or 12 v. Also selector plug for 6 v.
mains and output leads. f A above, with ammeter... 32/9 | Louvred metal or 12 v. charging. Double
CHARGER KIT Cases well ventilated and 6 v. 2 amps 25/9 | case, finished at- fused. Well ventilated
finished in stoved blue ° WBAMGAMLL °q h steel case with blue
8/12 v. variable charge |hammer, Carr. & pkg.} & V- O 12 V. 2 amps. .. 31/6 | tractive hammer hammer finish. Ready
rate up to & amps.|3/6. 6v.or12v.2amps. ... 42/9] blue. Ready for for use with 69 /9
Consisting of Mains (inclusive of ammeter) use with mains mains and 1
Trans, F.W. (Bridge) CHARGER 6v.or12v.4 amps. ... 563/9 | and output leads. output leads. Carr. 5/-.
Selenium Rectifier, 0-7 TRANSFORMERS 6 v. or 12 v. 4 amps. with Double Fused. Or Deposit 13/3 and
amp. meter,  multi- | 200-230-250 v. 50 c/s. variable charge rate selector Only 5 monthly payments of 13/3.
position switch with]0-9-15v.1}a. ... 12/9| and ammeter.................. 59/9 | ¢, 3/9 49/9 As above, but for 6 amp. charging
knob,  fuses, fuse- |0-0-15 v. 2} a, 15/9 arr. 3/9. 4 GNS. Carr. 5/-. Or Deposit 16/~ and
holders, panels, plugs, |0-9-15 v. 3 a. 16/9 CHARGER AMMETERS As above, but for | 5 monthly payments of 16/~. The 6 amp.
and circuit. Only 59/6.]0-9-15v. 5 a. 19/9] 0-1.5 amp., 0-3 amp., 0-4 am 3 amp. charging. | model only is slightly store soiled and
Post 4/6. 0-9-15v. 6. a.... 23/9| 0-7 amp.,0°25 amp.,0-60 amp. 8/9 Only 59/6. Carr.3/9 | is being offered at well below usual price

LINEAR L45 MINIATURE 4/5 W, QUALITY AMPLIFIER,
Huitable for use with any record playing unit and most
microphones. Negatlve feelback 12 D.B. Bass and Treble
controls. For A.C. mains input of 200-230 v. 50 c.p.s. Out-
put for 2/3 ohm speaker. Three miniature Mullard valves.
Slze only 6x8x5)in. high. Chassis fully isolated from

Guaranteed 12 months. Onl;
Deposlt 292/~ and 5 monthly paymemi £5-1 9-6 %
of 22/-. B8end B.A.E. for leaflet.

W.B. “STENTORIAN" HIGH “FIDELITY P.M.

SPEAKE

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 ohm or 15 ochm required.

D.0. SUPPLY KITS. Buitable for electric trains. Consist
of mains trans. 200-230 v. 50 c.p.s.; 12 v. 1 amp. selenium
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.

REPANCO TWINETTE TRANSISTOR PORTABLE RADIO
DESIGN. Constructional Envelope and parts list 1/3.
Built-in Ferrite Aertal, 7in. x 4in. speaker, Long and
Medium waves. Size approx. 7 x4 x3in. Total cost of all
parts 5 GNS.

REPANCO 3 DEE 3 TRANSISTOR RADIO. Constructional
envelope 1/3. Total cost of ali parts £3/8/6

REPANCO JINI-SEVEN 7 TRANSISTOR POCKET PORT-
£glllfél600mtructxonnl data 1/3. Al component parts

POWER PACK KITS. Only 18/11. Fully smoothed
H.T. output of 250 v. 60 ma. and L.T. supply of 6.3
v. 1.5 amp, Consisting of Double Wound Mains
Transformer 230/250 v. 50 c.p.s. A.C. primary. Bele-
nium Rectifier. S8moothing Choke. Double Electro-
Iytic Condenser. Aluminfum Chassis and Circuit.

P.M. SPEAKERS, 2-3 ohms 2}in. Perdio 21/9. 5in. Good-
mans 17/@. 7 x4in. B. A. Elllptical 18/9. 6}in. Rola 19/9.
8in. Rola 18/8. 8in. Goodmans 25/8, 8 x6in. Elac. with
high Aux magnet 25/9. 10in. R.A.28/9, 10 x 6in. Elliptlcal
Goodmans 29/9. 12in. R.A. 29/11. 12in. R.A. 3 or 15
ohms, 10 watts, 12,000 lines, 58/8.

TWEETERS, 4in. Plessey, 3 ohms, 18/9. R.A.15 obms 25/9.
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RS.C. A10 ULTRA LINEAR
30 WATT AMPLIFIER

HIGH FIDELITY
PUSE-PULL ONIT
EMPLOYING SIX
VALVES, EF88,
EF86, ECC38, 807,
807, GZ34. Tone
Control  Pre-Amp.
stages are incorpor-
ated. Bensltivity is
extremely high.
Only 12 millivoit

output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OF MICROPHONE
OR PICK-UP. Separate
Bass and Treble controls
give both “ lift"* and * cut
with ample tone ecorrection
for Jong playing records. An extra
!nput w:nth associated vol. control
is provided so that two separate
inputs such as * mike” a
gram, etc., etc., can be simultaneously applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 200 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 bulit with 12 months’ guarantee £13/19/6. TERMS
11 GNS. ON ASSEMBLED UNITS. DEPOGSIT 24/9 and 12 monthiy

Carr, 10/-. payments of 24'8.

Cover as fllustrated Type 807 output valyes are used with High Quality Bectionally

18/9 extra. wound cutput transformer specially designed for Ultra Linear

operation. Negative fecdback of 20 D.B. in main loop. CERTIFIED PERFORMANCE
FIGURES ARE EQUAL TO MOST EXPENSIVE UNITS AVAILABLE, Frequency response
+ 3 D.B. 30-20,000 c/s Tone Controls + 12 D.B. at 50 c/s. 1+ 12 D.B. to — 6 D.B. at
12,000 c/s., hum and noise 70 D.B. down. Good quality reliable components used.
Chasgis finish blue hammer. Overall size 12 x 9 x 9in, approx. Power consumption 150
watts. For A.C. mains 200-250v. 50 ¢/s. Outputs for 3 and 15 ohm speakers. EQUALLY
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE
FUNCTIONS, IDEAL FOR USE WITH MUSICAL INSTRUMENTS SUCH AS STRING BASS,
ELECTRONIC ORGAN, GUITAR, eto. FOR DANCE BANDS, GARRISON THEATRES,
etc., 6tc. We can supply Microphones, Speakers, etc., 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 AMPLIFIER.

For 200-250 v. 50 c.p.s. A.C. mains. Overail size only 11} x 2§ x 2}in. Fitted Vo). and Tone

Control with malns switch, Designed for use with any kind of single player or record

changing unit. OQutput for 2-3 chm speaker. Guaranteed 12 months. Only 58/6.

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER. Spec. exactly as A5 below with exception
of output voltage. Complete kit of parts, diagrams and instructions £3/15{-, carr. 3/6

R.5.C. A5 4-5 WATT HIGH GAIN AMPLIFIER
A highly sensitive 4-valve quality amplifier for the home, small club, etc. Only 50 milli-
volts input 18 required for full output so that it s suitable for use with the latest high
fidelity pick-up heads in addition to all other types of pick-ups and practically all maies,
Separate Bass and Treble controls are b;;rovidfld. These give full long playing record
Heati ool lizibl

0 .B.
down. 15 D.B. of negative feedback is used. H.T.
of 800 v. 26 mA. and L,T. of 8.3 v. 1.5 A. s available
for the supply of a Radio Feeder Unlt or Tape Deck
pre-amplifier, For A.C. mains input of 200-250 v.
80 ¢/s. Output for 2-3 ohm speaker. Chassiz Is not alive.
Kit is complete in every detail and includes fully
punched chassis (with basepiate) with the blue
hammer finish, and point-to-point wiring diagrama
and instructions. Exceptional value at only £4/15/-
or assembled ready for use 25/- extra, plus 3/6 car-
riage. Or Deposit 22/- and five monthly payments of
929/~ for assembled unit.

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE ATmN

PUSH-PULL
ULTRA LINEAR
OUTPUT
“BUILT-IN”
TONE CONTROL]
PRE-AMP
STAGES

Two input sockets with associ-
ated controls allow mixing
of “mike’ and gram. as in
A.10 High sensitivity. Includes

b5 valves: ECC83, ECCS83,

ELS84, EL84, 5Y3. High Quality sectionally wound output transformer specially designed
for Ultra Linesar operation and reliable small condensers of current manufacture, IN-
DIVIDUAL CONTROLS FOR BA8S AND TREBLE. *“ Lift* and * Cut’’ Frequency
response +3 D.B. 30-30,000 c/ce, Bix negative feedback loops. Hum level 60 D.B, down.
ONLY 23 millivolts INPUT required for FULL OUTPUT. BSuitable for use with ail
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, QUTPUT SOCKET with plug provides 300 v. 30 mA. and
6.3 v. 1.6 a. For supply of 2 RADIQ FEEDER UNIT. Size approx. 12.9-7in. For A.C.
mains 200-250 v. 60 c/s. Qutput for 3 and 15 ohm speakers. Kit is complete to last nut.
Chassia is fully punched. TFull instructions and point-to-point wiring 8 Gns Carr.
djagrams supplied. (Or factory built 45/- extra.) ONLY . 10/
If required louvred metal cover with 2 carrving handles can be supplied for 18/8. TERMS
ON ASSEMBLED UNITS. DEPOSIT 18/9 and 12 monthly payments of 18/8. Send B.A.E.
for Hiustrated leaflet detailing Ready-t ble Cabinets, k Mi el
with cash and credit terms.

R.S.C. PORTABLE GUITAR AMPLIFIERS

JUNIOR 5§ WATT. High Quality Output. Beparate
Bass and Treble “cut’- and “boost’ controla.
Sensitivity 15 mv. High Flux 8in. l/speaker. Input
sockets for Radio/Tape or Gram Pick-up and Mike
/Instrument Pick-up. Handsome strongly made
cabinet (size approx. 14 x14x7in.) Finished in
eggshell policrome and fitted carrying handle.

Carr. 7/6. Or D it d nind
£8/ 1 9/ Gmorx:lhlyl payment:pozll. e ¢
Send 8.A.E. for leaflet.

SENIOR 10 WATTS, High-Fidelity Push-Pull
output.  Separate Bass and Treble “cut* and
“boost ” controls. Twin separately controlled
bigh gain inputs so that two instruments such as
Guitar and String Bass can be used at the same
Two Loudspeakers are incorporated, a 12in.
P.M. for Bass notes and 1 7xd4in. elliptical for
Treble. Cabinet and finish as Junior model. Bize
approx. 18x18x8in. 15 gns. Plus 10/- carr, H.P. TERMS. DEPOSIT 26/8 and
12 monthly payments 26/9. Both models for 200-250 v. A.C. mains.

'y 3 by

COLLARO CONTINENTAL 4 SPEED DE LUXE AUTO-CHANGERS, fitted TX88 Trans®
cription pick-up head. Very limited supply at only £8 19/6, carr. 6/-.

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.
Care. 4/6.

B.S.R. MONARCH AUTO-CHANGERS. Type
UAS 4 speed T/O Pick-up with sapphire stylus

d with T/O stereo] 1

Any of above supp
head for £] extra.
COLLAROQ JUNIOR. 4-epeed Single Players with
Hi-Fi T/O crystal pick-up head, £3/18/6.

R.S.c. TRANSFORMERS ruyc d. Interleaved & lmp d
WE CAN QUOTE FOR SPECIAL OR STANDARD TYPES IN ANY QUANTITY. OUR
FACTORY HAS SUPPLIED LEADING EQUIPMENT MANUFACTURERS AND GOVT.
DEPTS. FOR 15 YEARS.

FULLY SHROUDED UPRIGET MOUNTING.
250-0-250 v. 60 mA., 6.3 v. 2a., 8 v. 2 a., 2§-3-3in... 17/11
250-0-250 v. 100 mA,, 6.3 v. 44,5 v.3a.. . 25/9
300-0-300 v. 100 mA., 6.3
350-0-350 v. 100 mA,, 6.
850-0-350 v. 150 mA., 88 v.4a., . 3 a.
425-0-425 v. 200 mA., 6.3 v. 4 2., 0.t. 5 v. 3 a.
TOP SHROUDED DROP-THROUGE TYPE .
260-0-260 v. 70 mA., 6.3 v. 2 a., 5 v. 2 o, 2}-3-2}in. 16/11
350-0-350 v. 80 mA., 63v.2a.,5v.2a... ... 1819
250-0-250 v. 100 mA., 6.3 v. 4a., 5 v. 3 a.
300-0-300 v. 100 mA., 63 v.4a.,6v.3a... a
300-0-300 v. 130 mA,, 63 v. 4 a_, ct.,, 6.3 v. 1
suitable for Mullard 510 Amplifier. o
350-0-350 v. 100 mA., 6.8 v.4a,5

OUTPUTTRANSFORMERS
Midget Battery Pentode
66:1 for 384, etc.. 3J/9
25/9 Bmall Pentode 5,000 to
o DT 5 L 3/9
. 33/9 8tandard Pentode 5,000Q
... 49i9 to 3

v. 3 a.
350-0-850 v. 150 mA., 6.3 v. 44.,5v. 8 a

Q 5

Btandard Pentode B.OOO(’]9 to 3Q.
Push-pull 8 watts 6V6 to 3 ohmes. .
Push-pull 8 watts EL84s to 15 ol
Push-pull 10-12 watte 6V6 to 3Q or 15Q
Push-pull 10-12 watts to match 6V6 to 3-
Push-pull EL84 to 3 or 15 ohms. .. ..
og/g Fush-pull Ultra Linear for Mullard
Push-pull 15-18 watts, sectionally wo

KT88, etc., for 8 or 15 ohms
Push-pull 20 watt high-quality sectionally wound
6L6, KT66, ete.,, to 3or 150 .........oveonnen

LOUDSPEAKER IN VENEERED WALNUT FIN-
ISHED CABINET. Gauss 12,000 lines. Bpeech
coll 3 ohms or 15 chms. Only £4/18/6. Carr. 5/-.
TERMS: DEPOSIT 11/- and 9 monthly payments
of 11/-.

12in, 20 WATT 15,000 line l/speakers 18 ohms in Cabinet finished as above.
18 x 8in. £7/19/6 or Deposit 13/10 and 12 monthly payments of 13/10.

8ize 18 x

ACOS HQGPBY Hi-Fi Crystal Cartridges. (Turnover type
5/9 with sapphire stylus). 8tandard replacement for Garrard
W ) 8/9 and Collaro. Only 19/8. B.8.R. Ful-Fi 19/9. Garrard
po09 89| 8c2 19/9. Acos or B.B.R. Stereo/Monaural, 39/8.
16/9] Acos HIGH FIDELITY PICKUPS. GP54 with HGP59/52
17/8] Cartridge. Turnover sapphire styli, cream finish. Limited
7/9 | aumber at approx. half price. Only 29/11.
VARIABLE RELUCTANCE TRANSCRIPTION PICK-UPS.
23/9 Brand new cartoned. Very ited pumber at approx. a
quarter of list price. Only £3/18/6.

ELIMINATOR TRANSFORMERS. 47/9
120 v. 40 mA., 5-0-6v. 13, ... MICROPHONE TRANSFORMERS PLESSEY

90 v. 16 mA., 6-0-6 v. 250 mA.... 120 : 1 High quality, clamped.......... 6/9 DUAL
FILAMENT TRANSFORMERS 120 : 1 High quality Mu metal screened. . 8/9

83v.15a ...... 5/9 SMOOTHING CHOKES CONCENTRIC
63v.2a. ........ 78 250 ma., 5 H, 1000 11/9 80mA,10H, 3500 5/6 12in. P.M
0-463v. 23, ... 79 caa }ggﬁ..'gl%n..emn 11/9 6150 ma., 10 B.Ld_ll_)otn 4{31“13 in. F.M.
AUTO (Step Up/Step Down) TRANSFORMERS . 10 H, 2000 8/9 amp., 0.5Q L.T. type

50-80 watts 1151-120 ¥./230-250 v....... ..... 11/9 PARMEKO MAINS TRANSFORMERS. Fully shrouded. . SPEAKEBS

150 watts 110-120/200-230-250 v....... so... 97/9 500-0-500v.120mA,63v.4a,b6v.3a........... 319 (15 ohms), consisting of a

(LEEDS) LTD.

RSC . MANCHESTER,

LEEDS & BRADFORD

Open to callers at the following branches i~
5-7 County (Mecca) Arcade, Leeds, I. to:
54.56 Morley Street (above Alhambra), Bradford.
8-10 Brown Street (Market St.), Manchester, 2.

under £1[.

age stated.

TERMS: CW.0O, or C.O0.D. No. C.O.D.
Postage |/9 extra on all orders
under £2, 2/9 extra under £5 unless carri-
Trade supplied.
Mail Order Dept.
29-31 Moorfield Road, Leeds, 12.

ing a amall elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
for use with our All or any
similar amplifier. Rating is
10 watts. Gauss 12,000
lines. Price only £5/17/8
Or Deposit 10/ and /u
monthly payments of 10/6.

Post orders
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HEAVY DUTY EX GOVT.
SELENIUM RECTIFIERS

‘With large square aluminium cooling fina. 24 v.
16 amp. F.W. (Bridge). Limited number, 29/11.

VIBRATORS _
Oak and Wearite, synchronous 7-pin, 2 v. 7/9. 6 v. 8/3.
12 v. 4-pin non-synchronous /9.

EX. GOVT. MAINS TRANSFORMERS
All 200-250 v. 50 efs. input.
Pr. 0-110-200-230-250 v., 275-0-275 v,

100 mA.,

83v.7a,5v.3a. . 22/9
250 v. 60 mA. 6.3 v. 2 a. 10/11
350-0-330 v. 100 mA., 6.3 v. 2a., 5 v. 2. . 1819
350-0-350 v. 160 mA., 8.3 v.5a, 5v. 3a. .. 27/9
0-10-20-25 v. 24 a. (Govt, rating). Carr. 15/- 79/6
AUTO 500 watts 0-215-220-225-230-235-240 v... 20/9
50 watts, 0- 110/120."30/250 L S 800 811

Carr.  7/6.

EX. GOVT. SMOOTHING GHOKES

60 mA. 10 h. 400 ohms 3/11
80 mA. 20 h. 900 ohms. . 5/11
100 mA. 5 h, 100 ohms. . 311
100 mA. 10 h, 100 ohms 6/9
150 mA. 10 h. 100 ohms.. . 10/11
120 mA. 12 h. 100 ohms. . . 9/9
200 mA. 5-10 h. 100 ochms . 11/8
250 mA. 5 h. 50 chms .10/9

GARRARD RECORD PLAYING UNITS
Dry battery operated. Conslsting of motor, turntable
and pick-up. For standard 15 r.p.m. records. Only
£3/19/6. 2

X. GOVT. CASES
Well ventilated, black crackle finlshed, undrilled
Size 14x10x8}in. high. IDEAL FOR
BATTERY CHARGER OR INSTRUMENT
CABE. COVER COULD BE USED FOR AMPLI-

l
|
|

WAYNE KERR SIGNAL !
GENERATORS, TYPE CT53

8.9 to 300 megacycles. Output 1 micro-volt to 10 milli-
volts. Five position switched attenuator, Variable
multiplier 1 to 10, calibrated 0-20 db, C,W, square wave
and sine wave outputs, Vernler tuned, 6 Band Coil
Turret, Potted “ C "' core Transformers. Stabilised H.T.
All voltage supplies including mains, R.F. filtered.
External mod. by sine wave from 80 c.p.s. to 10 kcfs.
or pulses down to 34 sec. Complete with ali valves and
charts,

S8UITABLE FOR ALIGNING T.V. and V.H.F. RADIO.
For 200-250 v. A.C. mains. Beautifully made to very

R.S.C. JUNIOR TAPE RECORDER

KIT. 1ncorporating the B.S.R. Monardeck Tape
Deck (as used by most leading Tape Recorder manu-

facturers). A high quaility T/R Amplifier providing
3 watts output, 7in. x4in. R.A. loud~17l Carr. 12/6
speaker, Portable Cabinet finished GN!
in veneered walnut. Reel of Best TERM_S
Deposit
Quality Tape, and spare Bin. spool. £3/15/-
Amplifier is ready wired and therefore and 12 mon-
complete unit. CAN BE ASSEMBLED '-hg 21;/3'-!

IN § HOUR. Inputs for * mike ' and, CASH

Radio, or Gram. Visual Recording PRICE

level indicator, variable Tone control, IF BET-
Attractive Perspex. Facia Plate [DIEDAINGS
Attrac erspe; ate. MONTHS

RELAYS

Carpenters Type Polarised 2x9.500 turns at 1,685 obms.
19/6

Miniature Moving Coil Differential Type. 8ingle pole
2-way, or centre stable. Two coile each 350 ohms. Mini-
mum operating current 140 micro-amps, nominal 400
mlcro amps., maximum 8 milliamps. Two-way contact

urrent 100 m.a. at 50 v. A.C. or D.C. B8ize approx.
ltxixﬂn 18/6.

i b 15/-
ﬂﬂé'&‘ﬁﬂ“m'ge’, X:a’ﬁ,&vzzﬁﬂg Ve 17 Carr g/ Miniature type G.E.C. 670 M1092 sealed, wire ends, 4
Or on H.P. Oerms cfovers, piatinum, 18/9.
MIGROd-AMM%eTERS FIELD TELEPHONES
500 Micro-amp. Scaled in Decibels. Diameter
3}in. Flush mounting coeeee. 5BIB Complete including t_uell.
250-0-250 Micro-amp. Dlameter 2in.. e 14/9 Suitable for office, wire-
0-50 micro-amp.” Diameter 23in. approx. Bcaled house, factory or outdoor
0-100. Flushmounting ................... 3 /6 communication. Operate
B with small dry battery
E lasting many months.
METER RECTIFIERS 0-3 mA. .............. 15/8 Supplled  complete in
— wooden carrying case.
VOLTMETERS Only 59/6 Carr. bj-
0-300 v, A.C., 50 cps Diameter 2%in. approx each
ML Only .......c..ccoo.... weraaiaae .. 18/9

MULTI-METERS

Ferranti, Universal (A.C. and D.C.).
in carrying case with leads .

Complete

VARLEY 2 v. 14 A.H. EX GOVT.
ACCUMULATORS

9/6 | New Boxed. Only 5/9 cach, 3 for 15/-, plus 3/6 carr.

Open to callers at following branches:

5.7 County {Mecca) Arcade, Briggate, Leeds, |,

54-56 Mdrley Street (Above Alhambra Theatre), Bradford.
8-10 Brown Street (Market St.) Manchester, 2.

FIER. Only 9/9, plus 2/9 post.
(Leedsy LEEDS, BRADFORD
R. . Ltd. and MANCHESTER

Mail Orders to 29/31 Moorfield Road, Leeds, 12.
For Terms see Double page advert, Pages 134 and 135.

¢ KLAXON " TYPE IK5YJI SYNCHRO-
NOUS INDUCTION MOTORS, 230/240
volts A.C., 50 cycles single phase, 1/40th
h.p.,, 1,500 r.p.m. continuous rating,
length 7in., diam., 4iin., spindle l}in.
long, $in. thick, welght 13tb., unused, in
originil packing, £5/10/0 each.
SYNCHRONOUS MOTORS, final speed
1 r.p.m. clockwise. Fitted ‘“‘Bangumo™
“A” motor, 200/250 volts A.C.,
50 cycles, 24 watts. Overall dimensions
2¢in. x 2}in., depth 1}in. Output spindle
%in. long. {in. thick——ex-equipment.
22/6 each.

VENNER 8YNCHRONOUS MOTOR MOVE-
MENTS, 200/250 volts A.C., B30 cycles,
3 watts, final speed 30 r.p.m., jdeal for
timers. etc. 8tore solled. 18/@ each.
METROPOLITAN VICKERS LTD. TYPE
FEL, HIGH-SPEED MAGNETIC OVER-
LOAD CURRENT CUT-OUT setting 5.5
amps., 50 cycles, consists of an clectro
magrietle relay. With delicately balanced
armature, which can be finely adjusted,
' fitted in die cast metal case, 7§in. x T¢in.
x 4in., with inspection window—new
£3/716.
GENERAL ELECTRIC U.S.A. 115 VOLTS
A.C. 80 CYCLES CAPACITOR INDUCTION
MOTOR, continuous rating 1/80th h.p.,
approx. 3,000 r.p.m., overall length
5iin., 3lln dlam., spindle liln long,
Hn. thick, unused.” 45/-.
EX-ADMIRALTY PATTERN 24 VOLT
DO. TWIN COIL HEAVY-DUTY CON-
TACTORS. Made by 8.E.M. Ltd., 50 amp.,
2 make contacta. Overall size 7in. X 4in. X
2§in. Weight 6}Ibs.—new. 25/-.
¢ PLESSEY "’ SELF-PRIMING MOTOR-
DRIVEN 24-VOLT D.C. FUEL PUMPS.
Approx. 50 gallons per hour. 30 p.s.i.
10in. long, 2jin. dia. Unused. 53/8.
Inlet, outlet union, quarter B.B.P.
“STEWART WARNER” CAPILLARY
TEMPERATURE
GAUGES. 30in. length capillary, 40 to 220
degrees Fabrenbeit, 2¢in. flush mounting
dial—new, 25/- each.
STEP-DOWN TRANSFORMERS, Input
180/230 volts A.C., 50 cycles, output 2
windings 4.2, 4.2 volts, 10 amps., ideal for
soll heating, spot welding, etc. 22/ each.
$FRACMO » 200 250-VOLT A.C, ID C.
UNIVERSAL MOTORS, 1/100¢h h.p.
Dimensions 3%in. long, 2%in. diam,
8pindle lin. long, }in. thick, Ideal for
projectors, mixers, etc. 8peed 3,000
r.p.m:—ex-equipment. 32/6.

Telephone:

MUSEUM 9594

H. FRANKS

58-60
§T., Lg

SHUNT-WOUND D.C., 170/180 VOLY,
GEARED MOTORS. Final speed 50 r.p.m/,
torque 7lbs. ins., rating continuou
overall length 7in., dlam. 3}in., spindld
double ended 1¢in. long, §in. thick, welght
6lbs., unused. £3/10/0 each. -
Bridge Rectlfiers to operate the above
Motor on 230/240 volts A.C. £1/10/0.
SMALL 9/12 VOLT A.C./D.C. MOTORS.
made by Laboratories Inc., 8.A.,
coupled to gear-box, final speed approxi-
mately 100 r.p.m., %in. diam. spindle,
overall  size 3nn.x2in.xuln.—store
soiled. 15/- each.

AIR TEMPERATURE GAUGES, ref.
No. 6A/510, fitted Mercury in Bteel
Capillary Tube, Transmitting type.
Reading—30/0/504 Centigrade. B8uitable
for greenhouses, etc.—store soiled. 18/8
each,

OAPILLARY RADIATOR THERMO-
METERS, with 20, 30 or 50ft. length of
capillary tube, ref. 6A/1313, scaled 40/140
degrees Centigrade—store soiled. 27/6

each.
U.S.A. AIR FORCE 12/24-VOLT BLOWER
MOTORS, size of motor 3in. long, l}in.
diam., size of fan housing, which is made
of bakelite, 3in. diam., 13in. deep, outlet
tin. diam., intake 14in. diam.—27/6 each.
“ZENITH” SEMI-FIXED WIRE-
ROUND RESISTANCE. 25 ohms., 4 amps.
Length 10¢in., diam. 2}n.—new. 15/-
each,

SANGAMO MOTOR UNITS. Model 7.
Final speed one rev. per seven days.
200/250 V.A.C., 50 cycles—new. 30/-.
T.M.C. MINIATURE CARPENTER HIGH-
SPEED POLARISED RELAYS,
50/9—1680+168@ ohm coil. Overall
size In screening can 2}in. x l{in.x }in.
Unused., hut dismantled from apparatus.
27/6 each

“ KLAXON » TYPE EK5DBI-W?

MINISTEY 12-VOLT

3-AMP

size of relay 2in. x 1}in. approx.—
7/8 each

a S contacts D.C,
coll ream.ance 160 ohms, 24 volts opera-
tion, housed in metal screening can
‘Z‘.Mn.xlin.xl!ln.. made by Pullin Ltd.,
Hendry Relays Ltd., etc.—new. '7/6 each.

CONTACTING FLOAT SWITCHES, ref.
5CW/4642, comprising float In wire
mesh container, 3in. diam., 4}in. long,
operating make or break sealed contact,
ideal for all types of non-corrosive liquids.
15/- each.

“PARMEKO ” L-T TRANSFORMER.
Primary 110/117 volts A.C., 50/60 cycles.
Becondaries 12 volts, 6 amps. C.T. 6.3
volts 1 amp. 6.3 volts 6 amps. . In makers’
packing—unused. 35/~ each,

HORSTMAN GEAR CO. 8-DAY NINE-
JEWELLED LEVER MASTER CLOCK-
WORK MOVEMENTS, Admiralty pattern
A.3236, final speed 1 rev, 3 mins,,
with contacting point once per minute, in
metal case 3}in. diam., 2}in. deep, stop
and start device, with winding key—
unused—ex-equipment. @5/~ each.

HEAVY-DUTY CANTILEVER SOLE-
NOIDS, 24 volts D.C., Ref. 842128,
dmme!er of coil unit 2Mn. height 3in.,
weight 4lbs.—store solled. 22/6 each

SOLENOID OPERATED OIL DILUTION
VALVES, ref. 5U/3013. 24 volts, with
terminal block, suitable for alr, oll, water,
etc., maximum air pressure 40lbs. p.sd.,
overall size 3fin. long, 1lin, diam.,
approx. 7/6.

36 PAGE ILLUSTRATED MAILING LIST

1/6 POST PAID

‘“ VENNER " CLOCKWORK RELAY
TIME SWITCHES, variable 10 to 30 secs.,
fitted 250-volt A.C. 5-amp. and 24-volt
D.C. 5-amp. contacts, make or break,
panel mounting, size 2in. diam., 2}in
long. 14/- e

4 BERCO ' SLIDING RHEOSTATS, twin
former 28 ohm, 6} amps., length 14in.,
width 7in., ideal for stage dimming,
charging, etc.—new. 48/6 each.

G.E.C. L.T. RECTIFIER UNITS. Input
200/240 volts A.C. 50 C.P8. Output
24 volts D.C. 13 amps. Continuous rating.
Built in perforatcd metal case. Bize
20In. x 154in. x 10In. In original packing,
very useful supply unit for laboratory
and test gear—condition new, £12/10/0
Precision made PERMANENT MAGNET
12/24 volt D.C. Motors, geared output
500 r.p.m., approx. Ovcrall size 3in.x
1%in. x in. ‘Weight 6}ozs.—ex-cquip-
ment. 20/- each.

‘“ BRAY '’ 240-VOLT A.C, MAINS CON-
TACTORS, 20-amp. A.C. 5-pole contacts,
fitted on bakelite -panel with terminal
connectors, size 9in. X4 }in.—unused.
32/8.

“ PARMEEQ " SEACORE PATT STEP-
DOWN TRANSFORMERS.

V.A.C. 50 c.p.s, gec. 24 volt 2 amps
Fitted fuses. Neon indicator etc. 40/-,
“ROTAX " LINEAR ACTUATORS. 24
volts D.C. Travel 3in. 60 secs, Load 300

1bs. max. Overall length 12ine., diam..
24in. B5/-.
“ GABCOIGNE ¥ ELECTRONI¢ CON-

TROLLERS. Input 200/240 V.A.C.50 c.p.s.
Qutput 12 volts D.C. 8 amps., fitted Relay
panel incorporating Electronic Impulse
Timer, less valve. Fitted in Metal Case
12x12x 8ins. Ideal for L.T. Charging.
Bench work etc. 85/-.

“ TEDDINGTON ” AIR THERMOSTATS,
MODEL IT. 4}in. Stem. Range 25/105°C.
Contacts 5/10 amp., A.C. 35/-.

“ GRESHAM ** 75 WATT, AUTO TRANS-
FORMERS. Prim. 220/240 volts sec. 110
volts. 26/-.

12 VOLT D.C. MINIATURE GOVERNOR
CONTROLLED GEARED MOTORS. Fiual

output speed 1 r.p.m. approx. Fitted
Electro-Magnetic Clutch. 35/-.
S ASPEC " (LONDON) LTD. 12-VOLT

D.C., ELECTRICALLY ACTUATED VARIA-
BLE TIME CONTROL UNIT. 3 hours
on, 3 hours off, 24 volts, 6 ﬂmp contacts,
fitted ip brass c.ue S}In. m , 3in. deep.
Unused. 50/- eal
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AUTOCHANGER ACCESSORIES
C.R.T. ISOLATION TRANSFORMERS ot T O g
plifier player cabineta with cut . . £ 83/-
For Cathode Ray Tubes having Henter/Cathode short 2-valve amplifier and 6}in. speaker for above .. 79/8
circuit and for C.R. Tubes with falling emission. Fuli 1960 RADIOGRAM CHASSIS 3-valve anuplifier and 8}in. speaker for above .. 95H/-
uutructlous supplled Wired and tested ready for use,
b 60"/,, & be:knge windings. Optional Boost 25% |
= e lUputiics; VOLUME CONTROLS Ohm -
. 12/6 each
. 12/@ each Midget size: 80_ cabie Coaxial
. 126 each Long spindie, Guaranteed 8emi air spaced. }in. dia,
12/6 each 1 year. Al values. Ideal Band 111 6d
12/6 each 5 K. ohms up to 2 Meg Losses cut 50% * yd.
oux LATEST SUPERIOR PRODUCT. No switch. D.P, 8w. Post 1d. per yard extra.

High Quality. Low capacity, 10/15 pf. 16 6
Optional boost 25%, 50%, 75%. each
Type B. Mains input. Low capacity. Muiti Output
2, 4, 6.3, 10 and 13 volts. Optiopal boost 25% and
50%. Suitable for all Cathode Ray Tubes 21/-,

!ESISTOEB Al prelened values. 20% 10 ohms to 10

meg., § w., 4d.; 4 w., 4d.; 1 w,, 8d.; 1} w., 8d. 2 w, 1/-.
HIGH STABILITY } w.,, 1%, 2/- Pl'e!erred values 10
ohma to 10 meg., Ditto 5% 9d.. 1000 to 5 meg.

5 watt 13
WIRE-WOUND RESISTORS J

el } 95 ohms—10,000 ohms. e

15,000 ohms.—50,000 ohms. 5 w., 1/9; 1 /3

2)
WIRE~WOUND POTS 4w,
Btandard size Pots, long
Spindle High Grade. All
valuce 100 ohms to 50 K.
3/~ ea, 30 K. b0 K., 4/-. 6/8: 100 K. 7/8.
Ditto i w Calbon Trmk W/W EXT. SPEAKER
30 K. Mog., 3/- CONTROL 10 @, 3/-.
o/P TRANSFOBHEB.B Heavy duty 50 mA. 4/6 Muiti
ratio push-pull 7/@. Minatore 3V4, etc. 4/8. Hygrade
Push-Pull 10 watts, 15/8. Push-pull 20w. 6k. or 8k. 30/-.
L,F, CHOKES 16/10H G0/65 mA., b/-. 10H 85 mA., 10/8.
0 H 120 m.A., ]ﬁ&/& 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. Recuﬁel 83v.1la. tupped 5.
ordv. 2a. Ditto 350-6-350 ..........
MINIATURE 220 v, 20 mA., 6.3 v. 1 a.
MIDGET, 220 v. 45 mA. 6.3 v.2a. ..
SMALL, 200-0-200 50 mA. 6.3 v. 2 4.
STANDARD, 250-0-250, 65 mA 8.3 v 3 5 a.
HEATER TRANS., 83 v 7/ ... 10/6
GENERAL PURPOSE LOW VOLTAGE Outpu'.a 3.4, 5,
8, 8,9, 10, 12. 15, 1824nnd'i0vat2A 22(

ALADDIN FORMERS and cores, {in., 8d.; jmn., 104,
0,3in, FORMERS 5437 or 8 and Cans TV1 or 2, }n. sq. x
2}in or in. sq. X 1}in., /- with cores.
SLOW MOTION DRIVES Epicyclic ratio 6: 1, 2/3.
SOLON, Midget Soldering Iron, 220/40 v. 25 w., 24/-,
REMPLOY INSTRUMENT IRON. 220/40 v. 26 w., 17/8.
MAINS DROPPERS., 3 x 1ljin. Adj. Sliders, .3 amp.
1,000 ohins 4/3. .2 amps. 4/3. .1 ..mp. 2,000 ohms, 5/-.
LINE CORD. .3 amp. 60 ohms per foot, .2 amp.. 100 ohms
per foot, 2-way, 6d. per foot, 3 way 7d. per foot.

CRYSTAL MIKE INSERT by Acos 6/6

Precision engmeered. Bize only §x 14 m.

WIRE-WOUND POTS 3w
Pre-set Min. T.V.
Knurled Siotted

All values 25 ohins to 25K.,

ACOS CRYSTAL STICK MIKE 39-1. Bargaln 35/-,

MIKE TRANSF. 50: 1 3/9 ea; 100:1 Potred 10/8.
LOUDSPEAKERS PM. 3 OHM. b5in. Rola, 17/6.

6in. x 4in. Rola, 18/~ Tin. x 4in. R.A,, 21/-,
10in, =& sin. Rola 27/8. 8in. Plessey, 19/6.
6}in. 18/6. 8in. Rola, 21J-. 10in. R.A 30/~

HI-F1 TWEETERS 4in, 25/-. 12in. Plessey, 30/-.
12in. Baker 16 wt. 3 ohm. and 15 ohm models, 90/-.
12in. Baker foam suspension 15 w. 15 ohm, £8.

12in. 15 ohm Plessey 10 wt.. 45’ 1.M.1. 14 x Bin. 45/-.

I F. TRANSFORMERS 7/6 pair
465 kols. slng tuning miniature can 2y x1x1lin. High
Q and zood bandwith, By Pye Radio. Dats sheet supplied.

Wearite M800 I.F. Miniature 465 ke/s., 12/8 pur.
Weymouth I.F, Standard size 465 ke/s., 12/8 pair.

CORYSTAL DIODE G.E.C., 2/-. GEX 34, 4/-. 40 Circuits 3/-.
H.R., HEADPHONES. 4,000 chms, brund new, 15/~ pair.
SWITCH CLEANER Fllud squirt spout, 4/3 tin,

TWIN GANG CONDENSERS 368 pf. Miniature, 1iin.
x 1l4in. x lgin, 10/-. .0005 Standard with trimmers,
9/-; less trimmers 8/-. Midget 7/6; Bingle 50 of. 2/8:
100 pf.,, 150 pf., 7/-. Solid dielectric 100, 300, 500 pi., 3/8.
VALVE HOLDERS. Pax. int. Oct. 4d. EF50, EASO 8d.
Bl12A, CRT, 1/3. Eng. and Amer. 4, 5, 6, 7 pin,
MOULDED Mazda or Int. Oct. 6d. B7G BSA BBG B%A
9d. B7G with can, 1/6; B124, 1/3. B9A with can, 1/9.
CERAMIC, EF50, B7G, B9A, Oct., 1/-. B7U, B9A Cans, 1/-.
SPEAKER FRET. Goid Cloth 17ln. x 25in., 5/-, 25in. x
35in., 10/~. Tygap 54in. wide, 10/- ft. 27in. wide, 5/ ft.
Bamples, 8.A.E.

WAVECHANGE SWITCHES

2 p. 2.way, or 3 p. 2-waygqubort spindle 2/
5 p. 4-way, 2 wafer, or 3 p.W1-w. 3 wafer, long spindle g/
2 p. 6-way, or ¢ p. 2-way, or 4 p. 3-way, long spindle 3/
3 p. 4-way or 1 p. 12-way, long spindle ..
Wave change * MAKITS " 1 wafer, 8/8;: 2 wafer, 12/8:
3 water 16/-; 4 wafer 19/18; 5 wafer 23/-; 6 waler 28/8.
TOGGLE SWITCHES. B.P., 2/-; D.P,, 3/6; D.P.D.T.. 4/-;
MORSE KEY8, good quality, 2/8.

SUB-MINIATURE ELECTROLYTICS as5vy 1.2 4,858,
25, 50 mfd., 100 mid. 3/- each

THE HI-GAIN BAND 3 PRE-AMP
Cascode circuit using Va.ve 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)

0m
19-month Guarantee. A.C. 200/250 v., 4-way switch.
8hort-Medjum-Long-Gram. A.C.C. and Negative
Feedback, 4.2 watta. - thesis mxn. x 5}in. x 2¢in,
Glass Dial Bize 10 x 4jin. borizontal or vertlcal. Two Pilot
.amps. Four Knobs. Walnut or Ivory Aligned and
calibmted Chaasis fsolated from maios.

BRAND NEW £9.10.0 carr.4j6

MATCHED SPEAKERS 8in. 17/8; 10in. 25/-; 12in. 30/-.

FIVE VALVES
LATEST MULLARD
ECHS1, EFg89, EBC8I,
EL84 EZ80

SAVE
POUNDS

BUILD IT YOURSELF
BSR MONACH AUTOCHANGER
READY BUILT 3W. AMPLIFIER
HANDSOME PORTABLE CASE
HIGH FLUX 6" LOUDSPEAKER

Tota! Price
Carr. and Ins. 5/-

£12.10.0

MONARCH RECORD PLAYER

using

FULL INSTRUCTIONS supplied

RECORD PLAYER BARGAINS

Worid's finers 4-1peed Autachanger

4 Speed Autochangers, BSR, U.A.8 £6 15
Stereo U.A. £7 10
Collaro Conquest . £7 19
Garrard Model 210 ... £10 10

4 speed Single Players, E £6 19
Garrard TA Mk. [l ..... £8 8
Garrard 4 HF Transcription £17 19

Garrard Stereo Heads £2 extra.
All post free

- L X

3/- 4/6 FRINGE QUALITY
Linear or Log Tracks. AIRSPACED .... 1/-yd.

5 LEAD SOCKETS.. 2/-
S....1/- OUTLET BOXES .. 4/8

N FEE .DER pe 80Q or 300.
TWIN SCREENED BALANCED FEEDER 1/6 yd., 80 ohm.

ALUMINIOM CHASSIS. 18 s.w.g. Plain, undrilled,
with 4 sides, riveted cormers and lattice fixing holes,
with 2}in. sides 7x4in. 4/6; 9x 7o, 5/9; 11x7in.,
6/9: 13x9in., 8/6; l4xtlin, 10/6: 15x l4in., 12/8
and 18 x 16 x 3in., 18/6.

BLACK CRACKLE PAINT. Air drying, 3/- tin.
P,V.C. CONN. WIRE. coloured, single or stranded 2d, yd.
NEON MAINS TESTER SCREWDRIVERS, 5/-.

CORED SOLDER RADIOGRADE, 4d. yd. }lb. 2/8.
PAXOLIN 1/16in. x 8in. x 10in, 1[6. ION TRAPS 5i-.

AMERICAN MAGNETIC RECORDING TAPE
FERRODYNAMICS * BRAND FIVE
Sin. ggg ;eet %g% MYLAR mh’ox'r
5in. eet oo
53in. 1200 feet .. 23/8 Supegipiesipdtiny
7in, 1200 fect .... 5j- On. 1200 feet 37/8
7in. 1800 feet ... 35/~ 7in. 2400 feet 60/-
Tlustrated Ieaﬂct B.A.E. | 7}
RECTIFIERS RMI 5/-; RMc, 6 ; RM3, 8/~; RMd, 16/-;
5, 20/-; FC31, 27/6; 14486, 17/8. 14A100, 21/- -
MINIATURE CONTAC COOLED RECTIFIERS, 250 v.
50 mA., 7/6; 60 mA., 8/6; 86 mA., 9/6; 200 mA, 21/-:

300 mA., 27/8; Full Wave 250 v. 120 mA.,
COILS Wearite ™ P ™ type §/- each. Oamor deget Q"
pe adj. dust core from 4/- each. All ranges.
TELETBON L. and M. T.R.F. with reuctton, 3/6.
FERRITE ROD AERIALS. M.W., 8/9; & L., 12/8.
{.R.F. COILS. A/HF, 7/- pair. HF CHOKES 2/6

JASON F.M, TUNER COIL BET, £8/-. H.F. coil aerial
coll. Osciilator cuil, two J.F. transformers, 10.7 Mc/s.,
Detector transformer and heater chokes. Circult and
component book using four 6AMS. 2/8. Complete kit
FMT1 with Jason Callbrated dial and 4 valves. £6/5/-.
With new Jason Cabinet. FMT2, £2 extra.

CONDENSERS, New Btock.

20kV., 9/6. 1 mfd. 7kV. 9/6. 100pf. wboo pf Micas, 8d.

Tubular 500 v. 0,001 to 0.05 mfd., 9d.; 0.1, 1/~; 0.25

1/6; 0.5, 1/9: 0.1/350 v., 9d.: 0.1/1,000 v., 1/9; 0. md.,
2,000 v., 3/8; 0.001 mid., 2,000 ., 1/9.

CERAMIC CONDS, 500 v. 0.3 pf. to 0.01 mfd., 9d.

SILVER MICA CONDENSERS, 10% 5 pf. to 500 pf., 1/~;

600 pt. to 3,000
/8. DITTO

001 mfd. 7kV. T.C.C. 5/8,

pf., 1/3.
CLOSE TOLERANCE (A + pt) 1.5 pt. to 47 pt.,
1%, 50 pf. to 815 pf., 1/9: 1,000 pt. to 2, 000 pf., 2/-.
TE(MMERS. Ceramic 30, 60, 70 pt., er., 100 pt., 150 pt.

1/3. 260 pf., 1/6. 600 pt. 750 pf.. 1/9. Philtips. 1/- ea.
NEW ELEGTROLYTIGS FAMOUS MAKES
TUBULAR LAR CAN TYPES

14350 v. 2/- 50/3:0 v. 8/600 v 3/

2{350 v. 213 | 100125 v. 3/- | 16/500 v. 4/-

4/450 v. 2/3 | 250/25 v. 3/~ | 32/350 v. 4/-

8/450 v. 2/3 | 500/12 v. 3/- | 100/270 v. 5/8

8/500 v, 2/9 | 8+8/450 v. 3/6 | 2,600/3 v 4j-

16/450 v. 3/- | 84+8/500 v. B/ | 5,000/6 v. 6i-

16/500 v. 4/- | 84+16/450 v. 3/Q [ 8+16/500 v. /-

. 32/450 v. 8/9 | 8416/500 v. 5/8 | 32432450 v. @/

25/25 v. 1/9 | 16 +16/450 v.4/3 | 50+50/360 v. 7/~

5025 v. 2/- 16416/500 6/- | 64+120/350 v.11/6

50/50 v. 2/~ | 32 +32/350 v.4/8 | 100 +200/275v 12/0

FULL WAVE BBADGE SELENIUM RECTIFIERS. 2.6 or

12 v 1} amp., 8/9; 2 a, 1

CHARGER TRANSFORMERS.
for charging at 2,6 0r12v., 1} a., 15/8.2&.17/6 4a., 22/0
Charger circuit free. AMPM m 4a,and 5 a, 13 8.

VA LVES 90 day guarantee

NEW and boxed

. 7/6/8L6G 10/6| EA50
7/0 sum

EZ40
6/EZ80

RADIO COMPONENT SPECIALISTS

POSTAL SERVICE I/-, OVER £2 FREE. C.O.D, 1/6. (EXPORT C.W.O. POST EXTRA.)) Wed. | p.m.

48-HOUR MAIL ORDER
337 WHITEHORSE RD.
WEST CROYDON

THO 1665 Buses 133 or 68
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SERVICE

SMALL HIGH-
. SPEED MOTORS

Robust, high-qual-
ity, 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 4} X2 inches dia. with #in. dia.
fibre gear pinned to 3/16in. dia. shaft which protrudes
lin. from end face. Substantial terminal block.

Brand New 3 O/ - each, post paid.

This is the gttractive TRANSMITTER;RECEIVER
lightweight merican . <
Radio Altimeter that TN
superseded the British
version. A complete 14-
valve radar set cover-
ing 420-460 Mc/s it is
ideal for conversion to
radio control of models
or 70 cm. work. It
embodies three self-
contained sub-units in
separate detachable
aluminium cases, as
follows:
TRANSMITTER .
A push-pull feed-back oscillator tuneable either side of 445 Mcfs.,
frequency modulated at 100 c/s by a particularly robust moving coil
transducer. Two 955 high frequency acron valves, Case size only
3} x 6} X 2in, plus 2 X 2}in. dia. for transducer.

RECEIVER

Tuneable to transmitter frequency. Size 31 x 6} X 2in. Two 9004
acorn valves.

AUDIO AMPLIFIER

Seif-contained RC coupled 125H7, 12SH7 and 125]7. Size3 x 5 x
13in. Amplifies the received signal which is passed to detector circuit
giving a D.C. voltage proportional to the difference between the trans-
mitted and received (reflected) signal to operate internal relays which
pass appropriate correction signals to autopilot and supply external
indicator (5 mA mecter).

MAIN CHASSIS X

The main chassis carries the 3 sub-units and has a further three 12SH7
one 12SJ7, two 12H6 and one VR150 regulator, three 19, wire-wound
resistors, one 4-pole changeover relay, two SPCO relays, three twin-
ganged pre-set potentiometers, trimmers, fuses, etc.

Power supply is derived from a 27-volt dynamotor (charging rate for
24 v. supply) delivering 285 volts at 75

BRAND NEW, a very useful buy indeed at only £2 plus 7/6 carriage.

DEAF AID AMPLIFIERS

Special offer of the last few which are minus earpiece. ‘Three modern
low-consumption miniature valves in a very sensitive hi-fidelity circuit
fed direct from the built-in crystal microphone. Brand new in original
pack. Ideal for experimentation as pre-amaplifier, audio signal tracer,
etc., at the reduced price of 17/6, post paid.

SPECIAL YALVE OFFERS

Five 25SN7’s for £1. Four 11.4’s for §/-.

Four 6AM6’s for 10/-. New, by return of post.

PORTABLE AC/DC
GENERATING SET

Self-contained 80 watt unit on com-
pact chassis delivering 12 to 18 volts
D.C. Size only 14X 15x8in. Weight
46 1b. Spring mounted air cooled
petrol engine with fuel tank in base
driving integral generator that has
heavy duty bridge rectifier feeding
D.C. terminal board. Miniature °
sparking plug. Filtered air intake.

G teed
se;’:ff;ﬁfe. £9 plus 10/- carriage.

LOW INERTIA
MOTORS

Precision servo system tool com-
prising Electro Methods high efficiency
24 volt D.C. motor unit mounted to
robust aluminium face plate. Light-
weight fibre and brass reduction gear to
double ball bearing spindle terminating
in miniature bevel gear. Adjustment for

varying speed. Jewelled bearings. Gold £ 4 1 O
brushes. Brand New, post paid. .

POST FREE SNIPS

Double pole knife changeover switch on porcelain base. 2 for §/-.
G.P.0. 230 volt mains, twin six inch gong, outdoor bells. 33/6.
Siemens high-speed relays. 1,000-0-1,000 ohm coils. 8/6.
Pyrex Aerial Insulators. Four 3in. OR two 8in....... 17/6
U.S.A./British co-ax. adaptors. Four for.......... 5/~
T.C.C. oil filled 4mF condensers. 2,500 volt working 15/-
Neons. Ten 115 volt for 12/6; Six 80 volt for...... 7/6
G.P.O. mechanical counters. 0-9999.............. 716

PORTABLE POWER

Neat, lightweight but really sturdy petrol
engine. Completely self contained, air-cooled
pedestal-based unit with 5in. dia. x 3in. Vee
pulley for driving generator, pump, etc.
Made by Lauson Engines in the U.S.A. for
easy transport in a special lightweight con-
tainer. Developing 1.8 h.p. at 2,700 r.p.m.,
this very fine unit is only 17in. high x
14in. x 12in. and can be carried in
one hand. It has stellited valves to
suit any petrol, a totally enclosed
carburettor with air filter and a
mechanical fuel pump with glass bowl filter.
Flywheel cord start. Push-button stop.
Adjustable throttle, Butterfly choke, etc.
Standard 14 mm. spark plug with screen-
ed H.T. harness. Crankcase oil bath.
Supplied complete  with 3ft. flexible
exhaust pipe and detachable 9 x 3lin.
dia, silencer, driving belt and 10ft. of high-grade flexible fuel hose.
A genuine quality engine offered at the remarkable price of

only £1 7-1 0.0 carriage paid (inland only).

200 AMP D.C. GENERATORS

These relatively small but really heavy duty genera-
tors were designed for a continuous output of 200 amps
at 29 volts and are very successfully employed as a
portable welding plant when driven from a tractor
take-off pulley or separate engine as required.

Guaranteed fully serviceable. carriage
Only paid.
000000000000 0OCGOCOCGKOCGBODS
CLASS D WAVEMETERS

Popular, neat, heterodyne wave-
meter with 1 Mc/s and 100 kcfs.
reference crystals for zero set-
ting directly calibrated illumin-
ated dial covering two switched
basic ranges of 1,900-4,000 kc/s.
and 4-8 Mc/s. with appropriate
harmonics and 100 kc/s. and 1
M/cs. reference points. Press-
button shifts frequency a few
cycles for positive identification
of mg}rlxral h;ard. Phone m?nitor-
) - . ing through output transformer
and aerial output terminal for receiver alignment. r

Vibrator, power supply through selenium bridge rectifier from 6 v.
supply. In good condition, straight from Service use and complete
with twin crystal. Guaranteed serviceable. Operating instructions,

circuit and component . .
values supplied. £5 carriage paid.
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PRECISION SIGNAL GENERATOR CT53.

A modern laboratory standard instrument still
in current use

FEATURES

® Vernier tuned, Triple screened, 6-Band- coil turret covering 8.9 to ‘300 Mc/s with
72 ohm output from 100 mV down to 1uV.

(] lgrgglcsili)on decade ladder and silver slide wire attenuator calibrated in voltage and

Variable carrier level monitored by cathode follower and VTVM.

CW or modulated 30% by 1,000 c/s Sine or Square wave (variable mark/space ratio).

External mod. by sine wave from 50 ¢/s. to 10 kefs. or pulses down to 2u Sec.

Seven B7G Valves, Potted * C * core transformers, Paper capacitors, Stabilised HT.

Selected spare oscillator, pre-aged spare monitor, 1002A meter.

Mains, HT, Bias and Filament supplies fully RF filtered.

Combined cabinet/rack mounting case, Pressure sealed, Desicator, Panel Mains

voltage adjustment, Triple fused, in fact, ‘‘ the lot **!

A few with superficial dem~ge offered unguaranteed

Offered straight from Service use, complete with calibration book, cables, circuit

and less cables, ete. for £12.10.0 plus 15/- carriaze. diagram and principal technical information, checked serviceable

and fully guaranteed il 7 . Io . o

Plus 15/- for careful packing and carriage.

1.30-A SIGNAL GENERATOR 100-156 Mc/s
Modern, portable, battery operated, 5 valve Signal Generator with
alternative crystal or master oscillator, either optionally modulated by
1,000 c/s Hartley oscillator. Large directly calibrated dial with precision
slow motion drive. Five step and variable attenuator. Supplied with
matching black crackle carrying case for 6 and 135 volt batteries with 10ft.
supply cable, and metal cased 1 mA. test meter for checking crystal
resonance, etc. Brand new. £2/17/6 plus 7/6 packing and carriage.
1-95-A FIELD STRENGTH METER 100-156 Mc/s
Self-contained, tunable-input, valve-voltmeier with telescopic aerial and
battery-fed diode rectifier and pentode amplifier for measuring field
strength, presence of modulation, and approximate frequency of trans-
mitter. Compensating circuit for state of 14 and 45 volt batteries. In
attractive black crackle case. Brand new.

£2/5/~ plus 5/- packing and carriage.

ROTARY RELAY. Superb, fast acting, brand new precision unit
made by Price for RCA. Nominally 12 volt, but mighty lively on 6-volt
supply. Two heavy duty single pole changeover contacts and one
low current for external circuits, plus one break set that extends coil
winding to_reduce initial energising current to 50 mA. (at 6 v.) for
holding. Solid milled armature, laminated steel frame, 2} X 2iin.,
#%in. thick, moulded insert dielectric block.

A highly recommended spares box buy at 7/6 each, post free.

AMERICAN 400 CYCLES INVERTER.
30/- post paid.

Very neat unit indeed, only 2} dia. by 4in.
long on 13}in. high pedestal base containing
suppressor.  Ball bearings. 24 wvolt D.C,,
input for 26 volt single phase output. Instru-

D.C. LINEAR ACTUATOR

Precision heavy-duty 24-volt linear actuator
by Airesearch of Arizona. Rated loads over
54in. piston rod travel, Static 2,800 Ib.Tension
,750 Ib. Compression 850 Ib.
Size 13Lin. X 4in. dia. Incor-
porates adjustable limit
switches and thermal load
protection.

Brand New £4 . 10 . 0 carriage paid.

£10 GEIGER -COUNTER
Circuit embodies U.K.A.E. A, patent. Specially moulded case. Cur-
rently being supplied throughout the world. Three ranges—highly
sensitive—light—portable—visual and audible response—plus output
socket. Ideal for introduction to radiation measurement and nucleonic
circuitry. Specially written 40-page instruction manual supplied.
Batteries £2/15/3 extra.

ment quality—as used with Bendix Magnesyn
compass system.

VARIABLE SPEED HYDRAULIC GEARBOX

This specially made oil-filled casing houses a hydraulic torque con-
version unit originally precision made by Westinghouse from high
quality materials for the U.S. Government at an acquisition cost
exceeding £150 each. Highly suitable for lathe head drive, workshop
variable speed power take-off, etc.

Basically the unit is a back-to-back mounted, oil submerged, variable
displacement hydraulic pump (input shaft) feeding a reversible hydraulic
motor (output shaft) so that variation of the pump displacement by
manual control gives very fine selection of output speed from zero
up to 6% below input speed while a changeover valve in the supply
lines to the motor provides instantaneous reverse at any speed. Recom-
mended input speed 500-1,000 r.p.m., maximum power 11 h.p. Both
shafts gin. dia. with Woodruff key.

Tested and fully guaranteed, supplied complete with technical data
m% performance curves for the remarkable price of £16 only, carriage
paid.

KIT OF PARTS £4/17/6

Identical parts, Guaranteed performance.
Manual and printed circuit plates for
battery pack supplied (assembled pack
£2/15/3 extra). Fully illustrated assembly
nstruétions.  Spares and servicé per-
manently available.

NOMOTRON DECADE COUNTER TUBES

STC Type G10/241 latest type cold cathode, gas-filled, single pulses
uni-directional decade counter which illuminates numerals on tube
face. Operating range -20 kc/s. Cathode output 40 volts, 3.7 mA.
HT supply 310 v. plus. Apcflications include: tachometers, counting
and batching, frequency and time measurement, direct operation of
electro-magnetic relays, sequential monitoring of up to 10 different
waveforms, etc. Brand New, complete 32 /6 .

with special base and instructions. post paid.

BC.929 SCOPE UNIT

Neat, modern indicator unit especially
suitable for quick conversion to attractive
general servicing scope. (Suitable
circuit diagram and all component
values supplied.) Contains fully mu-
metal screened 3BP1 tube, intensity and
focus controls, 3-position rotary switch
and 8 pre-set, potentiometers, plus
2x6SH7, 2x6H6, 6G6, 6X5 and 2X2
valves. Designed for 24 v. D.C. or
400 cfs A.C. input. Size 14 x 8iin.
square. -Well known and deservedly
popular buy. Offered new, less (un-
wanted) motor driven aerial 50 /_
switching unit, for post paid.

AMERICAN COWL GILL MOTORS

Smaller and neater than British counter-
part. Split-field, reversible, 12-24 volts.

carr. paid.

BROTHERS LTD,,

' EVERETT EDGCUMBE SYNCLOCKS

Grade 1 industrial process timer with 3 inch dial covering § to 10 minutes in
one tenth divisions. Driven by a 16 volt 50 c¢/s synchronous clock. A meta]
rectifier provides D.C. to pull in a relay that engages the drive until the time
set on the dial elapses. As it reaches zero heavy duty contacts snap shut to
close the external circuit (at the same time other contacts break to arrest the
clock). Switching off the power trips the relay and the spring loaded dial
returns to the time set ready for the next cycle. Whole totally enclosed in a
heavy cast wall mounting case, stove enamelled black, size 6} x 7 X 4
inches. Brand new in original packings 55/- post paid.

YENNER TIME SWITCHES

Type T.S.2, first grade precision time switches as supplied to G.P.O.
Comprises absolutely silent self starting 250 volt 50 c/s synchronous clock,
mechanism totally enclosed in heavy gauge brass case. Central drive takes
detachable dial that revolves to operate sensitive on and off trips for external
mains operated circuit. Self contained clock is easily detachable from rear
mounting panel (self starting down to 80 v. and keeps running down to
15 v.).

Brand new, in original packings, and with dial and adjustable stops
g , = P R post paidf 37/6

52 Tottenham Court Road, London, W.I,

PR OOPS Head Office and mail order enquiries LANgham 0141
Shop hours 9 a.m. to 6 p.m. Thurs, 9 a.m. to | p.m. OPEN ALL DAY SATURDAY




140 WIRELESS WORLD NovVEMBER, 1960

VAN
lEach Model incorpor- =
| ates the highly success- i

ful HF/TR3 Amplifier I
{(described opposite), f
thus ensuring truly I
** Hi-Fi ** record and
playback facilities.

All prices quoted pro-
vide for the COM-
PLETE RECORDER
including CRYSTAL
MICROPHONE and

BEFORE YOU BUY-YOU SHOULD}
HEAR THESE RECORDERS—THEYl

B 5P E TEpe ARE COMPARABLE TO THE MUCH |
[ww HIGHER PRICED MODELS I
1y e . songs s e v o U0 ST £39,10,0)
Recorders on the e H.P. Terms: Deposit £7/18/-

MODEL CR3/T. Incorporates the very popular 3-speed COLLARO l
Mk, IV * TRANSCRIPTOR " Deck, which has both upper and lower £47 10 o

T (i, B R OB o1 5 o o 50 5 60 1 oo 40k 0 dGBOBG00 = u
send S.A.E. for fully H.P. Torms: Deposit 59/10/- and 12 months of £3/8/8. I
descriptive leaflets. MODEL TR3 Mk. VI corporulea the New Tuuvox Mk. VI

TWIN TRACK 2-speed Tape IDEBK. - B hpe o . b aomima 1o s oS ke
H.P, Terma De ull( 9/

MODEL HF/G2P-D

THE [DEAL * LINK " TO ADD FULL TAPE
RECORDING FACILITIES TO HIGH
QUALITY HOME INSTALLATIONS,
RADIOGRAMS, etc. Compriscs the HF/U2P
Tape Pre-amplifier tted to the Garrard Tape
Deck, operates at 3fin./sec. speed, conpects
into the tape input or pick-up sockels of existing
amplifier or Radio Chassis.

+COMPLETE WORKING UNIT, contalning
4ln. spovl of Long Play Tape.

Price £23.1 5.0
H.P, TERMS: Deposit £5 and 12 monthly pay- Hire Purchase Terms: Deposit £4/15/- wad 12
rents of £1/16/8. 4 monthly payments of £1/14/10.
Alternatively we offer—Complete Kit of Parts to build the Alternatively we offer—Complete Kit of Parts to build the

MODEL HF/G2A-D

A complete self-contained Tape Recorder
chassis incorporating Loudspeaker and com-
prising the Model HF/G2A Amplifier conpected
to the Garrard Tape Deck. Operates at 33in./
sec. speed and supplied tully lested and ready
for i operation, desi d for easy
fixing into a portable case or cabinet, only four
fixing screws being required.
Price

Complete working unit containing 4in. spoo! of
Long Playing Tape.

HF/G2A Amplifier with the ASSEMBLED AND HF{G2P Pre-ampliier with the TESTED MODEL HF/GR2
TESTED GARRARD TAPE DECK for £22.0.0 T oot T £20.15.0 R - U}‘}fl“lml%escm';e H
H.P.Deposit: £4/8/- and 12 mouths of £1/12/3 Deposit, £4/3/- and 12 months at £1/10/5 op‘:)os“.e) A small robust recorder with
The Amplifier, Model HF/G2A is available separately for: The Preamplifier Model HF/G2P is available separately for; outstanding performance. Truly portable,

o o 0 o weighs only 22ibs. Twin Track operates
{a) Complete kit o parts ......... ........... oo {a) Complete kit of parts .................... UL on 3iin./sec. speed £29.15.0
() Assembied ......... ...l £1 2-1 5'0 (b) Assembled ........ o £1 1 -5-0

H.P. Terms, Depodt £8 and 12 months at
£2

MULLARD TYPE «C” MODEL HF/TR3 TAPE
TAPE-PREAMPLIFIER AMPLIFIER
ERASE UNIT (Mallard Type * A " design)

A very high quality Amplifier incorporat-
ing 3-speed treble equalisation, using the
latest FERROXCUBE POT CORE INDUC-
TOR., FOR COLLARO-TRUVOX-BRE-
NELL WEARITE or MOTEK Tape Deocks,
has GILSEN Output Transformer, In-
cludes separate Power Bupply Unit.

KIT OF PARTS .............. £1 2'1 5'0 or ASSEMBLED £1 6'1 o-o

£3/8/- Deposit and 12 ths at RTINS BB SR R EREREES -oehal- « BEER  e L
(Excluding PowerUnltg]_l/ls/- and ;mjlmanxesmc?:g:ly CIMELIL H.P. £3/8/6 Deposiv and 12 months at £1/4/2

FOR THE HOME CONSTRUCTOR SPECIAL “COMBINED ORDER™ PRICES

The * Hi-Fi " link to add full tape
mwnﬂng facilities to High Fidelity

home installations. Tncorporales
FERROXCUBE POT CORE PUSH-PULL OSCILLATOR and 3-speed treble equaiwation
by FERROXCUBE POT CORE INDUCTOR. FOR WEARITE — COLLARO
TBUVOX — BRENELL or MOTEK TAPE DECKS. Includes separate Power 8upply

KIT OFPARTS .......... £1 4'0'0 or ASSEMBLED s‘ 7'0'0

{(a) The COLLARO ‘“STUDIO ”* TAPE DECK and our {(a) COMPLETE KIT to build the HF/TR3 Ampllﬂer.
Mullard Type ** C ** PRE-AMPLIFIER and Power Unit together with the COLLARO "' STUDIO ** DECK...  £25.10.0
2s5embled And LESEEd ... vueeeeseesorrosreoerossress oo £29.10.0 () As above but HF[TR3 ASSEMBLED and TESTED ... £29.0.0
H.P. Terms: Deposit LSIIB/- and 12 months at £2/3/3. H.P. TERMS: Deposit £5/16/0, 12 months of £2{2/6. ila
(b) Asabove but Type *“ C ” PRE-AMPLIFIER supplied as () COMPLETE KIT to build the HF/TR3 together with £30.15.0
complete Kit of Pares ro........ ... .. . ... £26.10.0 the Mi. [V COLLARO ** TRANSCRIPTOR '* DECK
{¢) The COLLARO Mk. IV TAPE DECK and the (£l extra if we are required to wire up Deck Banks)
MULLARD Type * C * PRE-AMPLIFIER and Power {d) As above but HFfTR3 ASSEMBLED and TESTED...... £34.10.0
Unit asse‘mbled and tested...........oeiiiiiiiiiiinnienn.s £35 o o H.P. Terms: Deposit £7, 12 months at £2/10/5.
o :.P.Eeposl;t £7 :ndTll monct:hs £2/||{4.d ' gl ex:rEa 'Es we are to wnr: up Deck Switch Banks)
s above but the Type ' C " supplied as complete {e) OMPLETE KIT to build the HF/TR3 together with
Kt Of PAFLS oooovoiers oot £32.0.0 the NEW TRUYOX M. VI TAPE DECK.. £36.0.0
{e) The TRUVOX Mk. VI TAPE DECK and the assembled £4 0 (f) As above but HFf/TR3 ASSEMBLED and TESTED
Type ™ C ** PRE-AMPLIFIER and Power Uit . .. ... 0.0.0 H.P. Terms: Deposit £7]18]-, 12 months of £2/17 £39.10.0
H.P. Deposit £8 and 12 months ﬂ/ls[ﬂ (g) COMPLETE KIT to build the HFfTR3 AMPLIFIER wlth
() As bove but the Type " C ™ supplicd 15 complete g3 g0 the BRENELL MK. V TAPE DECK oo £41.10.0
Kit of Parts. ... (h) As above but HF/TR3 ASSEMBLED and TESTED......
(g) The BRENELL Deck £46.0.0 H.P. Terms: Deposit £9, 12 months of £3/6/-. £45.0.0
C " PRE- AMPLIFlER and Power Unit o (i) THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
H.P. Deposit £9/4/- and |7‘. m?'nths at £3/7/6. with the WEARITE MODEL 4A DECK, incorporates
{h) As above, but the Type ** C *’ supplied as complete £43 0 o Wearite Head Lift Transformer, €tC...ccccouviviunenniine £55.0.0
. Kitof PRrts ... oo TSP TTTT T YU PR e H.P. TERMS: Deposit £11, |2 months of £4/0/8.
(i) The WEARITE 4A DECK with Type £56.0.0 (Carriage and insurance on each above is 10/~ extra)
and tested L. Attractive PORTABLE CASE is available to accommodate the TRUVOX
H.P. Deposit “:{4{' and 12 months £4/2/1. or COLLARO TAPE DECKS and we offer it together with ROLA/ CELE-
{(Carriage and Insurance on above quotes 10/- extra) STION 10 x 6in. LOUDSPEAKER—ACOS: CRYSTAL MICROPHONE
THE ABOVE SUPPLIED IN PORTABLE CASE FOR £5/10/0 extra, THUS —and 1,200ft, SPOOL E.M.I. TAPE—ALL FOR............... £
FORMING A COMPLETE PORTABLE PRE-AMPLIFIER. (Carriage and Insurance 5)- extra) 9.10.0

{7 w RV g MOFULLY DESCRIPTIVE LEAFLETS ON ALL OF ABOVES
STERN RADIOLTD. I R VIR JARE AVAILABLE—BUT PLEASE ENCLOSE S.A.E. AND
)STATE WHICH LEAFLET IS REQUIRED.
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Telephone: FLEET STREET 5812/3/4




NOVEMBER, 1960

STERN

COMPI.ETE KIT OF PARTS

MULLARD “5-10”

PARTRIDGE Output Transformer.

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.

8upplied strictly to MULLARD SPECIFICATION and Incorporating:
® Equalisation for the latest R.I.A.A. characteristics.

® Input for Crystal Pick-ups and variable reluctance maguetic types.

WIRELESS WORLD

S MULLARD DESIGNS

Designed by MULLARD—presented by
STERNS strictly to specification
MAIN AMPLIFIER

For use with the MULLARD 2-stage pre-amplifier with which an undistorted
power output of up to 10 watts Iz obtained. We supply BPECIFIED COM-
PONENTS AND NEW MULLARD VALVES including PARMEKO MAINS
TRANSFORMER and choice of the latest Ultra-linear PARMEKO or the
Price: COMPLETE KIT (Parmeko O/put Trans.). .....

2 Alternatively we supply ABSEMBLED AND TESTED
ABOVE INCORFORATING PARTRIDGE OUTFUT TRANSFORMER £1/6 - extro

® Input (a) Direct from High Imp. Tape Head. (b) From 3 Tape Amplifier or Pre-Amplifier

® Bensitive Microphone Channel (] Wlde range BASS and TREBLE Controls.
Price: COMPLETE KIT

OF PARTS £6 6

COMPLETE MULLARD 5-10 AMPLlFlER

The popular and very successful complete = 5-10 ** incorporating Control Unit
providing up to 10 watts high quality reproduction.

Bpecified components and new MULLARD VALVES are supplied including
PARMEKO MAINS TRANSFORMERS and choice of the latest PARMEKO

of PARTRIDGE ULTRA Linear Output Transformers. 11 10 o
Price: COMPLETE KIT. Parmeko Transformer..... .. Dl g gl
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/-extra.

COMPLETE MULLARD 3-3
A VERY HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR 3-VALVE
3-WATT AMPLIFIEE DESIGNED IN THE
MULLARD LABORATORIES.

ice fi MPLETE KIT
BipmENEImERL | £7.40.0
(Plus 8/6 carriage and Insurance).
Alternatively squpIied ABSEMBLED AND
FULLY TEBTED (Plu= 6/6
carriage and insurance).... £8'1 9'6

H.P. TERMS: Deposit £2 and § monthly paymentsof £1.

Our kit is complete to the MULLARD specification including supply of apecified com-
ponents, valves and PARMEKO OUTPUT TRANSFORMER. We also include switched
inputs for 78 and L.P records plus a Radio position. Extra power to drive a Radio Tuning
Unit js also available.

STEREO “ 3-3°’ MAIN AMPLIFIER

Comprises two MULLARD 3-3 Main Amplifiers on one chassie. Operales with MULLARD
STEREO PRE-AMPLIFIER. Outpnt power 6 watts. Inputs for Crystal Pick-up and
Radio

'KIT omms 0.0.0  assemmren. ... -15.0

Mk. Il ¢ Fidelity ” FM TUNING UNIT
An attractiveiy presented Unit incorporating MULLARD PERMEABILITY TUNING
HEART and corresponding Mullard valve line-up. Very suitable to operate with our

Muliard Amplifiers.
£10.10.0 £14.5.0

FOR_THE CONSTRUCTOR ... _orAssEMBLED. &

SPECIAL CASH ONLY OFFER !

This very attractive POBTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and a
matched P.M, BPEAKER ALL FOR ONLY £8 7 6
{plus 7/6 carr. and ins.). The Ampllfier LR
consists of A 2-stage design incorporating
the 3 modern BVA valves and has separate
BASS and TREBLE CONTROILS.
Portable Case will also accommodate almost
any make of Autochanger and is a".mc'.nely
finished in Grey Colour Rexine—

SUPPLY BEPARATELY:—

a) The 2-stage (plus Rectlfier) AMPLIFIE%
£4 2
(b) The PORTABLE CARRYING CASE
£317 6 (Carriage and
(c) Mln. P M. SPEAKER.. 9 Insurance 4/- extra)
WE HAVE IN STOCK A

"HI F'" LOUDSPEAKER COMPLETE RANGE BY

GOODMANS—WHARFEDALE—W.B,
ILLUSTRATED AND PRICED LEAFLETS ON REQUEST

THE “ ADD- A -DECK"”

‘MONARDECK ' & MATCHED PRE-AMPLIFIER
Thus providing full tape Recording facilities.

Carriage and Insurance 10/-.
£17.17.0

Deposit £3/12/=

12 mths. £1/8/2

Designed to operate t.hronzh the Pick-up Bockets
of the standard RADIO RECEIVER or Bmall Ampli+
fier which first-clazs results are obtained. It consfsts
of & Twin Track Tape Deck, incorporating matched
Pre-amplifier, and operaten at 3}in./sec. speed.
Supplied tully tested and only requires conrections
to the maine supply and the Pick-up Bockets, for
floating ' leads are incorporated

incorporating the
S.R.

NEW B.

which purposes *

#.P. TERMS ARE AVAILABLE ON ALL EQUIPMENT OVER £9.
FULLY DESCRIPTIVE LEAFLETS ARE AVAILABLE FOR ALL
EQUIPMENT, BUT PLEASE SEND S.A.E.

ASSEMBLED AND TESTED £8 0 0

STERN RADIO LTD.
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(a) The COMPLETE KIT OF PARTS to build

both the " §-10”" Malin Amplitier and the 2-
Stage Pre-Amplifier Control Unit......... ... £15.15.0
{b) The “ 5-10 *’ and the 2-5t: Pre-Amplifi
both Assembled and T:ﬂed ux‘e s £18.18.0

H.P. TERMS: Depoait £3/16/- and 12 montha of £1/7/8.

{c) The COMPLETE KIT OF PARTS to build
the Dual Channel **3-3’* Amplifier and the Dual

Channel Pre-Amplifier Control ¥nit........ .. £21.10.0
£1 0.0.0 {d) The Dual Channel ** 3-3 ** Amplifier and the
£11 10 o Dual Channel Pre-Amplifier Control Unit both
= »! Assembled and Tested. . ......... £25.0.0

H.I. TERMS: Deposit £5 and 12 months

(e} The COMPLETE KIT OF PARTS to build
one *5-10" Main Ampliier (Parmeko Trans-

former) and the Dual Channel Pre-Amplifier
COBEROL TR+ evnrrererrere oon P £21.100
{f) One *5-10” Amplifier (Parmcko Trans-
former) and the Dual Chanuel Pre-Amplifier
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

45-10" Main Amplifiers (incorporating Pariseko
Output Transformers) and the Dual Channel

Pre-Amplifier Control Unit
{h) Two *5-10" Amplifiers (Parnieko Output
-} Transformers) and the Dual Channel Pre-
Amplifier Contro! Unit both Assembled and

Tested 536 0.0
H.P. TERMS: Deposit £7/4/- and 12 monthe of £2/12/-.
Carriage and insurance 7/6 extra.

Prices quoted are sublect to £1/6/- extra for Partridge Trans.

£31.0.0

MULLARD FOUR CHANNEL
MIXING UNIT

Selt powered wth Cathode follower output.”
Incorporates Two inputs for CRYSTAL MICRL e
YHONES, one for CRYBTAL PICK-UPS anc §
;{}";u(;;l’n for Radio or T:
ABBEMBLED

parts £8.8.0 D TEEkED£10.0. 0
Terms Depost £2 and 12 months at 15/-.
Model I.L. ope microphoue input matched
for movlng cofl or ribbun mike £1 17 0 extra.

‘COMPLETE STEREO AMPLIFIER

Meeta the many requests for a low priced but good quality Bh!reophmuc Amplifier. Out-
put power is 4 watts. Inputs for Crystal Pick-ups and Radio Tune:
KIT OF PARTS - £8.10.0  ASSEMBLED. _ £10. 10 0

"STEREO DUAL CHANNEL PRE- AMPLlFIER

This model incorporates two 2-valve Pre-Amplifiers
(described above) combined into a Single Unit
enabling it to be nsed for both BTEBEOPHON]C
and MONAURALopenMon 1t is designed primarily
to operate with our range of MULLARD MAIN
AMPLIFIERS but will also operate equally well
with any make of Amplifiers requiring an input
of 250 1n/v.

Price: COMPLETE Alt tively ABSEMBLED
Krll"l:‘eoF PABI’i‘Eé £1 2 10 o P ::x? yTEBTLD

H.P. Terms on assembled unit: £3 Deposit nnd 12 months of £1/2/-

! ! RECORD PLAYERS

The LATEST MODELS are in Stock.
Many at REDUCED PRICES!!!
Send S.A.E. for ILLUSTRATED LEAFLET

£1500

B.S.R, MONARCH UAS8 4-spd. Mixer £6 19 6
Autochanger with Crystal Pick-up
The COLLARO “CONQUEST“4 lpd £7 10 o

Autochanger, 8tudio ” 0" Pick uj

The NEW COLLARO Model BPISJ( 4 speed Bingle Record Pluyer,
Smudlo Cartridg

LLARO 4»speed Single Bemrd Pl
i 0 " Pick-up
THE NEW B, 5 R, “Model UAIL2 is in stock. A &
AUTOCHANGER  .............o......
UAL2 s also available lncorpumting the B,! R. STEREO Pick-up,
plays L.P. and 78 reco
GARRARD RC210 4- speed Autochanger fitted with tatest Cryst,ml
PIeK-UP < tvovivenr it ias b e s
The latest GARRARD TRANSCRIPTION MOTOR “3017 with
Btroboscopically marked -turntable.
The new GARRARD Madel 4HF Higb Quality Bingle Record Player
fitted with the latest T.P. A, 12 Pick-up arm and @.C.8. Crystal Cartridge
GARRARD Model TA/Mk. I1 8ingle Record Player fitted with hlgh
output Crystal Pick-up, detachable head

HIRE PURCHASE TERMS avallable on all units £8/19I6 and over

Carriage and insurance on each above 5/+ extra.

! 1 HOME CONSTRUCTORS ! !
A RANGE OF “EASY TO ASSEMBLE” PREFABRIGATED CABINEY?:
Designed by the W.B. " STENTORIAN " COMPANY for " }{1 FI Loudspcaker BYALELE
or to accommodite high quallty The Iy Bass Refles:
Cabinets containing the very successful ' Btentorian ** speakers glve really Aret-ciars
repraduction and nre well recommended. Models are also avallable to accommulate
high-quality Amplfiers, Pre-amplifiers, Tuning Unlts, Record Players. ete. All models
are very easily assembled, in fact only a screwdriver ir required.
Fully illustrated leaflets are available, inciuding complete Apeciﬂcauonu of the various
STENTOBIAN l.()UDBPhAthS Please enclose 8.A.E.

SSEARE 109 FLEET ST,

er, lncorpontl’l‘lg. thastudio

LONDON, E.C4
FLEET STYREET 5812/314

Telephone
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A SHORT LIST FROM
OUR YAST STOCK

COSSOR ‘* TRAVELLER'S FRIEND *’
4 TRANSISTOR POCKET RADIO
Complete kit of parts to build this wonder-

ful set. Size 6 x 3] x 1ljins. Weight
17 ozs. Printed circuit, ferrite aerial,
2in. speaker. Original price 18 gns.

P. & P. 2/6

£7-19-6 Complete

WIRELESS WORLD

| STEREOPHONIC HI-FI EQUIPMENT AT “GIVE AWAY’’ PRICES

FREE DEMONSTRATIONS AT ALL TIMES WITHOUT OBLIGATION.
BRAND NEW IN MAKERS' CARTONS

ALL MOWJELS 100-250v.

PL6/21 10 WATT MONAURAL AMPLIFIER AND
COMBINED PRE-AMPLIFIER CONTROL UNIT
5 Inputs. Size l4}in. wide, 9in. deep, 4in. high.
LIST PRICE £29-8-0

15 GNS. CARR. & INS. 7/6
" 8PA11 STEREO AMPLIFIER AND PRE-
AMPLIFIER

Twin 10 watts output, 3-dimensional Monaural
reproduction by combining both channels, 3

NOVEMBER, 1950

DL7-35
POWER
AMPLIFIER

I P P PO OO OOOOOOOOYVIOVYVIYVIVIVIVYVVYV IV VV VYV VP VYV VPV vV UVVY W vV
LA A e o e o o o o ara o o o e o e o e 4 o o o o 4 4 o o o & o o & & A & e 4

high, 8jin. deep.
Printed circuit, ferrite aenal, 5in. speaker, igh, Buiggceer
push-pull output. Long and Medium 19 GNS.

waves. Complete kit of parts.

* EASY S8IX P%’X‘;:SLE TRANS'STORI inputs for each channel. Size 14}in. wide, 4in.

LIST PRICE £29-8-0
CARR. & INS. 7/8

54 watt
+0dB.
with SP21/2 Pre-Amp. Control Unit for stereo-
phonic reproduction.

ak output. Freq. response 5 ¢/s-30 Kc/s
'wo of these can be used in conjunction -

£9-15-0 P. & P. 1/6

LABGEAR AUDIO POWER OUTPUT
METER

Build this wonderful meter in an evening.
Two ranges: 25 mW-1W and 1 W to 10 W.

COLLARO STUDIO TAPZ TRANSCRIPTOR
3 motors, 3 speeds 1, 3§, 74. Push button

Type CME/1702 90° BY MAZDA. -
Not Surplus. Heater (amps) 0.3, Heater
(Volts) 12.6. Makers’ Seconds.

SPECIAL PR.CE £3-19-6 P. & P. 10/-

AN COIL AND E.H.T. T fi [{
?I?ls NTth! £1 NextrE. e or! 12 GVSn-

STEP 11 STEREO PICK-UP PRE-AMPLIFIER
Size 78 x 4§ x 24in.
£4-19-6 CARR. & INS. 7/6

REZORD CHANGERS

LIST PRICE £6-16-6

Accuracy 5%. Complete kit:

£2-19-6 P.& P 2/- B.S.R. U.A.3 complete with latest £6-19-6

- TALE G “ ful-fi *’ cartridge =¥9J=
Stereo £7-1 9-6

COLLARO GONQUEST 4 Speed auto £7-19-6

controls. LIST PRICE 18 GNS.
£12-19-6 P.& P. 3/6 GARRARD RC120 4 Speed auto 9 GNS. Twin channel. Designed primarily for use with
I D COLLARO JUNIOR 4 8Speed Singla £3 ‘5 0 two DL7 35 Power Amplifiers. Six inputs for
17in. TUBE BARGAIN Play Complete with Arm and P.U. = V9=V | each channel. LIST PRICE £28-10-0

P.aP 36

SPECIAL OFFER

CO8SSJR AM TABLE RADIO. MODEL 571.
Brand New L/M Bands LIST PRiGE 13 GAS.

P.& P 3/6.

Size 14}in. long, 9in. wide,
LIST PRICE £31-10-0

CARR. & INS. 12/6

8iin. high.

£16-19-6

sP21/2

STEREO PRE-AMPLIFIER CONTROL UNIT

£16-19-5 CARR. & INS. 7/6
SPECIAL OFFER TO ALL OUR CUSTOMERS.
Two DL7-35 Power Amphﬁersa]and one SP21/2
Stereo Control Unit at a speci:

ireat 4T GNS.
| Ideal for use in clubs, halls, public performances,etc.

WIRECOMP ELECTRONICS

378 HARROW ROAD, LONWVON, W.y
Hours of business: 9 am. to 6 p.m. Open all day Saturday. Opposite Paddington General Hospital

TEL.: CUNNINGHAM 9530

Buses 188 & 36 pass the door.

BENSON'S BETTER BARGAINS

MORSE KEY with buzzer. on board, wired for 4} v. battery, 8/6 (p.p.
1/6). TELE ‘““ F ” intercom. sets, good condition, pair 65/-, post free
Gt. B. METERS (10Q/4) with two centre-zero movements, 600 and 400
uA, 8/6. RELAYS. 6/12 v. 2 heavy make contacts. on base, 3/6; or
superior, bigger type, 7/6. TRANSFORMERS. Open, upright, input
200/250 v. Outputs:—250-0-250 v., 150 mA., 5 v., 3 A. and 6.3 v. 5 A,,
25/-. Input 110/230 v. Outputs:--6 v., 2 A. twice, shrouded, 10/6.
Potted, “ C " core: Input 230 v. Outputs:—6.3 v., 0.3 A. (1A. actual),
twice, 8/6; Outputs: 510-0-510 v. 2756 mA., 375-0-375 v. 83 mA., b v.
3 A, 6.3 v. 7 times (17 A}, 45/-. CONDENSERS, block, paper, 8 mfd.
250 Vw. 4/-; 600 Vw. 6/-; 4 mfd. 2 kWV. 7/6; 600 Vw. 3/6. Switch fuse
splitter, DP 15 A. 15/-. Pane! fuseholders, 1/3; Panel Lampholders
‘mdicators), 1/6. MONITOR 58, triggered oscilloscope, comprising
ndicator 548 and Power Unit 675, 230 v. A.C. input, with cables and
circuit. Cathode probe unit extra, 17/6. £8/10/- (Rail 15/-). HEAD-
PHONES, CLR, 7/6. CR100 Noise Limiter assemblies with valve, 3/6.
NEW M.C. METERS, 34in. round flush, 50uA, 70/-; 200 pA centre
zero, 50/-; 1 mA., centre zero, 45/-; 1 mA,, 58/-; 24in. 1 mA., 22/6;
100 mA., 8/6; 2.n. 300 mA., each 8/6; 24in. M.I. 20 v. A.C,, 8/6; 300 v.
A.C. 2}in., 15/-; 100 v. A.C., 3iin, 45/-; 150 v. A.C., M., Bin, in
case, 45/-. VIBRATORS, Mallory G634C 12 v. 4-pin, 7/6; 6 v. 5-pin
reversible, 7/6. R1155B, good condition, tested, with handbook, £8
{Rail 10/-). DRIVES: slow-motion Admiralty 200:1 ratio, scaled 0-100
5/6. R11558.M. “ N " type, new, 10/6. VIBRAPAK, 8 v. D.C. to 250 v.
60 mA., smoothed case, 22/6. 12 v. to 250 v. 60 mA., 22/6 (p.p. 3/6).
DYNAMOTORS (post 3/8). 12 v. to 230 v. 60 mA., 11/6, 6 v. to 250 v.
60 mA., 11/6. CHOKES. LF 10 H, 200 mA., 8/6; 100H, 60 mA., 8/6;
OH, 100 mA,, 5/6; Potted 10H, 100 mA,, 7/6; “C" 10 H., 250 mA.,,
12/8; 5H, 400 mA., 10/6. R.F.27, good cond., 18/- {p.p. 3/6). HEATERS:
Strips, enclosed, 220 v., 100 watts, 3/6; finned, 115 v, 200 w., 2/-;
230 v., 475 w., 5/-. Keys, morse, small, brass, 8 A., 3/-; covered, with
plug, 4/6; large T7/6. ELAYS, co-axial, small, 12/24 v., with plugs,
10/6. SWITCHES: Wafer: 21§ole, 4 way, 4 bank, 1IP6W6B, 2P5W4B,
4P2W2B, 1P7W3B, 1P11W2B, 4P2W5B, 3/6 each. Ceramic 2P4W1B,
1P5W3B, 1P11W, 3P3W2B, 3/6." STUD, 1P24W2B, 1P8W2B, 3/6;
1P19W2B, §/6; 1P40W3B in brass case, 12/6,

SPECIAL OFFERS
TELE “F" intercom. s°ts gond condition, pau d8.+, del'd Gt, 8.
VALVES, brand new, cartoned: QQV 60 40 £3; 815 30'~; 6BM6 £3;
Q875/60, CV242, CV248, each 1/6; 6SKrG1 5§/-; SP41, 114,
CV328 earh /-

LIST AND ENQUIRIES S.A.E. please. Terms, C.W.O. Postage extra.
Immediate despatch.

Cuilers & Pust: W. A. BENBON (W W), 136 Rathbone Roac, Livaraai, 15.
Callers: SEF 8858
SUPERADIO (Whitachapel) Ltd. 161 Whitechapel. Liverpooi,2. KOY 1130

BARGAINS

Stock-taking Clearance. All new and unused. Prices post paid.
Collaro Tape Motors, clockwise or anti-clockwise rotation. 18/-.
40-40 mFd. 150 volts, size lin. dia. by 2in. long. I/-.

Contact Cooled Rectifiers, 250 v., 50 mA,, 6/-.

R.F. Transistors, White Spot, 4/-.

American Ferrodynamic Recording Tape, 7in. spools, 1,200 feet,
boxed, .

.ImFd., 350 volt, metal tubulars, Sprague or Dubilier, 3/6 doz.
Our standard range of instruments are available ex stock.

Send for details to:

GRAYSHAW INSTRUMENTS

126 Sandgate High Street, Folkestone, Kent.
Tel.: Folkestone 78618.

A. C. SOLENOID TYPE SBM

2 Now fitted with
stainless steel guides—
six times the life
Continuous 3% lbs. at 17
Instantaneous to 16 lbs.
Smaller sizes available
Also—Transformers to

7kVA 3 phase.

R. A. WEBBER LTD.

18 FOREST ROAD, KINGSWOOD, BRISTOL.

PHONE 67-4065
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SUPPLIED
COMPLETE &
WITH CRYSTALS.
Accesso ies esn  be
supplied to order at
extra cost,

7

WIRELESS WORLD

Get Finest Value from IRONGATE—England’s Leading Equipment Wholesalers
Bulk Buying means LOWEST PRICES. All Equipment is in TIP-TOP condition

and operates from a Standard Dry Battery—HT/LT. 94/I.
3 v. (i.e. Ruben Mallory Type I).

£1 o of B7G valves are employed: 1-3A4, 6-1L4, 4-1T4, |-1S5.
Only each. 2.1A3. Each set is in first class condition.
Special quotations for guantities up to 3000 sets. “22°° SETS ALSO—300 available only. New condition £10 each.

Y
exvo‘“ ONL

ALKIE TALKIE

‘‘ 88 *’ sets—just released by Ministry of
Supply. Produced to exacting specifications W rooen "ﬁ
by leading manufacturers E. K. Cole & Co. this I
Transmitter/Receiver weighs only 5§lb. (approx.)
and measures 31in. x 55in. x 9%in. Itisa4frequency
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TELEPHONE
HAND N°11

14 of the current series

7,500 YARDS!!
SCREENED WIRE FLEX
FOR ONLY 2d. per yd.

For Immediate Delivery—priced far below
cost,

Specifieation:  Close braided 14/.0048in. Covered
.024 p.v.c. Tinned Copger. Screemed, Assorted
colours Applications: Microphone leads, pick-up
heads, etc, ON MAKER'S REELS.

220 yd. REELS (min. quantity) 36 8 P, & P
TEN REELS £17. Carr. Paid. . B

HEAVY DUTY
20 AMP. L.T. SUPPLY UNIT

(.}- - s
i

: by
™ | 8.T.C.
Normal

cost over
£100

&g’ Essential

equipment

for Electronic

P Engineering, research
laboratories, schools.

{deal for battery charging etc.
Guaranteed for 20 amps.

Output: D.C. Variable up to 20 amps. and
24 v. or trickle charge 125/350/700
ampere hours.

A.C. 100/260 volts 45/65 cycles.
16 x 24 x 32in. high.

£22-10-0

ex Warehouse
(Cire. diags. and instru, loaned for 10/- deposit.)

Input:
Size:
In attractive
Grey Cabinet.

8pecial Bulk Purchase makes possible
this
UNIQUE
OFFER
World Famous
TELEPHONES

“F" TYPE
in Attractive Case

ONLY

£4-1 9'6 per pair 37‘

The best portable telephone ever

made. Original cost £40! Range
up to 5 miles. Ideal for FACTORIES,
BUILDING SITES, FARMS,
OFFICES, 2 perfect case sets with
batteries, 100ft. cable, etc.

TELEl L "' hHIGH POWER as above, but
complete with amplifier.
Carr, 12/6. 6 o 10 o o
D3 STRANDED TELEPHONE CABLE.
New Mile Drum 85/-. Carr. 17/6.
ENGLAND'S LARGEST STOCKS OF
TELEPHONE EQUIPMENT.

ROTARY CONVERTORS

p Input:

i Output:
230 v.A.C.

% 150 wates

50 cycles

Housed in
wooden

< case and fitted
with voltage control slider resistance switch,
plugs and A.C. mains voltage output check
meter. Supplied in perfect condition, in-

dividually tested, €9/19/6 each. P. & P. 10/-,

irongate

(M.0.) COMPANY

—aaeeeeeeee
CONSTANT VOLTAGE?
TRANSFORMERS

FERRANTI 7}-KVA MOVING COIL

Btabilized output voitage in the range 200-250 v.
Plug-board tappings. The selected output voltage is
constant with + 3% at all loads 0 to 30/37) amps.
whben the supply voltage is varying over the range
+8% to ~12%.

% Frequency compensated 45.56 and 54-66¢fs.
% Excellent output wuve-form.

% Can be used as a variable transformer.

v Unused, Complete with spares and instruction
book at a fraction of the normal cost.

% A.C. MAINS STABILIZER. ONLY £65

AUTO TRANSFORMERS
Alr Cooled (100% under-rated).

3KVA
GUARANTEED 230/250 tapped, 12 amps,
8 KVA 103/120¢ tapped 28.5 ampe
Made by well-known manufacturer and housed
in strong metal case. Weight: 2 cwt.

Brapd new. in original maker's case.

PRICE £15.0.0 Carr. 25/-.

L o . S e e .

S

with 4
over £100.

Complete system
speakers—saves

MADE TO STRICT GOVERNMENT SPECIFICATION.
Will take up to 20 speakers. fdeal for INDOORE or
OUTDOORS. Entire premises— Factories, Ware-
houses, Bports Grounds, etc.

Output: 30 to 60 watts. Valvea: Four 6L6, parallel
push-pull. Input: 200-250 volts A.C. Leads, hand
mic., plugs, spares, included. " Robust wooden transit
case 174 x 15} x 12in.

ORDER NOW—WHILE STOCKS LAST.
Extra speakers 22/~ each, carr. paid.

P.A. SYSTEM (EX GOVT.)

Complete with amplifier unit, 4 speakers,
microphone, headphones and all spares,
packed in wooden cases, 6 or 12 volts D.C.
handling capacity 8 watts. Ideal for cars,
boats, factories, etc. 15 gns. Carr. 30/-

AERIAL
MASTS

IMPROVED TYPE 50 MK.II
36ft HIGH

Kits comprise—six 2}in. dia.
Tubular Bteel Bections of Bft.
length, top-section and base
Pickets, Guys and Fittings.
YOU can purchase this
normally  expensive MAST
for a fraction of its cost.
Please add £1 for (return-
abie) wooden carrying case.
The MABT s particu-
larly suftable to take
aerials for Tx. Rx.
F.M. and TV (especially
COMMERCIAL) and has
many other uses. Extra

6ft. sections can be sup-
plled at 17/6 per section.

£8.10.0 only o

U.S.A. Type 45ft. TELECOM AERIAL
MAST. (; 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.
Carr. extra. British Manufacture only.

ARMY TYPE 32FT. MASTS similar to
above but 10 lin. screw-sections, suitable for
permanent lightweight installation. Kit in
canvas bag, £5/15/-. Carr. 7/6.

Limited Quantit:
36ft. TELESCOPE MASTS
Finest quality brass. Non-rusting. Base
diameter 2fin. Complete with hand-winding
winch for easy, rapid extension; and cable-
wire bracing stays. One of the best masts

ever produced. each
Winds down to 9ft. £35 Carr. £1/10.

Dept.(ww1z), 2, IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2

PADDINGTON 223112/3
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BRAND NEW AM/FM (V.H.F.) CHASSIS
(P. & P. 10/-)

AT £13.6.8.

Tapped input 220-228 v. and 226-250 v. A.U. ONLY.

Chasais size 15 x 63 x 5}in. high. New manufacture. Dial 14} x 4in. in gold and black.
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 & O.P. Transformer, Tone-control fitted.

Covers 1,000-1,900 M., 200-500 M.; 88-99 Mc/s.

Vaives EZB0 rect., ECH81, EF89, EABC80, EL84, ECC85. Bpeaker and Cabinet
o fit chassis, 57/6.

10 x 6in. ELLIPTICAL SPEAKER, 20/- to purchasers of this chassis.

TERMS:— (Chassis) £5/68/8 down tinc. carr.—and 6 Monthly Payments of 30/-.
or with Cabinet and Speaker £5/9/2 down and 7 monthly Payments of 32/-.

Boms tarpished but fully working unused chassis at £10 (10/- carr.).

3-VALVE AMPLIFIER (INCL. RECT.)

Capable of glving 4 watts. Mains 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 4in. elliptical speaker or 8}in. round
(Goodmans); state which.

ONLY 87/-. (3/- P. & P.).

STUPENDOUS OFFER!
13-CHANNEL TUNER
LF. 34-38 Mc/s. complete with
valves PCF80 and PCC84.
Removed from chassis but in
working order.* Also 16-19

Mecfs.

15/~ @6P. & Py Kuobs
2/8 extra. Some

tuners less valves 7/8.

50 SILVERED MICA AND CERAMIC CONDENSERS, 10/-. 50 RE3(STORS, b/-.
ALL NEW

NEW WAXED TUBULARS, 350 v. or above, 3 of each. .001, .002, .005, .01, .02,

.05, .1 mF. Total 21 for 4/, post paid.
selections.  Suits G.E.C. sets BT45-43, 4544

9] oy
5148, 5147, 5643, 5642 and 6641 without altera-

NEW ITA AND BBC TUNER
By well-known manufacturer for superhet
TVs with 35-38 Mc/s. LF, For all areas: covers
all 13 channels. Switch gives BBC and two ITA

tion. Easily adapted as aerial convertor, and instructions can be provided free.
Has ITA and BBC co-axial sockets and separate gain controls.
Some without valves at only 12/6 (P. & P. 3/-).
GRAMOPHONE AMPLIFIER g:“
with 5in. BPEAKER. On Fabric-
and Output Transformers. EZ40
and EL41 Valves. Tone and
Plenty of Volume. Fully Guaranteed. Two Knobs supplied. Ready to play. Useful
for 8tcreo. ONLY 57/-, post 3/-.
3/-P. & P.
Brand new 200-240 A.C. mains. Bass,
valves EZ80, ECC83 and 2-EL84 giving full
8 w Chassis 12 x 3} x 3}in. With o.p.

WITH VALVES PCF80 and PCC84, 22/6 (P. & P. 3/-.).
covered Baffle 12} x 8in. Mains \ \“ H:”ﬂ' T ST T s
i i 7

L

Volume Controls. On/OfA switch.

PUSH-PULL AMPLIFIER £4/15/-

treble and vol. controla flying panel. With

trans. for 2-3 ohm speaker.

A Quality Tape Recorder. Valves EZ80, ECC83, ECL82, DM70 Record Level In-
dicator. Acos Crystal Mike. 850ft. Emitape. Extra spool. 33in,/sec. B.B.R. Monar-
deck (1) Vol. (2) On/Of Tone. (3) Ext. L.8. (4) Monltor. (5) Radio Input. (8) Mike
fnput. Fast forward and reveree controls.  Cabinet size 14 x 11} x 7in. Today’s
Best Value at 22 gna. (10/- P. & P.). Low Interest Terms: £8 down and 6 monthiy
payments of £3. Write for descriptive leaflet. Cheaper model at £20 carr. pd.

LISTEN WITHOUT INTERFERENCE
Fully built V.H.F./F.M. Set. Mullard permeability
tuner, FOUR Mullard valves. 88-98 Mc/s. Metal (Blue,
and grey) cabinet 12 x 7} x 6fn. ONLY £8/8/- (4/-
carr.). Cheap room dipole 1(/-, 300 ohm twin fceder,
8d. yd. With 12 montbs’ guarantee.

Delivery by rewurn. €.J.0. 2/-‘extra. Terme: Cash with order or one-third down and
balance plus 7/@ (up to £7/10/-) in equal four monthly payments. Balance over
£7/10/- add 1/- in £]1 and pay In not more than 6 monthly payments. See special
terms for A.M.-.F.M. chuasis. All new goods uniess stated. Bend 6d. for 16-page
cataloguc. BATISFACTION GUARANTEED. Posted orders to Camberley.

GLADSTONE RADIQ 544 sr. cameenLev,

. Tel. 22791

.3 Church Road, Bristol 5. Tel 51207 (Camberley closed Sat.)
247, New Road, Copnor, Portsmouth, Hants.

-(Portsmouth and Bristol closed Wednesday afternoon)

WORLD NOVEMBER, 1960

EXPORT ONLY &

PROMPT deliveries Mobile V.H.F. Radio Telephones. Frequency ranges
on five bands (l) 36-44 Mc/s, (2) 65-78 Mc/s, (3) 78-100 Mc/s, (4) 18-
132 Mc/s, (5) 156-174 Mcfs. R.F. output |0 watts. A.M. Single Channel,
crystal controlled. To operate from 6 v. ,12 v. or Mains supply sources.
Reconditioned with same as new guarantee. Prices from £55 per complete
station. FOB U.K. Port, as illustrated.

GENERALLY AVAILABLE
H.F. Radio Transmitters 300 watts Modulated R.F. Output.

H.F. Radio Telephones 14-12 Mc/s, 25 watts R.F. Output.

Military Wireless Sets of very many types including Handy-Talkies.
Spares of all types for military equipment.

Field Telephones of all types, Switchboards and line components of British
Post Office types.

Cl?rrier Telephony Systems—Terminals and Repeaters—Components of
all types.

V.F. Telegraphy Systems—Terminalsand Repeaters—Components of all types.
Alrcraft Radio Compasses, Distance Measuring Equipment and aiso 10-
Channel V.H.F. Radio Telephones.

R. GILFILLAN & CO. LTD.
NATIONAL PROVINCIAL BANK CHAMBERS
29 SOUTH STREET, WORTHING, SUSSEX
Tel.: Worthing 8719 & 3018

~~HI-FI MAIL ORDER SPECIALISTS~

SPEAKERS * AMPLIFIERS * TUNERS ° MOTORS ° PICK-UPS

FREE Carriage, Packing & Insurance (U.K.)
WORLD WIDE EXPORTERS

* OVERSEAS ORDERS SENT FREE OF PURCHASE TAX
AND SHIPPED PROMPTLY AT MINIMUM COST *

Typical Export Examples:
LERK Bereo’30 amp Wi MONTREAL MELBOURNE
£62 14 0 $176.20 £64 19 6
£91 17 6 $258.50 £93 5 0
£120 2 0 $337.50 £124 11 0
£20 50 $56.80 £21 1 0
£17 6 0 $48.60 £17 10 0

All the above prices include Carriage, Packing and Insurarnce [ |

C. C. GOODWIN (SALES) LTD.
(Dept.W.12) 7, THE BROADWAY, WOOD GREEN,
LONDON, N.22 wolers | Tel, BOWes Park 0077/8.

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR "ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Svoondaries for 3.75 and 15 ohms)
T.44. 6-10 amp. ultra linear, 8,000 ohm. 43% tappings 30/-. P/P. 2/-,
T.162, 5-10 amp. and Osram 912, 6,600 ohm. 20% tappicgs, 30/-. P/P. 2/-.
T.100, 5-10 amp. LOW loadlng, 6,000 obm., 28/-. P/P. 2/-.
T.142. 7 watt stereo amp., 9,000 ohm. 20% tappings, 26/-, P/P. 2/-,
T.140. 3 watt amp., type A tape amp., 3 watt stereo, 5,000 ohm, 12/-,
MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 cfs),

T.85. 5-10 amp. and tuner, 300-0-300 v., 120 mA., 6.3 v. 2.5 a., 6T, 6.3 v. 2.5 a,,
8.3 v. 1 a, 32/-. P/P. 2/6.

T.58, 510 amp. 300-0-300 v. 100 mA. 6.3 v. 2.5a,, cT. 6.3 v. 1 a, 2%/-, P/P. /6.
T.101. Two 5-10 amp. Low loading, 300-0-300 v., 150 mA., 8.3 v. 4 a., cT., 6.3 v.
1a., 34/-. P/P. 2/9.

T.143. 7 watt stereo 250-0-250 v.,.150 mA., 6.3 v. 4 a. oT., 6.3 v. 1 a,, 33/-. P/P.
2/9.

T.141. 3 watt, 300-0-300 v, 60 mA., 6.3 v. 1 a,, cT., 6.3 v. 1 a,, 22/-, P/P. 2/-.
T.163, 2 watt stereo 250-0-250 v., 80 mA., 6.3 v. 2a. cT., 6.3 v. 1 a., 25/-. PfP.2/6.

T.A. Trans. and Rectifier. 270 v. D.C. 100 mA,, 6.3 v. ¢T., 3 a., 32/-. P/P. 2/
T.B. Traus. and Rectifier, 270 v. D.C. 60 mA.;-6.3 v. cT., 2 a., 25/-, P/P. 2/,
All traneformers fully guaranteed, all shrouded fully except T140 and TB. Write
for our fully illustrated catalogue, with all data.

SPECIAL OFFERS T44 and T55, 59/-; T143 and two T142's, 82/-. P/P. 3/6 on both.
Mullard’s latest Publication detaillng the complete mnge, ** CIRCUITS FOR AUDIO
AMPLIFIERS,” §/8. P/P.

. 1. s
SOUTHERN TECHNICAL SUPPLIES, 83, stalloq Road, Portslade, Sussex
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Wilkinsons

METERS GUARANTEED

F.8.D, Size Ty(?e Price
100 Microamp 34in. MC/FR 80/~
50 Microamp 24in. MC/FR 70/~
250 Microamp 2fin. MC/PR 40/~
500 Microamp 2}in. MC/FR 37/6
1 Milliamp 23in. MC/FR 35/~
2 Milliamp 24in. MC/FR 25/~
30 Milliamp 24in. MC/FR 15/-
100 Milliamp 2jin. MC/FR 15/-
20(; Zl;hamp 24in, MS/F R 15/-
Te % -
3 Ams:le ; :2 R}Cﬂ;ﬁ gg‘- etz o g
5 Ampere 24in. MC/FR 35/~
10 Ampere 24in. MC/FR 35/=
20 Volts 2iin. MGFR 35/-
30 Volts 24in. MC/FR 35/~
40 Volts 24in. MC/FR 35/=
500 Microamp 2in, MC/FR 25/-
1 Milliamp 2in, MC/FR 27/6
6 Milliamp 2in. MC/FR 27/6
10 Milliamp 2in. MC/FR 27/6
20 Volts 2in. MC/FR 27/6
30 Voits 2in. MC/FR 27/6
40 Volts 2in. MC/FR 27/6
15 Amps 2in. MC/FR 12/6
3 Amps 2in. MC/FS 27/6] Compicteglistaol meters
5 Amps oin.  MC/FS C O e
80-0-30 Amps, 2in. MC/FR 15/6  Muttimeter Model 1274,
50-0-50 Amps 2in. MC/FS 12/6 20,000 ohms per voit.
6500 Milliamps A.C. 84in.  MI/FR 30/~ 20 megohms, 20 ranges
25 Amps D.C. 24in.  MI/FR /S RENS AT ICY P10
50 Amps A.C. 4in.  MI/For PR 65/~ Post#/
300 Volts A.C. 2¢in. MI/FR 25/=

METER RECTIFIERS 250:A 1 M.A., 56 M.A,, F.W. bridge, 8/, post 6d.
GROSS POINTER METERS. 2scparate 100 mxcmamp movements, 22/6.
MICROAMMETER. 250 F.S.D. 34in. F.R. Sangamo Mod. $37. Scaled
for valve voltmeter. Circuit available free, 55/-, post 1/8.

UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-50
microamps, dia. 4in. Knife pointer, mirror scale. Complete with
leather carrying case. Ideal for laboratory use, £10, carriage 3/-.
PORTABLE VOLTMETER. 0-160 voits A.C./D.C. accuracy within 2%,
8in. mirror scale, knife pointer, in th:hcd case. A precision moving iron
instrument at a ver: low price, £4/19/6, post 3/6.

WHEATSTONE BRIDGE 1 to 10,000 ohms, plug type, £5, carriage 7/0.
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacmes from 5 pf. to
50 mfd. and resistances from 5 ohms to 50 megohms. Valve voltmeter
range 0.1 to 15 volts and condenser leakage test. Full working instruc-
tions supplied with Instrument. £9/19/6, post 3/-.

SLOW‘$OTION V/ERNIER DRIVE. Scaled 0-180°. Ratio 38:1, diam.
3in 6 1/6

FREQUENGY METERS. 46-55 eycles per second 230 volts, 8in. dia,
Flush Round. Brand new in maker's box, £10/10/-, post 3/6.
MINIATURE PRECISION MOTOR, 12 v. D.C. Size 1§ X 1}in. diam.
Latest development. Extremely powerful with low consumption.
Weighs as little as two ounces and totally enclosed in polythene pro-
tective 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.

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.
2.2Q+2.20Q) H96A 15/6 20 2CO0. 4184GA 18/6
145Q+ 145 H96C 19/6 700Q 2C.0. 4184GD 19/6
500Q2+ 5002 H9D - 22/6 25002 1 makeHD 4186EE 22/6

1700Q+ 1700Q2 H96E 25/- 2700Q 2C.0. 4184GE 21/6

Siemens High Speed Open 1800 2m2b MI1087 19'6
1002 + 100Q2 H85N 15/~ 6700 4 C.O. M1092 21/6
85000+ 8502 H85W 15/~ 2500Q 1C.0. M1022 22/6

1000Q 4 10062 H95A 17/8 5000 2C.0. M1052 25/~

ERICSSON SEALED. Highly sensitive. 700000 1 € O 24 v. 25/-.
Comprehensive range available from stock.
SWITCHES. 1 hole fixing, 3 amp. 250 volt.
1/6 each, 12/- doz.
RACKS— POST OFFICE STANDARD. 6ft. high
with U-channel sides drilled for 19in. panels, N
heavy angle base, 4ft. 10in. in stock.

ELAC LOUDSPEAKERS

Permanent Magnet
3ohms. 5in. Round 12/6 post 1/6

JACK PLUGS. Cylindrical bakelite screw-on
cover, 2 contact 2/6, post 6d.
SOCKETS One hole fixing for above, 3/6, post 6d.
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TELEPHONE SET 1YPE “ A.” Ringing and Speaking both ways on a
four-core cable. Carmes the voice loudly and clearty over any distance. Two
handsets are supplied as illustrated and the set 1s complete with Pushes,
Buzzers, Battery, Plugs and Sockcts. We can supply 4-core PVC cable at
10d. per yard or 2-core at 3d. per yard extra. Piice 15/~ set, post 3/6.

TELEPHONE SET “ TELE-F.” This is the best known portable telephone
ever made, it has a built-in generator for ringing the other instrument and
requires only twin wire between the sets. The set of two instruments and
batteries in carrying case, £7/10/~, post 7/6. Twin flat P.V.C. wire 3d. yard.
TELEPHONE S8ET TYPE ‘K. The most compact telephone set available
as the 4} v. flat battery and buzzer 1s built-in to the hand instrument. Ring-
ing 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.

RESISTORS EX STOCK, IN QUANTITY WIRE WOUND, HIGH
STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICE.

MAGNETIC
COUNTERS

Counting to 9999.
2-6 v. D.C., 15/- each, post 1/6.
75-230 v. D.C. 15/- each, post 1/8.
HIGH SPEED TYPE No. 100c.
35/-, post 1/6.

VEEDER-ROOT MAGNETIC COUNTER. General purpose type with zero
reset. 800 counts per minute up to 999,999. 48 volt D.C. 55/-, post 2/6.
THERMOSTAT SATCHWELL, 12in. stem 0/250 volt A.C./D.C. 15 amps.
A.C. 10 to 90 degrees cent. 25/-, post 2/6

ROOM THERMOSTAT. Adjustable between 45 and 76 deg. Fahr., 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-, post 2/-

THIS MONTH'S SPECIAL OFFER: ROTARY CONVERTER. Input
24 v. D.C. Qutput 220 v. A.C. 250 watts. Pedestal type with D.P.
Ironclad switch. BRAND NEW. Bargain at £17/10/-, Cge. 15/-.

ROTARY CONVERTERS. Input 12 D.C. Output 230 A.C. 50 cy. 1356
watts. In fitted case with variable resistance, 0/300 voltmeter. The ideal
job for T.V. and tape recorders where A.C. mains are not available. £10,
carr, 16/-. Special connectors, one fitted with 6ft. heavy duty flex and ciips
for D.C. side, 10/~ set, post 1/-. ROTARY CONVERTER, input 12 v. or 24 v.
D.C., output 230 v. A.C., 135 watts, £8/10/-, carriage 7/6.

BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal
case 16in. X 8in. X 11lin. (I'wo will make an ideal power supply for our 12 volt
Rotary Converters.) Uncharged £6/10/- each, carriage 15/-. 24 volts 86
amperes, £14 each, carriage 15/-.

GEARED CAPACITOR MOTORS. 220-240 v. 50 cy. 30 watts, 300 r.p.m.
also spindle for 1425 r.p.m. A powerful and useful motor 15] , ‘post 3/6.
TERMINAL BLOCKS. 2-way 4/- doz., or box of
50 for 15/-, 3-way 6/- doz., 50 for 22/6 post 1/6.
TERMINAL STRIPS w1th ceramic supports from
2 to 24 ways @ 4d. per w

MEGGER = CIRCUIT TESTING OHM METERS.
0-1000 ohms and 100 ohms—200 K ohms INF, com-
plete with spikes and leads. Brand New. 97/6,
post 2/6.

T.C.C. CONDENSERS. 0.1 Mfd. 31 kV. 75/- each, 1 Mfd. 10 kV. 45/- each-
SOLENOIDS suitable for remote control, mechanical indicators, etc. 12 v

D.C., 400 M.A., 30€, 8}in. arm, }in. movement, §/- each, post 1/6.

NIFE BATTERIES. Nickel Cadmium 12 volt 18 ampere hours crated and

connected alkaline filled. Brand New £4 each, carriage 10/-. Also available
2.4 volt 10 ampere bours, 20/- each, post 3/6.

TRANSFORMER. Smgle Phase 250-115 volts 50 cycles 5 KVA double
wound, £30, carriage extra.

FANS INDUSTRIAL TYPE 230/240 volt A.C. Capacity Motor, 18-inch
blades in housing, adjustable louvres, filter. Brand New, £25, carr. extra.
AIR BLOWER powered by a 230-volt AC. 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 20/-.

EXTENSION SPEAKER in cabinet 9in. X 8in. X 4in. Permanent Magnet.
3 ohms. Ready for use, 25/-, post 2/6.

PUMP Electrically Driven by a 24v. DC motor. Works efficiently on 12v.
Totally enclosed, self lubricating driven through 4 to 1 1eduction gearbox
delivering 60 g.p. h. /301b./sq. in. Inlet and outlet unions } BSP 37/8, post 2/6

0SCILLOSCOPE No. 11 with high-class amplifier. 230 volts. £12/10/-, cge. 15/-.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY

Phone : CRO 0839 Grams: WILCO CROYDON
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.5. HA MAIL ORDER SPECIALISTS

Please quote Dept. M.O.W.W.
36 WINCANTON RD., HAROLD HILL, ROMFORD

up to 5 miles.
Building Sites,
Offices.

As new.

TELEPHONE SETS

Ex-Army. TYPE *'F.”
system between 2 polnts.
For use in Factory,
Timber Yards and
Housed in portable carrying
case, and complete with Ringer and
100ft. twin twisted telephone wire.
Tested and guaranteed.

Our Introductory Price Offer

£6.15. 0 per pair.

Ideal Phone
Efficient

=

POLISHED STEEL CASES. Useful for the
Home constructor for building that Baby alarm,
crystal or transistor set. Lid removable by two
screws. Size: 34in. x 3in. x I§in. Only 2/9
each. New Ex-Unit.

ROTARY TRANSFORMERS TYPE HT.3|
Input: 11.5 volt.
Output: 250 volt
at 120 mA. Type
HT 32 Input:
1 1.5 volt. Output:
490 volt at 65 mA,
HT.31. Ex-Units
but tested, 35/- ea.
HT New in
cartons, 20/- ea.

DRAYTON COMPACT CAPACITOR
START AND RUN MOTOR. Type RQG.
Beautifully constructed to stringent Ministry
spec. Fully reversible, and made to operate on
200/250 v. A.C. 50 cycles. 1.75in. oz. torque at
2,250 r.p.m. Condenser req.: 5 mfd. 350 v.
D.C. Size: 2}in, dia., 2¢in. wth., in. x din.
spindle. Only 35/-.

HYSTERESIS MOTORS. By Smith's Aircraft
Instruments. Type: HM2/I/D. Drag Cup. 2 volt
400 cycles. 40/- each. New. Type: HM/I4/].
|15 volt 400 cycles. 50/- each. New. Type:
HM/12/10. 115 volt 400 cycles. 50/- each. New.

MINIATURE
DYNAMIC SPEAKERS
4 Made to rigorous Government
specification for the Admiralty.
As supplied with all current
Transistor Kits. Can also be
used as sound power intercom.

2in. diameter. 3/9 each.
New and unused.
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. Ideal also
for Radio Control, fishing rod or pennant
mast. 7/6 complete. New.

PLESSEY E.H.T. CONCENTRIC CONNECTORS
Types available. Plugs: CZ 64562/
64658/64646. Sockets: CZ
64647/64659/64661. New and
unused. For Radar ”
Stations, TV Link-
ups and Atomic
research appli-
cations.

PANEL FUSEHOLDER ASSEMBLY
ZA{US [054. American pattern.
Will take standard cart-
ridge fuses. New.

2/6 each or 6/~ pkt. of 3.

8/6 pair

AMPLIFIER FIELD TELEPHONE No. |I.
Single stage amplifier designed to extend the
working range of the above Telephone, or
Telephone Type *‘ L."” Complete with working
instructions, spare valve and Canvas carrying
case. New. 27/6 each.

CASES SPARE PARTS No. 5C. ZA‘US 1839.
Complete. For W/S. No. 19. 15/- each. New.

HEADPHONE AND MICROPHONE
ASSEMBLY, No. . Moving coil. As used
on W.S No. 19. New and packed 30/- com-
plete assy.

BLOWER MOTOR. Hoover type, 80 volt.
Will operaie on 250 volt A.C. with 8 mfd.
condsr. in series, New and unused. 17/6 ea.
OPERATORS or
INSPECTION
LAMPS

Type No. 6A. ZA 12645. Takes
M.E.S. bulb. Ideal for Aircraft,
Car dash, Map or T/X inspection.

3/9 each. New and unused.
HEADPHONES. Low resistance. Type
DLR5. Suitable for crystal sets, or intercom.

self-energised phones. New. 6/6 pair.

TERMS: C.W.O. or C.O.D.

1 ALL CHEQUES and P.O.s payable to M. Sheridan (Electronics) Ltd. 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.

The full range of HIRSCH- *
MANN components for
Radio, T/V, Tape Recorders,
Communications Equipment
and Test Gear comprising :
PLUGS - TERMINALS
SOCKETS *+ TEST
PRODS - AERIALS (in-
cluding Automatic Elect-
ric Types), are described
in catalogues now available
from Sole U.K. Agents.

NEOFLEX LTD |

123a, Neasden Lane,
London,

Telephone:
GLAdstone 2718 & 4075.

Enquiries
Area Stockists throughout
the U.K. 1

N.w.10.

All enguiries:

invited from

EXPORT ONLY

The Reception Set R 209

A 10 valve High-Grade Super Heterodyne Receiver
v(guvl‘xi facilities for Receiving R/T (A.M. or F.M.) and

Hermetically sealed. Built on miaiature valves and in-
corporating its own vibrator power supply unit driven
by a 6v. battery (2 point connector included).

The set provides for Reception from rod, open-wire
or dipole aerial, with loudspeaker or phone output.

Overall measurements:—Length
i depth 9in. Weight 23 lbs.

FULLY GUARANTEED AND TESTED h

P. C. RADIO LTD.

170, GOLDHAWK ROAD, W.I2
Telephone: SHEpherds Bush 4946

12in., width 8in.,
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TRADE Telephone:
o 27 TOTTENHAM COURT RD., LONDON, W.I MU s
INVITED The oldest Component Specialists in the Trade EST. 30 YRS.
All Electrolytic Condensers as advertised in May issue still available.
HIGH CLASS '
STEREO AMPLIFIER JJ%:,iF o ek i ses aad et one, morkine n tae shop-~You i besmasedi BARGAIN OFFER 2100 (Voniiy

Complete Ready To Plug In

And still ... We proudly present the greatest All-Transistor Circuit of our time
BUY AS YOU BUILD the **MIRACLE’’ Super Six Plus

ANY PART SOLD SEPARATELY

Makes up to a portable transistor superhet embodying all the latest design developments including a self-oscillating mixer, two
double-tuned IF stages, audio amplifier and a matched push-pull output stage. Also two germanium diodes are incorporated,
additional to the six Mazda transistors, one as detector and the other to assist the AGC as a variable damping element.

12 Good Reasons why the Miracle has no equal

v Printed Board engraved with
component locations

Y Special provision for use as a
CAR RADIO

v Double-tuned IF Transformers

Y 6 First Grade Mazda transistors
plus 2 Mazda hi-efficiency diodes

v Hi-flux 5in. (12000 lines) 25-ohm
loudspeaker

Y Full coverage Medium and Long
wavebands

*J%in" tuning dial with 5 | slow Our inclusive price for all
motion components, cabinet and bat-

% Long life dry battery. 150,200 tery complete in every detail:
hours

% Internal high-Q Ferrite Aerial £1 1 10 o

v Push-Pull matched output stage L =
400-milli-watts plus 3/6, Regd. p.p.

Y% 35in. x 74in. x 10in. attractive -
two-tone case — total weight S Ry lgssociated SoIgPPOent

approx. 4 1b.

v Comprehensive Manual supplied

—so easy to build

parts supplied separately at
the published prices.

e & o

INSTRUCTION MANUAL AND CIRCUIT BOOK containing itemised list of all component prices, 3/6 post free. Seé and hear

a complete working model in the shop.

ACCLAIMED BY OVER 10,000 PEOPLE THE FINEST TRANSISTOR KIT OBTAINABLE

MOULDED TROPICAL PAPER CONDENSERS

Small, non-inductive, insulated, high-grade Capacitors
150 v, Wkg., 15 ditd. 5% 10d. .22 Mid. i0% 9d. 2 Mrd.
10° 1/10. 250' Wkg., 008 Mfd. 9d, 1 Mid. 1/1. .22 mtd.

1[4 1 Mrd. 10% 1/7. 500 v. Wkg., 680 pF., 1,000 pF.,
l 600 pF., 2,200 pF., 7d. each. 3.300 pF gd. 5 000 pF.,
6,800 pF., .01 Mfd, Qd each, 8,200 p! 1/-. .022 Mid,
03 Mid. 10d each. .047 Mfd. '2%. 05 Mfd 11d, each.
.1 Mfd. 11d. .25 Mi1d. 1/7. .6 Mtd. 1/3. 750 v. Wkg..
470 pF., 10%, 820 pF., 1. 500 pF 2,000 pF. 84d. each . 5000
pF., 6,800 l"Qdea-. ﬂl.lOOvakg.
1, 500 pF. pd. 6,800 pF. 10d 01 Mfd., 1,500 v. 1/-, .12 M{d.
18 Mid. 1/]1 each.

VALVE HOLDERS

4 pin UX, 7d, 5 pin Brit. Pax, 24, 7 pin Brit, Pax, 3d,
% pin Brit. Amp. 4d, Int. Octal Pax. 3d. Mazda Octal
Pax 3d, Loctals Amp. 8d. B7G Pax. 6d. B7G P.T
8d. B7G Cer. with saddle and valve retaining spring o
BSA Pax. 4d. BSA Amp, 64, BSA Cer, 8d, BSA Pax. 8d.
BSA Cer. 10d. B9A Cer. with saddle and valve retalning
spring 1/-. (Internat. Octal McMurdo @d.). BSA printed
circuit 10d. B?7G Valve Cans §d. EY88 High voltage
holders 1/3.

VARIABLE GANG CONDENSERS

Twin Gang 20 pF, ldeal for F.M. 2in. x 1{in. X 1, 2/-,
Twin Gang .0006 MFD. 2§in. x 2in, X 1}in. Spindle yin.

Min. Twin Gang .0005 MFD, 23in. x ljin. X 1}in. Spindie
3in. 5/6 (with Trimmera).

Twin Gang .0005 MFD, Geared with 3.M. 3/6.

AM/FM 2-Gang Condensers. 500420 pF. 3/8.

TRANSISTOR COMPONENTS

3UB MINIATURE ELECTROLYTIC CONDENSER:
Most with sleeves, all at /3 each.

.1 mfd. 50 v,, .25 mld, 15. v.,.5 mMd, 50 v, 1 mid,,
10v.25v.,,2mid, 6 v. 15 v. 70 v. 4mld,l2v 5 mid.
25v.,86mid, 3v.8v,8mid, 3v. v 15 v. '40v lOmfﬂ
l|v25v 16 mid. 3V. 6w 30 v., 20 mid, 15 v,, 25 mid.
12 v., 30 mid, 3 v. 8 v, 12 v., 50 mfd. 6 v.

SUB MINIATURE TRANSISTOR COILS
:::l of 8 LLF. Transformers 470 Kec/s plus Osciilator

Ap specified for Mazda Circuite 23/6 complete
As specified for Mullard Circuits 23/8 complete
WTC oscillator Colls for Jackson or Plessey Gang 4/€
eau;h. WTC 470 ke/s. 1.F. Transformers 4/- each, 7/(
pair.
SUB MINIATURE CARBON POTS
SK., 50K. 220K. 330K, IM, 2/-, 5 M with switch
4/6 5 K., 1/8. 500K preset 1/- 1M Transistor Pots &/-.
3K Trnnemtor Pots 1/6.
FULLY MOULDED TRACK POTS
.(Diameter }in. BHORT S8PINDLES) 2/6 each.
100@, 2500, 400q, 600Q, 1k., 2k, 2.5k, Ok., 10k., 25k.
30k., 100k. 250k. 500k., IM.

SUB_MINIATURE METALLISED PAPER CON-
DENSERS {in. x }in. 100 v, working.
.003 MFD., .0022 MFD., .002 MFD., .001 MFD., &d.
02 MFD,, .04 MFD., Price 9d. each,
TRANSISTOR GANG CONDENSERS
With intermediute screen and switch for L.W. pre-selection
as specified for Mullard transistor circuits, 11/-.

MIN. POLYSTYRENE CONDENSERS,
10 pF., 50 pF., 58 pF., ., 82 pF 100 pF., 125 v.
wkg,, §d. each. 300 pF., 350 p ., 390 pF., 470 pF 560
pF., 1,000 pF., 1,200 pF.. 4,000 pF. d. eacn.

SWITCHES ROTARY
Size 1fin. dia. 2in. spindles. Price 2/11 each.
1 pole 10 way. 1 pole 12 way. 2 pole 2 way. 2 pole 3 way.
2 pole 4 way. 2 pole b way. 2 pole 6 way. 3 pole 8 way.
3 pole 4 way. 4 pole 3 way.

POTMETERS CARBON—HI-GRADE
Moulded Tracks. Diam. lkn., 2}n., splndles 5K., 10K.,
25K. Linear only. 80K., 100K., 250K., 500K. ‘ZM. Log
or Linear, less switch, 2/6 each. With nwitch 4/8.

TRANSFORMERS
86,0000 to 30 3{6 10,0000 to 30

Universal CRT Boosters witb tapped primaries 2 v. 6.3 v.
13 v. 26% boost all taps. 10/, Filameat transtormers
centre tapped 6.3 v. output, 1.5 amps., 5/9; 3 amps. 9/6.
Charging Transtormers. Tapped all voltages 2 amp. 14/3,
4 amp. 16/6

Andio Output Types.

MODERN TV COMPONENTS

Ferox Line OfP transformers, 16 Kv. U25 10/8. (90° Types
12/8). Frame O/P transformers to match 4/§. Bcanning
Colls 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. 250 mA. 2/6.

G.E.C. Metal Rectifier 250 v. 250 mA. 10/-. 34 Meg. 1.F.T,
1/ ea. 38 Meg. 1.F.T, (link) 2/- ea. Masks 14in. 17in,
and 2lin. 2/6, 3/6. 4/6 (plus 2/6 p.p.).

MISCELLANEOUS

Crocodile clips 4d. Coax. Plugs and Bockets 2/ per palr.
Condenser clips lin., }{in., 1§in. and 1{in. §d. ea. Parmeko
Smoothing Choke 8/9 Hy. 100 ma. /8. 500 pF. 15 Kv.
moulded Condensers 2/§. WX2s Westector §d. Transistor
Twin gang condensers 287 +166 pF., ¢x equip., 4/8. Vib-
rator Hash Chokes 1/-. Ext. Lond- -speaker panel with
switch 1/=-,

D1SC CERAMIC CONDENSERS 500 v. Wkg.,

500 pF., .001 Mid. .002 Mid, .0025 Mfd,, .003 Mfd., .00
Mid. @d. each., .01 Mfd, 9d.

TV PRESET CONTROLS
Knarled knob and 6Ba fixing holes.
10K., 25K., 50K., 100K, 200K,, 250K,
1/3 each 28K. wirewound 1/6.

500K, 1.5M.,2 M.

Diam, lin. 1000 5K.,

We have an extensive rangs of Waxed Paper Coundensers
(average price 5d. each) Metallised Paper Condensers
(average price 11d. each) and Wirewound resistors 5/6/7-
watt types (average price 1/- each).

STAMPED AND ADDRESSED ENYELOPE with any enquiry please

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

TERMS OF BUSINESS: CASH WITH ORDER OR C.O0.D. ON ORDERS OVER 10/-
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HIGHEST QUALITY—NEW LOW PRICES

Gr s GUARANTEED
Months
HAZDA, CORSOR. aal e, AR [N PEs
ggﬁi’;%uﬁi; 9[10in. £2- 0-0 £3-10-0| sz
gguoncgg%:r? FAg |2!n. £2'1 0-0 . £4'1°-° o
TORY. l4in, £3- 0-0 £5- 0-0| gg-15-0
S U5 A guns wser. | 15/171n, £3-10-0 £5-15-0| . s3764
NEW13K3g _|)|in.  £4-10-0 £6-15-0| £7-15-0

4-SPEED RECORDPLAYERS

Latest Turntable, together with light.
weight Staar Galaxy dual sapphire crystal
turnover pick-up head. Amazing value

(Pick-up only 19/-). £3/10/-. Carr. 3/-.
B.S.R. Monarch (WAS) £615 0
COLLARO CONQUEST £619 0
BS.R. Latest UAl4 £719 0

STEREO OUTFITS

Consisting of two 3 valve (10F3,
10P14, UU9) 3-watt mains ampli-
fiers each complete with 8in.
loudspeaker in neat bakelite
cases with independent controls,
together with UAB Stereo changer
and screened leads. Unrepeatable

£11,10/-!
AMPLIFIERS ONLY 49/- EACH.
UA8 STEREO CHANGERS
B.S.R. Monarch Autochangers
fitted with quality Stereo Cartridge.
Truly amazing value at £6/19/-

13 CHANNEL TV’s

TABLE MODELS, FAMOUS MAKES.
Absolntely complete

These sets are unequalled in value due to

huge purchase direct from source. They

are untested and are not guaranteed to be

in working order. CARR. ETC. 15/-,

12" —£3.19
14" —£6.19
17" —£9.19

ALSO 12 5 CH. TV’s 55/-

TRANSISTORS: 55, 4/6
48/~ doz. WHITE SPOT 6!6, 69/~ doz.

PM SPEAKERS i :ici
s 8/- I 11/ 1o 13/

I.T.V. CONVERTERS
with power pack. Very compact External
{Internai fitting. Band.change 39/_
switch. Manul. cartons. Listed £7

VALVES

BY RETURN OF POST
GUARANTEED 3 MONTHS
NEW LOW PRICES

109, DISCOUNT

of any SIX VALVES marked in black type (16%
in dozens). Post: 1 valve, 6d.; 2-11, 1/-

FREE TRANSIT INSURANCE. All valves are new
or of tully guaranteed ex-Government or ex-equip-
ment or.gin. Satisfaction or Money Back Guaran-
tee on goods if returned unused within 14 days.

SPECIAL OFFER
TO PURCHASERS

0z 5/- | 6E8G  §/9 | 20P1 11/6;EB34 1/6| EN31 16/-| T4l 76
1A7GT 11/8 | 6K8GT 11/- : 20P3 12/6 |EB41  7/- | E¥s1 8/- | Ul4 8/-
1C5GT 10/6 | 6K25  7/6 [20P4 17/~ |EBS1  3/9  BMALL 9/-|UI8  8/6
1HSGT 9/9|6L1  12/6 | 20P5 16/~ | EBC33 5/- | EY86  8/6 U22 8/9
114 8/9 | 8L8 9/6 | 25A6G 8/- | EBC41 8/6 | EZ40  6/0 [ U24 718
INSGT 9/8|6L8G  6/9 (25L6G  6/0 | EBC81 7/9 | EZ4l 7/6|U25  13/8
1IR3 /8 | 6L7 9/- | 25L8GT 9/- | EBF80 8/6 | EZ80  6/9( U2  10/-
184 8/9 | 6L18  O/- | 2524G 8/- | EBF89 8/8 | EZ81  7/3{ U3l 8/3
185 5/9(6L19 11/6 [ 278U 16/- | EBL21 14/- | GTIC 7/- | U33  11)-
1T4 4/9 [ 6LD29 8/8 | 30Fs  7/- | EBL31 16/- | GZ32 8/9| U35  8/9
2D21  4/6 /- | 30F: 9/6 | EC52 3/ | GZ34 12/6|U37  26/6
344 5/8 8/- [ 30P4 18/6 | ECC31 9/6 | HABCS09/6 | U50  8/-
3Q4 7/3(6Q7G  6/8 [ 31P12  8/- | ECC32 4/- | HL41DD9/6 | U52 5/8
384 6/6 | 6Q7GT 9/3 [ 30PLL 10/6 | ECC34 /- | HVR® /6 | U181  9/6
3v4 a/6 | 8SA7  6/8 | 3BL6GT 9/- | ECC35 6/ | KT33C 6/6| U281  8/6
5R4G 11/- | 68G7  4/9 |335W4  6/6 | ECCS1 5/6 | KT38 9/- | U282  15/-
5U4G  5/6 | 6SH?  4/6 | 25Z4GT 6/- | ECOS3 6/6 | KT44  6/6 [ US0l  14/-
5V4G  9/9|63J7  8/- | 50CDEG16/- | ECC83 7/6 | KT45  8/6| U309 12/6
5Y3G  6/- | 68K7  5/3 | 50L8GT 9/3 | ECC84 8/9 | KT61 9/~ (U320 12/8
5Y3GT 6/6 | 63LIGT 6/6 GISPT 11/- | ECC85 8/3 | KT66Y12/6 | U339 11/-
5Z4G  8/6 | 6SN7GT 4/9 6/6 | ECF80 10/3 | KT81 '14/- ( U403  9/6
5Z4GT 11/~ |68Q7  6/3 90AV 4/6 | ECF82 9/9 | KTW61 5/8 | USOl 28/-
8ASG  9/8| 6857  8/8 | 185BT 16/- | ECH21 14/- | KTW63 4/8 | UABCS0 8/9
8AC7  4/3|6U4QT 10/6 | 807A  b/- | ECH35 7/6 | KTZ6S 5/8 | UAF42 9/-
8AG5 4/3|6V6G 5/ [BOTE  3/8 | ECH42 8/9 | MUI4 8/- (UB4l  8/-
6AG7  8/8 | 6VGGT 6/6 {955 3/9 | ECH81 8/3 | N37  11/-| UBC41 8/3
6AKS5 6/9|6X4  5/- 936 2/9 | ECL80 8/3 | N78 15/ | UBCS1 10/-
6AL5 3/9|6X5G 56 (2050  3/6| ECL82 10/- | P4l 4/6 | UBF80 8/9
6AM6 3/0 | 6XDGT 6/8 | 9001  4/- | ECL83 14/8 | P81 2/3 | UBF89 8/6
6AQ5  6/-| 7B6 9/8 (9003  4/-{ EF22 12/- | PABCSO011/- | UBL31 14/6
6AT6  -|7B7 7/3| ATP4 2/9| EF36 8/3| £CC84 7/9 | UCHz21 14/8
6AUS  8/8] 7C5 76 | AZ31  9/-| EF39 4/3 | PCC85 9/3 | UCH4Z 8/8
6B8G 38| 7C8 7/3 | B38 8/6 | EF40 13/6 | PCC89 13/9 | UCHS1 9/-
6BA6  6/-|{7H7  7/6 | B85 4/9| EF41  8/8 | PCF80 7/6 | UCL82 11/3
6BE6 6/ | 787 9/8 | CBL31 23/3 | EF42  7/8 | PCF83 9/- | UCL83 13/8
6GB6G 12/8 | 7Y4 7/6 |OY31 9/9 | EF50-BR2/- | PCL82 9/3 | UP4l  8/6
6BW8 8{-|10C1 11/- [ D§3 1/6 | EF50-AM2/6 | PCL83 11/6 | UF42 7/
6BW7  6/9|10C2  13/6 | DA90 6| EF54 8/3 | PCIS4 9/9| UFS0 9/~
604 3/6 [10F1  6/8 ( DAC32 9/9 |EF80  5/9 [ PEN25 4/8| UF85  9/-
6C8 4/3| 10F9  10/3 | DAF91 8/- | EF85  7/- | PEN45 7/3 | UF86 14/6
6C9  11/6 | 10P13 9/6 | DAF98 8/3 | EF86 %11/~ | PEN46 5/3 | UF89 7/3
schG u/e 10P14 9/6 | DF33 9/0 | EF89  8/- [PL33 9/ 78

6CHS 12AHS 9/9 | DF91  5i- |EF91  3/9 | PL36 11/- | UL44 12/6
6D6 m 12AT6é 7/9 | DF98  8/3 | EF92  4/9 | PL38 14/6 |UL46  9/9
6F1 6/9 [ 12AT? 5/6 |DH7? 7/-|EL32 4/6 | PL81 /9| UL84 8§/
6F6G  8/3 | 12AU7 6/6 DK32 11/8(EL33  §/- | PL82 ¥/8 | UM8BO 9/8
6P13  6/9| 124X7 DK91 6/9 | EL35 8/6 | PL83 8/~ 6 12/6
6F14  11/8{ 12J5GT a/e DK92 8/8 | EL37 11/6 | PL84 11/-|UU7 9/
6F15 11/6 | 12K7GT 6/- | DK96 8/3{ EL38 12/8 [ PY3L 8/3 | UYIN 11/-
6HE 2/-| 12K8GT1g/- | DL33 8/9 | ELAl  8/6 | PY32 1l/i-|UY4l 6/8
8J5G  £/9|12Q7GT 6/- | DL35 10/6 |EL42 /6 | PY80 7/-|UY85 7/-
6J6GT /8 | 123K7 5/6 | DL91 8/0 | EL84 7/9 | PYSl  7/- | VRI150/305/8
6J6 4/- | 12SN7GT8/6 [ DL92  8/6 | ELS1  4/8 | PY82 7/-| X85  1Y/-
617G 5/- (1487 14/ |DL84 7/6 | EM34 8/6 | PY83 8/-| X66  11/-
6J7GT 7/9 | 10BGOG15/- | DL96  8/3 | EMA0  8/9 | PZ30 11)- [ X78  14/6
6KG6GT 6/8|20D1  o/6 | EA50 9d. | EM81 /3 | R19  1/6 | X709 16/
6K7G _ZIal-aom 8/6 | EABCS0 7/6 | EM84  9/0 | 8P4l 2/6 | Y63 8/3
6K7GT 4/212011  8/6 | RAF42 8/6 | EMB83 10/8 | SP6L  2/6 | 286 78

List of 1000 Special Offers 6d.

Callers always welcome.

TECHNICAL TRADING CO.

350-352 FRATTON ROAD, PORTSMOUTH
POST: 2 lbs. 1/6, 4 [bs.2/-, 7 Ibs. 2/9, 15 1bs. 3/6. No C.0.D.

|
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HARD
GOLD.
PLATING

24 Carat Fine Gold
Sel-Rex Bright Gold
Johnson Matthey Gold
Autronex Acid Gold
Antimony Doped Gold
Karatclad Acid Gold
Technic Gold

PRECIOUS METAL DEPOSITORS LTD.
HEARSALL LANE, COVENTRY Tel: Cov 73159

A popular photographic annual restyled

NEW
PHOTOGRAMS
1961

PHOTOGRANS 1967

A selection of the world’s
finest photographs

Under new editorship . . .
. with an exciting new
: approach . . . this remark-

able selection of over 100

pictures gives striking em-
., phasis to the change of
~ outlook in photography over
' recent years. With technical
details against each plate,
and a really practical com-
mentary, NEW PHOTO-
GRAMS 1961 is a per-
. manent source of enjoyment
- to all who appreciate fine
pictures and of great tech-
nical value to those who
make them.

21s net by post 225 9d

published for

from booksellers and “Amateur Photographer”
photographic dealers Iliffe & Sons Ltd.
DORSET HOUSE - STAMFORD STREET - LONDON S.E.1

136 pp. inc. 104 plates, 8
in full colour. Full colour
laminated jacket.

by
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ONLY A FEW

WEEKS TO CHRISTMAS ...!

|17 T.vs 173 gns.

PLESSEY T.V.
CHASSIS 9/6

FOR SPARES

56 resistances. 54 condensers.
13 valve holders. 4 transformers.
Chokes 250 ma. Metal rectifiers
300 volts @ 250 ma. Fuse
panel. Focus magnets. Plugs.
Sockets. Carr. 7/6.

REPLACEMENT, REBUILT

T.V. TUBES 1

Carr. & Ins. 16/6.
2l in. TUBE £8.10.0
£2.

1?7 in. TUBE £7.10.0
£1 allowed on old tube

months’
guarantee

allowed
n old tube

CONTEMPORARY
EXTENSION
SPEAKERS 19/9

Ideal for extra stereophonic
speaker. Covered in smart two-
tone leatherette. Beautifully
made. Including 8in. speaker.
P. & P. 3/9.

EXTENSION
SPEAKERS
‘ 19/9
gin. P.M. Speakers fitted into

polished cabinets. Standard mat-
ching to any receiver. (Complete.}

Switch and flex included. P. &
P. 3/9.
BARGAIN SPEAKER 5/9

- 8in. P.M. Repaired cone defect
not affecting reproduction quality.
gin. P.M, SPEAKER 6/9
As above but with output trans-
former.
8in. P.M. SPEAKER 9/9
Perfect quality. Fitted output
transformer.

ELLIPTICAL SPEAKERS 15/9
8 X 3in. and 7 X 4in. Brand |
new. Also 9 Xx 4in. @ 19/9.

P. & P. on each 2/9.

| 12, 14, 15 in. TUBES
£5.10.0
—TERMS AVAILABLE OVER 20 WEEKS—
THE “‘STUDIO TWIN™’
NOow
$ 29gns.

This quality Twin Speaker Tape Re- 4
corder at this amazing reduced price.
Two hours’ playing time on 7in. 1,200
ft. Standard reels. Latest Studio
3-speed Deck, 1}, 32, 73 LPS.
Includes Twin Tracks, Reverse coun-
ter, Pause control and magic eye re-
cording indicator. Volume and tone
control, superimpose switch. Two 7in. X 4in. matched speakers. 3 watts

output. Attractive design cabinet in beige. Size 19in. X 13in. x 8in.
EXTRAS: Microphone 27/6. Tape 25/-. Ins. & Carr. 12/6
TAPE RECORDER AMPLIFIER £7.19.5

Compact, well designed 5-valve amplifier, Output 3.6 watts. Valve
line up—ECC83, double triode first audio amplifiers, ECL82 troide
pentode further audio amplifier and output valve, 6BW86 bias and erase
oscillator, EM84 record evel, indicator. EZ80 H.T. rectifier. Input
for mike, radio and gram. Controls: record playback volume and on/off
playback tone. Dia. 84 X 3 x 4iin. Ips. and carr. 4/6. Terms:

Knobs 2/6 per set. Beautiful Perspex dial plate, 3/6. Completed

with sockets for mike, radio and superimposed switch.

—— —— I —— — —— Ga—— S——— ————
B.S.R. ‘‘MONARDECK'’ £9.9.6

Single speed. 33in. per sec. Uses 63in. spools. Complete with Record-
Playback and erase heads. Simple control for R/P.B. and fast rewind
with safety switch for record. Size: 13 x 8} x 2}in. Colours: two-tone

grey. P. & P. 4/6. Deposit 60/- plus P. & P. and 20 weeks at 8f-.
AMPLIFIERS. All portable. 12 months guarantee
MK. D2A. 79/6

A.C. 5 wvalve octal superhet.
3 waveband receiver. In attrac-
tive polished cabinet. Dimen-
sions: 93 x184x11%in. Carr. &
Ins. 4/6.

Terms: 10/- deposit and 10 weekly
payments of

/=

Latest design incorporating negative feedback, giving 4 watts un-
distorted output. Valves: ECL82, triode pentogle and contact-cooled
metal rectifier. Tone and volume control panel on flying leads with
compact amplifier chassis suitable to mount partly under modern auto-
changers to give easy mounting in small cabinet. A.C. only. Mains
isolated. Output for 2-3 ohms.

MK. D3A. 89/6
As above De luxe model,with separate tone controls for treble and base.
MK. D5. 39/6

Simple circuit employing ECL80 triode pentode output valve giving
3 watts output. A.C. only. Mains isolated. Single control for volume
and onfoff switch with knob. P. & P. 3/6.

PORTABLE AMPLIFIER (Salvage) 69/7
3 valves. 4-5 watts output. Size 7 X 6 X 4in. An ideal amplifier
for stereo record players, Tape Recorders, Micraphone, Baby Alarm,
etc. Volume and tone controls. 200-250 A.C./D.C. P. & P. 4/6.

SOLO SOLDERING
TooL 12’6

110 v, 6 v. or 12 v. (special
adaptor for 200/250 ‘v., 10/-
extra). Automatic solder feed
including 20ft. reel of Ersin 60/40
solder and spare parts. It is a
tool for electronic soldering or
car wiring. Revolutionary in de-
sign. Instantly ready for use
and cannot burn. In light metal
case with full instructions for use.
Post 3/6."° -~ - o

RECORD PLAYER CABINET
R.P.2. FOR ONLY 59/6

Made by famous manufacturer. In
polka dot cloth with clipped lid
and carrying handle. Size: 16 x 14}
X 8fin. deep. Carr. & Ins. 4/6.
Will take B.S.R. Monarch Auto-
changer, £6/19/6; 7in. x 4in. Elliptical
Speaker 15/9; Our Mk. D2A Portable
Amplifier 79/6.

" SEND FOR-A

FREE CATALOGUE | N7
RECORD PLAYER CABINET R.P.9

Exceptional offer. A- lightweight portable player |9 /6
Cabinet in two-tone Rust-and Cream.  Famous

manutacturer. Size 14§ X 11} X 6in. Complete with moulded deck
board of attractive design. Takes B.S.R. TU9 single player; 2 control
Amplifier; bin. round Speaker. FPost, Packing and Ins., 4/6.

Modern CHASSIS, modified

Complete 17in. TUBE. VALVES—
SPEAKER—KNOBS. Tuned ITV/BBC.
Ready to use, fully guaranteed, TUBE
12 months, CHASSIS and VALVES
3 months. Cabinet to fit £1/11/6 if ordered
with set. Salvage. Set—tube-—cabinet
despatched separately. Carr. and ins. on
set £1/5/-; on Cabinet 12/6.

DELUXE TAPE RECORDER

List price 31 gns. our price 22 £ns.
Beautifully styled rexine covered cabinet
in Red/Beige, with carrying handle.
Size: 144 X 13 X 94in. Storage comp.
in lid for tapes and mike. Playing time
14 hrs. Speed 3{in. per second. Compact
set using latest 6 valve amplifier with 4-
stage amplification and separate valve
for Bias osc. 2 controls. Contains 7 X
4in. elliptical speaker and incorporating
BS.R. Tape deck. 5§in. standard tape.
3 months’ guarantee. Ins. & Carr. 12/6.
Deposit £8 plus Ins. & Carr. and 20 pay-
ments of 17/-.

COMPLETE TAPE RECORDER
- IST

@ PRICE

== o)

ONLY

18

gns.
UNREPEATABLE
VALUE

Famous manufacturer. Huge purchase
allows us to offer at this amazing price.
Beautifully styled, rexine covered cabi-
nets. Colours: Red, Grey, Black. Storage
space for 4 tapes, mike and lead. In-
corporating the latest B.S.R. Deck.
LOOK AT THESE EXPENSIVE FEA-
TURES. Controls:  Record/Playback
switch and rewind with interlocking device
to prevent accidental erasure. Tone
and volume controls. Superimpose and
electronic eye. Ample power output
3.5 watts. Small overall size 144 x 14} x
7%in. Lightweight, only 21lb. Playing
time 14 hours. 5fin. standard tape.
Terms: Carr. & Ins. 12/6. Microphone
27/6 extra. Tapes 19/9, Carr. & Ins, 12/6.

DELUXE
TAPE
RECORDER
& CABINET

" Beautifully made

=i Tape Recording
Cabinet. Size: 13 x 103 x 7in. Covered
in two-tone coloured rexine cloth. Stylish
design. Carrying handle with detachable
lid. Easily adapted to Record Player
Cabinet. Exceptional value at this very
low price. P. & P. 4/6.

TELEPHONE SETS 7/9

X.W.D. Wireless remote control unit.
E.MK.II (ZA11954). Including morse
tapper, switched, jack plugs, etc. Less
phone. Ins. and carr. 3%.

DUKE & CO. (.onoon, uro,

621/3 Romford Road, Manor Park, E.12.
ILF. 6001/3

LIVERPOOL ST. TO MANOR PARK
STATION Only 10 MINS.
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T.C.C. “CATHODRAY " VISCONAL TYPES. 1 mfd, 2 kV. wkg., 7/8 each.
0.25uF., 4 kV. wkg. 6/- each. 0.05uF., 8 kV. wkg., 7/6 sach. 0.1uF., 5 kV, wkg,,
8/6 each. 0.05uF., 6 kV. wkg., 6/8 cach. O.1uF., 6 kV. wkg.. 7/8 each. 0.5uF.,
2.5 kV. wkg. 6/8 each, 0.25uF., 2.5 kV. wkg., 8/- each. 0.0025uF., 6 kV. wkg.,
5/-each. 0.0025uF., 5 kV. wky. 4/6 each 0.005uF., 5kV. wkg. 5/- each. 0.0025uF.
3 kV. wkg., 4/- each, 0.025uF., 2.5 kV. wkg., 4/8 each. (\0025;4F 2.5 kV. wkg.
4'- each. 0.005uF., 2.5 kV. wkg 4/- each. OOIG;LF 3 kV. wkg. 4/@ each. All
the above are tubular snd mounting,

BLOCK PAPER TYPES. 10 mfd.. 1,500 v. wkg., 15/- each. post 3/6. 8 mfd. 3,200 v.

wag., 11/6 each. 8 mfd. 500 v. wkg., 5/- cach. 8 mfd. 500 v. wkg., 5/8 each. 4 mfd., 500
and 750 v. wkg., 4'8 each.

4 mid. 1 kV., 5/6 each. 4 mid. 2 kV. wkg., 8/8 each

POWER UNITS

300-250 v. A.C. input, 24 v. D.C.
at 3 amps. or 12 v., twice at 3 amps.
each winding. Continuous tropicat
rating switched and fused etc, in
metal case that fits 19in. rack,
size 19 x 7 x 7n. Brand new,
£3/15/-. Carr. 7/6 (with circuit).

SMOOTHING UNIT

for the above power supply
2 chokes and 0-1 mA meter
(grade 1V metal case, same as
the p.u.. £3. Carr. 7/6. :

RANGE CONVERTOR

(part of R20 § Rec.), 115-600 kcfs, on three bands,
large dial with a Muirhead slow motion drive.
Valves EP39, ARTHZ, the set can be used with
R107, R208, and many other types of recelvers
32/6 each. Carr, 7/6.

GRAHAM GEARED MOTORS

115 v. AC., 1/6th H.P, variable
speed box 0-166. Bize of unit 14}
x 9% x 8n. £8/10/-. Carr. 10/-

INDICATOR UNIT Type [-152-¢ (U.8.A.) 3in. tube 3DP], 1 rectifier 2 x 2, and 3 x
6AGS5, with controls, etc., in a neat metal box 11 x 6 x (HIn 50/- each. Post 2/6.

ROTAX CONVERTORS Type 8A, 24 v. D.C. inpnt, 115 v. A.C. at 1.8 amps, 400 o.p.3.
3-phase, Justthe job for the Inborltory or experimenting. £8/10/~-each. Carr,7/8ea.
MOTOR ASSEMBLY servo unit, -1 If A G1020 26 v. auto pilot, new in cartons.
£3/10/-. Carr. 7/6

MODULATOR Vms. MD 7/ARCS. 2 x"1623, 12J5, VR150, Moduiation trans-
former, 5 Relays, etc. 32/6 each. Post 3/6.

MOVING IRON METERS. 0-100 amps. 6in. scale, at £2; 90-180 v., 4in. scale at
35(-. Post 3/

AMERICAN L.T. TRANSFORMERS, Potted type, finished in black crackle and very
conservatively rated. (1) 230 v., input 2 x 6.3 voits CT,, at 3 amps. and 6.3 volta
at 3 amps. output, 18/3 each. (2) 230 volt Input, Zxﬂ 3 volts at 3 amps., and
6.3 volts CT., at 8 amps. output, 17/8 each. (3) 230 volts input, 28 volts at 2 amps.
and 2 volts n'. } amp.. 12/8 each. (4) 230 volts input, 3x 8.3 volta at 3 amps. CT,
1, 6.3 volts 3 amp., 22/6 each. (All these trausformers are new and boxed, please
include postage 3/6 each.)

MODULATION TRANSFORMERS as used in the BC 840, 40 watts, modulate two
811's, 39/6 each, brand ncw, boxed. Post 3/,

AMERICAN COMPUTERS AN-II-70A. Single parallax. Contalus 8 relays 10 k.,

9 change-over plat. contacts, 8 relays 300 ohms, 2 change-over silver contactr (all
relays are small type), 9 x 6V6 small GT., 3 x 6X5 GT., and 2 63N7, Seven small
D.C. motors 27 v. 8 selsyn motors, 10 smnll micru swﬂ.ches Plus gears, eondensers,
ball bearings and pots, etc. This unrepeatable bargain, £10 each.

DOUBLE PARALLAX AN-II-70-9, Bimilar to the above but larger etc., weight
1401bs. Brand new, £12/10/- each. Carr. £1.

DESK TELEPHONES (standard type No. 1) complete with the handset and cord
ready to connect to line, £2/15/- each. Post 3/6, or £5 a pair.

DIPOLE AERIALS vertical H, span 72 lnches easy fixing brackets and 25ft. co-ax
cable, 37/6 each. Carr, 5/- each (new).

120 VOLT BATTERIES (Milnes H.T. units) Cap 6 amps. made up from Nickel Iron
Cells. VUnused, 50/- each, Carr. §/- each.

G.P.0. GENERATORS, as used for ringing 80 to 100 voits output Max., 7/8 each.
Post 1/6. New.

VARIABLE RESISTORS, 3 ohms 10 amps. 18/6 each. Post 3/-.

25FT. AERIAL MASTS. Heavy galvanised steel tubes, four sections, tapered 23
to 1 inch. No guy ropes needed, £12/10/- each. Weight 2 ewt.

TRANSFORMERS (drop thro® type), 110 and 230 volta pri., 276-0-275 at 125 mls.,
6.35 v., at 0.9 amps., 6.4 v. at 4 amps. Bize 4 x 4 x 4}in., 22/8 each, Post 3/-.

ROTARY CONVERTORS, 24 voits D.C,, input 11 amps., 230 volts A.C., output at
80/100 watts D.C., regu]a'.ed voltmeter 0-300, starter and controls, also fuses on
the iront of the panel. Finished in grey, size 24 x 15 x 10in., £17/10/- each,

TRANSMITTERS. Type CWS 52244. Model YG.1, 115 v. A.C,, 25 watts, Carrier
246 Mc/s. Beacou transmitter, £18/10/- each. (For export only.)

CANADIAN MIKES C3, with lead and plug, 7/6. Post 1/6.
INDICATOR UNIT, with two 5FP7 tubes, ete. £2. Post 3/8.
LIST AVAILABLE SEND 6d. IN 8TAMPS
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.

DEPENDABLE RADIO
SUPPLIES LTD.

i12a TOTTENHAM STREET, LONDON, W.I.
(2 minutes Goodge Street Street.
Phone LANgham 7391/2
Callers welcome.

Opp. Heals in Tottenham Court Road.)
Hours of Business 9-6 (Mon. to Fri.)
Terms: Cash with order or C.0.D.

POST OFFICE
RELAYS
TYPE 3,000

BUILT UP TO YOUR
REQUIREMENTS

Type 600 also available

COMPONENT PARTS ALL PLATED

Yokes, 4/- each. Top plates, 3d. each. Fixing Screws (with

Armatures, §/3 each. Bottom Plates, 3d. insulators), 2d. each.

Adjustable, 1/9 each. each. Buffer Blocks, éd.

Spindles, 1/6 each, Armature Screws, each.

adjustable, 4d. each.

BUILD UPS CONTACTS COIL VALUES

Single Twin

Silver Platinum

1/3 - Up to 100 Ohms 3/~ 5/~

26 9)- e s R e

36 12/~ wowo L0005 T

4/6 16/- s 5,000 ,, 6/6 86

6/6 24/- » s 10,000 9/- —

b .. 8/6 32/- s o 20,000 14/- —
Other bulld ups to order; all . s 40,000 16/~ —
types of relays built to your . s 80,000 to order

specification. *Slugged coils extra,

SIEMENS HIGH SPEED C/O RELAYS
2504-25p ohms Twin Coils 6/6 1,000+ 1 OOO ohms Twin Coilsl10/6
8504850 ,, o 8/6 1,700+ 1,7 o o 1776

/6 Post and Packing on all relays

G.E.C. MINIATURE SEALED RELAYS

No. Ohms Build Ups Voltage Price
Z530005 2 2 C/O 1.3 v. [
Z530008 670 2C/ 24 v. 19 6
Z530010 40 2 C/O 2K 7v. 17 6
Z530014 2 tCc/O 1.3 v. 10 6
Z530015 40 1 C/O 6v. 12 6
2530016 180 1 C/O 12 v, 19 6
Z530018 2,500 1 C/O 48 v. £l 2 6
2530019 2 2 C/O 2K 13 v. 14 6
Z530020 2 4 C/O 13 v, 16 6
Z530021 2 2M 1.3 v. 10 6
2530022 2 1M 1B 1.3 v. 12 6

30023 2 28 2M 1.3 v. 12 6
Z530024 40 2M 6v. 12 6
Z530025 40 IM 1B 6v. 12 6
Z530026 40 28 2M 6 v. 15 ¢
Z530027 180 12 v 17 6
Z530028 180 1M |B 12 v, 17 6
2530030 670 2| 24 v 17 &
Z530031 670 iMiIB 24 v. 17 6
Z530034 2,500 1M iB 48 v. £l 2 6
2530480 670 2B 2M 24 v. 19 6
Z530430 5,000 2C/O 48 v. £l 9 6
Z530429 2,500 2 C/O 48 v. £l 2 6

S.T.C. MINIATURE SEALED RELAY
4184GD 9 6
4190HC 70 2C 3

II 17
1/6 Post & Pukmg on all relays. SEND FOR LISTS

. ROTARY
TRANSFORMERS
Delivery ex stock. Quotations on

application.

H.T. 3! H.T. 32
Input 115 v. Input [1.5 v,
Output 250 Output 490
v.at 120 mA. v. at 65 mA.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS
AND LEADING MANUFACTURERS. NEW AND BOXED,

ROTARY TRANSFORMERS
Made by DELCO
TYPE 1, 27/6. P. & P. 3/6.
TYPE 2, 37/6. P. & P. 3/6.
Ipe I. Dual voltage 12 or
2 , input 265 v., 120 mA,
output; 500 v., 26 mA. out-

put.

Type 2. 12 v,, input 275 v.
110 mA. output; 500 v., 50
mA. output.

Both types dual output. Made in U.S.A.

OTHER DYNAMOTORS IN STOCK, SEND FOR

LIST
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TRANSFORMERS

POTTED C CORE

ri: 230 v. 50 ¢fs.
ec.: 450-0-450 v. 220 mA. 5 v. 3 amps., 6.3 v.
amps., 6.3 v, 3 amps. £2/10/-. Carr. 5/-.
ri.: 230 v. 50 ¢fs. E.S.
ec.: 500-0-500 v. 500 mA. 6,3 v. 500 mA., 6.3 v.
amps., 5 v. 6 amps. £3/10/-. Carr. 5/-.
ri.: 230 v. 50 ¢fs.
ec.: 6.8 v. 5amps., 6.3 v. | amp., 6.3 v. 3 amps.,
3v. |.5 amps., 6.3 v. 2 amps,, 6.3 v. 3 amps.,
3 v. 4 amps. £1/12{6. Carr. 5/-.
fAINS ISOLATING TRANSFORMER
Gresham). Pri. 230{250 v. Secs. 240-0-240 v.
.5 amps., 5 v, 12.5 amps. Potted. Size 7in. x
4in. % 104in. Weight 50 |b. ldeal for obtaining
WO ISOLATED 240 v. lines at 360 watts each.
rfect conditlon. 80/-. Carr. 10/
FT. TRANSFORMERS for Battery Chargers
c. All Pri.: 200/250 v. 50 cycles Tapped.

pe 048B. Sec. 24, 30, 36 v. 6 amps. 4 x 4 x 4in.
1/9[6. Carr. 3/6.
ype 066A. Sec. 18 24,30, 36 v. 8 amps. 4 x 4 x

in. £3/19/6. Carr. 3/6.
ype 053A. Sec. 12, 24, 30 v. 10 amps. 4 x.5 x
in. £4f4/-. Carr. 3}6.

\WWUTO TRANSFORMERS.
25, 245 v. Fully shrouded.
onnectors.

ype 063A. 500 w., 4 x 5 x 5in. £3/7/6. Carr. 3[6.
‘ype 064A. 750 w. 4 x 6 x Sin. £3/17/6. Carr. 3/6.
ype 065A, 1000 w. 4 x 7 x 5in. £4/17/6. Carr. 5/-.
kV/A. AUTO-TRANSFORMER. 250/110v.
0 cycles (lullz tapped primary and secondary).
.apable of 25% over actual rating. Brand new
nd unused, £12/10/-. Carr, 20/-. Also 6 kV/A.
5 above, £18. Carr. 20/-.

0 kV/A. AUTO-TRANSFORMER. 230/1 |5
. 50-60 cycles, by Jefferies Transformer Co.,
).S.A. Perfect condition, £20. Carr. 20/-.
JONSTANT VOLTAGE TRANSFORMER
90-260 v. primary, sec. 115 v. at 14 kV/A. (listed
t 2 kV/A.). Brand new and unused. £25 or £45
er pair. Carr. 10/-. each.

H.T. TRANSFORMER. 8,000-0-8,000 at
00 mA. Primary 230 v. 50 cycles. Oil filled.
lew and in original crates, £25. Carr. 10/-.
LH.T. TRANSFORMER. 1,800-0-1,800 ac
kV/A. 230 v. 50 cycles primary. Fully tropical-
sed. New and boxed. £6/10f-. Carr. 10/
. H.T. TRANSFORMER. 1,100-0-1,100 ac
50 mA. plus 4 v. L.T. Pri. 200/250 v. at 50 cycles.
5. Carr. 10/-.

ONDENSER, oil filled. 240 mfd. 230 v. A.C.
- 600 v. D.C. Made in U.S.A. Size 2lin. x 5}in. x
n. Brand new in original cases. £7/10/-. Carr, 5/-

tOTARY CONVERTER. 24 v. D.C.
130 v. A.C. output at 250 watts.
vith starting switch.
Carr. 7/6

tOTARY CONVERTER. 24 v. D.C. to
130 v. A.C. 50 cycles, 150 watts. Brand new

0-110, 205,
Terminal block

input.
Complete
New and unused. £1S.

nd unused. £8/10/-. Carr, 7/6. Ditto, 100
vatts £6/9/6. Carr. 7/6.
IOTARY CONVERTER. Ex-Govt. 12 v

.C. input, 230 v. A.C. output 50 cycles at
35 watts. Complete in carrying case with
id. Voltage control, sliding resistance, mains

witch and 0-300 v. A.C. flush meter. In good
ondition. £10. Carr. 10/-.
Motor only, without case, etc. Brand new

ind unused. £8/10/-. Carr. 5/[-.

-T.C. SELENIUM METAL RECTIFIERS.
‘B, FOR BATTERY CHARGERS.

sor 12 v. | amp. 5/-; v. | amp. 10/-;
{ v. 2 amp. 7[6; 24 v. 2 amp. I5/-;
v. 24 amp. 12/6; 24 v. 3 amp. 25/-;
! v. 4 amp. 15/-; 24 v. 4 amp. 30/-;
! v. 6 amp. 20/-; 24 v. 6 amp. 32/6;
! v. 10 amp. 35/-; 24 10 amp. 70/-;
NEW AND UNUSED AOOUMULATORS

12 v. 25 AH. (as
illus,) 45/-.  Carr.
7/6. (ldeal for use
with our Amplifier
In centre column).
2 v. 100 AJH. 75
actual (ex-Govt.)

with carrying handle.

Size 64 x 64 x 3in.,

15/~ each. Carr. 3/6.

2 v. 16 AH., as

above. 74 x 4 x 2in., 5/-
each. P. & P. 2/-. 6 for 24/-.

. 10/-.

v. I4 A.H., as above (less handle). 7 x 2} xg in.,

f- each. P. & P, 2/-, 6 for 24[-. P. & P,

WiIRELESS WORLD

12VOLT D.C. AMPLIFIER (Parmeko, Ardente).

As new. I5 watt output with 2-EL35’s in push-pull.
inputs, tapped output transfor-

Mike and gram,

mer. €9/19/6. Carr,
for above 30/- extra).

10/6. (Suitable microphone

RE-ENTRANT
1 LOUD

HAILERS
{Ex-Govt.)

metal 15
ohms.
meter 15in.,
length 15in.
{approx.)
good cond.
£6/10/-
Carr.
Brand new
Carr. 10/
HEAVY DUTY ALL STEEL TRIPOD
STANDS (as illus. Sept. issue). Adjustable ever
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., ete.

OUR PRICE £3/10/-, Carr. 5/-.
the above loud hailer.)
EXPONENTIAL
HORNS by famous manu-
facturer of P.A. systems.
15 watt, 25
in.long,20in.

{ldeal stand for

y.) Good condi-
tion, £7/10/-. Carr.
10/-.

NEW P.M. HEAVY
DUTY SPEAKERS
Complete with O.P.
trans., in all steel
blue-grey double gril- -

led cabinet. 6In. 30/-. 8in. 32/§, Carr. 3/6 each.
10in. SPEAKER in wooden cabmet. size approx.
14 x 16 x 8in. with padded interior and volume
control, 50/-. Carr. 3/6.

BAKER’S SELHURST SPEAKERS
SPECIAL NEW ARRIVAL!{!!
‘““|5in. VISCOUNT AUDITORIUM
15 ohms at 400 c.p.s. 35 watts, Flux density

18,000, £15.

“ §2in. P.M.'’, 15 ohms, {5 watts, 30-14,000
c.p.s. Our pru:e £4/10/-.

P AUDITORIUM * 12in,, 15 ohms, 12 watts,
35-16,000 c.p.s. Flux denslty 14,500. OUR
PRICE £7/10/-.

“SUPER HI-FI 25 ** | 2in., |5 ohms, 25 watts
25-20,000 c.p.s. Flux density 17,600. OUR
PRICE £9/9/-. All are brand new and full
descriptive specification is available.

SELECTION OF HIGH QUALITY
P.A. SPEAKERS FOR

INDOOR/OUTDOOR USE
S.A.E. for full list

Heavy duty
20 watts all-

Dia-

10/-.

TRUVOX/TANNOY
LOUD-HAILERS
With 180 ohm line
transformer and con-

denser. Impedance
7+ ohms, handling
capacity 8 watts.

Complete in slope-
front wooden case.
Brand new 25/-.
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QUALITY TEST EQUIPMENT

RECORD MEGGERS. 500 v. insulation tester,
0-20 megohms. In leather case. Perfect order

EVERSHED AND VIGNOLES MEGGER
CIRCUIT TESTER (low reading ohm meter).
2 ranges 0-3, 0-30 ohms. The perfect meter
for continuity and polarity testing, complete
with test leads and ready to use. Brand new.
Only £4/17/6. P. & P. 3/-.

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 Mefs. 33-58 Mc/s.
150-300 Mefs. In very good condition. Com-
plete with full technical data and instructions,
Unrepeatable at only £12/10/-. Carr, 20/-.
BRAND NEW CRYSTAL CALIBRATOR
No. 10. (Battery powered 1.4 v, valves.) Com-
plete with full working instructions, circuit
diagram, carrying haversack, connecting lead
and spare valves. Frequency range: .5 to
10 Mc/s. (nominal) but can actually be used up
to 30 Mcfs. Welght SIb. Size 7 x 73 x 4in. A
miniature B.C.22] in every respect. A must
for every laboratory, etc. ONLY £4/19/6.
P. & P. 2/6.

MULLARD BRIDGE. Type GM. 4140/l.
Mains operated from 100-250 v. A.C. Will test
resistances from 0.1 ohm to 10 megohms and
condensers from 10pf. to 10mfd. Good con-
dition and complete with instruction booklet.
£6/19/6. P. & P. 2/6.

TAYLOR VALVE TESTER Model 47A.
Input 200-250 v. A.C. Will test all types of
English and American valves with filaments from
1.1 v. to |17 v. Perfect condition. Complete
with full instruction manual, £12/10/-. Carr.paid.

10-LINE TELEPHONE SWITCH-BOARDS.
For the complete control of 10 extensions (Tele.
‘“F' etc.). Complete with jacks, leads and op-
erator’s hand set. Good condition. £9/1%9/6.
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
70f-. 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.

COLLARO ‘'STUDIO’* TAPE TRANS-
CRIPTORS. Brand new in original cartons.
3 speeds, 13, 33, 74 i.ps. 3 motors, digital
counter, etc. Complete with 7in. spool,
instructions and fixings. A.C. 200{250 v.
operation. SPECIAL PRICE £12/10/0 only.
RECORDING TAPES. Super quality P.V.C.
1,800ft. L.P. 7in. spools, 30/-; 1,200ft. Std. 7in.
19/-; Empty 7in. spools 3/9 each,

Send S.A.E. for current Tape Bargain List.

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.
ocutput at 3/4 amps. approx. Good condition.
£10. Carr. 10/-.

200/250 v. pri., 110 v. sec. at 4 amps. max. Brand
new and unused. £8/10f-. Carr. 10/-.

TRANSMITTER TYPE T.1945. As used
for Air-Sea Rescue. This transmitter is a
non-directional sono-buoy. Freq. band 62.9
Mcfs. to 71.7 Mc/s. spaced 800 kejs. apart.
(Most channels available.) Brand new in trop-
ically sealed packing. Enquiries invited.
AIRBORNE TRANSMITTER RECEIVER
TYPE 1986. A mobile 10-channel crystal con-
trolled V.H.F. TxjRx. covering 124.5/156 Mc/s.
I.F. band width 23 ke¢/s. 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/-. Carr. paid. Also,
complete with control box and all necessary
connecting leads, £12, carr. paid.

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/-.
7ft. channel uprights. £6. Carr. 15/-.

Carr. 4f6.
GEE BROS.

15 LITTLE NEWPORT STREET, LONDON, W.C.2. GER. 6794/1453
ADJOINING LEICESTER SQ. TUBE STATION—Open 9-6 Weekdays. 9-1 Sat.

(RADIO) LTD.
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VARIABLE TRANSFORMERS

@ Input Voltage 230 v. continuously variable output from 0-260 v. @ GOOD REGULATION. (P;ODEL B.S
Output voltage is substantially independent of load. @ SMOOTH CONTROL. Can be set closely “';e"t rating
to any output voltage within its range. @ HIGH EFFICIENCY. Very low losses under all load con- na’gpsb

ditions. LONG LIFE. The same as that of any standard fixed-ratio power transformer wherr MOI:I)EL. B.10

operated at rated loads. @ SMALL SIZE. Smaller than any other type of control of equal power 5
rating. @ LINEAR OUTPUT VOLTAGE. Continuously adjustable from zero to 30% above line Current rating
voltage by a 320-degree rotation of the knob, The dial is calibrated to read directly in output voltage 10 amps.
at rated line voltage. @ DIRECT-READING DIALS. All models are supplied with reversible direct- £18.5.0
reading dials. Large white figures, easy to read at a distance. @ MODERATE TEMPERATURE MODEL 5320
RISE. Less than 50 degrees C. for continuous use. @ ADVYANCED MECHANICAL DESIGN. Rugged Current rating
construction—no delicate parts—protected with a strong, iron cover. 20 amps.
ALL FULLY GUARANTEED. DELIVERY EX-STOCK. £32.10.0 Lt

VHE. COMMUNICATION | NEW TRANSISTOR RADIO KIT

Anyon n build it ! !
RECEIVER 1392 yone can build i
I5 VALVE SUPERHET
Frequency Range 95-150 Mc/s. (2 to 3 metres)

Gives reception of Police, Aircraft and Amateur transmissions. ! 3 it
Valve line up: Ist and 2nd R.F. Amp. VR.[36 (EF.54), Ist Local Oscil- reception over the entire broadcast
lator; VR.65 (SP.61), 2 Oscillator Multipliers; VR.136 (EF.54); 3 LF. ONLY band. Allpaétsnrgcludmj*lhtqrpq-
Amp.; VB.S} (EF.39); A.G.C. 6Q7; Output:6J5; Pfluung YR.92 (EA.50); £6 5 o o eake:lfio{zn“kn er;:’tee"ro IPl |2.|-
Noise Limiter VR.92 (EA.50); B.F:O. 6J7; Mixer VR.136 (EF.54); cead s = *pWi ! g ing co s s:r 2 astic
De Mod. 6Q7. Slow motion tuning, normally crystal controlled, € Eekioa ""‘gs' 33"?'“4 3"3 step A{I step
or tunable over 95-150 Mc/s. Power supply required: 240-250 volts CARRIAGE 15/ instructions J Size only 4 x 3 x jin. parts

) G otn . Oin. available separately.
;:ICS‘? m,:u’nfi.:g‘.,om at 4 amps. Size 19in. x 10in. x [0in. Standard ONLY 27/6 P. & P. If6. Battery /- extra.

The best 2-tronsistor kit you have ever seen!!
NEW! WIRELESS SET | ...0ncc'souietesismons,

This powerful yet tiny radio gives

PRS- P NN N W W NN W W W W N W S T WL e

followi lues: 100K, . Y .
L SUPER No. 19 MK. Il | V% 05 donan o 4% 1t
A Q
EARPHONE : os,fl_TY6 4 e
FOR This most famous Army
TRANSISTOR A Lra/ns/(RlescéeiBVfr covers 2-8:
. S ¢fs. - t

CIRCUITS = ie=> bands  and 10340 Mele ¢

. . . .F. Has an intercom.

Here is a really sensitive dynamic earphone of ki ] amplifier. Designed for (2 (
ex.cgptionally fine quality. This lightweight 4 : and 24 volt operation. Uses {
miniature earpiece is convenient and comfortable = \:/»44 a 6 valve superhet receiver. ]
to wear. The practically invisible cord is con- I.F. being 465 Kc/fs., and a 6 valve transmitter designed for voice and C.W. operation. Incor-

nec:gd to the earphone. Provides clear repro- porates test and tuning meter for voltages, aerial loading and current tests. Panel Controls: (
duction of music as well as speech. Fully Guaran- Frequency tuning, P.A, tuning, Gain control, MCW, CW, R[T switch, Het-tone, netting, off-on, {

teed and complete with transparent ear insert, Quench, aerial-AVC-LT-HT-Drive tests. Supplied complete with |5 valves and instruction book (

3 feet cord, sub-miniature plug and socket. Complete station (as illus.), comprising: 19 set, Supply Unit, Control box, Head-
Model CR.5 Crystal Earpiece, high imp. 8- phones, Microphones, Morse Key, Variometer, Short Wave and V.H.F. Aerials and (
Model MR-4 Magnetic Earpiece, low imp. 7/-. bases and full set of leads. All for only £ [
Post |/-. e Carr. 25/-. (
PORTABLE RADIOPHONES MODEL MK I T My e N e et 1)
Brand New British Army Portable Transmitter Receivers. These H.S.30 phones are ) ¢
ONLY 60/' Designed for reliable voice intercommunication operating up to | the smallest used by ¢
EACH 10 miles depending upon obstructions and elevation. The combined US Air Force. 25002 imp. %\ {
P. &P. 4- Transmitter Receiver covers the whole frequency range between using soft rubber minia- 1 ¢

° =iy 7.4-9 Mc/s. and is fully tunable on both Transmicter and Receiver. ture ear moulds for maxi-
2 for £6 post Simple and a delight to operate as all controls are mounted on the | mum music and voice (
free. front panel of the set and clearly marked. Operates from standard reproduction of the finest {
dry batteries 3 v. L.T. and 120 v. H.T. Incorporate 5 valves: R.F. | quality. Supplied free is a q
Amplifier, |.F. Amplifier, Second Detector, Output and Power small  transformer unit

Amplifier. with cord and plug which {
All sets are supplied complete with all accessories comprising stepstinifedancelopiratdbe oG I SRR N
dynamic sound powered headphones, electro magnetic super- COMMUNICATION RECEIVER R.206 {
sensitive microphone, 4ft. aerial, junction box, batterv connection | Frequency range 550 kc/s.—30 Mc/s. on 6 frequency ¢
details and full circuit diagram. ranges. Panel Controls: two speed, backlash (

free, tuning control. Frequency range selector.

R.F. UNITS POCKET Very fine osc. vernier tuning control. Aerial
MULTIMETER | trimmer. L.F. Gain. H.F. Gain. LF. Bandwidth {
Brand new. 2,500 o.p.v. | switch: 0.7, 2.5 or 8 kefs. A.V.C, switch. B.F.O. (
Multi range 6/30/120/300/ control. 900 cfs. filter switch. Transient inter-
00 v ference limiter. Aerial, earth, muting, phones
i3 D' @ and line inputs. Designed for use with an external
A.C. or D.C. power supply. Receiver dimensions {
25 x 13 x 134in. Supplied complete with A.C./
D.C. power unit with internal speaker. Original (
cost over £175. Very limited quantity offered at §
B/ ohm ; only £22/10/-, carr. 50/-.
R.F. 24, 20-30 Mcfs. 8 400 mic- LEAD ACID ACCUMULATORS
Switched tuning 22/6. ’ ro - A, {unspillable). 2 volts 16 A.H. Ideal
R.F. 25 40-50 Mc/s. 12 mA., | for 6 volts and 12 volts supply.
300 mA. Brand new original cartons.

POCKET VOLT TEST]
METER

Two D.C. ranges; 0-250
v. and 0-25 v. Complete,
with test prods. and
jeather case. Very lim-
ited quantity. Only 12/6.
P. & P. I/6.

SPARE VALVE
KIT.

Here's a gift for
all 38 and 18
Set owners!
Case containing

e

switched tunlng, 8[6.[{ 8
4_ARPIZ & | R.F. 27. 65-85 Mcfs. 00 to Size each,
ATP4  valves. Variable tuning, 29]’ +65 db., 1}in. Large clear 1 4in, x 7in. x 2in. 5/6 P. & P. I/6.
Circuits supplied. P. & dial. Leads supplied. 3 for 15/-. P. & P. 3/6.

P. 3/6 on each. ONLY 70/-. P. & P.2/6. | §for 27/6. P. & P. 5/-.

Callers: 87 TOTTENHAM COURT ROAD, LONDON, W.I
Mail Orders: (DEPT. W.) 32a COPTIC ST., LONDON, W.C.l. MUS. 9606
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DOUBLE BEAM
i 'SCOPE’

y
.- - s o™ “ 0
]
oan® For DC & AC
NS APPLICATIONS
N .
K  —— ;
B ‘ngineered to precision standards, this bigh-grade
i . mstrument is made available at the lowest
. | possibla price, ineorporating the essential featuses
. . usually associated with luxury instruments.
b, 2 // ‘This **SCOPE* will appeal pariicularly to Bervice
i W RS Eugineers und Amateurs. A high gain, extremely
e stable differential Y-Amplifier (30 mV/O.M.)
Provides ample sensitivity with A.C. or D.C.
inputs. Bspecisily suitaole 1or measuremeat of transistor operating conditions wher.

walntenance of D.C, levels ix of paramonnt. importance. Push-Pull X ampliier; Flyback
suppression; Iuternal Tiwe base 8can Wiveforin available for external ure; pulse/
ovtput available for checking T.V, Line U/P Transtorriers, etc; Provislon for ean.m
X 1/P and CRT. Biightness Modulation. A.C. mams 200/250 v. £19/19/- plus F.

P. 7{6. or 5O/~ deposit, plus P. & P. 7/8 and 12 monthly payments of 33/4.

FULL 12 MONTHS' GUARANTEF INCLUDING VALVES AND TUBE

ALIGNMENT ANALYSER TYPE MG12

A.C. MAINB, 200/250 volts. Provides:—
“WOBBULATOR" (BWEPT FREQUENCY)
OPERATION, for FM/TV allgnment tinea:
frequency sweep up to 12 Mc/e. From
400 Ke/s —80  Mcis. CAPACITANC K
MEABUREMENT. Two ranges piovided
0-60 pf. and 0—120 pf. SPECIAL FACI)-
1TY enables true resonant frequency of :unv
taned circuit LF. transiormer. ete., to

tapidly determined. Cash price 5611918 nud
5/-P. & P. H.P.terms 25/- depoeit and 5/
P. & P. and 6 monthly payinents of 21/6.

ey g

GENERATOR

Covernmng L0V Beye.-1UU Mcjs. on tundamentad:
amd JOU Mceys. to 200 Mols. ou harmonics
Metal case l0in. % 8%in. x B}in. grey bam-
wer fmsh.,  Incorporating three mimature
valves and Metal Rectitier. A.C. Maine 200/
250 v. luternai Modulation ol 400 c.p.s.
to a depth of 30%, Modulated o1 ummodu-
tated R F, output -continuously variable
100 millivelts C.W. and mod. switch, vari-
able A.F. output, Incorporating magic-eye
a8 ontput indicator, Accuracy plus or minus

SIGNAL

2%.
Or 25/~ depoeit and 8 monthly payments of
21/6. Post & Packing 5/- extra.

£6/19/6
SIGNAL GENERATOR

Coverage 120 Kefs.—230 Keis., 300 Kojs.—
2.76 Mc/s., 2.75 Mess.
4 .—28 Mcjs., 16 Mcfs.—06
Mc/s., 24 Mo/s. 84 Me/s.  Metal case 10in. X
6}in. x 4}in. Bize of scale 6}in. x 3}in.

valves and rectifier A.C. mams 280-250 v.
Interna) modulation of 400 c.p.s. to a depth o!
30 per cent. modulated or unmodulated R.F.
Output continuously variable, 100 millivolts
C.W. and mod. switch variable A.F. output
and;noving cgﬂ o:tput meter. Grey hamnier
uinb case and white panel, Or 25/- deposit and 4 ontbi,
Accuracy plus or minus 2%, £4/1 9/6 payiuents 21/6. P. & P. 5/- ex'.my

SIGNAL & PATTERN
GENERATOR
£6/19/6 s

Or 25/~ deposit. P. & P. 5/- and 6 montbly
payments of 21/8.

Coverage 7/6 Mc/s.-210 Me/s. in five bands
all on fundamentals slow motion tuning audio
vutput. 8 vertical and horizontal bars, log-
ging scale. in grey hammer finished case with
carrying handle. Accuracy + 1% A.C. mabus
200-250 v,

CHANNEL TUNER

Will tune to all Band 1 and Band 0
stotlons. BRAND NEW by famous
manufacturer. Complete with P.C.C.
8+ and P.C.F. 80 valves (in serier)
L.F, 16-19 or 33-38. Also can be modi-
fled as an aerlal converter {(Instructions
supplied).

Complete with knobs,

32/6 Pius 3/6 P. & P.
HEATER TRANSFORMER

To suit the above, 200-250 v. 8/- Plus 1/6 P. & P,

CYLDON TURRET TELETUNER

| F 34/38 Mcs. Brand new complete with biscuit for channels 2, 4. 8 & 9.

less valves 10/' plus 2/6 P. & P.
(Valves required P.C.C. 84 & P.C.F. 80.)
Pair of knobs to suit above, 3/6.

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.n1. Intermixes 7in., 10in. and 12in. records

of the aame speed:- Has manual play position: colour

brown. Dimensions: 12§in. % 10fin. Space required

above baseboard 4iin., below baseboard 2}in. Fitted

;‘ith Ful-Fi turnover crystal head. £6/19/8. Plus 5/-
. & P,

STEREO HEAD £7/19/G Plus 5/- . & P

3-TRANSISTOR POCKET RADIO

INCORPORATING MINIATURE
SPEAKER
Plus GERMANIUM DIODE and
PRINTED CIRCUIT
Size 33" x 4" x §”
Incorporating Ferrite Rod Aerfal.
Two Surface Barrier Transistors and one

Audio. Tunable over medium and long
waves.

To build

y:ur:ell 39’6 Plus 1/6 P. & P.

All transistors
guaranteed [00%

ALL PARTS SOLD SEPARATELY.
Circuit diagram 1/6, free with kit.

LINE E.H.T. TRANSFORMER

14 KV. Bcan coil, 80° defiection, on fertits

With built-in line and width control.
Can be use:

yokes. Frame O0.P. transformer 500 pf. 18 KV. smoothing condenser.

forliAtE Clgx:x“plxe‘l:':rh 'é‘rcuu diagram. 29’6 f,l:u], & P
£2 1 Plus
.

As above,
4/-P. &P.
FOCUS MAGNET suitable for the above (state tmbe), 10/-.

but for 625 lines
216 P. & P.
MAINS TRANSFORMERS
All with tapped primaries 200-250 volis,

0-160, 180, 200 v., 60 ma., 8.3 v. 2 amps., 10/8. 2680-0-280, 80 ma., 6.3 v.. 2 amp,, 6.3
v., 1 amp., 10/6. 350-0-350. 70 ma., 6.3 v. 1 amp., 6.3 v, 2 amp., 10/6. 950-0-250 70
ma., 6.3 v., 2 amp., 10/8. Postage nnd packing on the above 3/-

SURFACE BARRIER TRANSISTORS
type SB 305, 15 Mcfs. 7/6 each.
100% AUDIO TRANSISTORS
5/- each.

8 WATT 0 AMPLIFIER

COMPLETE WITH CRYSTAL MIKE AND
8in, LOUDSPEAKER
AC. maina 200/250 v.  Bize 10§in. X 6}in. %
24in. Incorporating 6 valves. H.F. pen.,
2 triodes, 2 output pens., and rectifier,
¥or use with all makes and types of pick-up
and mike. Negatlve feed-back. Two inputs,
mike and gram., and controls for same.
Sepurate controls for Bass and Treble lift.
Response flat from 40 cycles to 18 Kefa.
=+2 db.; 4 db. down to 20 Ke/s, Output
8 watts at 59 total distortion. Noise level
40 db down, all hum. Output transformer
tapped for 3 and 15 ohm speech coils. For
use with Btd. or L.P. records, musical
instruments such as Guitars, ete.

£4.19.6 ruwr.srs

Or £1 deposit, plus P. & P. 7/6 and 4 monthly paymenta of 23/-.

PORTABLE AMPLIFIER on printed circult for A.C. Malns 200/250 v. 8ize 4ln. x 3in.
with tone and volume control. Valves: ECL82 and EZ80, 39/6. P. & P. 2/6.

BUILT POWER SUPPLY UNIT, A.C. Mains 200-250 v., D.C. output, 250 v. at 75 ma.,
also 6.3 v, 2 amp. heater winding, 21/-. Plus 3/6 P. & P.

BATTERY RECORD PLAYER AND AMPLIFIER

Incorporating 45 r.p.m. " Btarr” motor, “Acos” crystal pick-up, 3 transistor push-pull
amplifier complete with transistors. Output 500 milliwatts, 49/6 plus 3/6 P. & P.

RADIO AND T.V. GOMPONENTS (ACTON) LTD.
23b, ACTON HIGH STREET, LONDON, W3

GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.
TERMS OF BUSINESS C.W.O.
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FOR VALVES, TUBES AND COMPONENTS—BY RETURN POST SERVICE

UYIN __ 12/6/6K8G
ALPHA UY4l 7/6/6K6GT
LI/ UYSS  7)-|6K7GT
\ VPI3C  3/6/6K8GT
/ 2 \ VP23 616/6K25
VR22 6L6G
(PM2A) 3/-l6LeM
Alr4  3/cKT33C  B/-|VP4l 8/6/6L7
AZ| 10/-|KTel ~ 19/3]VR105/30 8/-l6L18
AZ3l  10j-|KT63 CIVRII6  4)-/6L19
B36 10/-|KTe6  23/3|VRIS0/30 7/6/6N7GT
CV73  4-KT74  6/6/VUI20A 3/6leP28
D42 5I-IKT76  6/6|VU39 (MU (6Q7G
DAF9%6  B/-|KTIOI 10— 12/14) 89]6Q7GT
DF96 8/-|KTW6I  6/6|VUILl  2/6[6SATGT
DHIOI  10/-|KTW63  7/6|W2I/7  10/-|65G7
Do giKTZAl 3o Wre 6/6/6SH7
DLE3 9/—| MH4( 9\W77 8/66)7
DL82  10/6|MHL4 y SWI0L  10/-16SK7
DL96 8/-|MSP4/s  7/6/W729  10/6/6SL7GT
DM70  7/6|MSP47  T/6|Wel 6/-|6SNTGT
DN4l  12/6|MSP4l  6)-|Wel (M) 8/-|6SQ7
EASO U6MX40  12/6X22 CI = 24/7/6U4GT
EABCB0  9/-|OZ4 5/6/X41M 12/6/6USG
EAF©2  9/6P6 JigxioiM '81-eu7G
EB34 2/-|PCCB4  8/6/Y63 7/6/6V6G
EB4| Bl6PCCES  11/6/721 (4pin) S1-6VECT
EB9 4/-lPCF80  8/9(Z309  26/6|6X4
EBC33  6/9(PCF82  11/6/Z359 9/6/6X5G
EBC4l  B/9PCL82  12/-|IA7GT  12J6/6X5GT
EBFE0  9/9(PCL83  13/8/IC2 11/6[6/30L2
EBFSY  9/6/PL36  I5/|ICSGT  12/6/786
ECC8l  7/6/PL8I (/- IHSGT  9/-I787
ECC82  8/_PLE2 8/6|IL4 4/_|788
ECC83  8/-|PL83 8/6|I1LD5 3/6|7C5
ECC84  10/-|PLB4  12/7|IN5 10/6/7C5
ECC8S  9/6|pL820  l8f7|IRS 7/6{706
ECFBO  12)-|PX25  12/8|IS4 10/6|7H7
ECFa2  10/6/PY80 7/6/155 6/67Q7
ECH42  9/6,PY8I 816|174 5/6/757
ECHSI  9/- PY82 7/-[3As 12/67v4
ECL80  9/6/PY83 8/6|3ABGT  6/-8D2
ECL82  10/6 PENAVA 10/-|3D6 5/_(9D2
ECL83  I9/3|PEN25  6/-|3Q4 7/6/1002
EFR2 8/6/PEN45  26/6/305GT  9/6/I0F|
EF36 4j_{PEN46  7)-|354 7/6|12A¢
EF37A  IS/_|PEN220A 4/-|3V4 8/-| 12AH8
EF39 5/9|PENA4  12/6/4DI 3| 12AT6
EF40  13/6/PMI2M  B/-|SRAGY  9/6/12AT7
EF4 9/6| QP2 5_5U4G  6/-112AU6
EF42  11/-|SP4l 3-[5V4G  11]6|12A07
EFS0 4/_ISPe! 3-[5Y3G 8/~ 12AX7
EFSOSYL 7/-SP4/s  10/6(SY3GT  7/6/12BA6
F54 6/~ SP4|7  10/6/5Z4G  9/-|I12BE6
EFS5  10/-{TP25  10/-|524M |o/.| 12C8GT
EF80 7/-|uto 9/6/6A7 10/ 12H6
EF8S 71014 8/6/6ABG 9/ 12U5GT
EF86  12/8'ML4 866AC7 4| 1217GT
EF89 8/9MS4B  10/_l6AG5  5/6/12K7GT
EF9 4-lule 12/6/6AK5  5/-|12K8GT
EF2 173U 8/-|6ALS 4/-l12Q7GT
EK32 121025 13/66AMS  4/|12SG7
EL32 48|U26 10/-(6AM6  4/-|125H7
EL33 141U 26/6/6AQ5  7/6/128)7
EL34  I5/-|U45 I5-l6AT6  86|125K7
EL41 9/-|Us0 8I_|6AU6  10/6/12SL7GT
EL42  10/6/U76 7/-|6B8G | 12SN7GT
ELg4 9/-{UBI 8/_|6BA6  7/6|1457
EL9| 4/-|U82 8/-|6BE6 7/6|1502
EM34  9/6|Ui0| 8/-6BHE  9/-125A6G
EMBO  9/6|UISI  16/7/¢Bls 9/-|25L6GT
EMSI  10/6/U329  23/3(6BR7  12/6|2524G
EY5! 9/6|U403  16/7)6BW6  9/6/2575
EYBI  13/3]U404  |1j4/eBW7 (2576
EY86  10/-|UABCBO 9/-6C4 4/6/30C |
EZ40  7/6|UAF42  9/6/6CSGT  16/7|30F5
EZ4] 716/ UB4I 9/-16C6 5/-|30FLI
£Z80 7-|UBCH  Bl6je0e 5/-[30P4
EZ8| 7-/UBF80  9/-16CHe 8/30p 12
EZ90 7/6/UCC84  10/11/6F6G 7 3Pl
E638  26/6|UCCS5  9/6/6FeM 6/30PLI
EIl48  2/-|UCH42  9/6/6F33 16/35L6GT
FWA4/500 10/~ UCHSI  9/6/6H6 2/6[25Y5
G232 11/8|UCL82  11/6/6HEGT z/s|35W4
H30 5/-|UCL83  13/6/6J5G 3/6/3524GT
He3 8/6|UF4] 9/-|6J5GT  5-42
HL23DD  8/6|UFS0  10/6/6J5M 6/6/3525GT
KF35 8/6| UF85 9/~16J6 5/6/50C5
KT2 5-|UF89 9/-leJ76G 6/6/30L6GT
KT24 . 5/-|UL4l 9-l6K7G  3J6[75
KT32  14/-lUL84  9j-leK7M  ¢/9i77

57 - TRANSFORMERS
7/-l80 86 TI Standard. Primary 200/250 v., Secondary 250v.-0-250v. @ 80ma.,
g/"HZBT 3/6 6.3v. @ 4a. tapped 4 v. and Sv. @ 2a. tapped 4v.......... 21/9 each.
|9/{| 210DDT 4161 .12 Primary 200/250v., Secondary 350v.-0-350v. @ 80ma., 6.3v., @ 4a.
8/-|210VPT 3/6 tapped 4v. and Sv. @ 2a. tapped 4v. ....ooiiiinniiiiiniiiene o 2I/ each.

n 8 10,
9/6/85A2 = Istone MR/7 Multi-Ratio Output Transformer, Rating 10 watts, max.
7/6(807 /6 rimary current each half, 80mA., |4 Single Ended Ratios, || Push-
;;ﬁ 954 2/- ull e 23/
7/6
26/6 METAL RECTIFIERS
;46 Alpha Range of Guaranteed Bridge
8/ Rectifiers suitable for Battery Char-

.’//; gers 6 and |2 volt output:
4/6 2 amp. 7-
8l6 4 amp. 12/6
o 3 amp. . 10j-
N s 14/6
16 amp.
9/3 . =
12e LOUDSPEAKER UNITS “GABY ' SUPREME MULTI-
All Brand New. RANGE TEST METER
8I61  24in. square Rola C25 ..., 26/10 A
g//- Sin. Round Plessey with 16/6 Solves your Problems with Speed
6 . and Accuracy.
6%in. Round Celestion . 17/6
‘_//2 8,*,, Round Richard Aller 18/6 | Model A-10. Measurement Ranges:
7 All Permanent Magnet. D.C. Volts 10 v. to (000v.
12/6¢  10in. Round Elac B | A O 0V 20V, 500w
10/6 12in. Round Plessey .. 29/ . °
846 12in. Round Plessey 15 ohms speechcoil 52/6 | Resistance ohm: I0K ohms. 1
6/ 6in. x 4in. Plessey ..... :z;: megohm.
8/-] 7in. x 4in. Plessey Size of Meter: 5fin. x 3in. x (3in.
84_ 8in, x 5in. Celestion and Richard Allen.. 25/6 p',.ice 44/|1/e6r (x*) |nc|usii:,r; of Sér;t
Igfa 10in. x 6in.£elesuon and Plessey ........ e 25/6 | prods, instruction book and batteries.
9/ SILICONE COATED —
%6 MAINS DROPPER RESISTORS RBF;\"TAT'E‘:‘OYO';‘EN‘E’M‘{‘E

= Available in the following types:
yz ) hms, Ilncludes metal chassis, headphones,
12} Midget Type | amp. 2,000 battery, valve and all other parts.
IS/— Samp. 1,500 An ideal set for the beginner. Can
5," Standard Type 2amp. 1,000 be easily modified at a later date for
II/’ 3 amp. (,000 output valve and speaker. Price 45/-
9/: Long Type %amp. l",goog each. Envelope with full details 9d.

amp. k! . -y
;//6 The above droppers have a fixed clip at each end AUTOMATIC RECORD

. d 2 slider clips.
el = — CHANGER UNITS
o SINGLE PLAYERS BSR ‘*MONARCH ” UAS. 4
9/ GARRARD MODEL TA/MK" . speed unit with B.S.R. FULFI
;;_ 4A_sphe(eSdC;mgle _5laye|;.\ Diecast alum|9r;|'umd_p|ck-up cartridge, £6/19/6.

[ witl cartridge. Automaticstop. 94in. diameter - A

B.S.R. “MONARCH ' UAS8. As
fhy] Neriable SRS, | ooy but fited with BSR. FULF
&6 COLLARO JUNIOR STEREO Cartridge £7/19/6.

13/6 4-speed, turntable and pick-up. Complete with | B.S.R. ‘**MONARCH " UAI2
6/6 crystal cartridge and sapphire styli. Finish cream | 4 speed unit in green and cream.
196 ;u:h ?sa/roon :urntablle m:z and speeld con;;:/:a‘l. £8/19/6.

- rice 75/- or turntable and motor only at - | B.S.R. ““MONARCH " UAIA4.
:;: Pick-up only 27/6. zsﬁg/e‘ed unit in two tone grey,
8/ ACOS MICROPHONES :

:2/‘ Acos Mic 3%9/1. Crystal Stick Microphones for use COLLARO ‘' CONQUEST " 4.

/=1 25 a hand, desk or floor stand unit for high quality | Speed fully mixing changer, complete
7/9 o
I0/6 recording, broadcasting and public address work. | With studio cartridge, £7/19/6.
|09 List Price £5/5/-~. OUR PRICE 39/6. With table | GARRARD RCI120 MK. 2. 4-speed
9/2 stand 47/6. With floor stand adaptor 52/6. Postage | ynit with manual control to enable
8- 1/6. records to be played singly, fitted
10/ Acos Mic 40, as supplied with most modern tape | GC2 cartridge, £8/19/6.

8/9 Eti/crsr/ders with fold;ng rest and 8ft. lead. Listed

10/6 Durlintze g 4 SINGLE CABLES

e COLLARO STUDIO Al PVC, covered. ln yarious
colours:—Re ac ue, ellow

B TAPE TRANSCRIPTOR exc. /18, 1/066, 1/044, 230076, 14/0076

16 3 motors, 3-speed |§, 3%, 74 1.p.s., takes 7in. spool. etc., all 13d. per yard. Special price
:g‘ Pu::l bt(a:tton :ontrdol's PRICS/G 15/15/-.  Tape | ¢or e P! [1

. extra, arrlage an nsurance
9/9 =
;;6 COLLARO MK IV CATALOGUE
8 TAPE TRANSCRIPTOR OUR 1961 CATALOGUE IS
9/— Four heads. Twin track operation. Pause control. | NOW AVAILABLE. PLEASE
11/6] Tape measuring and calibration device. Two motors. | SEND /- IN STAMPS FOR
8/6 Fast re-wind. 7in. tape spool. Three speeds: | YOUR COPY. TRADE CATA-
10/6 3%in.,, 7{in., and I5in, per second. Finish cream | LOGUE ALSO AVAILABLE.
6/- polystyrene cover plate with maroon control. | PLEASE ATTACH YOUR

Delivery from stock. £17/19/6. BUSINESS LETTER-HEADING.

RADIO SUPPLY CO.

1t

103
w

i}

TERMS: Cash with order or C.O.D. Postage
and Packing charges extra, as follows: Orders
value 10/- add I/-; 20/- add 1/6; 40/- add 2/-; £5
add 3/- unless otherwise stated. Minimum
C.0.D. fee and postage 3/-.

For 'ull terms of business see inside cover
of our catalogue.

Personal shoppers 9 am. to 5 p.m. Mon. to
Friday. Saturday 10 a.m. to L p.m.

LEEDS TERRACE,
INTOUN STREET

LEEDS 7
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1 Watt
4-Transistor
Amplifier

" nigh yuality unit with neg.

feedback giving 1 watt Audio
output into 3 ohun Hpeaker.

AMP KIT only £3.19.6 Carr. 2/8.

Wired and tested, 17/8 extra.

PORTABLE TRANSISTOR BRECORD PILAYER
BARGAIN OFFER

@6 v. operation (2 E/R Type
800 batts.)

@ | watt Push-Pull output

@ 4 latest G.E.C. Transistors

@ 3 ohm 7 x 4in. Quality Speaker

@ Garrard Fidelity Gram. Unit

COMPLETE RECORD PLAYER KIT
(3 units) only £7.19.6 can. 6.

Circuit diagram, fult technical spec. and
constructional details (free with kit), 2/

Bize: 11 x Y x 5in.

Coivur:  Two-tone  Red
White with Poika Dot re
iief. Alternative  Blue/
¥awn with Polku Dot
Relief.

% CABINET incl.
Boura and 7
8peaker, 30/6.
2/6.

Motor
x 4ln.
Carr.

% GARRARD BA 1 Gram
Unit, 59/8. Carr. 2/6.

L'MITED BARGAIN OFFER

SEND FOR DETA'LS NOW | =i

RECORD PLAYER BARGAINS Latest 4-speed models
NEW RELEASE by E.M.L—4-speed 8ingle Player Unit fitted with latest stereo and
monaural Xtal cartridge and dual sapphire stylt. Aulo stop and start. A fidelity unit
and bargain buy at only £8/19/6, carr. & ins. 3,

SINGLE PLAYERS. B.8.R. (TU9) 90/-; COLLARO JUNIOR studio P.U. £4/10/-.

AUTOCHANGERS, BS.R. (UAS), £6/19/6; COLLARO CONQUEST, Y
BTEREO £7/19/8. BS.R.(UALY) Iatestnllgdel 57/19/% ONQUEST, £7/19/6.

NE ALL

BARGAINS ngegglx‘%a’r BO)(ED VALVES GUARANTEED

SINGLE PLAYERS: T e 8 EABwse B2 7

I s 1R5, 1957/8 | ECC84 9/@ | MUl4 9/~

el £8/17/6.  Cam. 3/6. .;54 3V47/6 | ECF80 9/6 | PCCB4 8/6

Model TA MKk. 2, £7119/6 Carr 3[6 Z4 9/ | ECL8210/6 | PCF80 9/6

Model 4HF, £18. Carr 557 5/- | ECL80 10/6 | PCL83 12/6

ﬁg"f?c%gﬁ)mibmmsnéamm‘ss: g BE | EE ae i T
t 3 gus, . 6. .

All cu:irent'-i-speed models. rerLd %‘fFQG 8//_6 Eﬁi g;-s l;lyl% lg;g

new and boxed. gﬁ%ﬁ 9/~ EL841 8/6 Pg&é Q;g
6 9f- |EY>1 9/6 | PY8

RECORD PLAYER CABINETS DL% 9;- EYgﬁ 10/fs U25 1;/6

SPECIAL PRICE PER SET

Cabinet 1R5, IT4, 185, or 384 or 3V4, 25/-
Price DK96, DF96, DAF96, DL96, 35/~
6K8, 6K7, 6Q7, 6V6, 5Z4 or GXG. 32/8

£3.3.0
Gt JASON FM TUNER UNITS

Ins. 3/6

{87-105 Mc/s)
Designer-approved kits of parts for these

Coatemporary quality and highly popular tuners avatlable
style. rexine as follows:—

ocovered cabi-

net in mottied STANDARD MODEL (FMl)—as pre-
red and white viously extemsively advertlsed. COM-
polka dot. Blze PLETE KIT, 5 gns., post free. Bet of

18§ x 18} x
bt. 8}in., fitted with all accessuries including

baffle board and anodised metal fret. 8pace LATEST MODEL
available for all modern and auto-
changers. etc. Uncut record player mount-
ing board 14 x 13in. supplied.

2-VALVE 2-WATT AMPLIFIER
Twin stage ECL82 with vol. and neg. feed-
back Tome control, AC 200/250 v. with
knobs, etc., ready wired to fit above cabinet.

4 spec. valves, 20f~, posi free.

(FMT"')—en,mcth ely
unit in

Metal CabineL wn'.h Built-in Power S8upply.

COMPLETE KIT, £7, p. & p. 3/6.

Bet of 6 spec. valves, 37/8.

MODEL JTVZ2, Beli-powered 8witch
Tuned B1-B2-B3 AM/FM Unit. 5 pre-
set stations, AFC and AGC circuits.

1;:2/1;/6 P. & P.1/-. 8in. 8pkr. & trans. 22/-. Complete Kit imol. ready-bullt and
. & P 1/6. valved Turret Tuner, £12/19/- post free,
TRANSISTORS BVA ¢+ vaives, 32(6 exira.
Ist Grade NEW JASON COMPREHENSIVE F.M.
New Reduced Prices .,H,fg%fg?ofﬁ%s l‘;"if :%76 48hr. Align-
MAZDA MULLARD G.E.C, : & i
Hicil | o anl exiiine
Al02 / 61 GET1512/
TRt~ || 0Ci2 15/ | iNewmarist. [ITon T s A nD, QUALITY
XA10418/- oc« 23/6 | “Goldtop™ OUTPUT TRANS. Mfd. in our own
XB102 10/~ 810 | visior B O PO e
erleaved an pregnated. -
XC106 10/6 * OCl6 49/ 15/- les welcomed for small productlon
g%ﬂ;;?lxlm Diodes 0OA70 2/9; OASL 3/8; | runs, prototypes or individual jobs.
EMI 1st grade. Brand new sealed boxes.
Standard Loog Play
3in., éggfﬁ. 17/- 250ft.
bin., 60011, 9/~ 8501+,
53In., BBO; 25/~ 1,2001t
7in., 1,2001t. 31/8 1,8001t.

BPARE REELS: Emitape, new, boxed; 3in. 3/-, 5in. 3/8, 5iln. 4/-, 7in. 4/6.
SPECIAL PURCHASE. Famous manufacturers, lst grade tape, im sealed white

boxes.
Standard Long Play
5in., 800ft. ........... 15/~ 850ft, ...
53in., 850£t. a 1,2001t.
7in., 1,20014, 1,8001t.
Plastic Tape Reels, special offer. Manufacturer’s surplus. 3in. 2/9, 5in. 3/-, 5}in.
3/8, 7in. 3/6.

KNOd3. Modein Lonl.memal Lypes, wainut und lvory
1ljm. dia. with GOLD R -
lin. dla. with GOLD (,LNTRE
LARGE 8TOCK8—SEND YOUR ENQmRIES
CRT HTR 1SOLATION TRANSFORMERS

New Improved types, low capacily small size and tag terminated, A.C, 200/250 v. Sec-
ondaries Nil. +25%. +50% BOOST for 2 v., 4 v, 6.3 v., 10.56 v., 12 v. or 13 v, tubes.
12/8 each. P. & IB

. _1/-ea.
10d. ea.

CONDENSERS—Silver Mica. Al pref.
values, £ pt to 1,000 pt., 8d. each. Ditto
ceramics 9d. each, Tabulars 450 v. T.0.C-
ete., .001 mfd.-01 and .1/350v., 9d. eaoh
.02-1/500 v., 1/- each. .25 Hunts 1/8.
T.C.C. 1/8. .001 6kv. 5/6. .001 20 kv. 9/6
RESISTORS—FULL RANGE 10 obms—
10 megobms 20%, 1 w. and ¢ w.3d., ] w. 5d.
{Midget type modern rating), 1 w. 8d., 2 w.
9d., 10% Hi-8tab, } w., 5d., } w. 7d.. %
+ w., 9d., 1% HI-BTAB 4 w 1/6 (10-100
ohms, 2/-).

PRE-SET W/W POTS. T/V type, 26 ohms—
50 K ohms 3/-. 50K—2 Meg. (Carbon 3/-).
SPEAKER FRET—Expanded Bronze ano-
dised mewal 8 x 8in. 2/3; 12 x 8in., 3/-;
12 x 12in., 4/6; 12 x 16in., 6/-; 24 x 12in.
9/-; 36 x 12in., 13/, etc., ete.

TYGAN FRET (Contemporary pat.), 12 x
12in. 12 @/-; x 18in. 3/-; 32 x 24in. 4/-, etc.
LOUDSPEAKERS—P.M. 3 ohms, 2{in.,
Elac. 17/86; Siin. Goodmuns 18/6, 5in.
Rola, 17/6; 6in. Elac. 18/8; 7 Good-
mane Elliptical, 18/8; 8in. Rola, 20[-' 10in.
R. and A., 25/-; 10in. W.B.-HF'IOIZ, 95/~;
12in. Plesscy 15 obms with 6/4in. Tweeter
and Cross Qver Filter, 97/6.

COAX 80 ohm CABLE
Now only 6d. a yard.

High grade low loss Celluiar Air
8paced Polythene—iin. diam.—
Famous mfr.

BARGAIN PRICES—SPECIAL
LENGTHS.
9/- P. & P.1/6

- 17/6 P. & P. 2/.
25/« P. & P. 3/.

Coax. Plugu. 1[- Coax Bockets, 1/-;
Couplers, 1/3; Cahle End Sockets, 1/6
Outlet Boxes, 4/8.

RE-GUNNED TV TUBES
NEW REDUCED PRICES

.. . and now I2 months
guarantee!

All tubes rebuilt with

new heater, cathode

and gun astembly | ELSYGAITZ Lo s
reconditioned virtually | .05 v‘w'm v 19| 848450 v. 4/8
as new. 50/50 v. 100/26v. 2/- 32432/27%6 v. 4/6
2in. €5, I4in. €5]10, | T6¥agiuse’s "8 | Soidomsv. 190

832432/450 v. /6 | 100+200/275 v. 12/6
Comprebensive range im stock,

VOLUME CONTROLS—5K—2 Megobms.
ALL LONG SPINDLES, MIDGET TYPE,
LOG or LIN,

17in. £6, etc.

10/- part exchange

allowance on old tube

1liin. diam. Guar. 1 yr.

Carr_ and ins. IOI_-A Ccm_mpre- Ratios less 8w., 3/-. D.P. Bw., 4/6. Twin
hensive stocks—quick delivery gang stereo controls'less 8w., 6/6. D.P. Bw.
TN
7 VALVE AM/FM RADIOGRAM CHASSIS
Valve Line-up: ECCS85,
ECH8!. EF89, EABCBO, Pl =
Ei84, L+i8f, EZBO.

Three Waveband and Switched
Gram positions. Med. 200-
500 m., Long 1,000-2.000 m.,
VHF/FM 88-95 Mc/s. Philips
Continental Tuning insert
with permeability tuning on
FM and combined AM/FM
IF transformers, 460 Kr's
and 10.7 Mec/fs. Dust core
tuning all cofls. Latest
clreultry including AVC and
Neg. Feedback. Three watt oulput.
Sensitivity and reproduction of a very high
standard. Chassls size 13} x 6}in. Height 73in. Edge
Iluminated glass dial 11} x 3}in. Vertlcal pointer.
Horizontal station names. Gold on brown background. A.C. 200/250 v. operatlon.

Aligned and tested ready for use, £ I 3 . 0 Carr. & Ins. 5/-.

Complete with 4 Knobs—walnut or ivory to choice. Indoor FM aerial 3/@ extra.

Three ohm P.M, speaker only required. Recommended quality speakers:

106in. Rola (Heavy Duty) ...... 0o
8in. Goodmans special cone ... ..

30/~

. 218
Pos( & Pkg. 1I6
As previously announced fresh supplies are now being received, but we regret some slight
delay may be experienced in fulfilling orders for this popular jtem.
ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN-
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d.

2 WAVEBAND CAR RADIO KIT Recommended Buy
12v. operation Med. & Long Waves

Modern development of the famous Brimar
Hybrid vibratories car radio circuit. Five
iatest type Brimar low vol age valves and power
transistor. R.F. stage and permeability pre-
aligned Cyldon Tuner Unit provide extremely 1
good sensitivity and signal nofee ratio. Prinied %
cnrcnl'. for easy comstruction and 7 x 4in. eiliptical speaker for lldell'.y output.
8elf-contained in neat metal cablnet 8x7x 2hn with attractive calibrated dial
8peaker and power tage t parately approx. 8 x 5 x 8in.

Instruction boaklet nnd parts list available, 3/@ post free.

Complete Kit
Bargain Price

£12.19.6%47

Terms: C.W.0. or C.0.D., post and packing up to 3lb. 7d.;
Iib. 1/1; 3ib. 1/6; 51b. 2/-; 10ib. 2/9.

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK RD., THORNTON HEATH, SURREY
Established 1946.
Tel.: THO 2188. Hours: 9 a.m.—6 p.m, ‘| p.m. Wednesday
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P ald
Cortsneorold &
- EQUALLY SENSITIVE ON MEDIUM AND LONG WAVE BANDS
* STEAPT SY SSTEP FULLY 1{LLUS-
PECIFICATION TRATED INSTRUCTIONS
Sl Wherever % ALL COMPONENTS
@ 425mW Push-Pull Output you are GUARANTEED
@ 6 Top grade *’ Ediswan Transistors
9 Tota! Cost of all Components
@ New Type Printed Circuit =
with all Components Marked “First Class £11.10.0 rPr. 36
Full Medium and Long Wave Tuni in ever including Cabinet, Batte
@ Full Medium and Long Wave Tuning 5y y Transistors, Car R:xdio, Ar‘zc
@ High Q" Internal Ferrite Aerial Way and all necessary items.
@ Car Radio Adapration and AVC . ' ——
ingertip Tuni ALL THE CONTINENTAL ey
@ Slow Motion Fingertip Tuning % NO TECHNICAL KNOWLEDGE
@ “'Hi-Fi"" Quality Speaker AND LOCAL STATIONS AT REQUIRED
. . . WORTH DOUBLE WHEN BUILT
@ Size 9% x 74 x 3fin. Weight 4ib. *
) s COMP;NENTS YOUR FINGERTIPS Y EXCELLENT RESULTS ANYWHERE
5 DESCRIPTIVE LEAFLET FREE
AVAILABLE SEPARATELY CACLREORNDEIOBSERATIO N ON REQUEST

* RANGER—2 % “%5 ™ Duactical | QUARTZ

MEDIUP:)WALVEOACNI% TOR:DBI?)ND -
PERSONAL P KET
(120 metres to 500 metres coverageb I ra ns‘stor CRYSTALS
® LUXEMBOURG GUARANTEE [ ] -
(where normally receivable) o MORE THAN 600

v Full Station Separation % 9 Months’ Battery Life *| lrcul s TYPES IN STOCK
Y% NO EXTERNAL AERIAL OR EARTH REQUIRED % FOR ALL PURPOSES
Y Size 4§ x 3 x I}in. Y Weight only 4 ozs. Now contains 40 FT243. 10X onj'
| All components sold separately No. 2 Easy to Bg'd B7G FITTINGS ETC.
Total cost of all / and Fully Guaranteed. I";iat';‘"‘f‘:'; tlr:: .
items with bat- & GADGETS poe B s trc

tery, transistors EASY TO BUILD, SIMPLE RECEIVERS pigilhdiertigie

::gphon:.e m:::' P.P. /6. Vo A”PL'F’ISRTSS gramsand prices_ FREE LIST BY

NO Reaction Controls. L =y 3 I & rost RETURN
" Building Instructions and Prices FREE On Request ’AII transistor FREE

% RANGER—3 Kk  (orgpdestie ]SPECIAL OFFER TRANSISTORS

FULL TUNING OF MEDIUM WAVEBAND AND SHORTWAVE
AMATEUR TOP BAND SEV SEN EDISAN POWER
(120 metres to 500 metres or 600 kec/s to 2.5 Mc/s coverage) TR#?VSAS DIODES b £ AND
@® LUXEMBOURG GUARANTEED @ . REasy i
(where normally receivable) ;(Alol?.m ONLY AUDIO AND FM
. g - XA
¥ Full Seation Separation e Sai03 5 7/6 FROM 3/6 EAcH
Y 6 Months' Battery Life 2-XCl0l
. Personal Earphone,
9 Fitted Yolume Control T AR oD 2-DIODES P.P. /- |
Nl o op FREE LIST OF TRANSISTORS
Earth | 79/ 16 S Foedl o Dol o) AND COMPONENTS
. . u
: \S/:/z:i;hi: ::o;(sli'lﬂ- All parts sold separately. ?:,.'?.ﬁ;: Sensitivity
Full Instructions and Prices FREE on Request
Continental and local stations GUARANTEED! FULLY GUARANTEED VALVES

TRANSMITTER/RECEIVER TRANSMITTING

(X3 STEREO 3 D 7 Army Type 17 Mk. 11 INDUSTRIAL TUBES
- Complete with Valves, High Resistance Head-

hones. Handmike and RADIO AND TV

nstruction Book and SPECIAL  PURPOSE

circuit. Frequency range
44.0 to 6! Mcfs. Range

New high-gain circuit with full tone, balance
and volume controls. Can be used with all types
of records as well as stereo.

approximately 3 to 8 |
z %&QF?.S-E%CB';. C)E\T_VCE’;ANNEL miles. Power require- FREE CATALOGUE
* MAINS' [10/250V A.C. ments: Standard 120 v. ON REQUEST
Complete with speaker sockets, :,:"_P' éinvdil ZDvéf:r;Ié I‘:TJ
Glibraced dals ete. £5.7.6 15 ommunicaions. BULK ENQUIRIES INVITED
o RA
%% COLLARO 4-SPEED STEREO
AUTO-CHANGER, ideal for use with 45/' P.P. 5/-.
ibove amplifier ......... £7.10.0 P.P. 3/6.
% 9 x 6in. large magnet Elac speaker, for use CRYSTAL 9
‘ -D, 37/- pair. P.P. IJ6. 1A M
with STEREO 3-D, 37/- pair. P.P. |/6. MICROPHONE 3 (27 1)

CRYSTAL MICROPHONES
Acos 39-1. Stick microphone with screened
cabie and stand, 39/6. P.P. 1/6.

INSERTS PHOTO - MULTIPLIER

Fully Guaranteed

Acos 40. Desk microphone with fold away |y ACOS 43-1, 2{in. round ...... 12/6, P.P. 6d. BRAND NEW, ORIGINAL CARTONS
stand and lead, 19/6. P.P. i/6. | % ACOS 14-9, iiin. round .. 17/6, P.P. éd. 80/- P.P. 1/-. BASE 2/~
Acos 45. New hand microphone with screened | ¢ ACOS, tin. x 2in. ..... .. 17/6, P.P. 6d. |

{ead, 29/6. P.P. i/6. J* din. square (ex-umits)............ 3/6, P.P. 6d, |

HENRY'S RADIO LTD.| "

5 HARROW ROAD, EDGWARE ROAD, PADDINGTON, LONDON W.2 RLEHEES
Opposite Edgware Road Tube Station, PADdington 1008/9. OPEN MONDAY to SAT. 9-6 .THURS. | o’clock | @YUOTATIONS BYRETURN
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DEPT. B

152/3 FLEET ST., LONDON, E.C4
Telephone: FLE 2833
Business hours: Weekdays 9-6. Saturdays 9-1.

AMPLIFIERS, STEREO AND
MONAURAL, BY:

VERDIK QUAD
ARMSTRONG LEAK
ROGERS W.B.
DULCI ete.

V.H.F. TUNERS BY: HI-FI SPEAKERS BY:

GOODMAN W.B.
ARMSTRONG T.S.L. PLESSEY TS1
EE I WHARFEDALE G.E.C
QUAD ROGERS, etc. LORENZ bl

o e e e Fede e e s e dee e Aok sk s de ke kok
= N

Following the success of our recent Cossor
transistor receiver, we are now introducin
the new

MIGHTY SIX TRANSISTOR PORTABLE
E

A NEW TRANSISTOR PORTABL

RECEIVER. Build this mighty six transistor
superhet battery portable. Circuit description
6 Mullard transistors, OC44, 2-OC45, |-
OC8ID, 2 matched OCB8I, |-X| diode, printed
circuit,internal ferrite aerial, 5in.loudspeaker
Assembled dial assembly, medium and long
wave coverage, 500 M/W output, attractive
bluefcream two tone cabinet, size 8%in. x 64in.
x 3in. Weight approx. 3 Ib. Detailed point
to point and theoretical diagram, including all
components for easy construction. Only
£9/15/-, plus 3/- post and pkg. Efready PP7
battery 3{3. Instructions and circuit /6
post free.

Fede ke s e s sk ke ek sk ek e de ke ke

THE NEW .’ASON range
for CONSTRUCTORS

FMTI! FM Tuner. In kit form for cabinet
mounting. One of the most popular tuners.
Up to 60 miles normal range. Less valves
£5/19/-. Power pack kit £2/14/9.

FMT2. In kit form with free standing case
with power pack. Less valves £8/15/-.

FMT3. Variable tuner 88-108 mefs. Variable
AFC control dual limiters, approx. 80 mile
range, less valves £9/19/-.

JTV2 Tuner self powered switched tuner
for FM and TV sound. Both BBC and ITA
as required, less valves £14/19/-,
MERCURY Il switched FM/TV sound tuner
in kit form for building into cabinet, less
valves, £10/14/.. Power pack kit, £2/14/9.
Valves for above kits extra.

EVEREST 6 s/het transistor portable, p/pull
output, high quality speaker, matched tran-
sistors, neatly designed case, aerial input for
use in car complete kit £13/19/9.

EVEREST as above but more powerful.
Complete kit, £15/18/9. 2/6 Post and Packing
on all the above. S.A.E. for details.

2NN NN AN NN NI NN Nt N Nnr N\

A SNIP FOR CONSTRUCTORS

Build the Labgear Audio Qutput meter. Two
ranges—25 milliwatts to | water, | watt to
100 watts. Accuracy 5%. Input impedance 3,
I5 and 600 ahms. Printed circuit. All com-
ponents including 0-1MA moving coil meter
and silver hammertone enamel case. Kit
complete with instructions $9/6, post and

pkg. 1/6.

X222 20222 2 X XM M X XX 2 S X O

S D
R L T T T LV STETE VAR TEVE VRV AR TRV RV VT VEVEVIV VIV RVEVEVEVEVIRVEVE ST S

BUY NOW !!!

Due to the overwhelming demand, we are

o oMb now approaching the end of our stocks of the
famous

AVANTIC BEAM-ECHO EQUIPMENT

I but can still offer the following amazing bargains of brand new Hi-Fi equipment in sealed cartons

fully guaranteed.

AVANTIC DL7-35 Power Amplifier

SOW peak, intermodulation distortion 0.7% at 20W.
Power response: 20W linear from 30c/s to 20Kcfs. Frequency response: 5 ¢/s tp 30 Kcfs. + ODB
4, B and 16 ohms switch selected load impedance. Sensitivity: 220 MV for 2JW output. Maker’s
price of amplifier £31/10/-. OUR PRICE NOW £16/19/6. Post and packing 12/6.

An amplifier faultless in performance.

I

|

| |
I THIS AMAZING STEREO COMBINATION OFFER. |
I 47 Gns. for £90’s worth of equipment. '
| I
|

I

|

I

|

|

2—DL7-35 POWER AMPLIFIERS AS ABOVYE, AND SP2i STEREO CONTROL

UNIT AS BELOW. THE 3 ITEMS AT 47 GNS. Plus 30/- Carriage and Crating.

SP2l STEREO PRE-AMP CONTROL UNIT

A twin channel pre amp. control unit, has é inputs for each channel INPUT SENSITIVITY
for 250 M{V or 1.5V output TUNER 100 and 250 M/V. Tape 100 M}V flats 250 M/V. PICK-UP
S and 50 M/V. Frequency response: 40 ¢fs. to I5 Kefs. TAPE OUTPUT 50 MjV,, continuously
varfable bass and treble controls, loudness control and stereo balance control. Power required
6.3 V, at 1.3 amp. A.C. 350 v. at 5 M/A D.C. Manufacturers price £28/10/-. OUR PRICE now
£16/19/6. Carr. and packing 7/6.

AVANTIC PL6-21

High quality monaural power amplifier and pre-amp compactly housed and suitable for shelf
mounting or cabinet. Two EL84, three EF86, one ECC83, one EZ8I. 30 watts peak; speaker
impedance, 4, 8 or 16 ohms. Sensitivity : 4MV on pickup, 3MV on tape, 100MV on tuner. Intermod

Maker’s price £28/10/-. OWUR PRICE

distortion 1% at {OW equivalent Sinewave output.
19 gns. Post and packing 7/6.

AVANTIC SPAIll Stereo Amplifier

A twin channel amplifier and pre-amp., push-putl output, 10W peak each channel, rumble filter,

speaker impedance 4, 8 and 16 ohms. Tape output: 100MV. Continuously variable treble and

bass, stereo balance control. Input sensitivity: for 7W, {00MV radio: 100MV tape: 650MYV pickup
I Manufacturer’s price 28 gns. OUR PRICE 19 gns. Post and packing 7/6.

STEP Il stereo pick up pre-amp. unit £4/14/6. P. & P, 2/6.

STEP 2l stereoc tape pre-amp., £4/14/6. P. & P, 2/6.

A few only, Avantic Hi-Fi speaker cabinets slight blemish. Dimensions height 404in., width
I 204in., depth i44in., baffle cut to house |-I5in., 2-5in. and 1-7 x 4 speaker, can be used with
alternative speakers, porthole at base of cabinet. Nicely ﬁnished and well made. OUR

PRICE £9/19/6. Carr. & Pkg. 20/-.

LIMITED NUMBER

F.M. Tuner by'
the Ferguson
Company. An
attractive  and
compact unit inl
gold finish ham-
mered metal case
10in. wide 7%in.
deep, 2%in. high. Neat escutcheon and tuning
dial. Has own power supply. Uses two EF80,
Ione ECF80, 2 Germanium diodes

Limited number of this stereo
offer

Compactstereo amplifier, 3 watts each channel
using 2-ECL82 |-EZ80, separate balance and
tone controls, volume and onfoff switch,
channel reverse switch, designed for crystal

plup, separate power pack, including 2-64 P.M. and metal

speakers in cabinets, finished imitation Rex-. .o tifier. Coverage 87.6 Mcjs. to 98 Mcs

ine. Complete and ready for use. £8/19/6 = A P : ) )

P. & P. 10/-. (continuously). Will feed into any amplifier or

PORTABLE BATTERY ELIMINATOR |radi°- MPUGEAANGGRIEE &7 I
MADE BY COSSOR £12 » 19 . 6

Housed in two containers which are to replace
AD35 and B126 Batteries. 37/6, Plus 2/-P. & P,
only suitable for use with Dk96 Series valves.

2/6 Post and Packing.

|
el o ool § KRS
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indie VO 6-40 45/
B_rand new, indi §§;§’}8 :;;
vidually checked 0510/9/45 - ¢
and guaranteed | Q5155 - 47
AC/DD ... 2[6 | EASO ... 16 {H63 ... 3/
AC/P ... 4[6 EACYI .. 4/6 | KBC32 5/
AC/Pl ... 2/6 | EB34 .
ACSPENDD 4/- | EB9! o0
AC6/PEN ... 5/- | EBC33 ..
AC/SP3 ... 4]6 |EC52 ..
. 6 ECC32 ..
ECC8! .

NT3
(4033A) 10/-
OD3 . .. 5/-

FOR ARS8 RECEIVERS.
‘Please write your requirements.

MOVING COILROUND HAND MICRO-
PHONE No. 3. 24in. diam. with press
switch. 12/6. P. & P. I[-.

I.LF. TRANSFORMERS. 4-5 Mc/s. American
mad&e in black crackle finish housing, 6/-.
P. )

HRO MAINS power pack, input 115/250 v.
. A.C. Output 250 v. 75 mA. and 6.3 v, 3.5 amps.
£3, inc. care.

VARIOMETERS for WIS No. 19. Fully tested
and working 12/6. P. & P. 2/6,

TRANSMITTER CABINET with door at
back, 77in. high x 2%in, wide. Rack fitting type.
£17/10/-. Carr, £I.

FERRANTI TRANSFORMER. Oil cooled.
20/19.5 KYA, 3 phase 50 cycles. Pri. 360-380-
400-420-440 volts. Sec. 2700-2900-3100-3300-
3500 volts. 2.1 amps. Voltage regulation by
simple switch. Pri. and sec. Weight 1,150ib.
Price £125. Carr. at cost.

FILAMENT "TRANSFORMERS.
0-190-210-230-250 v., 50 c/s.
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 105 v.
CT at Il amps., 4,000 v. Insulation. Price
£2/19/-. P. & P 5[- Primary 0-190-210-230-
250 v. 50 c, Sec. v. CT at 4.5 amps.
2. 10 v. C at 4.5 amps., 4,000 v. insulation,
£1/16/-. P. & P. 5/~. Primary 230 v. 50/60 c/s.
67 vjamps. Sec. I 63 v, 1-6amps. 2. 6.3 v. CT
3 amps. 3. 63 CT 3 amps. 4. 63 v.CT 3
amps. £1/12/-. P & P. 5/-.

LOW RESISTANCE
brand new, balanced
P. & P. I/~

TELEPHONE HANDSET. Standard G.P.O.
type, new, 12/-. P. & P. |/é.

B.C. 659 TRANSMITTER/RECEIVER, fre-
quency range 27-38.9 mcfs. crystal controlled
two preset channels, together with power
unit for 6, 12 or 24 v. D.C, good condition.
£5/10/-. Carr. 15,

Primary
Sec. | 25 v. CT

HEADPHONES.
armacure, DLR, 7/6.

NEW PRODUCT OF TAYLOR

Model 127A Pocket
size meter. Sensi-
tivity 20,000 o.p.v.
D.C. 1,000 o.p.v.
A.C.

20 ranges.

D.C. current 50uA
to | amp.

D.C. volts 0.3 v.-
1,000 v. (25 kV. by

probe).

A.C. volts 10 v.-
1,000 v.

3 resistance ranges
from 0-20 meg-
ohms (self con-
tained). Mecre

40pA  3fin.  arc.
Accuracy D.C. 3%
A.C. 4% ohms 5%, e

Dimensions 53 x 3} x l}in. Weight 14 oz.
Price £10 complete wlth instruction manual.
test prods and clips. Leather case £1/12/- extra.

OUTPUT TRANSFORMER, inscreening can
giving 9 different ratios 10 : 1 up to 120 : | for
battery receivers or any high resistance pentodes
used as output valves, 6/6. P. & P. 1/6.

DRIVER TRANSFORMERS. Primary 500
ohms imp. Sec. to match two 805 in push-pull

£1/7/6. P. & P. 5/-.

TRANSFORMERS. Relay supply Primary
230 v. Sec. 0-27/29/31 v. at 0.5 amps., 15/-.
P. & P. 5/-.

P. C. RADIO LTD.

170, GCGLDHAWKRD.,
W.12 SHEpherds Bush 4946

EF70 H
e VCRX258 (with
EF86 scanning coil)
EF89 i
EF9I Photo Tubes:
EF92 GSI6 ... 12/6
EL32
EL35 Special Valves:
EL41 233 |y i
EL84 . 3A/148I
ELSI 3)/170/E
EM4 3)192/E
ESU208 ...... 8/— 723AB
EYS5I 8/3 | PLB3 ......... 9[- Z3] ........ §/-|6F5G ... 36 |10Y .....8/6[80 ... 726A
EY9I 3/6 ACT2S ..
EZ40 7/~ CVeé91
EZ80 ......... 7/6 KR3 ...
FW4/500 ... 6/6 vX7110 ...
(B0 N 5/ QP25 815 WL4AI7A ... 15/~
AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves.
All U.K, orders below 10/- P. & P 1/-; over 10/- 1/6; orders over £3 P. & P. free. C.O.D. 2/- extra. Overseas Postage extra at cost.
ERAND NEW ORIGINAL SPARE PARTS ROTARY TRANSFORMERS. 171 wate,

12 v. input. 1,600 v.
P. & P. 7f6. .
COMPLETE SET OF STRONG AERIAL
RODS (American). Screw-in type MP49, 50,
51, 52, 53, total length 15ft. 10in. top diameter
0.615in., bottom diameter 0.185in., together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation.
£2/10f-, Post free.

SCR 522 RECEIVERS (BC624). 100-156 Mc/s.,
including all valves, 25/-, P. 5/

H.T. CHOKES made by Bendlx Radio
(U.S.A.) 3 henrys .600A D.C. 25 ohms D.C.
;esiss(tance 18 volts R.M.S. 60 cycle test £1/12/6.

110 mA. output, 30/-.

5 P. 6/[-.
Ditto 10 henrys 250 Amps. D.C. 90 ohms D.C.
r;esistance 1500 R.M.S. 60 cycle test 16/6. P. & P.
3/6

:rin;aor MICROPHONES T30 USS.A. 3/6.
5 . /6.

VIBRATOR UNIT. 12 v./160 v. 35 mAmps.
Exceedingly well filtered and smoothed,
excellent for car radios. New, Including one
6X5G valve and vibrator. 17/6. P. & P, 5/-.
CARBON INSET MICROPHONE. G.P.O.
type 2{6. P. & P. |/,

INSULATION TEST METER. Testing
voltage adjustable up to 6,000 v. D.C. Mains
sllapp|y 180/250 v. In wooden case £25. Carr.

TCS RECEIVERS made by Collins of US.A.,
in fully guaranteed working condition. 1.5-
12 Mc};. line-up: 1287 (1), 12SQ7 (1), 12Aé
(2), 12SK7 (3), power requirements |2 volt
L.T., 225 volts H.T. £11/10/-, carriage 12/6.
SPECIAL BUILT POWER PACK for the
above. 230 volt A.C. mains, including 6X5gt
valve. £3/5/-. Carriage 5/-.

TRANS RECEIVER. Number 22. 2 mego-
cycles to 8 Mc/fs. Built almost exactly as Num-
ber 19. Set much more economical in battery
consumption. Complete in fully working
condition with power pack for |2 volts, head-
gear and microphone, assembly key. £9/19/6.
Carriage 5/-.

PERSONAL CALLERS WELCOME
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in ELECTRONIC EQUIPMENT offered by

UNIVERSAL ELECTRONICS

For LABORATORIES

FREQUENCY
MEASUREMENTS

GENERAL RADIO Type LRL

160 kejs-60 mefs . ....... £200 0 O
R.C.A. Wavemeter Type

TE149. Ascuracy .005%,

2 ke/s-20 mejs.  New, un-

nsed. Complete epares

and technicai manual in

transit case ............ £10 0 O
BENDIX Type Frequency Meters:—

BO221, 125kc{s-20 mefs... £50 (1]

T8173, 90-450 mo/s. .. ... £176 0 O

TS8174, 20-250 me/a £176 0 ©

T8175, 80-1000 mcfs. .... £150 0 O
Freq Meters, 125-

20 MC/B. +iuniiiiar.ns 45 0 0

T8186D Freq. Meter, 100-

10,000 mc/s. Write for quotation.

TS69/AP, 350-1000 ab-

BOFPLION  .....eeereenen £45 0 O

LAVOIE LA6 100-500
raefs. Accuracy .001% . Write for qu&f;a-
n.

MULLARD High Bpeed

Valve Tester, with cards £65 0 0
MARCONI Audlo Oscilla--

tor 196L ............ £56 0 0
MARCONI Universal Tm-

pedance Bridge Type

373D £55 0 0

SIGNAL GENERATOR
EQUIPMENT
AIRMEC Type CT212.
AM. 85 ke/s.-32 mc/s.
FM. 16 kc/s.-82 mc/s.
1 microvolt 0.1 attennator
meter set mod. and set
carrier 0-30 kcfs. F.M. de-
viation. 150-250 a.c. or
12 V. d.c. operation.
A8 NEW complete ...... £50
MARCONI Video Osc.
Type 885 and 885/1, 25 ofs. k

o
o

IC/8e +nvvnrsennnnesnn

Ty'pe 8014, 10-310 mo/s.. . £13

762C/2, 465-900 mcfs... £120

144G, 85 kefs.-25 mefs. .. £65

390G, 16 mc/s.-160 mofs.. . £35

517, 160-300 mo/s. .... £35

923, TV Bweep Generator £45

913, FM Test Set

888, Portable

Tester
E.M.1L Type QD/051,

30 ke/s.-100 mofs. ... ... £22 10
ADVANCE Type D1, 10-

310 mc/s. £45

Receiver

© COOOOCOO
© © O © O COODOCOO

300-1000 mc/s.
HEWLETT PACKARD
Type MI-18733 Range
520-1300 mc/s. Accura
+1%. Output voltage
luV 10100 mV.\[mnpedanca
50 ohms, Reconditioned
completely; with calibra-
tion charts and guaranteed

Comprehensive Catalogue and
Supplement of Equipment
available to laboratory
engineers,

22-27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2. Tel:
Shop Hours: 9.30 a.m. to 6.0 p.m.

OSCILLOSCOPES
COSSOR yps 3. .. 235

DUMONT Type241 .. £35
MULLARD Type E800 £35
DUMONT Miniature type

USM-32 . Write for quotation.
SOLARTRON made moni-

tor type 56. High speed

pulsed triggered Oscillo-

scope.

Time bass  10-20,000

microseconds. Time in-

tervals measured by cali-

brated X shift £2%. ¥

shift meter (up to 500

volts). Ex-Govt. Reason-

able condition, complete

with power supply ...... £10 0 O

Reconditioned, complete

with cables and power

BUPPIY cvvicrinnnrenane £25 0 0

(=YX =N—l-—l-T-]
COO0O0O0O

MICROWAVE EQUIPMENT

S BAND
BC1277. 8igual Generator

2700-3400 ............ £95 0 0

TS14 3200- 3370 mcls o £50 00
MARCONI s

alyser, TF984 2900 3,160£100 00

Valves, type 707A, 7264,

from, each ............ 00

X BAND
SYLVANIA 8pectrum
Analyser, Type T8X-48E,
8630-9550. .... Write for quotation.
Test Set TS5/AP, 8700-
9525. 10 mw, pwr. Ofput.
87 db. power meter .... £50 0 0
Test Bet TS13/AP, O-
285-9, 465 mefs. 1,200cfs.
FM square wave, 0.2-0.5
microjgec. pulse 10-200

micro/sec. delays £110 0 ©
Valves 723/AB, 25
from, 00
Tuneable Cavity NE

Kunused & @0 9000000090 £5 0 0

T8259 Signal Generator,
23,500-24,600 me/s. —40
to —80 dbm. power out-
put. +10 to +50 dbm.
power input. Valves 2k33
Xtals IN26. .. Write for quotation.

UHF RECEIVERS
Type AN;APR4, UHF
Receiver, Range 40-
2,000 mofs. 115 v. A.C.
Sensitivity 8B-60uV.
This Recelver can be sup-
plied with main LF. stage
and R.F. heads, 4 com-
plete or separately. Write for quotation,
Type JAPRS5.
me/fs.-6,000 mc/s. Xla.l
Mixer Oso, 61F-2 Video.
Det..pre-amp 2 output.
stage, 2 rect. 115 v. A.C.

Complete......oc.en... £100 0 O
SULLIVAN Variable Air

Condenser, Dual range.

35 pt.-615 pf. New. Un-

calibrated ............ £3 0 O

‘We can quote for calibration.
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For RADIO &

T.V. Servicemen

TAYLOR Model 204,
Circuit Analyser ..,..... £14 0

30A. Oscilloscope ...... £22 10
824, Oscilloscope 2 ofs.-
100 ofs. with triggering .. £50 0
45C, Mutual Conductance
Valve Tester .......... £25 0
45A, Valve oo 0
45B. Valve Tester 0
65B, Signal Geperator,
10020 mojs.  .......... £9 10
85C, Bignal Generator,
100 kefs.-80 mofs. ...... £13 0
67A, 8ignal Generator,
100 kec/s.-240 meys. ...... £27 0
94A, TV Waveform and
Allignment Generator, 4-
220mCfB. ..uiiiiiaiann £50 0O
924, BSweep Oscillatnr,
0250 mo/s. ............ £24 0
171A EIectronJcTestmeter £25 0
T.V. Pattern Generator,
Type WG44, New £62,
Our price, as new ...... £37 0
Ditto, Band One only .. £25 0
BEAMAC Cathode Ray
Tube Tester. New £40.
Qur price, as pew .... £30 0
AVO Valve Characteristio
Meter ................ £45 0O
Rolier Panel Valve Tester.
(All modern valves can be
tested with this instru-
menc with sultable Adap-
L IR oo o s o b o O £10 0
Labest Valve Data Book
for both .............. £110
BO Brldges, as pew, in
.............. £9 O
BC Brldges, reasonable
condition ............ £7 10
R.C.L. Bridge, as new .. £25 0
Model 40 AvoMeter ...... £12 10
Model 7 AvoMeter ......

Model 8 AvoMeter
AvoMinors, AC/DC
AvoMinors, ACIDC lauast

W3 (b -oona0ancc0acoana £28 0
ALFA Moter, AQ/DC
0-1200 V. New, complete
with leads, 0-2 milllamp

TANKE . ...-vreesacs-sn £5 .0
FERRANTI AC/DC
Meters, 0-600 v. 0-25,000

.................. £3 10

ohms
MURPHY Pattern Gen-
erators, Band I only . £45 0
Band 1 and I ........ £70 O

AUDIO OSCILLATORS

FURZHILL 0-10ke/s... £20 0
MARCONI 0-10kc/s... £10 0
B.S.R. 0-16 ko/s. ...... £28 0
HEATHKIT Q Meter
(U.8.A. bullt and guaran-
(eCPTIYTIVIVTIOwI | £45 0

o

o 000000 O o ©

ocoo

HAM RECEIVERS

R. A C ARBSLF ........ £45 0 0

0 0

00

00

00

00

00

00

00

00

me/s. 00
New 8270A 130 mofs.-

23w mefs. ... . £50 0 O
WRIGHT & WEIRE
Rec;piayback heads, Type

FR7, unused 9 £115 O
HEATHKIT  DX100

(U.8.A.) type. New built £76 0 0
ZE 1000 Transis-
tor  Portable All-Wave

Trausnceanic. A» new .. £110 0 0
COLLINS 8143 Receiver,
as gew. Completely re-

calibrated by Colline ... £220 0 0

Mercury
Marine Recelver. 16 kofs.
40 kuss.-4 mors As new  £225 0 0
Many others tor personal shoppers.
Inspection invited.

AUDIO ITEMS
WRIGHT & WEIRE
Tape Head R.P. Type FR4 £1 15
COLLARO Erase .... 15
MARRIOT Replay Head £1 0
B.S.R. TC8 Xta!
cartridge ...... B&.. 8.0
TC8/s Xtal cartridge ....

o0 ©Coo

PLEASE NOTE:

All equipment under Labora-
tory heading is reconditioned
to makers’ specifications and
guaranteed.

Those listed under other head
ings are guaranteed in good
working condition.

Our laboratory can undertake
reconditioning of electronic
instruments or realignment
of receivers to original spec-
ification complete wit 6
month Guarantee.

HI-FI EQUIPMENT STOCKISTS

Please include Packing and Despatch costs with order.

UNIVERSAL ELECTRONICS

OPEN ALL DAY SATURDAY

GERrard 8410 & 4447
Thursday 9.30 a.m. to 1.0 p.m.
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SERVO &ELECTRONIC SALES LTD.

TURNER M.23 0-10 kV Electrostatic meters, 3n.
.flush, £8/10/- .p. 2/6). MILLIAMMI
200 mA, 2fin. flush 10/- (p.p. 2/-).
15H 50 mA D.C., small 8/6 (p.p- 1/
12/8; BH 500 mA £1 (p.p. 3/8). POTTED TRANS-
FORMERS, 240 v. to 4 v. lamp, 3.2 kv. 2 mA, 6.3 v.
lamp 45/- (p.p. 5/-); 240 v. to 570-0-570 v. 315 mA,
6 v, 3.5 ampas 40/-; 240 v. to 630-0-630 v. at 220 mA
6 vr 38 amps 40/- (p.p. 6/6). PRESSURE GAUGES,
in. dia., ﬂush 100 lbs., 250 Ibs., 1,250 Lbs or 2,000 ibs.
isd 25/ (p.D. 3/-). WELLMAN ROSS SOLENOID
OPEBATED CHANGE-OVER JUNCTION VALVE,
24 v. D.C. £5 (carr. 10/-). HALE HAMILTON PBES-
SURE CONTROLLERS, 4,000/1,500 p.s.i. £4/10
{carr. 10/-). HALE HAMILTON GAS PRESSURE
REGULATORS 50, 70, 200, 600 and 1,000 p.ai. £5
{carr. 10/-). !GRAN!C STARTERS for 7 h.p. 400}
440 v, 8-phase motors, 11 stator amps £10 (carr. £1).
EHT CAPACITORS, 0.25uf 3.3 ky. 8/6 (p.»- 2/6),
0.25uf 7.5 kv. 15/ (p.p. 3/6); 0.02uf 11 kv. 12/6
(p.p. 2/6); 0.1 é" 11 kv 17/8 (p.p. 3/6). MULTICORE
SOLDER, 18 8.W.G. Arax 60/40 alloy 57/- per 7 Ib.
reel (p.p. 3/-). FERROX CUBE POT CORE ASSEM-
BLIES, LA5 15/- L.A43 8/-, new and boxed (p.p. 1/-
ach). EHT RECTIFIERS, 36EHT10 300 v. 4/-;
SGEHT‘IO 600v 5l- 36EHT60 1.8 kv. 10/-; 36EHT160
5.2 kv. 25/~ 3 240 7.9 kv, 35/-, all at 2 mA.
(p.p. 1- each)f ENGLISH ELECTRIC MAGNETRON
4 M.503 with test certificate £7/10/- (carr. 10/-).
E.E. SEALED REFRIGERATOR UNITS, 110 v.
50 e.p.s., with cooling coils, ice box and thermostat,
charged, brand new, £20 (carr. extra). 240/110 v.
TRANSFORMER to suit 45/- (carr. extra). ARCO-
ELECTRIC PANEL LAMPS, Type BL90, red, amber
or green, 3/6 (p.p. fd). CANADIAN MARCONI
TRANSMITTER RECEIVERS, Type TR9, 12 v, I/P
cover, 1.85 to 5 Mcfs. Complete set of units comprmn"
Transmitter, Power Unit and Receiver, new cond.,
£14/10/- (carr./pkg. £2). COMMUNICATION
IVERS, Type R.107, 1.2 to 17.5 Mojs in 8
rauges, 9 valves superhet .3 kefs or 7.5 kefs
bandwidth, 100-250 v. 50 cps or 12 v. D.C, supply.
Bensitivity 2-6uv. in excellent cond. £14/10/- (plus
carr. 25/-); Type R.206, 50 kefs to 30 Mcfs, cont. in
9 ranges, 15 vaive superhet, 0.7, 2.5 or 8 kc/s band-
width, 100-260 v. 50 cps or 12 v. D.O. supply. Sensi-
tivity 2-4uv. A superlative receiver in excellent cond.
£30 (carr, 35/-). SIZE 11 SYNCHROS IN STOCK.
Control transformers Type 26 v.-11CT4A, brand new.
SIZE 11 SERVO MOTORS, 115 v. 400 cps and 20 v.
400 cps control phase, Type 11M47A, brand new,
together with our norinal range of MAGSLIPS, SEL-
SYN3, IPOTS, etc., and ali components for eleetrical
computation a.nd coatrol.
Post orders to: 1, Hopton Pde., Streatham High Rd.,
London, S.W.186.
Callers to: 43, High St., Orpington, Kent.

Tels:
Orpington 31066 and Btrestham 6163.

TERMS: nett c.w.0. or monthly approved accounts.

WIRELESS WORLD

TV TUBES

EXACT  PLUG-IN  REPLACEMENTS

ALL makes and types in stock

FOR
SOLDERING
THAT'S
CERTAIN...

E“ LON

Best electric soldering irons in the
business — first choice with Industry
for over 25 years. Full range avaifable.

25 watt model! illustrated.
For leaflet write:

GABLE DIVISION

Associated Electrical Industries Limited

Distribution Equipment Sales Department, |
l 145 Charing Cross Road, London,

Tel: GERrard 8660.

FACTORY REPROGESSED AND |

COM ‘LFTELY AS NEW |

12 MONTHS NEW TUBE GUARANTEE
1

NOVEMBER, 1960

—Sonic V Portablem
TAPE RECOBDER

@ Manufactured with finest British materials.

@ All frequencies within the range of 40-
12,000 c/s.

@ Can be used as a straight amplifier having
two speakers to which 5.3 watts are de-
livered (max. rating 9.5 watts).

@ 3-speed recording on four track tape.

@ Erase head can be switched off to enable

superimposing of recordings, etc.

Trade Mark

Price of twin track, complete with crystal micro-
phone, tape, spare spool telephone adaptor, and

lead with jack plugs f -
c?rdxv:z: r,admpo‘:gre:;:ss £49, 7, o
FOUR TRACK MODEL. 50 GNS.
GENERALSONICRADIOS
92, Caledonian Road, N.1—Ter. 0322

W.C2i

INSTRUMENT
REPAIRS

DON’'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-
TIVE PRICES AND GUARANTEED

12 - - £4-15.9 FITTES:I W REPAIRS.
MULLARD MAZ e iali ;
” e specialise in the repair and conversion
14 - - - £5. 5-0 EMIS%?;ST%FOCN of the following :-
” ” MULTI-RANGE METERS.
I15"-17" - . £5.15-0 SONE LIGUEN AMP.VOLT-WATTMETERS.
€COD or CWO. Carriage and Ins. 716. R ana ts used in the manufacture ELECTRONIC AND ALL ALLIED

10/- GLADLY REFUNDED ON 14, 157, 17° SIZES
IF YOU RETURN YOUR OLD TUBE.

LAWSON TUBES

8 are mmplelety new except the glass
envelope which prior to manufacture was carefuliy
inspected to meet the standard of the original new
envelope.

MEASURING EQUIPMENT.
SPC. LABORATORY EQUIPMENT.

LEDON INSTRUMENTS LTD.

156

PICKERSLEIGHS ROAD
MALVERN, WORCS. MAL 3798

96, Deptford High St., London, S.E.8.
TIDEWAY 2689

RECTIFIERS.
2 amp. 8/9; 4 amp. 12/6.

1 amp. size 11/3; 2 amp. 15/6; 4 amp. 18/6.
ELLIPTICAL SPEAKERS.

with vernder scale.
from 200/250 v. mainsa.

INVERTERS,
Input 24 v. D.C. Output B0 v. at 1,600 cycles,

Telephone:

LYCNS RADIO LTD.

BATTERY CHARGER or MODEL RAILWAY COMPONENTS
Full wave bridge type for output up to 13 v.

TRANSFORMERS. Pri. 200/"50 ¥. 8ec. tapped 34,9 and 17 v. for producing
& D.C. output, when used with above rectifiers, o1 2 v., § v. or 12 v. respectively.

Postage up to 16/6 add llJ over add 2/6. Wiring dfagram supplied If requested.
61 x4}in. Famous maker, brand ncw condition
3 ohm moving coil type. PRICE ONLY 12/6, post 2/-.
WAVEMETERS TYPE W.1239. Rectifier type employing valves VR92, 675,
6X5 and V103 tuning indicator. Frequency range 39 to 51 Mc/s. 'l'lmh\g con-
tro) fitted with Mulrhead slow-motion drive having calibrated dial 0/100 divs.
Incorporates its own A.C. power pack which operates direct
Housed in copper lined wooden instrument cases 15X
10x9ln. Would make a useful addltion to any laboratory or, since the price 1s
lasvary low, could bo stripped to make other gear. PRIOE ONLY 55/=, carrlage
¥

Known as Motor Gemerator typs 7, Alr Min, Ref. 5U/3288.

240 vA. Carbon pile v/r and
filter unit incorporated, In good condition, PRICE ONLY A5/e. cartiage 8-,

3 GOLDHAWK ROAD, SHEPHERDS BUSH, LONDON, W.12

SHEpherds Bush 1729

1 amp. 5/3;

ELECTRICAL & WIRELESS SUPPLY CO.

60, CHURCH ROAD, MOSELEY, BIRMINGHAM 13
Cables: ELEWICO, BIRMINGHAM
Suppliers of American Wireless Communication Equipment for Aircraft
such as BENDIX VOR-ILS. Type MN-85 VHF 280 crystal-controlied
channels radio system incorporating both navigation and communication
facilities operating in the frequency range of 108, 0 to 135, 9 mc/s.

RCA Type 710A Signal Generator. Fre-
quency range 370 to 560 mcfs. Direct calibra-
tion. Accuracy 1%. Output voltage 1aV to 90
mVY. OQutput impedance 50 ohm
TCS Remote Control Units Type 23270A.
Naval Aircraft Transmitter-Receiver
Type AN/ARC-2.  2000-9050 Ke/s; R.F.
output 30 watts. lnput 26 v. D.C.
AMERICAN AIRCRAFT CAME AS
FAIRCHILD Types K24, K22, K20, K19B,
K17B, K8A-B and GUN CAMERAS the
most recent type AN/N-9 and G.S.A.
AMERICAN FLIGHT INSTRUMENTS sud: as Air speed, Chmb
Fuel, Temperature, Pressure Horizon, flndlcators. FUEL
FLOW MPLIFIER CONTROL DIRECTIONA YROS, ete., etc.
AMERICAN Al RCRAFT RELAYS by Leach, Cutler-Hammer, also
DELCO FUEL PUMP MOTORS, etc., etc.
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CLEAN AND SILENT

DC..AC

UP TO 100 WATTS

WITH THE
FELGATE ELECTRONIC
INVERTER MK II

FROM 210/250 VOLTS D.C.
NO MOVING PARTS
FREQUENCY CONTROL
Manufactured by

McCARTHY

RADIO AND ELECTRONICS
LIMITED

STUDLAND HALL, STUDLAND STREET,
LONDON, W.6.

RECO TRANSISTOR KITS

“RECO” TRANSONA
THREE TRANSISTOR KIT

(M/L Waves). Improved lay-
out. Variable regen, control
Vari Q ferrite rod aerial.
Min. dynamic earpiece with
insert. Complete kit with
Ediswan transistors and easy
bulld diagrams, 55/-, post
ete. 2/6.

“RECO” PUSH-PULL FIVE KIT
M/L Waves and Trawler Band,
(Bize: 8}in. x 4iin. x 1fin.)
As the Translgen Three but with Push-Pull XC101's
output. Uses five EDIRWAN Tianslstors. New
d 3in. speaker. C: kit £5/19/6. P.P.2/8.
Easy bulld practical wiring diagrams free with kit.
Dorset customer writes: * Makes flne car radio,”

“RECO” TRANSIGEN
THREE KIT

] (M/L Waves and Trawler

3 d).

Fitted 6ln. F.R, Aerial
R.F. sta; e with EDISWAN
transistors. Combined volume and sensitivity control.
On test (50 miles from London) tuned in the Home,
Light and in tbe ovening Radio Luxembourg, A.F.N.
and many others. Attractive pale blue polystyrene
case with red grille. Dynamic min earpiece mplete

kit with easy build diagrams, 69/6. P.P. ‘216 With
B.A. Rep. 62/6.

— “RECQ” PUSH-PULL

FOUR KIT .

(M/L Waves and 2 8.V,
coils free upon request).
Four EDISWAN tran-
sistors. Volume control.
8in. speaker. Improved
lay-out. Gleaming pale
blue polystyrene case
with red speaker grille.
Complete kit with easy bulld diagrams £4/19/6. P.P.

%/xfl:ts price list and circuits Tor the above kits 2/6.
AFTER SALES SERVICE
RADIO EXCHANGE COMPANY
(Dept. W.W.}

27 Harpur Street, BEDFORD
Closed 1 o’clock Saturdays. Telephone Bedtord 2367

WIRELESS WORLD

LEWIS have the

CABINET for
YOU

EXTENSIVE RANGE OF
CABINETS FROM £4-7-6

Price £11.11.0

£

[
[/ THE CONTEMPORARY

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.

e mess s B AR

THE CONTINENTAL
Price £29.10.0

This elegant Cabinet is the finest in our range of those
designed in the continental style. Solidly constructed
and finished in Oak, Walnut or Mahogany veneers
(Dark, medium or hght, high gloss or satin finish
available).

| Two NEW LEWIS S CATALOGUES:—

Q, The Cabinet Catalogue l
I «& The Equipment Comparator I
| Catalogue

| (Desrgned to assist your choice of cabinet and I
equipment).
Please send me details of your two new catalogues

I Name
| Address ...

BLOCK CAPITALS PLEASE WWwilo.

LEWIS

| 100 CHASE SIDE, SOUTHGATE, N.14 |
I Telephone: Palmers Green 3733 I

151
s
A
FIRST
COURSE
IN

TELEVISION
By ¢ Decibel »’

The book is written for the reader
who possesses a general know-
ledge of the fundamental princi-
ples of wireless and wishes to
acquire a reasonable understand-
ing of the principles of television.
Mathematics beyond simple arith-
metic has been avoided, and the
book can be followed easily by
the interested amateur as well
as by those engaged in, or study-
ing for employment in, broad-
casting and the servicing of
receivers. Price 15/- net.

From all booksellers.

PITMAN

Parker St.,
Kingsway, London, W.C.2.

with
TECHNICAL
SERVICES

for

radio
masts

and

aerial
equipment

Standard Tubular
Steel Masts

V.H.F. Installa-
tions

Rhombics
Dipoles

Folded Dipoles
Vertical Radiators
‘T’ Aerials, Single
& Multiwire
Transmission
Line Equipment
Terminating Res-
istance Units
Lead-in Insulator

As supplied to:
Government Depts.

Overseas
Administrations.

Major Oil Companigs.

Leading Panels
Manufacturers of Radial Earth Sys-
Communications tems

Equipment.

System Planning
and Installation

South Midlands Construction Limited

ROMSEY RD., CADNAM, SOUTHAMPTON
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TAPE RECORDER AT LAST!!
(1] 77
AS-NU iy S AVAILABLE TO ALL!!

THE COMBINED VALVE,

REGUNNED T.V. TUBES AP & Ere. ||| SOLISNENT AND rooL Sox

Monaural. Manufactured and Distributed
by GEO-PAT SUPPLIERS LTD.
2 Track Stereo. R/P & Erase. 4

Supplied from stock, and despatched For the past 2 years our complete pro-

b)’ British Rallways e day. 4 " " R/P & Erase. duction has been devote.d to the supply
COMPLETE NEW GUNS firted in Profeestonal Eagineost N with ne
every tube and fully guaranteed for HOME & EXPORT creased output we are able to supply all.
TWELYE MONTHS,
Mullard Mazda Full specifications, technical data,
12in. ... £410 0 £410 0 with samples available to the
14in. ... £415 O £5 10 0 Trade on request :—
I15in. ... £6 0 0
l6in. ... £6 10 0 —
e . £6 10 0 o & | | BRADMATIC PRODUCTIONSLTD
2lin. £ 10 0 £ 10 0 124, ALBERT ROAD
Plus 10/- carr. and ins. BIRMINGHAM, 2]
ENGLAND

Other types available. Please contact:

i Divides into 3 individual sections.
J P WRIGH I R — Valve section holds 60 valves,

L4 = 3 Drawers for small components.
Tool Drawer. Plastic Manual Holder.

la Shotton Street, Small Meter compartments.
| Th Ava‘i’Ia::Ise'in Bluec:‘ﬁ?;en.é%cg Natura:‘.
Mode own -, C.W.0. or wit
Doncaster F Vz ELECTRICAL our set of Service Engineers Tools,
g £10/10/-. Carriage 3/6. .Trade terms on
Sole Distribution Agent request.
METERS, we can supply and repair from
Phone: DON 2636 or 66252. within 7-14 days; to B.S.89: Moving GEO-PAT SUPPLIERS LTD.
coil, moving iron, electrostatic, thermo- LAMBRIDGE ST., LARKHALL, Bath.

couple, also multirange meters, meggers,
pyrometers, etc.

== AUDIO EQUIPMENT, we supply
AMEHIBA” =— :::e::'pa::; Tape recorders, amplifiers, \ TAN NOY /‘/

COMPONENTS - VALVES !
TEST EQUIPMENT tfoigemonphane

311 EDGWARE ROAD, LONDON,W.2 The leadin g name in
PHONE WH|TEHAI.I. 4856 Phone: PADdington 4515, i

DALE ELECTRONICS Join affa 'rs
= I09]=vmyl;§;ln'etlondon WE_ST NORWOOD SE27
_ ——— " .‘ - Tel: Gipsy Hill 1131 (7 lines)

RESISTANCE WIRES

Fidelia REPANCO
. EUREKA-CONSTANTAN ||| rpans|STOR AMPLIFIER
Most Gauges Available .

NICKEL-CHROME MANGANIN FEEDER UNIT CIRCUITS
COPPER WIRE Envellg;::mcgiagtr:’z:eft;ia:l and practical

350/500 milliwatt Transistor Amplifier

ENAMELLED. TINNED, LITZ, Simple TRF Band Pass Feeder Unit
COTTON AND SILK COVERED Medium wave TRF Feeder Unit with
(i s e e SMALL ORDERS PROMPTLY DESPATCHED || RF Stage ..
Fidelia Major AM/FM tuner unit with pre-amp., Medium and Long wave Unit with RF
tone controls, etc., R.F. stage on all wavebands, B.A. SCREWS, NUTS, WASHERS, Stage
:,‘,’:"‘h‘}',;’,ﬁf'efmﬁgef“g‘lg,'{;", £27/4/-, or with soldering tags, eyelets and rivets, Medium and Long wave Superhet Feeder
Fietia Lmoscial, VELY taner,  Prios _ £1515/- EBONITE and BAKELITE PANELS, Unit
0l re-amj N .
Fidelis. Breoiton, awitched VP toner > Price TUFNOL ROD, PAXOLIN TYPE COIL Microphone Pre-amplifier
£14/8/-, or with pre-amp. and tone controis £19. FORMERS AND TUBES, ALL DIAMETERS Send now 2/- (post free) for envelope

Fidelia Major ampiifier, £18.

SEND STAMP FOR LIST TRADE SUPPLIED
16d. for postage is appreciated.)

RADIO EXPERIMENTAL

EFE Full details willingly on requeat

T oo POST RADIO SUPPLIES PRODUCTS LTD
ELBARO 77~ TELSCOMBE - CLIFSS 33 Bourne Gardens, London, E.4 :33 MUCH PARK STREET
SOBSEX, Phone: CLissold 4688 COVENTRY

Tel.: Peacehaven 3158
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electronic
engineers

for supervisory appointments

e High technical interest

e Opportunity to travel abroad
e Individual responsibility

e Good promotion prospects

e Excellent salary levels

Ferranti Computer Division are about to make super-
visory appointments in connection with Computing
Installations, planned or already operating, in the U.K.,
France, Norway, Sweden, Italy, Germany, Switzerland,
South Africa and South America.

If you have no academic qualifications, good Service
experience will be favourably considered, as successful
candidates will be given six months’ training.

This is an opportunity to join the most progressive
computer team in Britain. Please write, giving details
of your qualifications and experience, to
T. J. LUNT, Staff Manager, Ferranti Limited, Hollinwood,
Lancs. And quote reference CDM.

Eerranti computers
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UNITED COMPONENTS LTD.

Design and Manufacturing Organisation
for
R.G.D. - REGENTONE - ARGOSY

Invite applications from Electronics Engineers for
Senior and Junior positions in expanding design
teamns engaged on the following work:

Television Receiver Design.

Radio Receiver Design.

Transistor Applications for Radio and T.V.
Receivers.

Test Equipment Engineering.
Instrument Standardising.
Component Testing.
Technical Clerk.

These appointments offer unrivalled scope for
personal advancement.  Excellent working con-
ditions with every facility required for top quality
work. Salaries are excellent, normal working hours
short and a pension and life insurance scheme is
operated by the company. All applications will be
regarded as strictly confidential.

Write to: Chief Engineer,
United Components Ltd.,,
Eastern Avenue West, Romford, Essex.

WIRELESS WORLD

NOVEMBER, 1960

DEVELOPMENT ENGINEERS

are required for a variety of interesting positions ot the Plymouth

Laboratories of BUSH RADIO LIMITED.

|. AN ENGINEER to take charge of a small team developing
Television R.F. and associated Circuits.

2. AN ENGINEER to work on various Television problems,
including Synchronising and Time Bases.

3. SENIOR ENGINEERS and TECHNICAL ASSISTANTS

to work on a range of new products.

Desirable qualifications—a degree, Grad., l.LE.E. or H.N.C,,
together with some experience in the appropriate field.
Essential qualifications—enthusiasm and keen interest in this
type of work,

Working conditions are excellent and inciude a 384-hour weelk
and a pension and life assurance scheme. The spacious labora-
tories are in a pleasantly-situated new building in Plymouth—
an attractive modern city contributing to the many advantages
of life in the South-West.

Please apply, giving full details of qualifications, experience and
salary required to:

The Chief Engineer (Plymouth) BUSH RADIO LTD.,
Northolt Avenue, Ernesettle, PLYMOUTH, Devon.

Ouwing to the rapid expansion of STRAD, an automatic
electronic switching system, vacancies exist for

JUNIOR

EQUIPMENT ENGINEERS

The appointments are concerned with the detailed en-
gineering of consoles and control cubicles to customers,
requirements,

O.N.C. level of education is desirable but electronic
experience and enthusiasm for this type of work is of greater
importance.

Preferred age 25-30.

These are opportunities for progressive young engineers
to train on the most advanced switching system in existence.

Write in confidence to the Personnel Manager,

Srandard Telephones and Cables Limired

Oakleigh Road, New Southgate, N.11.

MARCONI

IF YOU ARE AN EXPERIENCED
ELECTRONIC TECHNICIAN |

whether you have gained your experience
in the Forces or in industry, we may be
able to offer you an interesting and well-
paid position as a Service Engineer. The |
work is varied and is concerned with a
very wide range of telecommunications
and industrial measuring instruments. The
Posts are pensionable and offer stability
of employment and good prospects of
advancement in a progressive and expand-
ing Company.

Please apply to:

Marconi Instruments Ltd.,
Longacres, Hatfield Road, St. Albans,
Herts.

Telephone: St. Albans 56161
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UNITED KINGDOM LIMITED

CUSTOMER ENGINEERING

Due to continued expansion, International Business Machines, the largest com-
pany of its kind in the world, requires approximately 185 additional Customer Engin-
eers to be responsible for the installation, maintenance and efficient working of IBM’s
whole range of Data Processing equipment including computers, calculators and
electro-mechanical accounting machines.

Applications are invited to fill the following vacancies:

1. COMPUTER ENGINEER

Applicants (age 21-30) should be of H.N.C. (Electronics) standard or have a
sound background in general electronics with emphasis on pulse circuitry. A know-
ledge of computer or calculator techniques would be an advantage but is not essential.
Computer Engineers selected for the IBM 700 series machines must be prepared to
spend a training period of 5/6 months in France or the United States. For the IBM
650 and RAMAC systems, training is given in the United Kingdom or Germany.
Excellent starting salaries are offered based on qualifications and experience.

2. ACCOUNTING MACHINE AND CALCULATOR
ENGINEER

Applicants (age 21-30) should have the ability to handle complex electro-
mechanical machines and have a sound background in electronics obtained by study
for a National or City and Guilds certificate or through practical experience in industry
or the Armed Forces. Starting salaries are between £600 and £750 per annum.
Salary increases are awarded solely on ability and performance. Promotion prospects
to computers or to supervisory/managerial appointments are excellent.

Preliminary interviews will be conducted at the IBM offices which are located
throughout the United Kingdom.

Application should be made in writing to the

Personnel Manager,

IBM United Kingdom Limited,
101, Wigmore Street, London, W.1.
or any IBM Branch
quoting reference CE[60(79
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SIGNALS
TRANSMISSION
RECEIVING AND
DISTRIBUTION

SENIOR EQUIPMENT ENGINEERS

are required urgently for work on this automatic
electronic switching system.

They will be responsible for the planning of station
installations, each comprising a large number of
cubicles of electronic equipment, both in this country
and abroad.

We are looking for men of high technical calibre
who are able to organise and administer important
installation projects and who have experience of
large contracts, preferably overseas.

Commencing salaries will be commensurate with the
responsibilities involved and comprehensive benefit
schemes are in operation.

Write in confidence to the Personnel Manager,

Srandard Telephornes and Cables Limited

OAKLEIGH ROAD, NEW SOUTHGATE, N.II.

BRITISH
BROADCASTING
CORPORATION

MECHANICAL ENGINEER

required to work in a well equipped laboratory
in Central London. The post demands consider-
able originality of thought and initiative in the
design and development of all kinds of sound
recording and reproducing equipment and also
in advising on the mechanical aspects of the de-
sign of a wide range of other equipment used in
sound and television broadcasting. Experience
of, and a high degree of skill in the design of small
mechanisms is necessary and some knowledge
of audio frequency electronics is very desirable.
An acquaintance with sound recording techniques
would be an advantage but is not essential.
Candidates who must be of British nationality
should have a degree or an equivalent profes-
sional qualification in mechanical engineering but
in the absence of formal qualifications evidence of
considerable personal attainment in the design
of light machinery would be considered. The
salary is on a scale rising from £1,395—£1,970
for. satisfactory service and a starting salary
intermediate in this range would be offered to a
candidate with suitable qualifications and ex-
perience. Application forms from Engineering
Recruitment Officer, Broadcasting House,
London, W.l, quoting ref: 60.E.146.W.W.

UNITED KINGDOM ATOMIC ENERGY AUTHORITY

PRODUCTION GROUP

RADIO TECHNICIANS
IN
CIVIL AVIATION

Men aged 19 or over for interesting work
providing and maintaining aeronautical
telecommunications and electronic naviga-
tional aids at aerodromes and radio stations in
the U.K. Fundamental knowledge of radlo or
radar with some practical experience essential;
training provided on special types of equip-

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.

ment. Salary according to age and station,
approx, £670 at age 25 rising to £795. Prospects
of permanent pensionable posts. Good oppor-
tunities for those who obtain O.N.C. in
Elec. Eng. or certain C. and G. Certificates
for promotion to posts with maximum
salaries of £950, £ | 085 £1,335. Apply to the
Ministry of Avnation (Es: 5(:) RT), Berkeley
Square House, London, W.I, or to any
Employment Exchange (quoting Order No.
Westminster 3552).

VACANCIES FOR RESEARCH AND DEVELOPMENT
CRAFTSMEN GOVERNMENT SERVICE AT
CHELTENHAM

Experlence in one or more of the following:—
(1 radio fon receivers.
@) Bub membly l&y out, wirlng and testing of radio

chagsls.
3) Cabhug, wiring and adjustment of telephone type

equipment

(7)) Fa.ult ﬂndlnz in and malntenance of electronic
appara

[¢9] Malntenxnce o! ulaprlnwr _or cypher machines

Baslc Pay £9/9/8 per week plus merit pay, assessed
at Anwrvlew and based on abllity and experience as
under:—
ORDINARY RATE  10/- to 32/- per week.

BPECIAL RATE 88/~ to 70/- per week.
Opportunities for permanent and pensionable posta.
Five-day week; good working conditions; single
accommodation available,
Apply In writlng to:—

Personnel Otficer,

G.C.H.Q. (RDC{3),
03, Clarence Street,
Cheltenham, Glos,
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TECHNICAL
TRAINING

in radio
television
and
electronics
engIneering
with

WIRELESS WORLD

The decision is YOURS. To be a success
in your chosen career; to qualify for
the highest paid job; to control a
profitable business of your own.
1Ics home-study courses put your
plans on a practical basis; teach you
theory and practice; give you the
knowledge and experience to take you,
at your own pace, to the top.

Choose the RIGHT course :

RADIO AND TELEVISION ENGINEERING
INDUSTRIAL TELEVISION

RADIO AND TELEVISION SERVICING.
RADIO SERVICE AND SALES

VHF/FM ENGINEERING., ELECTRONICS
COMPUTERS AND PROGRAMMING

AMBRIT. I.LRE,; City and Guilds
Telecom. Technicians.

C. & G. Radio and T.V. Servicing
(R.T.E.B.).

C. & G. Radio Amateurs Certificates.

THERE ARE ICS COURSES TO MEET
YOUR NEEDS AT EVERY STAGE OF
YOUR CAREER

FILL IN AND POST THIS COUPON
TODAY

You will receive the FREE 60-page ICS
Prospectus listing examinations and
Ics technical courses in radio, television
and electronics PLUs details of over 150
specialised subjects.

167

LEARN-AS-YOU-BUILD

Practical Radio Course

Gain a sound knowledge of Radio and
T.V. as you build YOUR OWN 4-VALVE
T.R.F. and 5-valve superhet radio re-
ceiver, Signal Generator and High-
quality Multimeter. At the end of the
course you have three pieces of per-
manent and practical equipment and
a fund of personal knowledge and
skill . . . Ics Practical Radio courses
open a new world to the keen Radio
amateur.

Other ICS courses include:
MECHANICAL, MOTOR, FIRE,
CHEMICAL, ELECTRICAL AND
CIVIL ENGINEERING .. . SEL-
LING AND MANAGEMENT,
ARCHITECTURE, WOODWORK-
ING, FARMING, GARDENING,
ART, PHOTOGRAPHY.

PLEASE STATE ON COUPON SUBJECT YOU
ARE INTERESTED IN.

e - T E e . e E 1

| INTERNATIONAL CORRESPONDENCE scHooLs 1

l DEPT. 223, INTERTEXT HOUSE, PARKGATE ROAD, LONDON, S.W.II

| OCCUPATION . oo\ttt

PLEASE SEND ME FREE BOOK ON ... ...t s i s et e e

11.60

L—_--—---_—_—--_-_--_--\_

PERSONAL CALLERS welcome at the 1.C.S. Information Bureau,
73, Kingsway, London, W,C.2.

A}
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MICROWAVE
MAINTENANCE ENGINEER

A vacancy exists for a Senior Engineer who will be responsible for maintenance of"

MICROWAVE RADIO LINK EQUIPMENT

and associated carrler frequency terminal equipment. Service would initially be
overseas for a period of three years with subsequent transfer to duties either at home
or overseas.

Applications are invited from men with experlence of V.H.F. or Microwave Equipment
and suitable technical qualifications.

A period of training will be given in London before commencement of duties overseas.
There is a good salary and the appointment carries full membership of a non-contributory
pension scheme, and other benefits safeguarding security. Foreign service allowances
and passage of dependants will be paid on commencement of overseas duties, and one
period of U.K. leave may be granted.

Please write quoting reference No. 2151, giving details of experience, qualifications, and
salary required to:

Mr. J. Williams, Personnel Manager,

Srandard Telephores and Cables Limired

North Woolwich, London, E.l6.

TEST

@ ENGINEERS

COMPUTERS

We manufacture:- fully Transistorised
Digital Computers.

We require:- Engineers for the Test
Department.

Qualifications:- We welcome Engin-
cers, experienced in the testing of
any electronic equipments. Whilst
academic qualifications are de-
sirable, they are not essential.

Salary:- Test Engineers: £800-£925.
Senior Test Engineers: £950 and
upwards.

Apply: The Staff Manager,
Telephone Works,
General Electric Company Ltd.,
Copsewood, COVENTRY.

ASSISTANT CHIEF ENGINEER

required for the Test Equipment Design Department of a large Electronic
Engineering Company in the London area. I

Candidates; preferably with previous experience on Test Gear Design will be
expected to take charge of the Dcveloﬁ:mcnt Section, give technical guidance
and control to the Maintenance and Calibration Sections, liaise with Production
Departments and Laboratories on new projects, and estimate costs.

The selected applicant will be expected to handle the design or supply of
Test Equipment over the range D.C. to 400 M/c. on Commercial Radio and
T.V., Private Venture and Ministry Projects.

Considerable experience in the Electronics and Radio Industry is desirable,
together with City and Guilds Final Certificate in Communications, H.N.C.
or equivalent qualifications.

This vacancy presents excellent opportunities for a man with initiative and
ability. Salary up to £2,000 per annum.

Please reply, giving full details to Box No. 1804 cfo *“ WIRELESS WORLD.”

LIVINGSTON LABORATORIES LTD
INVITE APPLICATIONS FOR
FIELD ENGINEERS
FOR INSIDE AND OUTSIDE

REPRESENTATION IN THE LONDON

REGION

Intensive knowledge and

experience with the type of

electronic’instrumentation
associated with the name of this

Company is essential. Exceptional

working conditions, car for

outside work, non-contributory
pension, etc. Write to:—
THE DIRECTOR,
LIVINGSTON LABORATORIES LIMITED
RETCAR STREET, LONDON, N.19

Associated Electrical Industries Limited
Are you aware of the challenging new opportunities available to
ELECTRONICS ENGINEERS

in SCIENTIFIC INSTRUMENTATION

AE.I Instrumentation Division are expanding their activities in

MASS SPECTROMETRY
RADIO-FREQUENCY SPECTROSCOPY
ELECTRON MICROSCOPY and allied techniques

and Electronics Engineers are required for a variety of new positions
in their development, design and engineering teams. Previous experience
of the equipments is not essential,

If you think you would be interested in a job in this new field of activity,
please write for an appointment, giving brief details of your career and
let us show you what we do. Please reply, quoting reference L.16 to:

Personnel Manager,
Associated Electrical Industries (Manchester)
Trafford Park, Manchester, 17.

Ltd.,

SENIOR
PROJECT
ENGINEER

for Industrial Electronic Equipment
Manufacturers in the
North West Area.

This is an important key position with
the most progressive and rapidly ex-
panding Industrial Electronic Measure-
ment and Control Instrument Manu-
factugers in this country. Therefore the
position offers great scope for advance-
ment both in status and salary.

The successful applicant will be re-
quired to take respomsibility for the
most advanced range of transistorised
equipment, from the prototype stage to
final production and will be
assured of support from go-ahead and
enthusiastic colleagues and manage-
ment.

5-day week, canteen facjlities, first class
Superannuation and Disability Pension
Scheme. Apply for interview giving
brief particulars of previous positigns
and salary to Chief Engineer, Box
No. 1989, c/o * Wireless World.”
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THE

PEMBRIDGE
COLLEGE
OF ELEGTRONIGS

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 3rd January, 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.

C. Constructional kits.
For details, write to:

The Principal, P11
THE PEMBRIDGE COLLEGE
OF ELECTRONICS

34a Hereford Road, London, W.2
rCI2

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 f£20 a week, send for Iy
copy of “ENGINEERING OPPORTUNITIES”
today—FREE.

WHICH IS YOUR
PET SUBJECT?

Mechanicai Eng.,
Electrical Eng.,
Civil Engineerlng,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!
A.M.l.Mech.E.
A.M.LC.E.
A.M.1.Prod.E.
AM.LM.L
L.10.B
AF.R.AeS.
B.Sc.
AM.Brit.l.R.E.
City & Gulids

Gen. Cert. of Education
Etc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)

(Dept. SE/22 ),29 Wright’s Lane, London, W.8
IS THE LEADING ORGANISATION OF ITS KIND IN THE WORL

THE B.l.E.T.

TICAL  INCLUDING

tronics Division of
B.LE.T.(incorporat-
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 .T.
SCHOOL OF
ELECTRONICS

POST COUPON NOW /7

Please send me your FREE 156-page
“ENGINEERING OPPORTUNITIES™

(Write if you prefer not to cut page)
NAME
ADDRESS

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

G ORPORTUMITIES

SUBJECT OR EXAM
THAT INTERESTS ME
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Make Your Ability PR

UNLIMITED OPPORTUNITIES exist today for * getting on e o o

but only for the fully trained man. Let |.C.S. tuition develop your talents

and help you to success. .

STUDY 1S EASY with I.C.S. guidance. Thg 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.

P Take the right course now. ..

ADVERTISING HORTICULTURE PHOTOGRAPHY

Gen. Advertising, Retail & Complete Gardening Practical Photography

Dept. Store Copywriting Fiower & Veg. Growing P.D.A. Examination

ART MANAGEMENT POLICE

0Oil & Water Colour Business Management Police Entrance Exam.

5 e o s RADIO, T.V. & ELECTL
Office Management V. .

ﬁ%ﬂf{ﬁm Clerk of Wks. Industrial Management Radio éervlcing & Eng.

Building Chratra tion Personnel Management T.V. Servicing & Eng.

Bricklaying. Quantity Surv.
CIVIL ENGINEERING
Highway Eng., Struct, Eng.
Concrete Engineering
COMMERCE

Bookkeeping, Accountancy,
Offica Tralnlng‘.‘ Oosf.lug.l

‘Work S8tudy, Foremanship

MECHANIOAL & MOTOR
ENGINEERING
Engineering Maths., Weld'g
Diesel Engines and Locos.
Inspection, W'kshop Pract.
Refrlqeratlou, Motor Mech.

Radlo Constro, (with kits)

SELLING
Commerclal Travellers’
Sales Mangmt., Ret. Selling

WRITING FOR PROFIT
Bhort Story Writing

yship, and Free-Lance Journalism
Shorthand & Typewriting (many other subjects) And many other suh]ectf.
Rﬁ&UGHTSIIﬂI;}(SﬂP . INTENSIVE COACHING for all %rincip7lcexam|-
tectural, Mechanical, nations, Including C.l.S., A.C.C.A., |.C.W.A,,
Maths. & Machine Drawing g ym. “A.M,I.Mech.E., Brit.l.R.E., 1.Q.S., City &

Drawing Ofco Practles  Guilds'of London Institute, R.H.S., efc.

ELCTRCHLS o
Cou‘:;ut:rs &eaMalm:snanw S’fa’f #/a ﬁé l.c.s Wa}’.’
iﬁiﬂamvestock ]

Farm Machi Maint. (DenCiZzaR) $.W.11
‘al nery n W
R e ] Intertext House, Parkgate Rd., London,

Market Gardening | Send FREE book on....oooiioiivvmnninsinssss
FIRE ENGINEERING

LF.E. Examinations Name
Fire Service Promotion
GENERAL EDUCATION
Good Eng., Forelgn Langs.
G.C.E. subjects at ordinary
or advanced level

Collectors urgently needed
British Legion - Haig's Fund
70-80 York Way - London - N.1
(Registered under the War Charities Act, 1940)
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1961 DIARY

with all the

needed by the radio man

information

A week-to-an-opening diary with an 80-page reference
section containing the kind of technical and general
information so often needed by radio men but seldom readily
available,

This useful diary, with its veritable mine of information,
will enable the radio man to keep always with him a note
of his engagements, together with the kind of data he so
often needs.

Leather 6s 9d (Postage 4d. Overseas 5s 9d)
Rexine 4s 9d (Postage 4d. Overseas 4s)

Wireless World

Diary 1961 just¢ out

from booksellers, newsagents and stationers

published by T. J. & J. Smith Ltd.

in conjunction with Iliffe & Sons Ltd.
DORSET HOUSE, STAMFORD ST., LONDON, S.E.l

BOROUGH POLYTECHNIC
Borough Road, S.E.l

LABORATORY TECHNICIANS

Vacancies exist for laboratory technicians in the
Department of Electrical Engineering and Physics of the
Borough Polytechnic.  Salary ranges for the grades
concerned are: Senior Technician £580-£795; Technician
£265-£660; Junior Technician £225-£435. Starting salary
depends on age, qualifications and experience. Superan-
nuation scheme; 39-hour week.

Apply in writing, to the Secretary, Borough Poly-
technic, Borough Road, London, S.E.l, giving full
particulars of age, qualifications and experience.

SUPERINTENDENT, RADIO MAINTENANCE

required by the GOVERNMENT of MAURITIUS
BROADCASTING SERVICE on contract for one tour of
3 years in first instance. Present salary scale rising to £1,224
a year but now being reviewed. Gratuity at the rate of £150/£200
a year, Free passages. Liberal leave.

Candidates, 25-50 years of age must hold a C. & G. Final
Certificate ot equivalent qualification and have had 6 years’
experience, other than operational, including two in a super-
visory capacity, in radio and telecommunications installation
and maintenance, especially of transmitters, up to 10Kw.,
receivers from V.H F. to M\F., and radar and power plant up
to 50 KVA. Candidates must also be capable of maintaining
correct records and planning and executing maintenance
schedules.

Write to the CROWN AGENTS, 4 Millbank, Loadon,
S.W.1l. State age, name in block letters, qualifications and
experience and quote M2A/51051./WF.

SKILLED RADIO AND
TELEVISION SERVICE ENGINEERS

wishing to establish a career in the field of industrial electronic
control may find the opportunity to do so as a member of the
SERVICE AND FIELD OPERATIONS DEPARTMENT of
LANCASHIRE DYNAMO ELECTRONIC PRODUCTS
LIMITED. Thiscompany is one of the leaders in the industrial
electronic control field and its products are used extensively
on industrial plants and processes. Vacancies will shortly exist
for engineers having a sound knowledge of valve techniques and
circuit theory (A.C. and D.C.). A knowledge of transistor
theory would also be useful as would some experience in
electrical machinery and switchgear. The positions offered
involve some travel in the U.K. and the possibilities of travel
abroad. If you are interested write (or ’phone)

Mr. G. H. Upton, Service Manager,
LANC:}‘SHIRE DYNAMO ELECTRONIC PRODUCTS

IMITED, RUGELEY, STAFFORDSHIRE.
Telephone RUGELEY 371 PBX




NOVEMBER, 1960

WIRELESS WORLD

171

SHORTS

OPPORTUNITIES FOR

ELECTRONIC ENGINEERS

Shorts are building the largest
freighter aircraft in the world for
the R.AF. and to test this aircraft
we are designing the most advanced
data system. To meet this com-
mitment we require engineers of
proven ability, experience and
drive. These engineers will have
the responsibility for the System
Design of this data facility.

The opportunities for these en-
gincers will only be limited by
their own ability and they will have
excellent opportunities for promo-
tion in this field of the Company’s
interest. They will also be in at
the start of the project.

?ur immediate requirements are
or:—

Section Leader with B.Sc. or
H.N.C. in Electronics and a mini-
mum of five years practical ex-
perience on electronic design
preferably digital.

Senior Engineers with B.Sc. or
H.N.C. in Electronics and a
minimum of two years practical
experience in electronic circuit
design preferably D.C. and A.C.
Amplifiers andfor analogue digital
converters.

These positions carry generous
financial remuneration and the
facilities available are excellent.
These facilities are situated within
a few miles of some of the most
beautiful scenery in the British
Isles.

The Company operates a Super-
annuation Scheme and is able to
assist with housing and with re-
moval expenses, for married men,
from Great Britain.

Application should be made to the:—
Staff Appointments Officer,
SHORT BROTHERS &
HARLAND LIMITED
P.O. Box 241,
Belfast.

QUOTING: S.A. 608

Hawker Siddeley Aviation

LIMITED

A. V. ROE & CO. LTD.

THE COMPUTER GROUP AT THE
CHERTSEY RESEARCH AND
DEVELOPMENT LABORATORIES

is engaged upon the development of advanced airborne and
ground based digital computers. As a result of the success
of present machines, it is necessary to expand to meet new
commitments. Vacancies exist for research and develop-
ment staff as follows:

SYSTEMS DESIGNERS AND MATHEMATICIANS

A degree, or a lesser qualification with relevant experience,
is required for these posts. Duties will mainly involve
the design of digital computing systems and some prepara-
tory mathematical &nalysis.

CIRCUIT ENGINEERS

H.N.C. or O.N.C. with relevant experience is required
for these vacancies. Duties will be concerned with
the advancement of new and existing circuit techniques,
Opportunities will exist for transfer to project teams
where these techniques are in use.

PRINTED CIRCUIT DESIGNER
Experience in the design of compact printed circuits
is desirable for this post. Duties will involve the layout
of components and generation of a printed circuit layout
from logical or circuit diagrams.

Apply to:
A. V. ROE & CO. LTD.
CHERTSEY RESEARCH AND DEVELOPMENT GROUP,
Hanworth Lane, Chertsey, Surrey.

T

TYNE TEES
TELEVISION

invites applications for a Senior
Engineer. Applicants should have
considerable experience in one of
the following:—

(a) Master Control.
(b) Telecine.
(c¢) Vision Control.
Applications in writing to the:
Personnel Officer,

Tyne Tees Television Limited,
Newcastle upon Tyne, 1

GUIDED WEAPONS

A. V. ROE & CO. LTD.
WEAPONS RESEARCH DIVISION, WOODFORD, CHESHIRE

RESEARCH ENGINEERS

Electronic and Electro-Mechanical Engineers are required
in our Instrument Research Department for laboratory
research work on transistor electronics, servomechanisms,
instruments and optical equipment.
Applicants should have O.N.C. and be keen to improve
their qualifications.
The Division is situated at Woodford, Cheshire, in country
surroundings tiear the Derbyshire hills, is well served by
main bus routes and is close to housing and shops.
Applications in writing quoting Ref. R.231/W should be
addressed to the

Personnel Manager,
A. V. ROE & CO. LIMITED, Greengate, Middleton, Manchester.
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—SMITHS Bimosie—

BRITAIN’S CAR RADIO SPECIALISTS
INVITE APPLICATIONS FOR THESE POSTS

ASSISTANT FOREMAN
Experience of car radio application and maintenance
desirable but not absolutely essential. This progressive
appointment is in the Service Department.

EXPERIENCED SERVICE ENGINEERS
‘These appointments hold out very definite prospects
of advancement for the right individuals.

Applications giving full details of career to date should bz addressed to:

THE STAFF MANAGER, S. SMITH & SONS (ENGLAND) LTD,,
CRICKLEWOOD, LONDON, N.W.2. quoting ref. SM245

NOVEMBER, 1960

LANCASHIRE CONSTABULARY
WIRELESS DEPARTMENT

Vacancies exist in the Lancashire Con-
stabulary Wireless Department for civilian
radio engineers in the following grades:

RADIO ENGINEERS

Qualifications  desirable are: O.N.C.
(Blect ) plus City & Guilds Certificate
Radio 1I or City & Guilds Final Certifi-
cate in Telecommunications Engineering.
Candidates should have recent experience
of installing and maintaining VHF or
UHF radio and electronic equipment.
Salary £700-£925 p.a. according to age.
RADIO TECHNICIANS

Candidates should have a sound funda-
mental knowledge and practical experience
of Frequency Modulated- VHF radio
telecommunications engineering.

Salary £545 at age 21, rising to £770 at
age 29, subject to an efficiency bar at
age 25.

A contributory pension scheme is in
operation for staff.

Forms of application and Conditions of
Service may be obtained on application
to: The Chief Constable, Lancashire
Constabulary, Hutton, Preston, quoting
this advertisement.

We have a requirement for a large m:lmber of Designers and ‘ required
Drauét?é?a%ﬁ%éiﬁﬁ?&ﬁ?%%ﬁ EQUIPMENT; | to lead a small team engaged in the development of
AIRFRAME STRUCTURES; ! commercial communication equipment. Applicants should
HYDRAULIC SYSTEMS; . have a degree or equivalent qualification and some years
RADIO OR SCIENTIFIC INSTRUMENTATION; g}(ﬂ)}l)gl;l;g:s as Project Engineers. Preferred age range:
STRUCTURAL, MECHANICAIL, AND ELECTRO- 3
MECHANICAL DEVICES. NON CONTRIBUTORY PENSION SCHEME AND LIFE
HOUSING ASSISTANCE MAY' BE POSSIBLE. . 3‘33%‘}%5'
Applicatign; to :lel }s;entl to: Tﬁchnimls Perzlonial‘en{l dOﬁi:er,cc/o EVENING INTERVIEWS ARRANGED.
Dept. G.P.S. English Electric House, Strand, on, W.C.2. . m— . q . .
quoting reference W.W. 1399U. X;let; egl;‘cfggmd_e_t_mls of education, qualifications and past
ENGLISH ELECTRIC AVIATION LTD. PERSONNEL MANAGER
Guided Weapons Division London—Luton—Stevenage MULTITONE ELECTRIC CO. LTD,,
s £ 1220 UNDERWOOD STREET, N.I.

UNITED KINGDOM ATOMIC ENERGY AUTHURITY

INSTRUMENT MECHANICS
(PHYSICAL & ELECTRONIC)

‘ and INSTRUMENT ELECTRICIANS

We have vacancies for men experienced in fault diagnosis, repair and calibration
of a wide range of instruments used in nuclear reacrors, radiation laboratories
and chemical plant operation. The work is interesting and involves working
with instruments using pulse techniques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television, and industrial instru-
ments for the measurement of flow, pressure and temperature.

Men with appropriate experience in H.M. Forces or with industrial ex-
perience of radar, television, radio or industrial instrumentation are invited to
write for further information.

The rate of pay is £13/7/0 for a 44-hour, 5-day week. Housing will be
available for married men. Promotion prospects are good and there is a
superannuation scheme.

Application forms and further information can be obtained from:—

Recruitment Officer,

Dounreay Experimental Reactor Establishment,
Thurso, Caithness, Scotland

At Solartron we believe that people are

important and consideration of the

individual is the number one priority.

If you feel that you have become just a

cog in an impersonal machine and if you

have experience in either of the following

jobs we shall be pleased to hear from
ou. We can promise you plenty of
ard work but a great deal of satisfaction

from working in our team.

amenities and conditions match our

philosophy.

We have vacancies for:—
ELECTRONIC

TEST ENGINEERS

Ref. 488/WW

for Test and Service Departments.
ELECTRONIC INSPECTOR

Ref. 490/WW

Please apply ro:

B. B. Lynch, Personnel Officer,

Solartron Laboratory Instruments
Limited,

Queens Road, THAMES DITTON,
Surrey.
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MULLARD
SOUTHAMPTON WORKS
1. Testboard Mechanics.

2. Testboard Servicing Mech-
anics.

A number of vacanciesexist under the above
classifications, the qualifications for which
are as follows:—

Applicants should have had experience in
radio or television servicing, or industrial
electronic equipment. They should have the
ability to trace and correct faults onelectron-
ic equipment, and some experience of the
building of Testboards would be an added
qualification, Applications alsowelcome from
Radar and Electronic Technicians, about to
complete their Service commitments.

Please write giving full personal details, in-
cluding age and qualifications to the Person-
nel Officer, Mullard Southampton Works,
Millbrook Industrial Estate, Southampton,
quoting reference T.20.

“ Mullard” is the Trade Mark of Mullard
Limited. )

IMPERIAL

CHEMICAL INDUSTRIES Ltd.
PLASTICS DIVISION

Imperial Chemical Industries Limited, Plastics
Division, have jes for Assistant Technical
Officers, mostly at Welwyn Garden City, for work on
Instr tatlon Devel t and Mai

Applicants should hold at least an Ordinary National
Certificate in Applied Physics, Mechanical or Electrical
Engineering and preferably have some practical ex-
perience in the branch offered. Some Development posts
are on the electronio side where knowledge of tran-
sistors, i t and ser
would be an advantage.

Good starting salaries will be paid and Pension and
Profit sharing echemes are in operation. For married
men temporary lodging allowances are available and
assistance is given towards removal expenses.

Apply briefly quoting 3124/AF to the Staff Manager,
Imperial Chemical Industries Limited, Plastics Divi~
sion, Black Fan Road, Welwyn Garden City, Herts.

DIGITAL
COMPUTERS

Resulting from ‘cantinued expansion In the
computer field, a number of vacancles have

arisen for
‘GRADUATE
ELECTRONIC ENGINEERS

and for

TECHNICIANS

of O.N.C. standard. The additional staff
are needed for technical supervision and
maintenance of Digital Computer instal-
fations. VYacancies exist in London and
Birmingham,

Training will be provided for this interest-
ing work and there are opportunities
for rapid promotion to positions of
responslbility. Salaries are generous and
In proportion to ability.

Please write to
Personnel Manager,
The National Cash Register Co: Ltd.,
206-216 Marylebone Road,
London, N.W.I,

WIRELESS WORLD
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Interesting vacancies exist in the Feltham ILaboratories of E.M.I.
Electronics Ltd. for the following:

ENGINEER to carry out the maintenance, modification and cali-
bration of testing equipment to A.I.D. standard. Candidates should
have at least two years’ experience of this work and should also hold
qualifications up to H.N.C. (Electrical Engineering) standard.

Ref. Aa/8/x.

TECHNICAL ASSISTANT to assist an Engineer in the carrying
out of the work detailed above. Experience in the servicing of test
gear, either in the Armed Services or Industry is essential. An
O.N.C. (Electrical Engineering) would be a distinct advantage.

Ref. Aa/8;x.

TECHNICAL SPECIFICATION WRITERS. Candidates must
have a background of electronics and must be able to write clearly
and concisely. The posts involve the preparation of technical reports
for publication and entail close liaison with engineering teams.

Ref. Sa/10,3,

ENGINEERS are required by the Field Services Division to engage
in Trials in the field of the complex prototype electronic equipments
developed by E.M.I. Electronics. Sound practical knowledge of
the operation and maintenance of Radar or Communication equip-
ments is necessary. Posts may involve periods away from base and
a willingness to live away from horne is essential. Ref. Pa/8/22.

ELECTRICAL INSPECTORS are required to test and report on
sub-units and complete systems in the radar field. Service or indus-
trial testing experience in radar equipment is necessary, and an
O.N.C. qualification would be a distinct advantage. Ref. 1a/1/60.

Starting salaries will be determined by qualifications and experience
and it is Company practice to review salaries annually on the basis
of ability and potential.

Please write, giving full details and quoting the appropriate reference
number, t1o:

Personnel Manager,

E.M.1. ELECTRONICS LTD.,
HAYES, MIDDLESEX.
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ELECTRONIC APPARATUS DIVISION
TEST ENGINEERS AND TESTERS

required for Ground Radar, Servo Control, and Computer Systems.
H.N.C. and O.N.C. or equivalent qualifications an advantage.
Excellent opportunities are dvailable in this field for suitable
applicants. ;
If you have sufficient technical qualifications and experiente,
then apply toi—
The Employment Supervisor,
A.E.l (Manchester), Ltd.,
Trafford Park, Manchester 17
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TECHNICALLY TRAINED by |

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

1ICS

Opportunities in Radlo Engineering and allied professions await
the 1 C S trained man, 1CS Courses open a new world to the
keen student . . .

RADIO AND TELEVISON ENGINEERING:
RADIO AND TV SERVICING;
ELECTRONICS, COMPUTERS &

DATA PROCESSING, etc

| €S Courses give very real help to the man setting up his own
business or facing a technical career in the radio industry.

Examinacion Courses for:—British Institution of Radio Engineers,
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G.
Radio & T.V. Servicing (R.T.E.B.) and C. & G. Radio Amateurs.

LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE
Build your own 4-valve TRF and 5-valve superhet radio receiver
Signal Generator and High-quality Multmeter.

FILL IN AND POST THIS ICS COUPON TODAY
It brings the FREE 1CS Prospectus containing full particulars
of 1 CS courses In Radio, Television and Electronics.

llnternational Correspondence Schools

INTERNATIONAL [ttt vl v i |

CORRESPONDENCE } NAME I

TADDRESS ...ooeeeeeeeeeeeenee e I

SCHOOLS Block Capitals Please '

................................... |

.. A WHOLE WORLD I ................... I
OF KNOWLEDGE for

the KEEN STUDENT

NOVEMBER, 19359

practical advice for EVERY motor cyclist

How to pass the test

The Motor Cycle Guide
for the L Rider

By Vic Willoughby of ¢ The
Motor Cycle ” . Explains simply
and directly how the basic skills
for passing the Driving Test
may be acquired. A comprehen-
sive selecuon of questions asked
by examiners, with their correct
answers, forms an important
feature of this book.

2s 6d net by post 2s 11d
And get the best from your machine

Motor Cycles and How to
Manage Them. 33rd edition

By ‘“ The Motor Cycle ” staff.
This new edition brings up to
date the most popular of manuals
for motor cycle riders. It des-
scribes the operation and main-
tenance of the motor cycle and
gives useful advice on buying a
machine, insurance, licensing,
driving, etc.

7s 6d net by post 8s 6d
From all booksellers

Published for “The Motor Cycle” by
ILIFFE & SONS LTD. DORSET HOUSE STAMFORD ST. LONDON S.E.1

SALES ENGINEER

CAMBRIDGE
INSTRUMENT GOMPANY LIMITED

BUCKS WATER BOARD

required by the new Components
Division of Elgar Laboratories
gElgar Trading Ltd.). H.N.C.
tandard preferred, but a man with 1
lower qualifications and previous :
sales experience in the field of
electronic components, particularly
resistors, will be considered. 3.
Please write in strictest confidence,
giving details of experience and
salary to:

Managing Director,

Elgar Laboratories,

23, Salisbury Grove,
MYTCHETT, ALDERSHOT.

equivalent.

Opportunities exist at the Muswell
ill Factory of this old . established

Company for the following positions:—

Instrument wiremen.

2. Instrument and Electronic

Instrument Inspectors.

For positions 2 and 3 qualifications
should be up to O.N.C. standard or

Applications should be addressed to
Personnel Dept., Cambridge Instrument
Co. Ltd., Sydney Road, Muswell Hill,
N.10.

RADIO AND INSTRUMENT
MAINTENANCE ENGINEER

Applications are invited from persons
having the necessary technlcal and practical
experience for the above post in accordance
with AP.T.Il (salary £815-£960).

Pending the building of new workshops
at our Aylesbury Depot the engineer will
have a temporary maintenance shop in the
Tring area, but he will be provlded with the
necessary light van for carrying out installa-
tion and maintenance work on site as may
be required.

Application should be made in writing
to the undersigned.

R. POWNALL,

ENGINEER & MANAGER,
BYRON ROAD, AYLESBURY,

Testers.

WOOLWICH POLYTECHNIC

London, S.E.18
MATHEMATICS DEPARTMENT

COMPU TER ENGINEER

Applications are Invited for the post of Digital Computer
Maintenance Engineer for the Stantec-Zebra Computer now
installed at Woolwich Polytechnic. Age 21-30, Applicants
should have at least four years’ e jence in Radio or Allied
Industry or Service training in 0 or Radar and be of O.N.C.
(Electronics) standard.

Tho person appointed must be prepared to spend a training
period of about 3 months in the Newport, ﬁm facrory of
Standard Telephones and Cables Ltd. Salary scale £805 by £30
to £895. Starting salary according to qualifications and exper-

ience.
Application forms from Cletk to the Governors.

ENGLISH ELECTRIC VALVE CO., LTD.
CIRCUITRY ENGINEERS

Experienced circuit constructors are required at the Company’s
Works in Chelmsford, Essex to design and supervise the con-
struction and maintenance of test equipment for the testing
of specialised valves.

Desirable qualifications: HLN.C; in electrical engineering and a
godmplcted apprenticeship in the light electrical epgineering
industry.

Preferred age range 25 to 40.
Applications to:
Dept. G.P.S.
English Electric House
Strand, London, W.C.2.
quoting reference WW 1506H.
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BROADCASTING ENGINEERS

Applications are invited for the
following post in the UGANDA
GOVERNMENT, Information De-
partment. Appomtment on contract
for 1 tour of 30/36 months in first
instance. Commencing salary (including
Inducement Pay) according to age and
experience up to maximum in scale
rising to £1,566 a year. Outfit allowance
of £30 payable in certain circumstances
Free passages. Liberal leave on full
salary.

BROADCASTING ENGINEER
TRAINING) (M2A/50941/WF)
andidates, preferably under 45

years of age, must have teaching ex-
perience, ability to give theoretical
instruction in telecommunication sub-
jects and practical instruction in main-
tenance and operation of medium
power broadcasting transmitters, studio
control and recording equipment.
A.M.LE.E. an advantage.

BROADCASTING ENGINEER
(M2A/50695/WF)
Candidates, preferably under 50
years of age, should possess Final
C. & G. Telecommunications (with
radio) or equivalent and have had wide
practical experience of technical broad-
casting equipment, including trans-
mitters and  control
A.M.LLE.E. an advantage.

Possibility of permanency can be dis-
cussed at interview.

Write to the CROWN AGENTS,
4 Mxllbank, London, S.W.1. State
age, name in block letters, qualifications

cf experience and quote reference
number shown against post applied for.

equipment.

WIRELESS WORLD

______

Middlesex.

can be adequately specified.

systems.

EL/9/Al to:

SENIOR TEST ENGINEER

Aninteresting vacancy exists for a qualified Electronic Engineer
in the Engineering Division of E.M.I. Electronics Ltd., at Hayes,

He will have an overall responsibility for the testing and
inspection of complex electronic units of prototype equipment
in the development stages and will work in close contact with
design engineers to ensure satisfactory performance standards

It is considered that the successful applicant will have some
knowledge of Ministry Inspection procedures and be familiar
with prototype equipment associated with Radar or similar

This post commands a good starting salary based on qualifi-
cations and experience and has excellent prospects.

Applicants should write, giving full details and quoting Ref.

Personnel Manager,
E.M.l. ELECTRONICS LTD., HAYES, MIDDLESEX. _
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AUSTRALIA

has opportunities for

ENGINEERS AND SCIENTISTS

Australia’s largest Electronic
Organisation is seeking En-
gineers and Scientists to fill
positions in its expanding
Research Laboratories and De-
sign and Development Sec-
tions in Sydney, New South
Wales.

Qualifications required range
from Honours and Masters
Degrees to Diplomas.

Several years’ experience in
any branch of electronics is
also required, preferably in
communications or allied
fields.

Applicants should forward
brief details to:

The Manager,
Amalgamated Wireless
(Australasia) Ltd.,

99 Aldwych, W.C.2

FAIREY AVIATION LIMITED

HAYES,

MIDDLESEX

VIBRATION TEST DEPT.

VIBRATION
ENGINEER

required for senior post to work on
practical investigations of vibration
and fatigue in helicopters. Candidates
should be graduates or hold HNC
with Endorsements and have several
years® experlence in this field.

TECHNICAL
ASSISTANT

required for the maintenance and
development of strain gauge equipment
used in vibration testing of helicopters.
Candidates must hold C. & G. Tele-
communications Part IV or HNC or
have considerable practical experience
and ‘‘ know how.””

Applications for these Interesting and rewarding positions should be sent

to the:

Personnel manager at Hayes, Middx.
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£1100

/

RADAR ELECTRONICS ?
TELEVISION ELECTRONICS ?
PULSE CIRCUITRY ?

WHAT'S YOUR LINE!

I

THIS IS

"ENGLISH ELECTRIC

Department G.P.S.

e

Z

s800

1 ) -

" IR ) JUSIE R[]

_ COMPUTING SYSTEM SER
Do you aspire to a position with responsiblility 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:

~ OURS
7

r 11T
VICING _

ENGLISH ELECTRIC HOUSE, STRAND, LONDON, WC2
Quoting Ref. Number 390F |W:W.

for consideration against positions which are and will be
available after training in London, the Home Countie_s.
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.

VACANCIES IN GOVERNMENT SERVICE

A number of vacancles, offering good carcer
prospects, exlst fori—

RADIO OPERATORS .. MALE
CYPHER OPERATORS MALE AND
TELEPRINTER OPERATORS FEMALE

‘Write, giving details of education, qualifications
and experience to:—

Personnel Officer, G.0.H.Q. (3/R.C.0.), Foreign

FLIGHT ~ SIMULATOR  ENGINEERS

BEA Training Unit, Heston offer interesting
jobs to men with recognised engineering appren-
ticeships, ONOC (Electrical) or equivalent, and
experience in the maintenance of electronio
equipment. A kunowledge of the principles of
flight and aircraft systems advantageous. Balary
£930-£1.140 pius extra payment for shift duties.

Apply SENIOR PERSONNEL OFFICER (E&GS),
FLIGHT OPERATIONS DEPARTMENT,

FIRM
NEAR KINGS CROSS LONDON, HAVE
VACANCIES FOR
EXPERIENCED
ELECTRONIC ENGINEERS
They must have specialised knowledge in
amplifying equipment.
Good salary and worklIng conditions. Write
in strict confidence to:

Oftice, 53, Clarence Street, Cheltenham, Glos. BEALINE HOUSE, RUISLIP, MIDDLESEX, Box No. 1372 cjo * Wireless World*
UNICAM S — g,
Z
INSTRUNFETIFS TRANSFORMER EM %
LIMITED .
This company specialises in the DESIGNER

production of high quality optical
instruments for use in spectrum
analysis and has an international
reputation as a leader in this field.
At all stages of manufacture the best
standards of workmanship are
needed.

We have vacancies for men with
electronic experience for testing.
Radar and Radio Technicians with
fault finding experience would be
suitable.

If you have the kind of background
which you think would fit you for
this interesting work in a pleasant
University city, please let us have
full details of your qualifications
and experience.

Write to—The Works Manager,
Unicam Instruments Ltd.,
Arbury Works, Cambridge,

quoting reference ES.46

We require an experienced Trans-

former Designer to develop and

extend our well-known range of
ature transformers.

He will also be responsible for
liaison with customers and Govern-
ment bodies, to adapt and produce
designs to meet special require-
ments. This is an interesting, well-
paid post in a department with good
potentialities for expansion.

The Company operates a Pension
scheme and other benefits,

Apply: Chief Engineer,
Ardente Acoustic Laboratories
tdy
(A Company in the E.M.L
Group), 8/12, Minerva Road,
London, N.W.10. (ELGar 3923).

TECHNICAL
WRITER

A technical writer is required by the
Recording and Relay Division of the
Gramophone Company.
He will be required to prepare:—
Technical Instruction Informatfon
Operating Manuals
Technical Sales Literature
in connection with professional audio
equipment, including tape-recorders
and control consoles. It is expected
that successful applicants will have con-
siderable knowledge of this type of
work, and those with experience as
technical instructors are particularly
invited to gpply. r 5
The post is fully pensionable carrying
a good stagting salary.
Please wuate giving full details, and
quoting ref. GR/B/TW.
o ' Personnel Manager
.M.L. Ltd.,
Blyth Road,
Hayes, Middx.

SR
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YOU can further your career
with

CREI
ELECTRONICS
EDUCATION

C.R.E.l. home study courses in Electronics are the
culmination of 33 years of working closely with leading private
companies and Government agencies in the United States. The
result is a modern advanced programme of education
comparable in technological content to that offered by technical
colleges.

C.R.E.I (London) as the European Division of The Capitol
Radio Engineering Institute of Washington, D.C., are now able
to offer these courses to you, with the same individual tuition
methods which have made our courses outstanding in the
United States.

The demand for C.R.E.L-trained men is shown by the fact that
more than fifty corporations and Government agencies in the
U.S.A. have agreements with C.R.E.L for enrolment of employees
under company sponsorship.

C.R.E.L. have recently compiled a complete course in Nuclear
Engineering Technology.

(C.R.E.L courses have been officially approved in the United Kingdom for the
purpose of part refund of fees to members of all three Scrvices).

If you have had at least two years of practical experience in electronics or the equivalent please
write for full particulars and detailed programmes to : Dept. W.11

C.R.E.l. (LonboN), 132/5, SLOANE STREET, LONDON, S.W.I.

Telephone: SLOane 8277/9
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Tel.: AMBassador 01512

Z. & I. AERO SERVICES LTD.
Head Office: 14 South Wharf Road, London, W.2

Cables: ZAERO, LONDON

A.R.B. Approved Stockists

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2
Please send all enquiries, correspondence and Mail Orders to Head Office

Tel.: LANgham 8403

HETERODYNE WAVEMETERS

T§-173 Heterod. Crystal Qontrolled Fr Meters,

range 40 to 450 Mc/s. Individual Cahbratmn Books wnh
numerous crystal check points. Accuracy .005%
nominal and .01% interpolation. Power required: dry
batteries 6V and 135V, PBICE. fully overhauled and
(uesaail & oo c B8 Ba00Ea00sacosazas ¢ 0 0

T8-174 Hetercdyne Crystal Controlled Frequency Meters,
range 20-200 Mec/s, otherwise as above. PRICE, fully
overhauled and guaranteed . 40 0 O
TS-175 Heterodyne Crystal Controlled F:eqneney Meters,
tange 80 to 1,000 Mc/s., otherwise as above. PRICE

fally overlmuled and guaranteed £210 0 O

MARCONI TYPE TF-783 PRECISION HETERODYNE
WAVEMETER. Range 3 to 16 Mc/s. on fundamentals,
extendible to at least 30 Mc/s. by using harmonics. Ae-
curacy better than .005%. Crystal Reference Oscillator
giving check points every 20 and 200 ke/s. Direct
calibration with linear interpolation. Power supplies
230V. mains. PRICE, fully overhauled and guaranteed

£75 0 0
ALSO B(C-221 and LM-14 FREQUENCY METERS.
Prices and details on application.

PEN RECORDERS.

EVERSHED PORTABLE RECORDING VOLT-
METERS

150V, D.C  Sin. chart, clockwork chart drive, two-speed,
#in. and 6in. per minute................ £30 0 0
50mV, D.C., ditto .. £30 0 0
150mV. D.0., ditto ...... 000060005000 £30 0 0
EVERSHED SWITCHBOABD PATTERN RECORD-
ING MILLIAMMETER:!

Siogle Pen 2.5-0-2.5mA. D.ﬂ_ Centre zero, electric chart
drive, 230V. A.C. at 3in. per minute. 6ln. chart. I-‘u.l.la
overhauled and guaranteed ............ £45 0
Single Pen 5mA. D.C. Electric chart drive 230V. AC,,
12in. per minute, 6in. chart width; iully rebuilt and
guaranteed .. £50 0 O
Single Pen 1 mA. D.C., otherwise as above £53 10 0
Single Pen lmA or 5mA Range, fitted with ** operation "

pen to mark the beginning and end of an event, the
itude of which is ded by other pen. O

‘““ MEASUREMENTS CORPORATION ”
TYPE 84 *“* STANDARD " SIGNAL

GENERATOR

Range: 300-1,000 Mc/s.
Direct Calibration.
Accuracy: 0.5%.

Output Level:
variable.

Internal Modulation:—

Sinewave—30% Max.
2,500 cfs.

Pulse—I to 50usec., width delay variable from
0 to 50usec., p.r.r. 60 to 100,000 cfs.

Output Impedance—50 ohms.
Percentage Modulation Meter.

0.1uV.-100 mV. continuously

at 400, 1,000 and

PRICE, in as new condition, tested before
despatch and fully guaran:eed ...£220 0 O
Packing and carriage.. £2 0 0

TS-147/APT-9 NOISE MODULATED
TRANSMITTER
Frequency Range 300-2,600 Mc/s. Output at least
30 watts up to 2,000 Mc/s and at least 10 watts above

2,000 Me/s. Power Supplies 115V A.C. 400 cy. PRICE,
overhauled and guaranteed . ...... coo £90 0 O

pen Is energised from an internal transformer by shorting
the external leads. Fully rebullt and guaranteed.

1mA. Range £58 10 0
5mA. Range £55 0 O

Twin Pen 5mA. D.C. Electric chart drive 230V. A.C.
Chart apeed §ln. per minute, 6in. chart width, fully
overhauled and guaranteed £65 0

Ditto ImA. D.C........ 0006 090806080 5 £72 0 0
ELLIOTT SINGLE PEN SWITCHBOARD PATTERN
RECORDING MILLIAMMETERS

Single Pen 5mA. D.C. Electric chart drive 230V. A.C.,

68m. chart width, speed 3ln per minute. Fully over-
hauled and guaran'.eed 0 0
Ditto ImA. DO. £48 10 ©
GENERAL ELECTRIC RECORDING  WATT-

METERS, three-phase, scaied 0-1,000kW., designed for
operation on 6.600V. line when used with potential
transtormer 6,600/110V. and current transformer 50/5A.
‘When used with other transformers, other ranges
will be obtained. Chart speed lin. per hour

00

All the above Recorders use continuous strip charts.

UHFEHF COMMUNICATIONS
RECEIVERS

Average sensitivity 100uV. at B/N
5 Mc/s; one R.F. stage and five L.F.
operation. Fully overhauled and
.. £70 0 0
Packing and carriage 200 £ 0 0

R-1284 500-3,000 Mc/s. LF. 13.5 Mc/s; four L.F. stages.
Operation from external power unit, lvully overhauled
and guaranteed .................... . 285 0 0O

AN/APR-4 40-2,000 Mc/s. Covered by four plug-in
R.F. tuning units. 115V A.C. operation. Senaitivity
36-60uV. Fully nverhauled uud guaranteed, complete
with four plug-in tuning units ....... £320 0 O

R.D.O.—generally as ANJAPR-4, more sensitlve version,
b £320 0 0O

P-58 300:850 Mc[s
ratio of 6

stages. 230
guaranteed..

without B.F.0.

AN/APR-§ 1,000-6,000 Mo/s. 115V. A.C. operation.
Fully overhauled and guaranteed £120 0 0

HEWLETT PACKARD TYPE MI-I18733
SIGNAL GENERATQRS (Model LAE)

Frequency range: §20 to 1,300 Mc/s in 1 band.
Accuracy: £1%.

Qutput Impedance: 500

Output Voltage: 1uV. to 100mV.

Pulse Modulation: 60 to 2,500 p.p.s., 2 to 80 usec. wide;
3 to 300useo. delay, Bquare shape with .Busec. rise and
fall time.

Calibrated Attenuator within +1dB.

PRICE, fully d and d, with

f
and attenuator calibration charts and correc'.lo;n charts.
23055 (1) met Bt BnBE0088 0 0 506 - si.ee.e. £80 0 O

B.T.H. *“ X" BAND PERFORMANCE
TESTING RESONATOR (ECHO BOX)

Directly calibrated fre-
quency dial, graduated
from 9,170 w 9,470 Mc/s.
Graduated Attenuator;
Microammeter  Reson-
ance Indicator; com-
plete with R.F. Cable
and Wavegulde Adaptor.
PRICE .. £32 0 0
P. and carr.

AUDIO/VIDEO OSCILLATORS

B.S.R. TYPE L0-50 Beat Frequency Oscillators. Fre.
quency Range 0-16,000 cfs; output .5 watt; calibration
accuracy 1%. Distortion better than 1%. Two-dial
differential tuning. Malns operation, Output Im-
pedance 6000). Output Voltage 20V. open circuit.
Fulily overhauled and guaranteed ..... £30 0 0

FURZEHILL R-C OSCILLATORS; four ranges 40 to
10,000 c/s; output 0.5 watts; output voltage 25V for
6000; Impedance 10,000 and 5,0000. M=zins operation.

£25. P.P. 15/-

MARCONI TF-885A VIDEO OSCILLATOR
Frequeney 25 cfs to 5 Mc/s sinewave and 50 ¢fs to 150 ke/fs
squarewuve output. Max. output YW/1,000Q sinewave,
and 32V peak/1,0000Q squarcwave, ll-step at

. Fandamental Frequency Range 100-8,000 c/s; Distortion

MARCONI TF-142E DISTORTION
FACTOR METER

Factor Range 5% and 50%. First reading at .06%.
Impedance 600{3. Power Bupplies 200-250V. Muins.
Fully overhauled and guaranteed ...... £65 0 0

ID-I49A/APA-Il PULSE ANALYSER

The Analyser is used for the measurement of pulse
width, and determination of pulse frequency by displaying
the pulse on the screen of Cathode Ray tube and com-
paring it with calibrated sawtooth sweep or with cali-
brated sinewave oscillator. Time Base Range §0-
10,000 c/s sawtooth and sinewave. Pulse width measurs-
ment range .5 to 100usec. P.R.F. range 50-10,000 c/s.
Video Amplifier flat up to 4 Mc/s Power supplies
115V 400 cy. Brand new ....... . £35 0 O

VARIABLE AUTO-TRANSFORMERS
118V input, 0-135V output at 7.5 amps. .. £6 0 0

TYPE 106 SIGNAL GENERATOR

Frequency Range: 5.5
to B2 Mefs. Output 1
. mierovolt to 100 mV.
Output Impedance: 70
and 100 obms. Internal
modulation,  Provision
for External Modula-
tion. Power supplies:
230V. 50 cjs, or 80V.
1,000 ¢/s.
PRICE: unused, com-
. 16 10 0
1 0 0

plete with callbration charts . .
PP

COMMUNICATION RECEIVERS
R.C.A. AR-88D. 540 kofs-32 Mcfs. .... £85 0 0O
R.C.A. AR-88LF, 73-550 ko/s. and 1.48 to 30.5 Mo/s.

£80 0 0

MARCONI CR-100, 60 ko/s to 30 Mo/.. with noise
limiter £45 0 O

Ditto without noise limiter .... .. £42 0 O
HALLICRAFTER $-27, 27.8-143 Mo/s. FM/AM

£65 0 O
All the above recelvers are fully overhauled and guaran-
teed to be within the manufacturers’® performance figures.

AlL8O
CR-100 R

s fn good diti

£25 0 0
ALL THE ABOVE ARE AVAILABLE ON HP.
TERMS. Please write for details.

TYPE M.A.R. TRANSMITTER-
RECEIVER INSTALLATION

10-crystal controlled channels in the range of 225 to
300 Mc/s. Btability +.0079%; Transmitter output power
8-10 Watts; Receiver Sensitivity 8uV. Compiete instaila-
tion is assembled in '.hree wa(ertlght metal cases: Trans-
mitter- Recel Unit. -13V. Dy tor Unit,
and Universal Power Supply Unit, and can be operated
from 13 or 26V. D.C., 1I5V. A.C. or 230V. A.C,

PRICE, complete, fully tested and guaranteed
£220

00

MARCONI TF-888 PORTABLE
RECEIVER TESTER

The instrument contains: wide range signal generator
70 ke/s to 70 Mc/s with output of IuV to 10mV at 52 -
and 80¢) and uncalibrated output up to 500 mV; 100 cfs
L.F. output for external use or 30% modulation of the
signal; A.F. Power Meter with ranges of 10, 100 and
1000 mW with impedance of 3, 33, 150 and 600Q: 500 kcfs
and 5 Me/s crystal oscillator. Dry battery opernwd
200/250 v. A.C. BRICE ............ £75. P.P.£1

SERIES 691 TRANSMITTER-RECEIVER
UNITS

10 crystal channels in the range of 277-283 Mo/s; F.M.|
AM Output 10 watts. Equipment conaists of

calibrated in Volts and db. 100/126 and 200/250V.
A.C. Mains operation. Fully overhauled and guaranteed
£150 0 ©

two nnlts. transmitter with power supplies and receiver |
with power supplies. 200/250 v, A.C. operation. Prices
and details on request.
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Y.H.F. RECEIVER UNITS BC-624
(part of BCR-522 Transmitter-Receiver)

4 Crystai controlled
channel, 100-166 Mc/s.
(3.0-1.93 metres). Valves
9003 R.F. stage; 5003
Mixer; Three LF. stages
128G7; Det/AVC/Audio
12C8; 8econd Audio
12J5GT ; Osciflator
12AH7GT; Harmonic
Generator §002; Har-

monic Amplifier 9003; Audio Bqueich—other section of
12AH-7GT. High and Low Impedance output.
PRICE, complete with valves, with description nnd
circuit dmgram, but without squeich relay 25/-,

5/-. PRICE, chassis only, less vaives 7/6, p.p. 3[6

ALSO LIMITED QUANTITY ONLY:

TRANSMITTER UNITS BC-625
(part of 8CR-622 Radio Bet)

‘Valves: Speech Amplifier 6387; Push-Pull Modulator
(two 12A6); Oscillator 6G6G; lst Harmonic Amp}. 12A6;
gnd Harmonic Ampl. 832; Power Ampl. 832. Output
watts.

dPRICE complete with valves, descnphon and clrcnit
iag) P 5/

Price. chassis only, less valves 0.p. 3/6 7/8
Descriptions and circuits available at 8d.

RATCHET MOTORS, 2 v.

1 Amp. (Impulse Motors) 6.75
ohms ......euiemuuinnn 3/6 each
Packing and postage ...... 1/8

D.C. SOLENOIDS

Type 770-28 Push-Pull Type, 24-28V. 1 Amp. holding
force 12 Ibs.; stroke 5/18ln. Flange Mounting; Dimen-+
sions: 2§in. hxgh % 2n. X 2in....... 6/6, D.D. 2/-.
Type 137 Push-Pull Type; 26V 12 Amps; Holding Force
approx. 40 lbs.; Stroke }in.; Dimensions 3}in. hxgh X
/8, p-p. 2/-.
e, 2 .5 Amps; Holding Force

APProx. 50 lbs,; Stroke §in. Dimensions Sin. high X
2%in, x 2}in. Flange Mounted .... 8/8, p.p. 2/-.

PORTABLE METERS
M.C.. in bakelite cases, with

VENNER 8-day clockwork time switches.
dial with one make and one break. 1 amp. 230V. con-
tacts. Becond-haud, good condition, oomplew with
winding key .... .. PP 2/ 276

24-hour

HIGH SPEED RELAYS
8IGMA 4Cl or ALLIED TYPE * @G, 1B, 5000Q,
Current 4 mA :I:.ﬁ mA; 2in. dia. x 2in. high. Becond-
hand ... 5/6, p.p. 1/6

NEW FOREIGN MADE POCKET
MULTIMETERS

Baslc Movement 300.A. Bensi-
tivity 10000 /V. A.C. and D.C.
Ranges: 10-50-250-500-1000V.
D.C. and A.C. 1-100-500mA
D.C., 2K/200K ohms. Accu-
racy: 3% FBD and D.C;
5% F8D on A.C. 10% on
Resistance scale. Dimensions:

P..O BUZZERS

Post Office Buzzers model T Mk. I, Minlmum operating
voltage 3 volts. PRICE (p.p. 1/6) 4/6

WESTINGHOUSE RECTIFIER POWER SUPPLY UNIT
Input 115/230V; fully emoothed and fused. Output
adjustable from 80 to 140V. D.C. at 400mA contin-
vously. Dimensions: 17}in. wide x 10jin. deep x
BHL high  ......coiiieoiiiiii.n. p-p. 7/6.  £2/0/0

3-RANGE MICRO-MILLIAMMETER
Vi

Basic movements 50uA D.C. M.C,
Ranges of §0pA, 250A and 1mA
switched by a trigger switch in the
back, geared with eliding scale
having separate graduations for
each range. Instrument is fitted
with leads for soldering to test
prods or crocodile olips {(not
supplied) ................ 50/-

SPECIAL OFFER OF OIL-PAPER CAPACITORS
stud terminals,

WESTERN ELECTRIC, 16uF, 400V.
new, but removed from equipment &
BAOTHTUB TYPE, .5uF, 1000V,
600V

TUBULAR, 2uF 600V; 3uF 600V or 4y.F 600V

63in. x 8fin. x 2}in. Com-
POST OFFICE RELAYS TYPE 3000 Dl:)t; wit‘l’l tus"., leads rv\n]tlh
6 C.0. Contacts, 10000 Coil. Second-band @/8, p.p. 2/- guar:nt?e]d 15 [ uu’ 8“0/{
ROLLER-SMITH MOVING COIL METERS
25-0-281A D.C. MC 2}in. Rd. Proj
CURRENT RELAY 5024 D.0. NO 2}in. Bd. FL Panel Mid
nominal setting 1.5A D.C. with adjustments of 4 209%,. 50p2.A D.C. MC 4}in, 8q. Fi. Mtd, BIFAM
Coil Resistance approx, .90Q. One changeover contacts 200, D.C. MC 2in. l. Mbd
200 mA. capacity. Bwitchboard mounting 35/-, p.p. 4/- 200, .C. MC 2}in.

A D

2004 D.C. MO 2§in. Bq FL Mtd o
5004 D.C. MC 2§in. Rd. Fl. Panel M
500-0-600uA D.C. MC 3}in. Rd. FlL
80-0-50 yards per second:

Western Electric .............oouue. 5
lmA D.C. MC 2in. Rd. Fi. Mtd.,, mounted in a

2}in. square steel box with test lead
5 mA D.C. MC 2in. Rd. Fl. MuL .
50mA D.C. MCQH!LMF] 3
200mA D.C. MC 2in. Rd. Fl. Mtd Black scale. .
500-0-500mA D. C MC 2lllL Rd. FlL

BSIGrade] ......oocoonveinn.n..
Please eend 8.A.E. for full list of meters.
2/6 in £ for postage and packing.

REVERSIBLE 12 V. D.C. MINIATURE
MOTORS

. 85/~
Please add

Power approx. 8 watts at 7.000. R.P.M. Dimensions
1§in, long x 1}in. dia. Bhaft .077in. dia. x 4in. long.
Centre of reversing ewltch integral with the motor.
Belf-lubricating sintered bronze bearings. PRICE,
brand new, 15/8 post free.

in. X 6}in. X 3}in. deep. 2/-, p.p. 94. 21-point JONES PLUGS and SOCKETS
.............................. 35/-. p.p. 3 9 17/~ per doz. post free (8tandard 8ize), per pair. 7/, p.p. 9d.
042 .. 6K7 - 5998 ... 15/~ | ECCo1 TZ40 30/
ocs/vmg/é ggzd. ;- gﬂu 2- TESTEB AND GUARANTEEB VALVES gggf;..ig;- FCF80 18/,e gll“% :2;8;
5 a -1 12AX7 /- | 164 .. 60/~ | 357A 100/~ | 867(US) 8664 10/ [ 4038L 15/-|8065.. 10/-| ECF82 10/6 0 76
°vx{so SYsar gf-|aLa .. §-|12AY7 9/~ |2usB 20/- | 3934 ~20/- o7 .. 15/~ | dociA 1o/~ (2000 - 6| BOLEO 10/~ | UEad,, 8-
i %/Iff R /: TG i-| 128 3l- | o674 15/~ | 569 .. 8- 807(UK)5/ gﬁéA 62/- ég;;A 15/- 6213::1(5);: ng,‘(?? 9(/3(/5_ 1 "
EC BLIGS 8oL B B s Do | 1064 30" loun 1808 | s5d 1 B 8. P|meTo Ewe | vEm 3
14 .. 86108 .. Bl- (0070~ 4/6| IO LIG | CUR0K |7o5A 10/ |mis D401 | o7 1 B |se87i 10/ (016 BEiErss 108 | VRIS 5
19227100/ 647 .. 81| 6N7 .. §I- - T7A  4)- | 8398 go/- | 1616 . /- | B6o3 120/ |S00L.. ME|EFOl “4/6| VRIS
IR5  @)-|6ABT 4/-|6Q7G /- i”m s ';33? g(s)/- 801"8010, So2aibl- 2000, 76 150702 18/ 19003 G- BLo8 145//9 VR56 452
185 .. 6/-|6ACT 3/-|6K7 .. g-|128Q7 8I6 8 /' Ll 35/- [ 40334 10/ 15718 .. 6/-|gg0y . 4/ ELsa 9 |VREs 4/
1T4 5/-16AG5 3/6|68A7.. @/- CATHODE RAY TUBES 9006 .. 2/6 | EZ80 /- | VR9Z 1/-
igg g;- g:g; ‘;- 55A7GT‘£IS Type dia. Vy Vg 29 y Sereen Defl. Focus Price ﬁ%/ggdﬁ 15//(; E}{{gé 19[- zﬁ{g g;-
. 4l 5 5 0/ -
200, Sl|0AMs BL108CT  Z-ilaaPr  2in €3 250V 1000V 6Y Gr. Es  Es 5 ot 4/-| KTs30 /| V868  4/6
;A iB|0abs ds|o0r  Gii|samt  am 25 4a;v  isoov sV G Es  Es e || ArE2 R |y R
SEEA 6A8 )| 6807 7= ||3cet 5m. 6.3 6V 2000V 60 Gr.  E8 ES 50/~ ||aws 45| xten 12/6 | VT52 4/
oo-loans Zhloky SellsrEr o €3 esov oV 45 ony EM EM 126 PR357 o1, 178 vrer g/
2040 40/- | 6ATE /- | 68N7QT 4/ | | S8ET* 5n. 63 430V 1,600V 30 Gr/¥Y ES ES  140/- w0/~ I‘fg; 6 gl- VIS0l g/
o Y leate SrisRer EnllmBEr mn. 63 80 7rey 45 Gy ES EM 45 || arpas g0 | gyt 8 vuse
2643 10/ |6AVE  @/-|a887 i-||7BP7A  im. 63 770 8,800V 70 Gr/Y EM EM 60/ ||CsRia S0 | e 8- | o -
206 30 |6BiG /- |evie Bi-||10UE21 20m. 63 770 13,000V 70 YR EM  EM g0 | GEGLS 10 VL6 2042 Lo
3050 S0/ |ém7 loaa. . 2T|fzser 2in 63 9.000v 250 G/Y EM EM 4. 1or:| pca Qo VIR0 Si6
2D21 9/~ | 6BS .. 6/- 6X5G6T/G CVasl Tin. 4.0 450 500 70 Gr. Es E8 25/- DAF9% 7/6 9l6 VX8142 5/6
e, 3 |emea S8 -||cvosees 12t 40 170 1,200 90  6r.  Es ES 151~ ||Bmos’ 5/g| pores 28|z . 10-
344 .. 5j-|6BF6 bi-| 624 i-| |~ Twin Gun. DH63 /- | PL36 13/-| X6¢ .. 10/-
3A5 5/-| 6BN6 7/-| 7A4 1~ ¢+ Complete with mu-metal screen. DK9%  §/- PLBI 10/-1CvV2s 15/~
gggz 2:?/’6 sgtse' “:llls 73,?7 ;- Packing and carriage 2/~ in £ subject to 8 minimum of 2/6. ng& 6//6 PL82 §/6|CV52 80/~
S - es QU= 195  79/-|PL83 11/-jCvV92 15/~
Soa 89 o g;: (R o e T Vi Wik r,f' ms  Fre  Price | 70 ‘1958 ggﬁo 71//6 11:?5‘; 185llé g 220/-
et 30/ | 6Dt .. 10/~ [T oo 2h K 76T 1000 50w  Zomw S1Tidem  40i- Sro 2001 | pavcse |p¥s2 7| cvios o
3Q4 7/~ | 6F6 5/~ llEﬁ“2U/- 723A/B 6.3 20mW 8,702.9,548me 50/~ § 5834 9l= 8/-| Qvo4-7 30/-
384 . B/.|6F8G  6/6|11E3 2/~ tvise 40 1030 o  SImY §3008880mo 60 | oso g- | macs 4r- L5
3TFT Ji8lecea  2/6)1246 3/ CV338 40 200 8W 100mW 3030mo mesn 40/- | 5539 25/- | ECC81 6/-| RK60 ~7/- | CV40L4
Doz il,g 6H6 .. 1/6 | 12AH7GT MAGNETRONS 5853 .. 10/~ | ECO82  6/- | BI30P  5/-| ye00q
427 g0/~ | 8Y° .- 4/8 5330, Vy, 2.2V, 2,500 peak, 1,500 gauss, output 150 Watte, | 98994 10/- | BCC83  9/-| 8310 100/-
465 100/-| 6356 8/~ [12AT7 6/- b s e e *| 5932.. 15/- | ECC84 8- | TTI1 ~ 3i- | cv402s
5B21..90/- | 636 .. 3/6 112407 /- geduerey b meapauiclenc ee W0/ 5963 .. 7/ | HOCS5 8- | TTRS1 60/- 10/
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 HIGHEST PRICES FOR MODERN TEST EQUIPMENT (e.g. Signal Generators, Oscillators, Microwave
Test Sets, etc.), COMMUNICATIONS RECEIVERS (especially U.H.F. and E.H.F. Ranges), AIRCRAFT RADIO COMMUNICATION AND RADIO
NAVIGATION EQUIPMENT, SPECIAL VALVES, MAGNETRONS, KLYSTRONS, ETC.

EX A.M. RECEIVERS TYPE R-1359 AND HALLICRAFTER 527C RECEIVERS (Range 130-210 Mc/s) REQUIRED IMMEDIATELY.

Z. & I. AERO SERVICES LTD.

RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel:
Head Office: 14 SOUTH WHARF ROAD, LONDON, W.2. Tel:

LANgham 8403
AMBassador 0151/2

Please send all correspondence and Mail Order to.the Head Office
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STEREO HANDBOOK

by G. A. BRIGGS
Technical Editor R. E. COOKE B.Sc.(Eng)
Presents information on domestic

stereo in a straightforward manner;
relieved by humorous touches.

PRICE 10/6 (Post paid |1/6)

144 pages 88 illustrations
Fine art paper Cloth bound
15 chapters including: Pickups, Loud-
speakers, Amplifiers, Stereo Tapes,
Recording Techniques, Record &
Stylus Wear, Stereo Broadcasting,

Room Acoustics, Concert Halls.

Published by

Wharfedale

WIRELESS WORKS LTD. IDLE
BRADFORD, YORKS
Tel, Mdle 1235/6. 'Grams: ‘Wharldel’ idle
Bradford

MALVYN ENGINEERING WORKS
T Engineers (o the Ruadio and Electronic Industries™ |
Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,
to specification.
Sinyle and Production Quansitics,
7 CURRIE STREET, HERTFORD, HERTS.

Telephone : Hertford 2264

A. K. & L. G. SMITH LIMITED
Wholesalers and Distributors of
Electrical and Electronic Appliances,
Household, Etc.

38, Nunhead Lane, Peckham, London, S.E.15

NYLON - P.T.F.E.

ROD, BAR, SHEET, TUBE, STRIP, WIRE
No quantity too small, List on application.
BRASS - COPPER - BRONZE

ALUMINIUM - LIGHT ALLOYS

H. ROLLET & Co. Ltd.
6 Chesham Place, S.W.I. BELgravia 4300

ALSO AT LIVERPOOL, BIRMINGHAM,
MANCHESTER, LEEDS.

WALTRAK pocket audlo oscillator, transistorised,
1,000 c.p.s., supplied complete with battery, probe,
etc. Excellent technical revlews, ideal for circuit
checking, etc. £8/10/- subject.

WAL GAIN transistorised pre-amplifiers, many
applicatlons, suppiled complete with battery, phono
plugs, screened lead, etc. Mono £5. Stereo £7/10/-
subject.

Full technical literature.

WELLINGTON ACOUSTIC LABORATORIES LTD.
Farnham, Surrey Farnham 6461

MAINS TRANSFORMERS. 205-225-245 Primaries.
250 v. 50 mA. F. W, 6.3 v. L9 A, ..
200 v. 50 mA. FW,, 6.3 v, 3 A,

250-0-250 v. 90 mA., 6.3 v. 4 A. ..

200 v. 10 mA., 6.3 v.1 A, Tapped 5 v. 20(-
6/12 v, 3 A. Chargar Transformer 15/68
Rectifler for above ................ 10/~
Output Transformer 5K/8, 4 w. 12/8
BEJIE 4 W. ernovirennninnsiniinsninnns 12/8

Prices include post.
€. A, FRANCIS,
15, NICKLEBY ROAD, CLANFIELD, HANTS.

WIRELESS WORLD

/«9 The finest method
Qq~°/ for cleaning records
Already over 200,000 enthusiastic users

“Dust Bug”
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT No. 8170598

THE

Price reduced to 17/6 (plus 5/10 purchase tax)
from your focal dealer or

CECIL E. WATTS LTD.

Qonsultant and Engineer (Sound Recording and Reproduction) |

Darby House, SUNBURY-on-THAMES MIDDX

—— R
DAMAGED METER?

Have it repaired by Glasers
Reduce overheads by having your damaged
Electrical Measuring Instruments repaired
by L. Glas>r & Co. Ltd.

We apecialise fn the
repair of all types and
makes of Voltmeters,
Ammeters, Migroam-
meters, Multirange Test |

£
INSTRUMENT

,;R[}’A /RS  Meters, Electrical Ther-
- mometers, Recording
LA o Instruments, efo.

As gontractors to various
Government Departments, we are the leading
Electrical Instrument Repa rers in the Industry,
For prompt estimate and speedy delivery send
deleotive instrument by registered post, or writa to
Dept. W.W.

L GLASER & CO. LTD.

98-100, Aldersgate Streef, London, B.Q.1.
Tel.; Monarch 06433

Ah'

Listen round the world
with the

EDDYSTONE 840A

Communications Receiver
AC/DC 110/240 volts
Continuous Coverage 30 mc/s (10
metres) to 480 kc/s (610 metres)

PRICE £55

Webb's extended terms, deposit £11.0.0
and 12 payments of £3. l7 9 or 18 payments
of £2.13.4

WEBB'S RADIO

14 SOHO STREET, LONDON, W.1
Telephone GERrard 2089;7308

TELEPRINTERS
PERFORATORS
REPERFORATORS
TAPE READERS
Pen Recorders, Terminals and V.F.
Telegraph multichannel units; Testing
Equipment, Test Frames, Telephone
Carriers and Repeaters; Signalling
Rectifiers and Relays, Transformers,

Transmit and Receive Filters; Repeating
and Retardation Coils; Racks, Relay Bases,
Uniselectors, Remote Control Trans-
mitters, British, American and German
Equipment.

BATEY & CO., GAIETY WORKS,
Akeman Street, Tring, Herts.
Tel.: TRING 2183 and 2310

NOVEMBER, 1960

[ARRL RADID AMATEURS
HANDBOOK 1960 326

Postage 1/9
Transistor Reference Manual by

Mullard. Postage 1/~ .........c.coue 12/6
Using an Oscilloscope by Easterling.
PoStagel6diyimmnemsmmes s ssae oo 6/6
Transistor Projects by Gernsback.
Postage |/- ..cco.ooevniiiiiniiiinnnnnenns 23/-
T.V. Servicing Handbook by Klng
| Postage /3 .......ccooiiiiiiiiniiis 30/-
Coil Design and Construction
Manual. Postage 6d. ............... 5/-
Principles of Transistor Circuits
by Amos. Postage l/- ............... 21/~
Radio T.V. Tube and Transistor
| Equivalents Manual by Babani.
Postage 9d.......c.ooiomniiiiianiiiiiiinnas 9/6
] All in one Tape Recorder Book by
Lloyd. Postage If- ... ....ccooooeeinnins 12/6
| Stereo Handbook by Briggs. Postage
| /- .. ... 1o/é
The Osc

Postage |/-
R.S.G.B. Radic A
1960. Postage 6d.

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET
LONDON, W.C.2 (adjoining Lisle Street)

P. A. MARRIOTT & CO., LTD.

Specialists in the manufacture
of MagneticRecording Heads.

SUNLEIGH WORKS, SUNLEIGH ROAD,
ALPERTON, WEMBLEY, MIDDX. wEM 7463

RACKS & PANELS

All types, open and enclosed, to
.P.O. or customer's specification.

SOUND SALES LTD.

Works & Laboratories:
West Street, Farnham, Surrey
Farnham 646t

‘ MUMETAL SCREENING BOXES, 16 gauge,
with lid. Fitted with mounting lugs. Inside
dimensions approx. l}in. by 1}in. by liin,
deep. Subject to remaining unsold, offered
at 4/- each, post paid (inland only). Cash
with order, please. Special price quoted for
50, 100 or 200 lots.

WIRELESS SUPPLIES UNLIMITED, 264-266
Old Christchurch Road, BOURNEMOUTH,

4 Hants.
| -
BARGAIN OFFER
surplus
White Spot R.F. Transistors

at 4/6 each. POST FREE
Our Component Lists for 3d. Stamp
I Money Back Guarantee on all Items

|| NEO MAIL ORDER SUPPLIES

2A MAXWELL RD., PORTSMOUTH

Instrumentation at its best . .,

SIFAM ELECTRICAL INSTRUMENT CO. LTI).1
WOODLAND ROAD, TORQUAY Tel. 6332234
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Wireless World

Rate 9/- for 2 lines or less and 4/6 for every additional
one or part thereof, average lines 6 words. Box Numbers
2 words plus 1/-, (Address replies; Box 0000 c/o *‘Wireless
World,” Dorset House, Stamford St., London, §.E.1.) Trade
Ducouut details avmlnhle onanhcauon Pressny December
1960 issue, Thuraday, November 3rd. 1980. No responsibility
accepted for errors.

»

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or many 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 & AMPLIFIERS
HE world-famous ‘’ Globe King " kit new
and improved version; complete with all
psrts. chassis, coils and valve, together with
Easy-Bulld ' charts and instructions; a
highly efficient one valve short wave radio with
band spread tuning; hundreds of testimonlals,
79/6 }ostage paid.
DIO SERVICES, Ltd., 49-51, Count
Rd leerpool 4 Estab.’ 1935. [020.
RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECDNDHAND
H Rx's, etc.,, AR88, CR100, BRT400,
G209, 8640, etc., etc., in stock.—R. T. &
I. Service, Ashville, Old Hall, Ashville Rd.,
London. E.11. Ley. 4986. {0053
NEW LOUDSPEAKERS

ANNOY LSU/HF/78L 12in, dual concentric,
with X over unit, unused; £15.—England
Benson, Oxon. [9284

DYNAMOS, MDTORS.
SECO
1500 cycles, ZKVA 80 volt alternators, also
Inverters Input 24v D.C.; output: 1
h.., 115v, 1500 VA, 400 cycles.—E.W.S, Co..
89, Church Rd., Maoseley, Birmingham, 1[39251
TRANSMITTING EQUIPMENT —
SURPLUS AND SECDNDHAND
IGER TR300TX unused, 5 hambands; 5ft
on trolley; QY3-125PA 16 spare valves;
TV1 free; Rolls job £185 o0.n.0.; cost £238.—
Wilte 41, Newfleld, Sandbach, Ghes. [9312
NEW TEST EQUIPMENT
EATHKITS can now be seen in London and
purchased on easy terms; free brochure—-—

ETG.—SURPLUS AND

Direct TV Replacements, d., Ww.
31/11 138, Lewisham Way, S.E.l4. Tldewag
TERODYNE frequenc meter, BC-2:

125K¢/s-20Mc/s, TS-174, 20Mc/s- 250Mc/s
TS-175A, 85Me/s-1,000Mc/s. Receiver-Indica-
b . Recelvers, S-36A, 27Mc/s-
8-27CA, 125Mc/s-220Me/s. AN/
¢/s-4, 000Mc/5. AR-88S, Eddystone
5- 32Mc/s. £16/10, . etc.—R. V.
Nepal Ave., Atherton, Manchf.ster

358X 4OK
Wright, 4a,

TEST EQUIPMENT—-SURPLUS AND
SECONDHAN
IGNAL generators, osci]loscopes
meters, wave voltmeters, trequenc
muiti-range meters, etc , etc., stock.—R, T.
& I. Service, Ashville Old Hall Ashvtlle Rd.,
London, E.11. Ley. 4986. [0056
OSCILLOSCOPE OS-17/FPS3. In perfect
condition for f{ast pulse phenomena, radar
and pulse circuitry, Bendix Radio Div., U.8.A.;
also power unit or same PP-659/FPS- % 300-
200-150 VDG 120 vac, offers to.—Smith, 1 Grey
St., Carlisle. [9327
NEW COMPONENTS
LUGS and sockets.

MORE than 1,000,000 In stock, covering over
50 difierent ranges, British and American;
stock 1list on application to—SASCO Nutfield,
Surrey. Tel. edhlll 5050. [9223
CRYSTAL microphone l erts with excep-
tionally high output Cosmocord Mie 6.
Guaranteed newly made and boxed. 15/6 post
free.~—~Radio-Aids, Ltd., Dept. W..
Street, Watford, Herts,
LINE output transformers and scan coils for
most_makes, exact replacements from 45/-
new or 25/~ used, send s.a.e, for lmm. quote,
telephone orders sent same day c.0.d'w

output
meters,

L 28, Brockley Cross, S.E.4. Tldeway 394,
axt;(tli at ‘112, Caipberwell Rd., S.E.5. Ro5dney
7917. [0334

COMPONENTS—SURPLUS AND
. SECONDHAND
ATALOGUE No. 14 GoVvernment surplus
C apd model radio control, over 500 lllus I8~
ted items, 2,- (refunded on purchase), 8 6d.
—Arthur Sallis Radio Control, Ltd., 93 (C).
North Rd., Brighton.

29, Market
[0213 |

When you’re looking for better
reproduction, the most sensible
thing to do is to make certain you
use a Partridge Transformer, speci-
fied as suitable for their designs by
leading audio engineers and authori-
ties. The Partridge P.5000, for
example, was chosen by the Selection
Committee of the British Overseas
Fair, for inclusion in the Rotunda
Feature of the British Exhibition
in New York.

P4076
Baxandall
Amplifier.
Price 36/-,

5 watt

P5203

Mullard 20 watt
Amplifier.

Price 95/-.

There's no doubt they’re the best

but cost no more!
All types available for immediate de-
fivery. Post the coupan now and we’ll
send you the latest brochure

and name of your nearest
stockist.

trtridge

Partridge Transformers Ltd.
Roebuck Road, Chessington, Surrey

Name of .my stockist .. and. illustrated
brochure please.

NAME
ADDRESS ..o oiviiiet e
. WW]11]60

Classified Advertisements

COMPONENTS—SURPLUS AND
SECONDHAN
AMATEUR S collection of tadjo parts, Includ-
ing 3 complete old sets.—Box 1935. [9293

NEW GRAMOPHONE AND SOUND
EQUIPMENT
TAPE recorders; Ferrograph Vortextion, Bre-
nell, Telefunken, Reflectograph, & Fi Cord.
TAPE Decks: Wearlte. Brenell, Truvo\t, Brad-
matic. Amplifiers & Tuners: Quad, Leak,
R.C.A., Dynatron, Dulct & Chapman. Micro-
Fhones Reslo, Lustraphone, Grampian & Tele-
nken. All tapes & accessories. Specialists
in Audio & Sound Recording.
HIRE purcha.se facilities available.
LAMBDA RECORD COMPANY, Ltd., 95,
}févgrpool Road, Liverpool, 23, Great Crosbx

LLE ELECTRONICS, the tape recorder and
Hi-Fi specialists, offer the following Hi-Fi
bargains:—

GOLDRING LENCO GL 50/4 4-speed tran-
seription turntables, vartable speed, complete
with pick-up arm and shell, less cartridge in
sealed boxes £12/15 postage and packing 3/-.
STUDIO O %P crystal inserts, 25/-
each; Collaro TX88 inserts, 35/- each.
SEND for free lists of other special offers:
amplifiers, tuners, tape recorders, etc.

400, Edgware Rd., Paddington, W.2, Pad.
5521. [9262

CINE -VOX disc recording mechanisms for
L.P. or standard operation from 30gns.-
56gns,; also complete tape disc or direct chan-
nels from 50gns.-11

DEMONSTRATIONS' can be arranged in Lon-
don.—For full details write to K.T.S., Ltd
‘“ Coplow,” Park Braunton,
Callers by appointment only.

N. Devon.
[0210

LASGOW.—Recorders bought, sold, ex-
changed, cameras, etc., exchanged for
recorders.” or vice versa.—Victor Morris, 343,
Argyle St.. Glasgow, C.2 [0201

RAND new and unused heavy duty trans-
iption units, 15 hin turntable, dual speed;
ree speed, £ .S. Recording Co,
Ltd Poyle Trading Estate, Colnbrook, Bucks

ROICA” RECORDING STUDIOS (Est
1949) .—For the better class tape recorders
for industry, research, music and private use;
Ferrograph, Brenell, etc.; complete recordmg
service; music for ndustry, tape/disc.—31, Peel

St., Eccles, Manchester. Eccles 1624. Studio
Director Thurlow Smith, A.R.M.C.M. [0122
LL brand new demonstratlon models:

Wearlte 3A tape deck, £17/10; 8.T.D. stereo
ampllﬂer Model 381 10410 watts, £15; S.T.D.
odel 399 stereo control unit, £12/10; S.T.D.
VHF tuner Model 374, £14/14; S.T.D. stereo
ntegrated amplifier Model 399, £15/10 Quad
mono control unit, £14/10; Tannoy 12in dual
concentric momtor speaker unit, £20 lovely
mahogany corner enclosure for above, £20;
Burne Jones light oak Sonetta speaker, £12/15;
Richard Allen Princess enclosure with Golden
Eight unit, £13/15; Lowther TPl ma)
speaker, list £98, price £65.—The High Fldellly
Centre, 61, West St., Dorking, Surrey.
Dorking 4229
GRAMOPHDNE AND SOUND EQUIPMENT—
SURPLUS AND SECONDHAND
ERROGRAP’H 4A/N. 6 months’,
£68.—Box 2085
RECORDING tape save up to 30%; send for
Ilst also 50 second- hand recorders in stock.
Klngsley & Co ) , Tottenham Court
Rd London 2 650 [0253
MERICAN professloml dlsc{’tape equipment
and many {tems from disbanded overseas
studios, send s.a.e. for list.—Barzilay, 3, Mill-
hllzlsDnve, Shoreham, Sussex, or phone Ht[xgater

PRE-RECORDED TAPES
PRE -RECORDED tapes, all makes, 7%

little used;
[0132

and

Lp.s., sen for free lists or visit Tele-
tape Dept , 33, Edgware Rd., W.2,
Pad. [0020
TAPE REGOHDING. ETC.
LASTIC recording brand new tape
7m reels 1200ft, 27/é each; 5%in. reels
5in. yeels 600ft., 16/8.
7in. X1,200tt., 16/6' 5wn.x
X super
3in., 15/3, 5in. 15/9 long
35/-; 534 1n.X1 00ft., 25/-;
and p. 1/- per reel.
sa.tisfactlon —A. Marshall &
Son, Ltd., 18, Cricklewood B'way, London,
N.W.2. Gladstone 0161/2. [9253
SK your dealer for American 1"errod¥l
“ Brand Five” recording tapes, e best

tape value!
RENDEZVOUS RECORDS offer comprehen-

sive 78/LP tape to disc recording facilities.
—Leaflet: . Man-

19, Blackfriars St.,
chester, 3 (8829

APE, DISC/TAPE. transfer editing, copylng.
T q/ua Lty axﬁdl> durability matter (especiglly

from

L,‘ from our precious tapes), consult
Bri’oams oldest ~ transfer service; new
reoordem sup lled with 3 2-year free service

t Amerlean tape (25 to 35 per

cen savm.g) 1,800ft., 35/-, now available. —
Sound News Productlon.s 10, Clifford St., Lon-
don, W.1. Reg, 2745. 019
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EXCLUSIVE OFFERS

“ 600 watt Variacs 0/270 W, .......... £4 10
% M.Vickers Metrovao Pumps,

230v. A.C. £22 10
+ Creed Eleotronic Memory, 3/8 unit con~

VErters covvuiavaccavionns

% Erskine D.B. Oscilloscopes
Y 4347 Westorn Electrlo Valves

% 212E Western Eleotrio Valves

Y DF@-20 Direction Finders . ...
% Muirhead Ipota..........
“% 5it. P.O. Racks
% Constant Current Tnmtomurs, 15 kVA

{range 10 mil £85 0
* VTI-31 Valves .................. £4 0
¥ Dowty High Speed Registers ... £6 0

% Avo Geiger Counters

“ 20kVA 115/230 v, Auto Transtormers.. £20 0
“ American Teletype Tables, 36 x 24 x 26in. £4 0
Y 50 watt Rack Mounting Power Amplifiers

200/250 v. A.C. £1 16
+ Precision Mains Filters .............. 10/-
* 150!t Aanal Masts Gin. dia., steel

tubmlar ........... ..., ... £95 0
* Trylon Lattice Ladder Towers, 50it. high £60 0
¥ 85It. 2in, dia. Steel Tubular Masts .... £50 0
% Ferranti 7kVA Automatio Voltage

Regulators ............oc0vvieanren £35 0
Y T-1131 Transmitters ..........o0vv.n £35 0
Y Westinghouse 30 kV., 100 mA., Cabinet

Rectifiers variable trom 2 kV.......... £76 0
Y% AM-3/TRA-1 250 watt Amplifiers £8 0
% AN/FMD-1 Rawin ... £80 ©
Y RCA 5-element Yagi Arrays, 420 Mc/s.. . £3 0
Y 75it. Plywood Masts, Sin, dia........... £35 0
% RCA 25-watt Projector Speakers £14 0
% RCA Twin Channel Broadeasting Control £185 0
¥ E.H.T. Power 8upply, 3 kV. 0.5 amp. in

@G 000 50t09056900006000050000aG £25 ©
Y Power Suply Units, 1,200 v.200m/a..... £6 0
% E.H.T, Power Supply, 7,600 v. 3.5 amps.,

in cubicle (1]
* E B ’l‘ Power Supply, 1, 000 b
* Sola 2 kW, Constant Volmzs 'l‘ram-

formers ........ccciee0unaies veeee 216 0

AERIAL EQUIPMENT, Whips, Beams and Micro-
wave, Polea and Masts up to 150ft., 70 different
types in stock.

RECEIVERS from 15 Kcfa to 650 Me/s.,, 60 kinds
available.

TRANSMITTERS, 50 types, Mobfle and fixed up to
2 kilowatts.

CABINETS and RACKS. Amcrica.n a.nd Bﬂthh, open
and closed, 30 patterns from 12in.

POWER SUPPLIES. Over 100 varieties giving up to
30,000 volts from standard and of standard imputs.

TRANSFORMERS. 300 patterns in stock of all sizes
to 20 KV A for power and 8 kW for Radio, Audio and
Modulation up to 2 kW also; lists available.

TELEGRAPH and TELEPHONE APPARATUS of all
kinds include Printers and Perforators for Morse.
5, 6, 7 unit code also Transmittera and Converters and
Carrier and Channelling equipment. Filters, Repeatars
and Power supplies for all the above in British and
American versions.

40-page List of over 1,000 items in stock available
—keep one by you.

RELAYS sud CHOKES. 13 tons of American post-wa®
just arrived—a pleasure to use and look at——ask fo
special list—others in stock include Minlature, Polar
ised Post Office, Aircraft, Control and 8tarting Relays
Chokes, open and potted, vary from one inch mu
metal to 100-arps. power types—list available,

NUCLEAR GEAR—I Sealery, C

sters, Ratemeters, Dosimeters, Probes,
ete. Bpecial list on request,

TEST EQUIPMENT. 200 different items of Britigh
and American test géar and hundreds of types of
Meters available.

o

Regi-
Munit'o?s

We have a large quantity of * bits and pleces® we
cannot list—pleass send us your requlrements ag
we can probably help—all enquirles answered-

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 65051

TAPE RECORDING, ETC.

APE to disc recordlng. microgroove LP,
from 27/8, 45 rpm -, 78 rpm 11/}
48-hour return serv (ZH ﬁnest. quality; s.a.e.
for comprehensive leaflet to—A. D. Marsh
Deroy ”* Sound Service), 52, Hest Bank
g, Hest Bank, Lancaster. Tel. HB. 2344.
[9281
VALVES

ALVE cartons b
send 1/- for all
, Boxmakers, 75a, Godwin St.,

return at keen prices;

samples and list.

Bradford 1.
[o1

3
[

AMA?’ING valve offer] Any 12 of the follow-
ing valves for only 50/- carriage pald or
6 for 30/- carriage pald; all valves are new
r ex equipment in which case they are elec-
tronically tested before despatch.

2D21, 3A4, BAC7, 6AKS,

1R5 T4,
6AMs6, 6B8G, 6BES, 6C4, 6C6, 6D1, 6D6, 6FL,
6F13, 6F13, 6F14, 6F15, 6F16, G6H8, 6J5, 6J6,

. BKIG. GNT. GPD5, 6Pds, 6Q7G, GSHY.
6817 10C1, 10C2/ 101, 10p13, 12A6," 10P14,
12AV7. 12AU7, 128H7, ' 128J7, 20DI,
o3 aobe A GePRADD. AGIHL, AC/EG, B35,
DI, D77, DHe3, DKol, DL92, DAF9I, DFOI,
EA50, EB34. . EBC90, EYOl, 'ECC32,
ECC34, ECC91, ECHB3, EL9l, EF36, EF39,
EBA4l,  EF50 (U.S EF80," EF9l, 32)
EL32, HLAl, 330, 36, KTA44,
KTWS61, L63, P6l, PEN220A, PEN46, PL82,
PY82, Pz30, SP6, SP4l, SPel, TDD4, UBA4I,
UF42, U281, U31, VUI20, VU1204, VULl,
763, 271, 266, N37. K161, VP23, CV287,
CV2Z84, CV342, CV329, CVs. 4D1, U76, WTE,
Estsleoé)é 713A NR88, 955, CV188, CVesl,

IF not complebely satisfied please return within
3 daya and your remittance will be refunded in

full
WALTON’S WIRELESS STORES, 15, Church
Street. Wolverhampton. {0148

ECLAIMED valves, tested and perfect, huge
stocks, modern and obsolete, all one price,
l1‘;lus 6d postage each; delivery by return.—

5/-
46, Woodford Avé., Gants Hill, Il[fgrgz

Lew
Essex,

SPARES, valves, tubes, 1930-1960, guaranteed
perfect, set-tested, ex-working equipment.
Lots from 5 OTs, Osc. Tr. Def. coils,
etc.,, cheap, Tubes guaranteed 8 months, fitted
free.  Picture shown to cauers 9

12m 40/« 14in  60/-: in,
es stocked, Ei-*so,
H6, 2/-é' EF80, UF42

610/
Ferl. b

81, 7/6; PL38,
16/-; U801,

4., 5« and 7
Postage 6d. “c'onstructora i
assorted res. cond., etc., from modern TVs,
 Bend 50,6, !o nst or with
~—8t. John’s Radio, John's
S.W.11. Bat. 9838, [9301
VALVES WANTED

ULLARD EBL1 valves.—Beresford,
Henry Rd., Gloucester. {9
annmy. best cash

flletts Spon
T Wes, D03,
9180

enquirles.
Hil

19,
9282

EW valves wanted, any
price by return.—Stan
Lane, West Bromwich, Staffs.

AL types of valves, British or Amerlcan, |
transmittln and receiving; keenest cash
prices paid. What have % u to offer?—Write
or call Lowe Bros., 9a, Diana Place, Euston

N.W.l. Tel. Euston 1636-7. 9124
WANTED. EXCHANGE, ETC

PROMPT cash offer for your surplus brnnd

new valves, ri)eakers. components, test
instruments, etc.—! S., 155, an Arcade,
Bradford. 1. {0190
ANTED, all t{pes of communications re-
ceivers and uipment.—Details to

T. & 1. Service, Ashvl la Old Hall, Ashville
Rd London, E.11, Ley. [0163

RGENTLY wamed manuals or instruction
books, data, etc., on American or British
Army, Navy or Alr Force radio and electrical
equipment.—Harrls, 93, Wardour B8t., [ng?l

Gerrard 2504
WANTED. good quality communication RYS
tape recorders, test equipment, domestic
radios record players, ampl ﬂers. valves,
etc., ab. 18 years.—Call, send or
pho o Ger. 4638, Miller's Radié), 38a, Nevfgi)%

Court, Leicester Square, W.C
P ROMPT cash for the purchase of surplus
stocks of televisions, tape recorders, radlos,
amplifiers and domest{o electrical appliances
0; every description, substantial tun s avall-
able.~Spears, 14, atling 8t., dehul
Manchester.  Blackfriars 9432 lncs)
Bankers: Midland Bank, Lt {0216

REPAIRS AND SERVICE
BOULTON’S OF BRADFORD,

LOEESPEAKER. pressul-e unm, and microphone

rep! go mblles and fleld coils

in cartons, service and satis ction guaranteed.

l—DTq Boul%on. 134, Thornton Rd., Brad[tord
el

MAINS transformers wound to any specifica-

MOTOR rewlnds and complete overhauls first-
class workmanship; fully gumnt

F.M. ELECTRI Ca. td., otters qu%s
xgxg'%er Gate, Nottmgham 'Bst. 191

SAV Bil s“\_“E“

Savbit for the small user

fopular Size 1 Carton is now @
supplied in 3 spccxﬁcauons

53 ft. of 18 swg ?o ft. of 16
¥ s.w.g. or 20 ft. of 14 s.w.g.
5f/- each (subject).

Home Constructors Pack

Contains 19 ft. of 18 s.w.g. 60/40
alloy wound on a reel or, for
soldering printed circuits, 40 ft. of
22 s.w.g. 60/40 alloy also wound
on a reel, 2f6 each (subject).

0600000

Size 2 Carton-

Contains 3 ft. of 40/60 Ersm o
Multicore §-Core Solder—enough

for about 200 average joints. T¥|
low price ensures a quick turn- .
over. 6d.

[ ]

@ A real tinlead solder containing

@ cores of Ersin Flux. Needs no
soldering iron or exwra flux.
Sufficient solder for 100 average

@ joints. x/-,

[ ]

This efficient tool strips msulauon,
cuts wires cleanly and splits ®
plastic twin flex. I: is adjustable @
to most wire thicknesses. 3/6 each g
(subject), ps

Bib Recording Tape Splicer

Recording enthusiasts can effect consider-
able tape economies with this splicer.

It makes the accurate jointing %
of tape so simple and
quick that every

scrap can be used.
18/6 cach (subject)e

Send smmped addressed envelope for free
Copy of folder “How to Edir Tape
Recordings™.

See also MULTICORE
aaverfisemznt on back cover

If you have any difficulty obtaining any of
these stems, they will be sent post free.

MULTICORE SOLDERS LIMITED,
HEMEL HEMPSTEAD, HERTS
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CABINETS, ENCLOSURES AND
EQUIPMENT BY STAMFORD

uﬂ’ 35/A. 3ft. wide. Contral

Panel 18x124ip, Deck 17ix
13¢in., apllﬂu‘ eomparlment
THE TRURO RECORD
CABINET. in sizes 17in.

snd  recor ge, - Price
£16/10/8 or 68/8 deposit and 9
wide up to 8ft. Base or
Queen Anne legs. In 2ff.

payments of 31/6 monthly.
size, Price £13/2/6 or

52/6 deposit and 9 pay-
ments of 25/6 monthly,

B3/S ENCLCSURE in 8
sizes, Tygan grille,
(a) For B8in. speakers.
Price £8/19/8 or 38'-
depoait and 9 payments
of 17/2 monthly.

(b) For 10in. speakers.
Price £8/12/8 or 38/6
depogit and § payments
of 18/5 monthly.
{c) For 12in. speakers.
Price £17/1513 with

U 172 or 71/- depos
paymenta

33/11 MONNY

Cl/8 AXIOM ENCLOS—
URE to Goodmans Bpe:
ificatlon. Ptice£17ll5l8
with ARU 172or 71/-
deposit and 9 payments
33/11 monthiy.

EQUIPMENT. H P interest 5% per annuom
Price re Purchage
SPEAKERS £ s. do Depom 18 Mths,
Axiette ........0. 812 1 28/ 8/4
WB, HF1012 0 16/~ 4/6
Golden 10 .. 7 33/4 8/-
Axiom 300 .. 9 45/2 10/10
MOTORS
Garrard 210 5 50/9 12/12
Garrard 4HF 9 74/ 17/8
Garrard TA Mk. 810 0 34/- 8/2
Garrard 801 8trobe 23 18 4 95/8 22110
Coltlaro RP594 .... 9 18 9 40/- 9/8
AMPLIFIERS
Leak 20 and Control51 9 0 208/- 49/8
TIA2 .... ..3110 0 128/~ 30/1
0 100/- 23/10
4 98/8 2317
0 135/- 32/8
6 115/6 27
Armatrong 55, 312 0 134/6 32/2
»» Btereo 12 Mik. 1144 2 6 176/6  42/2

GP78 FOR STEREO OR MONAURAL, 4it. wide, record

etorage, Deck 17 x18in. Control Panel 15 x 16in. Tygan

Grille. Price £22/10/» or 80/- dep. and 9 payments 43/-.
Write for our jllusirated catalogue or visit our

Nib Tetrace, of Hacknsy Road, LONDON

/86/88 Weymoul 'errace, O ackney Roa 0

o = : Telephone SHO 5003
‘Showroom bours: Monday-Saturday 9.30 to 5.80.

Late night Wednesday, 7 p.m.
Directions: No, 6 bus from Liverpool 8treet 8tatlon to
the Odeon, Hackney Road, walk back two turninge.

A. L. STAMFORD LTD. (DEPT. E/4.)

REPAIRS AND SERVICE
E undertake the manufacture of trans-

formers singly ot in quantities to an
speclﬁcatmn' all work guaranteed for 1

nths.
LADB OKE Transformer Co., Ltd,, 820a,
Harrow Rd., London, N.W.10. Tel. Ladbroke
0914 fo222

TRANSFORMERS .—Suppllers to  B.B.C.,
A., and leading radio manufecturers,
single or fong runs, 1prompt delivery, home and

exgort. €s.
TRANSFORMERS, Litd,, Shlrley,
Solihull, Warwlckshire Telephone Shirley 2 & 23

'RANSFORMERS to any speclﬂcatlon
Singles, rewinds, small or large batches
quick and efficient service, competltlve prices,
estimates by return of gost frol
ESSRS. Newman il Grove Crescent,
South Woodfora. E.18. (0336
SPEAKER repairs, cones fitted, flelds and

ciock coils wound, guaranteed satisfaction,
prompt service,—L. S. Repair Services, Pluckley
Ashford, Kent. {0223
MISCELLANEOUS
ELECI‘RICAL connectors,

MORE than 1, 000000 in stock, cavering over
50 different ran British_and American;
stock list on app lcatlon to—SASCO., Nutfleld,
Redhill, Surrey. Tel. Redhill 5050. 9224
CLOSED circult television equipment for hire,
ready for immediate use.—Tel. Cha. 2932,

19277

8058, neons; 850s, lamps, meters, conden-
sers, relays; s.a.e. lists.—Automaster,
Haymarket, Birkenhead. [9300
all types cablnets, chassis,

METALWORK.
your own specification.
capa,clty availa.ble for sSmall milling and cap-

p to 1in bar.
PHILPOTTS METAL WORKS, Ltd., Chapman
St., Loughborough. (0208
CABLE, full or random colls, 10% to 20%
under list prires; conduit, 5% to 10%
under list; request new catalogue.—British
Distributing, 591, Green Lanes, London, e\l '558
PHOTOELECTRIC switches, transistorised, 6
or 12 volts, i1deal parking light cont.rolier.
urglar alarm, garage door opener, iight saver;
t, £2/12/6, assembled, £2/17/6; mains model,
12/6; assembled, £5/10. Selenium
photocells, 7/6 12/6 and 25/-; send 6d stamp
for 10-page Construction Manual.—St. John's
Radio, 156, St. John's Hill, 8.W.11. [9302

NOTICES

THE ASSOCIATION OF PROFESSIONAL
RECORDING STUDIOS. Ltd. To protect
and encourage the interests of member studios
engaged in electrical sound recordlng ——-Wnte
to e General Secretary, AP.R.S.., Flat 4,
334, Arterberry Rd.. London, 8.W.20. [0173
AGENCIES WANTED
CANADIAN representative. Newly established

manufacturers’ representative  with
years' experience, seeks one or_two addmonal

mEo
e

component lines for Canada.—Write S. Morris
Sales, P.O. Box 923, St. Laurent 9, P.Q.
Canada. [9278

BUSINESS & PROPERTY
ADIO/ELECTRICAL TV shop, with living
accommodation, mamtenance scheme just
started; vast scope for expansion; rent £175,

nett profit over £1 ,000; stock, goodwill, etc.

£1,500 0.n.0. for quick sale.

BUSINESSES wante

CROFTS & PHILP, Business Transfer Agents,

814, Bnghton Rd., Purley. Tel. Uplands

8485791 (9305

APACITY AVAILABLE

ELEC'I'RONICS engineers to the industry.

Productlon with 100% inspection.

DIO-AID; Ltd., 29, Market Street, Wat-
tord (25988) " Herts. (o214
ADIO components made to order.—Bel

Sound Products, Marlborough Yard, N.19.

5
IGHLY competitive quotations given for all
{gur prototype an rroduction require-
ments.—Newlyn  Electronics, the Fradgan,
Newlyn, Penzance, Tel. Penzance 2462. [9324
SERVICES WANTED
NYONE interested in doing up a pre-war
Baird Televisor television?—Answers and
a.e. to J. Stanley Clarke,
Sharpthorne Sx.
SITUATIONS VACANT
IGNALS Technlcians.

REQUIRED by Kenya Government, Police
Branch, Ministry of Defence, on contract for
one tour 36/45 months with possibility of per-
manent an ensionable employment. Salary
(including Inducement Pafv) according to age
and experience in scale ris to £1,341 a year.
Gratulty 13%% of total salary drawn. Free
ass;ag1 s. Outfit allowance £40. Liberal ‘leave
on_fu lary.

Cand! ldates must have wide knowledge of In-
stallation, running and maintenance of fixed

Forest Lodge,
[o112

and mobile “High Frequency and V.H.F. com-
munlcatlons equipment.

WRITE to the Crown Agents, 4, Millbank,
London S.W.1. Ee. name in block
letters, qunllﬂcations an experience, and
quote M2A/51053/WF. [9296

ART-TIME Electronic Engmeer tou- mobile
recording work with own wanted
in London, semi detalls to—Box 15 9.  [0134

EDDY’S worm) LTD.

172 ALFRETON ROAD, NOTTINGHAM

GUARANTEED, NEW OR SURPLUS
VALVES—BY RETURN POST

JATGT 119 6P28  9/6 CY3 12/6
ICSGT 9/9 6Q7G  5/9 DAFSI  4/9
ID5 76 6SATM 519 DAF% &I
JH5GT 9/6 €SG7M  4/% DF9l 31
IL4 36 6I7M  5- DF%6 6l
INSGT 9/9 6SN7GT 4/3 DK92  7/6
IR5 5/6  6U4GT 10/8 5/6
15 49 _6ves 61
1T4 3 e
3D6 : 76
3Q4 ; &/
3Q5GT 86 8% 411 EBYI  3/6
354 5/ 787 73 ECC40 19/11
3v4 &9 7Cs 76 ECC8l 53
SY3GT 5/9 7Cé 73 ECCB2  5/lI
524G 76 THT 76  ECCS3 66
5z4M  Ilj-  7S7  10/6 ECCs4 83
6A7T  10)- 7Y4 7-  ECCss il
6AGS 4/~ 12A6 53 ECFE2 9/
6B8G  2/I1 I2ATé 7/6 ECLE0  7)-
6BA6  5/II 12AT7 53 EF3%6 3/
6BE6 5/l 12AH7 4/~ EF40 133
6BJ6 5/l 12K7 53 EF42 78
6C4 36 12Q7 53 EFS0 19
6C6 49 2001 96 EFs0’  5)-
6C9  9/6 25A6 8- EFs6 99
6CH6  9/-  35L6GT 8/Il EL84 /6
6F6M 7- 3524 5/3 EYSI 711
6F33 69  gp 8/6 EY86 79
p ;6;' AV 43 MUM T/
fiser Moy 95 1/6 PCCs4 73
a5m 43 95 3/6 PCF80 69
A 4. 956 206 PCL&2 16
Q76 5~ %01 31l PL8l 89
6K7G I/l 9004  3/I PYS3 73
6K7M 7/6 9006 3/11 U2 12/6
6K8G  5/3 CL33 12/6 UY4l 6/~

TRANSISTORS. Red Spot 3/6; White Spot 4/11.
Post 6d.
RECTIFIER/STABILISER.
Midget 3/-. Post 6d.

NIFE ACCUMULATORS. Midget Single
Unit Size 3 x 23 x Fin. 7 a. hrs. 1.25 v. Weight
13 oz, 1/11 each. P. & P, I/6. One only add 9d.
each cell.

VIBRATORS. 12 volt 4 pin 4/11, Post 1/-.
GUITAR PICK-UPS. Super hi-fi Non Acous-
tical Universal fitting, High Output. Complete
with lead and plug. Full instructions 49/I11.

1.4 volts valves,

P. & P. 2/6.

DIMMER SWITCHES. Ideal for train regulators
I/11. Post 9d.

RECTIFIERS. RMI 4/9; RM2 6/6; RM3 7/6;
RM4 15/6; RM5 19/6. Post 1/-.

CONDENSERS. Tubular Wire End (not ex-

govt.) 8 mfd. 450 v. 1/9; 8-8 450 v. 2/6; 16 mfd.
450 v. 2/9; 16-16 450 v. 3/9; 16-8 450 v. 4/-; 32 mfd.
450 v, 3/9; 32-32 350 v. 4/-. Post I/-.

JACK PLUGS. Standard I/Il. Post 9d.
TUMBLER SWITCHES. 250 volts 5 amp. /-
each. Post 6d.

NEON MAINSTESTER/SCREWDRIVERS.
3/11 each. Post 9d.

HEADPHONE CORDS. High Quality éft.
lengths I/1) pair. Post 6d.

ALL ABOVE ARE NEW AND GUARAN-
TEED.

Any parcel Insured against damage in transit for
only 6d. extra per order. All uninsured parcels
at customers risk. Postage and packing 6d. extra
per valve, C.W.O. or C.O.D. enly C.O.D.
charge 3f- extra.

S.A.E. with enquiries.
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STEREO
SOUNDS
BEST
WITH
DUODE
NATURAL SOUND

For stereo to sound really right, one must
make sure that both sound sources have
integrated quality from lowest bass to
extreme top. Duodes give this.

The Duode unique drive, with its coil of fine
wire wound over a pure latex sleeve on a
featherweight aluminium tube, is matched
to a2 moulded linen cone, suspended freely
on a large diameter centering disc and a high
density foamed plastic surround. The entire
assembly is individually hand-made with great
care on precision tools.

The results are known and admired over the
world by discriminating music lovers. They
hear the wide frequency range given by the
built-in crossover; the dead-beat, crystal
clarity given by the built-in feedback; the
complete absence of boom and fizz, and the
vital, all important result, NATURALNESS.

If you want these pleasures, write to:—

DUODE LTD.

24 Dingwall Road, Croydon, Surrey.
LOUDSPEAKER l
ENCLOSURES

AD "=

AMPLIFIER CONSOLE CABINETSI

A. DAVIES & CO. (Cabinet Makers)

3 PARKHILL PLACE (off Parkhill Road)
LONDON, N.W.3 GULLIVER 5775
Few minutes walk Belsize Park Underground

THE FASTENER WITH ENDLESS
APPLICATIONS -~ SIMPLE ~ POSITIVE

SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SuUIT
CUSTOMERS® REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

HHlustrated brochure and other information
will gladly be sent on request.

DEPT. “ W.W."

Oddie, Bradbury & Cull Ltd. ,Southampton

Tel. 55883

Cables: Fasteners, Southampton

SITUATIONS VACANT
LOUIS NEWMARK, Ltd.

LEADING company in the design of auto pilots
for hellco&)tErs are expanding their facilities
at their development laboratories at Croydon
and have the following vacancies to be filled
immediately,

ENGINEERS and Assistant Engineers with de-
gree or H.N.C. and experience in the field of
light electrical engineering. electronics. electro
mechanical devices or semi conductors, to work
on the development, installation and flight
testing of automatic pilots. Salarﬂ commensu-
rate with experience. Pension scheme.—Apply

in writing, giving full particulars to: Person-
nel Officer, Louis Newmark. Ltd.. Prefect
Works, Purley Way, Croydon, Surrey. [0333

ELECTEICAL Superintendent.

REQUIRED to control Electrical Production and
Maintenance Sections. Applicants must be ex-
erienced in Relay Control Systems, Panel

iring, Testing, Fault-finding Estlmat{ng, and
in the control of male and female gersonnel.
A staff appointment offering excellent pros-
pects in an expanding organisation.—Apply,

stating a e educatlon and experience, to Per- |

sonnel Officer, W. E. Sykes, Ltd., Manor Works,
Staines, Middlesex. [9298
ASSIS’I‘ANT Chief Engineer.

PAINTON & Co.,

Ltd
MANUFACTURERS of high quality compon-
ents for the Electronics Industry, are expand-
ing their actlvities and wish to appoint an
Assistant Chlef Engineer; ap llcants should be

graduates in Physics or Electrical Engineering |

and should have experience in the design anu
development of Electronic Components for In-
dustrial applications; this is a staff appoint-
ment with superannuation scheme.—Applica-
tions to the Personnel Officer, Kl.ugsthorzpe,
Northampton.

ELEC’I‘RONIC business machine.

AN engineer is required to be .responsible for
the servicing and maintenance of an electronic
business machine. Full training will be given
at Farnborough, and the engineer appointed
will assist in the installation before assuming
responsibility for the equipment at Liverpool.
H.N.C. or equivalent and practical electronic
xperience, preferably in systems. test or ser-
vicing is required. A four-figure salary will
be paid.—Apply, Persomnel Officer, The Solar-
té'cmt Electronic Group, Ltd., Farnborou%h
ants

RADIO Development Engineer.

IS required by Pye, Ltd., for the design and
development of domestic or car radio receivers;
candidates should have spent at least 3 years
cn circuit development and hold a mini
quauﬁcation of O.N.C. level; previous experi-
transistors would be an advantage.
APPLICAI‘IONS will also be considered from
Junior Engineers who have development ex-
perience but who do not meet all the above
requlrements

T department works a 38Y-hour Sday

lmum

week; housing assistance may he give

approved cases,

PLEA write to the Chlef Engmeer Pye.

Ltd., Cambridge, quoting *‘ RDL.’ (9288
ENIOR administrative assxstant

THE Council of the Radio Society of Great

Britain invites applications for the post of
sentor administrative assistant from men below
the age of 45 years; candidates should possess
a sound knowledge of general office administra-
tion and have organlzm% ability; experience of
amateur radio is_ desirable but not essentnal
selary initially will be in the range £750-2950
with a placing depending on gqualifications;
pension scheme available.

APPLICATIONS, mcludmg full references and
all details. should be addressed to the General
Secretary. Radio Society of Great Britain, 28,
Little Russell St., London, W.C.1, ‘marked
“Confidential S.A'A.,” and must arrive not
later than November 30, 1960. No application
will be opened until after that date. [9311

RADIO and television development.

A WELL-KNOWN company in the Midlands,
manufacturers of radio and television equip-
ment. has vacancies in its design and develop-
ment laboratories for experienced:—
; DEVELOPMENT engineers.
b) TELEVISION and radio engineers.
c) MECHANICAL designers and draughtsmen,
d) TECHNICAL assistants.
FOR expanding contract and commercial pro-
grammes. Opportunities exist for development
work on ali t{pes of radio communications and
colour televis!
APPLICATIONS stating qualifications. experi-
ence and salary required should be addressed
in confidence to the Personnel Manager. Box
1470. 19249
ELEC’I‘RONIC test engineers and testers,

LIGHT engineering company in the Midlands |

is requiring the above for the testing of elec-
tronic equipment 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 qualiﬁcatior';sl and |

experience to Personnel Manager Box 1

NSTRUCTOR wanted, one acguainted with

Marconi marine equipment.—Write full Par-
ticulars, including salary expected, Prmc
Wireless College, Colwyn Bay.

NOVEMBER, 1960

MULLARD

REFERENCE MANUAL
OF
TRANSISTOR CIRCUITS

Over 300 pages:
Price 12/6.

llustrated
Postage I/-.

t
i
€
l
i

FUNDAMENTALS OF SEMI-CON-
DUCTORS.

By M. G. Scroggie. 23/-.
Postage

U
PRINCIPLES OF SERVOMECHANISMS
By A. Tyers and R. B. Miles.

25/-. Postage I/-.
PROBLEMS IN ELECTRONICS. With
Solutions. By F. A. Benson. 36/-. Postage

|~
RADIO AIDS TO CIVIL AVIATION.
By R, F. Hansford. 128/-. Postage free.
ENCYCLOPEDIC DICTIONARY OF
ELECTRONICS AND NUCLEAR EN-

GINEERING. By R. |, Sarbacher. £8,
Postage free.
WORLD RADIO HANDBOOK, 1960,

15/6. Postage 9d.

SUMMER SUPPLEMENT TO WRH,
1960. 5/3. Postage 3d.

RADIO VALVE DATA. Compiled by
“CW.W.' 6th Ed. 5/-. Postage 9d.

COMPLETE CATALOGUE 1/-.

THE MODERN BOOK (0.

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books
19-21 PRAED STREET,
LONDON, W.2.

Phone: PADdington 4185
Open 6 days 9-6 p.m.

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
Complete New Gun fitted in every Tube
12° 14° 17 .. £6.0.0
157 .. 21 .. £8.0.0
Immediate Delivery
Carriage and Insurance 10/- extra
NU-GUN TELETUBES LIMITED

3 The Mews, Duckett Rd., Harrinzay, London, N.4.
Telephone: MO Untview 2903

YOU are invited to apply for
a copy of our illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS

which are renowned for their

Accuracy & Reliability
THE QUARTZ CRYSTAL CO. LTD.

Q.C.C. Works, Telephon
Wellington Crescent, MALden 0334 & 2988
New Malden, Surrey.
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8-day clockwork,\
250 v. 1 A. Thoroughly d and g teed
32/8 including post and packing.

10-WAY PRESS BUTTON INTER-COM. TELE-
PHONES, in Bakelite Case with junction box. Thor-
oughly overhauled. Guaranteed. £6/15/-.

DESK PHONES. Complete with Hand Set and Dial
0-9 in Bakelite Case.
PROJECTION LAMPS,
new condition. §/8.

SOUND-POWERED BREAST MIXE AND HAND-
SET, No Batteries needed, 15/-.
SOQUND-POWERED INSERTS. Suitable for Transiator
Beta. New, 3/9.

AVO UNIVERSAL TEST METERS. Reconditioned,
as new. In perfect working order. Model 40 £10/10/-.
Model Z, 29/
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS,
Ex-Govt. 0-9,999, 25/50 v. D.0. Bize 4x1xlin.
8ingle coil 2,300 or single coll 5000, 18/8.
VENNER TIME SWITCHES. For switching onjoft
lighting and power. Reconditioned as new., In
ironclad cases, 10 amp., 75/-; 15 amp., 85/~; 20 amp.,

£5/5/-.
TELEPHONE DIALS. 0-9.
and factory installation.
3-OHM P.M. SPEAKERS In good working order,
10in. 27/8; 8in. 9/6; hin. 9/8; 5in. 11/8.
3jin. P.M. SPEAKERS. 30. 17/6.
SYNCHRONOUS VIBRATORS, 2 v. 7 pin. 3/6.
ELECTRICITY SLOT METERS. (1/- in slot.) for A.C.
mains. Fixed tariff to your requirements. Bultable
for hotels, etc. 10 A-, 84/-; 15 A., 94/-; 20 A., 104 -.
Other amperagee available. Reconditioned as new.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 10 A., 42/6; 15 A.. 52/6; 20 A.,
57/8. Other amperages avajlable.

Double with 3ft.

HIGH RESISTANCE EARPIECES.
length of cord. 10/6 pair.
BALANCED ARMATURE BEADPHONES, with throat
mikes, 9/6.
ASSORTED RESISTANCES. Accuracy +5%. 5/6
per 100.
TECHOMETERS, 0-3,500, 25/-, new and boxed.
THROAT MICROPHONES., 3/- each.
SOUND-POWERED HAND SETS. 17/6.

All prices include carriage.

23 LISLE ST. (cer. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday

/TIME SWITCHES, VENNER.
£3/12/8.
Pre-focus 100 v. 300 w. in

Buitable for inter-office
/6.

More than meets the eye

Yt looks good but there is more in it than
meets the eye—enough to make the dis-
cerning purchaser feel that he must have
Savage Massicore regardless.

Generous desigh—no compromises on qual-
ity—conscientious woarkmanship—that is
what you get when you buy a Massicore
Transformer.

SAVAGE TRANSFORMERS

LIMITED

NURSTEED ROAD, DEVIZES, WILTS.
Telephona: Devizes 932

SITUATIONS VACANT
IRELESS Operators, Antartica.

(a) WIRELESS Operator (M2A/51146/WF), re-
quired for Falklands Islands Dependencies Sur-
vey Wirejess Station, Port Stamiey, tor 1 tour
01 3 years; saiary £540 rising to £600 8 year;
tull board and lodging avalaple for about £14
a month, tree passages; liperal leave; candi-
dates must be singie and capabie of trans-
mitting and receiving pialn janguage and code
at 20 w.p.m,

(b) WIRELESS Operator (M2A/51108/WF), re-
quired by the Government or the Falkland Is-
lands for 1 tour of 24-30 :months service in
South Georgia; salary according to age and
experience In scale £4z0 rising to £540 a year;
tree accommodation, messing, fuel and lighf
provided; gratuity at rate of £10 for each
month of resident service; free passages; can.
didates, under 40 years of age, must be able
to transmit and receive morse at 25 w.p.m. and
should be familiar with H.F. and M.F. trans-
mitters and receivers; candidates should be
capable of keeping a radio watch,

APPLY to Crown Agents, 4, Millbank, London,
S.W.1, for application form and further par-
ticulars, stating age, name, brief detalls of
qualifications and experience and quote appro-
priate reference number, [9326
R.F‘. TELEVISION RELAY SYSTEMS,

AN Executive Engineer is required by Multi~
signals, Limited, actively engaged in installing
R.F. Relay S(i’stems in many parts of the
country. His duties will be to co-ordinate and
supervise all technical aspects and activities
of the company, Candidates should have suit~
able academic qualifications together with
considerable experience in a responsible engin-
eering appointment; he should be capable of
negotiating at a high level with equipment
manufacturers and others; commencing salary
to_be dependent upon the qualifications and
other attributes of the successful candidate.
APPLICATIONS should be made in writing to
‘The Secretary, Multisignals, Limited, 1/5, Judd
Street, London, W.C.1.
TELECOMMUNICATIONS Superintendent.

REQUIRED by Gambia Government Posts and
Telegraphs Department on contract for 2 tours
of 18/24 months in first instance; commencing
salary according to age and experience in scale
(including Inducement ¢Yay and interim in-
crease) rising to £1,505 a year; gratuity at
rate 25% of total salary drawn; children’s
allowances £36-£192 a year; outfit allowance
£60;, free passages; liberal leave on full

salary.
CANDIDATES, preferably under 45 years of
age, should possess C. & C. Final Certificate
in Telecommunications (Radio) or equiv. and
be capable of maintaining V.H.F. radio tele-
hone trunk system and police mobile system.
NQUALIFIED candidates with considerable
experience may apply.
WRITE to the CROWN AGENTS, 4, Millbank,
London, S.W.l., State age, nam2 in block
letters, ualifications and experience and
quote M2A/51002/WF. 9286
IPLOMATIC Wireless Service (Foreign

Office).
APPLICATIONS are invited from qualified
candidates to fill by competitive interview, the
following posts:
LANNING Engineer/Technician Grade 1.
INSTALLATION Engineer/Technicians Grade

II.

CANDIDATES are required to possess City and
Guilds Final Certificate in Telecommunications
or the Higher Nationa] Certificate in Electrical
Engineering or an equivalent qualification, and
to have had not less than 10 years’ experience
in work relevant to Contact, Radio, Infra Red
and other types of alarm systems. In the case

of the Planning Engineer at least three years

m ve been spent in & position of some
responsibility.
SUCCESSFUL appiicants will be required to

serve overseas (unaccompanied) on trips of
short duration and to travel by air.
SALARY Scale: Grade I, £1.085—£1,335
(National Rate), Grade II, £950—£1.085.
CANDIDATES must bo British subjects or
cltizens of the Irish Republic n_within the
Commonwealth or in the Irish Republic of
parents born within these territories.
ALL appointments on an unestablished basis in
the first instance. Candidates must be pre-
pared to undergo a medical examination.
WRITE giving age, qualifications and experi-
ence to.—Personnel Officer, The Diplomatic
Wireless Service, Hanslope Park, Wolverton
Bucks, 19315
'HE HOSPITAL FOR SICK CHILDREN,
Great Ormond Street, W.C.1.
CHIEF Technician required to take charge
of new medical electronic workshop; staff of
three including chief; work includes design of
prototype equipment and maintenance of
apparatus throughout the hospital. Salary
scale £920-£1,120 p.a.—Application forms mag
be obtained from the House Governor. [931
ERVICE engineers required by Selfridges for
their radio and television deparfment. Ap-
plicants must have had previous experience
and be in possession of a curremnt car driving
licence. Permanent positions which are pen-
sionable for men under 45 years of age. 9276
LECTRONIC wiring assistants.—Applications
are invited from men experienced in wiring
electronic equipment, able to work from circuit
diagrams and preferably used to prototype
work; 5-day week, canteen. superannuation.—
Please write. quoting Ref, F,82, to the Person-
nel Officer, Higer & Watts, Ltd., 98, St. Pancras
Way, London, N.W.1. [9303

Qs

HIGH QUALITY
RADIOGRAM
CHASSIS

STEREO 12 Mk. 2 42 GNS

®

The most complete chassis ever produced,
combining AM and FM Tuners, a Stereo
Control Unit and two High Fidelity Amplifiers
in one compact unit. Eight watts push-pull
output from each amplifier provide a total of
16 watts for both mono and stereo. Other
features include automatic frequency control
on VHEF; ferrite aerial, two IF stages and
minjature tuning indicator for medium and
long waves; inputs for tape recording, play-
back, pick-ups and stereo radio (should this
come about); separate wide range bass and
treble controls and balance control; booster
units available for low output pick-ups;
alternative matching for any loudspeakers.

STEREO 55

A junior version of the Stereo 12 Mk. 2 provid-
ing ten watts output, five watts from each
amplifier and covering the VHF and medium
wavebands. Ideal for a complete hi-fi system
where the higher power output of the Stereo
12 Mk. 2 is not required. Like the Stereo 12
Mk, 2 it can be used for mono only and a second
loudspeaker added at a later date.

AF 208 22 GNS

An AM/FM chassis providing 5 watts output
and covering the full VHF and medium wave-
bands. ‘Tape recording and playback inputs.

The Armstrong PABO-3 Tape Pre-Amplifier
is suitable for use with all the above chassis.

See our advertisement on page 54.

Post this coupon or write for descriptive literature
or call at our Holloway showroom for full dem-

onstration, Open 9-5 including Saturdays.
INAYMEL . . B, Bowe, | ven i, |, . .,
IAPDRESSINN. ... . .....C0F SFPN. ... ..
5o M G b0 o 5o0db 0 0 Boaagcc oo - 0oo WNC
88
ARMSTRONG ‘EiEvision CO.LTD.

Warlters Road, London, N.7

Telephone: NORth 3213



186

WIRELESS WORLD

NOVEMBER, 1960

SOLDERING
EQUIPMENT

BY LITESOLD

(REGD TRADE MARK)
PRECISION
INSTRUMENTS l

Comprehensive range-
Robust and Reliable-

Light weight - Rapid
heating - Bit sizes
3/32 in. to 3/8 in. -
‘“ PERMABIT * or
Copper bits - All
voltage ranges 6/7 v. to
230/250 v. - Prices from
19/6.
ALSO
@ PLASTIC CABLE
STRIPPERS.

O MINIATURE
SOLDER POTS.

@ HEAT GUARDS.
@ LONG LIFE BITS.

semne: ADANIIN.“---

The new range of
micro-soldering
instruments. Weights
from } -oz. Bit dia.
1/32in. Have you had
details?

-i
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

Brochure S5 on request
from the sole proprietors
and manufacturers with 28
years’ experience in this
field.

LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey

Phone: CROydon 8589 Grams: Litesold Croydon

'METERS

All makes of Single and
Multi-range instruments
repaired and recalibrated.

*
X

Prompt Service

All work guaranteed
Priority for urgent
orders.

A NEW RANGE OF METERS

2. TO 5” SCALED TO
REQUIREMENTS. DELIVERY 10-14
DAYS.

E.l.R. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.9 Tel: LAD 4168

TELETRON
TAPEJAK

The first Transis-

torized Radio Tuner,

specially designed for

use with Tape Re-

corders.

% High Sensitivity.

% Twin tuned cir-
cuits.

% Pre-setting  for
MW.Programmes

% Fixed tuned for

Price ......
THE TELETRON
CO. LTD.

112B, Station Rd.,
London,

SiL. 0836.

SITUATIONS VACANT

HE Scientific Oivil Service needs men and
women for pensionable posts as (a) Senior
Scxentiﬂc Officers an Scientific Officers

major scientific flelds, including
SICS
INEERING
CHE! TRY
METEOROLOGY
MATHEMATICS and
BIOLOGICAL SUBJECTS,
AGE limits: (a) at least 26 and under 32,
(b) at least 21 and under 29. Extension for
regular Forces service and Overseas Civil Ser-
vice. Qualifications: normally first or second
class honours degree in science, mathematlcs
or engineering, or eciulvalent attainment; addi-
tionally for ag least years’ relevant

52|
S
=)
o

(e.g. post-graduate) experience. Selectlon by
interview. London salaries (men): (a) £1,3
£1,640, (b) £730-£1,205; provision for startmg
pay above minimum.

Prom)tion _prospects.
Service Commissmn 17, rth
Audley St., London, W.1, for ap llcstlon form,
quoting (a) S/53/60 (b) S/5 (9306
ADIO mechanics.—Permanent and pension-
able vacancies exist for young men ex-
perienced in installation and
telecommunications
equipment, preferably in connectlon with avia-
tion ground services
STAFF will be bnaed at the Engineering Divi-
sion of the Company, address below, but their
main duties will take place overseas for varymg
periods installing telecommunications equi
ment. ’hilst overseas a generous da!
allowance is gald.
EX-S VICES personnel of fully skilled cate-
garies are particularly welcome to apply.
APPLICATIONS to the Personnel Officer, Inter-

national Aeradio, Ltd.. Hayes Rd., Southall,
Middlesex. 10263
ASSAU, Bahamas.—Required as soon as

possible radio, television and tape recorder
technician for an important concern the
Bahamas; please apply with full details of ex-
perience and qualifications to.—Box 2033,

[9313

ELECTRONICS engineers: Men or women

with at least O.N.C. or equivalent experi-
ence to do final ts and inspection on a
wide range of high accuracy instruments. These
are permanent staff positions with pension
fund and club room facllities.—Electronic
Instruments. Ltd.. Richmond 6434. [ol24

EQUIRED, for servicing of electrical equip-

ment, a young technician preferably
singte, having made special study ‘of high fre-
quency engineering, or amateur radio enthusiast
with experience in mechanical engineering;
hving in London area; some knowledge of
German useful.—Box 1607. g[
RADIO and Radar technicians required lor

operation and maintenance of the radars,
ground control and airborne radio equipment
(including telemetry) assoclated with the
operation of pilotless aircraft.—Apply, stating
experience, to: Short Brothers & Harland,
Ltd.. The Aerodrome, Llanbedr, Merioneth.
AR M.E.

0260
““ A" licensed radlo engineers, also

radio and electrical mechanics urgently
required for interesting work on light eircraft;
knowledge of aircraft radio and electronics de-
sirable but not essential.—Write
of experlence, to Radlo
Steel C Ltd., Aviation
port, Kidhngton, Oxford.
NGINEERS with some five years practical
experience of radio frequency design work
required for interesting new project in labora-
tory situated in South West outskirts of Lon-
don. Some experience of cables an advantage.
Pension scheme.—Write giving full particulars
of experience and salary required to Box 1458
19248

R at London Airport, for rellef dutles at
K. and overseas statfons applicants should
have considerable experience of alreraft radlo
servi and maintenance; a knowledge of
modern alrborne civil radio communication and
aircrdft electrical systems; landing and navi-
%atlon aids; and possess a cur rent Alrcraft
adio Malnunance Englneers licence to at
least * category with ** A ™ rating; medical
fitness for overseas service ls essential in all
cases; salary £937/10 to £1,067/10 plus allow-
ances on_posting.—Write to Senlor Personnel
Officer (Regions), British European Ailrways,
Bealine House, Ruislip, Middlesex. [9279
Cl\' LIAN Technical lnstructors, R.N. Ailr
ectrical School M.S. Ariel), Lee-on-
Solent; 30 posts for fully skilled experienced
men to instruct naval personnel in (a) Work-
sho Practlce 11 posts), including soldering,
centre athe turnmg. and sheet metal

ADIO Malntenance Engineer to be based

trical and Radlo T
supervision of laboratory work a.nd demonstra-
tion of experiments up to O.N.C. and C. & G.
Telecommunications 11 standard; (c) Radlo
Equipments (5 posts); theory of  operation
and maintenance of airborne radip equipment
and air station ground radio lnstallstlons. (d)
Electrical Equipments (6 posts); theory of
operation and maintenance of aircraft elec-
rical equipment, 1ncludlng instruments of all
ypes. .C.. C. & G, Certificate, or equiva-
ent qua]lﬂcation desxrable, selection by Inter-
view: startinz salary £835 (at age 26) to £955
(at 30 or over), rising to £1,030; prospects of
pensionable employment; Write for ap lication
orm to—Commanding ‘Officer, H. Ariel,
Lee-on-Solent.  Closing date 14th ~ October

60. 19289

TEGHNICAL
ASSISTANT

to the technical editor is re-
quired in the laboratory of
Wireless and  Electrical
Trader. He will be required
to assist in the preparation of
Trader Service Sheets and
should be familiar with modern
television receiver circuitry. He
must be able to write clearly
and concisely and to analyze and
describe technical features of
radio and television receivers.

Applications for the post
should be in writing and should
state age, experience and salary
required. They should be ad-
dressed to the

Technical Editor

Wireless & Electrical Trader

Dorset House, Stamford Street,
London, S.E.1.

with No, 3 Morse Taper Shank or Straight Shank }*,
Cangoities : from 11" to 9" diameter. Send for
illustrated Price List

LUDFRY LTD

5 Hanway Place, London, W.1, Tel. MUS 7472

RECORDING
TAPE
BARGAINS !

SPECIAL OFFER

BRAND NEW
BOXED ® EXCELLENT QUALITY
5in.  600ft. ... 12/6  5%in. 1,200ft. ...... 21/-
Bin, 900ft. ... 18/=  7in. 1,200it. ...... 21/~
5%in. ssofr, 18/-  7in. 1,800ft. ...... 326

P.P. 1/“one Tape; 1/6 two Tapes N
Money Back Guarantee. Send for Lists.

DIGKINSONS(of Pall Mall Ltd.

(De; w.)
1 Ro al Opera Arcade, Pall Mall, S.w.1
ehind Her Majesty’s Thealre in the
Haymarket)
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SITUATIONS VACANT

SERVICE engineers.—Hilger & Watts have

vacancies for service engineers for installa-
tion and testing of optical and electronic in-
struments; driving licence essential; appli-
cants must be prepared to travel: five-day
week, canteen, superannuation.—Please write,
quoting Ref. to the Personnel Officer,
Hilger and Watts, Ltd., 98, St. Pancras Way,
London, N.W.1, (9310

ELEC'I'RONICS technician required to develop
cyclotron control and stabilising equipment.
Salary £790-£1,000 p.a. including London
allowance; general circuit experlence desirable;
good conditions; small research laboratory: can-
teen available.—Apply, stating age and full
detalls of experience, to Senfor Cyclotron
Engineer, Medical Research Council,
smith Hospital, Ducane Road, W.12. (9318
EST engineers.—Applications are invited
from test engineers with previous industrial
experience of testing radio communications,
receivers and transmitters; successful applicants
will be offered positions on the company's
permanent staff; starting salaries commensur-
ate with qualifications and experience.—Appl,
in writing, giving full detalls, to Personne!
Officer, Redifon, Ltd.. Broomhill Rd., 5.W.18.
[0252
CIRCUI‘I‘ Designers and Circuit Labvoratory
Engineers required for design and testing
of automatic felephone exchange systems and
other similar projects. Candidates should have
had previous experience of this work and pre-
ferably have at least an O.N.C, or an_inter-
mediate grouped C. & G, certificate. Know-
ledge. of Crossbar Switching or totalisators
would be an advantage, Good salary pald
to selected applicants, Pension scheme after
qualifying period.
WRITE giving full detalls of qualifications and
experience to the Personnel Manager, Ericsson
Telephones, Limited, Beeston,
quoting Ref. DA/IL.

IRCRAFT radio engineers and mechanics

required with specific workshop experience
of one ur more of the following: F, HF/
MF, ADF, ILS, VOR, X Band Radar. 42-hour
week. Top basic wages: Engineers, £16 p.w.;
mechanics, £14 p.w. Pension scheme after 12
months’ satistactory service. ~Overtlme and
bonus system in operation.—Apply in writing,
stating experience, to The Managing Director,

Alr Transport (Charterzn (C.I.g. Ltd,, 7, Wil-
low Road, Poyle Trading Estate, Colnbrogk,
Slough, Bucks. [9236

IVERSITY OF SOUTHAMPTON, Labora-
tory technjcian required in physics depart-
ment to as in manufacture end test-
ing of electronic apparatus for  high
energy physics research. Appointment two
ears In first instance. Salary up to
according to experience and qualt-
fications, pension scheme.—Applications with
details of experience and names of two referees,
o Professor G. W. Hutchinson, Department of
Physics, The University, Highfield, Southamp-
ton, as soon as possible. [9320
Ltd.,

NTERNATIONAL  AERADIO, ] has
periodic vacancies overseas for Radio Tech-
nicians, City ani Guilds Intermediate Telecoms.
an advantage but not essentjal if applicant has
considerable experience installation/mainten-
ance H.F./V.HF. low/medlum power comms.
Equipment; applications ex-service personnel
of fully skilled categories welcomed; posts are
permanent and pensionable; normally accom-
modation is provided with tax free emoluments
equated to local conditlons; additional marriage
and child allowances; free air passages and
insurance; kit allowance; generous U.K. leave;
applywiri writing.—Personnel Manager, 40, [l(’)gélé

-
AIR MINISTRY have vacancies for elvilian

Radio_ Techniclans at Royal Alr Force,
Sealand, Cheshire, and a few other R.A.F.
Stations throughout the United Kingdom for
the servicing. repair, modification and testing
of air and ground radio and radar equipment.
Commencing salary (national) (according to
age) is £525-£670 p.a. Max. salary £795 p.a.
Rates are subgect to small deduction at certain
provincial stations. Annual leave 3 weeks and
3 days increasing to 4 weeks and 2 days after
10 years' service, 5 weeks after 20 years’ ser-
vice and 6 weeks after 30 years’ se:vlce.—AF‘ply.
iving details of quals. and exp., and mention-
fng this advertisement, direct to the Command.-
ing Offic r, 0 Maintenance Unit, Royal
Afr Force, Sealand, Cheshire, or to Air Ministry,
C.E.4b, Princes House, Kingsway, London,
W.C.2, for vacancles in other areas, or any
Employment Exchange, quoting Srotton 5(;7554
THE Scientific Civil Service seeks men and

women for pensionable posts as Assistants
(Sclentific); ages at least 17l and normally
under 26 on 1.1.60 with appropriate educas
tional or technical qualifications (normally
G.C.E. with passes at *“ O or “A’ level
in 4 distinct subjects including English Lan-
guage and a scientific or mathematical subject
or O.N.C., or equivalent qualifications) an
at least 2 years' experience in either:
gineering or physical sclences, or 5 chemistry
bio-chemistry or metallurgy, or (iii) biologleal
sciences, or_ (lv) geology, meteorology, or
skilled work in laboratory crafts such as glass-
blowing; startln'; salary (men, London) from
£347 10s (at 17l5) to £550 (at 25 or over);
maximum (London) £715: promotion pros-
pects; 5-day week generally.—Write, Civil Ser-
vice Cammission, 17, North Audley St., Lon-
don, W.1, for application form, quotlng
$/59/60. [930!

Hammer- |-

Nottingham,
[0160 |.

1910—-Jubilee Year—1960
COMPONENT DISTRIBUTORS

Guaranteed components—
made specially for uste=

1% tol. SILVER MICA CAPACITORS
84 standard values always In stock
5-1000pF 9d, 1200-2000LF 1/-
2200-3000pF  1/3 8300-5000pF 16
P.V.C. COV'D ELECTROLYTIC CAPACITORS
Bias 1/6 to 2/8. Smoothing 1/7} to 3/3
Dual 4/3 to /=, Full List No. 16.
1}in. dia. CAN TYPES 350/500V. from 4/=
14 in, dia. POTENTIOMETERS 2in, shaft
10K, 25K, 50K, 100K (linear), 250K, 500K, 1M, 2M
(log.) 3/-. With switch 4/8.
MINIATURE MAINS TRANSFORMER
Pri. 0-200-220-240 v. Sec. 250 v. 40 mA., 6.3 v. 1.5 amp
8tack size 2t x 1§ x liin.. 10/6.
CELLULOSE WADDING for resonance damping, 40 ply.
36in, wide, 6 yd. roll 18/-, post 3/-.
Bole distributors for tbis area.

IMPORTED HIGH STABILITY RESISTORS

- Miniature half-watt 5% " Preferred value' range

(144 values—12 to 10M Q). Very popular line 8d, ea.
WIMA “TROPYDUR" PAPER CAPACITORS

Flat oval shape. 8mall size. @lazed surface.
mfd. tol. 250V 500V  mfd. tol. 250V 500V
01 20% @d. 7d. a5 10% U1 1/2
015 2% 6d, 7d. 22 10% 1/3 14
I
047 20% 9a. 100, 93 10% 14 1
05 20% 9d. 10d. 47 0% 16 1/9
068 20% 10d. 11d. 68 10% 1/7 2/3
A 10% 1/~ 11 10 10% 2/1 2/6

“SURPLUS " HIGH S$TABILITY RESISTORS
Best makes. Largest selection available. 145 standard
values plus many others.

5% IW. 7id, W, 9d IW. 1044

2% tW. 10d. $W. 1/= 1w.1/3

1% tW. 1/3 tW.1/8 1W.1/9
Ordinary Carbon Resistors }W. 3d., #W. 4d. Also
Carbon and Wire wound to 200W. Full list No. 5.

AND, OF COURSE, OUR OWN PRODUCTS
Precision-made ALUMINUM

BLANK CHASSIS

Commereial quality, half-hard 16 a.w.g. Same day
service. ANY S8IZE to nearest 1{16in. 2, 3 or 4 slded.
Max. length 17in., depth 4in.
8pecials dealt with promptly. tin., §in. or §in, flanges
inside or outside). Gd. each extra.
Riveted or soldered corners §d, each extra.
Price Gulde (mormal chassis only)—

Total area of material including waste:

48 sq. in. 4/= 176 5q. in. §/- 304 eq. in. 19/-

80sq.in. /=  208sq.in. 9/~ 336 aq. in 13/~

112 sq. in. B/ 240 5q. in. 10/~ 368 &q. in. 14/-
144 sq. in. /= 272 5q. in. 11/= and pro rata
st 1/3 post 1/8 19

post 1,
Quantity and trade discounts. Finishes arranged for
quantities of 25 or over.

Any elze up to 3ft. at 4/8 eq. ft.
Postage (sq. In.)x—72 9d.; 108 1/3; 144 1/8;
432 1/9; 876 2/-.

THE WELL-KNOWN
COOPER-SMITH
HI-FI AMPLIFIERS

Each the best inits class—
yet you can build it yourself!

EIT RUILT
STEREO Control Unit .... £12 12 0 £15 0 0
STEREQ Main Amplifier .. £1313 0 £16 0 0
Mk, II Control Unit ...... £717 68 £1017 6
B.P.I. Main Amp. 10/12W. £12 5 0 £14 5 ©
“PRODIGY”8/9W.Integrated £12 10 0 £15 156 ©
“BANTAM»3/4W.Integrated £7 10 0 £8 5 0

Building instructions 2/6 each. (Bantam 1/6.)

Please add postage for all orders under £2

H. L. SMITH & CO. LTD

287/289 EDGWARE ROAD, LONDON, W.2
Telephone Paddington 5891/7595

SITUATIONS VAOANT
TELEVISION Design  Engineer required by
Pye, Ltd., of Cambridze, to work on the
development of TV recelver components, in-
cluding scan coils and Iine output transformers.
PREVIOUS experience on this type of work,
together with qualifications to H.N.C. stand-
ard desirable.
PLEASE write, quoting ‘ CDE,”” to Chief En-
gineer, Pye, Lid., Cambridge. [9287
OUSE available for first-class radio and
TV engineer. Situation offers ideal work-
ing conditions. Work progressive and expand-
ing company. Superannuation scheme. Can-
teen, Manchester district: fravelling expenses
for attending interview will be given.—Box No.
1692, 19275
SENIOR Technician or Technician, with ex-
__perlence and training in electronics, re-
quired in the Pharmacology Department, Royal
Free Hospital School of Medicine, Hunter St.,
London, W.C.1. Scales: Senior Technician £710
X£25 (4)X£30 (2)—£870, Techniclan £595K
£25 (5)—£720, 1glus London Weighting, super-
annuation benefits, 5 weeks’ holiday.—Apply
Secretary with names of two referees. [9290
LECTRONIC Engineers who are interested
in compiling technical lterature on inter-
esting and various equipment are reguired im-

mediately; these positions are permanent and
offer 004 prospects in an expanding Tech-
nical Publications Department: men who feel

they have the necessary flair and experience are
invited to write, enclosing details of past ex-
perience, in confidence to Personnel
Manager, Marshall Airport Works, Cambrlgdzgsed

MECHANICAL. Electrical, and Heating and
Ventilating Engineering  Draughtsmen;
ensionable posts for men and women aged at
least 20 on 1.6.60 with at least 3 vears’ train-

ing, including adequate practical experience
with appropriate technical study: appropriate
O.N.C. s essential, and at least one year must

have been spent In full-time drawing office
work; Salary (men, London) £557/10 (20) to
£895 (28 or over); scale maximum £980; pro-
motion prospects.—Write Civil Sevice Commis-
slon, 17, North Audley St., London, W.1l, for
appl'lcation form, quotin; 5 68-69/60. Closing
date December 31st, 1960. [9323

ATENT Examiners and Patent Officers,

Pensionable posts for men or women for
work oil the examination of patent applications.
Age at least 21 and under 29 (36 for examin-
ers), with extension for regular Forces service
and Overseas Civil Service. Qualifications:
normally first or second class honours degree
in physics, chemistry, engineering or mathe-
matles, or equivalent attainment, or profes-
sional qualification, AMICE, AMIL
Mech.E., AM.ILE.E., ARIC. London salary
(men) é655-£1,460; provision for starting pay
gbove minimum; promotion prospects.—Write
Civil Service Commission, 17, North Audley St.,
London, W.1, for application form, quoting
S/ZS/Gd. and stating date of birth. {9309
SPACE research experimental officer (min.

age 27) required to work under auspices
of the Royal Society on assembly, installation
and testing of space research instruments being
developed at Royal Aircraft Establishment,
Farnborough, Hants, for use in upf)er atmo-
s(phere research rocket Skylark. Quals.: G.C.E.
AL.) eor .5.C., pass degree, H.N.C., or
equlv, Good pracﬁlcal knowledge of construc-
tion of airborne electronic and electric assem-
blies reqd., with experience in any of following
fields: weapon guldance and - control
systems, telemetry, flight instrumentation, air-

di
range £1,015-£1,245.—Forms
Labour, Technical and Scientific Register
26, King St., London, S.W.1, quoting D.es[

HE Scientific Civil Service seeks men and

women for pensionable posts as (a) Ex-
perimental Officers and (bﬁ Assistant Experi-
mental Officers in Mat ematics, Physics,
Meteorology, Chemistry, Metallurgy, Blological
Sciences, Engineering, Miscellaneous (Geology,
Librery and Technical Information Services),
candidates must, on_31.12.60, be at least 2
and normally under 31 for (aI. and at least 18
and normally under 28 for (b); qualifications
should normally include H.S.C., or G.C.E., or
equivalent, or H.N.C. or University degree.
Provisional admission i taking examinations
jin 1960; men’s salary scale (London) (az
£1,075-£1,325; (b) £447 10s (at 18) to £79
(26 or over) rising to £970; promotion pros-
ggcts; further education facilities.—Write, Civil

(=)

rvice Commission, 17, North Audley St.,
London, W.1, for application form, gquoting
$/94-95/60. [9307

INISTRY OF AVIATION: Telecommuni-

cations Technical Officers, At least 6
pensionable posts for men at least 23 and
under 40 on 1.10.60 with O.N.C. in Electrical
Engineering, or City and Guilds Intermediate
Certificate in Telecommunications (old syllabus)
plus Radlo II, or Intermediate Telecommunica-
tion Certificate (new syllabus) plus Certificates
in Mathematics B, Telecommunications Prin-
ciples B, and Radio and Line Transmission B,
or Certificates in Telecommunications Princlples
II1 and Radio III, or equivalent standard of
technical education, and &t least 5 years' ap-
propriate experience; starting salarg (London)
from £740 (at 23) to £875 (at 28 or over),
scale maximum £975; promotion prospects.—
Write Civil Service Commission, 17, North
Audley Street, London, W.1, for application
form, quoting S/207/60. Closing date November
22nd, 1960. [9322
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COYNE'S nNEW

TROUBLE-SHOOTING SERIES
TAKES HEADACHES OUT OF
ALL SERVICING PROBLEMS!

No. 1

Pin-Point

TV troubles
in 10 minutes

Find the exact sound or
picture trouble in ANY
® TV set from 700 possi-
bilities' Latestedition now
i has 332 pages of solid TV
A servicing information; 300
dlagrams' check charts! 31/6. Postage 1/
No. 2
Pin-Point
Transistor
troubles in 12
minutes
Trouble-shoot  every
type of circuit in ALL
transistorized equip-
ment! 525 pages; hun-
dreds of illustrations;
120 check charts. 47/6,
postage 1/4.
Simple Check Chart
System Saves Time
These amazing practical handbooks with
ENTIRELY NEW METHOD
show you how to find the trouble in ANY
TV, or transistor circuit FAST! Index
tells you where to look; famous Check-
Charts help you to pin- pomt the exact trouble
in minutes! These on-the-job books quickly
pay for themselves in profitable new business
and valuable time saved}

OTHER HELPFUL COYNE B0OKS

(All with hard covers)

W :i!ILIIj'B i3]

XL 25

No. 3. Application of Radio and T.V.
Principles. 209 pages.................. 26/-
No, 4. Radio, Television and F.M.
Receivers. 403 PAES.....ciiiiiainaieas 26/
No, 5. Radio & T.V, Circuits. 334 pages 26/-
No. 6. Latest Instruments for servicing
Radio-T.V. 367 pages..........c..c....... 26/~

No. 7. Practical Television Servicing
and Trouble Shooting Manual. 408

10 pages..
No. 10. Coyne Technical chhonary ......
No. 11, Television and Radio Handbook
SEND NO MONEY
Just mail coupon for free trial. After 7 days
send only low price or return books and pay
nothing |
FREE TRIAL OFFER
PAY GASH PRICES ON GREDIT!
MAIL COUPON NOW FOR
FAST RETURN SERVICE!

SIM -TECH BOOK company,

- DEPT. W.2, Gaters Mill, West-End
Southampton, Hants.
Please send the books circled below for seven
days' free examination. If satisfied I will send
£1 after seven days, and £1 per month until
payment is completed. It buying one book
1 agree to pay halt the price after seven
days and the final payment 30 days later.
11 not satisfied I may return books and owe
nothing.
PLEASE CIRCLE BOOK REQUIRED

1 2 3 4 5 6 7 8 8 10 11
Name
Address
City.ooooveinenniriiianes veeenns COURy. i

{OCheck here if enclosmg full price; we pay

postage Same 7-day money-back guarantee.
Postage: £2 or less pay 1/-; £3 pay 1/6; over
£3 free.

SITUATIONS VACANT

IRADIO Technicians required for service in
Ocean Weather Ships. Qualifications are
good bastc radio knowledge and gn'eternbly
radar experience. Salary scale t
£770 ger annum, plus consolidated auowances
of £80 in Meu of overttme. Free food and
accommodation provided aboard ship. Appli-
cants must be natural born British subjects.—
Full details from Shore Captain

Base, Great Harbour, Greenock, l;lentrews[lélzrge4

SITUATIONS WANTED

Ex B.B.C, engtineer (49), wide experience
Broadcasting, communications, etc.,
avallable U.K. or overseas.—Box 2094. [9321

TECHNICAL TRAINING
» ADIO and televislon servicing.

HOME-STUDY courses with speclal schemes of
pracclcal work are available from the Pembridge

él) Introductory course for beginners.

) More advanc course covering

T.E.B. ntermednate Certificate.

(3) Advanced course covering R.T.E.B. Final

-Certxﬁcate (in preparation).
TAILS from: The Pembridge College of

Electromcs. 24A, Hereford Rd., London, [8%526

RAINING in radio and television servicing.

NEXT fuli-time one-vear course commences on
January 3rd. Recognised by R.T.E for new
radio and television servicing certlﬂc&te ex-
aminations.-——Details from: The Pembridge Col-
lege of Electrenics, 34A, Hereford Rd., Londom.
w.2, [0257

new

I wish to advance your education and
speclalise in the iatest electronic techniques,
write for free catalogue and full details.—See
our advertlsement on page 177

g N), Granvllle House, 132,
Sloane St., London. 8.wW.1. Tel. Slo. 827I':79.23)3

EARN Radio and Electronics the New Prac-
tical Way! Very latest system of experi-
menting with and building radio apparatus—
‘“as you learn’—Free brochure from Dept.

W.W.10, Radiostructor, 40, Russell Street,
Reading, Berks, [024i
ITY & GUILDS (electrical, etc.) on '* No

Pass—No Fee " terms; over 95% successes.
—For detalls of modern courses in all branches
of electrical engineering, applied electronics,
automation, etc., send for our 148Ep8.ge Hand-
book—free _and. post free.—B (Dept.
388A), 29, Wright's Lane, London, W.8. [0017

TUDY radio, television and electronics with
the world’s largest home study orgamsatlon
Brit.IR.E.; City & Guilds; R.T.E.B., ete.; also
gractlcal courses with equlpment 1o books to
uy.—Write for free prospectus, statin g subject
to 1.C.I1. Intertext House, Parkgate R
442), London, S.W.11,

TUITION
ULL-TIME courses for P.M.G. Certificates,
C.G.L.I.,, Telecommunications and Radar
Maintenance Certificates.—Information from
College of Technology, Hull. (o111

IND TV set troubles in minutes from that
great book, The Principles of TV Receiver
Servicing, 10/6, all b00k houses and radio
wholesalers —If not stock from Secretnrg
I.P.R.E., 20, Falrﬁeld Rd., London, N.8 089

FREE from the I.P.R.E.: Syllabus of famous

adio and TV courses; membership condi-
tions booklet 1/-. sample copy The Prac. Radio
Engineer, 2/- free ——Secretary, 20, Fair-
fleld Rd., London. 3 [0088

IRELESS.—See the World as a radio officer
in the Merchant Navy; short training
riod, low fees, scholarships, etc., avallable
dln.g and day students: stamp tor prospec-~
tus.—Wireless College, Colwyn Ray. 10018

RADIO and TV servicing, all aspects from
basic prlnclples guaranteed coaching for
Clty & Guilds, R.T.E.B. Cert.. Brit.I.R.E.. etc.
Study at home under hlghly qualified tutors.
No books to buy.—Write for free prospectus
stating subfect, to I.C.S., Intert ext House,
Parkgate Rd. (Dept. 442A), London, [(5033

OW and Why " of Radlo and Electronics

made easy by a new, no-maths, Practical
Way, Postal instructions based on hosts of ex-
periments and equipment buildings carried out
at home. New Courses bring enjoyment as well
as knowledge of this ta.scinatmg suhject —Free
brochure_ from Dept, Radiostructor, 40
Russell Street, Reading, Berks [0240

V_ and Radlo——A M.Brit.I.R. E City and
Guilds, R.T.E.B, Cert., etc., ‘ No Pass
—No_ Fee ™ terms "over 95% successes —For

details of exams, and home training courses
(including practical apparatus) in all branches
of radlo, TV and electronics, write for 148-
page Handbook—{ree—B,I.E.T, (Dept. 397.“?.
29, Wright’s Lane, London, W.8. [0016

.M.I.Mech.E,, AMUBrit.I.RE. City &

Guilds, G.C.E., , brmg high pay and
securlty: ‘'No Pass—No Fee ** terms; over 95%
successes—For details of exams. and courses
in all branches of engineering, bmldlng elec-
tronics. etc., write for 148 age Handbook—
free.—B.LE.T. (Dept 387 ? 9, Wright's
Lane, London, [g
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5 COVENTRY RADIO LTD. 5
0o00000ogaooooooooa

189/191 Dunstable Road, LUTON.
Audio & Component Specialists Est. 1925

If you are unable to visit us at
Luton, send for a copy of our

HI-F1 CATALOGUE

of 300 items 70 pages.
Price 1/- plus 6d. postage.

JASON KITS

Everest Portable Radio
£13/19/9—86 Transistor.
£15/18/9—7 Traansistor.

IN STOCK

Tuner FMT1 £5 5 0
Tuner FMT2 £71 3 0
Tuner FMT3 £8 5 0
Tuner Mercury £9 0 O
Tuner Mercury 2.. £9 9 0
Stereo Ampllﬁer J £1319 0
Tuner JTV2K 81219 0
Tuner Argonaut AM/FM Tuner... £10 10 0
Tuner Argonaut Radio Reoexver 1111 0
r
LUTON'S HI-FI CENTRE

Telephone Luton 7383/9

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

PUSI PAID—CUT PRIGE TUULS
WHIT. OPEN END SPANNERS, drop forged
and plated, set 6, & in. to 4in., 13/6. POCKET
NEON TESTER, with retractable screwdriver,
5/-. 5in. SIDE CUTTERS, 5/6. 5in. PLATED
ROUND NOSE TAPERED PLIERS, 5/6.
7in. FLAT NOSE BOX JOINT TAPERED
PLIERS, 8/6. Tiin. COMBINATION PLIERS,

8/-. TUB HACKSAWS (Echpsc Type), 11/6.
H.S. TWIST DRILLS. Set #in. to }in
4/-. Full size in wallet, 6/-. Set of 13—9/6

OUR FAMOUS TRANSFORMERS. Input
200/250. Output tapped 3 to 30 v. 2 a. or
taevped 6, 11, 17 v. 6 a. Each 24/6. P.P.
. METAL RECTIFIERS. 12/6 volt, 1 a.,
7/6; 3 a, 13/-; 4 a, 17/6; 8 a., 27/6; 24 v.
2 a., 23/6.
TOGGLE SWITCHES DPDT 3/6. SP 1/9.
MECRO SWITCHES. Make and Break, §/6.
MAINS TRANSFORMER AND RECTIFIER
giving 12 v. 1 a. D.C. Output. 19/6. P.P,
And with Output 80 v. 2 a, 33/6. P.P.
NICKEL NIFE BATTERIES. 1.2 volt 2.5
amp. Size 8x2§x1lin. Practically ever-
lasting. 6/- or 3 for 16/-. 4 for 21/-,
Ex. W.D, MORSE KEYS. 3/6, 6/,
1,000 NEW S.T.C. FREQ. CRYSTALS. 10,555
k/c to 19,872 k/c 5/6 each Lists available.
PAXOLIN TUBING. 1}in. O.D. in. thick,
6ft. lengths. 17/6 P.P. Ideal for aerial masts.
Stronger than steel PAXOLIN PANELS 12x

in,

\% RH OSTATS 12 v, 5 a,, 10/6. 1a., 2/5.
AMERIGAN P.V.C. TAPE. Finest quahty
800ft. reels, 19/-.

12 v. MINSATURE RELAYS. 11x1}X1lin.
Wagt, 14 ozs. S.P.C.0.9/3. S,P.C.O. & 3M.10/6.
UNISE ECTOR SWITCHES. 50 v. D.C.
8 bank 25 way and 3 bank 50 way, all tested
and guaranteed, 30/~ each, in lots of 25 or
more plus carriage. Or 37/- each. P.P.
10,000 STROWGER RELAYS, Open to offers.
12 v. D.C, RELAYS. 2 or 4 make, 2 for 11/6.
Lists sent on request. All Post Paid.
Post orders only lo

THE

RADIO & ELECTRICAL MART

P.0. BOX 9 GPOKELUNBRIDGE WELLS,
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SOUTHERN RADIO’S

v SPECIAL BARGAINS v
TRANSMITTER - RECEIVER

TYPE 38 MK 11

*WALKIE-TALKIE

Complete in Metal Carrying Case. 9in. X
63in. x 4in. Weight 6lb. Frequency 7.3 to
9 Mcfs. Five valves, £1/2/6. Post paid.

These TX-Rs are in NEW CONDITION, but owing
to demand they are not tested by us and carry no
guarantee, but should prove SERVICEAB
ATTACHMENTS for Type * 38" Trans-
receivers. ALL BRAND NEW. Headphones
15/6; Throat Microphones 4/6; Junction Boxes
2/6; Aerials, No. | 2/€; No. 2 5/-; Webbing
4)-; Haversacks 5/-; Valves—A.R.P, 12 4/6;
A.T.P.4 316; Set of FIVE VALVES 19/- the set.
SPECIAL OFFER No. 2:

'438," as above, complete with set of external

attachments, 42/6, post paid,

SPECIAL OFFER No. 3:
Transmitter-Receiver " 38" Mk, Il  Brand
new with complete set of external attachments
including Webbing,
§7/6 post paid. Fully guaranteed.

COF:SD/ENSERS. 100 assorted Mica; Tubular,

ete., 15/-

CONTACTOR TIME SWITCHES.

pulses per sec., in case, 11/6.

REMOTE CONTACTOR.

above, 7/6.

LUFBRA HOLE CUTTERS. Adjustable jin.

to 3}in. For Metal, Plastics, etc., 7/-.

MAGNETS. Strong Bar type, 2X {in., 1/6 each,

MORSE TAPPERS. Midget type 2/9; Standard,

3/6; Heavy type on base, 5/6. ALL BRAND NEW

MORSE PRACTICE SET. TAPPER with

BUZZER on base. Complete with battery, 12/6.

BRAND N

PACKARD-BELL AMPLIFIERS.

BRAND NEW, with valves, relay, etc., etc.,

each

QUARTZ CRYSTALS. Types F.T.241 and

F.T.243, 2-pin %in. spacing, Frequencies be-

tween 5,675 kefs. and 8.650 kcls (F.T.243), 20

Mcfs. and 38.8 Mc/s. (F.T. 241, 54th Harmonic),

4/- each. ALL BRAND NEW TWELVE ASSOR-

TED CRYSTALS, 45/-. Holders for both types,

I/~ each. Customers ordering 12 crystals can be

supplied with lists of frequencies available for

their choice.

CRYSTAL CASES. 2-pin, 241/243, 10/6 per doz.

RECORDING BLANKS. Brand new. '‘Em-

disc.”” Ready for cutting. 13in. 6/- each or |5

complete in metal case, £4.

RESISTANCES., 100 assorted useful values.

New wire end 12/6. NEW. :

SPECIAL OFFER. 12 ASSORTED METERS.

Slightly damaged. Mainly broken cases (perfect

movements). Including 3 BRAND NEW Aircraft

Instruments. 12 for 45/-.

STAR IDENTIFIERS. A-N Covers

both Hemispheres, 5/6.

TEST METERS D.C. PORTABLE 0-5,000

ohms 0-6mA 0-1.5v and 3v. In case 3%inX33in.

X 2%in. Voltage range can easily be extended by

addition of resistance: to suit individual require-

ments. BRAND NEW, o

ATTACHMENTS for '' 18" Transreceivers.

ALL BRAND NEW. Headphones 15/6; Hand

;‘Iicrophone 12/6; Aerials 5{—; Set of 6 Valves

0/-.
TI‘ANSPARENT MAP CASES. Plastic

14in. x 10}in. ldeal for Maps, Display, etc., 5/6.
Post or carr. extra. Full list Radio Books, etc., 3d.

SOUTHERN RADIO SuPPLY, LTD.

(1, LITTLE NEWPORT STREET,
LONDON, W.C.2. GERrard 6653

2 im-

For use with

Complete.
17/6

Type |

Haversacks and Valves, |

PATENTS
THE proprietor of British Patent No. 750436,
entitled ‘* Radio Navigation System,” offers
same for licence or otherwise to ensure prac-
tical working in Great Britain.—Inquiries to
Singer, Stern_ & Carlberg, 140, So. Dearborn
St., Chicago 3, IN., U.S.A. [0261

BOOKS., lNSTRUGTIONS ETC.
ELECOMMUNICATION Technician _Text-
books. Telecomm Pnnclples A and B, 9/6

p.f.; Telecomm Maths. A and B, 9/6 p.f.
Riddiford, 384 Tilehurst Rd., Readmg. Be[rks

215

BOOKS WANTED
W.W.s, Sept. ’58, Jun. ‘56, Mar.-Aug., '46.—
92, Wickham Chase,

West Wickham,
Kent. {9283

We shall be here again
next month (as usual).
In the meantime, we are
always at your service at

A. A, TOOLS
197a Whiteacre Road,
Ashton-u-Lyne

MORSE CODE TRAINING
Get your Radio Operator’s
Licence the easy way!

CANDLER has taught MORSE
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 far 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.

(55W) 52b ABINGDON RD., LONDON, W.8
Candler System Co., Denver, Colorada, U.S.A

HARRINGAY SUPPLIES
345 HORNSEY ROAD, N.I9

ARC 4107

TELEPHONES
“F " TYPE
Complete in fitted case,
portable, range up to
5 miles, suitable for
factories, building
sites, offices, ete.,
2 complete sets—

£6/10/-. Carr. /-

RE-ENTRANT
LOUD HAILERS
Dia. 15in. Heavy Duty Al
Metal, new and unused,

£6/10/-. Carmr. 10/-.

SMALL MODEL MAKERS
MOTORS 24v. AC/DC.
Reduction geared, new. Bize L}in.
X lin. x 2%in. long, 12/8 each,

p/p 1/8. Other
types of small 12
or 24 v. motors
in stock.

TRANSFORMERS
210/250 v in, 275-
mA

8.

17/6. 210/259 ln.
300-0-300 v. 125mA
6.3 CT2A 6.3 CT.

4v.83v.4A 4v.63v.BA dv. 63v 35A 32/6
Postage 3/- in the £1 on all.
Pots 10K, 10k Wire, 2.5K 2 m. 25K Lln nnd Log, .05/.26M
3/- each, post 6d. Tygan Fret 2/- sq {
TRANSFORMERS-—Step Down
200/250 v. in, 30 v. 100 watt out 17/6, post 2/-, 200/250 v.in,
110 v. 100 watt out 17/8, post 2/-. 200/250 v. in, 110 v.
3.04 amps. out £4/10/-, Bf-.

AC/TO DC RECTIFIER UNITS 200/250 v. in, 100/120 v
DC out at 2.5 amp., £8/0/0. T

SOUTH SUPPLIES

(ELECTRICAL LTD.)
95, OLD KENT ROAD, LONDON, S.E.I
90, HIGH STREET, EDGWARE, MIDDX.
124, JUNCTION ROAD, LONDON, N.I?
72 BOROUGH HIGH STREET, S.E.I

AMPLIFIER & SPEAKER
in Cabinet

Ex-Rental. Tested and
in good working order,
Ideal Guitar Amplifier.
Complete with valves.

37/6

Plus 3/- post
and packing.

R.C.A. AUTO CHANGERS

4 speed, Ronette head.

! Brand new. A snip for
the specialist.

£7.19.6

12-CHANNEL
TURRET TUNER

BRAND NEW., Fitted
with colls | to 5 and 8 to
9. 34/38 Mc/s. Complete
with P.C.F. 80 and P.C.C.
84 Valves.

Manufacturer’s price

a7-
33/ Carriage
LIMITED QUANTITY,

BLACK ¢ DECKER ¥

HTELECTRIC DRILLS

£4-]8:6 =

ETC. 3"

Fraction of Maker's price, complete wlth flex
and chuck key and in maker’s sealed cartons.
Full instructions and full maker's guarantee. Drill
polishes and takes ALL B. & D. Home Workshop
Tools including Hedge Trimmer. TV suppressed.
A.C./D.C. 235[250Y. We can supply ali B. & D.
home workshop tools to fit this drill.

OUR
PRICE

ELECTRIC CLOCK, AUTO COOKER
TIMER & TIME
SWITCH
BRAND NEW. Modernise
and add pounds to the
value of your electric
cooker. ldeal for auto-
matic cooking, or any heat
or current control. Com-
plete with handsome elec-
tric  ciock. 200/250V.
30 Amp. Full fitting instruc-
tions. Plus 2/6 P. & P. PRICE

£3176

Battery operated
PORTABLE GRAM
78 r.p.m. Aural sound box
with  sapphire needle.
‘“Stare "' motor operates
on 2 flat 41V. batteries,
300 records per battery.
List £5/5/-. Plus 2/
QUR us 26
PRICE 39/6 P. & P.

Ex~liquidator’s stock.

THERMOSTATS
200-250 v. 90°-160° adjustable, 18” stem. Brand

new. PI 2
12/6 %' i
TRUVOX LOUDHAILERS

Complete with mike, headset, control box and

Unused, 6/12 volt, similar
Ideal for Sports Meetings,
Takes up to 4 extensions.
'O CLEAR

Plus 7/6

Truvox speaker.
H.M. Forces, etc.
Public Address, etc.

30/
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SOLDERING
EQUIPMENT

Specialising
for the

Solder Jointing Industry

PRINTED CIRCUITS, TRANSISTOR JOINTING ETC.

WHATEVER THE TECHNIQUE NECESSARY, THERE IS A
SPECIFICATION IN THE ADCOLA RANGE TO COVER IT

Hlustrated

INSTRUMENT Lé64 IN PROTECTIVE
SHIELD Lé8 FITTED WITH WIPER
ABRASIVE PADS AND SOLDER REEL
ACCESSORIES ETC.

ALL ADCOLA DESIGNS MEET THE
REQUIREMENTS FOR CONTINUOUS
BENCH LINE PRODUCTION.

Safety standards approved in all leading countries.
British & Foreign Patents :
Reg. Designs etc.

ADCOLA PRODUCTS LTD

GAUDEN RD. CLAPHAM HIGH ST.
LONDON. S W.4.

Telephones: MACAULAY 3101-4272.
Telegrams: * SOLJOINT ' LONDON.
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Developed after prolonged research in the

Multicore Laboratories, Ersin Multicore
Savbit Type 1 Alloy lengthens the life of
copper soldering iron bits by up to

ten times. It incorporates a small
percentage of copper, and this prevents
absorption of copper from the bit into the
solder alloy. By keeping the bits in good
condition, the use of Ersin Multicore
Savbit Alloy speeds soldering and
increases efficiency.

Savbit Alloy has been proved on the_
production lines of leading manufacturers
throughout the world. Ersin Multicore
Savbit Type 1 Alloy is made under sole
British Licence of Patent No. 721,881,

SAVBIT FOR FACTORIES

Ersin Multicore Savbit Alloy contain-
ing 5 cores of non-corrosive flux is
supplied to factories at bulk prices on
71b.reels. The popular 16and 18 s.w.g.
diameters are suitable for most sol-
dering processes. Supplies are alsc
available on 1 1b. reels.

SAVBIT FOR THE SERVICE
ENGINEER Approximately 170 ft. of
18 s.w.g. Savbit Alloy is supplied on a
convenient 1 1b. reel packed in a car-
ton. Price: 15/- per reel (subject).

SAVBIT FOR THE SMALL USER

The Size 1 Carton contains approxim-
ately 53 ft. of 18 s.w.g. SAVBIT. It is
also supplied in 14 s.w.g. 16 s.w.g. Ob-
tainable from radio and electrical
stores. Ersin Multicore 5-core Solder
is also supplied in 4 specifications of
Standard Tin/Lead alloys. Price 5/-
each (subject)

PUBLICATIONS

Laboratoryengineers andtechnicians
areinvited to write on theircompany’s
letter heading for the latest edition of
Modern Solders, which contains in-
Sformation on melting points, gauges,
constitution of alloys, etc.

MULTICORE SOLDERS LIMITED, MULTICORE WORKS,
HEMEL HEMPSTEAD, HERTS. Telephone: BOXMOOR 3636.



