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Designers of medium power transmitters will want
to know more about the Ediswan ESA .2500.

The Ediswan ESA.2500 is a forced air cooled
triode designed for use as an R.F. Amplifier or
Oscillator. The design of the valve is such that lead
inductance is minimised and the valve is, therefore,
particularly suitable for H.F. application.

RATING
Filament Voltage (volts) Vg 8.0 ’ o~
Filament Current (amps) Ir 80.0 ! e H
Maximum Anode : s R AHEEEEEL
Voltage (volts) Va(max) 7,500 e Y F SShis

Average Maximum Fila- o e : i

ment Emission (amps) Fem 4.5 Tt
Maximum Anode :

Dissipation (kW) Wjy(max) 2.5

Mutual Conductance

(mA/V) gm *55
Amplification Factor @ *55.0
Anode Impedance

(ohms) ra * 10,000
Maximum Operating
Frequency at full rating 140 Mc/s
* Taken at V3 =7,000v; I=400 mA.
1 At higher frequencies the maximum permissible

anode voltages and inputs must be reduced.

REDIFON G.41. sHorT wave
TRANSMITTER USES THE E.S.A. 2500
IN MODULATOR AND OUTPUT STAGES

ANODE VOLTAGE IN kV

This medium power short wave Transmitter
can be used for Telegraphy, Telephony or
Broadcast services in any part of the world.
Power output is 5-7.5kW on Telegraphy.
Frequency range 2 to 23 Mc/s.

e
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ANODE_ CURRENT IN AMPS H 1
B T P P et 44 i

EDISWAN

INDUSTRIAL AND TRANSMITTING VALVES

THE EDISON SWAN ELECTRIC CO. LTD.
155 CHARING CROSS ROAD, LONDON, W.C.2
Member of the A.E.I. Group of Companies
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VALVES TUBES > CIRCUITS

12
1
REASONS FOR 90° SCANNING

The screen size of direct-viewing picture tubes has
grown rapidly since the television service was re-
started after the war. The 9-inch circular tube of
1946 has been supplanted by progressively larger
tubes, the latest of which has a s
rectangular face with a 2l-inch
diagonal. If these larger tubes had
been merely expanded versions of
the 9-inch tube, the problem of
cabinet depth, which was present
even in 1946, would have been very |
much aggrayated. Tube lengths,
however, have been kept within
reasonable limits by the introduc-
tion of greater scanning angles. If,
for a given screen size, the scanning |
angle of the electron beam is in-
creased, it follows that the gun and
the deflection coils will be moved *
in towards the screen, and the
overall length of. the tube will be
reduced. The eflectiveness of this
solution to the problemis shown by
the fact that a 21-inch tube with
the same scanning angle as a 9-inch
tube would be half as long again as it actually is.
The new Mullard 21-inch, 90° tube type MW53-80,
which is shown in the photograph, is, in fact, about
three inches shorter than a 70° tube of the same
screen size.

CIRCUIT AND TUBE PROBLEMS

Wide angle scanning -eases cabinet design,-but it
brings problems of its own. The most serious is the
disproportionate increase in the deflection coil power
requirements. If the scanning angle is changed from
70° to 90°, the power which must be supplied by the
line timebase output transformer is increased by
50 per cent. A second complication is that the beam
at maximum deflection is liable to be intercepted by
the envelope of the tube, producing corner cutting

33. MW53.80: A 90° TELEVISION PICTURE TUBE

of the picture. Thirdly, in tubes with approximately
flat faces, the deflected beam strikes the screen at
increasingly acute angles, and the spot may be
maskedly defocused at the edges of the screen.

These difficulties have been countered by improv-
ing the efliciency of the scanning
system and its associated circuits,
so that the increase in power drain

‘ is not out of proportion to the gain

! in useful picture size. A practical

line scanning circuit, in which the

efficiency is improved by the use of
the full h.t. line potential in con-

- junction with tuning of the leak-

age inductance of the output

transformer, will be described in a

further advertisement in thisseries.

Deflection defocusing and corner
cutting are overcome by careful
tube and deflection unit design. In
particular, the scanning coils and
the front of the yoke are shaped to
fit the cone of the picture tube—
giving optimum sensitivity.

A NEW PICTURE TUBE

The Mullard MWS53-80 is an indirectly heated
direct-viewing tube with a 90° deflection angle and
a rectangular screen with a 21-inch diagonal.” The
metal-backed grey glass screen, with white fluor-
escence, has a useful area of 378mm by 482mm.
The tube incorporates an ion trap, and the electron
gun is designed to give uniform focus over the whole
screen. Magnetic focusing and double magnetic
deflection are used. The capacitance formed by the
external conductive coating and the final anode may
be used to provide smoothing for the e.h.t. supply.
The 6.3V, 300mA heater is suitable for parallel or
series connection. The overall length of the tube is
507 &+ 10mm.

Operating data for the MW53-80 will be included

in the reprint of this advertisement.

Reprints of all the advertisements in the *“Valves, Tubes, and Circuits” sertes, with addi-
P

C—
[Mullard]
N

MULLARD LTD : TECHNICAL, SERVICE DEPT., CENTURY HOUSE .

tional notes, are available without charge from the address given below.

SHAFTESBURY AVENUE °* LONDON W.C.2
MVM 333
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B.B.C. Report

r[HE past year has been one of great technical
development in British broadcasting, and so it is not
surprising that the engineering section of the
B.B.C.>s Annual Report for 1954-55% provides some
interesting sidelights on the Corporation’s activities.
Only in one place is gloom apparent; that is in deal-
ing with the present position on the medium wave-
band. Here, it is evident that things are likely to
become worse rather than better, in spite of many
efforts to improve the service. “It would appear
that the point is now being approached at which little
or no improvement in medium-wave reception can
be gained by means of additional stations, so long as
they must share a wavelength with an existing
station.”

An enterprising piece of research into v.hf. propa-
gation at long range over water has been undertaken
by installing at Scheveningen in Holland a Band II
transmitter which works in conjunction with five
receiving stations on the East coast. Apparently the
main purpose of this experiment is to collect data
on the possibilities of long-distance interference.

A commendably realistic approach is disclosed
towards the allied problems of studio acoustics and
monitoring control. The Report says: “Improve-
ments in correlating acoustic quality, as assessed by
experienced listeners, with the results of laboratory
measurements helped towards the improvement of
studio acoustics gencrally. A study was also made
of the effect of the acoustics of listeners’ living rooms
wpon the quality given by a particular studio. This
study led to a comparison between the conditions
under which programmes are heard by listeners and
the conditions under which they are heard by the
B.B.C. staff in the control cubicles attached to the
studios; as a result, further attention will be given
to the improvement of the listening conditions in the
cubicles.”

That last sentence gives food for thought and
may well provoke controversy. It might even be
argued that the conditions im the control cubicles
should be degraded rather than improved. In these
matters there are two schools of thought. One con-

* Cmd. 9533; HM.S8.0,, 45 6d.
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tends that the monitoring loudspeaker should match
the average listener’s mediocre receiving equipment,
so that he may be given a signal that “ sounds nice &
to him. The other point of view, of course, is that
the output should allow full justice to be done to it
by the best receiver and loudspcaker used under the
best conditions.

Velvet Glove or Mailed Fist?

FOR well over a quarter-century there has been talk
of compulsory interference suppression. As long
ago as 1949 the Postmaster was given the necessary
legal powers but, so far, has done little to put them
into effect. Up to the present, no user of interfering
electrical equipment has been bound to fit
suppressors; compulsion has so far been applied only
to makers of internal combustion engines.

A big change takes place on September Ist. On
that day the P.M.G.’s regulationt, laid before Parlia-
ment in March, comes into force. The new order
imposes an obligation on all users of small electric
motors to keep radiated and conducted interference
within specified limits on the bands of frequencies
used for television Band I and for medium- and long-
wave sound broadcasting. A second regulation (No.
292) imposes similar obligations on manufacturers
and sellers of refrigerators. It should be noted that
manufacturers of motors are not yet affected; this
matter is still under review.

What will be the effect of the regulations just
coming into force? Much depends, we believe, on
the way they are administered. When they were
first issued, an official statement said the Post Office
would not use its new powers except when it 1s
necessary ““to insist on an appliance being put right
because it causes interference and the owner will not
voluntarily have a suppressor fitted.” A policy of
too much velvet glove and not enough mailed fist
would, we believe, fail to achieve a significant
reduction in the present intolerably high level of
interference.

+ Statutory Instrument No. 291:1955. H.M.S.0.. 6d.
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Rocket Sounding in the Upper Air

Confirmation of Results Inferred

from Radio Measurements

RECENT official announcements have made clear
that rocket investigations of the upper atmosphere
will be conducted by at least four countries during
the International Geophysical Year 1957-58. Indeed
it is evident that rocket work will provide the main
new technique to be used during this year of intensive
geophysical investigation, just as the radio sounding
of the ionosphere was the novel technical feature
introduced in the work of its predecessor, the Inter-
national Polar Year of 1932-33,

American workers, with their ten years of exper-
ience with rockets, have already amply demonstrated
their great value for upper air measurements in situ
—measurements which have confirmed and extended
results previously inferred from atmospherie soundings
by sound and radio waves. For example, the study
of the propagation of sound waves to great distances
led to the conclusion that there must be a warm layer
of air in the middle atmosphere; while all readers of
Wireless World are aware that the ionosphere was
discovered by experiments on radio wave reflection.
Both the layer of warm air at medium levels, and the
ionosphere at still higher levels have been detected
in rocket soundings; and in this article I propose to
deal with the underlying theory of the types of measure-
ments in the two cases.

We naturally wonder how it is possible to measure
any atmospheric characteristic during a rocket flight,
since the prejectile is only at rest at the top of its
trajectory. The most obvious air characteristics of
interest are the temperatures and pressures at various
heights. But clearly the rocket compresses and heats
the air through which it hurtles. However, careful
experiments have shown that, just ahead of the tail
fin of the rocket, there is a place where the pressure
is the same as that of the undisturbed air. The
recording barometer to measure air pressure can
thus be placed there. The first, and basic, relation
which has been the object of study by rocket sounding
18, therefore, the air pressure as a function of height
above sea level. Work of this kind has given a pre-
cision to this relationship which could not be expected
from previous theoretical speculation about atmos-
pheric characreristics.  Fortunately, from the pressure-
height curve, it is possible also to make a fairly accurate
estimate of the temperature-height relationship in
the atmosphere. By contrast, direct measurements
of air tempercture are difficult, if not impossible,
because of the heating up of the rocket skin by air
friction.

The deduction of air temperature must be made
from the values of the pressures observed at two
heights which are fairly close together. For example,
if 4p is the pressure change over a small range of 14,
then it can be shown that

1 4p 1
T )]
p dh H

where p is the average pressure and H is the scale
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height of the atmosphere at the average level in
question. It is the quantity H which leads to a
determination of atmospheric temperature, since,
by definition,
kT
=- @)
mg
where % is Boltzmann’s constant, T the absolute
temperature, m the mean molecular mass of the atmos-
pheric constituents and g the acceleration due to
gravity at the height in question. It will therefore
be seen that to determine the temperature by this
method, we have to make assumptions concerning
the nature of the atmospheric gas constituents and
their relative proportions.

As mentioned above, rocket soundings, made by
American scientists since 1946, have confirmed the
existence of the warm belt in the atmosphere, immed-
iately above the stratosphere, the enhanced temperature
of which is due to the absorption of solar ultra-violet
light by atmospheric ozone. The atmospheric tem-
perature has been shown to start to rise at a level of
30 km above the ground, reaching a maximum at a
level of 50 km, thereafter falling to a minimum at
80 to 85 km, above which it rises again.

I now turn to the subject of the rocket exploration
of the 1onosphere, which is undoubtedly the most
spectacular aspect of this fascinating field of enquiry.
The ionosphere was discovered in 1924 by the method
of radio sounding. One advantage of such a technique
is, of course, that the phenomena investigated by
radio means are not appreciably altered by the sound-
ing mechanism. There are, it is true, two effects
of such a nature, but they are trifling in practice.
The beam of exploring radio waves exerts a small
pressure—the pressure of radiation—on the ionosphere
and pushes it upwards; also, when the radio waves
travel into the ionosphere itself, they tend to warm
the ionosphere (as in the Luxembourg effect). The
magnitude of radio power used normally in jonospherie
radio sounding is, however, so small that these two
effects are inappreciable. We can therefore claim
to measure things in the ionosphere by radio without
changing sensibly the things we measure!

I now turn to consider the nature of the ionospheric
quantities which can be measured in rocket sounding.
The American method of measuring the electron
density at a given height, which is, of course, the
basic quantity of ionospheric interest, depends on a
very elegant application of the Doppler effect. Let
us assume that a radio set in the rocket is emitting
a constant frequency f as the rocket climbs upwards.
Then it is easy to show that the radio frequency
received at ground level will be less than f by the
quantity Jf, where

fv

M= . a ae m ee @)

where v is the mechanical upward velocity of the rocket
and V is the phase velocity of the radio waves in the
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vicinity of the rocket-emitter. Now, in un-ionized
air, the phase velocity of the radio waves is ¢, the
normal velocity of light in the same medium. But,
when the ionization is substantial, V differs appreciably
from ¢,. 1t is, of course, the enhancement of V due
to ionization which is the origin of the reflecting power
of the ionosphere for radio waves.

If a very high radio frequency is employed the
relation between V and the clectron density N is
given by

c Ne* ; 4
v\ mmf o o o )

(here e and m are, respectively, the charge and mass of
the electron) so that, when V is found, using (3), N
may be deduced, using (4). I am here neglecting, for
simplicity, the effect of the earth’s magnetic field; but
equation (4) can be modified to allow for such an
influence if desired.

Various elegant methods of measuring the Doppler
effect from a rocket radio source travelling through the
ionosphere have been developed by American
scientists, by means of which the relation between
electron density N, and height 4, has becn estimated.
The N values so obtained are of the same order of
magnitude as previously measured by radio sounding;
but it is already clear that the new technique can
supplement, in various important ways, the older
radio technique. For example, in the case of the

BIFFERENTIATING

SPEECHH AND

rocket experiments, it is possible to measure directly
the value of N in the upper part of an ionospheric
layer, whereas this quantity can only be inferred in
the case of radio sounding. & i

A word of caution should, however, be added
concerning the effect of the rocket itself on measure-
ments of 1onization density in the ionosphere. These
are based on the assumption that neither the rocket
nor the exuded gases affect the ionosphere over a
range of one radio wavelength in the ionospheric
medium. American rocket scientists feel that this
condition is likely to be fulfilled in the lower part of
the ionosphere——for example, below 140 km—-but, at
high levels, it is considered likely that gascous products
may spread out to a considerable distance from the
rocket itself and so vitiate the accuracy of N
determinations.

It is now known that rocket explorations of the upper
air will be conducted by the United States, France,
Russia, Great Britain and possibly Australia, during
the International Geophysical Year. So far such
exploration has been pursued mainly at one site, White
Sands in New Mexico, and it is therefore most
gratifying to learn of its cxtension to other latitudes
and longitudes. Meanwhile the hourly sounding of
the ionosphere by the relatively cheaper method of
radio goes on constantly at many stations all over the
globe, and will indeed be greatly extended in world
coverage during the year 1957-58.

MUSIC

American Design for a  Commercial Killer”

ALTHOUGH it is to be hoped that commercial
announcements in I T.A. programmes will not
initiate the violent urge to get at the “off ” switch
that such interpolations are said to provoke in
America, it is nevertheless interesting to speculate on
how the differentiation between wanted and unwanted
programmes might be made automatically—and, of
couse, electronically.

One method, described on page 50 et seq. of the
August 1955 issue of Radio-Electronics, has already
reached the stage of commercial production by the
Vocatrol Corporation of Cambridge, Mass., and is
based on the difference in the rates of decay of the
sounds in speech and music. The vowel sounds of
speech are said to cut off at a rate of 400 db/sec,
whereas decay rates in music are much lower.

In the “Vocatrol” a capacitance-resistance filter of
suitable time constant converts the changes of level
into pulses, and a diode is used to suppress those
arising from rapid rises of level, which can occur in
both speech and music. The wanted pulses pass
through a potentiometer (sensitivity control) to an
amplifier and thence to a parallel CR storage circuit
of long time constant. A mono-stable multivibrator
controlled by the voltage built up in this circuit is used
to switch a large negative potential to the control grid
of one of the audio stages in the receiver. A bandpass
input filter and a logarithmic amplifier precede the
differentiating circuit to remove hum and sibilants and
to ensure that changes in general level of the pro-
gramm:e do not affect the control.

Borderline transmissions, described in the veport as
“singing commercials,” “patter songs” with light
orchestral accompaniment, and announcers who slur

\WIRELESS WORLD, SEPTEMBER 1955

their speech, may call for adjustment of the sensitivity
control according to the listener’s preference.

No mention is made of studio acoustics and the fact
that talks and music studios have widely ditferent
reverberation times. It seems likely that most spoken
“ commercials” are recordings made in a damped
studio or commentary cubicle, and that this would
account for the difference in decay times. Would the
method of control described be proof against a “live
commercial ” declaimed in an orchestral studio at the
end of a concert?

BROADCASTING STATIONS OF THE
‘WORLD

MANY hundreds of additions and amendments have been
included in the operating details of the 2700 broadcasting
stations of the world given in the latest edition of our
book “Guide to Broadcasting Stations.” To ensure as
high a degree of accuracy as possible the tabulated infor-
mation, secured from many sources, was checked against
frequency measurements made at the B.B.C. receiving
station at Tatsfield.

Short-wave broadcasting stations throughout the world
are listed both geographically and in order of frequency
(with power and call sign). The long- and medium-wave
lists include only stations operating in Europe.

Details of European v.h.f. broadcasting stations and
television transmitters are again included. The growth
in both these spheres is shown by the fact that there are
now over 300 and 130 stations respectively, compared
with 160 and 40 when the last edition was prepared two
years ago. Completely revised and in a new format, the
8th edition is obtainable from booksellers, price 2s 6d,
or by post from this office, price 2s 8d.

407
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WORLD OF WIRELESS

Marine V.ILF. Modulation +

F.M. at Sea

TUCKED AWAY in a written reply in Hansard of
July 28th is the announcement by the Postmaster-
General that “it is the Government’s intention that
the United Kingdom should adopt frequency modu-
laion for these [v.h.f. international maritime radio]
services.”

Dr. Hill stated that other maritime countries in
Europe and in the Commonwealth had agreed that
in the interest of world-wide standardization f.m.
should be used as is already done in North and South
America. He added that the majority of the interested
parties in this country, including all the shipping
interests, are prepared to accept the change which
will be made gradually.

Balance of Trade

IT WILL be seen from the following table of radio
equipment exported and imported during the first six
months of this year and last year that the balance of
trade is becoming less favourable. Whereas exports
increased by about £0.5M, imports increased by well
over £2M, bringing the total imports to nearly 409
of the value of our present exports. Although these
figures, extracted [rom the Board of Trade accounts,
do not agree entirely with those issued by the Radio
Industry Council, they do give a general picture cf the
Industry’s overseas trade.

Exports (Jan.-June) | Imports (Jan.-June)
1954 1955

Import-Export Ratio «

1954 1955
Valvesand c.r. tubes 1,040,860 1,247,740 1,776,353 | 1,664,494
Transmitters and
nav. aids 6,373,705 6,322,315 919,792 801,483 |
Broadcastreceivers:
(sound) ... 1,376,410 1,393,147
{radiograms) 216,648 283,401
{television) 101,019 53,773
Sound reproducing 1,161,643 | 3,553,258 |
gear 489,351 610,263 |
Components 3,398,610 3,490,348
Batteries ... 879,867 1,010,371
13,876,470 | 14,411,358 3,857,788 | 6,019,235
Television Advisory Committee

THERE have been a number of changes recently in
the membership of the technical sub-committee of the
Television Advisory Committece. The chair is occu-
pied by the Post Office engineer-in-chief, now
Brigadier L. H. Harris. The Post Office representa-
tive is Captain C. F. Booth (assistant engineer-in-
chief), in place of H. Faulkner, and A. B. Howe,
assistant head of the B.B.C. research department, now
represents the Corporation in place of R. T. B. Wynn.
Dr. Willis Jackson has resigned.

Three additional members have been appointed,
they are L. H. Bedford (Marconi’s), T. M. C. Lance
(Cinema-Television) and E.
Brandes).

The inclusion of Mr. Lance may be a pointer to the
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subject at present being studied; the terms of refer-
ence of the T.A.C. included the phrase “television
for public showing in cinemas and elsewhere.”

Germanium from Coal

AT THE present time one of the main sources of
germanium is the flue dust from coal-fired furnaces.
Only a small proportion of the available germanium
is deposited and the remainder is lost to the atmosphere
as fine dust.

A programme has been initiated by the Fuel
Research Station of the Department of Scientific and
Industrial Research to survey all possible sources and
to investigate the distribution of germanium in the
coke, tar and liquor by-products of coal carbonization
processes. This, according to the “Report of the
Fuel Research Board ” (published by H.M. Stationery
Office, price three shiltings), will lead to the discovery
of ways of modifying these processes to increase the
proportion of germanium recovered.

PERSONALITIES

Sir George Nelson, Bart, is to be president of the
I.E.E. for the 1955-56 session. Sir George is chairman
and managing director of the English Electric group of
companies, which includes Marconi’s W.T., Marconi
Marine, Marconi Instruments, English Electric Valve and
Scanncrs. He was recently appointed a governor of
the Imperial College of Science and Technology.

H. Stanesby, thc new chairman of the Radio and
Telecommunication Section of the IE.E., has been
closely associated with radio work in the Post Office since
he entered the Dollis Hill laboratory as a “youth in
training ” in 1924. For two years he was responsible for
the direction of the radio laboratory at Dollis Hill. Now
staff enginecr in the Radio Planning and Provision
Branch, he has specialized in the development of crystal
filters and cable and radio links for television. He has
frequently represented this country at international con-
ferences and 1s chairman of the C.C.LLR. Study Group
IX concerned with gencral technical questions,

SIR GEORGE NELSON H. STANESBY
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Sir Gordon Radley, a deputy director general of the
Post Oflice since laet Qctober and before that engineer-
in-chief for three years, has been appointed director
general and so becomes the first engineer to fill the post.
Sir Gordon, who is 57, joined the Post Office as a
temporary inspector in the research branch in 1920. He
received his Ph.D. from London University in 1934 for
a thesis on radio interference from power lines and a
knighthood in 1954,

The position of deputy director general, vacated by
Sir Gordon Radley, is to be filled by R. J. P. Harvey,
who has been director of radio and accommodation for
the past 18 months. Mr. Harvey, who is 50, is chairman
of the Mobile Radio Committee set up by the P.M.G.
to investigate the problems of clearing mobile radio
users from Band III.

Captain K. H. T. Peard, who was captain of H.M.S.
Collingwood, the naval electrical school, from 1953 until a
few months ago, has been promoted Rear-Admiral and
appointed director of the Naval Electrical Department
at the Admiralty. He is 53. He succceds Rear-Admiral
Sir Philip Clarke who had held the position from 1951.
Sir Philip has been president of the British Institution of
Radio Engincers since last October.

Captain G. C. Turner has been appointed assistant
Captain Superintendent, Admiralty Signal and Radar
Establishment. He was flect radar officer, British Pacific
Fleet, at one time during the war and has since served
in the radio equipment and electrical departments of the
Admiralty and as executive officer at the clectrical school
(H.M.S. Collingwood).

Commander J. Forrest, who has recently been
appointed to the radio equipment department of the
Admiralty, has spccialized in air radio matters during
his naval carcer and it is in this ficld that he will be
mainly concerned in his new post.

P. L. Taylor, MAA, AM.LE.E, who has been head of
the elecirical section of the College of Aecronautics, Cran-
field, Bucks., since its foundation in 1946, has left the
College to join the rescarch department of Metropolitan-
Vickers, at Trafford Park, Manchester. His article on
servo-mechanisms appeared in our January 1952 issue.

M. R. Gavin, MA, D.Sc, F.InstP,, MLEE, vice-
principal and head of the department of physics and
mathematics in the College of Technology, Birminghamn,
for the past five years, has bcen appointed professor of
applied electricity at the University College of North
Wales. Before going (o Birmingham, Dr. Gavin, who
received his doctorate from Glasgow University for work
on valves for decimetre waves, was for eleven years at
the G.E.C. research laboratories, Wembley. Dr. Gavin,

who has contributed several articles to our sister journal,
Wireless Engineer, was appointed an M.B.E. in 1946.

E. Lawrenson, M.A., has been appointed chief engineer
Limited, of
He joined

of the Waireless Telephone Company,
Sheffield, a member of the Plessey group.

the company last vear,
having previously been
senior engineer in the

advanced development
laboratory of  Standard
Telephones & Cables.

A.V.Krause, Grad.1.E.E.
recently appointed by 20th
Century Electronics,
Limited, head of cathode-
ray tube development, was
formerly senior engineer in
the vacuum tube develep-
ment section of Cinema-
Television, Limited. He
had previously been on the

staffs of Standard Tele-
phones & Cables and .
Mullards. A. V. KRAUSE
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Professor G. H. Burchill, contributor of the article on
the design of Tchebycheff filters, was a designer of syn-
chronous machinery with the Canadian General Electric
Company for five years before joining the staff of the
Nova Scotia Technical College. He has been teaching
for twenty-six years and since 1953 has been professor
of electrical engineering at the college.

H. G. Manfield, who describes mecthods of making
printed circuits on page 436, has been at T.R.E. (now
R.R.E.), Malvern, since 1946 where for the major part of
his service he has been working on printed and potted
circuits. During the war he was for some time resident
maintenance engincer at several radar stations.

T. K. Cowell, development engineer -in the recently
formed electronic development division of R. B. Pullin
and Company, instrument makers of Brentford, Middle-
sex, describes in this issue a multi-purpose chassis for
experimental work. After six years at the G.P.O. Radio
Branch at Dollis Hill, which he entered as a trainee in
1948, he was with Furzehill Laboratories for a few months
before joining Pullin in January this year.

S. Kannan, who discusses acrial circuit magnification
on page 461, graduated from the University of Madras
(India) in 1943 and joined National Ekco Radio and
Engineering Company, of Bombay, as development engi-
neer in 1948. Five years later he joined E. K. Cole, Ltd.
(Southend), where he is now concerned with the design
and development of broadcast receivers.

OBITUARY

Richards W. Cotton, who died recently in Portland,
Maine, US.A, was well known in the British radio
industry, having been controller of signals (communica-
tions) at the Ministry of Aircraft Production for some
time during his residence in this country from 1934 to
1946. He was at one time chairman of British Rola and
was a director of Philco (Overseas), Ltd. In 1952 he was
appointed director of the electronics division of the
American Defence Production Administration.

IN BRIEF

Television licences in the United Kingdom increased
by 52,505 during June (the latest figures available). The
total number of Broadcast Receiving Licences current in
Great Britain and Northern Ireland at the end of June
was 14,035,567, including 4,676,422 for tclevision and
275,910 for car radio.

Extended Band III Tests.—Since August 2nd the
transmission times of the Belling-Lce Band IIT experi-
mental transmitter (G9AED) at Croydon have been
extended by 17 hours a week. The times are now Mon-
day to Friday, 9.30 to 12.30, 2.0 to 5.30 and 7.30 to 8.30;
Saturday 10.0 to 1.0. Transmissions from G9AED will
cease at one o’clock on September 3rd when test trans-
missions from the temporary I.T.A. transmitter at
Croydon (opening on September 22nd) are due to start.

The Monopolies Commission has now appointed nine
investigators to consider and report on the supply of
valves and cathode-ray tubes, which was referted to
the Commission last December. Written and oral
evidence is now being taken and any offers to give
assistance should be addressed to the Monopolies and
Restrictive Practices Commission at 8, Cornwall Ter-
race, Regents Park, London, N.W.1.

“ Inexpensive Wave Analyser.” In Fig. 2 of this article
(p. 361, August issuc) the value of R7 should be 75kQ,
not 33k{2.

LEE. Council.—Among those clected to fill the
vacancies on the council of the ILELE. at the end of
September are: Sir George Nelson, president (see “Per-
sonalitics ), T. E. Goldup, director of Mullards, a vice-
president for the second time, Sir Hamish MacLaren,
Director of Electrical Engineering, Admiralty, a vice-
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president, and Professors H. E. M. Barlow (University
College, London) and J. Greig (King’s College, London)
ordinary members.

The new committec of the LE.E. Radio and Telecom-
munication Section (note the new title), which takes
office at the end of September, will be under the chair-
manship of H. Stanesby (sec “Personalitics ”) with Dr.
H. S. McPetrie, who is head of the Radio Department
at RAAE., Farnborough, as vice-chairman. ‘The five
vacancies among the ordinary members of the committee
will be filled by F. S. Barton (principal director, elec-
tronics rescarch and development, M.0.S.), Dr. A. J.
Biggs (G.E.C. research laboratories), W. Ross (R.A.E,,
Farnborough), T. B. D Terroni (manager and chief
engineer, transmission division, A, T. & E.) and F.
Williams (senior superintendent engincer, B.B.C.).

An Exhibition of Electrical Standards has been opened
at the Science Museum, South Kensington, and will re-
main open until October 31st. One of the objects is to
show the origin and derivation of the various electrical
units. The complete set of the original B.A. Units of
Resistance, which were made in 1864 for the British
Association and constitutes the oldest set of accurate
electrical standards now in existence, are to be seen. The
Museum is open on weck-days from 10.0 to 6.0 and on
Sundays from 2.30 to 6.0.

A new observatory, to be known as the Mullard Radio-
Astronomy Observatory, is to be set up by the University
of Cambridge as a. result of an offer from the Mullard
Company to provide £100,000 over a period of ten years
for radio-astronomy rescarch.

Brit. LR.E—The first meeting of the session will be
held at 6.30 on September 28th, at the London School
of Hygiene and Tropical Medicine, Keppel Street,
London, W.C.I, when G. I. Hitchcox will deliver a
paper on *“Extending the limits of resistance measure-
ment using. clectronic techniques.”

F.M. TUNER

RATIO DETECTOR

UNIT :

F.M. Tuner.—Constructional details of a tuner for
the v.h.f. service of the B.B.C., which will be available
0 83% of the population by the end of 1956, are
given in a new Wireless World booklet. In it are
reprinted the articles by Amos and Johnstone in the April
and May issues. It is obtainable from this office price 2s.
(plus 2d. postage).

We regret that there is an error in the terms quoted
in the bottom left hand panel of the advertisemnent
offering complete equipment by Stern Radio, Limited,
on page 144 of this 1ssue. That page had gone to press
before the error was discovered; the correct figures arc:—

Cash Price Deposit Monthly (12)
(a) £219 0 £7 13 0 £1 8 |
(b) £2319 0O £8 0 0 £ 9 3
(c) £28 16 6 £9 12 6 £1 15 2
(d) £35 7 6 £11 16 0 £2 3 3
(a) £24 9 0 £8 3 0 £ 911
(b) £25 9 0 £8 10 0 £1 11 1
(c) £30 17 0 £10 6 O £1 17 8
(d) £36 18 0 £i2 6 0 £2 5 |

Since publishing the note in our last issue on the
Sound Reproduction Demonstration to be given in New
York, G. A. Briggs has advised us that Columbia Records
Inc., and not Capitol Records Inc., will now be making
the comparative recordings.

BUSINESS NOTES

An order for the supply of twenty-three 30-kW short-
wave transmitters has been placed with Standard Tele-
phones and Cables by the Post Office. They are for
installation at three stations and will be used for over-
scas point-to-point telephony and telegraphy scrvices.

Ace Radio, Limited, receiver manufacturers of Tower
Road, London, N.W.10, have opened the first of a series of
new factories being built at Basildon New Town, Essex.

(Continued on next page)

CORRECTIONS

IT is regretted that certain inaccuracies appeared in the drawings

HEENSROREED of the aerial coil, oscillator coil and ratio detector transformer
shown on page 374 in our August issue. Correct drawings are
given here together with an additional “ perspective ” of the bifilar-

Ly wound coil L,, and its connections on the ratio detector trans-
7TURNS OVERWOUND ON L, former. It should also be noted that C, is 1.8pF, not 5nF as stated
SEPARATED FROM L,,, BY 2TURNS in the text and the list of parts.
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L
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An acoustical advisory service has been established by
Tannoy, of West Norwood, London, S.E.27, to deal with
problems of excessive noise in factories. Acoustical
treatment of existing buildings and collaboration with
architects in planning new premises are the main func-
tions of this department.

The design and manufacture of filters with Ferroxcube
pot cores to customers’ specifications is now undertaken
by Mullard’s Components Division.

Magnetic and Electrical Alloys, Ltd.,, of Burnbank,
Hamilton, Scotland, producers of laminations, cores and
stampings, have been acquired by the Telegraph Con-
struction and Maintenance Co. J. Ancel Holden is con-
tinuing as chairman and W. Randall, a director of Telcon,
has been appointed as vice-chairman and managing
director. Telcon have recently formed a metals group
which embraces Telcon-Magnetic Cores, Ltd., at Chapel-
hall, Lanarkshire, Temco, Ltd., at Lydbrook, Gloucester-
shire, Sankey-Telcon, Ltd., at Crawley, and Magnetic
and Electrical Alloys.

Bakelite, Ltd., is to market polyethylene under an
agreement with Union Carbide, Ltd., who are setting
up a plant at Grangemouth, Scotland. Until the new
factory comes into operation in 1957, polyethylene
imported from the Union Carbide and Carbon Corpora-
tion, of America, will be available from Bakelite.

The merchandizing division of the Solartron Electronic
Group, Ltd., of Thames Ditton, Surrey (new telephone
number Emberbrook 5522), has been appointed agent for
the United Kingdom, Eire and certain parts of the
British Commonwealth for the Consolidated Engineering
Corporation, of Pasadena, California, and its associated
companies. The Corpcration manufactures a wide range
of electronic and other industrial equipment.

To enable the audience to see both the live and tele-
vised performance of “The Barber of Seville” from
Glyndebourne recently, 17 H.M.V. and Marconiphone
receivers were installed in various parts of the theatre.
The signal was taken from the B.B.C. at video frequency,
passed through an amplifier and then distributed to the
receivers on the vision frequency of Channel 4.

Kelvin and Hughes, Ltd.,, announce that they have
entered the component market. Among the components
listed are a magnetic record/reproduce head and sine-
cosine potentiometers.

The sound reproduction equipment in the new liner
Empress of Britain is being supplied by Pye Marine. In
addition to the 150 loudspeakers used for the entertain-
ment of passengers and crew, there are 35 loudspeakers
associated with an emergency system with “ talk-back
facilities at each speaker position.

For the demonstration of Pye underwater television
at the recent international trade fair in Toronto, a micro-
wave link was used to convey the underwater scenes
from the ship stationed some two miles outside Toronto
harbour to the receivers in the fair.

Reproducers and Amplifiers, Ltd., the well-known
loudspeaker manufacturers of Wolverhampton, celebrated
their silver jubilee in July. To mark the occasion a
presentation was made to the founder and managing
director, H. C. Willson.

Telerection, Ltd., aerial manufacturers, of Cheltenham,
Glos., announce the formation of Telerection Develop-
ments, Ltd., “to co-ordinate and develop the large
expansion plan on hand by the group of nine companies ”
which includes installation companies in six provincial
centres.

Raymond E. Cooke, B.Sc. (Eng.), Grad. I.E.E., joined
Wharfedale Wireless Works, Ltd., of Idle, Bradford,
at the beginning of August as technical manager and
head of the research department.

Edwards High Vacuum, Ltd., announce the formatioa
of an Italian subsidiary, Edwards Alto Vuoto S.p.A., with
offices in Milan.

WIRELESS WORLD, SEPTEMBER 1955

Telcon Africa (Pty.), Ltd, a subsidiary of the
Telegraph Construction and Maintenance Company,
Greenwich, has opened a new factory at Wadeville,
Germiston, Transvaal.

Hivac Limited, manufacturers of sub-miniature valves,
have transferred their registered office from Harrow to
their new factory in Stonefield Way, Victoria Road, South
Ruislip, Middlesex (Tel.: Ruislip 3366).

Permanoid, Ltd., formerly Associated Technical Manu-
facturers, Ltd., cable manufacturers, of New Islington,
Manchester, have opened a Midlands branch at 558,
Wolverhampton Road East, Fighting Cocks, Wolver-
hampton, Staffs. (Tel.: Wolverhampton 38367).

The telephone number of the British Electric Resist-
ance Co., Ltd., and the British Power Transformer Co.,
Ltd., of Queensway, Enfield, Middlesex, is now Howard
2411.

The new telephone number of Erie’s Great Yarmouth
factories is Great Yarmouth 4911.

OVERSEAS TRADE

A further substantial order for equipment for transmit-
ting and receiving stations of the Canadian Overseas
Telecommunications Corporation has been received by
Marconi’s W.T. Company through its Canadian associate.
The contract provides for the supply of six Marconi-
Siemens R/T terminal equipments and ancillary gear.

Decca airfield control radar (Type 424) is being installed
at Dum Dum civil airport, Calcutta, where there is already
a Type 41 long-range storm warning radar.

A new overseas radio-telephone and telegraph centre
for Burma is to be equipped by Standard Telephones
and Cables, Limited, with single-sideband transmitters
(4 to 40kW), receivers, terminal equipment and beam
aerials.

Another contract has been placed with Marconi’s by
the Gold Coast Posts and Telecommunications Depart-
ment for the supply of radio-telephone equipment for the
country’s internal communication system. [t provides for
the installation of a twin-path, 24-channel (per path) radio
communications service from Kumasi to Takoradi, via
Mpraeso, Koforidua, Mampong (Akwapim), Accra,
Winneba and Cape Coast. The new circuit will eventu-
ally link with one already being installed by Marconi’s
between Kumasi and Tamale in the north.

The New Zealand Post and Telegraph Department is
calling for tenders for the supply of some 3,500 valves
and cathode-ray tubes of various types. Particulars are
obtainable from the Export Services Branch, B.o.T.,
Lacon House, Theobalds Road, London, W.C.1 (Ref.
ESB 15177/55). Closing date for tenders is September 15th.

Television in Uruguay.—The commercial department of
the British Embassy in Montevideo draws the attention
of U.K. manufacturers to the potential market for British
receivers which will exist when the first television station
in Uruguay opens shortly. It is understood that the
Servicio Oficial de Difusion Radio-electrica is con-
templating calling for tenders for the supply of 10,000
receivers to introduce the television service to the public.
Interested manufacturers not already represented in
Uruguay are invited to write to the Embassy in
Montevideo.

South African Representatives.—Joseph Teer and Son
(Pty.), Ltd., 5 Ulster House, Kruis Street, Johannesburg
(P.O. Box 1630), wish to represent United Kingdom
manufacturers of trimmer capacitors.

Saudi Arabian Market.—The firm of Suleiman
Bakshwin, of Medina, have informed the British Embassy
at Jidda that they are interested in receiving offers from
United Kingdom suppliers of battery receivers and
batteries.
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National Radio Show

Stand-to-Stand Preview of Technical Exhibits

ON Wednesday, August 24th, Dr. Charles Hill, the
Postmaster-General, will open the 22nd National Radio
Exhibition at Earls Court; overseas visitors and
invited guests are having a preview the day before.

In the following pages we give a brief stand-to-
stand survey of the technical exhibits prepared from
information given to us by the 121 exhibitors.
Although there are bound to be some last-minute
releases by manufacturers, we feel that this preview
will provide visitors with a useful guide to the show
and readers unable to visit Earls Court will, we hope,
find the survey valuable.

Visitors will have a foretaste of commercial tele-
vision for the Radio Industry Council has offered
time for short films backed by advertisements to be
distributed on the network for the demonstration of

Band IIT receivers. In Television Avenue on the
first floor 28 manufacturers will be demonstrating 82
receivers, but they will operate on Band I only; Band
IIT demonstrations are confined to the exhibitors’
stands and demonstration rooms.

Instead of the collective displays of electronic equip-
ment being set up in various odd corners of the show,
as happened last year, they are this year being com-
bined with the training display to form a large “elec-
tronics and careers ” section on the first floor. It will
comprise “Electronics of To-day,” including examples
of electronics in air and sea transport, medicine, com-
munications, industry, etc., “Electronics of the
Future” and a section devoted to careers in which
visitors will have the opportunity of seeing the new
I.E.E. training film “The Inquiring Mind.”

ALPHABETICAL LIST OF EXHIBITORS
Stand Stand Stand
Acos 201 English Electric 31 (D23) Plessey 122 (D10)
Aerialite 33 Evening News . 67 Portogram ... 65
Airmec 108 Ever Ready 54 Practical Wireless .. 107
Alba 21 Pye 30 (DS)
Antiference 64 - Ferguson ... 4, 103 (D4)
Argosy 35 Ferranti 13, 120 (Di1) R.A.F. . ... 306
Army 308 RCA Photophone 110 (Dé6)
Arrell I G.E.C. 37 (D31) R.G.D . Il (DI13)
Assimil 312 Garrard .. 47 R.S.G.B. .. 310
Avo... e Gibbs 209 R.T.R.A. ... 302
Goodmans 20 Reflectograph 208
B.B.C. ... 30l Regentone 38
B.C.C. 217 H.M.V. 48, 49 (D25) Roberts 17
Baird : 52 Hart ... 210 Rola Celestion 17
Barclays Bank 3 Hobday 220
Belling-Lee 46 Hunt 8 S.T.C 119
Bernards 314 Sapphire Bearmgs 304
Bowmaker 106  Invicta 53 Simon . 10
Brimar . | Slingsby 12
British Radio & Television.. .. 109 J.B. Cabinets 219 Sobell 19
British Railways ... 2 J-Beam Aerials 104  Specto 206
Brov‘m Bros. 9 Spencer-West 211
Bulgin e e 59 K.B. l6  Star 309
Bush 22, 57 (D24)* 'lzeith Prowse 69  Stella 51
A erry’s 203
Champion 62 Y T.C.C. .. 45 (D20)
Channel .. 212 Labgear 204  Tape Recorders .. 66
Collaro 39 (D29) Linguaphone 207 Taylor 6
Cossor 23 (D8) Lloyds Bank 115 Telequipment 105
Cossor Instruments .o 114 Telerection . 7
McMichael ... 40 Television Society . 315
Beft_:ca Zg (Bg) Marconiphone 50 (D27)  Thompson, Diamond & Butcher 4
efiant (D% Masteradio .. 36  Trix . . 26
De La Rue... 214 Midland Bank .. 44
gom,?'" ;gf Mullard I8 (DI, D30)  Ultra ... 41
D”b' ler Multicore ... 63 (DI8)  United Appeal for the Blind 316
ynatron ... 24 Murphy 29 (D3)
Valradio ... ... 118
Ea: 303 National Provincial Bank ... 68  Vidor 28 (DI9)
EM.I. 215 (DZ6 b26) U7 07 Nearite 218
E‘cglj‘l;sli;sn“tums ”3 Pam ) 61 (D22) Westinghouse 101
Ediswar .. 55‘(02” Pamphon.lc .. 34 Westminster Bank . 222
Ekco “12 121 (D7) Permanoid 11 Whiteley Electrical 25 (DI2 Dis)
Electrical & Radio Tradmg ' 102 Peto Scott 55 Wireless & Electrical Trader 205
. Philco .. IS Wireless World Wireless
* Demonstration rooms and ofﬂces Philips 27, 42, 43 (D16, DI17) Engineer 202
are prefixed with ** D.” Pilot ... 56  Wolsey 5
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DATES :

August 24th to
September 3rd

— STAIRS OR ESCALATORS
=— TELEPHONES

8.6.C
STUDIO

RESTAURANT

— BAR TIMES :

LOUNGE

— ® 2V -~ W
l

1l a.m. to 10 p.m.

PLACE :
Earls Court,
London, S.W.5
ADMISSION :

2s. 6d.
(children Is.)
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Wi.h this plan and the list o
opposite of 121 exhibitors ;7\—
(arranged alphabetically ~
under their trade names or -

abbreviated titles) visitors
will readily be able to locate
a particular stand.  Demon-
stration rooms and offices
are prefixed with «D."”
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National Radio

Guide to

ACOS (201)
Piezoelectric (crystal) pickups and
microphones for every purpose are
made by this firm, and attention is
directed to the recently developed
GP59 series of pickups for high-
quality radio-gramophones and re-
cord players.

The GP59-1 is a turnover cart-
ridge of wide frequency range and
medium output, and the GP39-3 has
a high output for usc with ampli-
fiers having a low overall gain. Both
types are fitted with an easily re-
placeable cantilever stylus.

Microphones range from inexpen-
sive hand and desk types to models
suitable for studio work.

Cosmocord Ltd., 700 Great Cambridge
Road, Enfield, Middlesex.

AERIALITE (33)

Folded dipoles are used in all the
Band III aerials shown by this firm;
they include indoor and outdoor
types with from three elements up-
wards. Metal strip is used in many
of the indoor models. There is a
sclection of adaptors for converting
Band I aerials into dual-band
systems and provision is madec for
orientating the Band III parasitic
element, or clements, to meet the
requirements where the B.B.C. and
IT.A. stations are differently sited.

There is alse a good choice of
f.m. aerials, aerial fittings and a
range of Band III convertors.

Aeriglite Ltd., Castle Works, Staly-
bridge, Cheshire.

AIRMEC (108)

The Televet Type 877 is a compre-
hensive television test set in portable
form, but mains operated. It
enables alignment adjustment of
receivers to be carried out in the
absence of a “live” broadcast on
Bands I and III; a built-in wobbu-
lator and oscilloscope (22-in tube)
facilitate visual adjustment.

The coverage is 8 to 70 Mc/s and
168 to 230 Mc/s in two ranges with
a crystal-check oscillator for ensur-
ing accuracy. The wobbulator gives
a variable sweep at 50c¢/s and up
to 12 Mc/s bandwidth.

Airmec Ltd., High Wycombe, Bucks.

ALBA (21)

In addition to a range of 14in, 17in
and 2lin table model and console
television receivers with multi-band
turret tuners, a Band IIl tuning
adaptor is available for users of the
older Alba models.

Two new sound broadcast re-
cceivers have been developed, both
with provision for v.h.f. reccption.
The table Model 3211AC covers
short, medium and long waves
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the Stands

in addition to the v.h.{. range, for
which a built-in aerial is provided.
A high-quality output stage feecds
an 8inx 5in  elliptical loudspecaker.
Model 6221 is a radio-gramophone
version with a 10-in loudspeaker and
3-speed record changer.

A. J. Balcombe Ltd., 52-58 Tabernacle
Street, London, E.C.2.

ANTIFERENCE (64)

The “Snapacitor” principle of fix-
ing the various elements or rods of
a television aerial is one of the prin-
cipal features of all this firm’s Bands
I, II and III aerials. It eliminates
actual metallic connection between
the elements and the feeder, or ele-
ments and structure, and is said to
eliminate most of the troubles that
arisc from corrosion. Greatest
prominence is given to Band III
acrials, both as separate items and
as adaptors for existing Band I
systems. The range includes indoor
and outdoor types. The ‘Exstat”
anti-interference aerial now employs
high-efficiency ferrite-cored trans-
formers.

Antiference Ltd., Bicester Road, Ayles-
bury, Bucks.

ARGOSY (35)

The present range of sound and
vision broadcast receivers includes
two recently introduced radio-gramo-
phones with 6-watt push-pull output
stages which cover four wavebands,
including v.h.f. Built-in compressed
dipoles are provided, but provision
for external acrials for both a.m. and
f.m. reception is made. There is also
a table-model broadcast set covering
the same ranges, with a ferrite rod
aerial for long- and medium-wave
reception. A new 17in table-model
television receiver is being introduced.

Argosy Radiovision Ltd., Hertford Road,
Barking, Essex.

ARMY (308)

Both the Royal Corps of Signals,
which operates the Army communi-
cation network, and the Royal Elec-
trical and Mechanical Engineers,
responsible for the maintenance of
the equipment, are participating in
the Army’s exhibit. Examples of the
latest telecommunications equipment,
test gear and electronic devices used
by the Army are to be seen.

The War Office, Whitehall, London,
Sw.l.

ARRELL (111)
This firm specialize in the produc-
tion of television aerials and asso-
ciated fittings. They have no fewer
than 15 different models of Band I
acrials for indoor and outdoor use
and a dozen Band III models. A
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feature of the designs is the use of
low-loss polythene insulators on all
aerials.

Arrell Electrical Accessories Ltd., New
Islington, Manchester, 4.

ASSIMIL (312)

This company—a division of E.M.I.
Institutes—has introduced a system of
language instruction by gramophone
records, based on a method which
was originated on the Continent many
years ago. For English-speaking
people, courses are offered in French,
German, Italian and Russian.

Assimil (England) Ltd, 10 Pembridge
Square, London, W.2.

AVO (116)

Two new signal generators covering
Bands I, II and III make their debut
this year. One, the “ Mark IIL” is
a moderately priced instrument
covering 150ke/s to 220 Mc/s in
six bands; while the *Wide-Band
AM/FM?” model provides ampli-
tude modulated signals over the
band 5 10 225 Mc/s, and a frequency
modulated output over 60 to 120
Mc/s.  The modulating frequency
is 400 c/s and the deviation + 150
ke/s.  Other features include high
accuracy of adjustment of the oscil-
lator and provision for either sine-
wave or square-wave modulation.

Another intcresting Avo product
is the Type 160 valve tester. A full
range of Avometers is shown also.

Automatic Coil Winder and Electrical
Equipment Co. Ltd., Winder House,
Douglas Street, London, S.W.].

B.B.C. (301)
The advantages of v.h.f. broadcast-
ing is the theme of the B.B.C. stand
which incorporates a demonstration
theatre, seating about a hundred
people. In the theatre comparative
tape recordings of reception on a
v.hf. receiver and a medium-wave
set, made under varying conditions
of interference, will be played over.
At each demonstration an engineer
will be present to answer questions.
B.B.C., Broadcasting House, London,

w.l.
B.C.C. (217)

This firm manufacture v.h.f. radio-
telephone equipment for mobile,
portable and fixed-station uses.
Mobile equipments are generally of
5 watts r.f. output; fixed station sets
are of 5 watts and 25 watts output
while portable, or pack sets, give
about 120 mW output. The latest
addition is a motor-cycle installation
with selective calling facilities.

British Communications Corporation
Ltd., Second Way, Exhibition Grounds,
Wembley, Middlesex.
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Buigin micro-switch,
comparable in size to
a sixpence.

Aerialite Model 800 twin-band aerial.

BAIRD (52)

Television receivers with 14in and
17in tubes are shown in both table
models and consoles. An unusual
feature 1s the use of electromagnetic
focus. A 12-channel tuner is in-
cluded in which two channels only
are initially operative.

As a console model there is a new
ser with a 21in tube.

YHartley Baird, Ltd., Princess Works,
Brighouse, Yorks.

BELLING-LEE (46)

Combined aerials, separate aerials
and adaptors for existuing aerials are
shown in profusion on this stand.
An unusual combination is a Band I-
Band II aerial (t.v./fm.) which
should be very satisfactory in areas
of relatively high signal strength.
It consists of one vertical and one
horizontal dipole fitted to a single
insulator and sharing a common
downlead.

They have a diplexer combining
unit for coupling two different (i.e..

Airmec ** Televet ’’ television receiver
alignment and test equipment.
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Belling-Lee Junior *“*H "' FM aerial.

Band I and Band III) aerials into a
single feeder without measurable
loss in efficiency of either, or it
could be used to split the output
from a dual-band aerial designed
for a common feeder into two out-
put channels for scparate Band I
and Band III inputs at the receiver.
Their display of aerials, while
physically overshadowing their other
items, should not be allowed to
attract all the wvisitors’ attention.
The firm make a wide range of plugs
and sockets, fuse holders, connectors
and interference suppressors. They
are specialists in the latter business.
Belling and Lee Ltd., Cambridge
Arterial Road, Enfield, Middlesex.
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BRIMAR (1)

So far as valves for domestic applica-
tions are concerned, this year’s exhibit
concentrates attention on types intro-
duced to meet present-day demands
in the design of sets for broadcast
reception in Bands II and III.
Brimar television tubes are now fitted
with an improved tetrode gun. A
special display of transistors is to be
made.

“Special quality” valves figure
more prominently than in previous
years. The cost of these valves has
been considerably reduced, thus
attracting designers to their use in
wider fields of application.

New “Brimistors ” include spccial
types for insertion in valve-heater
chains and for the suppression of
switching  surges. A miniature
pattern is made for the protection of
filaments in mains/battery portables.

Standard Telephones and Cables, Ltd.,
Footscray, Sidcup, Kent.

BULGIN (59)

The design and manufacture of
micro-switches have been an impor-
tant activity of this firm in recent
years; one of the newest additions to
their range takes the form of a sub-
micro-switch comparable in size to a
sixpence, yet which will handle 1.5 A
peak current at up to 250V a.c. or
50V d.c. Micro-switches can be used
either singly or banked for opera-
tion by a single multi-cam spindle.

The present range of miniature
and standard toggle switches is very
wide and most of the numerous types
are available with or without insu-
lated operating dollies.

Another important activity is the

Baira TVI7CD with |7in tube.
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production of signal lamps; these are
made in single or multiple types,
large, small and Lilliputian. Sharing
the same stand will be a wide range
of knobs and dials, terminals, test
prods and chassis fittings, including
twin and multi-way connectors with
floating contacts.

A, F. Bulgin and Co. Ltd., Bye Pass
Road, Barking, Essex.

BUSH (22, 57)

Television sets with 12in, 14in, 17in
and 2lin tubes are made by this
firm and all cover Bands I and III
Except in the 12in models, the
tuning  system comprises cam-
operated  slug-tuned coils, with
band-switching, controlled by a
muiti-position knob and a clicker
mechanism. A fine tuning control
is provided. These sets also have
a.g.c. on sound and vision, the con-
trol voltage for the latter being
derived from the sync separator.

Several sound broadcast receivers
cquipped for f.m. reception will be
on view, including a radio-gramo-
phone. One model, the VHF54, has
a magic-eye tuning indicator.

Bush Radio Ltd., Power Road, London,
W.4.

CHAMPION (82)

Four new sound broadcast receivers
with v.h.f. ranges form the basis of
this season’s programme. Another
set, the Model 836 “ Fidelo,” is for
88-95 Mc/s only, works from a.c. or
d.c. mains, gives 3 watts output into
a 6in elliptical loudspeaker and costs
£19 19s (including tax). .

In the Model 840 console and 841
table model, two electrostatic loud-
speakers are used in conjunction
with a moving coil unit. Internal
dipoles for v.h.f. and ferrite rod
aerials for other wavebands are pro-
vided in addition to sockets for ex-
ternal aerials. These sets are for
a.c. mains only and have three wave-
bands—88-95 Mc/s, 200-550 metres
and 800-2.000 metres.

An additional short-wave range
(15-50 metres) is included in the
Model 880 table model and Model
856 radio-gramophone.

Champion Electric Corporation Ltd.,
Drove Road, Newhaven, Sussex.

CHANNEL (212)
A recent addition to this firm’s pro-
ducts is a 9-channel television coz-
vertor providing one channel in Band
I and eight in Band III; coils for all

are included and aligned.
Other items of interest include a
Band III pre-amplifier giving a gain
. of 24dB and a dual-band waveform
generator giving a composite bar pat-
tern and all sync pulses for alignment
of a receiver In the absence of a

“live ” transmission.

Channel Electronic Industries Ltd.,
Princess St., Burnham-on-Sea, Somerset.

COLLARO (39)

The mechanical techniques of high-
grade gramophone turntable design
have been applicd in the “Tape
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Transcriptor”  mechanism  with
which Collaro have entered the mag-
netic tape recording field. A heavy
flywheel with a ground and lapped
spindle and single-ball thrust bear-
ing ensures speed constancy, while
a retractable drive to both cap
stan and take-up spool prevents the
formation of flats on the intermediate
friction wheels when the machine is
switched off. The tape transport
system is symmetrical with two
motors and four heads (two to each
track). Track changing is effected
by switching heads and reversing the
functions of capstan and take-up
spool motors.

Items concerned with disc repro-
duction will include the “Studic”
range of pickups, the 2010 transcrip-
tion turntable, the RC54 record
changer and the AC3/554 gramo-
phone unit.

Collaro Ltd., Ripple Works, Bye-Pass
Road, Barking, Essex.

COSSOR (23)

All this season’s television receivers
are tunable for alternative pro-
grammes: a typical specification is
that of the 17in Model 937 with 21
valves. Features include turret tun-
ing, flywheel sync, and automatic
contrast control. There is also a
“three-in-one” equipment embody-
ing television, all-wave sound broad-
casting and an automatic record
changer.

Emphasis is placed on a.m./f.m.
sound sets, of which there are three
models, including a radio-gramo-
phone.

A. C. Cossor, Ltd., Cossor House,
Highbury Grove, London, N.5.

COSSOR INSTRUMENTS (AND
EXPORT) (114)

This year’s exhibit is concentrated
largely on equipment for test and
alignment of sound and vision broad-
cast receivers, both for use in pro-
duction and maintenance. A typical
instrument is the “Telecheck and
Marker Generator  which, connected
to a standard oscilloscope, will present
the overall response curve of a tele-
vision receiver. There is also an
alignment generator for f.m. receivers
which will be demonstrated at work.

There is also to be a comprehensive
display of oscilloscopes ranging from
a miniature single-beam instrument to
specialized double-beam wide-band
models.

A range of export receivers is to
be shown.

Cossor Instruments, Ltd., Cossor House,
Highbury Grove, London, N.5.

DECCA (32)

The combination of a pre-tuned
three-programme f.m. receiver and
a multi-channel 17in television re-
ceiver in the Model DMC/DI18
gives a choice of all forms of enter-
tainment broadcast in this country.
Five Band I, three Band II and two
Band IIT channels are provided and
there are two blank positions.
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In the new Models RG100 and
RG103 radio-gramophones the nor-
mal short-. medium- and long-wave
ranges are retained as an alternative
to v.h.f. with continuous tuning over
Band II. Internal resonant dipoles
are provided for v.h.f. and a ferrite
rod aerial for the a.m. stations. Ex-
ternal aerials can also be used on all
ranges where necessary. The RG100
has a Garrard RC111 record changer
and a single pentode output valve,
while the RGI103 has a push-pull
output stage and uses the Garrard
RC80 record changer.

These new models will be supple-
mented by a choice of four other
television receivers, four radio-
gramophones and two portable re-
cord reproducers.

The Decca Record Co. Ltd., 1-3 Brixton
Road, London, S.W.9.

DEFIANT (80)

A feature of the 17in television set
is an electrical shift control; the 14in
retains the more usual mechanical
arrangement. In other respects the
sets are similar. Bands I and III
are covered with switch selection
and trimmer; separate aerial feeders
are used for the two bands.

A radio-gramophone, the RGSH-
756, has a_ push-pull output stage
and covers Band II as well as short,
medium and long waves. There is
a built-in Band II aerial and an
internal  ferrite-rod  aerial  for
medium and long waves. This can
be rotated by a panel control.

Co-operative Wholesale Society Ltd.,
!, Balloon St., Manchester.

DE LA RUE (214)

The many plastic materials shown
by this firm will include a range of
improved insulating boards, and
“ Delaron Copper Clad,” a compo-
site board specially produced for the
making of ““ printed ™ circuits by off-
set litho, silk-screen or photographic
processes. This laminate is made to
withstand the etching process and
subsequent dip soldering and also
has good characteristics for the
punching of holes.

Thomas De La Rue and Co. Ltd., 84-86
Regent Street, London, W.I.

DOMAIN (305)
This  exhibit comprises display
stands, tables and trucks. There are
10 models of tables for television
sets. They are of tubular metal
construction with a shelf.
Domain Products Ltd., Domain Works,
Barnby Street, London, N.W.I.

DUBILIER (221)

The wide range of capacitors and
resistors required by the radio and
electronics industries today is well
exemplified by the many different
types displayed on this stand. Promi-
nence is given to two types of high-
voltage capacitors for use in fly-back
e.h.t. circuits.  Alternative ~ types
with screw terminals or soldering
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lugs are available. The maximum
working d.c. voltage is 20kV for a
ceramic- and 30 kV for a plastic-tube
type.

For v.h.f. circuitry Dubilier have a
range of miniature silvered ceramic
capacitors in normal, feed-through
and bushing patterns.

Resistors also cover a wide field of
application; one of their latest addi-
tions is a dual “Q” type with con-
centric spindles and mains switch.

Interference suppression is a
speciality of this firm and they now
have a wide range of suppressors for
domestic and industrial apparatus.

Dubilier Condenser Co. (1925) Ltd.,
Duzon Works, Victoria Road, North
Acton, London, W.3.

DYNATRON (24)
One example of the range of
elaborate apparatus being shown on
this stand is the Ether Pathfinder
am./f.m. chassis. It is a tuner
covering two s.w. bands, medium
and long waves and the v.h.f. band.
It has an r.f. stage, frequency-
changer and two if. stages on all
bands. The output is 0.2V r.m.s.
for 40 per cent modulation and the

Printed circuit on De la Rue
copper laminate.

Right: Dynatron a.m./f.m.
tuner of Ether Pathfinder.

Above :  Cossor
signal generator.

Instruments  f.m.
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tuner is intended for use with the
(separate) LF10 a.f. amplifier. This
is a four-valve amplifier with push-
pull output giving 12W for under
0.1 per cent distortion.

A television set, the Condor, has
a 2lin tube and a 13-channel tuner.
Flywheel sync is fitted and a.g.c. is
provided on both sound and vision.

Dynatron Radio Ltd., The Firs, Castle
Hill, Maidenhead, Berks.

E.A.P. (303)

The portable “Elizabethan” mag-
netic tape recorder has a response
on playback which conforms to
C.C.LR. standards and can be used
for the reproduction of E.M.IL. and
other tape records made to these
standards. The amplifier may be
used independently for other pur-
poses with a level response from
30c¢/s to 15kc/s.

A new console model and two new
portable versions will also be shown.

E.A.P. (Tape Recorders) Ltd., 546

Kingsland Road, London, E.8.

E.A.R. (216)

Record reproducing equipment is the
principal concern of this firm. Port-

www americanradiohistorv com

able and console models range from
the “Mascot Minjature” to a
“High Fidelity F.M.-Gram.” The
“ Armchair Consolette ” is provided
with a special stand, or it can be
used as a table model.

Equipment for the demonstration
of gramophone records will also be
exhibited.

Electric Audio Reproducers Ltd., 17,
Little St. Leonards, London, S.W.14.

E.M.I. (215)

Equipment for tape recording at a
“ professional ” level is to be a
prominent feature of the E.M.L
exhibit. In this category is the high-
quality recorder Type BTR/2,
designed for record-making com-
panies and broadcasting organizations.
Different models provide for choice
of tape speeds up to 30in/sec. Other
recorders include a portable battery-
operated model weighing only 14}1b.

Other E.M.I. activities are also
represented in the exhibit. The
design and installation of relay dis-
tribution systems for both sound and
vision broadcasting is undertaken,
while another department deals with
sound amplification for public build-

Left : Collaro
““ Tape Trans-
scriptor.”

Decca RGI00
with v.h.f, range.

radio-gramophone

Left: Bush VHF54 covering long,
medium and v.h.f. bands.
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ings, hotels, factories and similar
places.
E.M.I. Sales & Service, Ltd., Hayes,

Middx.

E.M.l. INSTITUTES (311)

This institute offers home training in
the wvarious branches of applied
electronics. Emphasis is on the
practical side, and students are pro-
vided with experimental outfits on
which to work. However, there are
also courses on theoretical principles.

E.M.I. Institutes, Ltd., 10 Pembridge
Square, London, W.2.

EDISWAN (58)

Broadcast receiver wvalves include
recently introduced types for Bands
IT and III; among the latest produc-
tions are carthed grid triodes for both
parallel and series connection. A new
12in  cathode-ray  tube, Type
CRM124, has an ion trap tetrode gun
fitted as standard. Industrial trans-
mitting and special-purpose valves
include the “Vapotron ” with a novel
cooling system; the valve is cooled by
water vapour. Air cooling is used in
a new 1-kW valve for r.f. heaters.
Among the many components and
accessories shown by Ediswan will be
a 12-channel turret turner for tele-
vision receivers. A new co-axial
television feeder has cellular poly-
thene insulation; attenuation at

200 Mc/s i1s given as 3 and 3.2dB
per 100ft for the rigid and flexible
Components in-

types respectively.

clude a number of parts moulded in
high-performance fluorocarbon resins.

Edison Swan Electric Company, Ltd.,
155 Charing Cross Road, London, W.C.2.

EKCO (12, 121)

Tube sizes in the television sets
shown on this stand are 14in, 17in
and 2lin. Turret tuning is used for
the two bands and some models also
include provision for f.m. reception
on Band II. One of these, the
TC267, with a 17in tube, has spot
wobble, flywheel sync and a.g.c.
The 21in model (TC220) also has
these features.

Quite a large number of the sound
broadcast scts are now provided
with facilities for Band II reception.
The smallest is the U243 for a.c./
d.c. operation; it has built-in aerials
and a tuning indicator. The largest
is a radio-gramophone, ARG256,
which covers long, medium and
short waves as well as Band II.
There are a push-pull output stage
feeding a pair of loudspeakers, a
three-speed automatic record
changer, bass and treble tone con-
trols, while provision is made for
feeding the radio output to a tape
recorder.

Car radio sets are also on view, on
stand 121.

E. K. Cole Ltd.,
Essex.

Southend-on-Sea,

ENGLISH ELECTRIC (31)

The television sets shown on this
stand are available in two forms—

Ekco TC220 with
2lin tube.

Left : Ediswan
multi-way plug
and socket in
PTFE.

with and without provision for the
reception of the three f.m. Band II
stations. The vision side is switched
off in the Band II positions of the
selector switch.  All sets cover
Bands I and III. There are 17in
table and console models and a 21lin
console in which the tube operates
at 15kV. Permanent-magnet focus-
ing is used with electromagnetic
deflection and flyback e.h.t. The
set 1s designed for a.c./d.c. opera-
tion and a control barretter is fitted.
The power consumption is 170 W.

The English Electric Co. Ltd., Marconi
House, Strand, London, W.C.2.

EVER READY (54)

Though dry batteries for every con-
ceivable application in the radio and
allied field comprise the main Ever
Ready exhibit, there is also a range
of six battery-operated broadcast re-
ceivers. These comprise light- and
medium-weight portables and trans-
portables and two table models.

The Ever Ready Company (Great
Britain) Ltd., Hercules Place, Holloway,
London, N.7.

FERGUSON (14, 103)

A large range of television and sound
broadcast receivers is being shown.
The “nine-star™ television scts are
fringe-area models and include an
a.g.c. circuit in which the user has a
choice of two time constants. The

“new standard > sets are for normal
(Continued on page 419)

Right: English Electric CV46 with

2lin tube.
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G.E.C. 25-watt general-purpose amplifier.

Ever Ready * Brief Case’’ portable.

reception conditions. In each range
there are 14-in, 17-in and 21-in tube
models, and an earlier 12-in design
is retained in table-mode! form.

The sound receivers include the
model 329A, for a.c. operation, which
includes Band II f.m. reception.
There is a range of radio-gramo-
phones, some of which cover Band
1I. An adaptor to enable f.m. to be
received with any existing Ferguson
sot having pick -up sockets is shown.

Ferguson Radio Corp. Ltd., 105-109
Judd Street, London, W.C.1.

FERRANTI (13 & 120)

Broadcast receiving valves specially
designed for operating at around
200 Mc/s have recently been added
to the Ferranti range. Cathode-ray
tubes up to 2lin will also be shown.

A series of silicon junction diodes
have recently been introduced. These
are of the hermetically sealed type
with very low reverse current,
designed to withstand high operating
temperatures. An important part of
the exhibit comprises industrial
valves such as trigger tubes, miniature
stabilizers, thyratrons and high-volt-
age rectifiers. Specialized c.r. tubes
for industrial use include flying spot
scanners.

A demonstration unit will present
a picture on a long-afterglow c.r. tube
by means of a flying spot scanner
system.

Ferranti, Ltd., Hollinwood, Lancs.

G.E.C. (37)

Among the latest Osram valves is the
KT55, a relatively high-power out-
put valve for a.c./d.c. operation on
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Ferguson 352U a.c./d.c. transportable.

restricted h.t. voltages. A range of
recently introduced miniature receiver
valves has been designed for opera-
tion at around 200 Mc/s. There is
a new 2l-in cathode-ray tube with a
90° scan angle.

Three new p-n-p junction tran-
sistors, Types EWS53, EWS58 and
EWS59 cover many different applica-
tions, including use in r.f. circuits up
to about 0.5 Mc/s. Both germanium
and silicon diodes are to be shown, as
well as photo-electric devices and
cold-cathode trigger tubes.

The present G.E.C. range of tele-
vision receivers is very wide; all have
switch selection of alternative pro-
grammes and fully automatic gain
control. Fringe-area models are pro-
duced. Sound receivers for the
present season include a table model
and a radio-gramophone with provi-
sion for v.h.f. reception.

An interesting 25-wartt general-
purpose amplifier just produced has
a wide range of application. Flexi-
bility of control is a feature.

General Electric Company, Ltd., Magnet
House, Kingsway, London, W.C.2.

GARRARD (47)

Principal interest centres on the
3-speed record changers and record
players which form the foundation
of many proprietary radio-gramo-
phones. For the connoisseur there
is the Model 301 “transcription”
motor with minimum “wow ™ and
flutter, and a wide range of alterna-
tive pickups and record-playing
accessories.

Garrard Engineering and Manufac-
turing Co. Ltd., Swindon, Wilts.
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Ferranti silicon junction diodes.

G1BBS (209)

Television and radio tables and other
furniture are exhibited here. Record
cabinets are shown in sizes up to the
U568, holding 340 records.

Herbert E. Gibbs Ltd., First Avenue,
Montague Road, Edmonton, N.18.

GOODMANS (20)

Once again this stand will take the
form of a demonstration theatre—
this year with a seating capacity of
eighty. The  “Axiom” and
“Audiom”  high - quality loud-
speakers will be shown working in
a new range of enclosures (types
Axiom 180, 280, 480 and 172) which
have been designed to give good
transient response and a smooth bass
in cabinets of comparatively small
size.

The Axiom 80 loudspeaker unit,
which has hitherto been made for
export, is now available in this
country, and will be demonstrated.
It has a free-edged cone with canti-
lever suspension, and has a funda-
mental resonance of 20c/s.

Goodmans Industries Ltd., Axiom Works,
Wembley, Middlesex.

H.M.V. (48, 49)

High sensitivity and ease of tuning
are design features of the new
H.M.V. television receivers, which
have all main controls at the front.
Electrostatic focusing is used; the
line scan and e.h.t. unit is completely
sealed.

There is a range of sound receivers
covering the long, medium and v.h.f.
broadcasting bands. The Model 1252
tuner for connection to the pick-up
terminais of a receiver provides re-
ception of v.h.f. transmissions; the
unit is self-contained, with its own
power supply.

Equipment for the “ Stereosonic™
twin-channel sound reproduction
system, described in Wireless World
last May, can be heard working in the
H.M.V. demonstration room. This
equipment can also be used as a
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single-channel high-quality repro-
ducer of tape records or discs of all
characteristics.

E.M.l. Sales & Service Ltd., Hayes,
Middx.

HART (210)

On this stand is to be found a wide
range of record cabinets and tele-
vision tables. The last are of wood
coenstruction and have shelves and
castors.

Alfred Hart & Co. Ltd., 249 Upper
Street, Highbury Corner, Islington, Lon-
don, N.I.

HUNT (8)

With the addition of ceramics and
capacitors designed especially for use
in printed circuits, the range of
capacitors now produced by Hunt is
most comprehensive. It includes
electrolytics in a wide variety of
types, metallized paper, of which
the W97 (Thermetic) midget has a
nominal working temperature range
of —100°C to +100°C, metal foil
and paper types, silvered mica,
stacked foil and mica and ceramics.

A capacitor test set is also pro-
duced; it covers resistance measure-
ments as well.

Printed circuits is another activity
of this firm.

A. H. Hunt (Capacitors) Ltd., Bendon
Valley, Garratt Lane, London, S.W.18.

INVICTA (53)

The new Type 126 television receiver
with a 14-in tube, like all this vear’s
Invicta models, has a 13-channel
tuner. There is also a convertor unit
for adapting Band I sets for recep-
tion of Band III.
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A range of table model sound re-
ceivers and radio-gramophones pro-
viding both a.m. and f.m. reception
will also be shown.

Invicta Radio, Ltd., 100 Great Ports
land Street, London, W.1.

J.B. CABINETS (219)

The production of radio and radio-
gramophone cabinets for the trade
comprises the main activities of this
firm and their exhibit consists of a
selection of the more interesting
models produced recently.

J.B. Manufacturing Co. (Cabinets) Ltd.,
86 Palmerston Road, Walthamstow,
London, E.17.

J-BEAM AERIALS (104)

The television aerials made by ]J-
Beam have always followed a very
distinctive pattern, the feeder being
joined, wia a suitable matching sec-
tion, to the end of the dipole in place
of the more general centre connec-
tion. They have recently evolved an
even more novel aerial for Band III
fringe areas. It consists of a skeleton
slot combined with twin yagis.

J-Beam Aerials Ltd., Cleveland Works,
Weedon Road Industrial Estate, North-
ampton.

K.B. (16)

Although there are several 14-in tube
television sets shown on this stand,
in the main the new models have
17-in or 21-in tubes. They all have
turret tuners for Bands I and III.
Among the 17-in models there is one
specially designed for fringe areas.
Many of the broadcast sets now
include v.h.f., the sets in general
covering medium and long waves
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Invicta Band Ili convertor.

Left: Twin-channel reproducers
for HM.V. “Stereosonic’’ system.

and Band II. Radio-gramophones
are also shown. The MG.30 has
three loudspeakers mounted in
angular planes.

Kolster-Brandes Ltd., Footscray, Sid-
cup, Kent.

LABGEAR (204)

The production of television aerials
is a new departure for Labgear; the
models shown include indoor and
outdoor types and a novel design s
a dual-band system comprising a
single dipole for Band I and a two-
element system with a fork-like
attachment to the Band I dipole for
Band III. A single feeder is used.

One of the Band III 4-element
outdoor aerials intended for areas of
poor reception (not necessarily
fringe) has wide spacing between
elements and it is claimed this pro-
vides a somewhat better signal than
usual. A broadside array consisting
of two wide-spaced 4-element yagis
is said to serve for most fringe areas.

Labgear (Cambridge) Ltd., Willow
Place, Cambridge.

LINGUAPHONE (207)

This company provides courses of
instruction in a great number of lan-
guages; teaching is through the
medium of gramophone records.
Various kinds of reproducing equip-
ment are available, including a head-
phone attachment enabling the
student to listen without disturbance.

Linguaphone Institute, Ltd., 207-209
Regent Street, London, W.I.

MCMICHAEL (40)

Particular attention is paid in this
season’s television receivers to inter-
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lace so as to ensure high-quality
definition under all conditions of re-
ception. Another feature of the new
sets is the omission of a line output
transformer; one reason is 1o elimin-
ate one potential cause of break-
down, another is to 1estrict tempera-
ture rise in the set. In the absence
of an output transformer e.h.t. is
derived from a separate generator.
Table and console television sets
with from 14-in to 17-in tubes are
shown and are available with or

without a radio chassis. Twelve-
channel turret rtuners are usad
throughout the McMichael range.

Sound radio sets include a standard
chassis for fitting to television sets
and several table models, consoles
and radio-gramophones.

McMichael Radio Ltd.,
London, W.C.2.

190 Strand,

MARCONIPHONE (50)

Four new television receivers have
been introduced; these give the
choice between 14-in and 17-in
tubes, and table or console cabinets.
All are for a.c./d.c. supplies and
embody switched coil tuning for 13
channels.  Automatic vision gain
control is fitted and a wide-range
tunable filter is provided for mitigat-
ing the eflects of diathermy or simi-
lar kinds of interference. An 8-
channel Band III converter unit for
fitting to earlier Marconiphone sets
is to be shown.

Most of the new sound receivers
provide for v.h.f. reception as well as
for medium and long waves, and are
also available as radio-gramophones.

There will be a comprehensive dis-
play of cathode-ray tubes and valves.

The Marconiphone Company, Ltd.,
Hayes, Middx.

MASTERADIO (36)
Without exception all Masteradio
television receivers provide 13-

channel tuning, embody an ion trap

Kolster-Brandes MV
100 with 21-in tube.
The legs are de
tachable.
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New * Bib " (Multicore) tape splicer.

Two-band television aerial made by Labgear.

and are housed in cabinets designed
especially for wide-angle viewing. All
are superhets and, with the exception
of Model TE21C, which is for a.c.
mains, they operate on either a.c. or
d.c. supplies. Tube sizes range from
14in to 2lin.

One of this season’s sound broad-
cast sets is an a.m./f.m. model cover-
ing four wavebands; it is known as
the “ Elstree ” and is a table model.

Masteradio Ltd., Fitzroy Place, London,
N.W.I.

MULLARD (18)
This year’s exhibit aims at provid-
ing visitors with easily assimilated
explanations of the functioning of
various electronic devices, particu-
larly of valves, cathode-ray tubes and
transistors. There will also be a
demonstration showing the advant-

ages of f.m. broadcasting.
In one of the demonstration rooms

McMichael Model 555 bureau radio-
gramophone. It has a v.h.f. band.
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a specimen 20-W amplifier built
around the new EL34 pentode valve
will be working. The design of this
amplifier was discussed in detail in
Wireless World for May and June
this year. Another demonstration
room will show the uses of devices
intended primarily for the equip-
ment manufactured, including pic-
ture tubes and components for 90°
scanning, transistors for hearing aids,
Ferroxcube ferro-magnetic cores and
a new grade of Ticonal permanent
magnets for loudspeakers. Some of
the newer applications of transistors
are also demonstrated.

Mullard, Ltd., Century House, Shaftes-
bury Avenue, London, W.C.2.

MULTICORE (63)

The main exhibit here will show by
practical demonstration how Ersin
Multicore wire solder is used in the
manufacture of radio receivers.
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Though most radio needs are met
by six different tin-lead alloys in
nine gauges, it is interesting to know
tnat as many as 400 different speci-

fications are  available with, for
example, melting points ranging
from 145°C to 296°C. Another

Multicore exhibit shows a complete
soldering process that has been de-
veloped for printed circuit tech-
niques of manuSacture.

The Bib splicer for magnetic re-
cording tape is now being produced
in the modified form described in
our February issue.

Multicore  Solders, Ltd., Maylands
Avenue, Hemel! Hempstead, Herts.

MURPHY (29)

One of the features of this exhibit is
a range of broadcast receivers which
include Band II in their frequency
ranges. The sets all cover medium
anc long waves and one short wave-
band and have a double-triode v.h.f.
tuner in which one section acts as an
earthed-grid r.f. amplifier and the
other as a mixer-oscillator. There is
an internal dipole for Band II and
this also functions as a plate aerial
on the other bands. One model, the
A242R, is a radio-gramophone.

Television sets are of 14-in and
17-in types and have turret tuners
with a cascode r.f. stage to cover
Bands I and III. A direct-drive
scanning circuit is used and the sets
are available both as table models
and as consoles.

Band III convertors
Murphy sets are available.

Murphy Radio Ltd., Welwyn Garden
City, Herts.

for older

NAVY (307)

Among the examples of marine
radio-communication equipment and
electronic aids to navigation to be
seen on this stand are the trans-
mitter-receiver supplied to members
of the Royal Naval Volunteer (Wire-
less) Reserve for use in their own
homes and equipment for the fac-
simile transmission of weather maps.

The trend of progress in marine
radio equipment is exemplified by
replicas of the W /T office in a small
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ship of the 1920’s and in its modern
counterpart.

The Admiralty,
SW.I

Whitehall, London,

PAM (61)

Three table-models and one console
comprise the television receiver
range. The 17in Model 752DL is
notable for its use of twin loud-
speakers. All models are for a.c./
d.c. operation with provision for 13
channels on Bands I and III.

The new a.m./f.m. sound receivers
will be shown: Model 701 with c.r.
tuning indicator in a table cabinet
and Model 702RG, a radio-gramo-
phone in a bureau cabinet.

The Pam “Pixie” portable is
made by the printed circuit tech-
nique.

Pam (Radio and Television) Ltd., 295
Regent Street, London, W.I.

PAMPHONIC (34)
High-quality amplifiers, loudspeakers
and microphones for both p.a. work
and domestic sound reproduction
will be shown, as well as magnetic
tape sound delay mechanisms for
sound reinforcement in large audi-
toriums.

One of the principal items is the
“1002” 25-watt amplifier for which
only 0-05% distortion at 15 watts
(Lke/s) is claimed. The pre-
amplifier, in addition to a wide range
of variable tone controls, gives com-
pensation for the main groups of
recording characteristics and has
provision also for radio, microphone
and magnetic tape inputs. The fre-
quency range of the equipment is
2c¢/s to 100kc/s with 28dB of
negative feedback.

Among the p.a. equipment an all-
weather “Loud Hailer” with self-
contained rotary converter designed
to run from 12-volt accumulators is
well worth close inspection.

Pamphonic Reproducers Ltd., 17 Strat-
ton Street, London, W.]I.

PERMANOID (111)
Two low-loss coaxial cables suitable
for use in Bands I and II fringe areas
and in most areas of Band III are
now manufactured by Permanoid.
One, the Type 308, is largely air-
spaced with a spiral of polythene cord

Pilot turret tuner adaptor kit.

Left: Pamphonic 10-watt amplifier, type 600V.
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surrounding the centre conductor. It
has a loss 3.5dB at 200 Mc/s. An
even better performance is exhibited
by the Type 308EP with an attenua-
tion of only 3.3 dB at 200 Mc/s; for
100ft in every case.

Permanoid Ltd., New Isling:on, Man-
chester, 4.

PETO SCOTT (55)

Television receivers are shown on
this stand in both 14-in and 17-in
models, the sets being otherwise sub-
stantially the same. A turret-tuner
is fitted and a form of a.g.c. is used
on both sound and vision. The video
amiplifier has a cathode-follower out-
put stage. The c.r. tube is operated
at 14kV.

The sets are for a.c. only and both
table and console models are listed.

Peto Scott Electrical Instruments Ltd.,
Addlestone Road, Weybridge, Surrey.

PHILCO (i5)

The range of Philco receivers for
this season is wide, including as it
does a.m. two- and three-band sets,
portables and transportables and
am./f.m. models. All the Philco
television receivers have 13-channel
tuners. Car radio receivers with
push-button control are also pro-
duced.

Emphasis is placed on the compre-
hensive series of fully tropicalized
sound receivers and car radio sets
for export.

Electronic training units are also
to be shown.

Philco (Overseas) Ltd., Romford Road,
Chigwell, Essex.

PHILIPS (27, 42, 43)

Broadcast and sound-reproducing
equipment to be shown for the first
time includes a car radio receiver,
a table model television set, a port-
able record player with built-in
amplifier and automatic changer and
a new record changer unit. There
is also a new range of high-quality
sound reproducing units.

The new television receiver has a
17-in tube and is fitted with an all-
channel turret tuner. Flywheel sync
and a.g.c. are included.

Among the sound receivers is an
a.m./f.m. model embodying a rotat-
able ferrite rod aerial for long and
medium wave reception and a dipole
for v.h.f. Push-button controls are
provided.

The new Philips car set is a two-
unit mode] with separate speaker and
is permeability tuned.

Philips Electrical, Ltd., Century House,
Shaftesbury Avenue, London, W.C.2.

PILOT (56)

This exhibit includes a new range
of television receivers with 13-
channel turret tuners to which coils
are ready fitted for four channels in
Band I and three in Band III. Auto-
matic gain control and flywheel sync
are embodied in all sets.

The range of sound receivers

(Continued on page 423)
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includes a mains portable with ferrite
rod built-in aerial and a battery-
mains set. There are also two new
receivers and one radio-gramophone
which cover the v.h.f. band.

Pilot Radio, Ltd., Park Royal Road,
London, N.W.10.

PLESSEY (122)

This firm manufacture a very wide
range of components and accessories
exclusively for the radio and elec-
tronics industries. Their exhibit con-
sists of a selection of components and
parts illustrating the vast scope of
their activities. Many new items are
in evidence and particular attention
has been given to mceting the re-
quirements of overseas visitors.

The Plessey Co. Ltd., Vicarage Lane,
iIford, Essex.

PORTOGRAM (65)

Record reproducers of the portable
type aave for many years been the
speciality of this firm, and 2 wide
choice of specifications is offered.

In addition, two interesting new
console reproducers have been de-
veloped. The HF65 is for record
reproduction and incorporates a high
quality amplifier and twin loud-
speakers arranged to radiate from
the sides of the cabinet to give wide
sound diffusion. There is ample
record storage space and provision
for the addition of an fun. feeder
unit. Model TR100 is primarily a
conscle tape recorder and reproducer
with space for the inclusion of a
gramophone turntable or record
changer and an f.m. feeder unit. In
this model a large bass-reflex enclo-
sure is associated with the loud-
speaker.

Portogram Radio Electrical Industries
Ltd., Preil Works, St. Rule Street, London,
S.W.8.

PYE (30)
Detsils of the Pye exhibit were not
available at the time of going to
press. In addition to the normal
range of television and sound broad-
cast receivers a special display of
high-quality ~ sound reproducing
equipment is to be staged.
Pys, Ltd, Radio Works, Cambridge.

R.A.F. (306)

Amongst the equipment being shown
by the RAF. is the *sonobuoy ”

R.C.A. Paotephone 12-wait * High-Fidelity '

amplifier.
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used by aircraft for the detection of
submarines. The cylindrical buoy,
6 inches in diameter, houses a trans-
mitter which is  automatically
switched on when dropped into the
sea. All underwater noises in the
vicinity of the buoy are picked up by
a microphone and radiated by the
aerial which is automatically erected
when the transmitter is switched on.

Examples of air traffic _control
equipment, ground and air-borne
transmitters and a pictorial display of
telemetry as used in guided missiles
will also be seen on this first-floor
stand.

Air  Ministry,
London, S.W.I.

Whitehall ~ Gardens,

RCA PHOTOPHONE (110)

Inputs for magnetic and crystal
pickups, radio, tape and micro-
phone are provided in the control
stages of the RCA * High Fidelity ”
12-watt amplifier. The microphone
input can be mixed with the radio/
tape input.

Disc playback characteristics con-
form to the 1955 R.[.A.A. recom-
mendations, and are supplemented
by a high-pass filter (cut-off 20 c/s)
and optional low-pass cut-offs at 10,
7 and 5 kc/s with slopes variable
up to 35dB/octave. Variable bass
and treble controls give up to
+15dB at 30c/s and 15kc/s.

The main amplifier is stated to be
flat within 0.2dB between 20 and
25,000 c/s, to have total harmonic
distortion less than 0.1 per cent at
10W, 700c/s, and a noise level
85 dB below the rated output of 12
watts.

RCA Photophone Ltd., 36 Woodstock
Grove, London, W.I2.

Portogram HF65
record reproducer
incorporating twin
loud-speakers.

i
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R.G.D. (11)

Two new television receivers (1756T
and 1756C) employ “ Synchrolock”
circuits for line timebase stability
under adverse conditions of recep-
tion,

The new “ Three-Fifteen” radio-
gramophone includes a v.h.f. band,
and this feature is also provided in
the “One-Twelve” table-model
receiver.

Other new models to be seen are
the “Three-Twelve” console auto-
matic radio-gramophone with 2%-
watt output, and the “ Five-O-Five »?
automatic record reproducer.

Radio Gramophone Development Co.
Ltd., Eastern Avenue West, Mawneys,
Romford, Essex.

R.$.G.B. (310)

Amateur  television transmission,
demonstrated on a closed circuit,
a low-power portable transmitter,
typical of those used for field days,
and an automatic morse sender are
features of the Society’s stand.

The “R.S.G.B. Amateur Radio
Call Book” and “ A Guide to Ama-
teur Radio ” are among the Society’s
publications available on this stand.

Radio Society of Great Britain, New

Ruskin House, Little Russell Street,
London, W.C.I.
R.T.R.A. (302)

As would be expected this stand is
devoted exclusively to the require-
ments of the dealer. On it will be
found details of the various services
offered by the Association to its
members; in particular the receiver
maintenance-insurance scheme oper-
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Four-valve portable embodying
T.C.C. printed-circuit element.

S ENRE G
i fi’.“!«sawﬂ"ﬂ e
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ated by  Telesurance through
R.T.R.A. dealers.
Radio and Television Retailers’ Assoc:-

ation Ltd., 26 Fitzroy Square, London, W. 1.

REFLECTOGRAPH (203)

In the tape mechanisms which form
the basis of this firm’s magnetic
recorders and reproducers, a unique
continuously variable speed control
is employed. Models are available
for industrial and scientific applica-
tions as well as for domestic high-
quality sound reproduction.

The latest development is the
Model RR100 which has separate
amplifiers with facilities for monitor-
ing during recording. Four trans-
istors are employed in the playback
amplifier with the object of reducing
residual hum below the level pos-
sible with valves.

Rudman, Darlington (Electronics) Ltd.,
Wednesfield, Staffs.

REGENTONE (38)

A new table-model sound receiver
(A155FM) and two radio-gramo-
phones (ARG79FM and ARG89FM)
provide facilities for v.h.f. as well ag
long, medium and short waves.
These will be supported by a wide
choice of popular models, including
the ARG77 and the Multi 99 table
radio-gramophone.

The established television range
of five models, two table, two
console and a combined television-
radio-gramophone, continues un-
changed.

Regentone Radio and Television Ltd.,
Eastern Avenue West, Romford, Essex.
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* Editor Super** (Tape
Recorders
Ltd.

(Electronics)

Regentone ARG79 M
gramophone.

radio-

ROBERTS (117)

Efficient circuitry and meticulous
attention to finish and external
appearance characterize the portable
sound receivers made by this firm.
There is a choice of types for bat-
tery, mains or mains/battery opera-
tion and more recent models are
fitted with “Ferroxcube” aerials.

Roberts' Radio Co. Ltd., Creek Road,
East Molesey, Surrey.

ROLA CELESTION (17)

In addition to representative
examples of loudspeakers for set
manufacturers, a number of special
types will be shown to illustrate the
versatility of the company’s manu-
facturing resources. P.A. units for
covering large areas, sources for
underwater ~ communication  and
flame-proof types for use in mines
and oil refineries will be included
in the display.

Rola Celestion Ltd., Ferry Works,
Summer Road, Thames Ditton, Surrey.

S.T.C. (119)

A range of selenium rectifiers, in-
cluding h.f. types, is to be shown.
There will also be a series of recti-
fiers for sound and vision broadcast
receivers as well as eh.t. tubular
rectifiers and “Q” rype unistors.
Three groups of high-voltage light-
weight aluminium recrifiers, includ-
ing types for aircraft and other uses,
will also be shown, as will
germanium junction power rectifiers
and photo-electric cells.

A demonstration is to show the
manufacture of tubular rectifiers, in-
cluding electronic coiting of the

www americanradiohistorv com

~

components used in assembly. Other
displays will illustrate the use of
germanium power rectifiers and
servo-motor  control  through a
photo-electric cell,

Standard Telephones & Cables, Ltd.,
Connaught House, 63 Aldwych, London,
W.C.2.

SAPPHIRE BEARINGS (304)

As one of the indusiry’s principal
manufacturers of gramophone repro-
ducing styli, this firm will be show-
ing examples of “flame-fashioned ”
surface finish under the microscope.
A modern type of shadowgraph will
also demonstrate the method of
checking the radius of the point to
0.0001in.

Sapphire Bearings Ltd., 96a Mount
Street, London, W.I.

SIMON (10)

Magnetic  tape  recorders for
domestic and professional use are
represented by the recently intro-
duced portable Model SP/2 and by
a replica of the long-duration tape
monitoring equipment installed in
the control tower at the Royal Air-
craft Establishment, Farnborough.

The Model SP/2 is notable,
among other things, for the ready
accessibility provided by the re-
designed case, and for the fact that
it includes an independently avail-
able 10-watr reproducing amplifier.

Simon Equipment Ltd., 48-50 George
Street, London, W.I.

SOBELL (19)

The range of sound broadcast sets
includes models covering the f.m.
Band II and radio-gramophones.
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Telequipment 2-band television
pattern generator, Model WG44,

Reflectograph Series RRI00 tape recorder.

Television models include 14-in
and 17-in types and are for a.c./d.c.
operation covering Bands I and III
with turret tuning.

Radio & Allied Industries Ltd., Langley
Park, Slough, Bucks.

SPECTO (206)
This firm is showing a magnetic
tape reproducer for tape records
having the C.C.LR. characteristic.
The output has 15 W output with a
response within +0.5 dB from 10¢/s
to 20 ke/s. The harmonic distortion
at 10-W output is claimed to be
under 0.4% at 40¢/s and less at
higher frequencies. Treble and bass
tone controls are provided.

The reproducer and amplifier are
available together or separately.

Specto Ltd.,, Vale Road, Windsor,
Berks.

SPENCER-WEST (211)

In addition to pre-amplifiers for tele-
vision and distribution amplifiers for
Bands I, II and III, this firm is
showing a range of convertors. The
Type 30 is a simple model to permit
reception of one station in Band I
and one in Band III, while the Type
33 provides two channels in Band
111. This has a neutralized-triode
r.f stage with a pentode mixer and
triode oscillator. A feature of the
un:t is that remote switching for
station selection is provided.

The “ Adder ” is a more elaborate
convertor for 13 channels and pro-
vides an output at intermediate
frequency.

Spencer-West Ltd., Quay Works, Great
Yarmouth.
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Taylor Model 45C valve test set.

STELLA (51)

Models making their first appear-
ance include a portable mains/bat-
tery broadcast receivers in a plastics
case; a ferrite rod aerial is fitted.
A new console radio-gramophone
includes provision for v.h.f. recep-
tion, for which a built-in dipole is
provided.

A new table-model television
receiver, fitted with a 17in tube, is
designed for use within the service
areas. It embodies a.g.c. on both
sound and vision and is fitted with
a turret tuner.

A record player with a built-in
three-valve amplifier has been intro-
duced; this is additional to the

model STS0A portable record
player for use with existing
amplifiers.

Stella Radio and Television Company,
Ltd., Oxford House, 9-15, Oxford Street,
London, W.I.

T.C.C. (45)

A special feature is made this year of
capacitors designed especially for
television receivers covering Band III
and, with an eye to the future, Band
IV also (470-585 Mc/s). These are
all ceramics and consist of lead-
through and stand-off bypass capaci-
tors constructed from “Hi-k ” (high
dielectric constant) ceramic and small
pre-set trimmers made from “Low-
k» ceramic.

For circuits where high capacitance
couplings are wanted in a reasonably
small physical size T.C.C. have a
range of “ Superlitics”; these are
electrolytics with leakage resistances
comparable to many paper types.
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A new development is a sub-
miniature electrolytic of high capacit-
ance and low-voltage rating for use
in transistor circuits.

Printed circuits are becoming an
important activity of T.C.C. and the
many different specimens shown ex-
emplify the various applications now
found for these assemblies in radio
and electronic cquipments.

Telegraph Condenser Co. Ltd., Wales
Farm Road, North Acton, London, W.3.

TAPE RECORDERS (66)
The “Editor” and “Playtime”
series of tape recorders have been
augmented by the “Editor Super
Hi-Fi” and the “Playtime Plus.” In
the former a large-diameter loud-
speaker is mounted in the detach-
able lid, and in the “ Playtime Plus”
a playback amplifier has been in-
cluded. The new “Playtime Plus”
weighs only 20lb.

Tape Recorders (Electronics) Ltd., 3
Fitzroy Street, London, W.1.

TAYLOR (6)

Prominent among the new pieces of
test equipment introduced this year
is a versatile valve tester known as
the Model 45C. Valveholders to ac-
commodate all valves in current use,
English, Continental and American,
are disposed about the top with the
controls on the front. Charts give
test conditions for over 4,000 valves.

Other items of particular interest
at the present time are a signal
generator covering Band IIT televi-
sion wavelengths, a 20-kQ/V test
meter and a television/f.m. receiver
alignment frequency-modulated oscil-
lator; the range is 5 to 250 Mc/s.

Taylor Electrical Instruments Ltd.,
419-424 Montrose Avenue, Slough, Bucks.

TELEQUIPMENT (105)

The WG44 television pattern genera-
tor made by this firm covers both the
Band I and Band III television fre-
quencies and gives the choice of
several combinations of horizontal
and vertical bars for testing a receiver
in the absence of a “live” broadcast.
They make, also, factory-type test
equipment and a high-grade oscillo-
scope.

Telequipment Ltd., 1319a High Road,
Whetstone, London, N.20.

TELERECTION (7)

A distinctive feature of this firm’s
multi-element Band I television and
fm. aerials is that a “delta ” match-
ing system is employed for the
feeder. Some aerials are also given
a slight upward tilt; this is particu-
larly noticeable in the © Multimus™
series of 4-element fringe area types;
which incidentally now includes one
for f.m. broadcasting.

Between the fringe area types and
single dipoles comes a considerable
number of intermediate patterns for
all three v.h.f. bands for use at
various distances from the trans-
mitters  Indoor and outdoor types
types are included. Fringe area
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Westinghouse contact-cooled rectifiers,

Band III aerials are now available
with six or more elements, and in
general folded dipoles are used.

Telerection Ltd., Antenna Works, St.
Paul’s, Cheltenham, Gloucester.

TELEVISION SOCIETY (315}
In addition to providing a rendez-
vous for members and visitors, the
stand of the Television Society also
serves as an information bureau. Re-
prints of some of the papers read
before the Society during the past
year or so, including Gouriet’s “In-
troduction to Colour Television,”
will be available.

Television Society,

Avenue, London, W.C.2.

TRIX (26)

A wide variety of sound reproduc-
ing equipment for high-quality
domestic and public address applica-
tions is made by this firm. The
“Recital”  console gramophone,
which incorporates the Model T41
amplifier, has been improved in de-
tail finish, and a new series of cases
and improved amplifier performance
are to be found in the * Trixette”
range of portable gramophones.

For p.a. work a new 150-watt
amplifier (Model T152) has been
developed which can be duplicated
and operated from a single drive
unit (Model T152ID) to give 300
watts for large installations. A new
moving-coil  microphone  (Model
G7871) and general-purpose p.a.
loudspeaker (Model G7073) are
available, and for motor coaches a
small, simplified battery-operated
amplifier (Model B65/MX) provides
an output of 5 watts.

Trix Electrical Co. Ltd., 1-5 Maple
Place, London, W.I.

ULTRA (41)

Television receivers with tubes of
14in, 15in and 17in are shown by
this firm and all provide for recep-
tion in Bands I and III. The

164 Shaftesbury
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Wolsey Model BAY4 Band I1ifringe-area
television gerial.

Vidor *Marquisa® all-purpose mains
portable,

VT9-17 is for a.c./d.c. operation and
has a.g.c. on both sound and vision.

Broadcast sets covering the f.m.
Band II as well as medium and long
waves are also shown. One such
model forms part of a radio-gramo-
phone in which the automatic
changer can deal with 334, 45 and 78
r.p.m. type records.

The “Ultra Twin,” an a.c./d.c./
battery portable, is now available in
a cabiner with sliding doors.

Ultra Electric Ltd., Western Avenue,
Acton, London, W.3.

UNITED APPEAL FOR THE BLIND (316)
At the invitation of the Radio
Industry Council, the “ United
Appeal,” which acts on behalf of a
number of associations for the blind,
is again staging a live demonstration
to show how blind people can take
their place in the radio industry
side-by-side with their sighted col-
leagues. The equipment for the
demonstration is provided by Philips
Electrical.

United Appeal for the Blind, 28 Man-
chester Street, London, W.1.

VALRADIO (118)
The tuner produced by this firm,
and used in their television receivers,
provides for sound reception in
Band II as well as for television in
Bands I and III. It covers the
range 40-100 Mc/s in four steps and
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170-225 Mc/s in two steps. Con-
tinuous tuning between the steps is
effected by the permeability method.

Valradio, [td., New Chapel Road,
High Street, Feitham, Middx.

VIDOR (28)

Two new 12-channel table-model
television receivers have been intro-
duced this year; they are the Models
CN4230 and CN4231; both embody
the same receiver chassis, but the
former has a 14-in tube and the latter
a17-in. A small but important point
is that the tube protecting glass is
easily removable for cleaning.

Among the many portables is a
new 4-valve, 2-waveband model, the
CN432. It is a very small “up-
right” style, all-dry battery operated
with low-consumption valves, a 5-in
loudspeaker and a ferrite rod aerial.

The display of receivers is sup-
ported by a full range of dry batteries,
including hearing-aid types.

Vidor Ltd., Erith, Kent.

WEARITE (218)

One of the pioneers in this country
in the design of tape mechanisms for
magnetic recording, this firm will be
showing the versatility of their
“Tape Deck” as applied in indus-
trial and Service equipment as well
as in the “Ferrograph” portables
for sound recording and reproduc-
tion.

The Wearite range of audio and
radio components is supplemented
by new coils and transformers for
v.hf./f.m. receivers.

Wright and Weaire Ltd., 131 Sloane
Street, London, S.W.I.

WESTINGHOUSE (101)

Contact-cooled rectifier units in a
wide choice of ratings have recently
been introduced for use in television
and sound broadcast receivers.
These units are designed for mount-
ing in close contact with a metal
chassis, and, by dissipating their
heat through it, allow a reduction in
bulk, cooling fins being no longer
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equired. The cmphasis of the
¥estinghcuse exhibit will be on the
nore specialized types of recufiers
uch as germanium crystal, copper-

yxide units for measuring Instru-
nents, “Westectors” and some
niniature high-voltage units.

Scaled tubular rectifiers  with
juadruple-voltage  elements  are
shown for providing eht for

sathode-ray tubes.
Westinghouse Brake & Signal Co.,
td., 82, Ycrk Way, London, N.J.
WHITELEY ELECTRICAL (25)

The new WBI2 high-quality ampli-
fier and feeder unit makes use of
the ““ultra-linear” method of con-

nection in the output stage and has
switched selection of pickup match-
ing. A new f.m. tuner has also been
developed.

A 15-in concentric duplex unit
and a ready-to-assemble corner re-
flex cabinet kit for 10-in and 12-in
units have been added to the loud-
speaker range, Which includes
cambric cone types from 2%in to 18in
in diameter.

Representative examples of the
wide range of components supplied
to industry and the Government de-
partments will be shown.

Whiteley Electrical Radio Co. Ltd.,
Victoria Street, Mansfield, Notts.

WOLSEY (5)
This year a special feature of Wolsey
Band-I1I television aerials is that the
insulators on the aerials are made of
polythene specially moulded to pro-
vide a good waterproof junction be-
tween the dipoles and the insulator.

The range of aerials has been
greatly extended and, while the main
emphasis is on Band-III types, both
existing television requirements and
v.hf. sound are fully provided for.
Pre-assembly in the factory is still
one of the main features of this firm’s
products.

Wolsey Television Ltd., 43-45, Knight's
Hiil, West Norwood, London, S.E.27.

LETTERS TO THE EDITOR

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

“ Tape Bookmark ™

A METHOD I have been using for “finding the place”
on magnetic tapes is to impose a large amplitude sub-
sonic on the tape—about 2¢/s from a dippy oscillator for
30 sec. I find about 20V into the recording amplifier,
which normally requires 50mV mean, is ample. Where
the recording head is fed from an output pentode via a
high resistance, shunting the resistance with a 4pF paper
capacitor should be effective.

On fast wind or rewind, although the tape is about
1in from the playback head, a loud note is heard in the
100-400c/s range, according to the tape speed. By count-
ing these markers, which are placed between each item,
I can find the right place on the tape.

A simple switching circuit could be made to operate
a device like the selector shown in the article by Price
and Frewer in your April, 1955, 1ssue.

The only drawback is that the indexing can only be
done on one track, as, although it does not affect the
adjacent track in any way, it comes through on fast rewind
whichever track is in use. If difficulty is found with
erasure, a permanent magnet can be used to remove the
last traces of the subsonic.

Coventry. R. G. WICKER.

FOR office dictation and telephone recording, where it is
only necessary to mark the interval between messages,
I have found it useful to inject into the head for a second
or two a small voltage at 50c/s, derived from the filament
circuit, which gives a recognizable signal on fast wind.
Manchester. E. S. RUSHTON.

Magnetic Tape Characteristics

IT is refreshing to read the article “Does the tape
characteristic matter?” in your March issue and still more
to note the conclusions you reach. The fact that “it
depends on the machine” is only too well known to tape
manufacturers but not all machine manufacturers realize
it as yet and very few of the users.

It is perhaps going too far to suggest that, if a tape has,
in its own right, a characteristic, then so has a mu-metal
stamping but the underlying idea is quite logical. There
arc one or two factors, in addition to those mentioned in
the article, which may possibly have influenced some of
the characteristics shown, such as optimum bias current
(query: were all the runs on any one machine carried out
with a fixed bias current?), surface smoothness and tape
thickness, although this last factor is perhaps implied at
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the end of the first paragraph. Differences in top response
between machines could, of course, be due in part to
different air-gap width of the playback head.

As regards the one specific anomaly you mention,
tape No. 4 may be of lower coercivity than tapes 5 and 7
and the bias field strength may be lower on machine (C)
than on the other two. As a result the bias value may
be nearer the optimum on machine (C) for tape 4 but
too low for tapes 5 and 7. At the same time tapes 5 and
7 show good top response on machine (C) as might be
expected if they were of higher coercivity and under-
biased.

What is puzzling is the pair of curves on machine (C)
for tape 6. Were they taken with the tape running in
opposite directions or—horrible thought—with the coat-
ing in contact and remote from the head? ‘

Slough, Bucks. H. G. M. SPRATT.

The Cascode

« CATHODE RAY’S” statement on page 399 of your
August issue that a.g.c. would be ineffective if applied to
Fig. 1 is incorrect. In fact, the required voltage for any
given control is roughly one half that required by Fig. 2.
When the valve is used as in Fig. 1, the characteristics
approach that of a “straight-mu » type and in Fig. 2
that of a “variable-mu” type.

The circuit shown in Fig. 2 is usually preferred since
its cross-modulation characteristic is superior. This
point is fully discussed in RCA Review, March, 1931,
in an article “Use of new low-noise twin triode in
television tuners.” G. R. WOODVILLE.

M.O. Valve Company.

Cathode Ray writes:—My apology to readers for my mis-
statement about the cascode, and thanks to Mr. Woodville
for correcting it.

Battery-mains Short-circuits

I HAVE had in for repair many battery-mains receivers,
and in several cases filament and/or dropping resistor
breakdowns have been the result of partial short-circuits
due to the battery leads, where batteries are not in situ
and mains operation is used, contacting with the metal
chassis or components underneath.

Surely it would be a simple matter for manufacturers
of these sets to provide dummy sockets in the cabinet
material to take these leads, and thereby prevent many
unnecessary breakdowns and other complaints?

Stowe, Buckingham. W. H. JARVIS.
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" NEON E.M.
TUNING
INDICATOF

By

JOHUN D. COLLINSON’

High Sensilivity with Indication of + or —

TO the listener interested in high-quality sound
reproduction a frequency-modulated v.h.f. broadcast
system approaches the ideal. In contrast to the
medium-wave a.m. service, it is difficult to design an
f.im. receiver with a poor audio-frequency response.
A wide frequency response in itself, however, is of
little value if impulse noise is allowed to obtrude on
the programme, or if non-linearity distortion in the
receiver mangles the signal before application to a
“D,,<0.01% > high-fidelity amplifier.

Both noise and distortion can be kept to low values
in well designed and aligned receivers, but the user
must play his part in getting the best performance
from any given set by tuning 1t in correctly.

If a receiver is correctly designed and aligned so
that the i.f. passband and the discriminator character-
istic are symmetrical, and the i.f. signal produced by
the received unmodulated carrier is exactly in the
middle of the passband, impulse noise will be fully
rejected.

The phase-modulated components of the noise,
being evenly distributed throughout the passband,
correspond to a signal whose mean frequency is that
of the midpoint of the passband, so that the discrimin-
ator output is zero. If the carrier is mistuned a
standing d.c. will appear at the discriminator output
which reduces to zero for the duration of the noise.
Thus an audio signal will appear proportional to the
amount of standing d.c., which in turn is proportional
to the amount by which the carrier is mistuned.

Sources of Distortion

Non-linearity distortion can arise both in the if.
amplifier and the discriminator. If the carrier is
mistuned, large deviations can swing the signal past
one side of the flat top of the i.f. amplifier passband.
Amplitude variations are removed in the limiter
stage, but phase changes occur at the same time.
When demodulated the audio signal will be asym-
metrical, showing the presence of added even
harmonics. The discriminator will add its quota
of distortion as it is only linear over a limited range
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on either side uf zero output, so that if the carrier is
mistuned it must deviate more into the non-linear
region.

From the foregoing we may conclude that in the
absence of a tuning indicator, the user may resort to
two stratagems:— (a) await the passage of an un-
suppressed motor-car, then hurriedly tune out its
ignition noise, or, (b) tune for minimum intermodula-
tion during loud passages in the programme. With
either method, the correct tuning point tends to be
elusive, and some form of indicator is essential, if
only to stop doubt gnawing at the mind of the technical
purist.

As the negative voltage at the limiter grid is pro-
portional to the signal strength, it would appear that
it might be applied to a * Magic Eye  in the same
manner as the a.g.c. voltage in an amplitude modula-
tion receiver. Tuning for minimum shadow angle
should then give the correct tuning point. However,
the main requirement of an if. amplifier in a

* The Acoustical Manufacturing Co., Ltd

FROM R,
DISCRIMINATOR ——AAAAAA—¢
OUTPUT

¢ ==

Fig. 1. Complete circuit diagram of neon tuning indicator.
V3 and V4 are miniature uncapped neons (Hivac, type
CClIL). These are also available with M.E.S, cap and
designated CCIOL.
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frequency-modulation receiver is that it shall have a
flat frequency response over some 200 kc/s bandwidth;
thus the mid-point is indeterminate. Any attempt to
get a well-defined peak at the limiter grid will degrade
the phase response of the i.f. amplifier, which intro-
duces odd-order distortion in the audio signal. It is
therefore necessary to provide a separate high-Q
circuit, tuned exactly to the middle of the i.f. passband,
to rectify the resultant signal and to feed that to the
indicator. This throws a heavy responsibility on the
stability of the auxiliary tuned circuit, and such an
indirect approach seems unwise.

A better method is to indicate zero d.c. output from
the discriminator.  Indicating nothing, however,
presents its own problems. One of the best solutions
is to use a centre-zero meter. This not only shows
the correct tuning point, but whether the set is off-
tune, and the direction in which it is oil-tune, without
having to alter the tuning control. It has the dis-
advantage that as the demodulator currents are small,

a valye voltmeter circuit has to be used, which together
with the cost of the meter movement itself is un-
economical, not to speak of the difficulties of finding
a meter which ¢ blends with the décor of one’s home.”

A simple and reliable circuit has been developed
(Fig. 1) that gives a visual indication of the correct
tuning point which may be interpreted in the same
manner as a meter. It consists basically of a cathode-
coupled amplifier in which one grid is taken to a
reference potential, in this case zero d.c. or earth.
The other grid is taken to the output of a Foster-
Seeley discriminator. If both potentials are equal,
then equal currents flow in both valves. If the
potentials are not equal, e.g. V1 grid is positive to
earth, then I,, increases, making the common
cathodes more positive.  The negative potential
between V2 grid and its cathode is increased, and
1,, decreases. The current flowing in each valve is
indicated by the brilliance of the two miniature neon
lamps in series with each anode. With the type of
neon specified, the light output is approximately
0.25 lumens per mA.

The human eye is not particularly good at estimating
absolute light output, but it is very much better at
estimating the relative output between two lights
closely spaced. This ability is aided in the circuit
arrangement used, as the eye has not merely to com-
pare the brilliance of a light against a fixed reference,
but against one varying in the opposite direction
(Fig. 2). Thus, by tuning the receiver until both
neons are of equal brilliance, a very sensitive indication
is given of zero output from the discriminator. In
practice the sensitivity of the system can be such that
provided both neons are obviously alight, the tuning
error has negligible effect on the receiver performance.

The indication given by the plain neon lamps is not
ideal as the glow surrounds only one of the parallel
electrodes on d.c., and when viewed from the side,
the random change of glow position is distracting.
For this reason it has been found better to view the
neons end-on via a low-loss diffusing screen. A suitable
material is J5in opal Perspex (I.C.I. Colour No. 030).
When mounted close together the glow from one
neon may be screened from the other by a light-
coloured opaque sleeve over the body of the bulbs,
the light colour helps to reflect the light forward
through the diffusing screen.

The performance is determined by the choice of
valve, the common cathode resistor, and the h.t.
supply. The standing bias on the valve grids must be
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chosen so that the current through the neon is limited
to about 0.7 mA in the unbalanced condition. The
cathode load resistor determines the see-saw action
which takes place when the receiver is mistuned.
With finite values of ¢ and R, the anode current
changes will not be equal and opposite, but unbalance
is immaterial as it reduces to zero at the working point.
In practice the small current demand allows a high
value of R, to be used and this performs the dual
function of bias and cathode load resistor.

The components C,;R;, whose time constant is
comparable to the period of the lowest frequency
likely to be encountered, are used to filter the audio
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Fig. 2. Light output of neons plotted against discriminator
output voltage for circuit of Fig. I.

signal from the discriminator output. Without this
filtering both neons will appear to brighten simul-
taneously with a heavily modulated signal, thus
obscuring the d.c. component.

With the typical circuit shown in Fig. 1 connected
to the output of a Foster-Seeley discriminator, there is
a clear indication of the correct tuning point within
4-3 ke/s. The only difficulty anticipated was the fact
that as the indicators show equal brilliance in the
absence of a carrier, it was thought that steps would
have to be taken to suppress the indicators when the
limiter grid current was low. However, this proved
unnecessary as one or other indicator is extinguished
before the wanted carrier is heard.

There is no reason why this indicator should not be
used with a ratio detector provided that it is of the
balanced type, but the d.c. output per kc/s of deviation
will be considerably less than that of a Foster-Seeley
discriminator.

“Band 1 F.M. Tuner Unit™

ALL the coils specified on p. 374 of this article in last
month’s issue can also be supplied by Wright and Weaire
Ltd. The “ Wearite > type numbers are:—

Aerial coil Ly, Lg .. 757
R.F. choke L3 758
R.F. coil L, .. 756
Oscillator coil L, Lg 755
Ist i.f. coil Lo, Lg .. 751
2nd i.f. coil Lg, Lo .. .. .. 752
Ratio detector transformer L,j, Ligs Las 753
I1.F. traps L4, L15 .. .. .. 759

The escutcheon for the EMB80 tuning indicator can be
supplied by McMichael Radio Ltd.
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Toronto Audio Show

Some Personal Inpressions

ON the North American continent, audio fairs tend
to run to a pattern. The recipe appears to be quite
simple. Take one or more floors of a suitable hotel.
Give the inmates of any of the rooms accommodation
elsewhere. Remove the beds and some of the other
furniture. Collect several dozen manufacturers,
agents, importers, distributors, wholesalers, retailers
and others commercially interested in hi-fi,” and
persuade them that taking space would be to their
advantage. Prepare a catalogue with all appropriate
information you can lay hands on, including informa-
tion which the above manufacturers’ agents, etc., will
supply. Have a few tons printed and on hand.
Advertise on the radio (including television), in the
Press and by every other publicity method you can
think of, and then, by opening day, you will find that
you have an Audio Show on your hands.

It is a fairly safe bet that something unexpected is
sure to happen, so it is well to have all routine matters
under control well in advance. The Toronto Audio
Show was no exception to the general rule.

That part of Canada which includes Toronto looks
like the foot of Italy and sticks down into the U.s.,
is supplied with “the Hydro”—a rather special type
of alternating-current at 25c¢/s which was adopted
when the hydraulic power stations were built at
Niagara Falls in the early days of electricity. New
sources at 60c/s are being built rapidly, but are
claimed for new outlets in an ¢xpanding economy, with
the result that many parts of Toronto, including the
Prince George Hotel, where the Show was held, are
still on 25 cycles.

The problem was tackled by disconnecting the wir-
ing of the two floors used for the Show at the distri-
buting box, and connecting temporary leads to a large
frequency converter hired for the purpose. Excellent,
all set and the Show ready to open.

Naturally each exhibitor had to be rationed as
regards the power he could draw, for every converter
has its limits. For some unknown reason, however,
the total demand exceeded the safe loading of the con-
verter. Perhaps it was that some exhibitors did not
count their illumination as part of the load, or their
cquipment took more watts than it should, according
to its specification. We shall never know exactly what
the cause was, but it did not take that converter long

. * Voigt Patents, Ltd., Lordon, England, and Sonograph Engineer-
ing and Manufacturing Co., Ltd., Toronto, Canada.

By P. G. A. H. VOIGT.* psc. AMLEE

to become very hot. The result was that after running
for a while, the power would shut off, stay off for five
minutes or so and then come on again. The matter
was coped with by the second day, but on the first
one’s most vivid recollection was of waiting in the dark
for the power to come on again and give the equipment
a chance to continue its performance!

The test of the value and success of an exhibition
is measured in terms of how many paid for admission,
and even if some of the approximately 4,700 paid
admissions represent repeat visits, it seems that on
average over 1,000 new visitors came to the Show each
day. For many, there can be little question but that
this was the first occasion on which they heard repro-
duced sound of vastly better quality than that from
the average radio. From this point of view alone,
namely educating the public, the show must be
counted a success. What the balance sheet worked
out at is none of our business, what matters is that at
the first such show in Toronto the public showed a
lively interest.

Canadian “ Hi-Fi »’

Canada, with its population of less than 1 /10th that
of the U.S,, has, by comparison, only a small market
without crossing frontiers and getting tangled up in
customs complications, etc. The number of truly
Canadian firms on the manufacturing side of the * hi-
fi” game is consequently very small. McCurdy Radio
Industries do custom work, manufacturing and install-
ing broadcast studio control equipment, etc. Microlab
Devices make transcription-type turntables for 25 and
60 ¢/s supplies, originally for broadcast stations, and
now increasingly for “ hi-fi ” addicts. Dominion Elec-
trohome Industries and the Kelton Company are
attacking the domesic “hi-fi ¥ market.

The Kelton speaker system is out of the usual rut
and is described as using an acoustic bandpass at low
frequencies. The low-frequency speaker has a com-
pletely enclosed cavity behind, and another cavity in
front from which the sound is radiated via a number of
spaced holes. The design is based on a development
of the method described by J. J. Baruch and H. C.
Lang of the Massachusetts Institute of Technology at
a meeting of the Radio Club of America on May 22nd,
1952, and reported on page 30 of the Radio-Electronic
Engineering section of Radio and Television News for

FAIRCHILD 240

3 5

Fairchild Model 240 pre-amplifier show-
ing *“ balanced bar*’ tone controls.
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“Isimetric ” tape drive mechanism in the magnetic recorder
designed by the International Scientific Industries Corporation.
The sketch on the right indicates the principle of operation.

July 1952. Both the front cavity and the speaker
are tuned to the same resonant frequency, and are
over-coupled so as to obtain a bandpass effect. Quite
a surprising amount of bass was obtained from a small
valume, but it is noteworthy that in their best repro-
ducer two of these were used together, two more
speakers were used for the middle and also a tweeter,
making five 1n all.

There is no need to discuss the many British com-
ponents displayed, for W.W. readers will know about
these already. Practically all the “hi-fi” household
names, Goodmans, Wharfedale, Acoustical (Quad),
Leak, Ferranti, Garrard, Connoiseur, etc., are cffec-
tively represented here. Williamson-type amplifiers,
too, either according to the original circuit, or with
the Hafler & Keroest “Ultra Linear” modification
are very popular.

Those readers familiar with U.S. magazines would
also recognize the many U.S. “hi-fi” products which
were being demonstrated. There are in Canada no
currency exchange regulations which make the pur-
chase of U.S. goods difficult; all you need is money!

The majority of U.S. manufacturers still tackle the
problem of quality speakers for home use on the same
basis as onc tackles it for high-power p.a., namely to
use different speakers for different frequency ranges.
The various possible combinations of “twecters,”
“woofers ” and mid-range speakers that can now be
put together could only be calculated with an elec-
tronic computing machine. Since, in most of the 50
or so rooms used for demonstrations, there was a
variety of combinations to listen to, it will be under-
stood that the writer came away with no very clear
picture. He still remains convinced that there is more
in loudspeaker design than just getting the widest
possible frequency repense.

The biggest speaker at the show was undoubtedly
the U.S. Electro-Voice “Patrician IV.” The writer
cannot really quarrel with the idea that a speaker
should be 62in high, for he designed one of exactly
that height two decades ago, but this Patrician ™ is
39in wide across the front! It uses one “woofer”
driving a folded horn, two speakers for the next range,
one for the next, and then a “tweeter,” i.e., a total of
five, all horn loaded. There is much that can be done
with about 35 cu ft in hand. The writer can vouch
for the floor-shaking ability of this speaker with suit-
able organ music, for he was on duty in the room sct
at the disposal of the Society of Music Enthusiasts,
while a firm demonstrating a tape machine with organ
music had one of these speakers operating in the room
immediately below! Incidentally the price here,

+ Audio Engineerlng, Nov. 1951.
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allowing for customs duties, 10 per cent sales tax,
etc., is just over $1,000 or about £364 at the present
rate of exchange.

There were speakers in all kinds of cabinets and
enclosures. In some cases panel resonances Wwerc
killed by damping and in some by rigidity of con-
struction. In one case, this rigidity was achieved in
a very simple manner indeed, by using a barrel with
the speaker set in the side, and some internal damp-
ing material to diminish air resonances. The fact
that the name of the distributor of this item is Mr.
Bier is purely coincidental!

Amplifiers and pre-amps. of all kinds and with vary-
ing numbers of knobs were to be seen. In some cases,
notably Quad (British), Philips (Dutch, branch plant
in Toronto), National, and Fairchild (U.S.), consider-
able trouble had been taken to make their product
look attractive and not like some piece of experimental
equipment out of the lab. The Fairchild pre-amp.
used an exceedingly neat way of disguising two of the
knobs. Part of the decorative trim 18 a transparent
horizontal strip divided into three parts. The two
ends are attached to the bass and treble tone control
spindles and the recommended procedure is to find by
experiment the preferred setting for these controls,
then to withdraw the levers and replace them so that
they are in line with the horizontal strip. If for any
reason the controls are altered, this is obvious, for they
are then no longer in line, and mn fact indicate the
change in the response curve.

On the Philips amplifier there was also an indicator
of response. It consisted of a horizontal white line
behind a transparent panel. As the bass and treble
control knobs were turned, the appropriate end of the
line curved up or down to show how the response
had changed.

New Tape Drive

Tape machines were there in great variety. With
but one exception, they seemed to be along the ortho-
dox lines. The exception, by International Scientific
Industries Corporation, a U.S. organization, was not
then in commercial production. The designer of this
machine must, at some time, have said to himself, “1I
dor’t like the mechanics of ordinary tape machines,
let us throw the book away and start again.”

Most tape machines also have something which slips
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in the drive to the take-up reel though when this
“slip” occurs in an electric motor it may not be
obvious, Fundamentally the take-up reel needs a low
torque, higher speed drive when empty and a higher
torque, lower speed drive when full, with a smocth
automatic transition from one to the other as the reel
fills up. At the time when the take-up reel is empty,
and the supply reel is full, the pull of the tape there
acts well away from the reel axis and so exerts
maximum torque. The brake also has to be stronger
at this stage than later on when the reel is not so full.
As the supply reel unwinds its speed increases, while
the torque due to the tape tension drops. The ideal
brake should adjust itself to suit these continuously
varying conditions.

The “Isimetric” drive provides both the varying
torque and the varying brake action in an elegantly
simple way. The primary drive is a toothed permanent
magnet rotor, driven from the main capstan motor.
The magnet is enclosed by two “drag cups” which
are coupled to the spool turntables by driving belts.
Eddy currents induced in the cups tend to make them
follow the rotation of the magnet, and the torque
exerted depends upon the degree of overlap berween
cup and magnet. The position of the magnet relative
to the two cups is controlled by “ sensing fingers
which take up positions depending on the angle at
which the tape leaves and enters the supply and take-
up spools.

An additional manual control puts in extra motional
“bias” of the magnet position, so that when both
reels arc half full one reel, the take-up reel, has more
torque than that on the braked reel. To reverse the
tape direction the bias is applied in the opposite direc-
tion. Torque is thus maintained all the time on both
reels, but superiority of torque can be transferred from
one reel to the other by moving the control. Very
rapid reversals of tape direction are therefore possible
without “spilling ” tape all over the place; this should
pleasc those who need this facility for editing work.
They will also appreciate the control over the tape by
operating with the bias knob in a nearly balanced
position wher the tape can be made to move very
slowly, the instant reversal feature still being retained.

A separate motor is used to drive the capstan, and
is of “inside out” construction, in that the inner part
is stationary while the outer part rotates. The motor
thus acts as its own flywheel. These are the main
teatures, but other minor ones have been worked on
with equal care, in fact the writer was told that the
last year has been spant on simplifying the machine.
It is most certainly out of the rut, and we may wish
those responsible the best of luck, for there are not
enough enterprising people in this world.

“Second Thoughis

on Radio Theory™

OUR contributor “Cathode Ray” needs no intro-
duction to regular readers of Wireless World, for he
has been writing in the journal now for over twenty
years. To others it should be explained that he is
an author who adopts a sympathetic and informal
approach to radio theory, expounding in his own way
the sort of things the textbooks either miss out alto-
gether or deal with in a dry and stereotyped manner.
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A book has now been produced containing a selec
tion of over forty of “Cathode Ray’s” articles—anc
many of our readers will say it has been long overdue
It constitutes an entertaining textbook for the beginne
in radio and a first-class refresher course for others
The selected articles are mostly on elementary topics
dealing with basic electrical ideas, circuit element:
and techniques and circuit calculations; but, as the
author himself says, the more elementary the subject:
are, the more important it is to get clear ideas or
them. Any errors or obscuritics in the origina
articles have been removed and there are additiona
summaries, diagrams, cross-references, questions tc
work out and, of course, an index—making in all a tota;
of 409 pages and 266 illustrations.

“Second Thoughts on Radio Theory” can be
obtained from any bookseller at 25s or direct from
our publishers at 25s 8d by post.

CLUB NEWS

Birmingham.—*“ High Fidelity Sound Equipment” is
the subject of the talk to be given by C. H. Young
(G2AK) to members of the Slade Radio Society on Scp-
tember 2nd. At the next meeting (16th), which will be held
at the Aston Technical College, Ettington Road, Birming-
ham, 6, and for which tickets must be obtained from the
secretary, the Osram 912 amplifier will be demonstrated.
On September 30th Dr. P. D. Whitaker, of Birmingham
University, will speak on “ The Application of Electronics
to Research in Nuclear Physics.” Except where otherwise
stated the meetings are held at 7.45 at Church House,
High Street, Erdington. Sec.: C. N. Smart, 110, Wool-
more Road, Erdington, Birmingham, 23.

Bradford.—A joint meeting of the Bradford, Leeds and
Spen Valley clubs will be held on September 27th at Cam-
bridge House, Bradford, when Dr. M. J. Heavyside
(G2QM) will speak on acrials for short spaces and
short-waves.

Coventry.—The annual general meeting of the Coven-
try Amateur Radio Society will be held at 7.30 on Sep-
tember 26th at the Society’s H.Q. at 9, Queens Road,
Coventry. Sec.: ). H. Whitby (G3HDBRB), 24, Thornby
Avenue, Kenilworth, Warwicks.

Edgware.—Maeectings of the Edgware and District Radio
Society are held on Wednesdays at 8 o’clock at 22, Good-
wyn Avenue, Mill Hill. The next session’s programme
includes talks on a variety of subjects and practical even-
ings ecspecially for beginners. Sec.: E. W. Taylor
(G3GRT), 99, Portland Crescent, Stanmore, Middlesex.

Edinburgh.—The opening meeting of the 1955/1956
session of the Lothians Radio Society will be held at 7.30
on September 8th at 25, Charlowte Square, Edinburgh, 2.
Meetings are held on alternate Thursdays. Sec.: J.
Good (GM3EWL), 24, Mansionhouse Road, Edinburgh, 9.

Glasgow.—An effort is being made to start a group
of the British Amateur Television Club in Glasgow.
Interested readers should communicate with J. W. Bruce,
15, Dowanhill Street, Partick, Glasgow, W.1.

B.A.T.C.—As already announced, the British Amateur
Television Club is holding a convention at the Bedford
Corner Hotel, Tottenham Court Road, London, W.1, on
October 1st. Admission is 5s. Particulars are obtainable
from D. Reid, 4, Bishops Road, Chelmsford, Essex.

QRP.—The closing date for entries for the portable
cquipment contest, organized by the QRP Society, is Sep-
tember 30th. Details of the contest, which is open to non-
members, are obtainable from John Whitehead, 92,
Rydens Avenue, Walton-on-Thames, Surrey.
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Language Translation by Electronies

Novel Application of Digital Computing Machines

By J. P. CLEAVE,” BsSc. Grad. Brit. LRE., and B. ZACHAROYV,” B.Sc., Grad. Tnst.P.

The idea of using digital computing machines
for the translation of languages was first sug-
gested by Dr. A. D. Booth of Birkbeck College
in 1946. An automatic translation project is
now under way at the college research labora-
tory, and this article discusses the problem in
the light of the experience gained so far. |t
. illustrates the present trend towards the use
. of computers more for processing information
than for straightforward calculation alone.

WITH the advent of mechanical calculating
machines it became possible to obtain solutions of
problems other than mathematical in an automatic
fashion. One such problem was the automatic trans-
lation of language—the general idea being to code the
words into numerical form and cause the machine to
operate on these numbers in a certain routine to which
the translation process can be reduced. It was only
with the development of electronic digital computers,
however, that results could be obtained in a reason-
ably short time and without excessive reference to data
stored externally to the machine. In principle a com-
puting machine is capable of automatically translating
languages to any required degree of refinement,
although at present there are severe limitations owing
to the small amount of internal storage space for
information that is generally available in the machine.
The oostacles that limit the
scope and refinement of
electronic  translation are
not, however, insuperable.
We can, for example, by
employing a human agent
te edit the material passing
into and out of the machine,
obtain results which could
only have been obtained
automatically with a more
complex mode of operation

COMTROL WNIT

Essential features of the Birk-
beck College compu‘er to be
used for tran<laion. Contain-
ing some 400 valves, it works
on th: serial p-inciple and has
a basic p.~.f.of 80 kc's. Ope-a-
tions equivalent to addition and
subtraction are done in about
400 microseconds.

CONTROL

INPUT
DEVICE
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+ Birkbeck College Electronic Computer Laboratory.

or on a computer of more advanced kind than exists
at the present time.

The aim of electronic translation is not to produce
a literary masterpiece (though this is theoretically pos-
sible with a large enough machine) but to give a
more or less semantically and syntactically correct
translation of the input text, and in particular to
render the vast amount of foreign scientific literature
now available intelligible to the scientist. Even very
rough translations can be of value here, since they
allow the specialist to examine briefly the documents
in his particular field of study and to pick out those
of special interest. These can then be submitted to
a human translator for a more exact rendering.

Restricting the aim of electronic translation to the
provision of scientific information simplifies the pro-
cess by removing questions of style (and so reducing
the difficulties of idiom) and by limiting the size of
vocabulary. The practicability of the scheine
depends, first, on the extent to which the process of
translation can be formalized, and secondly, on
whether the formalized translation process can be
adequately expressed in terms of the *orders ? avail-
able for controlling the computing machine. It is
necessary, in fact, to compile a complete “ program ”
of machine instructions that will carry out sentence
analysis and selection of words.

To translate a foreign language it is necessary to
have a knowledge of the syntax of the foreign lan-
guage, a dictionary, and a knowledge of the_ syntax
of the “target ” language (meaning, of course, English
in this country). The dictionary is a list of foreign

CONTROL .
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language words and their “target ” language equiva-
lents, together with grammatical notes indicating pos-
sible syntactical functions of the foreign language
words. It should also contain a list of contexts in
which the foreign language word has a special mean-
ing; for example, the German “unter” is entered in
a standard German-English dictionary as follows:

unter (1) preposition: under, below.
~uns: among ourselves.
nicht ~ein Pfund: not less than one pound.
(2) adjective : lower, under, inferior.
(3) prefix: under, among.

A knowledge of the foreign language syntax enables
one to decide what are the grammatical functions of
the foreign words (whether nouns, verbs, prepositions
or what) and hence which blocks of words function
as subject, direct object, indirect object, etc. in a
sentence or clause. The knowledge of the target ”
language syntax permits the rearrangement of the
translated foreign words blocks into the appropriate
“target ” language order and the appending of neces-
sary syntactical word endings.

Mechanized Translation Procedure

With these basic sources of information, then, it is
possible to lay down in outline a definite procedure
for the translation in terms of mechanical operations.
First, it is necessary to determine the grammatical
functions of the foreign language words. This is done
by reference to the dictionary and is easy to systematize
in a computer. The dictionary information about the
possible grammatical functions of the word under con-
sideration can be made to initiate an examination of a
small context, say one word on ejther side, to resolve
the ambiguity. For example, suppose “unter” (see
above) occurs in a German sentence and we wish to
decide whether it is an adjective or a preposition, then
the words immediately following will settle the point.
Thus, if following “unter ” there is a group compris-
ing an article or possessive adjective, an adjective, and
a noun, with accusative or dative case endings, the
“unter ” is used here as a preposition.

The second part of the translation procedure is to
determine the meanings of the words. Here we meet
the problem of ambiguity in its largest form. It is

closely cennected with the problem of idiomatic usage,

but this narrower difficulty is more easily disposed of,
for a note in the dictionary can indicate that there is
an idiomatic use of the word and thus lead to a set
of operations for searching the context to see whether
the conditions for the idiomatic use are present.

The next step is to identify groups of words which
behave as one unit in a sentence. For instance, a
noun together with its modifiers behaves as one unit.
To determine these blocks of words the context of
each word of the foreign language must be examined
for grammatical patterns, and two blocks in juxta-
position will have to be distinguished by considering
case endings. Then, with the word blocks found it is
relatively simple to decide which are the clauses of
the sentence on the basis of the occurrence of punctua-
tion marks, conjunctions, etc. and also by the order
of the word blocks.

Finally, the last stage of the procedure is to give
the “target” language equivalents of the foreign lan-
guage words in accordance with the analysis described
above. This involves two things. First, adding the
correct word-endings. This is a simple procedure
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according to the rules of the “rarget” language since
the sentence structure and grammatical function of
each foreign language word have already been deter-
mined. Secondly, arranging the target ” language
word equivalents in the conventional word order of
that language. This is an entirely mechanical opera-
tion once the clauses of the sentences have been
identified.

Computer Facilities

To summarize all this briefly, the basic operation '
involved in translation can be reduced to: (a) compar-
ing incoming words with the dictionary entries, (b)
recognizing patterns of words or characters (as in
idioms, word blocks, etc.) and (c) transferring informa-
tion to and from a store (as required in the operation
of searching the context of a word to find the presence
of the other words used in the idiom), The next
question to consider is how these operations can be
achieved with the facilities available in a computing
machine.

Despite variations in detail, all electronic computers
have the following three main types of facility: (1)
information manipulation (such as the ability to shift
information to and from the various storage systems),
(2) arithmetic operations (such as. addition and sub-
traction) and (3) what is known as “ conditional trans-
fer ” (to be described below). These facilities are quite
adequate to perform the basic operations of translation.
In terms of actual “hardware,” the digital computer
has, in general, four distinct sections: a « memory ”
in which information can be stored; an arithmetic
section in which operations are performed on the
stored information; a control section which specifies
what operation is to be performed (and, just as im-
portant, when); and terminal devices which enable
data to be fed into the machine and by which the
machine can display the results of its operations.

The first problem is how to code the words to be
translated into numerical form and feed them into
the machine. One convenient way is to deal with each
letter of the words separately. It is then possible to
use a teleprinter as the input device, for as each letter
key is depressed it produces a pattern of holes and
spaces in a paper tape corresponding to the “0” and
“1” digits of a number in binary notation. The paper
tape can then be fed through a “reading” device
which converts the holes and spaces into correspond-
ing sequences of pulses and blank periods suitable for
use in the computer. Decoding the translated text
from the output of the machine is simply the reverse
of this process, and here it is possible for a “receiv-
ing” teleprinter to be operated directly from the
emerging sequences of pulses.

Once having decided how the words are to be coded
in numerical form it is easy to see that they can be
stored as groups of binary digits in the computer
“memory ” system, for example as states of magnetiza-
tion on oxide media or as states of operation in flip-
flop devices. This “memory” can be a magnetic
drum, a system of acoustic delay lines, an electrostatic
store or any other device, but the major requirement js

. large capacity; very quick access to any word is not

necessary. At the moment only one type of store,
bearing in mind the question of cost, fulfils these re-
quirements. It is the magnetic drum, and this is in
fact used on the digital computer in Birkbeck College
Electronic Computer Laboratory. Here approximately
8,000 words may be stored, and clearly several such
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This magnetic drum storage system of the computer will
contain the dictionary information necessary for translation.

drums could be used. It is this “memory” system
of the computer which contains the dictionary used
in translation. All the foreign language words likely
to be required are stored in one set of positions on
the drum while their “target” language (or English)
equivalents are stored in another related set of posi-
tions. The “memory ” also contains the complete set
of instructions (known as the “program”) for the
translation process, each instruction being represented
by a group of 32 digits recorded on the drum.

« Arithmetic >’ Operations

To see how the arithmetic unit operates in the
translation process we can examine how an incoming
word is compared with words stored in the dictionary
incorporated in the “memory.” The stored words
can be fed out sequentially from the “memory” and
subtracted from the incoming word. When zero is
sensed from the result the incoming word is clearly
coincident with the word just subtracted, and the
signal so produced can be used for initiating the next
part of the program, which in the simplest case is the
selection of the appropriate “target” language word
from the “memory” dictionary. This operation is a
very easy and rapid one for a computer. Another way
in which the arithmetic unit may be used is in either
separating “stems” from “endings” (subtraction) or
joining them.  This process would be particularly
useful when dealing with highly inflected languages,
such as Russian and Latin, where it would be con-
venient to store stems and endings in the mechanized
dictionary. .

A very useful facility is the “conditional transfer ”
mentioned above. This is a control method which
allows the program sequence to proceed in one of two

WIRELESS WORLD, SEPTEMBER 1955

channels, depending on whether the most significant
binary digit of an incoming number is a “0” or a
«1» " This can be very usefully applied in transla-
tion processes in which the sequence of operations
depends on recognizing any given configuration of
digits in the number representing a word or part of
a word. Many machines have other conditional con-
trol facilities which are similar in that they allow the
sequence of operations to proceed in either of two
channels provided a given condition is satisfied or not.
Such a system could recognize, for example, whether
a certain storage device had all “0s” or all “1s”
filling it.

Specialized Dictionaries

The size of store necessary to contain the total
vocabulary for a non-technical translation would be
extremely large. The number of terms used in
specialized branches of science, however, is consider-
ably smaller than that required for general literature.
Consequently, by limiting the automatic translation to
a particular branch of science, the dictionary can be
reduced to a size manageable by present techniques of
storage. Besides reducing the size of vocabulary, con-
centration on technical literature reduces the problem
of ambiguity. And by further specialization on, say,
a particular branch of mathematics, ambiguity of
technical terms within that branch is lessened. For
technical translation, then, a mechanized dictionary
must be compiled in two stages: first by collecting to-
gether the general language of mathematics, that is,
the language common to all or most branches of mathe-
matics, and secondly by assembling a glossary of all
the technical words in the particular branches of
mathematics. The translation of a paper, on, say
group theory would thus be preceded by feeding
into a computer a dictionary of the gereral lan-
guage of mathematics and a glossary of group-theory

.terms.

Not every case of ambiguity with a word can be
resolved simply by reducing the vocabulary or refer-
ring to a small context. For instance “ Ableitung ” in
German means “derivative” or “deduction.” The
first translation occurs so frequently in many branches
of mathematics that it would be safe to consider it a
general mathematical term along with the second
meaning. And it will not always be possible to decide
by reference to the immediately preceding word which
meaning is intended, for example, “zweite Ableitung ”
can mean “ second derivative ” or “second deduction”
and both these phrases could occur in mathematical
literature. Resolving this type of ambiguity is diffi-
cult and could possibly be done by reference to the
context of the complete sentence. Failing resolution
of ambiguity, all possible meanings could be printed,
leaving the specialist in that particular branch of
mathematics to decide the issue.

Enough has been said now to show the nature of the
problem. Various projects are under way in America
and in England, notably at Birkbeck College. On the
engineering side research is directed towards the con-
struction of “memories” which are large and also
permit quick access to the stored data. At the same
time, devices for the automatic recognition of printed
and spoken material are being developed. On the
linguistic side, the problems are to construct a “ pro-
gram ” for each language to be translated into English
and to build glossaries of suitable technical terms for
the various interested branches of science.
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Etched Foil Printed Cireuits

With Particular Reference to Photomechanical

Methods of Production

F OR the production of identical circuit patterns in
large quantities, printed wiring is becoming in-
creasingly popular. At the time of writing, only
wiring is being attempted; the printing of component
parts, with the exception of r.f. coils and low-value
capacitors, is still a long way off.

The etched foil method appears to offer more
advantages than other methods, and is more easily
scaled down for use in laboratories and in pilot
plant production. Basically, this system uses a thin
copper foil, usually between 0.001 and 0.002in thick,
bonded to an insulating material; this may be prac-
tically any type of laminate but, as it needs to be
machined, cut and punched, synthetic resin bonded
paper (s.r.b.p.) is almost universally used. Special
circuits may necd cither a base material suitable for
usc at higher temperatures than s.r.b.p. or one posses-
sing better dielectric properties (lower permittivity
and power factor). The printed circuit pattern is
impressed on to the copper in acid-resisting ink {the
resist) and all the unwanted copper is removed by
etching in a weak acid.

Methods of Printing.—The word “printing” is
used in a loose way when discussing printed ” cir-
cuits. Sometimes real printing methods are used,
such as the offsect-litho or the silk-screen, but photo-
graphy is often used to produce the same result, and,
although this is hardly “ printing,” the method is very
similar to that used in making printing plates of the
“line” or “half-tone” variety.

A few words about the non-photographic methods
will show the relative merits of each.

Offset-Litho Methods.—When a large quantity of
printed circuits is required, the offset-litho method
is probably the most suitable way of producing them.
The work is done by specialist printers using a flat-
bed machine over which a roller travels from end to
end. The printing plate is made by a method very
similar to the one to be described in detail, but it is
made on an aluminium sheet which has been lightly
roughened or “grained.”  The prepared plate is
placed on the bed of the press where it is first inked
and then traversed by a blanket roller, usually of
rubber, which transfers its inky pattern to the copper-
clad laminate. The layer of ink transferred from the
printing plate to the laminate is very thin and would
not in itself stand up to the acid which is later used
to remove all the unwanted copper, leaving the pat-
tern alone on the insulated base. A layer of powdered
bitumen or resin is brushed or blown on to the inky
pattern and adheres to it. This is fused by heat to
form a reinforced layer that will resist the acid
etchant.

This process is carried out by skilled printers using
standard methods and equipment, as used in the

* Radar Research Establishment, Ministry of Supply
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quantity production of nameplates, etc. It is not pos-
sible to scale it down to laboratory proportions.

Silk-Screen Methods.—The silk-screen method of
printing is extensively used for the production of
large-sized prints, e.g., posters., It is attractive for
printing circuits because of jts general use in the
radio and electronic industry for the printing of
dials, scales, etc. Circuit and nameplate printing
both use non-absorbent base materials—an essential
difference to printing on paper. The method of pro-
duction may be scaled down for use in the laboratory
and it is quite economical for the making of a few
prints, but several hundred may also be made in the
same way.

The silk-screen consists of a fine woven material
either of silk or fine wire, which is stretched tightly
over a wooden or metal frame, The pattern is made
into a stencil by photographic means and this is
attached to the silk, leaving holes only where the
pattern is required, all the rest being blanked out.
The laminate is placed under the screen, ink is
poured on one end and transferred to the other by
means of a square-cut rubber squeegee. In this way
the ink is forced through the holes in the stencil and
forms a pattern on the laminate. The inks used for
silk-screen work are very viscous and, as a thick
layer can be applied, they are, when dry, good acid
resists.

Limitations of Offset-Litho and Silk-Screen
Methods.—Apart from difficulties in production
which have already been mentioned, there are tech-
nical reasons why both the methods discussed are
unsuitable for certain electronic circuits. The most
serious limitation is in the degree of fine detail that
can be obtained by their use.

In a large number of circuits, fine detail is not
necessary and it should be part of the design to
eliminate unduly narrow lines and spaces, but when
these cannot be avoided, or when coils must be
printed, photographic printing methods must be used.

Photomechanical Methods.—Printing on metals is
not done by the same means as is used in portrait or
landscape photography, neither are emulsions strip-
ped from plates and transferred to metal surfaces.
The process is to deposit a photo-sensitive material
on to the plate, then expose and develop it.

When making printing plates or blocks, the base
material is metal and is able to withstand heating,
which hardens the coating material and greatly im-
proves its acid resistance. In addition, the etching
is only carried on for a fraction of a mil (thousandth
of an inch)—in the trade a “deep etch” is 0.0005in.
For circuit printing, the copper must be etched right
through and, as it is usually about 0.0015in thick, this
may take 10-15 minutes or more, according to the
density of the etchant and its temperature, and on
the degree of agitation.
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Numerous ways are available for producing the
image. Some are wrapped in trade secrecy, others
use proprietary methods—often called “ cold-tops ”
to distinguish them from the processes where heat is
required. Many of thesc have been tested over a
period of several years and some have proved unsatis-
factory; others are tempecramental and require rigid
control of room humidity. Two methods will be
described; ncither uses proprictary materials, and
both have given consistently good results over a
period of time.

Preparation of Drawings and Negatives.—Before
printing on the laminate a negative is required, and
this is made from a drawing of the circuit pattern
which is to be produced. A drawing in Indian ink
on white cardboard has been found reasonably satis-
factory. It is made four times the size as this allows
the draughtsman to draw thick lines anc when
working to his normal tolerance of +0.005in, the final
result will be within +0.00125in, which is sufficiently
accurate for all but the most intricate designs.

To avoid work in the drawing office a novel method
of producing master prints has been developed, which
is only applicable when the circuit is to be printed
on a standard-sized board with terminations in fixed
places. When used it cnables the circuit designer to
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Fig. 1. Typical foundation pattern for use with white-on-

black laminated paper for producing master circuits by
engraving.
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Fig. 2. Engraving sheet (a) with termingtions and grid

pattern cut to receive ‘‘wiring " in the form of tape strips,{b).

lay up a master in a short time, knowing that when
photographed it will be precisely to size and that
the terminations will be correctly placed. With the
double-sided board, registration between opposite
sides is very important and is quite difficult when
using drawings, as paper and cardboards are dimen-
sionally unstable.

The circuit layout is made on a sheet of paper on
which a standard basic pattern is printed by a dupli-
cator. The lines are pencilled in, either in different
colours for each side or in solid and broken lines
(Fig. 1).

The system is to use engraving sheet, a three-ply
laminate of a black sheet between two white or a
white sheet between two blacks. The former is
generally used and the standard terminations are
engraved out, leaving dense black squares or circles
on a white background. Surface shine is eliminated
by rubbing down with fine glass paper to a matt
finish. A grid pattern is marked on the surface to
guide the tapcs which arc used to produce the wiring
pattern (see Fig. 2 (a)). The whole sheet is marked
out and engraved on a milling machine; the work can
be done very accurately. The pattern is four times
full size.

When completed, the pattern is transferred to the
engraved sheet by means of adhesive cotton tape,
known as photographic masking tape. This has a
dull, unglazed finish that prevents shine on the photo-
graph. It is obtained one inch wide and slit to 0.2in
as the wiring is of 0.05in width, four times up in size.
This tape adheres well to the cngraving sheet and
can be used over and over again as it retains its
adhesive properties. The cngraved sheet complete
with its pattern of wiring is shown in Fig. 2 (b).

A circuit made by the method described is shown
in Fig. 3. It consists of a double-sided laminate on
which the standard components are assembled and
held in turret lugs. Two double-triode wirc-ended
valves are fixed to the board with special clips. The
whole sub-unit has been designed especially so that
it can be madc by semi-automatic means, and all the
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joints are made by dip soldering. Only the edges of
the board are immersed in the solder, joining the
copper foil and the components to the tags.

Photography.—The drawing on engraved sheet,
when completed and checked, is mounted on an easel
and photographed to correct size. This is easily done
with a process or studio camera as the image is pro-
jected on to the ground glass focusing screen and
measured with a ruler. If a special process camera
is not available and a studio type is used, it will be
important to ensure that the drawing, lens and
focusing screen are all perfectly square and parallel to
each other or the pattern will be distorted.

The choice of negative is limited by the need of
a very “contrasty” picture giving complete trans-
parency of the pattern on a completely opaque back-
ground. Two photographic suppliers have recently
introduced a range of extremely contrasty negatives
which are available in various sizes both on film and
on glass. These negatives (Kodak “Kodalith” and
Ilford “Formalith™) are developed in special
developers (known by the same name as the plates).
They require a long exposure as the emulsion is very
slow, but the result is ideal for photomechanical pur-
poses as the whites are transparent and the black very
dense, needing no reduction or intensifying as do
most process plates and films.

The choice of plates or films is governed by the
final requirements and the available equipment. For
maximum stability and the maintenance of close
tolerances, glass plates are preferred, but these often
fail to make intimate contact with the laminate, when
making the contact print. Films can be backed up
close to the base and if a vacuum printing frame is
available, intimate contact is made, giving the finest
reproduction of the original pattern.

We will assume that the plate or film negative has
been made and has been retouched where necessary
to fill in any pinholes.

Printing on the Laminate.—The copper-clad lami-
nate is usually made of paper impregnated and
bonded with phenol-formaldehyde (s.r.b.p.) but it
may be of glass cloth impregnated with polyester,
epoxy or silicone resins. In any case, the copper foil
is bonded to one or both faces by various proprietary
methods, some patented by the laminators.

The poorness of the bond was largely responsible
for the long delay in realizing the initial basic ideas
behind etched foil. Modern materials have the copper
foil bonded well enough to withstand a peel test on
a l-in strip of up to 251b at room temperature, and
stable enough to withstand dipping for 3 or 4 seconds
in a bath of solder heated to 250°C.

When received from the manufacturers the copper
faces are greasy and oxidized. They are cleaned
either by wet abrasion with a brush, water and
pumice powder or, if the surface is not pitted or
porous, by chemical means with or without the
passage of current (cathodic etching). The surface
must be clean enough to maintain an unbroken film
of water when wetted. When thoroughly clean and
degreased, the board is ready for the application of
the photo-sensitive coating.

Coating Solutions.—Two types of photo-sensitive
coatings will be discussed. One, a single coating, re-
quires reinforcing with ink before it becomes a suffi-
ciently strong acid resist. The other, a double coating,
stands up to the etching bath without reinforcement.
Each has its advantages and disadvantages, which will
be discussed later.
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Fig. 3. Sub-unit using printed wiring and dip soldering,
made from the master diagram of Fig. 2.

Single Coating Method.—The solution, which is
water soluble, is made as follows: Take 70 grams
of egg albumen and dissolve in 250 c.c. of warm,
distilled water at about 35°C. When dissolved, add
111.5 grams of ammonium dichromate followed by
7 grams of ammonia, 0.88 specific gravity. Make up
mixture with distilled water to 560 c.c. Filter through
a No. 41 filter paper to remove particles.

The filtered solution is poured on to the clean
copper face of the laminate and whirled until dry.
The whirling may be done with a hand-operated tool
like a hand drill with a rubber suction cup instead of
a chuck, or on a modified gramophone motor and
turntable, rotating at about 100-120 r.p.m. Commer-
cial whirling machines are available for production
quantities. The motor-driven types are best as the
rotation is at a controlled and repeatable speed. If
it is required to speed up the process, slightly warmed
air may be applied from a hair-dryer or by other
means, but it is important that the coating should not
be overheated at this stage.

As there is a build-up of the coating at the edges
of the plate an oversized plate is used; in other words,
the pattern is smaller in size than that of the board
which is being coated.

When dry the coating presents the appearance of a
glossy yellow film that is even and non-tacky. It is
not sensitive to any normal lighting except strong
sunlight and to ultra-violet light, so the coating may
be made in a well-lit room excluding sunlight.

The plate is placed in contact with the negative,
emulsion to coating. Both are putin a printing frame
—preferably of the vacuum type, but good work has
been done with the ordinary type used to make contact
prints. The exposure is made to ultra-violet light
from either an arc-lamp or a high pressure mercury
vapour lamp. If the negative is really opaque it is
impossible to over-expose it, but as lamps produce
heat, it is possible to overheat it. Four to six minutes
with an arc lamp and 10 to 12 with a mercury vapour
lamp are generally correct. Under-exposure must be
avoided or the image will peel off during development.

On removal from the frame, the image will be seen
as a dark pattern where the light has hardened the
coating in those places not covered by the lines in
the negative. The laminate is placed face upwards
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on a flat surface and a sman pool of lithographic
developer ink (a black, oily liquid) is poured on its
centre. The ink is swabbed over the surface as
quickly as possible with cotton-wool several pieces
of which could be used in order to get a very thin
film of ink remaining on the copper surface. The
object is to remove as much ink as possible in the
shortest time as it is quick-drying, and too thick a
film will make the subsequent development very
difficult.

The inky film js dried with warm air and thoroughly
wetted under running water. Those parts of the image
that were covered by the opaque parts of the negative
will wash away leaving the pattern showing in the
copper base. Sometimes, parts of the coating require
light rubbing with cotton wool to clean up the surface,
but when the process has been carried out satisfactorily
the running water will suffice to develop out the
image. When fully developed, the plate is dried by
hot air; this time the heat is beneficial as it hardens
the ink layer and so increases its acid-resisting
properties.

As described, the ink layer will stand up to the
etching solution long enough to remove all the
unwanted copper, but as it never really dries and if
both sides of a board are to be prepared for etching
further initial treatment of the first side is necessary.
This is quite simple, mcrely being the pouring over
its surface of a powdered bitumin or resin (the latter
known as Dragon’s Blood). The powder adhercs only
to the sticky ink and by tapping smoothly on the side
of a bench or by washing in water, all the surplus is
removed from the copper. This layer of powder
must be fused by heating. The resin requires about
2-5 minutes’ treatment at 100°C, either in an oven
or by the application of infra-red heat; the bitumen
fuses at a higher temperature, which is found by
experiment.

When the process is complete, the resist pattern is
very hard and practically scratch-proof so the reverse
side of the board may be coated and processed exactly
as for the first side. When finished, the placing of
the board edgewise into the etchant will remove the
unwanted copper from both sides at once.

Circuits treated as described have withstood 4-5
hours in a bath of ferric chloride of 1.38 s.g. at 25°C.

Double Coating Method.—In the method already
described, the single coating must be light-sensitive
and also acid-resistant; this limits the choice of
materials that can be used—most of them are based

on a colloid such as albumen, fish glue, gelatin or
gum arabic.

The separation of the light-sensitivity and acid-
resistant properties allows a stronger base to be used,
whilst the light-sensitive material has only to resist
the solvent for attacking the base—in other words, the
first layer is acid-resisting and the second is made
into a stencil through which a solvent removes the
underlayer where required. The process is carried
out as follows:—

A cellulose nitrate lacquer is coated on the cleaned
copper face of the laminate. Whirling is unnecessary
as the solution, thinned to double its volume with
acetone, is poured on to the centre of the plate and
allowed to flow over its entire surface. It dries quickly
and as it is dyed red, the smoothness of the coating
is easily checked.

When dry, the plate is coated with the albumen
solution exactly as used in the single-coating method.
It is exposed to the arc or ultra-violet mercury vapour
lamp through the negative and is developed in water
after exposure, instead of being inked up as described
previously. As the albumen solution is almost colour-
less, it is difficult to see it on the surface of the
lacquer, but as it is dried with hot air the image
appears, only to disappear when it is completely dry.
The albumen coating solution could be dyed but the
need for this has not occurred in the experience of
the author.

The lacquered plate is now covered by a stencil of
albumen in the circuit pattern. If a solvent is now
poured on its face, all the lacquer will be removed
cxcept where it is covered by the albumen coating.
Many solvents may be used—propyl alcohol is effec-
tive but most are too quick in action and some attack
the stencil. A slow acting and very effective solvent
is polyethylene glycol—a liquid rather like glycerine
in appearance and consistency. A small quantity of
this is poured on to the plate and lightly swabbed
with cotton wool. All the unwanted coating comes
away, leaving the image ready for acid ctching. No
heating is required or is desirable, as the lacquer is
easily crazed by overheating.

This method is satisfactory for single-sided circuits
but it is impracticable to coat one side of the laminate
without getting any of the lacquer on the reverse. It
provides a stable image that is non-tacky and quite
tough and so able to withstand handling without
being easily damaged.

Etching the Copper.—Although nitric acid has
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Comparison of single- and double-coating photographic methods.
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been used by a few people, most use ferric chloride
as an etchant. Practically all workers in the printing
trade use it because it gives a slower, more easily con-
trolled etch without bubbling. When copper is
attacked by nitric acid, hydrogen is liberated; this
bubbling through the liquid can lift the acid-resistant
pattern.

The ferric chloride may be obtained as lumps
which are dissolved in water by the user or, more
conveniently, as a liquid of about 1.38 s.g. When
making a new bath, some 5 per cent or so of old
etching fluid should be added to it as this increases
its cutting speed.

Etching machines are available for large-scaleswork,
but for laboratory purposes a photographic develop-
ing dish made of china is adequate. The single-sided
board is immersed face downwards so that the copper
silt which is cut away by the etchant falls to the
bottom of the bath. Double-sided boards are, as
already stated, placed edgewise in the bath and in
cach case the dish is agitated in a similar way to
that used in developing a normal photographic plate.

Warming the bath to about 30-35°C speeds up
the process, which can often be completed in about
7-10 minutes. Some machines will etch through
0.00lin of copper in three minutes, but the resists
that have been discussed are extremely durable and,
when necessary, the boards may be left untouched,
if the bath is at room temperature and unagitated,
until the final cleaning of copper which may take
about an hour.

After etching, the board is thoroughly washed in
warm water to remove all traces of acid and then
the resist pattern may be removed with a solvent—
turpentine or white spirit for the bitumen or resin,
acetone for the cellulose lacquers. Where the bitu-
men or resin has been well fused, abrasion of its
surface, with water and scouring powder, may be
necessary to clean up the exposed copper circuit. It
is advisable to dry the laminate in an oven for about
half an hour at 100°C to remove any water that has
been absorbed during processing. This is particularly
important when low-grade punching materials have
been used as a base for the copper foil.

Comparison of Single- and Double-coated
Methods.—It has already been stated that the doublc
coating would be difficult to apply to double-sided
boards, but apart from this fact, the following points
should enable a choice to be made between the two
methods.

There are more operations when using the single
than when using the double coating (see Fig. 4) and
it requires less manipulative skill to carry out the
latter. The application of the cellulose lacquer is
very simple and the albumen coating is applied in
each case, so the process is common to both methods.
A certain dexterity is required when inking up the
albumen-coated plate; too thin a layer makes g poor
acid resist and too thick a layer makes the develop-
ment of the image difficult. Following up with pow-
dered bitumen or resin ts probably best done by
dipping the board into the powder and washing away
the surplus under a tap which, although simple,
requires practice to perfect it.

On the other hand, the thinners and solvents for
the ink—white spirit or turpentine-—are pleasant to
use, whereas acetone as the solvent for the cellulose
lacquer is unpleasant, also the red cellulose is much
more difficult to remove from the skin and from
clothing than the simple oily liquids.
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With a little practice, the single coating with its
reinforcing materials gives consistently good results
under all conditions of temperature and humidity. It
produces a resist pattern which is very much more
durable than most cold top enamels, it is made up
by the user from harmless chemicals, eagily obtained.
‘The solution, when kept in a well-stoppered coloured
bottle (so that it is unaffected by light) has been used
over a period of three months without deterioration.

Given a good negative, thorough cleaning of the
copper, adequate exposure followed by development
in cold, running water, and careful inking up of the
image, very satisfactory results can be achieved with
a definition that is good enough for the finest detail
such as is needed on miniature circuits and coils.

Acknowledgement is made tc the Printing and
Allied Trades Research Association, Leatherhead,
and to Kodak, Ltd., Kingsway, Lordon, for help and
advice on circuit printing over a period of five years.

(Crown copyright reserved. Reproduced by per-
mission of the Controller, HM Stationery Office.)

Glassware for C.R. Tubes

Cathode-ray tube glass parts (cones and face-plates) are
turned out at the rate of one every six seconds by a new
automatic plant put into operation by Pilkington Brothers

at St. Helens this year. The firm came into the business
at the Government’s request in 1948 and naw, with the
new equipment, are able to produce at least two million
components a year. In this machine, farge blebs of melten
glass from a furnace are fed into moulds on a rotating table,
and this passes under a plunger which descends and presses
out the glass to the required shape. Annecling follows, then
inspection, and grinding and polishing where necessary,
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American Oscilloscope Technique

With Some Remarks on Anglo-American Divergencies

By A. J. REYNOLDS*

THOSE readers who were in the radic industry in
pre-war days will remember the very high regard in
which instruments by such American companies as
General Radio, Boonton, Ferris and Measurements
Corporation were held. In the early and mid ’thirties
the British Instrument as we know it today hardly
existed. We had, of course, famous companies such
as Cambridge, Muirhead, Sullivan and Tinsley, but
they were fully occupied making what can be regarded
as laboratory standards, bridges of extreme precision,
potentiometers and variable air capacitors of exquisite
workmanship. Little was then available, British made,
for those awkward characters who required to gener-
ate few microvolts at many megacycles or who
cherish a notion to measure the Q of the Litz-wound
glass-former inductors in their super short-waver.
The founder member of the new
brigade of instrument firms was
undoubtedly Marconi-Ekco who, in
the late ’thirties, began to make
American-style instruments in this
country. Having a relatively clear
field they expanded rapidly, but when
war broke out most of the serious
work in British laboratories was still
being done with instruments of
American manufacture. During the
war few American instruments found
their way into the country and the
small British industry expanded enor-
mously. It had to: in pre-war days
the Standard Signal Generator was an
object of awe and veneration en-
shrined amongst the polished teak
and lacquered brass binding-posts of
the standards room, one per factory
being about the number required.
In the Services thousands were neces-
sary, and such old favourites as the
Marconi TF144 were bounced across
the desert in 15-cwt trucks and
dragged across the gooey mud of for-
ward airstrips by sodden “erks.”
After the war Britain found herself
with a new industry—electronic in-
struments. New names appeared:
Advance, Airmec, Cintel, Dawe,
Solartron, Wayne Kerr and a whole
host of others. The well-publicized
dollar shortage precluded the entry of
American instruments and as a result
the styling, electrical and mechanical
design of the products of the two
countries have moved steadily apart.
A somewhat similar state of affairs

exists to that in the motor industries . . o

Across in the States conditions were very similar
to those at home. The war gave the instrument indus-
try a tremendous fillip and while the old-established
companies grew enormously, and along lines that could
have been fairly easily predieted, a horde of new com-
panies shot up overnight. (Some of them also shot
down again pretty quickly.) Amongst these were two
destined to become the giants of the industry. They
are Hewlett-Packard, born in the garage of one Dave
Packard just before the war and now the largest instru-
ment company in the world in terms of turnover, and
our heroes on this occasion Tektronix.

Company Organization

Tektronix Inc. was organized as an Oregon corpora-
tion in January, 1946, for the purpose of developing
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* Livingston Laborateries.
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Front panel of Tektronix oscilloscope Type 535, giving some idea of the
facilities available,
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and manufacturing cathode-ray oscilloscopes. The
owners all had extensive wartime electronic experience
in either military or civilian capacities. The presi-
dent, Howard Vollum, actually worked in this country
on radar development during the war.

The company and its products form a useful guinea
pig for a miniature study of current American thought
in light current engineering. It is a successful com-
pany; trom small beginnings as late as 1946 it now
dominates the American wide-band oscilloscope
market and is by far the largest producer of these
instruments in the world. Before going on to the in-
struments let us look at a few points concerning the
general organization and see how they tie up with
your own conception of an American company and
norma] British practice.

First, the president, Howard Vollum, is a distin-
guished engineer, completely au fait with the perfor-
mance of his company’s oscilloscopes and the designer
of some of them. This is a theme constantlv reiterated
in the new generation of U.S. instrument companies.
Bill Hewlett and Dave Packard designed all of their
company’s original products. Rarely is the accoun-
tant-cum-financier type of director found over there.
On enquiry you will be told “ You can always take an
engineer and train him as a business man, but rarely
does the converse apply.”

Secondly, at Tektronix they are more nearly self-
sufficient than any other comparable company in the
world. The only bought-out components are those
such as valves and resistors. When the commercially
available article is not good enough there is no hesita-
tion in setting up a department to improve on current
practice. Commercial capacitors could not be bought
that were sufficiently good for use in their time bases,
so they wind their own to +0.25%. Bought-out c.r.
tubes were insufficiently linear for the sort of accuracy
sought—so they made their own, incidentally solving
a major tube manufacturing problem in the process.
The new Tektronix tube uses a helical post-deflection
accelerator ring that starts at the top of the tube neck
and runs helically right up the flare to the screen.
This, of course, is an old idea and obviously the right
way to make a p.d.a. tube, but up till now no manufac-
turer has succeeded in holding the resistivity of his
material sufficiently constant to achieve a uniform
potential gradient down the tube. Hating the con-
ventional tag-strips and group-boards, they developed
and manufacture their own ceramic group-boards that
contribute greatly to the internal appearance of the
instruments. This may surprise those who thought,
as I tended to, that the American manufacturer pro-
duced a set of drawings that were effectively a stock
list enumerating the bought-out parts that merely had
to be assembled in the parent works. This philo-
sophy, once prevalent, is now regarded with disfavour
by the most progressive companies.

A third feature is the generosity of the electrical
performance compared with the specification. Many
experienced observers in this country have been
forced to apply a “transatlantic factor” to written
specifications emanating from the U.S.A. It has some-
times even appeared that in the Great Democracy the
output watts were larger than ours and input watts
smaller. (Somcthing to do with the size of the U.S.
gallon no doubt.) Here, however, is a conservatism
of claim at least equal to the best of the British firms.
On the type 535 oscilloscope, for example, the claimed
Y amplifier bandwidth of 10 Mc/s measures as 3dB
down at 13.5 Mc/s.
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The last point, which I am sure has 2 sizeable bear-
ing on the company’s success, is its method of pay-
ment. Every month 2219% of the company profit is
divided amongst the employees in the ratio of their
salaries and a further 74 9% added to the pension fund.
A simple enough payment by results system, but one
which ties an individual’s earnings to the performance
of the company as a whole. Under this system what
matters to each employee is that the customer is satis-
fied. Surely all men should be working to please the
customer rather than to put one over on an inspector
three benches away!

Two Outstanding Models

As examples of the instruments themselves we have
space to deal with but two, the fabulous type 517 and
the latest of the line, the type 535.

The 517 is a wide-band high-voltage oscilloscope
designed primarily for the observation and photo-
graphic recording of very fast rising waveforms having
a low duty cycle. The use of 24kV accelerating
potential on a metallized cathode-ray tube permits
photographic recording of single sweeps at the maxi-
mum writing speed allowed by the Y amplifier and
sweep circuits. Distributed-type Y amplifiers provide
a rise time of 7 millimicroseconds with a maximum
sensitivity of 0.1V/cm. Both amplitude and time
calibrators are provided. Sufficient time delay is
incorporated in the Y amplifier to permit viewing the
leading edge of the waveform which triggers the
sweep.

In order to provide sufficient vertical deflection
voltage with a risc time as short as 7 millimicroseconds
for a cathode-ray tube using 24 kV accelerating poten-
tial, a distributed amplifier is employed. This ampli-
fier consists of five distributed stages plus a phase
inverter and trigger valve. The first two stages use
six 6AKS5 valves each, next a stage of seven 6CB6
valves and a phase inverter of threc 6CB6s. The
signal then goes to a push-pull driver stage having
six 6CB6s cach side and finally to the output stage
with twelve 6CB6s on each side.

The performance on the X axis is just as impressive.
Since many fast-rising pulses are either non-repetitive
or non-uniformly spaced, it is essential to have a
sweep which can be triggered by the observed pulse
itself. To enable the type 517 to trigger from fast
rising signals of small amplitude, a wide-band, distri-
buted amplifier is incorporated. Signals of 03V
amplitude with a rise time of 1 millimicrosecond will
easily trigger the sweep. When using the observed
signal as a trigger, any signal giving a deflection of
2mm is adequate.

The time basc on its fastest speed runs at 10 mu
sec/cm, that is, a complete sweep of 8 cm in 80mu
sec. Although their invariable practice, and one well
suited to the method of calibration, this style of speci-
fving time base speed strikes me as slightly ludricrous.
It is rather like saying “Poor old Charlie was nicked
for failing to exceed 0.033 hours per mile in a built-
up area.” Come to think of it, they are in effect
quoting the time base slowness rather than time base
speed.

That then is type 517, a slightly fabulous beast in
that few of us could live up to it. Owning a 517
must be rather like owning a 41 Ferrari or being
married to Marilyn Monroe. Let us examine another
model, just as outstanding in its own sphere but more
applicable to everyday problems, the type 535.
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(a) (b)

Fig. 1. Waveform of a conventional time base sweep (a) and
with a second sweep superimposed on it (b).

WHITE
CASTELLATION 1 Mc{s 3Me/s
A )
\
) S |
| GREY N\ |
1 GAMMA BAR / BLACK
BLACK” NARROW /
2 CIRCL CIRCLE
LINE PULSE yuiTe £ WHITE

CASTELLATION

Fig. 2, Television waveform from one line of Test Card *“C.”

The 535 is a most unusual instrument for two
reasons. First, it is the best example to date of that
oft-attempted oscilloscope, the Y amplifier charac-
teristics of which can be varied by means of a series
of plug-in pre-amplificrs. The main ones of these are
the 53B, with a frequency response of d.c. to 10 Mc/s
and a sensitivity of 5mV/cm, and the 53C, with a
response of d.c. to 8.5Mc/s and a sensitivity of
50mV/cm. A double beam facility is provided by
means of an electronic switching system. This beam
switch can be triggered by alternate sweeps or allowed
to run free at 100ke/s. A d.c. and low frequency
pre-amplifier is available, giving deflection sensitivi-
ties of 504V/cm. When these are allied to a time
base having continuous coverage from 0.02 usec/cm
to 12sec/cm, it will be seen that even without any
other featurcs the 535 would still be an outstanding
instrument.

The second unusual facility is one that obviously
springs from the firm’s association with radar, as it is
a well-established radar technique applied for the first
time to oscilloscopes. This is the use of two time
bases, one of which strobes the other. For those not
familiar with this trick a word of explanation. Con-
sider the two time bases in Fig. 1, one of which, at
(a), is pictorially quite familiar. It can be so arranged
that the linear rise of voltage in (a) will trigger a
second time base, running much faster, at a pre-
determined voltage level, as shown in (b). It will be
obvious that if the first sweep is triggered by a pulse,
then varying the voltage at which the second sweep
fires will slide this sweep up and down the slope of
the first one and so provide a variable delay between
the trigger pulse and the start of thc second sweep.
In practice no such waveform as (b) appears in the
instrument, this having been simplificd to establish
the general principle.

Selective Observation

Let us take a practical example. We will feed into
the type 535 oscilloscope a television waveform, Test
Card “C?” in fact, and arrange for the first sweep
to be triggered by the line pulses and to have a
duration of some 100usec. The resultant display will
then consist of a jumble of all 405 lines. If, however,
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a rudimentary sync separator, consisting of a CR
network with the correct time-constant, is included
in the trigger circuit, then the time base will trigger
from the frame group and permit a display on one
line which looks something like Fig. 2.

Now supposing it is arranged that when the second
sweep fires it applies a “bright-up” to the beam,
then a portion of this display will appear brighter
than the rest. The length of the bright patch can be
varied by adjusting the duration of the second sweep
and its position along the picture by varying the delay
(point on the first sweep at which the second sweep
fircs). In our example we could arrange the bright
portion of the trace to coincide with the 3-Mc/s bars.
This done, by switching the input of the X amplifier
the second sweep can be applied to the plates of
the tube and a picture of the 3-Mc/s portion of one
line made to occupy the whole screen, permitting
detailed examination. The beauty of this system is
that a complex waveform can be displayed in toto on
the screen, a portion of it selected for detailed obser-
vation and that portion viewed on a greatly increased
time scale with absolute certainty that it is the desired
part of the waveform.*

This has perforce had to be a rather sketchy treat-
ment of a complete range of instruments, but I hope
it has at least shown that, during the years when
American instruments have been absent from this
country, oscilloscope design at any rate has becn
progressing along lines rather different from our own.

* * *

Since this article was written a further development
of the 535 oscilloscope has taken place, bearing the
type number 545. It is based on a new cathode-ray
tube developed by Tektronix which has the fantastic
deflection sensitivity of 7V/em with 10kV on the
p.d.a. ring. Use of this tube gives the new oscilloscope
the following Y amplifier performance: frequency
response, d.c. to 30 Mc/s; rise time, 12Zmpusec; sensi-
tivity at full bandwidth, SOmV/cm. The amplifier is
6dB down at 45 Mc/s and 12dB down at 60 Mc/s.

* Although this example deals with the use of the type 535 as
a line selecting monitor, this function is performed equally well by
the simpler type 524, an oscilloscope that has been a standard
instrument in American television circles for over four years. ’

AMATEUR COURSEKES

IN prepararion for next year’s radio amateur examina-
tion, to be held by the City & Guilds in May, a large
number of educational establishments up and down
the country are arranging evening courses of instruc-
tion. Among those from which we have received
specific details are:—

Bradford Technical College; classes are being arranged by the
Bradford Amateur Radio Society (Sec. F. ]. Davies, 39,
Pullan Avenue, Eccleshill, Bradford, 2).

Brentford (Middlesex) Evening Institute; Wednesdays (fee 10s).

Glasgow, Allan Glen’s School; theory will be taken on Tues-
days and morse on Thursdays (fee 10s.)

Huddersfield Technical College, where the lecturer will be
C. W. Oakley (G3IPD).

Holloway, Grafton School; theory on Mondays and practice
on Wednesdays with morse instruction after each evening’s
class (fee 10s).

Iiford (Essex) Literary Institute; both theory and practical
courses on Wednesdays (fees 10s per course).

South-East London Technical College; theory Wednesdays.

ngbley Evening Institute; Mondays, morse 7 to 8, theory

to 10.
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Transistor Equivalent Circuits

3.—FEarthed-Base Transistors

By W. T. COCKING, miEE.

SUMMARY :—Egquivalent circuits for the earthed-base
transistor are derived from the earthed emitter circuits
of Part 2. The different forms of transistor consrants
are discussed and the relations between the more common
ones are tabulated for easy reference.

SO far, transistors have been considered only
in the earthed-emitter form of connection. The
published characteristics of transistors, however, are
usually for the earthed-base connection rather than
for the earthed-emitter. The constants of transistors
are also usually quoted for the earthed-base connec-
tion,

It might be thought, therefore, that it would have
been better to start in Part 2 with this arrangement
and so to follow the customary practice in transistor

just as the earthed-cathoae circuit is so regarded tor
the valve.

A difficulty arises with the point-contact transistor,
however, for it can have negative input and output
resistances when its emitter is earthed. These negative
resistances cause certain difficulties of measurement
which can make it awkward to obtain the characteristic
curves and constants. Because of this, it is much
more convenient to make measurements on the
point-contact transistor in the earthed-base condition
than in the earthed-emitter and, for uniformity, it is

v?
literature. We have here deliberately avoided this, £ =
however, in order to bring out the basic similarity of ¥ T ]‘
the transistor and the thermionic valve, so far as -4 -
external matters are concerned. If it were not for —?L
certain difficulties with the point-contact transistor,
we might even take the view that the earthed-emitter Fig. 1. Amplifier stage using an earthed-base n-p-n
circuit should be regarded as the fundamental one, transistor.
- — — -
’ " . em
Lopy Py P Lsom lepy, lIAPn Py A. 199 I.p,, '
+o—A— AN AN ——{———{—0+ —
i o 1 |
A I, o, I A
4 ] 9
v (a)
Il;pll Pe Pe Ibpm I(:'pzz—lbpn
—0+ - O— ¢ AN/ ‘ —0+
T = <
\ / \
V. v, I, Pe e Ve
Lo 4
;¢ ,
= (d)
™ L7
—o+ -o——/\/\/vj I—/vv\/——c+
T T TN g s /0 I
e ow {u ] T (1’ v
l l I /jl:"n Q"Ic"zz]' l
+0— 0— +0- “tr o—
= (e) = (f)

Fig. 2. An earthed-emitter equivalent circuit is shown at (a) and, with its connections altered for an earthed base, at (b).
The successive transformations to an earthed-base equivalent circuit are shown at (c), (d) and (e). A two-generator form

appears at (f).
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customary to measure junction transistors in the
same way. It seems desirable, therefore, that our final
transistor constants should be ones based on this
circuit.

It should not be thought that the earthed-emitter
equivalent circuit developed in Part 2 has been wasted,
however. So far from that, we regard it as an essential
stepping-stone from the valve to the earthed-base
transistor. Further, the earthed-emitter circuit is
being increasingly used with junction transistors and
all that is necessary to employ the equivalent circuits
of Part 2 with transistor constants for the earthed-base
connection is to have some conversion formulae so
that py, pgs pes and py, OF pyys pa2s @ and b can be derived
from them.

Our next step must be to develop an equivalent
circuit for the earthed-based transistor. The circuit
has the form shown in Fig. 1 for an n-p-n transistor.
Let us first of all derive an equivalent circuit from the
one for the earthed-emitter circuit Fig. 5(b) of Part 2.
This is repeated in Fig. 2(a). For the earthed-base
connection it becomes Fig. 2(b) which can be re-drawn
as in (c). The essential change is that the collector
voltage is measured between collector and base
instead of between collector and emitter. There is,
therefore, a change in the meaning of V, between (a)
and the other diagrams.

Fig. 2(c) can be changed to (d) by removing |
from the p, arm and inserting it in both the p, and
po arms. In (b), (c) and (d), V, has become V,. The
two are numerically equal but of opposite polarity,
when measured from earth. In (c) and (d), too,
I, has disappeared and the path of I, has been changed.
It is plain from (a) that I, = I, + I, so that the
currents in all the resistances are unchanged by this
re-distribution and re-naming.

We now require this equivalent circuit to be brought
to the form of Fig. 2(e) in which the quantities are
derived from the earthed-base characteristics instead
of the earthed-emitter. The relations between (d)
and (e) are easily established by comparing their
mesh equations. For the emitter loop

V., = L, + pp) — Icpp — Iy pu
=Lty — Ly, —FE
which gives us r, = p,, 1, = p, and E’, = I, pu1.

For the collector loop we have
Ve=1TI(pc +p) = Lioo = Vipe + 1P — Ly pm

= I, (r. + rp) — Lry — E's — Ly,

Substituting I, = I, + I, for the coefficient of r,
in the second part
Ve=1, (re+ 71— tm) — Ly 1p — E’c — Lyppm

1c‘

+
| L LT =
g +'_______._.--"" lI;
It
o Ve +
(a) (b)

Fig. 3. General form of n-p-n transistor characteristics for
the earthed-base connection.

Comparing the first and last equations for V., we
have r, = p, + Pm> *'m = pm and E'c = Ug poe — I'ppnae
We can now go a stage further and transform
Fig. 2(e) to the form (f), which is like the equivalent
cireuit that we first derived for the earthed-emitter .
transistor. For this we have :
V, = Iry — Bl — E,
Ve = Lgryy — alrey — E’,
Comparing these with the ones for Fig. 2(e) we
get ryy = Ts+ Py Bru =Ty Taa=Trc+ rp @y =

’Ai!z‘ and B = i) X
Ty -+ Te Tyt Te
remember how we derived the corresponding terms
of the earthed-emitter circuit from the transistor
characteristic, it is now plain that these terms have
similar meanings for the earthed-base characteristics.
We can say therefore, that ry; is the emitter a.c.
resistance

rn = 8V,/8l,
for I, constant, Also ry, is the collector a.c. resistance

ras = 8V,/31,
for I, constant.

The other terms are the current amplification factors

o and B, and

If we

ry + Ty SO @& =

o = 8I,/3I,
for V, constant while
g = 81,/31,

for V, constant.

The characteristics for the earthed-base connection
are shown in Fig. 3. We could have started with these
and derived ry;, 725 « and 8 from them in accordance
with the above definitions and in exactly the same way
as we did for the earthed-emitter transistor in Part 2.
We should then have obtained Fig. 2(b) directly and

found E’,=1,r; and FE,=

TABLE 1 I, ry, where I, and I’, are the
— zero-current intercepts as in Fig. 3.
Given 113, a9, % B Following the same argumetx_lt as
r = - = in Part 2 we could have found
nofm o e T i —w+r,a—p  Fig 2e) and then established the
_ . _ 1 _ o reg — T11 | relations with the earthed-emitter
re = rll( - B) Ps = rll( - ﬁ) a = 7‘22(1 — a) + a(l — ﬁ) d_rcult (d)'

| = orgg—Briy  pPm=are —Bfrn b =1—8 ; Ttttxle relag.ic;xfs ?cgwee_rt:sthe values
i or the equivalent circuits are sum-

Given 1y, res Tes 'm marized in Table 1.
="+ 1, P11 = "o + Te Py =1 The complete equivalent circuit
_ _ T —Tm _ can be reduced to its a.c. form by
re2 = o+ T pre =Totre—Tm  pe= ot e m) | omitting the d.c. parts as we did
e T T _Tw — T - before. The result is Fig. 4. One
o + T T T e Pe = Te great advantage of this form of
B = ) b= T - circuit is that three of the ele-
e + 1o T 4T, (3= ments r,, , and r,, have the same
: - = ” values as their earthed - emitter
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counterparts p,, p, and p,,.
from ..

At this stage it is desirable to consider what four
constants should be used to represent the transistor.
So far, we have based everything upon a pair of a.c.
resistances and a pair of current amplification factors
because they are somewhat analogous to valve con-
stants and are easily determined from the transistor
characteristics. There are quite a lot of alternatives,
however. We have already met a, &, p;, and py, with
the derived quantities py, p,, p, and p,, for the carthed-
emitter connection and «, 8, 7,, and r,, with the derived
quantities ry, 7, r, and r,, for the earthed-base.

It is only r, that differs

Choice of Constants

The thermionic valve operating with a negative
grid requires only one family of curves to describe
its characteristics and two constants, derivable from
these characteristics, to describe it in an a.c. equivalent
circuit. Because the transistor passes current at all
its three electrodes, two families of curves are needed
to describe it and four constants are needed for an
equivalent circuit. This raises difficulties, because
neither the two families of curves nor the four con-
stants are unique. There are four possible families
of curves and twelve possible constants!

This applies to the earthed-emitter connection and
there are the same number again for the earthed-base
arrangement. We need only four constants out of
twenty-four possible ones! In the valve we have
only three—amplification factor p, a.c. resistance s
and mutual conductance g,,; they are related since
ik =gmty SO we need two only out of a possible
three and, if we ever want the third, the relation is a
very simple one.

In the case of the transistor, the relations between
the twenty-four possible constants are much more
complex and are not readily performed mentally.
It is rather important, therefore, to choose the best
four constants. Unfortunately, opinions differ about
which are the best and different writers use different
ones. This accounts for much of the difficulty of
transistor literature.

We regard it as essential that whatever four con-
stants are chosen they should be determinable from
the transistor characteristics which are most readily
available. This at once rules out carthed-emitter
constants, for the usual characteristics are the earthed-
base type. We have, therefore, to choose four out of
twelve possible ones.

There are three groups of four which are par-
ticularly common in the literature and which are

TABLE 2

Fig. 4. A.C. equivalent circuit corresponding to Fig. 2 (e).

defined in Table 2. The symbols following the
square brackets indicate which voltage or current
is to be regarded as constant. The twelve constants
listed are not all distinct; for example, vy, = 1//yy,
a2 = /a9y Mus = 11a/Top; Py = yy/yyy.  There are
more possibilities than are shown in Table 2, therefore.

According to Shea' the % group is the most suitable,
because the constants are the easiest to measure and
vary less with temperature and operating point than
the others. However, %, and #,, are not obtainable
readily from the ordinary characteristic curves. In
fact, no single group is!

There is one serious objection to the nomenclature
of the # group, which is that the same letter serves
sometimes for a resistance, sometimes for a conduct-
ance and sometimes for a ratio. This is very bad prac-
tice, because it prevents the ready dimensional checking
of equations It is likely to cause errors. In this
respect, both the r and y groups are satisfactory,
because all the r constants are resistances and all the
y constants are conductances.

Measurement of Constants

When the constants are obtained by measurements
on an actual transistor, some are easier to measure
than others. The output resistance of a junction
transistor is usually rather high, 1-2 M Q, and it is
difficult to employ a high enough external impedance
to obtain constant-current conditions. It is much
easier to make the impedance low and so to operate
under constant-voltage conditions. It is, therefore,
easier to measure quantities which need V, kept con-
stant than those which require I, to be constant.
At the input, the reverse applies. If the input resistance
is very low, it is difficult to obtain a voltage supply of
low enough internal resistance to operate under
constant-voltage conditions, but it is quite easy to
operate at constant current. Thus it is easier to
measure quantities which need I, kept constant than
those which must have constant V,.
The h group constants of Table 2 are thus admirably
suited to the requirements of measurement.
When one wants to derive the constants
from the characteristic curves, however,

The most

N i the % group is quite unsuitable.
ri = 8V,/8L]I, yi1 = 8I./3V, ]V, fy = 8V,[3L]V, convenient ones are 115 Tas ® and B, that
rag = 8V,/3L]I, Yoz = 8I/8V ]V, hgs = 818V ]I, we have used hitherto. They are all easily
rie = 8V,/8I]I, yi2 = 8I,/8V. ]V, hye = 3V,/8V.]I, determined from the characteristic curves,
rop = 8V,/81,]I, Yo1 = 8L,/8V,]V, hoy = 81,/81,]V, wlhich is why we selected them in the first

place.
T — Py It does not seem practicable, therefore,
. ™ n - to have a single set of primary constants
1 — Iy which is spitable both for evaluation by
P === =rgs — Brpy = Tgg — Tyg measurement and from the characteristic
o Pis curves. It seems best, therefore, to adopt
re =h;; — (14 () 7] =rmd -4 =Ty — T one set for measurement purposes and
hio + o & another for derivation from the valve
L oani —hm— =are = fru — izl e T Transistor Audio Amplifiers,” by Richard F. Shea.
e ——— = = = (Chapman & Hall).
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characteristics. The h group seems best for the first
and, for the second, the 7y, 730, % and 8 groups that we
have used hitherto.

Whichever is adopted, it can be transformed to the
other or to the r,, 73, 7, and r,, group if it is desired
to use this type of equivalent circuit. This circuit is
very commonly used in the ltcrature and its out-
standing advantage is that three of the four resistances
are the same for both the earthed-base and the earthed-
emitter connection. Only one needs to have its value
altered.

Transformation of Constants

For general use in circuit work, no single equivalent
circuit is necessarily always the best. Often, a par-
ticular form best suits a given problem. It is, therefore,
very necessary to be able to pass readily from one form
to another and Table 1 enables this to be done. Some-
times, the transistor constants are quoted somewhat
differently; instead of having ryy, ra, o, B OF Ty, T 7y
and r,,, for instance, one might have ry, r¢, 7, and «.
The quickest way of finding r,, is then to find ry,y, 72y
and B from the relations in the first column of the
second group of transformations in Table 1 and then
to compute r,, from the equation in the first group.
It works out at r,, = a (ry + 7o) — 13

Table 2 gives the definitions of the r, y (or g) and
h groups of constants which are found in the litera-
ture. In addition, it gives a transformation from the
I group to the ry, 7o, 1, and r,, form so that, with the
aid of Table 1, a transformation to any other group
can be effected. The transformation from the r
group to the r,, r., 7, and r, form is also included,
since this is also commonly found in the literature.
The derivation of the r group is treated in the Appen-
dix.

One or two comments on the relations of Table 1
may be helpful. In the first place, some of the relations
can be simplified in practice with negligible error;
for example, r, is often very small compared with
r, and can be neglected in comparison. Secondly,
the relation for a, the current amplification factor for
the earthed-emitter transistor, is different from the
one usually quoted, which is a = /(1 —«). The
equation given reduces to this simple form when
rp<org and ry (1 —B) < 1y (1 — «), which is
usually the case.

Before we conclude this part, it may be helpful to
quote some actual figures for transistors to get an
idea of the order of magnitude of the quantities
involved and how the transformations are effected.
Turning to the Wireless World ¢ Radio Valve Data”,
we find the Mullard OC70 listed as having r, = 750,
r, = 1.5MQ, r,=350Q and «x = 0.97, so

r, = 0.97 x 1.5 = 1455 MQ
since r, is negligibly small in comparison with r,.
Tor the earthed-base connection we have (see Table
Di—py = 750 Q, p, =35 O, p, = 1455 MQ and
1~5 1 —;4—55~ 9'045 0.03MQ = 30kQ.

For the two-generator earthed-base equivalent
circuit we have:i— |

ry = 750 + 35 =785 Q

P =

re, = L5 MQ
a = 0.97
750
B = 785 = 0.956

\WIRELESS WORLD, SEPTEMBER 1933

while for the two-generator earthed-emitter circuit
we get:i—

pip = 785 Q
ppe = 1.5 — 1.455 = 0.03 MQ = 30kQ
1.455
a= m = 48.5
35
b= 785 = 0.0446

Using Table 2, we can evaluate the quantities in
terms of the r and k& group and we get:—

ry = 785 Q
r, = 7150 Q
r,, = 1.455 MQ
ree = 1.5 MQ
, — 5 -1
and by =71, + 1 r,v_‘ Tm 354 7501—?-——-—4§§
I 8‘045 1.5
= 35 750 ——~
+ 750 5
=35 + 750 x 0.03 = 35 + 225 = 57.5 Q
r 750
B, = —L2 = = 0.00
2 +r, 1,500,000 D008
s 1.455
Bigy) = S = 0.97

1
——— =0.66 X ¢ mh
. 1.5 % 10° L 10 &

Point-contact Transistor

For a point-contact transistor, the values are quite
different. Krugman? quotes:— r;; =2509Q, r,=100Q,
oy — 24kQ, ryp = 12kQ. From Table 2 we then
have:—

r, = 100 Q
re = 11.9kQ
r, 150 Q
r, = 23.9kQ

From Table 1, r;;=250Q, rp,,=12kQ, a=24/12=2
and 8 = 100/250 = 0.4. Notice particularly that «
is greater than unity. This is typical of a point-
contact transistor; with the junction type, o is always
less than unity. Proceeding, we have p;; = 250 Q,
pps = 0.15 + 11.9 — 23.9 = — 10.85 kQ,a = (23.9—
0.15)/(— 10.85) = — 21.8,b = 150/250 = 0.4. Notice
that p,; and a are both negative for the point-contact
transistor in the earthed-emitter circuit. Taking the
remaining form we have,

py = 100 Q, p, = 150 0, p,, = 23.9kQ,

11.9 — 23.
pe = _1.9—12——2(12.05 —239) = — 10.85kQ.

What is the meaning of « greater than unity? In
terms of a.c., we have defined it as 7,/4, and we have
i, = i + i, If  is greater than unity, it means that
the collector current is greater than the sum of the
base and collector currents and, in turn, this means
that the base current must be in the opposite direction
to the collector current. We derived our equivalent
circuit for the junction transistor and took the positive
directions of current flow as the actual directions.
With the point-contact transistor, however, one of
these is reversed. We cannot yet say which.

However, we find p,, is negative and this means that
i, is reversed compared with the junction transistor.

+ «Fundamentals of Transistors,” by Leonard M. Krugm;n.
(Chapman & Hall).
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We can say, therefore, that in the two types 1, flows in
the same direction but i, in the opposite and wé have
the curious result that the emitter current of a point-
contact transistor is smaller than the collector current.

(To be concluded)

APPENDIX

IN American literature, the equivalent circuit of a transistor
is usually derived from the arrangement of Fig. 5. The
transistor is represented as a box with four terminals
1, 1 and 2, 2, two of which are internally joined. The
voltages v, and v, are applied externally and, as a result,
the currents #; and i, flow with the directions shown. Four
resistances are named arbitrarily ryy, ryg, 721, T3 and the
following equations are written:—

U1 = iyryy +iarg (A1)
Vg = Iafpp + 1179y

The meaning of the four resistances is then deter-

mined by putting the currents each in turn equal to zero.

Thus,

ry = /iy forig = 0
rey = vpfi; foriy = 0
ris = vy/ip fori; = 0 (A2)
rop = Usfip fori; = 0

The equivalent circuit of Fig. 6 is then drawn with
v, =0y i, =1y, U, =y, §, =1, for the earthed-base
transistor and the same current directions as for Fig. 5.

The equations for Fig. 6 are:—

Ve =1 r, + 1) + i, (A3)

Ve = ic(rc + rb) + ‘a(rb + rm)
Comparing these with (Al), we have

m=r, =t Ty

T1g = Iy (A%)

oy = ry + Ty

Tog = T b 1y

If we writc v, = 0 in (A3) any current in the ¢ollector
circuit ows as a result of v,. Then
. Lty T
1, = — 1 RASSLE ]
¢ ‘ ry + re
and the minus sign indicates that the current 1. flows in
the opposite direction to that shown in Figs. 5 and 6.
In our derivation in the text, we assumed this opposite
direction of current flow from the start and our v, was
a voltage developed by ¢, in a load resistance even if this
was not always specifically shown. Here v, is an externally
applied voltage.
The current amplification factor is
™+ T
"y re
= — 1./i, inthe American convention.
We defined a in relation to the static characteristics of
the valve as 8I,/8I,, which is equivalent to ifi, in terms
of alternating current. The minus sign arises In the Ameri-
can definition because they have assumed i, to flow the
other way round. There is no real difference in the
meaning of a.
The backward current amplification factor, which we
are calling B, is defined in American literature as
B=—1dfi.forv, =0
Ty
Te + 1y

o =

from (A3).

We originally defined 5 as — 5I,/5I, and later obtained
B as 1 —b or 1 38I,/8I, = (81, + 8I,)/8I, = 8I,/5I,
which is 7,/i, in terms of alternating current. Again, there
is a difference of sign in the definition which is again
brought about by the different direction of current flow
assumed initially. Again, there is no difference in the real
meaning of 8.

The American derivation of the equivalent circuit is

448

.

Fig. 6

simpler than ours and leads to the same result, but it is
intellectually less satisfying, because the initial constants
115 Ti2; Ty, Tz are obtained in an apparently arbitrary
manner. Our constants ryy, rae, ¢, B are derived directly
from the characteristic curves and have an obvious physical
meaning,
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THE followi L AP e =
ollowing notes are offered as a corollary to 1 ay 3
the series of articles on filter design by Thomas 14 =z (R, ~ )
Roddam (Wireless World, Aug., Sept., Nov., Dec. v | AL L =
1954). Filters of the third order will be discussed and | t—l
the results given of measurements on experimental vo -
filters. N | . az(ﬁz='R')
Data for constructing Tchebycheff third-order 08 | ]
(n-section) filters are given by Fig. 1, and the con- 06 i B 3
figurations and characteristics of these filters are shown i
by Fig. 2. Curves are plotted for the case where 04 s T\ 3

source and load resistances R, and R, are equal,
and for the case where R, is infinite. The curves were
calculated on the assumption that losses in the filter
components could be neglected.

These filters have relatively high insertion loss
beyond cut-off, but they also have appreciable loss
at certain frequencies in the pass band. The loss is to
some extent under the control of the designer, and | .
depends on the value chosen for the factor 1™ in insertion loss curve ’bey01,1’d‘cut-oﬁ', and also the more
the Tchebycheff polynomial which describes the pronounced the * ripple ”” in the pass band.
insertion loss characteristic. As indicated by Fig. 1, To design a filter it is first necessary to choose a
the greater the value of ¢ the greater the loss beyond value of 7. The choice may be made exthgr by con-f
cut-off; but also the greater the loss at some frequencies sideration of the allowable loss in the pass band, %r oL
in the pass band. Thus with reference to Fig. 2, the desirable loss beyond cut-off. The lower b

the greater the value of z the greater the slope of the

o
~
|
o
L=
|
o -
db INSERTION LOSS

IN PASS BAND (& AT W)

Fig. |. Basic data for use in design formule.

Below: Fig. 2. Third-order (w-section) Tchebycheff filters

* Professor of Electrical Engineering, Nova Scotia Technical College. and their characteristics.
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curve is used in the first case, the upper “ db » curve

in the second. When a value of ¢ has been chosen

the corresponding values of a;; a, and a; are read from

their respective curves for the specified termination,
2 = Ryor R, = 0. The filter components are then

calculated as follows:

For a low-pass filter with cut-off angular frequency w,

C1=a1/w0R1 L=a,R/w, Co=as/wR,
For a high-pass filter with cut-off angular frequency w,
L1=R1/a1“’o C=1/a,wR, L,=R /ayw,.

For a band-pass filter of band width wy and mean
angular frequency w,,

ClpzaI/wORl L= -a,R;/ wg C2p=a3/w0Rl

LID= llwmzclp Cs= I/wmst L2p= I/wm2C2'p

The curves were plotted after a number of filters
had been designed and tested. The method of design
was based on the articles * Filters without Fears ”’
by Thomas Roddam in the August and September
1954 issues of Wireless World. The filter components
were determined from cut-and-try solutions of the
Tchebycheff filter equations, for which Mr. Roddam
did not give a solutjon. Following Mr. Roddam’s
method, but in more general form, the desired in-
sertion loss characteristic for the low-pass case,
based on the appropriate Tchebycheff polynomial, is:
db=10log[1 + 181(w/wg)?® — 481w/ we)? + 32t(w/wy) ]
The expression in brackets may also be derived in
terms of the filter components, as explained by
Roddam. When R; = R, it is:

R L ]: )
I+ wz{[(cl + Cy) '2‘1 Eﬁ"] — L (C, + Cy) d
1 J

L2 C 2
+ ot =X —‘4+ G 2LC,C, [(C1 + Cy)R, + 1—1{ J%}
1
2
+w6LzC12C2’ Izl

Writing C, = afuR, L =agR, /u, C, = asfwR,
and equating the two expressions term by term gives:

2
(@ + a + ap)* s B B = TR

a4, az a3

5 @it a+a)- 48t

‘1_22(01 + a;)* -
4
a;* a,® a,* = 128t

The first equation may be simplified to a, + az =
V72t + a, and the third to g, a;, a; = /128t

If these are substituted in the second equation there
results a,® + 24/721 a,® + 72ta, — 8/32t — 0
Values of a, for particular values of ¢ were obtained
from this equation. The corresponding values of
a; and a; were then obtained from the simplified
forms of the first and third equations.

When R, = 0 the filter equations become:
o¥C; + C)2R,2 — 20 LC,y = 181(w/w,)?
20'LC,CHC, + CyR,? — wil2C,: —
wSL2C,?°C,PR, % = 321(w/wy)®
Substitution of a, etc. gives.

(ay 4 a;3)® — 2a.a, = 18;
2aya5a5(a; + az)—a,%a,? = 48¢
a,%ay%az® = 32t

481(wfwy)4

450

further manipulation leads to:

V32t 48:
a; = ryry —
2a, 24/32t

(a, + a,)* — 18¢
ay = ———
2a,

ayaa; = /32t
These were solved for particular values of t, using a
slide-rule and systematic computing form, by trying
values of a;, finding the resulting values of az and a,,
and comparing a,a.,a, with 4/32t.  About six trials
usually gave the solution.

In Wireless World, December 1954, Mr. Roddam
explained the transformations which give high-pass
and band-pass filter designs from low-pass calculations.
The examples he gave were second-order filters, but
the expressions he derived were gencral, and apply
also to third-order filters. The high-pass and band-
pass design formule given above were obtained by
writing these expressions in terms of Ry, ayy a, and
as.

A comparison with other types of filter is interesting.
Mr. Roddam gives the solution for Butterworth
response, low-pass, with R, = 0. For our purpose
it may be written C, = 12woR;, L=4R,/3wg, C,=
3/2weR,. Evidently in this case a = 0.5, a, = 1.33,
as = 1.5. The insertion loss at w = wgs 3 db, is the
same as that of a Tchebycheff filter having : = 0.5,
but the Butterworth filter does not have the 3-db
loss at w = 0.5w, and it has about 10 db less insertion
loss at @ = 2w, If R, = R, a Butterworth filter has
@, = 1, a3 = 2, and a, = 1, giving the same com-
ponent values as the conventional image-impedance
method.

When R, = Ry, g, = a,, and C, = C,, there is
no obvious difference between the proportions of
Tchebycheff and Butterworth filters. It is therefore
instructive to determine the conditions that lead to
these different types of response. If the low-pass
design equations are multiplied together, there results:

a,

_ @R & aa, St
T wy @Ry wg?? or o LC
and if they are divided:
L _aR, _woRy L

_ s 2. 2 il By

B R,*;0r R, z C
Evidently it is possible to operate a given filter, having
fixed values of L. and C, at any value of the Tchebycheff
factor ¢, and the corresponding values of a4, and as,
if’ the resulting values of w, and R, are acceptable.
Further, it is possible to operate with a, = land g, =
2 to obtain Butterworth response. As an example,
a filter made up of a 46-millihenry inductor and two
0.1-microfarad capacitors operates

(a) Butterworth, with f, = 3320 c/s, if Rj=R,=
480 ohms.

(b) Tchebycheff, : = 0.125, with Jo = 3320 c¢/s, if
R, = R, = 960 ohms.

(c) Tchebycheff, ¢ 0.5, with f, = 3650 c/s, if
R, = R, = 1460 ohms.

There is another mode of operation which is useful
at radio frequencies. Iftis chosen as 0.0185, a; = a, =
a; = 1.15. If a filter having these proportions is
operated at the frequency w = 0.866w, so that a,w/w,

= 1 (etc.) the reactances of all its components be-

C wy a,
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come numerically equal to R;. Then if it is terminated
with an arbitrary load resistance R, the rather com-
plicated general expression for the input impedance
becomes simply R,2/R;. The value of R, may be
chosen to make this input resistance any desired value,
so the circuit can act as an impedance-matching net-
work, as well as reducing harmonic radiation. The
low-frequency filter of the previous example operates
in this fashion if R, = 680 ohms. When tested between
a 340-ohm source and a 1360-ohm load (or vice versa)
it showed a response resembling the Tchebycheff,
but with insertion gain in the region near 0.866w,
(2350 c/s). The measured gain was slightly less than
1.9 db, the theoretical value for perfect matching.

Measurements have been made on a number of
experimental filters, of the three types, some de-
signed for R, = R, and some for R, = 0. Two r.f.
filters were also set up and tested in the equivalent
lattice form for matching balanced to unbalanced lines.

In general the agreement between measurements and
calculations was close. The greatest discrepancy
occurred in the pass band where the calculated in-
sertion loss was zero or very small. In this region
typical high- and low-pass filters showed 1- or 2-db
loss, and band-pass filters (with three coils) as much
as 5-db loss. The discrepancy is presumably due to
the neglect of component losses in calculations. The
loss has the effect of reducing the ripple in the pass
band, and several band-pass filters designed with

— 0.5 showed only 1- or 2-db variation over the pass
band, instead of the expected 3-db. One filter, de-
signed for R, = o0 and with ¢ = 0.41 was tested with
a value of R, = 5000 ohms (R, = 10R,). It showed
about 0.6 db more insertion loss in the pass band
than it had without the resistor, and no measurable
difference in loss outside the pass band. Evidently
R, need not be extremely high to be considered
¢ infinite.”

A NEW precision approach radar known as SPAR has
been developed in the U.S.A. which provides all the
facilities of a full-scale ground controlled approach (GCA)
system for landing aircraft in poor visibility and at the
same time is simple to operate and can if required be
moved quickly from one site to another. The total weight
is under one ton and the various parts break down into
conveniently sized units for handling and for transport by
aircraft if necessary. The whole equipment can be dis-
mantled in six man-hours and re-erected in the same
time.

The illustration shows the type and arrangement of the
aerials; each measures 8ft x 2ft and they scan mechanically
in azimuth and in elevation respectively, the former over
an arc of 30° and the latter 10° (—1° to +9°).

What is thought to be a unique feature of this GCA is
that both glide and approach paths (elevation and azimuth
information) are displayed on a single 17in extra-long-
persistence c.r. tube. “B* scans are used in both cases
with glide path information shown on the top half of
the tube and approach path information below.
A logarithmic scale of range is employed, which is appro-
priate since it gives the greatest expansion of the trace
at the most critical stage of the talk-down descent; just
before the actual touch-down.

Predetermined glide and approach paths are applied
electronically to the screen of the
tube and it is only necessary for the
controller to keep the two elongated
echoes astride these displayed paths
to bring the aircraft down safely.
Relevant flying instructions are passed
by v.hf. radio-telephone.

A high degree of accuracy is
claimed for this system; +20ft at
touch-down, just before which the
pilot takes over for a visual landing,
and 0.5% of the range are the figures
given.

The aerial unit can be positioned
either on the centre line of the run-
way or to one side of it, the maxi-
mum displacement off centre being
1,000ft.

Brief technical details of the in-
stallation are as follows: operating
frequency, 9,080 Mc/s 11%; pulsc
width, 0.5msec; peak power 50kW;
range, 10 nautical miles; aerial
scan rate, 2 per sec azimuth and ele-
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Simplified GCA

vation. Provision is made for optional circular polariza-
tion to combat any clutter or degradation of the system
by rain droplets. The power input required is 3.5 kVA
at 115/230 V a.c. 50/60¢/s single phase.

The equipment is a Bendix product and is handled in
the U.K. by Elliott Bros., Century Works, Lewisham,
London, S.E.13, who recently demonstrated it on De
Havilland’s aerodrome at Hatfield.

E‘B‘za 1/

il %

§° %

Aerial system of the
new 3-cm SPAR GCA
shown on mobile
mounting.

SPAR control unit with
elevation and azimuth
information displayed
on a single extra-long
persistence c.r. tube.
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Vertical Pattern

of V.H.F. Aerials

New Method of Measurement Dispensing

with the Need for High Towers

THE increasing use of v.h.f. equipment for mobile
services, both of the business radio and public utility
types, has called for intensive development to improve
the performance of all the various units involved.
In the case of the transmitter the maximum power
output is restricted by regulations laid down by the
local licencing authorities, and to some extent by the
£CONOMIC maximum power consumption of the mobile
equipment. The output signal-to-noise ratio of
modern receivers is controlled mainly by the noise
factor of the input circuits when the thermal noise is
predominant. The noisec factor varies between in-
dividual designs but is usually as low as 4 db up to
100 Mc/s, and 6 db up to 180 Mc/s. The main items
which remain, and which could possibly give im-
proved performance are the aerial systems and feeders.
A small improvement say ! to 2 db could be made by
using low-loss air-spaced feeders, but this improve-
ment would be outweighed by the large increase in
initial cost of the improved feeder cable.

Many types of aerials have been used in the past
both for the fixed and mobile stations, and each system
designer has had his own particular favourite. The
performance of several types of aerials has been suspect
in the past, their failings becoming apparent during the
course of trials or demonstrations. This in many
cases has led to conflicting opinions on the suitability
of various types of acrials for different uses, and it
has not been possible to recommend on technical
grounds the best aerial for various types of service.
It has been thought for some time that the vertical
polar diagram of the various types of aerial varied
considerably, and it is possible that the diagram changes
rapidly with small changes of frequency, this being
of importance where double frequency working, or

PICK-UP DIPOLE

) '
: 100 FEET 1/
1
1
i

\‘:QNAL UNDER TEST “\

—
LARGE METALLIC GROUND PLANE

WOOOEN TURNTABLE

W g

e
SCREENED LEAD

=) B

MICROAMMETERS

LONG SLOTTED LINE
.

OSCILLATOR

Fig. |.  Block schematic diagram of the equipment used
for the measurements described in the text.
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common aerials are in use (Ref. *?). The lack of in-
formation in the past has been due to the practical
difficultics involved in the measurement of the true
vertical polar diagram of an aerial, as even with the
use of a high tower only part of the diagram can be
measured. To some extent the vertical polar diagram
of an aerial will depend upon its location and method
of mounting, so that any measurements made will
only apply to the particular equipment used, or some
idealized case, say that of free space. In most aerials
used for mobile services the desirable factor of a low
standing-wave ratio, and lack of energy fed back down
the outside of the feeder are sacrificed in the interests
of low initial cost; and a ‘‘ live feeder can have a
pronounced effect on a vertical polar diagram, or on
the symmetry of both the horizontal and vertical
diagram, usually giving a degradation of performance
in the required directions.

With a view to checking this last unknown factor of
system performance (i.c. the aerial) it was decided to
measure the approximate vertical polar diagram of
various types of aerial. It has been shown in the past
that the vertical polar diagram of simple aerials com-
prised only of vertical elements could be obtained by
laying the aerial horizontally above a large ground plane
and either rotating the aerial itself, or moving the
receiving test aerial around at a fixed radial distance
from the aerial being measured. But this method has
not been justified in the past for more complex aerials
consisting of mixtures of horizontal and vertical
elements. The techniques used have been discussed
in a previous paper (Ref. ) and provided certain
precautions are taken reasonably accurate results
will be obtained. The results obtained compare
favourably with part diagrams taken when using a
high tower to move the receiving aerial in a vertical
direction. This to some extent may be fortuitous as
the measured true vertical diagram will vary according
to the height at which the aerial under test is mounted
and also to the surrounding terrain.

Fig. 1 shows a block schematic diagram of the
equipment used; the aerial under test was mounted on a
wooden turntable which itself was set on a large metallic
ground plane laid on the roof of a wooden hut. The
aerial was connected by a suitable feeder to an oscil-
lator through a long slotted line. The pick-up dipole
was mounted 100 feet away and connected to a bridge
rectifier, the resulting direct current being fed by a
screened lead to microammeter 2. When measurements
were made the radio frequency power into the aerial
from the oscillator was adjusted to give a constant
field strength at the pick-up dipole as measured by
microammeter 2, and the power fed to the aerial
measured by use of the long slotted line and micro-
ammeter 1. Fig. 2 is a sketch of the pick-up dipole
head, a resonant circuit with the centre earthed was

* Rescarch Labo:tories, General Electric Company, Wembley.
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Fig. 2. Pick-up dipole head.

used to eliminate stray and unwanted pick up from
powerful medium wave stations. A bridge formed of
four germanium rectifiers was tapped on to the coil
via isolating capacitors. A pick-up circuit of this kind,
although insensitive, has the advantage of long-term
stability, and requires no returning or power supplies;
it was mounted at the top of a plywood telescopic
mast on a level with the aerial under test. By plotting
the inverse of the power fed into the aerial under test
to give a constant field strength at the pick-up aerial
the polar diagram of the aerial was obtained.

The product of the maximum and minimum
relative voltages as measured by the long slotted
line is directly proportional to the power being
fed into the aerial (Ref. #), and by obtaining this
product at various positions the polar diagram is
obtained. For any given aerial setting as the standing-
wave ratio is constant the aerial power is proportional
t0 V..t and the field strength at the pick-up aerial
to V,,.. Where V,, ., is the relative voltage at a maxi-

s R

Fig. 4

Fig. 4.
plane aerial.

Fig. 3 Fig. 5.

employed in the tests.
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Fig. 3. Type of standard dipole used.

Details of the wide-band ground-

The ground-plane | aerial

mum position along the slotted line. It is convenient
only to measure V,,, and V,,;, at a few positions to
obtain the standing-wave ratio, and at all other
positions only to measure V,,,,. This obviates the need
to keep moving the probe of the slotred line, thus
reducing the time taken to make a series of measure-
ments, which in itself tends to increase the accuracy
as the effect of drift of measuring equipment is
minimized.

The average time to take a complete polar diagram
of an aerial with a mechanically driven turntable,
and with 10-deg intervals is thus reduced to 10 to
15 min. These individual diagrams are rescaled to
a basis of equal radiated power, and hence direct
comparisons of the performance of various types of
aerials tested may be made (Ref. °).

Figs. 3, 4 and 5 are photographs of some of the
acrials tested and Fig. 6 shows a comparison of the
performance of various types of aerial when radiating
the same power, and plotted on a basis of relative
field strength. The Aerial Table shows the relative
gain of the various types of aerial in a horizontal
direction when compared with the equivalent omni-
directional source.

It will be noted that in the case of asymmetric

AERIAL TABLE

{ Gain over Omni-directional
| Type of Aerial Source
| Standard Dipole 2.2 db {(theoretical 2.15 db)
Sleeve Dipole | 1.5 db
\ Ground Plane —0.5 db
Wide band Ground Plane 0.4 db
Simple < ] | 2.6 to 2.9 db depending on
‘ direction
Ground Plane “J > A/4 | 0.5 to 1.5db depending on
| rods) ‘ direction
l Ground Plane “J” A/2 | 1 to 25db depending on
rods) direction

|

Gain of various types ol aerial in the horizontal plane.
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Fig. 6.  Comparison of various aerials.

aerials the gain varies according to the actual direc-
tion in the horizontal plane; also although in Fig. 6
the ground-plane aerial and wide-band ground
plane are shown as having the same diagram small
differences do exist and these account for the variation
of horizontal gain as shown in the Aerial Table.
Fig. 7 shows the average vertical polar diagram of the
ground plane ““J *’ aerials. These aerials are asym-
metric and the polar diagram depends upon the
actual direction of measurement. These average
figures are taken by combining the diagrams taken
in various planes so as to give a representative answer.
This effect is also shown in the Table where the
horizontal gain is seen to vary according to the direc-
tion of measurement.

In the case of aerials which are asymmetric in both
horizontal and vertical planes, the average of the
““Rousseau ” diagram (Ref. 4) in several directions
should be taken. By applying this construction to
the results obtained for the different aerials under
test, they may all be scaled to have the same mean
spherical intensity, and hence directly compared.
This is probably the most accurate method but in
the case of complex aerials where the mean of many
““ Rousseau ” diagrams would have to be taken; the
actual relative power fed to an aerial can be quickly
obtained by dividing the V,,,,? reading by the
standing-wave ratio as measured at the slotted line.
For any given aerial the standing-wave ratio will be
constant and hence need only be measured once.

This is seen to be true as

Relative Power = V.. XV, ..
. Vi
to aerial = Vo X o0
Vinaz

Vma.a:’

S.W.I.
The reciprocal of this value is plotted, as the pick-up
voltage has been kept constant. .
The comparative power at the pick-up dipole if the
radiated power is kept constant is proportional to
S.W.r.

Vinas'

EQUIVALENT OMNIDIRECTIONAL 5
SOURCE g °

\ - 140
X
A
60° e | e
180°

Fig. 7. Average polar diagrams of ground-plane < | agerials.

and the field strength at the pick-up dipole if the
radiated power is kept constant is proportional to

V/S.W.I.
Vma:c

This method is of course subject to errors due to
drift of the measuring equipment, and other errors of
measurement,

For normal communication services it would appear
that the best aerial to use is the simple “J” aerial,
or dipole aerial with or without sleeve Suppressor.
The ground-plane “J” aerials offer little if no
technical advantage despite their additional com-
plications.  Ground-plane aerials would appear
definitely unsuitable for land mobile services, although
they would have an advantage if used in mobile ser-
vices to aircraft. These conclusions are based on
tests conducted at a single frequency and where the
aerials are to be used for multiple frequency working
this may not be true. It is possible that an aerial
which at a single frequency gives a slightly inferior
performance, may hold this performance over a wide
band of frequencies; whilst another initially superior
aerial may have its performance seriously degraded
by slight changes of frequency. This will probably
be shown very markedly in special types of stacked
aerials used to give omnidirectional gain in the
horizontal plane.

REFERENCES
1 Watson, Jones and Owen, * Common Aerial Working
for V.H.F. Communication” Proc.l.E.E. 94, Part IITIA
PpP. 644-648.

2 B. G. Hamer, “V.H.F. Common Aerial Working,”
Electronic  Engineering, XXIII, No. 281, July 1951, pp.
244-249.

3 E. G. Hamer, “Slotted Line Techniques,” Electronic
Engineering, Dec. 1951.

*+ B. W. Golding, * Electrical Measurements and
Measuring Instruments * (Sir Isaac Pitman & Sons, Ltd.,
Third Edition, 1948), page 406.

& E. G. Hamer, “V.H.F. Aerial Radiation Pattern

Measurements.” Electronic Engineering, October 1953,
Vol. 25, pp. 427-431.

WIRELESs WORLD, SEPTEMRER 1955

www americanradiohistorv com


www.americanradiohistory.com

FOURIER—TFact or Fiction?

Why Sine Waves?

By

’
‘ EARS ago—around 1930 if I remember rightly—
there arose a great public controversy, the like of
which, regrettably, never emerges nowadays to glad-
den our dull lives. Everybody has become too
sophisticated to proclaim, with any show of authority,
that mathematicians are wrong, or that the earth is
flat, or television is a hallucination. But at the ume 1
mentioned there were a number of persons well
known in the radio world, including no less an
authority than the late Sir Ambrose (Valve) Fleming,
who said—and stuck to it—that sidebands were
imaginary; a mere mathematical fiction. The dispute
reached such a pitch that actually a Government-
sponsored Committee was appointed to go into the
thing, and the result was Special Report No. 12 of
the Radio Research Board, published by H.M.

Is it true that waveforms such as (o) are really and
inevitably made up waveform (b) .ot various frequencies ?

Fig. 1.

Stationery Office in 1932. But by then the subject
had gone cold.

The same kind of doubts about the reality of what
is represented by mathematical processes must often
visit the minds of students faced with the Fourier
theorem—the one that says that periodic waves of
any and every shape can be regarded as made up
exclusively of pure sine waves having frequencies
that are whole-number multiples of the fundamental
frequency of the wave. It certainly is difficult to
believe that waveform (a) in Fig. 1 can be constructed
entirely from smooth waves of form (b). There is
some excuse for the feeling that this can be no more
than a “ mathematical fiction ”»—an ingenious device
to help with calculations, but not a physical reality.

Other questions may well be asked. What is it
about waves of the particular shape (b) that they and
they alone have only one frequency? How did they
come to have the special privilege of being the sole
ingredients of all other waveforms? Did Fourier
confer it, or is it an immutable law of Nature? Is
there any other waveform that could be subsututed?

When 1 started looking up a few books to see what
they said on such questions, I found that they didn’t
even ask, much less answer them. They just took

WIRELESS WORLD, SEPTEMBER 1955

“CATHODE RAY”

for granted that a single-frequency wave must be a
sine wave*, and that Fourier has no competitors. A
more thorough search revealed some clues, but not
much that could be considered to be crisp answers.
Perhaps you would like to try answering the above
questions yourself before reading on.

Fundamental Frequency

To clear the ground, I would remind you that the
Fourier theorem applies only to pericdic waveforms;
i.e., those that repeat exactly and for ever. In
practice, “for ever” can be interpreted rather freely,
without making a great deal of difference, as “a con-
siderable number of periods” (or cycles, as they are
more often called). One period is the shortest time
required for a showing of the complete programme,
before it starts to repeat. Fig. 1 shows three identical
copies of each waveform; and if what it shows
occurred during one-thousandth of a second the
fundamental frequency would be 3kc/s. In (a) there
would be (according to Fourier) other frequencies,
whole-number multiples of 3 kc/s; but (b) being a
sine waveform has (it is generally assumed) no other
frequency.

Look now at Fig. 2, which is the kind of thing

. * Throughout here, * sinc wave * includes the cosine wave, which
is the same thing advanced quarter of a cycle in phase.

Fig. 2. Example of how a fundamental sine wave (a) and a
harmonic (b) add up to a different waveform (c).
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commonly used to demonstrate Fourier. First, at (a),
is one cycle of sine waveform. Next (b), three cycles
of the same form in the same time and therefore
three times the frequency. If (b) is added to (a), its
first and second positive half-cycles augment the
lower slopes of the positive half-cycle of (a), and its
first negative half-cycle flattens the positive peak of
(), so the result is something like (c). Among other
things, this demonstration is supposed to convince
everybody that (c) is necessarily a composite wave,
made up of a fundamental (a) and third harmonic
(b), both of these of course being of sine form.

But what if somebody, just to be awkward, comes
along and draws Fig. 3 showing that adding together
the non-sine waves (a) and (b) gives a sine wave (c),
so (c) must be a composite wave, made up of a funda-
mental and third harmonic? Would you be able to
explain why Fig. 2 must be accepted rather than
Fig. 3?

Credentials in Doubt ?

Of course, if some mathematician should chip in
with a neat proof that a perfect sine wave cannot in
fact be constructed in this way from any one other
waveform, it would give us some ground for believing
that the sine waveform had a special claim. (I have
failed to find any such proof, and would be glad to
receive offers.) Still more would the prestige of the
sine wave be boosted if a Fourier series (of sine
waves) could be shown to be the only one that can
be used for constructing other wave forms. There,
at least, I have authoritative mathematical guidance,
and it is to the effect that waveforms can be con-
structed from series other than sine. So the sine
wave is still, as it were, confined in our mental guard-
room, unable so far to produce complete evidence of
its intitlement to the very special status commonly
granted to it.

Thinking over the thing, I eventually arrived at
several reasons why the sine should be selected in
preference to all others, but nothing to rule all other

Fig. 3. Here, a non-sine waveform (a) and its harmonic (b)
add up to a sine wave (c),
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farms completely out on principle. The further book
search I mentioned tended to support these reasons,
so here they are.

They can be divided into two lots: mathematical
and physical. Suppose we were to start absolutely
from scratch to choose some function of time that
would make the most suitable basis for expressing
repetitive events. The simplest for this purpose
would be something that goes on continuously at a
steady rate and yet repeats itself identically in definite
periods. Nothing that I—or apparently anybody
else—can think of fits this description so simply and
well as what in the physical world appears as steady
rotation. Mathematically, it is change of angle at
a constant rate. Suppose OA in Fig. 4 is a fixed
line to mark the start of an angle, and the angle
between it and OB (labelled 6) increases at a constant
rate. When the angle has changed by one whole
revolution, or 360°, or 2 radians (all of which are
the same thing), the position is exactly the same as
at the start, and what happens during the next 2=
radians is exactly the same as during the last. So
it fits perfectly with the definition of * periodic.”
Call the number of periods or cycles or revolutions
per second f. The angle traced out per cycle is 27
radians, so the angle traced out per second is 2nf,
written o for short; and consequently the angle be-
tween OA and OB (i.e., 6) at ¢ seconds from the start
(when 1=0) is t. So we have

V=wt

Now for many purposes (as we shall see) the
significant thing about this circular motion is the
height of B above the horizontal (OA). That height,
in relation to the maximum it can attain—obviously
equal to the length OB—has been named the sine
of the angle AOB, abbreviated to sin6. It is what
the length OB has to be multiplied by to give the
height of B above OA. When 6=0 (or 180°), sin ¥
is obviously 0; when 6 is 90° it is 1, and when 8 is
270° it is —1. Plotting sin 8 against 8 from 0 to 360°
(or 2 radians) we get the familiar curve of Fig. 2(a).
Suppose the maximum height, equal to the length
of OB, is denoted by H. Then the height at any
time ¢ must be Hsinwz, So if we plotted height
against time we would get a curve just the same
shape as Fig. 2(a), of maximum or peak height H,
and with f complete waves per second. Mathe-
matically, there is nothing to equal this for simplicity
and clearness in expressing uniform periodic motion
or change. But from our point of view the more
important thing is that it ties up perfectly with so
many of the technicalities to which Wireless World
is devoted.

Elementary A.C.

Take, for example, the generation of alternating
current by the most elementary arrangement we can
think of—a loop of wire rotated at constant rate in a
uniform magnetic field. The vertical lines in Fig. 5
represent the direction of the field, and B is an end
view of one of the two horizontal parts of a square
loop of wire rotated about O. When the loop is
horizontal, the wire is all moving along the field, so
has no emf. generated in it. When vertical, the
wire B is cutting directly across the field, so e.m.f.
is a maximum. At all positions, the e.m.f. is pro-
portional to the sine of the angle, so the waveform
of the emf. is a sine waveform.

A still more significant thing is what happens when
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Fig. 4. How a sine wave
is derived from a steadily
increasing angle.

o\

Fig. 5. >ide view of an
elementary a.c. generator
consisting of a square lcop
of wire rotating about 0 in
¢ uniform magnetic field.

Fig. 6. If to B rotating
steadily around O is added
C rotating at the same
speed around B, then the
angle CBO remains con-
stant, so C also rotates
steadily in a circle around
0. This shows that if two
sine waves of equal fre-
quency are added together
the total is also a sinewave.

we use this sine-wave e.m.f. to drive current through
a circuit. No matter how complicated the circuit—
provided only that it is linear—the waveform of the
current is the same. It may be shifted backwards
or forwards relative to the voltage wave, but the
shape is identical. This is not true of any other
waveform. Lord Rayleigh put it rather nicely in
his Theory of Sound: he said that a simple tone
(by which he meant one having sine waveform) “is
the only one capable of preserving its integrity among
the vicissitudes it may have to undergo. Any other
kind is liable to a sort of physical analysis, one part
being differently affected from another.”

This is bound up closely with the very significant
and important fact that electrical and mechanical
arrangements that give rise to periodical or to-and-fro
or wave motion, called oscillation or vibration, tend,
when conditions are reduced to the simplest or ideal,
to cause the waveform to be of the sine pattern. The
«arrangements ” referred to include, as the essential
minimum, capacitance and inductance in the elec-
trical systems, and their analogues, compliance and
inertia, in the mechanical systems. Now our elec-
trical theory teaches us that while the current through

WIRELESS Wom.p. SEPTEMBER 1955

a linear resistance is proportional to the e.m.f. across
it (Ohm’s law), the current through a capacitance is
proportional to the rate of change or « differential ”
(nothing to do with engine drivers or motor cars) of
the em.f., and the current through an inductance is
proportional to the opposite of the differential—the
“integral ”—of the em.f. The differential of a curve
on a graph is represented by the slope of the curve,
and if you draw a graph of the slope of a sine wave
you find that it has exactly the same waveform as
the sine wave, subject to a phase advance of quarter
of a cycle. So obviously if you perform the reverse
operation—draw the integral curve, the graph of
whose slope is a sine wave—you get another sine
wave, shifted quarter of a cycle the other way. The
sine waveform is the only one of which that is true,
and it accounts for the fact that the current wave-
form in capacitive and inductive circuits, as well as
resistive, is only the same as the voltage waveform
when that has the sine shape. It accounts for a lot
of other things, too, such as the tendency for oscilla-
tion to have a sine waveform, the more nearly the
conditions that cause it are reduced to simple
inductance-and-capacitance.

Another interesting point is that the wave formed
by adding together any number of sine-wave vari-
ables of equal frequency but different phase has itself
a sine form. So if there are two or more sine-wave
currents flowing in the same circuit, even if they are
out of phase with one another, the total current has
sine waveform. This may not be obvious if you draw
the separate waveforms, and it is laborious to add them
up point-by-point on a graph; one can much more
easily see it by slightly elaborating Fig. 4—adding an-
other “vector” line like OB, but at a different angle
(Fig. 6), and then noting that the tip of it (C) per-
forms a circular motion around O, just as if it were
the tip of a single vector OC representing the total
of the other two. But if you try adding together any
other out-of-phase waveforms you will find that the
total has a different form. So if electrical engineering
(for example) were based on any other waveform, the
whole thing would be unbearably complicated and
difficult.

A Tricky Question

Even without detailing all the significant conse-
quences of the foregoing significant facts about sine
waves (which could easily take up thousands of pages)
the most sceptical reader may be willing by now to
concede that the sine wave has the best claim to its
proud position in science. But besides the question
of the realities of harmonics (which we shall have to
leave till next month), we still have the question of
why only sine waves have a single frequency. It would
not do, however, to start a murder trial by asking the
accused why he murdered his wife. His lawyer would
be very quick to object that it had not been established
that he had murdered his wife. We have not yet
established as a fact that the waveform of a single-
frequency oscillation is necessarily sine.

Your first reaction may be that this is a frivolous
question—of course a sine wave has only a single fre-
quency and is the only single-frequency wave-
form; if it weren’t the Fourier theorem would
be complete nonsense, and so would most—any-
way, a lot—of our basic theory. Yes; we may be quite
sure it is true, but can we prove it? Obviously if
it can be proved that a single-frequency waveform is
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necessarily a sine waveform, it will be a still more
decisive fact with which to justify our enthronement
of the sine wave. But let me point out that the
Fourier theorem doesn’t prove it; it only shows that
any waveform can be regarded as made up of sine
waves having frequencies that are 1, 2, 3, 4, etc., times
the fundamental frequency. It doesn’t prove that
there is no other waveform of which this is true.

Of course, all hinges on what we mean by “fre-
quency.” Are we not—perhaps unconsciously—rely-
ing on the admittedly strong status of the sine wave
to define the frequency of any waveform as the fre-
quency of the sine waves into which Fourier analyses
it? Are we not, in fact, committing the logical fal-
lacy called (don’t ask me why) “ begging the question,”
i.e,, basing a “proof ” of something on the assumption
of that something? Have we any absolutely inde-
pendent scientific ground for saying that if an oscil-
lation occurs at only one frequency its waveform must
be sine? Is “frequency” a basic characteristic of
Nature that we are bound to accept, or is it one of those
things, like “offside,” that could mean different things,
and can only be made to mean one thing alone by
people agreeing to accept an arbitrary definition? If
we define frequency as (for example) the rate at which
identical events occur, can we show why Fig. 1 (b) has
been chosen, rather than (a)—or any other of a variety
of waveforms—as having only a single frequency?

I suppose you will say at once that it can be per-

fectly easily demonstrated; if a transmitter puts out a
pure sine waveform it can be picked up on only one
frequency—the fundamental—but if it has any other
waveform it can be tuned in on harmonic frequencies.
What more proof could one want?

Well, I may be a bit awkward, but I must point out
that the tuning-in is done by an arrangement that by
its nature responds to sine waves. But in a single cycle
of a pure sine wave, the variable attains 70.7% of its
peak value four times, at evenly spaced intervals, and
if some device responded to this condition it would
respond four times per cycle and would reckon the
frequency accordingly. It might be that a system
could be devised that would respond to square waves
only at their fundamental frequency, and would inter-
pret sine waves as composed of an infinite series of
harmonic square waves. That may sound rather fan-
tastic, and anyway, I am not proposing that in prac-
tice our usual concept of frequency based on sine
waves should be abandoned; but it is an interesting
thing to consider whether we can prove that fre-
quency is necessarily and inevitably based on sine
waves, or whether that is merely a matter of conveni-
ence, because it fits in with the way tuning circuits and
ears happen to work.

Next month we shall consider whether all non-sine
waves are really composed of sine waves, or only
mathematically; and how square waves, sawteeth, etc.,
are analysed, and what they contain.

Ultrasonic Fish Detection
Depth Sounding Equipment Based on Radar Technique

A NEW echo-sounding device recently introduced by Pye Marine as
an aid to trawler fishing is notable for being all-electronic in opera-
tion and is claimed to be more sensitive than previous equipments of
this kind. The transmitter consists of a 30-kc/s oscillator working
into a magnetostriction transducer which sends pulses of ultrasonic
cnergy from the bottom of the fishing vessel towards the sea bed.

Complete  equip- Reflections from shoals of fish and the sea bed are received by another
ment (right) with transducer and, after amplification, are applied to the deflection plates
typical  response of a c.r.t. display system. They appear on the screen as horizontal

deflections on either side of a vertical timebase which represents the
depth to which the equipment is sounding (see picture).

The speed of the timebase can be varied by a control knob which
also moves a pointer on a calibrated scale showing the depth corre-
sponding to the finish of the trace. (Depth, of course, determining
the transit time of the ultrasonic pulse.) This ensures that as the
sounded depth is decreased the trace is cxpanded to increase its scale.
The variable timebase actually provides the means of triggering the
transmitted pulse. Thus, as the timebase speed is increased for
decreased sounding depth so also is the p.r.f. of the transmission, to
the maximum possible for that depth. Successive echoes combine
to form a steady picture as soon as the p.r.f. is high enough and in
practice this occurs at depths less than 100 fathoms.

Another control knob calibrated in depth enables a marker to be
moved up and down the trace. This actually deflects a portion of
the trace, equivalent to a depth of seven fathoms, bodily to the right,
and it can be placed over any echo that one wishes to investigate.
By means of a secondary timebase the selected seven fathoms can
then be expanded to fill the whole screen for examination in detail.
In the circuit this secondary time base and the marker are both
triggered from the start of the main timebase through a variable delay
circuit, the control knob of which carries the depth calibration.

The design has taken into account the variations present in ships’
power supplies, and a 109% voltage change is permissible.

from a concentra-
tion of herring off
Denmark (below).
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Fig. I. Complete chassis as
described in the text assembled
to show how the various parts fit
together.

F OR some years, the author has been concerned with
the construction and development of various small
experimental units up to the prototype stage. The
units usually embodied not more than half a dozen
valves and their associated components and in general,
the chassis, panels, etc, used for one job were not
suitable for further use. Accordingly, they were
either scrapped, or put in a cupboard and forgotten
until the next “open day” when they would be
hastily stripped of components and crushed into a
bulging scrap metal bin.

It was with a view to reducing this wastage of time
and material that the author set about devising a
chassis that would possess the often conflicting
features of simplicity and versatility.

It was felt that the chassis should provide the
following facilities:— o

4

Standard

Chassis

Versatile System for the Experi-

menter and the Development

Laboratory

By T. K. COWELL*

facilitate wiring, alterations, voltage checking, etc.

(5) Be possible to join one chassis to another for
larger layouts, without reducing the flexibility of the
system.

Dimensions of Parts

As bench supplies of h.t. and L.t. are usually available
in development and research establishments, it was
felt that a plug and socket connection would suffice
together with simple facilities for switching and
metering. The chassis described here fulfils the
requirements outlined and the dimensions given in the
sketches have been found to be satisfactory in practice.

* R. B. Pullin and Co., Ltd.

(1) Becapableof assemb-
ly for a particular necd from
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a small number of ““stan-
dard parts.” |
(2) Be capable of accept-
ing a circuit containing up
to six valves of B7G or B9A
type, a lesser number of
valves with somewhat larger
bases, or a mixture of any
such types in any order.
(3) Positions of valves,

N

hia

£

0
cQQ OO e
N A

4 BA.
CLEARANCE
HOLES FOR

. RUNNER
BRACKETS

HOLE FOR
PSNNECToR |
-

ry
"y
& STV |/
e i

potentiometers, switches,
etc, should be capable of
alteration without difficulty.

(4) Assembly should be
capable of standing upright
(i.e., with the valves base
downwards) or inverted to

SWITCH
HOLE

DRILLED FOR
TERMINAL STRIP

Fig. 2. Details of two alternc-
tive end plate are given in (a)
while (b) shows the end-plate
bracket and (c) one of the long
runners,
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(3)

Flg. 3. Details of
potentiometer plate.

(a) the valveholder plate and (b) the

Reference to Fig. 1 will show that the chassis is
made up of component plates (for valveholders,
potentiometers, etc.) mounted on two rails, or runners,
The runners are supported by a pair of end plates.
One of the end plates carries a power supply con-
nector, switches and a terminal strip to facilitate
supply metering and control. The runners are fixed
to the end plates by a simple bracket, Fig. 2 (b), which
ensures adequate rigidity.

As illustrated in Fig. 2 (a) the end plates are made
In two sizes, so that a simple doubling of chassis
width is possible, using the standard runners and
component plates.

One of each pair of end plates is drilled and cut to
accept two small toggle switches, an eight-way chassis
mounting plug, and a terminal strip. The othet plate
of each pair is left plain, except for the fixing holes for
the runner bracket.

Only one runner is shown in Fig. 2 (c) as the two
are identical. By making the component plate fixing
hole spacing equal to #in, it is possible to mount long
tag-strips of either the miniature type (}in spacing), or
the larger type with 2in spacing, along the runners,

Component Plates

The plates illustrated in Fig. 3 are those found to
have been most generally useful, and may be very
easily fabricated. The valveholder plate, Fig. 3 (a), is
capable of accepting either B7G or B9A holders in any
one of four positions. Also, as the hole is positioned
towards one end of the plate, the latter may be fitted
to the runners in two ways.

To save time and trouble in fitting earthing tags, a
pair of saw-slots are made in either side of the plate,
leaving a tag that may be bent up. One 4-BA clear
hole is drilled in the plate to facilitate fitting a small
tag-strip, or stand-off terminal, if required.

The potentiometer plate, Fig. 3 (b) needs little
explanation beyond the fact that it is slotted for easy
removal of potentiometers, rotary switches, etc. The
distance between adjacent shaft centres is normally
liin, but the slot permits the vertical staggering of
components whose diameter somewhat exceeds this
figure.

Input and output terminations may be made on
small, single screw fixing stand-off terminals, but tag-
strip would do equally well. In cases where screened
input and/or output leads are necessary, suitable
sockets could be mounted on the appropriate com-
ponent plate,

The valveholder plates are made of brass to facilitate
soldering, but aluminium alloy is satisfactory for the
other parts, provided that earthing points on individual
valve plates are bonded together. For work usually
involving large components it would probably be
convenient to scale-up the whole system, but the
author has found that a chassis of the size illustrated
is a fair compromise for the majority of experimental
applications.

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

Broken-line curves give the highest frequencies that
will sustain a partial service throughout the same period.
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BE POSSIBLE FOR 25% OF THE TOTAL TIME

— — =— PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY
FREQUENCY BELOW WHICH COMMUNICATION SHOULD

BE POSSIBLE ON ALL UNDISTURBED DAYS
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‘Aerial Circuit
Magnification

INPUT circuits with bottom capacitive coupling are
commonly encountered in commercial broadcast
receivers. A typical arrangement is that shown in
Fig. 1, in which C represents the lumped capacitance
(including any trimmer, gang or fixed capacitor, valve
input capacitance and all strays); C, is the coupling
capacitor shunted by R whose value is chosen to be
much greater than the reactance of C, at the lowest
radio frequency to which the receiver tunes and much
smaller than the reactance of C, at supply mains
frequency so as to minimize any hum pick-up by the
aerial; and L is the aerial coil. For medium and long
waves, the equivalent circuit of Fig. 1 is given in

T

Fig. I. Typical aerial input circuit with capacitive bottom
coupling.

Fig. 2, where, for simplicity, R and the valve input
resistance have been neglected, C, represents the
internal impedance of the aerial (mainly capacitive)

d UJL.
and r =
Q
Fig. 2 is transformed, by Thévenin’s theorem, into
Fig. 3, where at any resonant frequency f <= Zw- ) of
™/

the aerial input circuit, the total circuit impedance == r.
) i 1
.E ——»E,.d——.é“.-wér o oM
Since the Q of the circuit
oL C+C,+ G
r  «CrC, + C)
equation (1) can be rewritten:

E,=E

" CTFC +C @

QC,
C+C,+C, ®
This generalized equation (3) can now be applied to

. Aerial circuit gaint -

=Development and Engineering Dep., E. K. Cole Ltd.

+The terms “input circuit magnification », “aerial circut gain” and

“gerial step-up *’ are used synonymously to mean the ratio ot Eo to Eu
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Notes on Capacitive Bottom Coupling

for Medium- and Long-wave Recervers

By S. KANNAN,* Bsc., Assoc.Brit.LR.E.

the two commonly encountered types of aerial tuned
circuits:

(a) Variable Capacitor Tuned Circuit: as shown in
Fig. 4, where C, denotes the sum of all strays and
valve input capacity, C, = trimmer capacity, C, =
aerial tuning capacitance and C, + C, - C, = C of
Fig. L.

Due to C, (usually one section of a ganged con-
denser), the value of C varies over the band, and
hence, as shown in equation (3), the aerial gain also
varies over the band. However, in order that the
disturbance of the tuning by changes in aerial capa-
citance (C,) be kept at a minimum (and in some cases
in order also that the aerial circuit frequency coverage
be not unduly restricted), C, is usually much greater
than C,. In a typical medium-wave circuit, with
C, = 200pF, C, = 4,700 pF, R = 10kQ, C, + @

70 pF, C, = 13 to 528 pF, the aerial gain at the

. 200.Q . .
1.f. end of the band will be = 5498 ° while the gain
200.Q
t the h.f. ill be = ———.
at the end will be 4983

Hence, if the Q of the circuit remains fairly constant

Ca L 5

By~ ]-C( C.I_ Es
Fig. 2. Equivalent circuit of Fig. I.
r L (Ca+Cc)
Edcd I
Cat Ce ~ 3

Fig. 3. Thévenin transformation of the equivalent circui’
of Fig. 2.

1
(')I
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.
- = — i — — — 4
!
O
w

:

Fig. 4.

Variable capocitance tuning.
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over the band, the gain at one end of the band will be

5498
4983 = L.1 times that at the other end, the gains at

intermediate frequencies falling between these limits.
Thus, with such a coupling, one desired feature of
acrial circuit design is achieved, viz., fairly constant
aerial gain over the band. Another desired feature,
viz., a high enough aerial gain, will not be achieved
with this method of aerial coupling unless the Q of the
circuit is fairly high. Perhaps this explains why this
method of coupling was not popular with designers
in the days before ferrite-cored aerial coils, when the
Q of air-cored and dust-cored aerial coils of normal
dimensions rarely exceeded 50 and consequently more
aerial gain could be obtained with other forms of aerial
coupling. With the advent of ferrite cores, however,
Q’s of the order of 180 are easily held fairly constant
over the band and, even allowing for a reduction of
this Q by 50% due to valve input and other circuit
damping, adequate gains are still obtainable.

Equation (3) also shows that, provided the circuit Q
is constant over the band, the r.f, input sensitivity
at aerial input must needs vary over the band by not
more than the ratio indicated, viz.
(Ca + Cc + Ct + Cs + Cu—-mnx)

to (Ca + Cc + Ct + Cs + Cv—mln)'

Hence, if in" a receiver where circuit Q is nearly
constant over the band, the aerial sensitivity figures
vary by an abnormal ratio (e.g., 100 »V, to 104V,
over the band, which is not borne out by equation (3),
the designer would do well to look elsewhere for the
trouble, e.g., inconstant oscillator performance, wide
tracking or ganging errors, etc.

Fig. 5. Permeability-tuned aerial circuit.

(b) Permeability-tuned Circuits: Equation (3) also
shows why this coupling system is especially suited
for many applications of permeability-tuned aerial
input circuits. One example is a car-radio design
where an efficient coupling of the rather inefficient
car-aerial was carried out by this method (see Fig. 5).
With C, =68pF, C,=90pF, C,+C,=C =
100 pF, and the circuit Q varying between 20 and 40
over the band, the aerial step-up over the band was
between 5.35 and 7.9. Thus with permeability-tuned
circuits, and especially in applications (e.g., car-aerial
installations) where the designer need not provide
for much possible variation in C,, a low value of C,
can be used to obtain good aerial gains even with
low-Q aerial coils. It should be noted, however, that
in mobile installations the equivalent series resistance
of the aerial can, in some cases, become an important
limiting factor in the determination of maximum
obtainable aerial circuit gain.

COMMERCIAL

Colloidal Graphite Dispersions; a list of technical data,
including solids content, density, flash point, diluent and
typical applications, on 23 *“dag™ products arranged in con-
venient tabular form, from Acheson Colloids, 18, Pall Mall,
London, S.W.1.

Silver Brazing Paste consisting of finely divided metal
powder and flux in a liquid medium, which can be painted
on the work, described in a leaflet * Easy-flo Paint” from
Johnson, Matthey & Co., 73-83, Hatton Garden, London,
E.C.1.

Books on Radio, television, electronics and other engineering
subjects. A classified catalogue with descriptive notes from
Cleaver-Hume Press, 31 Wright’s Lane, Kensington, London,
W.8.

Equipment Cases, racks, consoles, chassis, panels, etc. listed
in an illustrated catalogue giving dimensions and enclosing a
price list, from Alfred Imhof, 112-116 New Oxford Street,
London, W.C.1.

Continuous Terminal Strip (to be cut up into pieces as
required); cable cleating and strapping; sleeving; mouldings;
grommets and other products described in an illustrated cata-
logue with tables of dimensions from Creators, Plansel Works,
Sheerwater, Woking, Surrey.

Harmonic Distortion Meter Kit for an instrument covering
20 ¢/s-20 kc/s with an accuracy of +5 per cent of f.s. reading
plus 0.1 per cent distortion. Specification of this * Heathkit
from Rocke International Corporation, 13 East 40th Street,
New York 16, N.Y., U.S.A.

Tantalum Electrolytic Capacitors claimed to have greater
reliability and longer shelf-life than conventional aluminium
types. ‘Technical bulletin giving capacitances, sizes, etc. from
The Telegraph Condenser Co., North Acton, London, W.3.

Vibration Generators and power oscillators for driving them.
Concise descriptions and specifications of a complete range of
equipment on a leaflet from Goodmans Industries, Axiom
Works, Wembley, Middlesex.
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LITERATURE

Switches and Signal Lamps. An illustrated catalogue con-
taining ten new products and notable for its “ blueprint ”
drawings of constructions and mechanisms (with dimensions).
Is:rom Arcolectric Switches, Central Avenue, West Molesey,

urrey.

High Stability Resistors (wire-wound) ranging from 0.1Q
o IMQ with resistance tolerance of 0.1 per cent and tem-
perature coefficient of only 0.002 per cent per degree C.
Leaflet from Electrothermal Engineering, 270 Neville Road,
London, N.7.

Small Electrolytic Capacitors by T.C.C. referred to in our
June issue do not, of course, have a * paper dielectric con-
struction " but the electrical advantages associated with such
a_construction, combined with the high capacitance values
given by electrolytic operation. Apologies to the makers.

Oscilloscopes, oscillators, amplifiers, pulse generators and
other test equipment. A short leaflet catalogue from the
Solartron Electronic Group, Solartron Works, Thames Ditton,
Surrey. Also a leaflet on a transfer function analyser, com-
prising Lf. decade oscillator and phase sensitive voltmeter,
for testing servo systems.

Amateur Transmitter Valves. A valve line-up chart, * Head-
liners for Hams,” giving operating conditions for class C
amplifier and oscillator, modulator and frequency-multiplier
service and also s.s.b. valve data. From the Radio Corporation
of America, Tube Division, Harrison, New Jersey, U.S

“V.H.F. Broadcasting Starts *’

An error occurred on page 252, of our June, 1955, issue,
where it was said that a transmitter fault could produce merely
a_3-dB drop in signal surength. The figure should be 6dB,
since if one transmitter fails one half of the aerial is also
inoperative and the aerial gain is halved.
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Rugby Radio Extension

Control and Supervision from a Central Point

rﬂ1\5('7'131\1'1‘Y-EIGHT modern 30-kW transmitters have been installed in a
new building on a 700-acre extension of the long-range Post Office radio
station at Rugby. Eventually the new building will be surrounded by about
100 zerials of one kind or another radiating telephony and telegraphy signals
to all parts of the world on frequencies between 4 and 27.5 Mc/s. About
60 aerials, mostly rhombics, are at present in use; these are multi-wire types
and being non-resonant work over a wide range of frequencies. Were
resonant aerials employed far more than the 100 legislated for would be |
needed to maintain the service envisaged for the new extension.

The aerials are connected by open-wire transmission lines to switching |
units inside the building; these are twin coaxial systems providing complete
interchange of connections between transmitters and aerials. There are
two such switching units installed, each serving 14 transmitters and giving
each transmitter the choice of any one of six different aerials by remote |
control. On the roof of the transmitting building the twin coaxial feeders
are transformer-matched, by four open-wire lines, to the main twin-wire|
outdoor transmission line systems.

For telephony each transmitter accepts an input on about 3 Mc/s and,
by mixing with an internal crystal-controlled oscillator, converts this to the
required output frequency. Linecar amplifiers are employed throughout with
considerable negative feedback and suppression of harmonic and inter-
modulation components.

When supplied with two separate telephony (or audio) inputs between
100 and 6,000 c/s, the drive equipment provides two independent sideband
outputs or, if required, a double sideband output. It is also capable of
providing an output of four telephony speech channels 300 to 3,000c¢/s
wide for operating the main transmitter as a four-channel independent
sideband system. |

The frequency-shift system is generally favoured for telegraphy when- |
ever suitable facilities exist at the receiving end. The output of this drive |
unit is on a fixed frequency between 4 and 27.5 Mc/s and can be normal

single-channel FSK, single-channel FSK with frequency modulation, two-|

channel FSK or on-off keying.

Control of all the 28 transmitters is effected from a central operating
position taking the form of a curved control desk as shown in the illustration.
On it are assembled separate control panels for each transmitter with
switches for on-off, monitor, local or distant operation of the transmitters
and indicating lamps to give warning of a fault in any of the transmitters.

The transmitters, drive units, aerial switching system and much of the
associated equipment were supplied by Marconi’s Wireless Telegraph Com-
pany and installation was carried out in co-operation with the Post Office.

The heart of the new extension to the G.P.0.’s station at Rugby is shown here.
From it the engineers in charge can start up or close down any one of 28 trans-
mitters, monitor their operation and change frequency and aerials by remote
The transmitting hall is visible in the background.

control.
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For more than a generation the name TRIX

has been synonymous with quality—for
TRIX Sound Equipment is produced to the
highest standards of Sound engineering.
Whether large or small, each unitis designed
and built to give reliable and lasting service
the world over.

STAND
NUMBER

A typical example
of TRIX Rack
Mounted  Equip-
ment which can be
provided in multi-
ples for any power

output required.
Some notable
TRIX

installations:

UNITED
NATIONS,
NEW YORK.

ROLLS-ROYCE

SOUTH AFRICAN
RAILWAYS
CAPETOWN
STATION.

MONTREAL
GENERAL
HOSPITAL.

LONDON
TRANSPORT.

THE TRIX ELECTRICAL CO. LTD.

MAPLE PLACE - TOTTENHAM COURT ROAD,

LONDON W.I.

Tel: MUS. 5817. Grams. Trixadio, Wesdo, London
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RANDOM RADIATIONS

By * DIALLIST”

Penny Plain, Tuppence
Coloured

A GOOD MANY readers living in
the service area of the Alexandru
Palace transmitter will probably take
the opportunity of seeing something
of the B.B.C’s experimental trans-
missions of colour television in the
autumn. The vast majority of them,
I imagine, will have to content them-
selves with the penny plain version
and will only be able 10 make guesses
about the tuppence coloured pictures.
But even that is well worth while:
for they will be able to discover
whether or not the system being
tested is genuinely compatible;
whether, in other words, the colour
transmission gives an acceptabie
monochrome picture. That's going
to be a very important point. We're
not far from the time when there’ll
be 5,000,000 monochrome sets in use
in this country and, whatever hap-
pens about colour, a good service for
them has to be provided for years to
come. There’d be an outcry if their
owners thought that they were being
sacrificed on the altar of colour
television.

Making the Change

The number of black-and-white
television sets in the homes of this
country may well be doubled by the
time a completely satisfactory colour
system has been developed. And
that, I believe, is one of the reasons
why neither the B.B.C. nor the I.T.A.
are likely to be in any particular hurry
to develop it.  It’s highly improbable
that it will be feasible to convert or
adapt existing sets for colour; those
who want the tuppenny version will
have to buy new receivers, which
seemn likely 10 be a good deal more
costly than those of to-day. Unless,
in fact revolutionary new processes
of transmission and reception are
developed, the stage seems hardly to
be set for a boom in colour television.
I’s much more probable that when
pood compatible transmissions are
regularly on the air a gradual, rather
than a spectacular, increase in the
number of domestic colour receivers
will take place. People will buy them
when the time comes to replace their
existing sets.

Festina Lente

Hasten slowly is a sound watch-
word in such matters as the develop-
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ment of colour TV. It’s no use, as
our good friends on the other side of
the Pond have found, going off at
half-cock. And I don’t think we'’re
in danger of doing that. The P.M.G.
won’t sanction the adoption of any
system until his advisers are com-
pletely satisfied that it’s the goods;
and I'm sure that the B.B.C. and the
I.T.A. will be just as hard to please.
The radio industry itself provides
another staunch safeguard. It cer-
tainly wouldn’t support the kind of
colour television system that could
be guaranteed to give passable pic-
tures only if users were prepared to
pay £300 for a receiver and to employ
a whole-time resident serviceman!
Please don’t imagine that I want the
development of colour TV to be de-
layed: T certainly don’t. But there
must be no ifs or buts about the
system we launch.

Divis Starts Well

AS T write, there are splendid reports
of the coverage disclosed by the
initial transmissions from the new
Belfast television station at Divis,
Reception has been good over a
larger area of Northern Ireland than
was forecast by the BB.C, and ex-
cellent pictures have been obtained
much farther afield than that. In
fact, they’ve left little 1o be desired

ASSOCIATED

- |ILIFFE

TECHNICAL BODKS
e,

RADIO LABORATORY HANDBOOK. M. G. Scroggie. B.Sc.,

M.LE.E. 6th Edition

STUDIO ENGINEERING FOR SOUND BROADCASTING.

in much of the area round Dublin
as well as in other parts of Southern
Ireland. It’s unlikely that Southern
Ireland will be able, at all events in
the near future, to finance a television
service of its own. I don’t think,
though, that we need worry if some
of its folk can pull in the Divis pro-
grammes free, gratis and for nothing
so far as licence fees arc concerned.
To do so they’ll havz to buy receivers
made in this country, and that’s good
business for us. Actually there are
already quite a few enthusiasts in that
part of the world who have been
cager to spend money on rather
chancy reception of Wenvoe and
Holme Moss. Divis has also been
well received in many parts of N.W.
England and S.W. Scotland, in which
it has hitherto not been possible to
rely on getting good, steady pictures
from stations on the mainland. Alio-
gether a very satisfactory show, on
which all concerned deserve warm
congratulations.

A Spot of Bother

RATHER an interesting fault
cropped up recently in my television
receiver. It had been right up to
the mark when previously used; but
now, after the usual warming-up
period, the brightness of the picture
was a good deal below its normal
level. As the sound was unaffected
and the height and width of the pic-
ture were as they should be, it
seemed that the h.t. line was beyond
suspicion. The picture was clear and
stcady enough; just dim. Tests dis-

*“ WIRELESS WORLD ” PUBLICATIONS

Net By
Price Post

25/- 26/3

B.B.C. Engineering Training Manual by members of the !
B.B.C. Engineering Division. General Editor J. W. Godfrey. 25/- 25/6 |

SHORT-WAVE RADIO AND THE IONOSPHERE. T. W. ]

Bennington, Engineering Division, B.B.C. Second Edition 10/6

10/10 |

INTRODUCTION TO VALVES. R. W. Hallows, M.A. (Cantab.),
M.LE.E., and H. K. Milward, B.Sc. (Lond.), AM.LLE.E. .. 8/6 8/10

WIRELESS WORLD TELEVISION RECEIVER MODEL II:

Complete constructional details with notes on modernizing

the original design ... . 3/6 3/9 1

i RADIO INTERFERENCE SUPPRESSION as Applied to Radio i

and Television Reception. G. L. Stephens, A.M.I.E.E. - 10/6 10/11
SOUND RECORDING AND REPRODUCTION. A B.B.C.

1 Engineering Training Manual. J. W. Godfrey and S. W.

{ Amos, B.Sc. (Hons.), A.M.IE E. .. 30/- 30/8
ADVANCED THEORY OF WAVEGUIDES. L. Lewin - 30 - 30/7
FOUNDATIONS OF WIRELESS. M. G. Scroggie, B.Sc., l'

M.LE.E. 5th Edition . " 12/6 13/~ !
TELEVISION RECEIVING EQUIPMENT. W. T. Cocking, g
M.LE.E. 3rd Edition -~ e - 18/- 18/8 !
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A complete list of books is available on application
Obtainable from all leading booksellers or from
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1
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closed a weak signal at the video am-
plifier, and, moving forward, the
trouble was eventually found to be at
the input to the second vision if.
stage. The cause was, in fact, a
defective i{. transformer. When a
new one had been obtained and con-
nected up reception was again as
good as ever. The reason why
I describe this fault is that the symp-
toms were rather misleading. More
often perhaps than not a poor signal
from the video amplifier means an
unsteady picture; with maybe line
break-up and vertical rolling, the
reason being that the sync pulses
aren’t good enough to take proper
charge of the time bases.

Present Help in Time of

Trouble

IT’S a bit surprising, I think, that
dealers and service technicians don’t
make more general use of the oscil-
loscope. Many of them, of course,
are fully cognisant of its virtues as an
aid both to fault-finding and to cor-
rect alignment; but there are lots
who never give it a thought. Simple
oscilloscopes suitable for the jobs in
question aren’t all that expensive. It
certainly takes a bit of practice and
of common sense to use them effec-
tively; but this instrument does SO
speed up the work, once its use has
become familiar, that I’'m sure it
must quickly pay for itself in a busy
repair shop. Myself, I wouldn’t care
to undertake the job of lining up the
superhet stages of a high-quality
sound or television Zeceiver without
being able to see what’s going on by
means of the oscilloscope screen. Per-
haps the coming of v.h.f. sound
broadcasting with frequency modula-
uon will give the oscilloscope a boost,
for it’s the most reliable of all means
of checking up f.m. receivers.

Lining ’em Up

THE South Wales Electricity Board
is to spend a tidy bit of money dur-
ing the next 18 months on getting rid
of d.c. supplies and standardizing
those that are already a.c. but with
some odd voltage or frequency. I
only hope that other Boards will
take a leaf out of their book. It’s a
job that should be pressed forward,
for the different forms of mains
power supply now still often to be
found in the same town—or even on
different sides of the same street—
are more than a nuisance to domestic

""'
/ : ,
““THE CHOICE

—
e

e RADIO SHOW

EARLS COURT, AUG. 24-SEPT. 3
* * * *

NEW BULGIN COMPONENTS
ON SHOW

Once again, the vast range of Bulgin Radio
and Electronic Components are displayed at
the National Radio Show at Earls Court.
Many new and improved designs are shown,
a few of which are described below.

. SEALED SIGNAL LAMP

This new fitting is intended for
Services, ete,, watertight equip-
ment and is fully sealed, even the
removil or breakage of the lens-
cap will not permit ingress of
moisture to the equipment. Lis/
Nos. D.676-+677/R.C.S.1000/Celour

THE UNSEALED VERSION =

A second mode! of matching appearance

and lamp acceptance, splash-proof but

not sealed, is also manufactured.
Thermo-setting lenses on both models [
are available in Red, Green or White
translucent plastic.  List Nos. D.678+ 1:1]
679/ R.C.S.1000/Colour

VALVE-TOP-BOSS
CONNECTOR

Available in either ocraL or

5TANDARD sizes. The shroud is

manufactured in red thermo-

setting plastic, contacting mem-
bers are silver-plated.  Fitted with double-ended
tag inside, for junetion to series resistor.

NEW SURFACE MOUNTING SIGNAL LAMP

A new surtace mounting signal
lamp fitting for 3 watt max.
Festoon Bulbs, 6-50 V. with
removable translucent col-
oured cover (red, green, white),
and internal terminals and
lamp clips. Kor rear or
surface wiring and alternative
mountings.

MAKE A POINT OF
VISITING THE BULGIN
STAND NO. 59

but if you arc unable to do so,
send for NEW CATALOGUE (Ref.
193/ WH). Price 1/~ post free.

A. F. BULGIN & CO. LTD.

and other users. If, for instance, you BYE-PASS ROAD,

come to move house, you may well | EX
find that quite a n:meer of your l IEARIEVNIEL P
Telephone. RIPpleway. 5588 (5 lines)

existing appliances won’t be of any |
use in the new abode.
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UNBIASED

A New Menace

WE are, I hope, all trying hard now-
adays to avoid causing interference
to radio reception and to that end
have fitted suppressors to all electrical
apparatus under our control. I have
long ago put my own house in order
in this respect but Mrs. Free Grid
arrived home recently from one of
her infernal shopping expeditions
with an entirely new piece of electri-
cal apparatus which has so far defied
all my efforts to suppress it. I am
wondering, therefore, if any of you
with specialized technical knowledge
in the matter of suppression can let
me have a word of advice.

The apparatus calls itself a mag-
netic broom and claims quite rightly
that unlike ordinary brooms it does
not raise a cloud of dust when you
use it, as the polystyrene bristles be-
come electrified by friction with the
carpet or floor. All dust particles
thus cling to the bristles. Its very
virtues are its greatest drawback
from the point of view of listeners
and lookers as the friction between
bristles and carpet, which brings into
being the static charge, causes an in-
ferno of crackles and snowstorms. I
have tried carthing the bristles but
this merely converts the sweeper into
an ordinary broom. Is there any
solution at all?>—beyond the obvious
one, of course.

Communal TV Aerials

ANYONE taking a train from any
of the great London termini cannot
help becing struck by the large and
ever-increasing number of TV aerials
that adorn the chimney pots. As
the train gets farther afield and
passes through country towns the
number of c¢lements on each aerial
steadily increases until the skyline of
distant towns seems ornamented
with a lot of clevated xylophones.
When taking such a journey the
other day I could not help wonder-
ing whether some of the xylophone
owners would not have laid out their
money to better advantage if they

.

1
R |1

Could anything be uglier?
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By FREE GRID

had invested in a really tall mast
instead of in a family of directors.
Here and there I did notice that
somebody had been thinking on
somewhat the same lines as myself
and had put their ideas into prac-
tice; Ill warrant that such people
get better reception than do their
xylophonic neighbours.

However, a tall mast needs careful
staying and if everybody erected
one the general effect would be far
from beautiful. At the same time,
if TV aerials continue to grow at
their present rate the skvline of a
densely populated district will look
even uglier than 1t does to-day.

I have been wondering, therefore,
if it would not be possible for streets
to co-operate as they did for fire-
watching during the war and contri-
bute to the erection of a really high
and well-stayed mast to carry a
communal aerial which would feed
signals to subscribing houses by
means of a coaxial cable.

An aerial pre-amplifier would, of
course, be needed and possibly
others at intervals along the distri-
bution cable.

The mast could carry aerial arrays
for B.B.C. and I.T.A. television and
also for f.m. The advantage of such
an arrangement would be increased
signal strength, greater freedom
from interference and greater beauty
of skyline. Also the cost of main-
taining the mast and aerial arrays
would work out less per subscriber
than the present cost of keeping in-
dividual aerials up to the mark.

I quite expect to be told that this
is already done in somc areas; in
fact, the other day I noticed a TV
mast towering above a building out-
side Wandsworth Town station
which was such a fine piece of work
that I suspect it to be a communal
etfort.

Hi-Fi-1i

A CORRESPONDENT has sent
me a copy of the Toronto Telegram
in which appears an advertisement
for what is called Hi-Fi make-up.
I can only suppose that the vendors
of this cosmetic or the
composers of their
advertisement have no
knowledge of feminine
psychology.

Hi-Fi 1in radio, or
anything else, wvirtu-
ally means “the same
as the original ” or at
any rate a close ap-
proach to the original.
Therefore the girl
who wuses this cos-
metic may expect to
look as Nature made
her; a thought which

would send a shudder through even
the most tempting torso. Surely, the
whole object of using cosmetics is
to make some improvement upon
Nature’s handiwork, or in other
words to obtain a result which is as
lo-fi as possible.

Improving upon Nature!

Have the people responsible for
this advertisement never heard
that—

“A litle touch of powder,
A little dab of paint,
Can make the female features
Look like what they ain’t”?

As Others See Us

DURING May I took the oppor-
tunity of visiting the “ Photo Fair”
not so much because of an interest
in photography as to see how another
great industry went to work in put-
ting itself over to its customers, and
to find out if we radio people could
pick up a few valuable ideas.

I took Mrs. Free Grid along as
she and people like her with their
“snaps 7 of repulsive-looking people
on the beach or in the garden and of
babies in their baths are the very
backbone of the photographic indus-
try. Their cameras are only in the
crystal-set class and yet they use
more films and paper and so bring
more grist to the mills of the big
photographic manufacturers than do
the owners of the lordly Leica and
such-like instruments.

To my astonishment this numeric-
ally great class of prosperity-bringers
was almost totally ignored by the
exhibition. It made me wonder if we
are making a similar mistake at the
annual radio show. Honestly I don’t
think we are, for at Earls Court is
to be found the true democratic spirit
with something for all the listening
and looking public. Nobody is
ignored, but all the same I should
like to read a photographer’s criti-
cism of the Radio Show.
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THE AUTOMATIC COIL WINDER & ELECTRICAL QUIPMENT CO. LTD.

WINDER HOUSE DOUGLAS STREET LONDON. eé}OéO/ZeL.'VICtaHm 3404=9 avocr
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TH Ei  DUOMAGNETTE

THE LATEST
ELAC
FOCALISER

Improved beam focus and picture
positioning with minimum effect on
scan coils and ion trap assemblies.

@ Fitted with latest type dual ¢ Mag-
nadur ”’ sintered Oxide Magnets.

@ Magnets DO NOT ROTATE during
adjustment.

@ Friction damping ensures smooth
positive movement without back-
lash.

@ Rapid and easy adjustment of focus
and picture position.

For wide angle tubes with 38 mm.
diameter necks.

RETAIL PRICES IN U.K,
Type FD12/90 (Low flux)
Type FD13/90 (Medium flux)
Type FD14/90 (High fiux)

ELECTRO ACOUSTIC INDUSTRIES LIMITED

Stamford Works, Broad Lane, Tottenham, N.I5
Telephone : TOTenham 0505-7
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E180F

cin=8pF ¢ ,.Jdpf

out”

wide-band low-noise

PRINCIPAL CHARACTERISTICS

v, .. .. 1%V €m .. .. l65SmAV
Ve - . 160V r, .. ..35kao

Vgl o =0 =1V glga -+ .- 30

L .. .. I3mA Heater .. .. 6.3V,0.3A
L |t ws 3mA Base .. ..B9A

Input damping = 6kQ (at f = 50 Mc/s and with cathode connections strapped).

Mullard

The unusually high slope/capaci-
tance ratio of this new Mullard
pentode has been achieved by
using very fine grid wire, the
latest type of frame grid and the
smallest cathode-grid clearance
yet employed in large scale
production.

Gold plating of the base pins
ensures that, when mounted in a
suitable socket, the E180F makes
one of the best base connections
obtainable.

This new valve is eminently suit-
able for wide-band amplifier
applications such as radar if.
amplifiers, camera and transmis-
sion equipment for high definition
television, and telephone line and
transmission equipment.

For low-noise input stages the
valve may be triode-connected
and very favourably employed in
pre-amplifiers in radar if. and
camera equipment.

Your enquiries on the E18oF will
be welcomed at the address below.

.
Mullard Limited, Communications & Industrial Valve Dept., Century House, Shaftesbury Avenue, London, W.C.2.

MVT 174
]
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e Direct reading of “Q” Range 10-400

e “ C” by substitution.

The ADVANCE “Q” Meter is different! It is ® Rapid calculation of “L” and “Z”
small, portable and has an excellent specification
—a useful addition to any electronic laboratory

and well suited for production testing. ® No *“ Set-Zero ” problems
Furthermore, it is offered at a price to suit all
applications. With the T1, RF measurements
can be made of “ Q” inductance, impedance, o Small and portable
capacitance and power factor at frequencies
between 100 kc/s. and 100 Mcs.

Full details in leaflee W/31 which we will be pleased to
forward on your request.

NETT PRICE
IN UK.

ADVANCE COMPONENTS LTD. Marlowe Rd.,Walthamstow, London, E.I7 Tel: LARkswood 4366/7/8
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errograp

BRIEF SPECIFICATION

Twin Track (to
International standards)
Playing British and American

pre-recorded tapes

Playing Time with
1,750 ft. Reel
45 minutes per track at
74i.p.s. (otherspeedsprorata)

Quick Rewind
in less than 60 seconds

Signal Level Meter
giving positive reading

MODEL 2A/N
32 and 74 i.p.s.
76 gns.

Frequency Response
-+3 db 50/10,000 c.p.s. at
75i.p.s.

“Wow"’ and Flutter
Less than 0.29%, at 75 i.p.s.

Signal to Noise Ratio
Better than 50 db, 200/12,000
c.p.s. Unweighted, including

hum, 45 db.

Longterm Speed Stability
Less than .59, variation

Output Power
21 watts into |5 ohms

MODEL 2A/NH
74 and 15 i.pss.
86 gns.

'I'AII.ORED\\

\
FOR THE I

|

/
JOB :

It is by no means accidental that the Ferrograph
has achieved so high a reputation in every country
to which exportation is possible, and at a price no
greater than that of an ordinary home recorder.

One of the main contributory factors is that
practically all component parts used in the
Ferrograph are made in our own works at South
Shields, having been expressly designed for
the function they are to perform.

Thus, by purposeful design, adequate control
during manufacture, and strict inspection, standards
have been established to which all Wearite/
Ferrograph components conform.

After assembly from such parts each Ferrograph
is subjected to a multiplicity of tests, culminating
in a pen-recorder trace of its response and wow:.

Only thus has the Ferrograph set and main-
tained the standard by which all other
recorders are judged.

Dealerships in several of the
principal towns are still open
and applications are invited.

WRIGHT & WEAIRE LTD

131 SLOANE STREET . LONDON SWI - Telephone: SLOane 2214/5 and (510

‘ W EARITF '




6 WIRELESS WORLD SEPTEMBER, 1955

BAND Il CONVERTERS

order them NOW!

% ALBA

For Models: T.301, 304, 312, 372, 392, 394, 472, TR.9872, -
T492, T.483, 493, TRG.0971, T.484, 304, 5 ns
TRG.1974. gns. e
The Adaptor with Accessories complete 3
*EKCO ¢
Type TT.234 (for A.C. mains) for Mode{s T C.138-—T.217. >
Type TTD.258 (for D.C. mains). 6 )
These Converters are for the Superhet models anly. gnS.
®
* FERGUSON (illustrated below) °
(]
° (it d
ustrate
° *KB right)
[ Type A. For Model: KV.50.
Type B. For Models: HV.40F, JF.40F KF.60,
sarion ettcror . KF.60F.
Type €. For Models: HY 20, EV.30,40, FV.30/40,
Pme TuMING L] HV.40, HF.40/60, JF.40, FT.50, KF.50
HT.60. 6
° Type D. For Model: KV.35. gns.
[ ]
« % PYE
e

Type 47. For Models: V 4, V.4C, V.7, V.7CD,
V.7CDL.
Type A. For Models: 992, 994, 996, 998, 9916. . .
Type B. For Models: 991 993, 995, 997" Type 124. For Models: F.VI, FVIC FV.2C,
B

FV.4C, V.54C 1
Type Bl For Models: 983, 984, 985, 989,9%, 991,992, | JEIAE, Vi 6
993. 994, 996, 997 998. gns “DehverypnidiQeuze 2 gns.

*G.E.C. ¢ STELLA 6 gns.

Type BT.199. Ffor Models: BT.2147, BT.5144, BT.5145. 8 gns.

For Models
Type BT.204. For Models: BT.5147, BT.5246. 8gns. o TP ST eollor srayia:
Type BT.200. For Models: BT.4541, BT.4542, 7 gns. o ;;2: iR ST
Type BT.205. For Models: BT.1449, BT.2448. 5 gns. e
Type BT.206  For Models: BT.125(. Sgns. o
ype or Models g Y ULTRA Type TU.I. For Modei 81 Series. 6 gns.
Type BT.203. Ffor Models: BT.454], BT.4542, BT.4543, L4
BT.4544, BT.4643, BT.5543, BT.5642,
BT.6542, BT.6641. 7 gns. e
o CONVERTERS WITH OWN POWER PACK
* H.M.v- 6 gns L4 Aerialite TC.3  _................. £9 10 0
° Channel C.t ..o, 3 £9 9 0
Type K. For Models: 1824, 1826, i i
Type L. For Model: 1825. o Chm"ﬂc(zwnh agysuitchy £10 10 0
Type M. For Model: 1827 — o
Type N. For Model: 1829. . (With 4-way switch)
Pam. Converter ........ccocu..... £9 9 0
° (As illustrated left)
@ ¢ @ ¢ 6 o ¢ ¢ 0 06 06 0O 0 6 06 0 0 0 o o
L]
Qur 1955 Replacement and Rewind Handbook is
invaluable ta every T.V. Engineer and Dealer. > Make your own Converter for Band Ili!
I]- post free. ° Kit of 2 IFs, Coils and dircuit
° diagram |5/- plus 1/- packing/post.
TERMS OF BUSINESS: Please add 3/- packing[post. A

C.W.0., C.0.D. or pro forma. State clearly model
\l number and make of set.

REPLACEMENTS 134-136 LEWISHAM WAY, NEW CROSS, S.E.l4.

Telephone; TiDeway 3696-2330. Telegramst Flibak London, S.E.14.
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Valves for Industry
R.F. Heating

The increasing use of R.F. Heating in industry
has shown the need for units to provide
outputs between 10 and 50 kKW

To meet this demand, the English Electric Valve
Company have developed two new valves for
R.F. generators of 10 kW and upwards.

These new products are not modifications

of valves used for communications, but are
designed expressly for operation under the

less favourable conditions imposed by factory use.
They are rugged and will withstand severe
overloads; they are low in first cost and have a
long service life. Both types are available in
air-cooled or water-cooled versions and a

suitable range of rectifying valves for use in
conjunction with them is also available.

"ENGLISH ELECTRIC’
|
%ﬂ » Di .
. iy 1mensions . (%)
= § (maximum) Filament % B o -} N
285 §5G | 8% |28 | 2. | =8
& oﬁé" ? ESK Eﬁg £S5 | 88 362
— Eg E g g | e | 358 | 2EE |88 | 285
(—- S8R | 8 (B 8. 2 | B | 385 | B4 |S5EE | ek | 2§
E ﬁ oy O &0 9 & v E Q¢ 2 ﬁ § [43] &S 5 Grh
i F SE|EE| s | & | %8| gR% §
z 8
BR. 1102 50 Th. | 483 241 82 230 120 200 45 42 200
BW.1102 50 Th. | 473 152 82 230 120 200 45 42 200
BR. 1103 100 Th. | 356 203 60 120 85 10.0 16 25 83
BW.1103 100 Th. | 343 116 6-0 120 85 100 16 25 8-3
NOTE : CATHODE :—Th. denotes THORIATED TUNGSTEN. BW. denotes WATER-COOLED.
BR. denotes AIR-COOLED. Technical data sheets are available on request.

Waterhouse Lane, Chelmsford

ENGLISH ELECTRIC VALVE CO. LTD. Telephone : Chelmsford 3491

AP 300-20
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e Condliuiloic
MAKE A SOUND joB

OF IT WITH . . .

'HUNTS CAPACITORS

N\ Fal

APPROVED CAPACITOR KITS FOR
CONVERSION TO THE
OSRAM “912 PLUS”

PASSIVE INPUT UNIT (NO VALVE)

=
®
=

Capacitance Volts Lise Lise
D.C. Wkg. No. Price

SRR IHTHTR

s. d.
c2  410eEi0% 350 L 433 I APPROVED CAPACITOR KIT FOR THE
.002,4 A
C 26 0°005F 1000 A7l 13 i i ifi
¢y oo (e -2 il OSRAM 912 High Quality Amplifier
2 0lu 600 A 60 io Ref. Capacitance Volts List List
Cc 29 220pF£10% 350 L 433 | 4 : P 7 5
g ;? Ilgo";}::o% 350 L 43) | 4 D.C. Wkg. No. l:rncde
OpFx 109, 350 L 431 |4 c | 0:005.F 1000 B 402 20
C 32 33pF+ 109, 350 L 430 I 4} ¢ 2 ZS:F 25 D 52T 26
1 S-S S I
. ’ 1 4 0054/ 500 40,
Price for complete kit I l . |02d C s 8-+ 16uF 450 JE 561 756
—_— C 6 470pF +59%, 350 L 433 16
€ 7 1000pF=-5%, 350 L 435 19
C 8 2000pF % 5%, 350 L 435 2 4}
PRE-AMPLIFIER INPUT UNIT Cc 9 0-02uF 750 B 404 2 1
B c o 22pF+59, 350 L 430 16
Ref.  Capacitance Volts Lise Lise cu 220pF¥59 350 L 433 16
D.C. Wkg.  No. Price ci2 470pF+59, 350 L 433 16
5. d. C i3 25:F 25 D 52T 26
C 33 0| uF 350 B 406 23 C 14 0 IuF 150 B 500 20
C 34 25.F 12 1D 26T 213 CI5 2.F 150 B 504 56
C 35 0.05,F 350 B 405 23 Clé 001xF 350 B 810 [
C 36 330pF+109 350 L 433 1 44 c 17 0-05:F 500 B 405 23
C 37 150pF+109, 350 L 433 1 44 C 18 0-05:F 500 B 405 23
C 38 68pF£109% 350 L 430 | 4% C 19 50uF 25 D 53T 29
C 39 33pF3 109, 350 L 430 1 4% C 20 50uF 25 JDS3IT 29
C 40 1000pF + 109 350 L 433 19 C 2§ 0-00IuF 600 B 847 13
C 4l 8uF 450 JF 553TS 36 cn 0001 uF 600 B 847 13
e c2 ! |3+|6,m 450 ! JE 561 7 g
orizontal Mounting clips H |
Price for complete kit l 7.6d

Special price for complete kit £2. |5.0

) g0 7 RN i

A. H. HUNT (Capacitors) LTD. .
WANDSWORTH, LONDON, S.W.I8 W CAPACITORS

Telephone: BATtersea 1083/7 THE TRADE MARK OF RELIABILITY
Established 1904

And in Canade: HUNT CAPACITORS (Canada) LTD. AJAX ONTARIO
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A NEW ADDITION TO THE RANGE || OF

RADIO-TELEPHONES

IMO-DEL AM.I02|

This new HUDSON Radio-
Telephone has been designed to .
embody the most up - to- date
specifications and embrace a wide
variation in methods of use, thus
making it extremely suitable for
every requirement.

A FEW OF THE MANY SPECIAL
FEATURES OF THIS NEW MODEL

Dual vibrator system enabling operation from either 6 or 12 D.C. supply.
Separate external power unit available for 220 A.C. mains operation.

2 Operation on up to 6 close spaced channels.
"BRIEF TECHNICAL
BI;PECIFICATION &3  Suitable for 50 K¢ channel spacing up to 175 Mc/s.
TRANSMITTER OUTPUT 4  Built-in aerial for portable operation. Aerial socket available for
7 watts to 175 Mc/s amplitude normal vehicle or fixed station aerial.
modulated. . . . .
RECEIVER SENSITIVITY &  Can be operated direct or via extension control unit up to 50 feet away.
lllo‘;,';’:‘;‘:‘t’;:t gives 8 dB signal to @  Suitable for permanent boot-mounted vehicle installation or temporary

emergency installation on passenger seat next to driver.

RECEIVER SELECTIVITY

60 dBs down. 50 Ke/s off tune 4  Fitted with protective plastic shock absorber strips to protect car
i : . upholstery when used for emergency installations.
Literature on the full range of Hudson 8  Plastic cover for protection from weather and dirt when used in adverse
fwo-way communication  systems, locations.
applicable to the various requirements @ Hermetically sealed changeover relay and 60 watt double contact

of all countries. supplied on request. vibrator for maximum reliability.

HUDSON ELECTRONIC DEVICES LTD.
Sales Office and Factory

KNIGHT’S HILL SQUARE, WEST NORWOOD, LONDON, S.E.27
Telephone GiPsy Hill 2384
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NATIONAL RADIO SHOW I7

STAND NO.

We are proud of the vast.number
of our loudspeakers incorporated
in radio and television receivers<
used throughout the world.

Their quality of reproduction

and unfailing performance

have been.amply pr'oved over many
years in every climate and

condition of service,
;)

(Rola (?elesﬁon Led

FERRY WORKS, THAMES DITTON, SURREY
TELEPHONE: EMBerbrook 3402 6
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The Invisible link with
the Isolated Community

RADIO
TELEPHONE

% No Change in Normal Telephone
Operating Procedure

% Mains or Battery Operation
% Signalling Units for All Types of
Circuit

The V.H.F. link provides the most
practical means of direct communica-
tion between isolated communities
in all areas where the nature of the
terrain or distance involved preclude
the use of open wires for junction or
subscribers’ lines. Dialling facilities
can be employed, and the radio
equipment can be interposed in a
standard line circuit in any part of a
telephone system without modifica-
tion to switching equipment,

Exchange
equipment bay

Subscriber
pole-mounted
battery operated
unit

AUTOMATIC TELEPHONE & ELECTRIC CO.

Radio & Transmission Division, Strowger House, Arundel Street, London, W.C.2.

LTD.

*Phone: TEMple Bar 9262. ‘*Grams: Strowgerex London.

AT14511-Bx107
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What’s in an
Enclosure ?

)

W

4

For those to whom acoustics is a mystery, the mounting of such a fine high fidelity
instrument as the Tannoy Dual Concentric Speaker is inevitably something of a

hit-and-miss procedure. And it is difficult subsequently to subdue the nagging thought
that perhaps a more knowledgeable approach might have produced even finer results.

It is for such people . . . people who cannot be happy with anything short of the best . ..
that the GRF Enclosure has been produced.

Based on the larger and more costly ¢ Autograph ’ enclosure, it has an elaborate interior
system of sound source expansion, incorporating all the advantages of horn loading for

bass reproduction. . Mid-range frequencies are covered by direct frontal radiation
DIMENSIONS via an entirely new acoustic coupling device, and the high frequency end of the spectrum
Max. front to rear 29"
Max. width 38"

is amply catered for by the normal non-directional horn loaded source of the 15”
Tannoy Dual Concentric unit.
Overall length 48"

. ... And if technicalities are of little more than passing interest, the point that reaily counts
Floor clearance, on ] . .
standard legs 6° is that, obviously, Tannoy would never release an enclosure that did not extract the last
possible degree of realism from their own Speaker unit.
Price in U.K. £95

Practitioners in Sound

"TANNOY" |

—_—

TANNOY PRODUCTS LIMITED, WEST NORWQOD, LONDON, SE27 Tel: Gipsy-Hill 1131
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Precision Relays

An extensive range
of standard types
always avaiiable
for prompt delivery

SPECIAL TYPES
DESIGNED TO SUIT
YOUR NEEDS

QQQQQQQOQ“

LEETRD
'VIETHUDs

003055\ LTD (mo‘”‘“
( OF STEVENAGE )

Now FREE 7o a///

THE .E-M TECHNICAL ADVISORY SERVICE

Regardless of whether vour relay problem is simple or
complex. the fact remains that the only
reliable solution is that which entirely eliminates risk.

Full technical data We therefore respectfully invite you tp avail yourself of the wide
and illustrated leaflets resources of technical knowledge and practical experience possessed by
promptly forwarded the specialist technicians of our Relay Division.

on request !

ELECTRO METHODS LTD. 12-36 CAXTON WAY, STEVENAGE, HERTS, Phone: STEVENAGE 780

13
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TAYLOR INSTRUMENTS FOR RADIO
T.V. a0 FM. ALIGNMENT

TAYLOR SWEEP OSCILLATOR MODEL 92A
For T.V. and F.M. Receiver Alignment

Frequency-modulated oscillator designed for the rapid and
accurate alignment of T.V. and F.M. receivers. Also suitable

for checking band pass amplifiers.

Frequency range: 5-250 Mc/s. . i

Frequency deviation: Continuously variable to approx. 15 Mc/s.

Ourput: 40 microvolts to 2 millivolts continuously variable.

Freq. Mod.: Substantially linear to 6 Mc/s.

Sweep width: Less than 10% max. sweep.

Sweep: Sweep voltage continuosly variable to a max. of 300 V.R.M.S.

CASH PRICE £30.0.0 Prompt Delivery

Available on advantageous Hire Purchase Terms

TAYLOR OSCILLOSCOPE MODEL 31A

An Oscilloscope of advanced design and reliable performance in-
tended primarily to meet the requirements of T.V. and Radio Servicing
and Alignment, but its versatile features make it ideally suitable
for general laboratory work.

Tube: Flat faced C.R. tube 4in diameter.

Electro static deflection.

Hard Time Base: Covers frequencies from 10 ¢/S to 500 Kcfs,
free running or triggered.

Amplifiers: Both herizontal and vertical with push pull output
are provided. High gain amplifier band width 10 c¢’/s to 6 Mc/s.
Flyback Suppression Circuit fitted with tube modulator.

CASH PRICE £60 Prompt Delivery

Available on advantageous Hire Purchase Terms

TAYLOR SIGNAL GENERATOR MODEL 67A
For Television up to 240 Mc/s

The Colpitt’s oscillator circuit used gives good frequency
stability and waveform over the wide frequency range.

Frequency range: 100 Kc/s-240 Mc/s in six bands. Covers Band III
Total Scale Length: 48in.

Aceuracy: +1%.

Modulation: 400 cycles, 30% depth.

Output impedance: 75 ohms.

Direct A F. output provided.

Attenuation: 100 dB continuously variable,

Automatic cut-out against mains overload.

CASH PRICE £22.0.0 Prompt Delivery

Available on advantageous Hire - Purchase Terms

® Separate leaflets givinz full technical details avail-
able. All Taylor Instruments available on Hire
Purchase. Write for catalogue and details of Hire
Purchase Terms.

l ELECTRICAL INSTRUMENTS LTD.

MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: Slough 21381 Cables: Taylins, Slough
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Goodmans

lake plazsur.e In announcing a new ramge of loudspeaker

enclosures for their Axiom and Audiom range

—~AXiom

15

Enclosures

Under two thirds capacity of con-
ventional Bass Reflex Enclosures.

System resonance when used with
recommended speakers 20 c/s. This
resonance 1s well damped.

*

*

*

Distortion due to excessive cone
amplitude reduced to a minimum.

‘Good transient response due to con-

trolled damping over L.F. range.

Resonant frequency of loudspeaker
not critical. If cone resonance is
higher than that recommended the

Absence of all resonances above 20¢/s. bass extension will {7‘3 re_duced.
Other advantages will still be

More efficient ar low frequencies maintained.

than bass reflex enclosures. * Economical and simple to construct.

These Cabinets are being Demonstrated
on Stand No. 20 National Radio Show

Demonstrations daily at 12-1-2.30-4-5-6-7-8-9 p.m.
*
Write for tickets now to: GOODMANS INDUSTRIES LTD.

Axiom Works, Wembley, Middlesex. = WEMbley 1200

ANOTHER ACHIEVEMENT FROM THE MOST
MODERN LOUDSPEAKER LABORATORY IN EUROPE
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' TELEQUIPMENT

SIGNAL GENERATORS

mu

FOR T.V. PRODUCTION TESTING

The Telequipment Monoscope Picture Genera-
tor is the cheapest and most reliable means of producing a
standard test pattern for T.V. receiver production
testing and alignment.

Hitherto the price of this type of equipment
has put it out of reach of all but the large Manufacturer.

By unique circuit design and simplification we
have both greatly increased t}}e reliability and brought the
price to within the reach of the smaller manufacturer, . ry
Rclay Companizs and Trade Service Establishments. ALALATA LA

]

=N P S ey
These equipments are in regular use by most of - BT,
the leading T.V. set manufacturers and by Belling and
Lee Limited for the G9AED experimental transmitter.

The illustration shows a complete installation
for Factory T.V. testing. The equipment comprises the
Monoscope unit, producing the standard test picture
together with Vision and Sound transmitters each
crystal controlled.

The Monoscope tube used is completely free
from microphony. interference, and other effects usually
associated with this type of apparatus.

y The equipment is available for 405, 525 and 625.
ines.

) We shall be pleased to quote for variations of
this equipment to meet individual requirements.

|
11

—

Write for fullest details

TELEQUIPMENT LTD. e o 4

STAND 105
RADIO SHOW
EARLS COURT

Specialists in all types of T.V. Test Equipment

313 - CHASE ROAD - SOUTHGATE - LONDON - N.14
' Telephone : Palmers Green 7111
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Valuable aids to the
RADIO SERVICE ENGINEER

96 PAGE
POCKET BOOKLET

A 96 page pocket-size booklet gives
summarised data i.e. characteristics,
operating conditions, base diagrams
relating to Ferranti valves and cathode
ray tubes. Included also is a comprehen-
sive valve equivalents list. Free copy
supplied on request.

TECHNICAL
HANDBOOK

| This Handbook contains the fullest
: information about all types of Ferranti valves
and cathode ray tubes. Complete data such
as physical details, base connections, ratings,

operating conditions, etc. Price 7/6.

Send now for both publications to:—

FERRANT o

GEM MILL - CHADDERTON - OLDHAM - LANCASHIRE
Lordon Office: KERN HOUSE, 36 KINGSWAY, W.C.2.

FE163

17
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e

COMMUNICATIO
Second Way, Exhibition Grounds, Wembley, England

Telephone: WEMbley 1212

Telegrams: BEECEECEE
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with -the brilliant WEW

SOLDERING IRON

MANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA

STAR FEATURES

% Heats up from cold in 6 seconds—by a light thumb
pressure on the switch ring.

Y% When not in use, current is automatically switched
off —thus greatly reducing wear of copper bit.
Electricity consumption is correspondingly reduced.

% Itis 10” long, weighs 3% ozs., can be used on 2:5 to
6-3-volt supply. 4-volt transformer normally supplied.

% More powerful than conventional 150-watt irons and
equally suitable for light wiring work or heavy
soldering on chassis.

% Simple to operate, ideal for precision work. Requires
minimum maintenance at negligible cost. Shows low-
est operating cost over a period.

BN

% Can be used from a car battery.

TN

i

% Itis by far the most efficient and economical soldering
iron ever designed for test bench and maintenance
work.

4
—

y
//

STAR APPLICATIONS

Designed on an entirely new principle, this light-weight, versatile
iron is eminently suitable for soldering operations in the RADIO,
TELEVISION, ELECTRONIC and TELECOMMUNICATION
| —— industries, particularly for all SERVICE work. For general purpose
‘ ) — N\ work the Superspeed Iron is the ideal stand-by soldering tool.
= i —AN—
|

The Sur;p%ﬂ«z% soldering iron is available 4

i
g

J’= o Write for full particulars, including guarantee terms
R —— and free trial facilities, to the sole concessionaires in
g this country —

i ENTHOVEN SOLDERS LIMITED

(Industrial Equipment Division), 89 Upper Thames St.,
London, E.C.4. Telephone: MANsion House 4533

Panton
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SOLDERING INSTRUMENTS AND ALLIED
EQUIPMENT
by

ADCOLR

{Regd. Troda Mork}

TYPES FOR

FACTORY
BENCH
LINE
ASSEMBLY

AND
GENERAL
MAINTEN-
ANCE

VOLT RANGES 6/Tv to 230/250v

With no extra cost for
low voltages

PROTECTIVE
SHIELD %" BIT
AS INSTRUMENT
ILLUSTRATED AS
LIST NO. 68 ILLUSTRATED
LIST NO. 64

CATALOGUES & LISTS
HEAD OFFICE SALES AND SERVICE

ADCOLA PRGDUCTS LTD.

GAUDEN RD., CLAPHAM HEIGH ST.., LONDON, S.ivV.4
—a— Telephone : MACAULAY 4272 — ==
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WE CAN DELIVER FROM STOCK
these popular Tape Recorders

HI -Fi
RECORDERS

These superb British made Dual Track
recorders, rich in range and tonal qualities,
incorporate an additional High Fidelity 10
in. GOODMANS Loudspeaker in the lid,
which can be detached and used in any position
desired for public meetings, concerts, dances,
etc. They are powerful enough to meet any
volume requirements, yet maintain crystal
clear quality reproduction at all volume levels.
1DEAL FOR PRE- RECORDED TAPES.

% Two speeds—33 in. and T4 in. per sec.
Y Two hours recording.

EDITOR HI-FI

Y Instantaneous braking.

Y Instantly ready to record or playback. Fitted in elegant leathercloth suitcase with gilt
: - . fittings. Complete with High Fidelity desk micro- 49
Yo Buiit-in speaker is additional to 10 in. high flux speaker in phone and 1200 ft. spool of tape. gns‘

detachable lid, giving greater versatility.

Y Easily removable chassis built on unique steel frame, ensuring

ease of inspection. ED'TOR SU PER H | = Fl (lllustrated above)

Y Size overall b1% in. x 163 in. x 12 in. Weight 37 Ib. Fitted in padded simulated crocodile case with

% Magic eye level indicator. continental gilt fittings and locks, with elegantly
styled super tape deck. Completely automatic

Y Independent BASS and TREBLE controls. simple interlocked control; MIXING and MONI- 6 O

% For A.C. mains 200-250v. TORING facilities. Complete with microphone gns.
and tape.

Also available from stock . . . Our PERSONAL CREDIT PLAN

is used by all discerning and careful buyers—it
provides easy repayment terms coupled with very
low deposits and low service charges. We are
authorised Distributors for most high grade
Electronic Equipments, and if you will let us know

EDITOR TWO-SPEED (iiustrated righe)

Easy to carry—easy to look at! Two hours
recording and two speeds—33 in. and 74 in.

per sec. Fitted in leathercloth suitcase.
Complete with microphone and 1200ft. tape

5 gns.

EDITOR SUPER two -SPEED

De Luxe version of the Editor, with
elegantly styled super tape deck and
MIXING and MONITORING facilities.
Complete with microphone and 1200 ft. tape

... MAIL ORDER SUPPLY GO.

The Radio Centre

33, Tottenham Court Road -

your requirements we will quote details by return.
Or send your deposit with your order, allowing
sufficient for carriage and packing extra, in order,
to secure your needs. Please specify over what
period, up to a maximum of 18 months, you wish
to repay, and the necessary forms will be sent to

you immediately.

© W. - Tel. MUS 6667
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Only
a month
to go

There are less than half Belcher (Radio Services) Ltd.
a million television receivers can still accept a few
in use in the primary more dealers’ orders
service area of the Croydon to erect the additional
LT.A. transmitter which aerials and to fit tuners
already have facilities for or convertors where
reception of Band III. There practicable, but after the
are over a million more beginning of September there
receivers which need conversion. is bound to be a long queue.

BELGHER

{(RADIO SERVICES) LIMITED

HEAD OFFICE:
59 Windsor Rd., Slough, Bucks.
Telephone: Slough 24501

Branches: Bath Bedford Bolton Derby Exeter Hanley Hornchurch Leicester
Lewes Lincoln Maidstone Reading Slough Southampton Stockron-on-Tees Worcester York

Aerial Installations - Dealers Service Facilities - Domestic Electrical Repairs @13
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NEW. .. from start to finish...

/ 1',

85 gns.

H.P. FACILITIES
WITH PLEASURE

The NEW SIMON Model SP/2 Tape Recorder is

designed and built to top standards. Years of specialist /

experience in the field of sound-recording engineering and
techniques have been combined to produce an entirely new
equipment which is faultless in performance and appearance.
The SP/2 provides superb recording and reproduction
facilities. Ask your dealer to show you the new SP/2 now. ..

WE SHALL BE AT THE

SP/2

X % A A % A A

*

The inside story . . .

Ask for a copy of the new booklet — “Affairs of
Tape”, free of course. Brings you up to date on Tape
Recording — gives vou the inside story of the SP|2.

Simon is W recording

TAPE RECORDER

Frequency Response

50 - 12,000 c.p.s. + 3db. at 75 i.p.s.
50 - 7,000 c.p.s. 4 3db. at 33 i.p.s.

Ten-inch Loudspeaker
Autostop

Two-stage Capstan
‘Fingertip’ Control
Three Motor Drive
10 watts p.p. output

Independent
Bass & Treble

Twin-track recording

* High Fidelity Amplifier

can be used independently of-the recorder
for P.A., Radio or Record Reproduction.

3[‘"

STAND Io SIMON SOUND SERVICE LTD.

46-50 GEORGE STREET, LONDON, W.I. WELbeck 2371 (5 lines)
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METAL FATIGUE PINPOINTED BY
GCOSSOR TEST EQUIPMENT

Suspected or unsuspected weaknesses in materials or structures
can be detected and analysed in detail by Cossor Oscillographs
and testing equipment; these sensitive electronic instruments are
saving time and money in the aircraft industry as in many others.
' A practical demonstration of an
oscillograph in conjunction with a
dynamic model of the Vickers
Supermarine “Swift” can be seen
on the Cossor Stand (No. 63) at the
Farnborough Air Display.

A Investigation of fatigue behaviour
tn aircraft structural components is
carried out with this pulsator.
Steady tensile loads of up to 20 tons/
per sq. in. may be applied to which
, can be added oscillatory stresses of up
to 10 tons/per sq. in. The Cossor
Oscillograph displays the output of
the exploring strain gauges. Photo-
| graph by courtesy of Saunders=
#  Roe, Ltd.

SEE THE COSSOR TEST EQUIPMENT IN OPERATION ON STAND No. 63

THE COSSOR GROUP OF COMPANIES - HIGHBURY GROVE «+ LONDON +« N.5
A. C. COSSOR LTD - COSSOR RADAR LTD - COSSOR INSTRUMENTS LTD « STERLING CABLE CO. LTD
BEST PRODUCTS LTD : COSSOR (CANADA) LTD o BEAM INSTRUMENTS CORPORATION (U.S.A.)
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b The Cossor Model 1049 Double Beam Oscil-
lograph is displaying the onload waveform of the
welding current through a starter fairing of a
Rolls-Royce ““Avon” engine. Photograph by
courtesy of Rolls-Royce Ltd.

EI * [

C The Cossor Model 1049 Double Beam Oscil-
lograph displays the output of the twin inverters
under test at the works of Sir W. G. Armstrong-
Whitworth Aircraft Ltd. Photograph by
courtesy of Sir W. G. Armstrong-Whitworth
Aircraft Ltd.

Transponder Surveillance Radar is a Second-
ary Radar system. This new Cossor develop-
ment employs a ground interrogator pulse
transmitter with an airborne transponder and

The latest airborne equipment for reliable
navigation ts the Gee Mk. I1I produced
by Cossor for use in the Gee system of
hyperbolic navigation. It is used exten-

stvely by the R.A.F. and continental

gives greatly increased operational range. :
air forces and by Aer Lingus.

Now installed at London Airport, Zurich
Airport and on Royal Dutch Air Force
aerodromes, Cossor Airfield Surveillance
Radar (ACR Mk. VI) gives permanent-
echo cancellation, C.R.D.F. super-
imposition, 60 miles’ range and video
mapping. A full scale A.C.R.
rotating Scanner, in conjunction
with a Secondary Radar aerial,
will be on show in the Equipment
Park at the Air Display.

COSNOR

AT THE S8.B.A.C. DISPLAY FARNBOROUGH
6th-11th SEPTEMBER

.
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Magnetic Amplifiers

SINGLE-STAGE OR PUSH-PULL

An extensive range of standard types
always available for prompt delivery

SPECIAL TYPES DESIGNED
TO SUIT YOUR NEEDS

0900999000000000p,

Y- k '
~ " _“ELECTRD
THE WORLD-RENOWNED SPECIALIST DESIGNERS
AND MANUFACTURERS OF MAGNETIC AMPLIFIERS M ETH D D

7035\ LTD (556868
”MFREE ﬁa//,/ @SEVE@
THE E-M TECHNICAL ADVISORY SERVICE

4
Regardless of whether your magnetic amplifier problem is
simple or complex, the fact remains that the
only reliable solution is that which entirely eliminates risk

"\k,QQOl 77

Full technical data
We therefore respectfully invite you to avail yourself of the wide and illustrated ledflets
resources of technical knowledge and practical experience possessed by

promptly forwarded
the specialist technicians of our Magnetic Amplifier Division on request !

ELECTRO METHODS LTD. 12-36 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780
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present the new R.R. (Record|
Reproducer) Series 100 Magnetic
Tape Recorder—an instrun:ent
of advanced circuit design

and flexibility, with the
Sollowing outstanding

Seatures :—

FULLY

TRANSISTORIZED
PLAYBACK
AMPLIFIER

Two Frequency Ranges :—
6o—12,000 cycles + 3dB.
D.C. Levels to 100 cycles (—3dB)

Separate Record and
Playback Amplifiers.

Full Monitoring
facilities during Recording.

Continuously Variable
Tape Speed from 3.75” to
8.50” per sec.

New type Carrying Case with
hinged bottom, permitting
immediate access to interior of
instrument for the storage

of accessories and for inspec-
tion of electrical and mechanical
units.

WIRELESS WORLD

IN THIS RECORDER no output stage is fitted; instead,
a separate record and playback amplifier are provided
delivering an equalized output of 3oomV (Peak). During
recording, the instrument operates from the mains supply
in the conventional manner. On playback, however, all
power supplies are switched off with the exception of
the mains to the tape drive mechanism. The playback
amplifier then operates from a small dry battery and so
permits the full advantage of low noise and “hum ” to
be obtained from this unit during the playback function.

The record level meter is switched to read ¢ Transistor
D.C. volts,” ¢ Record head bias volts,” and ‘¢ Record
level,” while, due to the unique design of the carrying
case, all preset controls, mechanical and electrical units,
are immediately accessible by unlocking and swinging
down the hinged bottom.

The tape rewind is electrically interlocked with the record/
playback switch to avoid accidental erasure during re-
wind, and coloured signal lamps indicate the record and
playback functions.

In the home, wh.en recording from an F.M. transmission,
this instrument permits a playback quality virtually in-
distinguishable from the original signal, while in industry
and research with the addition of the Model “ T ” sub-
unit which plugs into the input and output sockets of the
recorder, signals of D.C. levels and up to 100 cycles
(—3dB) may be recorded.

The new R.R. Series 100 may-be seen, heard and demonstrated with other models
in the Reflectograph range on Stand No. 208 at the National Radio Show, Earls Court.

RUDMAN DARLINGTON (ELECTRONICS) LTD
Wednesfield, Staffs. Tel: Wolverbampton 31704

27
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PREGISE
ELEGTRIGAL
INSPEGTION

Standard maintains its established leadership
in the manufacture of high permeability mag-
netic alloys by constant vigilance in the
control of each and every production process,
one of which is illustrated here. Produced by a
Company which has the unique advantage of being
a large-scale user of its own magnetic materials, a long
experience of the applications of these materials gives
full appreciation of the properties essential for uniform
electrical characteristics and stable performance.

It will pay you to investigate the capabilities of

Standard magnetic alloys with relation to your specific

requirements.

SEPTEMBER, 1955

® PERMALLOY ‘C’ for highest initial permeability,
useful for wide-band frequency transformers, current
transformers, chokes, relays and magnetic shielding.

@ PERMALLOY ‘B’ has lower initial permeability than
Permalloy ‘C’ but higher values of flux density. Suitable
where high permeability to alternating field is required
superimposed upon a steady polarising field.

® PERMALLOY ‘D’ for very high resistivity without
undue lowering of the maximum flux density. Variation
of permeability with frequency is small. Ideal for H.F.
applications.

@® PERMALLOY °‘F’ for high flux density, very rect-
angular hysteresis loop, with a retentivity of at least 95%
of its saturation value and low coercive force. Ideal for
saturable reactors, magnetic amplifiers, digital computors,
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 diaphragms,
also motor generators and servo-mechanisms in aircraft
where weight and volume are important factors.

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, W.C.2
TELEPHONE LINE DIVISION : North Woolwich, London, E.l16
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‘Stuightigward blgioa Saétom of (ol

BASS AND TREBLE
CONTROLS
Compensation for the
environment in which
the equipment is used

VOLUME CONTROL
AND
ON/OFF SWITCH

FILTER SLOPE
Adijusting the filter cha-
racteristic for the finest
performance inherent
in the programme

FILTER SWITCH
Setting the
fitering range

PUSH BUTTONS

Selecting radio, microphone
or tape inputs

PUSH BUTTONS
Selecting playback characteristic

QUAD 11 CONTROL UNIT — SPECIFICATION

ACOUSTICAL MANUFACTURING CO.

FREQUENCY RESPONSE :

Cancel position.
Radio & Tape inputs: 20-20,000 ¢/s within 0.3db.
Microphone input:  20-18,000 cfs within 1db.
Pickup Input (R.2): Within 0.5db of stated characteristics.
Other plugs, no significant change.

Bass and Treble controls: Within 1db of published curves.

Filter frequencies (ff): 5Kcfs, 7Kcfs 10Kefs 4 250 cfs.

Filter slope: Level to 50 db/Octave.

INPUT SENSITIVITIES

(for 1.4 V.rms output):

Radio and Tape: Internal impedance 100 K$: 100mV.
Microphone: " 100 KQ2: 1.5mV.
Pickup: to suu pickup in use, adapted by plug-in unit.
DISTORTION (1.4 V output):

All controls ‘level’, Radio input or R.2 pickup input: 0.02% approx.
Least favourable arrangement of plugs and
-less than 0.1%,

POWER SUPPLY : The unit takes its power from the main

amplifier.
330 V2 mA Plus currents taken by tuner units which may be
6 3V1A connected to sockets provided,

Maximum power available from tuner sockets:
330 V 30 mA (each tuner)
6.3V 25 A (total) The heater supply is C.T. to chassis.

VALVES: 1 x EF.86 (Z.729 or 6267), 1 x ECC.83 (12AX7)
(ECC.81, B309 or 12AT7 with changed blas resistor).

BACKGROUND :
—70 db or where applicable, approximately 6 db above equivalent
thermal noise of input Impedance.

MECHANICAL:

Front panel: Die-cast, stove finished silvered fawn, machine
engraved.

Knobs: Aluminjum, stoved matt brown, machine en-
graved.

Chassis and Cover: Steel, rust-proof processed, stoved steel grey,
The complete unit, electrically and mechanically is fully tropical and
suitable for all climatic conditions.

DIMENSIONS : 104" x 34" x 63".
WEIGHT : 7 Ibs. nett. (3.15 Kg.).

Gcou T\CAL

Send for illustrated brochure giving full
details of the QUAD N Amplifier.

QUAD Lk

.+, for the closest approach to the original sound.

LTD.

HUNTINGDON,

HUNTS.

Tel: Huntingdon 361
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* HIGH FIDELITY AT

acclaimed by Ieading experts

INCORPORATING THE PATENTED CAMBRIC
CONE & UNIVERSAL IMPEDANCE SPEECH
COIL AT 3, 7.5 AND |5 OHMS

H.F. 1012 10" Die-cast unit, incorporating {2,000 gauss magnet.
Handling capacity, 10 watts. Frequency. response, 30 c.p.s.—
14,000 c.p.s. Bass resonance, 35 c.p.s. £4.17 .6 TAX PAID

H.F. 812 Die-cast 8” unit, incorporating 12,000 gauss magnet.
Handiing capacity, 5 watts. Frequency response, 50 c.p.s.—
12,000 c.p.s. Bass resonance, 65 c.p.s. £4.2.9 TAX PAID

Prov. Patent
10037/53

H.F. 912 9" Die-cast unit, incorporating 12,000 gauss magnet.
Handling capacity, 7 watts. Frequency response, 40 c.p.s.—
13,000 c.p.s. Bass resonance, 45 c.p.s. £4.7.3 TAX PAID

H.F. 1214 (15 ohms only) 12" unit, Incorporating 14,000 gauss magnet.
Handiing capacity, |5 watts. Frequency response, 25 c.p.s.—14,000
c.p.s. Bass resonance, 39 c.p.s. Diecast chassis. £9.15.6 TAX FREE

Dlentarian |

PRESSURE TYPE

TWEETER UNITS

Provide outstanding quality of reproduction when used
with Stentorian 10” or 12” Hi-fi units.  Speech coil of aluminium
wire, wound on aluminium former which is rigidly fixed to an
aluminium diaphragm. Speech coil and diaphragm situated at the
rear of magnet centre pole hollowed out to form the commence-
ment of the Horn, in the centre of which is the phase equalizer.

T.10 Speech coil impedance: I5 or 30 ohms. Re- T.12 Speech coil impedance: 15 ohms. Response:

sponse: 2,000/14,000 c.p.s. Flux density: 14,000 gauss.  3,000/17,000 c.p.s. Flux density: 16,000 gauss. Power

Power handling capacity: S watts. Dispersion angle handling capacity: |5 watts. Dispersion Angle 90°.

90°. Dimensions: 41" long (exclusive of termlnais). Dimensions: 6" long (exclusive of terminals).

Distance between fixing holes: 23" and [4". Distance between fixing holes: 4” and 21",

PRICE £4.4.0 PRICE £12.12.0
A suitable cross-over network at 30/- is available.

WHITELEY ELECTRICAL RADIO CO. LTD
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REALISTIC COST %

, f
5 THE WBI2

EHIGH FIDELITY
|
|
|

AMPLIFIER

rExirty years’ manufacturing experience
of sound reproduction equipment is
embodied in the development of this
amplifier — the technical details will satisfy
the most critical user. Employing the
most recently developed valves, it has a
low noise input circuit, feeding the double
triode phase splitter, and a push-pull output
stage, ultra-linear connected, using a
specially designed Whiteley Output Trans-
former. 25 db negative feed back is

Price £25 complete

applied over the main amplifier.
Switched pick-up matching is incor-
porated in an extremely flexible, com-
pact and easily mounted pre-amplifier
tone control unit. Both units are
attractively styled and finished in
hammered gold.

This equipment, when used in con-
junction with Stentorian Speakers, pro-
vides most oustanding reproduction.

N E W/ An outstanding addition

to the Whiteley range of High Fidelity
equipment s the new F.M. Tuner,
designed to take full advantage of the
V.H.F. transmissions with their ex-
tended frequency range and absence of
background and noise.

Artractively styled, it is
tunable to cover present and proposed
frequencies, and will operate efficiently
with any good quality audio amplifier
— particularly the W.B.12, which was
designed with ample spare power for
this purpose.

Maximum freedom from
frequency drift has been ensured by the
use of temperature-compensated circuits,
while tuning is simple and positive,
aided by the tuming indicator.

MANSFIELD - NOTTS

MAIN AMPLIFIER

{2 watts
400 ¢/s 0.2% 1,000 ¢/s
0.12%

Power Output
Distortion

Frequency Response + .15 db 20-20,000 ¢/s
Negative Feedback 25 db

Hum and Noise —80db relative to |10W
Output Tappings 3-4 ohms and |5 ohms

VALVES

GZ.32 2 X EL.84

Power Supply for
feeder available 6.3V, |1.5A, 50mA at 300V

2 X ECC.83

EASILY
ASSEMBLED

units.

packed flat, complete with screws.

f—————— e

Y% See and hear them on Stand 25 at the Radio Show :
alternatively, they may be heard at our London Office
(109 Kingsway, W.C.2) any Saturday from 9 a.m. to noon.

BASS REFLEX
CONSOLE CABINET

This very attractive cabinet in highly
polished walnut veneer is specially de-
signed for use with Stentorian 10” or 12”
Takes only a few minutes to
assemble, the only tool required being a
screwdriver. The sub-baffle hasadditional
provision for Tweeter Unit if required.
Size: 32in. x 22 in. x 16 in.  Supplied

£10.10.0

COR-NER CONSOLE CABINET for
use with 8" HI-FI Cambric Cone Unit.
. £5.10.0

SPECIFICATION

CONTROL UNIT

Input Sensitivity for 10W 50mV
Hum and Noise relative to 10W 72 db

Continuously variable from
+t1 dbto —I1| db at 30 ¢/s

Treble Control Continuously variable from
+10db to —(0dbat i0Kc/s

Switched Input for Radio Feeder, Pickup
and Tape

Bass Control
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A COMPLETE Television
Servicing Instrument

Incorporating :—

¥ WOBBULATOR

% PATTERN GENERATOR
% A.M. SIGNAL GENERATOR
% C.W.SIGNALGENERATOR
% L.F. OSCILLATOR

% OSCILLOSCOPE

% E.H.T. VOLTMETER

% A.C. & D.C. YALVE VOLT-
METER

E W TELE VET TYPE 877 illustrated above,

provides every facility needed for completely CHECKING, REPAIRING, OVERHAULING and
ALIGNING Television Sets. It has the following :—

@ CRYSTAL CALIBRATION @ COVERS BANDS | & 111
® CAN BE USED WITH BOTH A.C. & A.C,D.C. TYPE SETS
@® COMPLETELY PORTABLE — WEIGHT 25 LBS.

Come and use this instrument at our Stand No. 108 at the NATIONAL
RADIO and TELEVISION EXHIBITION, August 24th to September 3rd

£66-10-0 »rite now for full details to

LIST PRICE

AIRMEC HIGH WYCOMBE —  BUCKINGHAMSHIRE

D Telephone : High Wycombe 2060 Cables : Airmec, High Wycombe
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THE

Incomparable

* periection x

and

« fidelity

in

TAPE RECORDING

X ||'
' FE I
Il * X

48 | prsss
GNS. ENQUIRIES
INVITED

COMPLETE

MAGNETIC RECORDER

Meticulously recording every tonal facet with complete mastery,
the ** Concertone '’ tape recorder will give you the ultimate
listening pleasure that comes from superb music faultlessly
recorded and reproduced.

The ** Concertone ’’ will re-create, in the home, the true
image of the original performance. Whether it be Solo Violin,
or Oboe, or a Full Organ with its demanding power and range,
the ‘ Concertone’

extended dynamic range, will satisfy the connoisseur of fine

with its wide frequency response, and

music.

All Export enquiries to :—
BARNETT SHIPPING CO.
25 MONUMENT ST,
LONDON, E.C.3

70 BREWER STREET : LONDON

Entirely Manufactured by
FISHER ELECTRONICS COMPANY LTD.

Simple, absolutely reliable, rugged, compact, lightweight,
and easily portable,. the *‘ Concertone ”’ will, wherever
there are sounds to be recorded, serve faithfully, earning,
justly, unqualified praise for its faultless performance.
Manufactured by the company in its own precision machine
shop, the tape mechanism employs three motors and a
special design servomatic brake.. The brake not only locks
the spools securely during transit but, of greater importance,
it is completely free from fade, being self-compensating for
wear. Unique is the provision of a mechanical interfock
which prevents faulty operation.

ASK YOUR DEALER FOR

A LEAFLET. IN CASE OF

DIFFICULTY WRITE
DIRECT (s.a.e. please).

TELEPHONE - GERRARD 3376
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SEALED

. . ) :——_—__ . 1'
PLUGS 732560 73186
7325587 7. 3.2 5 548
/-5 i

,—.

|

I
|

732564 731561
TYPE APPROVED- 732563 732559
COMPLYING WITH R.CS. 322

PRESSURE SEALED AND
100% TESTED
USED WITH UNIRADIO 43 CABLE

EXNING ROD., NEWMARKET PHONE : NEW 318172/

POWER CONTROLS

LIMITED
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SCALAMP FLUXMETER

Excellent design and the selection of the most suitable materials are
combined to give this new FLUXMETER a truly outstanding per-
formance. The drift rate with a search coil of 10 ohms or less is
0.I per cent. A two speed “return-to-zero’ control is fitted enabling
measurements to be made with rapidity and ease. A spirit level and
levelling feet facilitate setting-up and the automatic and manual coil
clamps safeguard the suspension in transit. The illumination of the
lamp bulb is effected either by an external 4-volt battery or by mains
supply through the built-in transformer. Two search coils of mean
diameter 1 cm and of area turns of 10 or 100 sq. cm are available.

Please write for our descriptive leaflet quoting Cat. No. W.W. 8834

OUR NEW ILLUSTRATED CATALOGUE IS AVAILABLE ON REQUEST

-
SCIENTIFIC») [2iNSTRUMENTS

W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND
WG.ss

35
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15t0250Mcs

ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone : LARkswood 4366/(7/8
ON FUNDAMENTALS

SINE AND MODEL Q1
SQUARE WAVE V.H.E. SIGNAL GENERATOR
MODULATION

R.F. OUTPUT £45
'|,uV to 100 mV (List price in U.K\)

This “ Advance ” V.H.F. Signal Gener-
ator covers 7.5 to 250 Mc/s, a range

that embraces Bands 1 and 2 and also " ”“ ‘,,
the impending Very High Frequency l i UlH
Television Transmissions on Band 3. |l’ !" ,,Mylll HH
Moreover, this instrument

is available at a price well within the
reach of every service man. In the
traditional ‘‘ Advance >’ manner, this
instrument is designed for simple
operation and with a versatility that

not only fulfils present needs,

but anticipates the even more exacting
requirements to deal with the
television test problems of tomorrow.

i
(

| i""'
it 1'|l

1’|
/

Below are some outstanding features :-

@ WIDE RANGE—7.5 to 250 Mc/s

@ SINE AND SQUARE WAVE The QI provides the ideal complement

MODULATION to the Model E2. These together give
@ RELIABLE ATTENUATION complete coverage from 100 kcfs 1o
@ LOW LEAKAGE—Iess than 3 microvolts 250 Mcfs.

@ TRULY PORTABLE—weighsonly 17 Ibs.
@ COMPETITIVE PRICE

Full technical details available in Folder W23 on request.

AI(J;VANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone : LARkswood 4366/7/8
D
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‘A ra 1 d 1 e ’ epoxy castmg resins

2

epoxy casting resins : A ra 1 d 1te 2

Araldite is a Registered Trade Mark

FULL DETAILS WILL BE SENT GLADLY ON REQUEST

Aero Research Limited

A Ciba Company

Dusxford Cambridge. Telephone : Sawston 187
AP 264.1414
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.
. POINT-TO-POINT m V.H.F.

RADIO TELEPHONE LINK

There are many V.H.F. links which
require one channel only in the first place
| but where, after a year or two, an expan-
sion of traffic is anticipated. The Pye
F.M. link system with a capacity for up
to 7-channels is well suited to meet such
a need.

The equipment illustrated comprises
a complete radio terminal including
Receiver, 10 watt Transmitter and an
optional 50 watt Amplifier.

Abbreviated Specification
Frequency range 60—216 mc/s
Transmitter output Power 10 watts, or
with Amplifier Unit— 50 watts
Maximum Deviation 50 kc/s
Overall Transmitter-Receiver Performance
Frequency Response 300 ¢/s—6 ke/s+3 db
6 kc/s—36 ke/s+ 1 db
Intermodulation Level At least-55 dbm
for 2 tones applied each at o dbm
Receiver Bandwidth 6 db down + 120 ke/s ¥

P

CAMBRIDGE ENGLAND
Pye New Zealand Ltd. Pye Canada Ltd. Pye-Electronic Pty., Led. Pye Ireland, Ltd.
Auckland C.1.,, New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire
Pye Radio & Television (Pty.) Ltd. Pye Limited Pye Limited Pye Limited
Johannesburg: Plaza de Necaxa 7 Tucuman 829 Sth Avenue Building
South Africa Mexico 5 Buenos Aires 200, 5th Avenue, New York

PYE LIMITED o o CAMBRIDGE o o ENGLAND
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NEW RCA SSB-1 TRANSCEIVER
OPENS A NEW ERA IN LOW-COST
~ HF COMMUNICATION

COMPACT NEW -RCA
SSB-1 is only 24%” high,
22%" wide, 16%" "deep.
Ideal for simplex and du-
plex radio-telephone and
radiotelegraph services.

FOR THE FIRST TIME in HF Telecommunica-
tions, RCA is making available the proved

advantages of single-sideband communica-
tions . . . at a cost everyone can afford. This
technique of communications has been used
in intercontinental telephony since 1926, but
never before has it been offered at such a
low price.

Another advantage that will be welcomed
By users of high frequency telephony and
telegraphy is the extremely simple operation
of RCA’s new SSB-1. And of course, the
SSB-1 offers you the practicality and de-
pendability that have made RCA communi-
cations equipment world-famous. For full
details, see your RCA distributor or write
for free booklet today!

THE 60-WATT SSB-1 GIVES
YOU THESE 6 BIG FEATURES:

r
| |
| |
| 1. SPECTRUM CONSERVATION—Uses less than |
] 14 frequency bandwidth of conventianal AM. i
2. HIGHER EFFECTIVENESS—60-Wott SSB-1 is

| |
equal to 500-Watt conventional AM Transmitter. i
I 3. REDUCTION OF DISTORTION AND INTER-

I FERENCE—50% less interference than conven- I
I tional AM, '
I |
I |
| |
| |
| |
I |
| |
| |
=

4. VERSATILITY—Four channels, telegraphy and

telephony.
5. SIMPLICITY—Does not require a technical
operator.
6. ECONOMY—Low initial and operating costs.

Send for booklet giving
full details of the new
RCA SSB-1. Write:

TRADEMARK(S) ® REGISTERED
MARCA(S) REGISTRADA(S)

RCA INTERNATIONAL DIVISION

RADIO CORPORATION of AMERICA
30 ROCKEFELLER PLAZA,NEW YORK, N. Y., U.5. A,

®

39
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ALUMINIZED

USEFUL
LIGHT

AN Ediswan Mazda aluminized pic-

_ ture tube gives a picture 609%, WITHOUT ALUMINIZING

{  brighter and more contrasty than is Without aluminizing, tubes waste half
possible with an ordinary tube. their light (see diagram above). To

counteract this the brilliance must be

In addition, Ediswan aluminizing increased and the tube life is shortened.

protects the screen from ion burn and,
with the new Ediswan ion trap tetrode SCReeN X
gun to protect the cathode, tube life

is increased. C‘E
Ediswan production methods, which 60% MORE

LIGHT

include the special in-line vacuumiz- % MIRKOR BACKING

ing system, ensure a higher, more .
uniform standard of lasting efficiency. WITH EDISWAN ALUMINIZING
For complete satisfaction demonstrate Ediswan aluminized tubes have a mirror
and recommend Ediswan Mazda backing to the screen. All the light is
A rinaaed picture tubes. thus thrown forwards giving brighter,

clearer pictures and extra life.

EDISWAN - J
, NATION WIDE SERVICE v

MAZDA 6 fully equipped cathode ray tube service

depots provide better, quicker tube testin,
ALUMINIZED CATHODE RAY TUBES should the need arise. Stocks of tubes arg
THE EDISON SWAN ELECTRIC COMPANY LIMITED, available in 26 Ediswan Offices. Only
155 Charing Cross Road, London, W.C.2 and Branches. Ediswan give such complete backing to

Member of the A:E.I. Group of Companies. the Trade.
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ANOTHER BATCH OF THE FINEST
QUALITY CERAMIC INSULATORS .

A SERVICE WHICH TT HAVE DEVELOPED

AFTER YEARS OF CONTINUOUS EXHAUSTIVE
RESEARCH.

THESE TT INSULATORS PLAY AN
IMPORTANT ROLE IN ELECTRONIC
DEVELOPMENT.

TAYLOR TUNNICLIFF (REFRACTORIES) LTD.

ALBION WORKS - LONGTON - STOKE-ON-TRENT
Telephone : Longton 33122

London Office: 125 HIGH HOLBORN, LONDON, W.C.1. Tel. Holborn 1951/2
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ZEDES ...

The Ideal Soldering-Iron for the Telephone and Radio Industries
- TYPE G

ZEDES Soldering-lrons have
been manufactured for 25
years ; numerous factories

use hundreds daily. ZEDE 5 (SWISS)

The most efficient Soldering-lron for medium and heavy work

THE FOUR OUTSTANDING ADVANTAGES ARE

Minimum loss of heat. The heating-unit transmits the heat directly
to the copper head, thus practically eliminating any loss of heat before
contacting the soldering surface.

Full protection against oxidation. Owing to-a special chemical treat-
ment, the copper heads of ZEDES Soldering-Ilrons are fully protected
against oxidation.

Easy interchangeability of copper heads. The broad or pointed shaped
heads can easily be changed in a few seconds.

Complete security against overheating and over-voltage due to heating
when not in use. ZEDES is the only Soldering-lron which stands red-
hot heat without causing damage.

bW N =

As easily as the ZEDES is held in the hand, just so reliable is its work.

OBTAINABLE THROUGH REPUTABLE ELECTRICAL AND TOOL
DEALERS OR DIRECT FROM SOLE U.K. CONCESSIONAIRES :

A. B. HOBBS & CO. v

214 HATFIELD ROAD, ST. ALBANS, HERTS.

PHONE : ST. ALBANS 1730 GRAMS : “HOBBCO, ST. ALBANS *’
TRADE ENQUIRIES INVITED
Send for Descriptive Lleaflet
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with Ferroxcube pot cores

High performance.combined with small size and light weight.

N

Designed and built to customers’ individual requirements.

3 Long term stability, even under conditions of temperature variation.

'Iﬁ [ “l]‘ ‘ ! | ! High guality electrical filter units built around Ferroxcube cores can now
'J il i be supplied to communications equipment designers’ individual specifications.
I I ' These filter units have significant advantages over comparable types designed
i Hin without the use of Ferroxcube, particularly in the frequency range 300 c/s

il to 500 ke/s. For audio frequencies the use of Ferroxcube cores permits

the winding of compact coils with very high inductances. This results in a
considerable reduction in the size and cost of the associated condensers and
hence of the filter unit as a whole. The high Q values obtained for a

given volume, especially above 10 kc/s, enable sharp cut off characteristics
and low pass-band losses to be achieved, while negligible stray flux
facilitates the production of compact and mechanically robust filters.
Electrical filter units are among a number of high quality components

now being made available by Mullard. Full details of the complete series

of components will be gladly supplied upon request.

) ‘Ticonal’' permanent magnets
'Mullard] Magnadur ceramic magnets
N Ferroxcube magnetic cores.

MULLARD LTD ° COMPONENTS DIVISION : CENTURY HOUSE - SHAFTESBURY AVENUE( - WeC2
MI1463)

i

I
i

il
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paiINTON “MULTIGON” rLuGs AND SOCKETS

COMMERCIAL RANGE

2 pole 4pole 6 pole

8 pole 12 pole 18 pole

24 pole 33 pole

and 10-in-line unitor.

Voltage Rating: 500 volts.
D.C. or A.C. Peak.

Current Carrying Capacity :
5 amps. D.C. or A.C. (R.M.S.)
per contact.

Average Contact Resistance :
Less than 0.005 ohm.

Single-piece moulding ensures
satisfactory operation under
severe tropical and

climatic conditions.

SERVICES RANGE

6 pole 12 pole
18 pole 24 pole

Voltage Rating, Current
Carrying Capacity and Average
Contact Resistance are the same
as for the Commercial Range.

Two-plece die-cast cover
enables soldered joints and
cable-clamping arrangements
to be inspected easily.
Single-piece moulding ensures
tropical and climatic
performance in accordance
with RCS.321 standards.

PAINTON
%@Wm W
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Whatever the recorder

Choose—

A NEW

LOW COST HIGH QUALITY
MAGNETIC RECORDING PAPER BASED TAPE

@® MANUFACTURED BY ONE OF THE COUNTRY’S
LEADING POWDER METALLURGICAL
LABORATORIES

@ MIRROR SMOOTH FINISH DESIGNED TO
REDUCE FRICTION AND WEAR ON HEADS

@ EMBODYING QUALITIES FOUND IN THE MORE
EXPENSIVE TAPES

@ 7' DIA. IMPROVED UNIVERSAL SPOOL CON-
TAINING 1,200 FEET

@ LET THIS NEW TAPE “SPEAK FOR ITSELF”

RETAIL PRICE £ WITH FULL

TRADE DISCOUNT

Enquiries to—

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS -+ SILK STREET -+ SALFORD.3 + LANCS
LONDON OFFICE : MAGNET HOUSE ° KINGSWAY “WC2 /. Temple Bar %669

A’ Subsidiary of THE GENERAL ELECTRIC COMPANY LTD. OF ENGLAND
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STAND 47 AT THE ‘=
EARLS COURT RADIO
SHOW

AUDIO P’*\E FE[TIUN
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20 Mc/s FREQUENCY MONITOR

WIRELESS WORLD

47

The Automatic Frequency Monitor (20 Mc/s)
is but one of a series of high grade monitors
now in course of manufacture for the accur-
ate measurement of frequency.

Employing hard valve techniques throughout,
it will measure any frequency in the range
10 cjs to 20 Mc/s to an accuracy within
+ [ partin 105

The result, in decimal notation, is presented
on eight panel mounted meters each scaled
from O to 9 and the unknown frequency is
automatically remeasured every few seconds.

This new equipment presents a considerable
advance in frequency measuring techniques
and apart from normal laboratory applica-
tions, is ideally suited for incorporation in
production testing routines.

Full technical information on this and other
frequency measuring equipment is available
on request.

CINEMA

A COMPANY WITHIN THE J,.

WORSLEY BRIDGE

SALES AND SERVICING AGENTS :
Hawnt & Co. Ltd., 59 Moor St. Birmingham, 4

Atkins, Robertson & Whiteford Ltd., 100 Torrisdale Street. Glasgow, $. 2
F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16

ROAD

b

A LT

ARTHUR RANK ORGANISATION

LONDON -2 A SLE 1278
HITHER GREEN 4600
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:' The PRACTICAL i Fi
7 AMPLIFIER

Close examination of the needs of the enthusiast and the engineer over a period of many
years, has resulted in this superb PYE High Fidelity Amplifier—a brilliant combination of
advanced technical design and complete practicability.

Four feet of linking cable are supplied-for easy mounting in a wide variety of HI-FI layouts.

* 12 watts undistorted output % Frequency response

- . substantially flat from 2 to
% Infinite damping factor 160,000 cycles

Ease of mounting

Handles records, tape, radio
and microphone

DIMENSIONS:

PE9I
133 x 10” x 7. 345 x 25-4 x 17-7 cms.

PFOIA
103" x 33" x 4. 256 x 92 x 10-2 cms.

MaSter controls give extreme flexibility

Six positions~tape,radio, 10 indicated stages (5 10 indicated stages (5 Cuts treble at 4,000, Continuous volume con-
microphone and correc- cut, 5 boost), over 27 cut, 5 boost), over 27 7,000, and 12,000 cycles. trol and on/off switch.
tlon for all types of dbs. range. No distor- dbs. range. ‘40 distor- This nondistorting
records. tion. tion. device enables surface
noise, high frequency in-
terference, heterodyne
whistle, etc., to be re-
duced,
----------------------
Pye Corporation Pye-Canada Led., B i isi
y o Ry Yy o . ye ﬂBeul;ﬂl'R Led., Pye Razzlpot:() TL'::’evmon
70., Park Avenue, Canada. Elre. Johannesbur;
New York. South Africa.
Pye (New Zealand) Ltd., Pye Electronic Pty. Ltd., Pye Limited, imi
Auckland C.I,, ®  Melbourne, yMexico 'I?Jceul;r:::!g;‘i
New Zealand. Australia. City. ¥

Buenos Aires.

PYE LIMITED - CAMBRIDGE *- ENGLAND
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NO EXTERNAL CHANNELLING EQUIPMENT '

vdord
hannel

‘Ukmlim Emwmw

FP11

Six Telephone or Teleprinter Channels,
plus Independent Order Wire Circuit.
Full Supervisory and Control Facilities.
Alternative Radio Frequency Band.

available for

oL N
early delivery complete in one Cablnet

Write for leaflet No. 198/45.

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2

RADIO DIVISION Oakleigh Road+* New Southgatees London « N.II
Cc
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ORYX

MINIATURE

Selling briskly
in more than

16 foreign
countries

where
SUPERIOR
quality and
efficiency
are also
appreciated.

«—<& THE ELEMENT
IS RIGHT H

SOLDERING INSTRUMENTS

ERE!

5 MODELS : BIT SIZES FROM L* to %~
VOLTAGES : 6, 12, 24 or 50. PRICE 25/-

SOLE DISTRIBUTORS :

ANTEX

3, TOWER HILL, LONDON, E.C.3 Tel. R

OYAL
4439

SEPTEMBER, 1955

WHY ENGINEERS SPECIFY

potentiometers—

Egen Potentiometers are based on long experience of
requirements of television and electronic equipment
manufacturers. In design, dependability, accuracy and
freedom from wear they are outstanding, but, above all,
they are completely NOISELESS.

DUAL POTENTIOMETERS

= with concentric operating

; spindles. The new Egen
Dual Potentiometersin-

corporate all these out-
standing design features
— multiple contact
rotors, smooth easy
movement, thorough
screening between sec-
tions, plus a convenient
soldering tag for earth-
ing screened connec-
tions on each metal case. Switch and Potentiometer soldering tags
are of high-grade brass heavily silver plated for easy soldering; they
are positively located and withstand soldering heat and bending
without loss of rigidity. Control spindfes can be supplied to suit
customers’ requirements.

PRE-SET POTENTIOMETERS. Com-
pletely enclosed in high-grade
phenolic mouldings. Solder tags
heavily silver plated for quick sol-
dering. Fully insulated spindles
with integral control knobs. Tap-
ped for 2-hole 6 B.A. fixing on 3"
centres. Type 126, wire-wound.

Type 127, carbon.

STANDARD CARBON POTENTIO-
METERS. Made by an entirely
new method ensuring a highly
stableresistanceelement, which
is also very durable. Sitent and
smooth in operation, these
controls offer both mechanical
and electrical reliability. Sol-
dering tags are heavily silver
plated to resist oxidisation, and
the mains switch has an efficient
quick make-and-break action,

PRE-SET RESISTOR. This has a wire-wound resistance element,
traversed by a nickel-silver slider. Adjustment is effected by a
worm drive spindle fitted with a knurled and slotted knob. This
component is smooth and
noiseless in action and is
designed to meet the many
and varied requirements of
the Electronic [ndustry.
Egen pre-set resistors can
be supplied in multi-bank
assemblies to suit individual
requirements. There are
also twin-track models, and
types with an electrically
divided slider, giving adjust-
ment on two resistors with
one operation.

EGEN ELECTRIC LTD. Charfleet Industrial Estate,
Canvey Island, Essex - Phone: Canvey Island 691/2
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I say, George.
Sir!
By jove! You do sound official.

I am—afier our last appearance there have-been requests for the official description
of a transductor.

And you’re going to give it.
Exactly. A transductor is a device consisting of one or more ferro-magnetic cores
with windings, by means of which an A.C. voltage or current can be varied by an
independent wvoltage or current, utilizing saturation phenomena tn the magnet€
ctreuit.

By jove! That sounds impressive, George.
Almost as impressive as the performance of Parmeko transductors—the popularity
of which is displayed in other types of © Saturation phenomena ’—bulging order books.

PARMEKO ;s LEICESTER

MAKERS OF TRANSFORMERS FOR THE ELECTRONIC AND ELECTRICAL INDUSTRY @
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ELECTROLYTIC CAPACITORS

DALY (CONDENSERS) LTD., WEST LODGE W ORKS,

WIRELESS WORLD

an open

ﬂzwvfa//éon
to all manufacturers

&)

Photo Flash Equipment
Deaf Aids

Private Telephone

Installations
Amplifiers

D.C. Power Units
Spot Welding Equipment
Test Gear

Magnetisation Equipment

You are invited to regard the TECHNICIANS
at DALY as a part of your own technical staff.
Non-standard components are invariably a source
of worry, therefore the Electrical Industry find the
DALY * made-to-measure ** service for individual
requirements specially helpful and a great time-saver.

For URGENT problems a telephone request
will bring us post haste to your factory for consulta-
tion without obligation—and you will find our
readiness to help both valuable and economic.

DALY ELECTROLYTICS for ELECTRONICS and
COMMUNICATIONS . .. MOTOR START . . .
RADIO and T.V. ... are in great demand throughout
the world ; send for appropriate pamphlet.

DALY

CONDENSER SPECIALISTS FOR OVER 20 YEARS

THE GREEN, EALING, LONDON, W.5

Phone : EALing 3127-8-9. Cables : DALYCON, LONDON

I
!

TE

UNDER-CHIN HEADPHONES

SEPTEMBER, 1955
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LECLIP

OUNCES LIGHTER — GIVING MORE COMFORT
AND CONVSNIENCE AND BETTER SOUND

A new development in headphones which will save
many a headache and hair-do. Weighing less than
2 ounces, TELECLIP suspends from the ears under
the chin, leaving ample clearance for speaking. The
earphones, cushioned with foam nylon plugs, have a
high sensitivity and wide frequency range. TELECLIP
is hygienically finished in aluminium grey plastic, is
inconspicuous in use and can be worn for hours
without fatigue.

SOME OF ITS USES

By telephone operators, receptionists and dictaphone
typists. . . . In hospitals, churches, tecture rooms, beauty
parlours and hairdressing salons . . . for military com-
munications . . . by radio operators and constructors.

Send for leaflet fully describing TELECLIP and its many
applications, also for quotations and terms.

ELECTRO-ACOUSTIC ENGINEERS

ARDENTE ACOUSTIC LABORATORIES LIMITED

SPRINGFIELD WORKS, HORN LANE, ACTON, LONDON W.3
TELEPHONES: ACORN 4161-1282
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//*RELAYS

AMERICAN
RELAYS
FOR
OFFSHORE
CONTRACTS

We are already tooled to manufacture
many types of these relays, and through
our association with the Guardian
Electric Manufacturing Company of
Chicago, we have access to full inform-
ation on other types.

ENQUIRIES ARE INVITED.

TELEPHONE: NEWMARKET 3181-2-3 TELEGRAMS : MAGNETIC, NEWMARKET
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IF THE PROBLEM IS V/BRATION INVESTIGATION

]
" s — the solution may be in

Goodmans

VIBRATION GENERATORS

Today the significance of vibration—its cause and
effect—is more pronounced by reason of ever

faster speeds of aircraft, automobiles and many
mechanisms in Industry. The higher frequencies
encountered bring new problems, not the least
important of which is the nature of metal fatigue.
Goodmans Vibration Generators have given
yeoman service in this sphere of investigation.
These equipments are daily being applied to fatigue
testing, electronic component testing, valve
microphony testing, torsional and flexure testing in
metals and plastics, etc.

If vibration presents a problem to your
products—consult Goodmans. Write for
technical dara to ‘“‘Vibration Dept. W.”

GOODMANS INDUSTRIES LIMITED
AXIOM  WORKS - WEMBLEY - MIDDX.
Telephone : Wembley 1200 (8 lines)

R onetle f‘é’j

FAMOUS MICROPHONES

Ronette microphones can be supplied in a great
variety of models and frequency response curves.

Ask us for detasled description.

Hand Microphone

This hand microphone has allround
sensitivity, fine frequency response .
(30-13000 ¢/s) as well as a good “‘grip". 2
It is threaded either for internagional
§/8 -27 stands or for British ’fz -26
stands, to your order. Coronation 53
microphones are supplied with a
screened cable of 6'/; ft length. Highly
. polished black Polopas moulding.
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Come to the
Peormanent Audio Fair

Hl/:j

LN 770

—

' \
Lriyy gt il

After all, people do come to Classic. If you hayen’t, you might wonder why they bother.
There are lots of gramophone and radio dealers—*—good ones—yet people still come to Classic.
The reason is, of course, that we’ve got something unusual.

We specialise in Hi-Fi and Tape Recording equipment. And that means that we stock all the
newest and the best pieces of equipment, and we know exactly what performance
they can give, and why.

More than that—we can give comparative demonstrations to help the customer appreciate
the difference. A manufacturer will naturally recommend his own product, but we
give our customers unbiased advice on the best equipment for the results they
require. You could travel a long way, visit many manufacturers, and
even then miss some of the best equipment. We’ve got it here,
under one roof—an Audio Fair that stays up to date and is
open all the year round.

We can send equipment anywhere in the world,
Thar’s why people come to Classic.
For friendly advice, and friendly H.P. terms and

for fair play all the time

GLASSICG

ELECTRICAL CO. LTD.
THE <“HI-FI” SPECIALISTS,
352 -364 LOWER ADDISCOMBE ROAD, CROYDON, SURREY.
Telephone : ADDiscombe 6061
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MULTITONE

SPECIALIZE
in equipment for the DEAF

and for PHYSIOTHERAPY

Actual Size of the A.V.C, Instrument (Covers removed).

AUTOMATIC
VOLUME COMPRESSION

now available in the sub-miniature 4-stage

Transistor “MINUET” Hearing Aid

Multitone were the first to introduce A.V.C. in Hearing

Aids in 1936. It has proved essential for:—

1. Cases of deafness with recruitment (Non-linear deafness).

2. The Quality-Conscious deaf who are unable to tolerate
overload distortion.

With the Minuet, two degrees of compression can be

selected by the user. In addition the instrument is ad-

justed during fitting to take variations in individual optimum

volume requirements.

Welghs only | ounces complete with battery

Inquiries should be addressed to

MULTITONE ELECTRIC CO. LTD.
223-227 St. John Street, London, E.C.I.

PIONEERS IN SOUND AMPLIFICATION

SEPTEMBER, 195>

HARTLEY-TURNER
SOUND EQUIPMENT

Introducing

THE HARTLEY-TURNER
“315"" LOUDSPEAKER

Here is the latest product from
H. A. HARTLEY COMPANY
LIMITED. After many months of
tests we are now proud to announce
our new ““ 315 ” Loudspeaker.

This is a 12in. diameter unit
with a frequency range from 20 c/s
to 15 Kc/s obtained from a special
coil and cone assembly. The voice
coil impedance is 4 ohms and the
power handling capacity is 15 watts.
The frequency response is substan-
tially flat over the range 30 c/s—
18 Kc/s.

The speaker employs a die cast
frame and is manufactured to the
same exacting specifications that have
made Hartley-Turner products re-
nowned throughout the world.

Modern methods of production
enable us to offer this new speaker
at

10 GUINEAS

Full details sent free on request to:

H. A. HARTLEY CO. LTD.
152, HAMMERSMITH ROAD,
HAMMERSMITH, LONDON, W.6.

Telephone: RIVerside 7387
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2-3\kW; Ghannelised Transmltter

.
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The GFT.560/2 is a 2-3 kW channelised transmitter with a frequency range of 1.6-30
Mec/fs. It consists of three basic cabinets—r.f. unit, modulator unit, and' power
supply unit-combinations of which can be used to provide multi-frequency
working as well as a number of different types of emission. The wave change
facilities of the transmitter are both rapid and reliable—a valuable asset when
the operating frequency is changed many times each day. The GFT.560/2 is fully
tropicalised, and its unit construction facilitates future expansion of the
initial installation, should the need arise.

For use in conjunction with the GFT.560/2 there are ancillary units that enable
the transmitter to be remotely controlled over a two wire telephone circuit:
operational adjustments are dialled to the transmitter.

The versatility and reliability of this new Mullard transmitter make it
particularly suitable for h.f. en-route, ground-to-air services and point-to-point
communication networks. A team of Mullard communication engineers is
available to advise on the use of the GFT.560/2 in such applications.

ABRIDGED DATA Frequency Range 1.5—30 Mc/s Frequency

quency shift A,1, A2, A3, F1 Outputimpedance 600 ohms balanced twin
\
\
\

¥

I \\ Stability To Atlantic City 1947 standards Power Output 3kW. c.w.,
‘ _____-—‘Q 2kW m.c.w. or r/t Types of Emission 6.w., m.c.w., telephony, fre-

feeder Power Supply 400V, 50-60 o/s, 3-phase.

+ Mullard

SPECIALISED ELECTRONIC EQUIPMENT

MULLARD LIMITED:+  EQUIPMENT DIVISION:- CENTURY HOUSE - SHAFTESBURY AVENUE : LONDON - WC2

(M1469)

D
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For all Stock Transformers and Chokes

sce (GaroNERs Rapio catalogue

GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants. Tel.; 1024

MAXI~Q ESTABLISHED HOUSE AND IS YOUR GUARANTEE

D IS THE REGISTERED TRADE MARK OF AN OLD
L~eso OF LATEST DEVELOPMENT AND QUALITY.

IF you purchased our Scanning Equipment and Coils for the “ Magna-View,” “ Supervisor,”
‘ Universal,” etc., you will be pleased to know that they are still suitable and offer wonderful
results with the new ““ Brimar ” 21 inch C21HM Tube. We have seen and proved this undreamed
of luxury that will turn your old receiver into a wide screen cinema.

F.M.=This advertisement isn’t large enough to print the testimonials and congratulations we
have received about this equipment which was the first available to the public and which is still
selling faster than we can make.

SHORTLY will be available a home constructors’ kit for commercial television converter,
complete with power supply and cabinet at around £6 or lower.

WE do not believe in offering you a free or cheap Catalogue by covering the cost in higher priced
or inferior components, we therefore request 1/- in stamps, which saves you postal order
poundage and covers return postage, but please don’t forget that if you live near a first-class
reputable component retailer he will be a stockist of “ MAXI-Q * products.

DENCO (CLACTON) LTD. 3579 Old Road, Clacton-on-Sea, Essex

STOP PRESS:

“ OSRAM 912 PLUS AMPLIFIER ” Gold finished front panel with brown control markings, 7/6.
Completely punched aluminium chassis, 14/6. Pre-Amplifier chassis, 6/-.

“ MULLARD FIVE-TEN AMPLIFIER ” Chassis and Bronze finished Front Panel, 21/-.
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V.H.F. Impedance Bridge Type B.801

For balanced and unbalanced measurement from 1-100 Mc/s.

Susceptance : Equivalent | Conductance: 0-100 mmho.
to +230 pF. .
Accuracy: +2%, 05 pF. Accuracy : +2%; +0°'1 mmbho.

This is one of a range of bridges for use with external source and
detector for the measurement of aerials, cables, feeders, and a
variety of components and materials between 15 ke/s and 250 Mc/s.
Bridge sources and detectors are availlable for use between
1-100 Mc/s and 50-250 Mc/s.

measurements,

Portable Wave Analyser Type A.321

To measure the relative levels of the components
of a complex waveform over a range of 76 db
between 50 c¢/s and 20 ke¢/s. Input impedance 100K ()
unbalanced or >25K() balanced. In transportable
case as shown, or for standard 19° mounting.

Gomponent Bridge Type B.121

A moderately priced 50 c¢/s instrument with a very wide
range, capable of 3-terminal and a variety of in situ

R:3Q t01000 mQ, C: 1 pF to 1000 mF, L: 100 mH to 10,000 H.

THE WAYNE KERR LABORATORIES LTD - NEW MALDEN -

FOR DETAILS OF THE RANGE WHICH INCLUDES

AF HF and VHF Bridges Signal Sources Component Test Gear
Microwave Apparatus Special Purpose Equipment

WRITE OR TELEPHONE

SURREY MALDEN 2202
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bommarcial
STARTS ON SEPT. 22N0

c04/X1

Combined
aerial for both

! missions. Re- A
tail price > =

95/- | 1

2T both o |
I :? ? ™ 8l Retail price é
: mi‘a [ N 27/6
W 1 ler

B8.B.C. and
1'.T.A. trans- 2

» Il aerial for
7 mmding to an
1 existing Band

‘ | installation.

is the time to
mny Prepareforthe

co2 ‘ B new programmes

Combined :n-
door aerial for l

Retail price

85/-

303/X1 j
High - gain 4 - ] 0
element Band
T
{

Y

I

Send for illustrated brochure

WE SHALL BE AT THE ST AN D 204 covering our comprehensive
=

range.

Aug 24-Sept 3

WiLLOW

wsam  Labgear (Cambridge) Limited

PLACE’ cAMBRlDGE, ENG Telephone : 2494, Telegrams : * Labgear, Cambridge."’

THE NEW ARMSTRONG F.M.56
F.M. TUNER

85-95 Mcys; High impedance Output. Magic
Eye Tuning Indicator, £21.

AND THE ARMSTRONG F.C.48.

8 Valves, incl. 2 double triodes. 8 watts output.
Provision for using F.M. adaptor. Separate Bass
and Treble controls. 2 shorts, medium and
long wavebands .......cccoveuiiinnn.. .. £23 18 0
Or £8 dep. and 29/2 monthly.

ALSO AVAILABLE FROM STOCK.

F.M. UNITS. B8y Llowther, Chapman and
Sound Sales.

ANOTHER NEW RELEASE.

Chapman Combined F.M. and A.M. Tuner
Unit, £32/10/-.

“Q-MAX’ CHASSIS CUTTERS
STILL the easiest and quickest way of cutting
holes in SHEET METAL.
t
LEAK DYNAMIC PICK-UP with diamond
stylus.
Arm with L.P. or 78 head CEIL 9 6
Extra head ................ £ 15 3
Mumetal cased trans. ............... £1 15 © ¥
1* square... 23/
Keys, sn‘al . %
ALL SPECIFIED COMPONENTS FOR: |li0d.; medium, -
Osram 912, Mullard 10 watt and Williamson |1/3: farge, 1/9.
Amplifiers and Amos & Johnson F.M. Unit. Patent No. 613178
- “ @-MAX "
LATEST GRAMOPHONE UNITS s " MODELG.D.O.LA
GRIP DIP
Collaro. 3/554—3 sp. with Studio e AR
leCup 4 i1sanidealinstrument
Collaro RC.54—3 sp. Auto, for the determina-
Studio Pick-up ... 1 2 | tion of tuned circuit
Garrard 30l—Transcription Unit—3 resonant frequency,
FROEEE] oo RN o USRS £25 1 6 guning translmu:ers
: without application
Ga;/rar&e:dA—3 speed Gram. Unit 1816 8 of power, for the
S R IR leacoiie fom eiaat]
Garrard R.C.80M 3 sp. Auto, with mutual and stray
Xtal T/O Pick-up ......cooovvevnnnnn.. £17 9 6 inductances and both
Collaro 2010 Transcription Motor and fixed and stray
Turntable complete with 3 speed capacitances. Covers
Gear and Switch mounted on Rect- X — 1.5 to 300 Mcys. in
angular Plate with Studio *P’ High eight ranges. PRICE: 12 Gns. Complece. (Or
Fidelity Pick-up ..............ccceeei.. €18 4 .9 |4 Gns. Dep. and 12 monthly payments of 15/5.)

TRANSISTORS ' Our 1955 En-

Mullard ! larged and Fully
88;& Point type ......cccceennnns HIRE :ggzt::tts?H?-aFtia‘-‘
oicin}’""“‘“ Types ... PURCHASE ] and  Amateur

S.T.C. 3 5 FACILITIES i = Equipment_l blis
3X300N ........do..co.oiii . 40/ - .C. now available,
3X302N L S, “soi-| | Avanaste | 25, HIGH HOLBORN' O NIBQINE WY Ce gt Ve

Tel. : HOLborn 623!
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PRECISION A/ Fidelily
& SPEED TRANSCRIPTION UNIT

WITH VARIABLE SPEED ADJUSTMENT

y *"
P

//”/ 1
lung

I}

/]

A
“anptl

Engineered by Swiss
Master craftsmen for
the discerning

listener.

MAIN FEATURES

@ Speed continuously variable from above 78 r.p.m. to below 16 r.p.m. Pre-set adjustable ** click-in *’
positions for 78, 45, 331 and 16 r.p.m.
These features are invaluable for:
Playing old celebrity discs requiring speeds above 78 r.p.m.
Tuning record pitch to a musical instrument.
Correcting for mains frequency variations.

@ Accurately balanced heavy precision made turntable eliminates Wow and Flutter.
@ Unique VERTICAL EDGE-DRIVE PULLEY principle eliminates Rumble.

@ Less than 19 change in speed for up to 13%, change in Line Voltage.

@ Large resilient 4-pole constant velocity motor.

@ External adjustment provided for precision diecast arm with plug-in shell. Fitted as standard with the
superb Goldring AVariabIz Reluctance Cartridge No. 500

(Diamond Styli are available on request)

Type GL50-4 Four speed.  Price i‘ 5’1 5’0 Type GL50-3 Three Speed. Price £1 5’1 5’0
110-250 volts, 50 cycles. P.T. £5/2/7 100-250 volts, 40-60 cycles. P.T. £5/2/7

Sole Concessionaires for Great Britain and the British Commonwealth.

GOLDRING Manufacturing Company (Creat Britain) LTD.

49-51a, DE BEAUVOIR ROAD, LONDON, N.l. Clissold 3434-5-6
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Transfer labels for marking electronic equipment

66 ’ ’ ourr creie SYNC puLSE
T N - u\Lk"““i"fs F

% Good appcarance
% Easily applied

% No background

% Long lasting

. - . PULSE WIDTH
Decals are available in the following S

sets,
Standard Mk. N, 4/9, 3d. post. Dials and-Scales, 1/3, 3d. post.
Approx. 750 titles, covering all aspects of Electronics. 12 Dial scales for small pointer knobs.

Amateur Mk. I, 3/6, 3d. post.
Approx. 300 titles.. covering radio reception, transmission, Letters and numbers ref. 24, 1/6, 3d. post. |
recording, TV, etc. Selection of spare letters and numerals 5/16in.

All above in Black or White, please state which is required.

NEW

PVC DECALS

Transfer labels for mark-
ing P.V.C. cables Direct
(no sleeves).

THE MURRAY-HILL CO., Link Hill, Nr. Hawkhurst, Kent. rhone: songhurse 276

Unaffected by Moisture, hydraulic fluids, petrol, acids, etc. Easily
applied. Good appearance, hard wearing, economical. Supplied
to manufacturers only, details and samples on request. Deliveries
14 days to any part of the world.

Better Quality
TRANSFORMERS

for exacting duties

A Woden Transformer will
fulfil the most exacting
specification, combining high
precision and utmost reli-
ability in service.

Both research and produc-
tion are centred on the
manufacture of first-class
equipment at the lowest
possible cost consistent with
quality materials and
workmanship.

WODEN TRANSFORMER CO.

BILSTON +« STAFFS Tel: BILSTON 41959

Absaolute reliability




SEPTEMBER, 1955 WIRELESS WORLD

63

SPECTONE

MULLARD
5-10
AMPLIFIER

This remarkable development will meet the
most exacting high fidelity requirements at an
extremely low price.

Meticulous inspection at each stage ensures
that the Spectone Mullard 5-10 Amplifier fully
meets Mullards specification.

TWO INPUTS One for radio tuner, microphone, etc., and one for pickup. The pickup input has two
switch positions for equalisation—L.P. and Standard. Plug-in equalisers are available to
suit various pickups.

CONTROLS Besides the input and equalisation selection switch, volume, treble and bass controls
are provided. The treble control is continuously variable from + [0db to — 10db and
the bass +4-lidb to —5db.

MAXIMUM OUTPUT POWER OUTLET for pre-amplifier
I5 watts 300 volts at i2 milli-amps. 6.3 volts at 2 amps.
HUM & NOISE OUTPUT IMPEDANCE FREQUENCY RESPONSE
—73db referred to 10 watts. 15 ohms 4+ 0.5db i0 c¢/s to 20,000 cfs.

TOTAL HARMONIC DISTORTION at 10 watts. Less than 0.49% at 40 /s,
Less than 0.29, at 400 c/s.

Less than 0.39, at 2,000 cfs.

OPERATING VOLTAGE OUTPUT RESISTANCE DAMPING FACTOR
200/250 volts A.C. 110/II5 voit at 1,000 c/s is 0.9 ohm. approximately 7.
model available to special order.

WE SHALL BE AT THE
PRICE

QDI0 sioW.
%% EARLS COURT £18-18-0
L Aug24-Sept 3 Pick-up Equaliser Plug 12/6

STAND 206

Manufacturers of the

SPECTONE

Magnetic Tape Reproducers for playing Tape Records to the C.C.LR.
characteristic with the highest fidelity. The modern method of
hearing good music falthfully reproduced.

Leaflets on request.

SPECTO LTD. Vale Rd Windsor
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FLEXIBLE SHAI:'I'II\IG

SEPTEMBER, 1955

fOX* REMOTE CONTROL of ELECTRONIC EQUIPMENT

® RADIO TUNING
® INSTRUMENT CONTROL
® COMPONENT COUPLING

307/,
@ PRICE REDUCTION

HIGH CLASS
INSTRUMENT CABINETS

A unique range of extremely robust cabinets, designed by
instrument engineers to give first-class appearance for a very
modest outlay. Cast aluminium frames ensure that equip-
ment is held rigidly and afford a maximum of protection
against damage in transit. Any quantity supplied, carriage
free in the United Kingdom.

BOULTON

PAUL

Flexible Shafts give freedom in design because
they can be run between any two parts and
eliminate alignment problems.

The S. S. White Company produce Remote -
Control Shafts to meet any requirement.

‘ C€O. OF GREAY BRITAIN ALTD.
FIOUSTRINLE DIVISION

Britannia Works, 25-31 St. Pancras Way, London, N.W.I

Telephone : EUSton 5393

RCt

As a result of increased production, we are now able to offer
our superior instrument cabinets at greatly reduced prices
(approximately 309;) with further substantial reductions for

quantities of 25 or more. We shall be pleased to quote on
receipt of particulars of your requirements or to send you a
leaflet giving dimensions and details of this range of out-
standing cabinets.

ELECTRONICS

Boulton Paul Aircraft Limited, Wolverhampton

Telephone :

Fordhouses 3191 (Ext. 99)
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TAPE RECORDER COMPONENTS
AND ACCESSORIES

TAPE DECKS
MARK [lIU SERIES

Technically identical with
the world-faoamous Deck
supplied, in bulk, to Recorder
Manufacturers. With B.S.S.
sense of tracking, it is fully
approved for playback of
pre-recorded tapes.
Price remains at 22 gns.

available on request.

Recorder = Components and
Accessories is listed below—send
for fully descriptive leaflets.

TAPE DECKS - AMPLIFIER - RADIO
JACKS - FOOT CONTROL - TELEPHONE
ADAPTOR - MONOSET & STETHOSET
HEADPHONES - CORNER DIFFUSION
SPEAKER
TRUVOX LIMITED
Sates Office: 15, LYON ROAD, HARROW, MIDDX.
Tel.: Harrow 9282

328, THE BROADWAY, STATION ROAD,
Tel.: Harrow 4455

Tech. & Service Depts.:
HARROW, MIDDX.

|

List |

Details of complete recorders incor- |

|

porating the TRUVOX Tape Deck are |

The full range of Truvox Tape |

WIRELESS WORLD 65

For the Latest
News on . .

T.V. Aerials i)

Convertors
Downleads
Aerial Accessories
RadiosF.M. Aerials

STAND 33

AT THE

NATIONALRADIO & T.V.
EXHIBHION

AERIALITE LTD.

CASTLE WORKS, STALYBRIDGE
CHESHIRE

Depots at London, Bristol,
Manchester, Newcastle, Glasgow.

Birmingham,
GI23)Y.
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HIGH FIDELITY
. or just HI-FI

It has been stated by experts that assuming they meet
certain specifications, any amplifier would sound much
like any other amplifier. Now by and large we agree
with this statement—although we know that hundreds
of people who have heard the Al0 stoutly maintain that
it sounds much better than X or Y Amplifier. We
would however remark in passing that very few
amplifiers at any price have all the specifications of the

Armstrong Al0 and we would like to draw your attention
to some of its features.

@ Ultra-linear output stage handles

Specialists in High Quality Reproduction for over 20 years

@® 6 position filter for optimum

f)eak power ofitputs with the

ast possible distortion.

@® Harmonic distortion below 0.1%
at 8 watts.

@® High degree of negative feed-

performance.

® We also manufacture AM and
FM Tuner Units attractively
finished in Florentine Bronze to

back for outstanding transient
performance, clean bass, and
smooth treble.

match the A10 Control Unit.

(See page 72).

and the price? The Control Unit is £9.15.0 and the Amplifier £19.15.0

or at

our Holloway Showroomx which are open on
uvekniaya fmm 9 a.m. to 6 p.m. (Sats. until 5 p.m.).
Special * demonatration nights Thurs. ai

p.m. If you llrc unable to visit us please write
fm booklet W8.

Classic Electrical, 352 Lower Addiscombe Rd.,
oydon.
Musicraft, 20 High 8t., Southall.
Lancaster High Fidelity, 29 Lancaster Terrace,
Manchester.
Holleys, Southall, Middlesex.

Where you can hear the A.10

Webbs Radio, 14 Soho 8t., London, W.1.
Imhofs, 112 New Oxford Bt., W.1.
B.K. Partners, 229 Regent Bt., W.1.

ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7 Telephone: NORth 3213/4

A NEW range of flot sabmm/afw'e
dlivectly heated valves for use in
radio-frequency equipment

WIVAC

THE SCIENTIFIC

VALVE
BRITISH —— MADE

b=

I TYPE DESCRIPTION u.s. EQUIV-] FILAMENT Anode ‘ Screen Grid l Anode | Screen I Mutual Power
ALENT Volits | *Volts Volts Ma Ma Conductance Qutput |
l Volts Ma | ; { {
' | ’ l f , . . : ! '
| XFRI*  RF Amplifier IAD4* 1.25 100 45 45 [0 | 3.0 0.9 2 mAJV \
| == | — |
X FR2* | R.F. Amplifier se18* | 125 | 50 | 675 | 675 | © 1.8 | 05 | 1.1 mAV
! ! ! | | | [ e !
XFR3 | HF Triode | 5676 125 | 120 | 135 —5. [ 40 | | 165 mA/V |
| 1 - ! ; | | ‘ : Y
XFYIl4 | Output Pentode | 5672 1.25 50 67.5 67.5 —6.5 | 3.} ; 0.95  0.65mA/V |50 mWt|

* Fully screened with metallized coating. ¥ With input signal 4.55 V. A.C. and anode load 20 k(2.

[H- I. d STONEFIELD WAY, VICTORIA ROAD,  Telephone:
Ruisli
N XG @ ' SOUTH RUISLIP, MIDDLESEX 1366

Vvio
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THE NEW
MARGONI SIGNAL GENERATOR

TYPE TF 801B

FREQUENCY RANGE 10 to 500 Mc/s

NORMAL OUTPUT : 0.1 uV to 0.5 volt, c.w. or modulated to 309 ,available under all conditions; ‘
909 modulation at most carrier frequencies.

HIGH OUTPUT : up to 2 volts c.w., or | volt modulated, at most carrier frequencies. Sine a.m.:
1000-c/s internal or 30 ¢/s to 20 ke/s external. For external pulse modulation, r.f. band width extends

to 3 Mc/s. Output impedance: 50 ohms. A.C. mains operated.

PR e el | O e -

MARCONI INSTRUMENTS

ZIGNAL GENERATORS - BRIDGES - VALVE VOLTMETERS - Q METERS - WAVEMETERS
FREQUENCY STANDARDS i WAVE ANALYSERS 9 BEAT FREQUENCY OSCILLATORS

MARCONI INSTRUMENvTS LTD ST. ALBANS HERTS TELEPHONE : ST. ALBANS 6160/9

30 Albion St., Kingston-upon-Hull Phone : Hull Central 16144 19 The Parade, Leamington Spa Phone : 1408

Managing Agents in Export :
MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED °© MARCONI HOUSE °* STRAND - LONDON -~ W.C2
TC 8
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CITY SALE & EXCHANGE LTD

SEPTEMBER, 1955

The High Fidelity
Specialists

WE OFFER FROM STOCK :

AMPLIFIERS

LOUDSPEAKERS

TUNERS

Leak T.L.10 with point | pre-amplifier £28 7 Tannoy 12 a|Ir,|cl'| dual concentric e p Chapman F.M.81 magic eye............ £21 0 ©
in corner cabinet................oooes .
Or with Vari-slope Mark 2 ............ £34 13 Wharfedale treble speaker assembly £73 |o o Chapman S5/FM combined AM/FM £32 10 0
Lowther TP | corner reproducer...... £96 0  Chapman S.6 AM Tuner, 6 stages...... £30 0 O
Acoustical Quad |! with control unit £42 0 G.E.C. Octagonal Cabinet............... £14 0 0 .
Speaker ...l . extra £8 |15 0 Sound Sales A to Z FM unit............ £20 18 2
Lowther T.P.I0 with master control Salex 12in. corner baffle, handsomely 3 M T £1517 0
umit Mark §.ooooes e 60 0 veneered, priced at.,.................. £11 0 O ason URE P it - . . Sootl By
Suggested speaker units for above: Dynatron pre-tuned FM Tuner with
Goodmans 150 Mark 2 £10 1S 6  aytomatic frequency control ........ €237 0
Tannoy direct radiator.. [}
W harfedale Super CS/A 0
SECONDHAND R.D. Unifiex 12in. reflex cabinet...... £18 17 6
R.D. Corner. Horn........coovvuvinnnnnnns £18 17 6
Rogers Baby amplifier with jnr. pre- Pye Cantata Hi Fi..........oo.ooooeienone. £36 15 © S E C o N D H A N D
amplifier ...oooiiiiiii s £18 0 .
Leak U.S. Tuner, in perfect order... £17 0 0
Charles amplifier and control unit i
2 KT 66 output valves.................. £9 9 S E c o N D H A N D Chapman 8.5, with RF. stage, as new £12 12 0
- Tannoy [5in. base unit.................. £9 0 0 Acoustical 4 station pre-set TRF£Il 0 ©
Decc.a Decola amplifier and control W harfedale Super 8 CS/AL unit...... £4 10 O
unit. Perfect order..................... 0 W.B. HFI0-12 [5ohms..........c..co.... £2 19 6 Bell Sound FM Tuner................... €4 0 0
R.A. 10in, Hi Flux.........coocvviiiiinnine. £310 0 . i .
Decca P.A.6 in portable case... £13 13 Lowther Hegoman in perfect order... £78 15 0 Decca P.A.6 Variable Selectivity magic
eye, handsome case..................... £ 00
. Wharfedale 2 speaker system, mahog
Decca P.A.3 in portable case £10 1o ANy CaS@eTr ., o EEREREREEE - o a7 s e o . £37 10 0 Charles TRF/Superhet..............c...... £9 9 0
PART EXCHANGE
; A : FREE VAN DELIVERY SIMPLE EASY PAYMENTS
is our speciality, write, phone or

call for estimated allowance.

within 20 miles of our shop.

arranged on goods over £10.

93-94, FLEET STREET, LONDON,

E.C.4

Phone: FLEet St. 9391/2

Alouis — Ankard

) B.B.C. — Bound Brook
8/0/'\
03003

Feldberg — Fortaleza

Karachi — Kuldiga
Lusaka — Lagos
Moscow — Madrig
o - {isaka

Sydney — St
I Bl V alingrad

yatican City — Valencia

Over 2500 stations
listed in all parts
of the world

B e b e b i S SR WL W -

lliffe & Sons Ltd

for evergone with a radio set

GUIDE TO BROADCASTING
STATIONS, 1955756

All European long- and medium-wave broadcasting stations and over 1,600

short-wave transmitters in 125 countries are listed both geographically and
in order of frequency and wavelength in this enlarged edition. The informa-
tion, checked against measurements made at the B.B.C. receiving station at

Tatsfield, has been corrected to mid-July. Frequencies of over 300 v.hf.

broadcasting stations in Burope, operating details of BEuropean television

stations and a time-conversion table are also included.

NOW ON SALE GET YOUR COPY TO-DAY 2/6net ™5
Published for *Wireless World"”

Obtainable from booksellers or direct from:-

Dorset House

Stamford Street

London

S.E.l.
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T/V DOWNLEADS

/

A new range of television
downleads is described in this
booklet. They have been
developed by BICC using Cellular
Polythene as the dielectnc to
provide minimum attenuation, and

resistance to moisture ingression.

Write to-day for your copy of
this Publication (No. 357)

£

g = BRITISH INSULATED CALLENDER’S CABLES LIMITED
21 BLOOMSBURY STREET, LONDON, W.C.1
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l e S
Another LETTER FROM AMERICA'! .
eeds oad,

Columbug 21, Ohio, U.s.A

GOOD BASS - June 4, 1955
~-ast week I h A
fidelj p ad occasion .
f rom WIS / CS and fgﬁpf%‘i"%{nent 1n a room 4§‘ftdelm0nstrate high-
corner cabjoes € brought along m; ong, 32ft. wide
Price of speaker £17.10.0 nsing twer s Vith a Wis/Cg’ im0, $2nd-filled wal].
tax free. Total flux 180,000 low bafst:feettﬁr c&?ssmg over at ‘go(l)tcz}gd %1;1 Altec-
.4 e o _ . The oo
12115 ohms, - Peak input o She largest thearge rete UNE PUL (0 shamer o
15 watts. Chassis su: theatre systems did n:tm fPer Systems; even
diameter 14}ins. agagf“ed that the Whayte ga(l) 35 low. T had alw,
this i:tthrgoge e‘qbomte SYStemz ?x?uj‘d hold jts own
| the tesy. ISt time ] haye had a cp :;ge rooms bur
The W15/CS with heavy cone and long € 10 put it 1o
speech coil is designed for smooth re- The high-fiqr:
sponse between 25 and 2,000 c/s. Itis ggmpnstradoi ‘ggeg%e;iealﬁr Who sponsored 5
the ideal bass speaker for 2 or 3 speaker tain Wharfedy)e equipmléf, ¢ "PPY s he is unable 1,
systems. Th i
1€ demonstray
the ubiquitoys comg," 3 ‘gggnsst,l;wk a blow ‘aggine;

WIRELESS WORKS LTD.

Idle, Bradford, Yorkshire
Telephone : Idle 1235/6.

beople to reappraise the values of S?(!;L caused many

Th

gajl lé’lets.

ed is to e

ﬂl‘ e a Q and back;(;:s?shd{,we‘gh‘“g about 2501bﬂ3§:§1hb
Stairs eyven woodClte @ chore to carry i 'up o ottom

€ only troyble | had wag

with a stajr climbing hand tryck

Ross F. Firestone

THE ANTI-STATIC rECORD CLEANER

If you have difficulty in obtaining the “ DE-STAT"’
Sfrom your dealer, cut out this coupon NOW.
L ¥ 7 JF r 7 F ]

The problem of overcoming the electrostatic charge
in gramophone records (which attracts dust from all directions
spoiling reproduction and damaging the surface) actually accent-
uated by most record cleaners, has been worrying manufacturers
and gramophiles for years.

POINT STUDIOS (Acoustics Division) have developed “DE-STAT’’
solution, the completely new answer to record protection which can
only be used in conjunction with our record cleaning system.

One application of “DE-STAT” not only removes the surface dust,
but also imparts a mono-molecular film making the record
completely anti-static.

The “DE-STAT” record cleaning kit comprises, cleaning, pad (as
illustrated), plastic charging bottle of * DE-STAT’, and applicator
complete in a recessed stand. With full instructions at 13/6 inclusive.

Trade terms on application to:— .
POINT STUDIOS (ACOUSTICS DIVISION)

122, WARDOUR STREET - LONDON - W.1 . Telephone: GER 1612

POINT STUDIOS (ACOUSTICS DIVIQION)
122, WARDOUR ST., LONDON, W.1

Please send me without obligation details of the
I “DE-STAT” record cleaner (I enclose S.A.E.).

l Please sendme ... DE-STAT I
CLEANER(S) at 13/6 each.
I enclose P.O [CHEQUE for £ 5 S5 d. I
l NAME I
I ADDRESS .
| wa |
L--—-----——-
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ék- Round up your

“unconverted” TV customers
now —bejore this happens

Despite the success of our advertising campaign, DEFERRED PAYMENT

there are still many viewers who have done noth-  The news that deferred payments can be arranged
ing about conversion of their sets and aerials.  for conversion work should help you a lot. Many
Some of your customers are going to wakeupon  peoplewho, for financial reasons, were putting off
September 22nd and expect you to get their sets  having their sets and aerials converted, will now
ready to receive the new programme that same  be able to see you at once.

evening—unless you round them up now! So Then, with most of your conversion work be-
let’s make a special final effort to keep things  hind you, you’ll be able to sit back on September
on the move. 22nd and enjoy the new programmes yourself !

ASSOCIATED BROADCASTING COMPANY LTD . ASSOCIATED-REDIFFUSION LTD + THE LONDON PROGRAMME COMPANIES
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DESIGNED AND BUILT BY

Britain's Leading

VHF ENGINEERS

The NEW

EDDYSIONE 820

UNIT

V-H-F

WEBB'S are proud to present this efficient unit
built with PRECISION ENGINEERING SKILL to give
highest possible quality from the B.B.C. FM stations,
combined with the convenience of reception on medium
The EDDYSTONE “ 820 *’ is self-powered
to work from A.C. mains, a feature which makes it par-

and long waves.

ticularly easy to install with any amplifier.

THE TECHNICIAN WILL NOTE — with approval

ON VHF,FM All three input circuits tuned by nnique 3-gang

WIRELESS WORLD

ONE FIVE-WAY
MASTER CONTROL
SWITCH SELECTS:—
o Tuneable V.H.F.
® Medium Wave 1.
o Medium Wave 2.

condenser, a design detail contributing to high sensi-
tivity, whereby the * 820 * will often give satisfactory
operation well outside the normal service area. Uses
Foster Seeley discriminator for absolute minimum
distortion. “ Straight-through ” Gram. position
simplifies incorporation with amplifier.

ON MED. AND LONG WAVES Uses normal mixer-IF-
detector circuit giving useful gain and Selectivity.
Switch position * MW1 ** pre-sets any station between
960-1550 kc/s; position * MW2 * 610-960 kc/s; and

@ Long Wave.
® Gramophone.

THE EDDYSTONE
rrice £38

«820”

Also available on Webb’s “ 6 months No Interest Credit Plan ” —
deposit £7/12/- and 6 payvments of £5/1/4 by Bankers order.

L
2

SEPTEMBER, 1955

Tunes 87.5 to 100 mc/s. Includes entire existing and

projected B.B.C. V.H.F. range.

Precision slow motion drive with handsome dial and
anel

’ljligh sensitivity, suitable for both near and * Fringe *’

reception

No external power problems, self-powered for 4.C.

mains

Medium and long-wave posilions can be pre-sel to

desired regional or continenlal stations

Super-het circuit on medium and long-waves

Best possible quality on VHF

IS AVAILABLE FROM STOCK AT WEBB’S RADIO

OR on

extended terms—degosit £7/12/- and 12 payments of £2/15/9 or 18 of

£1/18/11.

Pleasc as

Webb's for forms.

WEBB’S RADIO 14s0H0.ST., LONDON, W.I. Phone : GERrard 2089

long waves 150-250 ke/s.

« » o Still the finest
quality reproduction

Modernise and Improve your Radiogram with the

Specialists in High Quality Reproduction for over 20 years

FC48 Chassis N

A worthy successor to a long line of tried and proven Armstrong radio chassis which
we have been making continuously for over 20 years.

The FC48 has been specially designed to take
the fullest possible advantage of modern high-
fidelity recordings and the wide-range FM
transmissions.

Special attention has been paid to the design of
the audio stages and every worthwhile refine-
ment has been incorporated. The Push Pull
Tetrode output stage will give more than 8
watts output with a frequency range from 20—
20,000 C.P.S. and due to the Negative Feed
Back employed, distortion is negligible and
Transient Response exceptionally good—a

specification better than many high-fidelity
amplifiers.

An easily accessible socket at the rear enables an
FM Tuner to be simply plugged in. The
Armstrong FM56 Tuner can be supplied
separately as and when required. Price £21
(see page 66).

The chassis is exceptionally easy to fit and
requires no special skill; four fixing holes are
provided and all connections are clearly marked
on the back of the chassis.

GUARANTEE: All our models are sold under full and unconditional :
money~back guarantee of satisfaction. HIRE PURCHASE facilities

| are available. TRIAL IN YOUR OWN HOME. Your money will
be returned if for any reason you are not satisfied after 7 days trial.

© Frequency Response 20-20,000
cps.

@ Provision for FM Tuner

@ 4 Wavebands @ 8 valves

@ Independent Bass and Treble, lift
and cut controls

@ Magic Eye Tuning

® 4 colour illuminated dial {hori-
zontal or vertical)

@ Fly wheel drive

PRICE £23 o ‘ 8 o O (int, tax)

We shall be glad to give a full demonstration of this and other models
In our range at our Warlters Road showrooms (open 9-6 p.m. week-

days and Saturdays).
descriptive literature WS.

ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS RD., HOLLOWAY, N.7

If you are unable to visit us please write for

Telephone : NORth 3213/4
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TYPE 53 OSCILOSCOPE
I = °

BIG REASONS
why you
should own
this
oscilloscope

T sza
PUG-#i Urar |

o TYPE 531 EXCELS in vertical-amplifier

-characteristics — with the Type 53B Plug-In
Preamplifier it offers accurately calibrated sen-
sitivity to 0.05 v /cm from dc to 10 mg, 0.035-ysec
risetime. .. to 0.005 v/cm from 5 cycles to 9 mc,
0.04-ysec risetime.

9 TYPE 531 EXCELS in sweep characteristics 6

—Miller-runup circuitry generates linear sweeps
in the extremely wide range of 0.02 usec/cm to
12 sec/cm (600,000,000-to-1 ratio), with 24 accu-
rately calibrated sweeps from 0.1 usec/cm to
5 sec/cm. 5x magnifier is accurate on all ranges.

9 TYPE 531 EXCELS in triggering facilities

— offering amplitude-level selection, automatic
triggering, and 30-mc sync in addition to all
standard triggering modes.

Type 531 Oscilloscope

Type 53B Plug-In Unit
$125, £ 49

plus duty it applicable

Write for 16-page booklet.

Represented in Great Britain by '
$995, £ 384 LIVINGSTON LABORATORIES LTD.

S 9

120mn, e poan, i

The Tektronix Type 531 Oscilloscope is far ahead in performance
characteristics, and is capable of a much wider range of applica-
tions than the ordinary general-purpose laboratory oscilloscope.

TYPE 531 EXCELS in writing character-

istics —new Tektronix precision metallized crt
with 10-kv accelerating potential provides high
brightness, improved focus, and excellent linear-
ity. (Recorded writing rate exceds 175 cm/ysec).

TYPE 531 EXCELS in versatility - - Quick
change plug-in preamplifiers and inhereat oscil-
loscope capabilities combine to convert the Type
531 to applications normally requiring separate
highly-specialized instruments. Available plug-
in units provide for dual-trace...low-level dif-
ferential . . . wide-band differntial . . . and micro-
sensitive applications in addition to wide-band
high-gain applications. Current development
work promises greatly-extended capabilities
through new designs in plug-in units.

Retcar Street, London N. 19
Archway 6251

| J
f.0.b. Portland {Beaverton},
Oregon, U.S.A. , .

P. O.
CYpress 2-2611 « Cable: TEKTRONIX

BOX 831D, PORTLAND 7, OREGON
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a Mg TWO-SPEED UNIT

MK Vi

£18.10.0

Less Attractive Discount
to Quantity Buyers

Three high-grade motors.

Single knob control, electrically and
mechanically interlocked.

Drop-in tape loading.

Automatic brakes.

2 speed 7iin.sec. 3iin.[sec.
Speed change at turn of a key.
Twin track.

Xk O NN

British Standard Specification.

Write for full details to

8, RUPERT COURT, WARDO UR STREET,
LONDON, W.I. GERrard 8266

VERDIK SALES LTD.

* BARRYMOUNT ” cup-type isolators are designed primarily to
absorb high-impact shocks with concurrent isolation of frequencies
above 40 c.p.s. and general sound isolation. Utilisation of rubber in
compression with substantially equal stiffness in all directions pro-
vides a smooth load-deflection curve.

Load ratings indicated for Mobile Applications (including shipboard

= installations) are such as to ensure a vertical natural frequency between
25 and 35 c.p.s. The design and assembly of the metal parts are such
that they are self-captivating for maximum security.

Samples are available tmmediately ex stock

There are also air-damped types
available for the protection of

airborne equipment.

“Barrymount” isolators are made B A R RY MO U NT
in England under licence from

gagilq Controls Incorporated of

CEMENTATION (MUFFELITE) LTD., 39 VICTORIA STREET, LONDON, S.W.1
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GOODSELL

Williamson Amplifiers (below)
Type illustrated is the GW12 fitted with
large ‘ C’ core output transformer.
Price GW18 £33:15:0
with ‘C* core £38:5:0
GW12 £27:10:0 Please write for latest list.
with ‘C* core £32:0:0

Type PFA Pre-amplifiers (above)
The latest PFA unit is built especially for
use with our range of Williamson Ampli-
flers. Separate bass and treble control in
equaliser section. Low noise—high gain.
5 mv. input. 6 valves. Price £20.

X FM recelvers from £13 : 1T :6 plus tax.
Tape pre-amplifier with PFA and for use
with Wearite *B’ deck £45.

GOODSELL .o

40 Gardner Street - Brighton | - Sussex
Tel. : Brighton 26735

LIN E OUTPUT TRAN SF ORMER

TYPE LO. 352

- r.-.|\ A «L.0,352” IS THE TYPE NUMBER OF AN
< ] K ENTIRELY NEW ALLEN LINE OUTPUT
AUTO-TRANSFORMER NOW AVAILABLE.
Note the following *“ Star " features:

% EHT.: 14 o 18 KV.

% E.H.T. Regulation: Better than 5 M.Q

% Audible Whistle: Negligible.

% Application: Self-running, Square-wave or Sawtooth
ven.

% Associated Valves: PL81, PY81.

% Associated Yoke: Allen Type DC605/C.

% H.T. Rail: 190 volts for 14KV.

% Core Material: Mullard Ferroxcube (earthed).

% Scanning Angle: 72 degrees.

% Suitable C.R.T.s: Any * wide-angle” tube, from 14 to

2lin.

Manufacturers are invited to write for further details and prices. Home-Constructors:
Please send S.A.E. for recommended circuit diagram and details.

COILS FOR WIRELESS WORLD F.M, TUNER

FMC 102 Aerial Coil ....ooveeiniioiniieneninceenienine. 7/- each
FMC 103 R.F. Inter-valve Coil . 5/~ each
FMC 104 Oscillator Coil.....oocvvnieiieiiennineiennnienns 7/- each
FMC 101 LF. Transformer ....c...covveiiineeninieennnnass 7/6 each
FMC 151 Ratio Detector Transformers ........c...... 25/- each

(Crystal Diodes built-in)
(Specialists in high-grade television components)

ALLEN GOMPONENTS LTD. 197. LOWER RICHMOND ROAD, RICHMOND, SURREY
#
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RIDRUNIUR,

CORNER HORN AND AMPLIFIER/CONTROL UNIT

high fdeln:y amplifier.

Primarily designed to house the exceptional Goodmans Axiom 102 speaker,
the Junior Corner Horn combines excellent bass response with vnr:ually
perfect treble diffusion to provide a standard of performance far superior
to that suggested by its modest price. Compact in size it is the ideal re-
producer for domestic use and the perfect companion for the RD JUNIOR
amplifier.

BASIC PRICE, less speaker and side panels, £18/17/6 (carriage extra).

‘Louvred side panels £3 per pair. Goodmans AXIOM 102 £9/18/] incl.

lllustrated literature post free on request.

prereat

Designed to form the nucleus of all but the most ambitious
home high ﬁdeln:y mstallatlons. the general performance of
the RD JUNIOR is in keeping with the standard which has come to be expected of the modern

SEPTEMBER, 1955

—Designed exclusively for bome

High Fidelity systems”

It is, however, the many unique and novel features which have been in-

Exclusive festures include

corporated in the design which distinguish it from |ts cop:emporarles and place it in a class apart,
unrivalled by any other equipment approaching it in price.
Outstanding amongst these featuresis the inclusion of,an INDEPENDENT LOW PASS FILTER,
virtually essential when dealing with worn records or bad radio transmlsslons, but normally only
associated with the highest priced equipment.
loudspeaker matching and the provision of four alternative Panel and Control Knob colours.

Anticipating the use of an FM Unit a second radio input is provided, whilst the availability of ample
spare power avoids'the added expense of an additional power pack.
An unusually hlgh standard of materials and workmanship combine to provide absolute reliability,.
a factor reflected in the unconditional TWO-YEAR GUARANTEE covering both units.

‘ Impedance Plug "

PRICE £26 COMPLETE

l 12-page [llustrated Booklet post free on pequest.

Available from Specialist Dealers in London and the Provinces or, if in any
difficulty, please apply direct. Agents in the majority of overseas countries.

Trade and Export enquiries invited.

Rocers DEeverLopMmeNTS Co.

‘“Rodevco House,” 116, Blackheath Rd., S.E.10. TIDeway 1723

Export enquiries welcomed,

RECORD REPRODUCING
TAPE RECORDERS PN REARODY

GRUNDIG TK12 ... 70 gns. | COLLARO TRANSCRIPTION
GRUNDIG TK5 .. 45 gns. "gg;m'”x Pl

............ 4 2

GRUNDIG TK819 95 gns.| S54Unic ... . €8 18 4
GARRARD UNITS

GRUNNG TK820/ RCBOM AC ............ €07 9 6

................. 98 gnsIIRCEIMIASIDC Srmsnens e

30! Transcrip g

FERROGRAPH 2A/ Type TAJAC
................ 76 gns. Type TA/B with Decca ”

VORTEXION 2A ... 80 gnms. couudomssun

VORTEXION 2B ... £99 Variable 3 speed ... £27 2 6
SPEAKERS
The following Recording Tapes
are available from stock. W.B. STENTORIAN
1,750fc. 1,200fc. 600ft. F.610 €210 6
€3 0 6
€3 9 6
FERR°GRAP£';J HF.1012 tapped coil,
/3/- 3,7.5or I5 ohms... £3 17
FERROGRAPH 45/- 26/9| GOODMANS
GRUNDIG BASF  40/— 25/-| Axiom 150 Mk. li...... £10 5 6
SCOTCH BOY 35— 2| Axiom 102 ... £rals 2
EMI 77 h 48 Axiom (0! [}
- - Axiom 22 ., 0
EMI 88 35~ /- WHARFEDALE
AGFA 376 226 WISCS ... £ 0
GAEVERT 35/~ 21| Juper 12CS/AL . g
PURETONE- 20~ — Golden 10 CSB 7
FERROVOICE 326 — Super 5 and 8 CS/AL £6 13 3
SOUNDMIRROR 30/~ — gronze éOm g; I} z
ronze oin
Empty Spools for all the above £1 10 0
3in. up to 8fin W.B. Tweeter Unit ... £4 4 0

— MODERN ELECTRICS LTD.

164 Charing Cross Road, London, W.C.2.

Immediate delivery from stock.

TEST EQUIPMENT

AVO
Model8.........ccovvnnen £23 10
Model 7 (latest) .. £19 10 0
Uniminor Mk, 11 ...... £10 10 0
Electronic Meter £40 0 O
Wide Band Sig/Gen. £30 0 0
Valve Characteristic
Meter MK ii......... [ ]
D.C. Minor ............ £5 5 0
tOkV Multiplier for
Model8 ............... £3 5 0
Carrying Cases for
Models 7, 8 and 40 £3 0 0
ADVANCE
H.l (Sig/Gen) ......... £28 0 O
E?. (Sig/Gen) .. £3 0
........................ 0
Icosson
Oscilloscope 1035 ...£120 0 0
Oscilloscope 1052 ,..£104 0 0
Vole: Calibrator 1433 £18 §
TAYLOR
All new Taylor Test Gear in
stock.
PICK-UPS
ACOS HGP20............ £3 8 8
DECCA
X.M.S. Magnetic ...... £6 9 S
CONNOISSEUR
Super Liweight......... £ 911
Spare Heads ......... £3 710
COLLARO STUDIO
Type OorP ............ £3 14 8

Tel.: TEMple Bar 7587.

Covent Gdn. 1703

Cables: Modcharex, London.

Prompt attention to post orders.

LEAK PICK UP
Heads with Dia.

mond Stylus ......... £20 19

FERRANTI

WithLP................ £25 10

MICROPHONES

ACOS

Mic 22 (Crystal) ...... £2 2

Mic inserts for above £1 0

Mic 33-1 ... £2 10

Mic 35-f (Crystal) ... £1 -5
LUSTRAPHONE

M/C High Imp. ......... £5 IS

LFV59 Dynamlc ...... £8 18
RESLO

URA Ribbon £7 S

RVA Ribbon.... .. £9 0

VMC (low imp.) ...... £6 0
FILM INDUSTRIES

Ribbon .................. £8 15
MICROPHONE STANDS

Floor, 3 extensions ... £3 12

Table Stand ............ £l S
LEAK AMPLIFIERS

TL.I0 complete ...... £28 7

Poine I, TL.12 . £28 7

Point 2, TL.25 . £34 7
QUAD, Mk. H. £42 0
MULLARD £18 18
E.A.R., 4 watt . £9 9
TRIX, 4 wate .... £16 10

C0ooococ©o©® 06 © ©ooco 6o oocoo

ALL GARRARD, CONNOIS.
SEUR, DECCA and COLLARO
HEADS, SAPPHIRE and DIAMOND
STYL! for the above HEADS NOW

AVAILABLE
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CONTENTS INCLUD E({:'g
Basic Ideas &
Harmonics

'Modulation

Resonance Curves

The Coupling Capacitor

The Cathode Follower

Negative Feedback and Hum
Attenuators

Smoothing Circuits
Super-Regenerative Receivers
Cavity Resonators

The Differential Calculus

The Valve « Equivalent Generator”
Thévenin’s Theorem

Reactance Sketches

Tolerances and Errors

Answers to Problems

WIRELESS WORLD' 77

for all enthusiasts

an invaluable

= source 0f reference

“Cathode Ray" explains. ..

For over twenty years, “ Cathode Ray ” has been making radio
theory—even. its mathematics—intelligible and interesting in the
pages of “Wireless World.”  More than forty of his most useful
articles are now republished in this invaluable book, throwing
new light on basic electrical ideas, circuit elements and calculations.
Such thifgs are too often glossed over by the student—and this
book shows there is more to them than may be suspected!

Order your copy NOW ! 2 5
S. NET

Size 8%in. x 5}in. 412 pp. BY POST 25s. 8d.

SECOND THOUGHTS ON RADIO THEORY

Published for “Wireless World”

OBTAINABLE FROM BOOKSELLERS OR DIRECT FROM ILIFFE & SONS LTD . DORSET HOUSE - STAMFORD STRERT . LONDON . 8.E1
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‘E.I:A'Y,s

Standard or special COILS and CON-
TACTS up to 80,0002 and up to 8 c/o’s.
600 and HIGH-SPEED TYPES also
Supplied.

P.O. TYPES TO YOUR
PECIFICATION

Sy

The

KEYSWITCH CO.
ALL POST OFFICE EQUIPMENT

Enquiries to Sales Manager,

126, KENSAL ROAD, LONDON, W.I0
Telephone LAD 0666 and 4640

lirenell

-best value
in quality
Tape Decks

WITH
ALL THE FEATURES

—at a price ® Heayy Duralumin Baseplate 15” x |14~ ® Positive mechanical braking
® Three independent motors ¢ Interlocked switching

anyone can afford ® Three speeds: 32, 74 and 15 i.p.s. ® Visual playing time indication
® Twin-track recording, 7 reels (1,200 ft.) o Fast forward or reverse in 45 seconds
l8 GNS ® Foolproof *‘drop in'’ tape loading ® Plays all makes of pre-recorded Tapes
e Simple two-knob control . Gzir:uth adjustment to Record/Playback
ea
From your
Wireless Dealer BRENELL RECORDING AMPLIFIER ALSO AVAILABLE 16: GNS

or in case of difficulty write

to sole manufacturers: ~ BRENELL ENGINEERING CO. LTD., 2 NORTHINGTON, ST., LONDON, W.C.I.
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SHRUIGHLY
EXGPORIT,
DAY <R

Leading Exporters of all types of Radio Receiving and Trans-
mitting Tubes. Over 1,200 types in large quantities, available
ex-stock.  Contractors to British Commonwealth and
Foreign Governments for Army, Navy and Air Forces, Post
Offices, Civil Air Lines, etc. Ask for Export List.

1AC8 3C23 8B5 8N7GT 10A6 808 4020A tMG28 LKE82 ELS1
1A3 3C24 8B6G GP7G 78 808 4021A CMV6 DL83 EY51
1A5GT 3045 6B7 8Q7G 7Q7 18 80 810 4033A CMV28 DLud EZ40
1A7 3CP1 6B8 6Q7GT TR7 19AQ5 80/S 811 4045A Cv3 DL82 Fa1?
1A7GT 3D6/129 8B8G 8R7 787 18E2 81 813 4048A aove DL92 FG27A
1B26 3DP1 8BSGT 6R7G w7 19X3 82 814 4080A ggig DLI3 Fas?

HALL ELECTRIC LTD

HALTRON HOUSE, 49-55 LISSON GROVE,
LONDON N.W..

Ambassador 1041 (5 lines) Cables: Hallectric, London
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QUALITY »ws ECONOMY

Is that possible? YES! The answer is to be
found in the now complete range of
‘“ BAKERS Quality Speakers '’ comprising
some |4 models covering the requirements
of both the *‘ Quality '’ enthusiast and the
more general purpose Public Address.
Further information on the above, includ-
ing constructional details of suitable enclo-
sures, will be gladly forwarded on request.

THE 12" I5W. DE LUXE
MK. | & MK. 1

ALL EXPORT enguiries to :—
JOHN LIONNET & COMPANY,

62-63, Queen Street, London, E.C.4.
PROMPT QUOTATIONS WILL BE SUBMITTED ON REQUEST

Mm Please write for full details to:

24 DINGWALL ROAD, CROYDON, SURREY. Croydon 22712

High quality material and
dimensional precision are
attributes of Bullers die-
pressed products.

Prompt delivery at com-
petitive prices.

FOR INDUSTRY

\ muuews CERAMICS

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 21381 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent

fronworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : Tipton 1691 Phone : MANsion House 9971
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Integration

In the hour glass, and

the egg timer, the falling of a grain of sand marks the
unit of time, and this is summated to measure longer periods. A contemporary analogy
is a succession of electrical pulses integrated by a capacitor as used, for example, in fundamental
particle counters and analogue computors. The Sufiex Polystyrene Capacitor ensures the
high insulation resistance and low dielectric absorption essential for accuracy, and is

specified for these and many similar applications by even

the most hard-boiled engineers.

Suflex Polystyrene Capacitors

® High insulation resistance
® Low dielectric absorption
® Good capacitance stability

A quality component which may be economically
used in commercial equipment

35BAKERSTREET, LONDONWI1
Telephone: WELDbeck 0791 Cables: Suflex London

SUFLEX

LONDOON

81
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COMBHINED AM/FM COIL PACK. TYPE B.60.

Provides AM reception on Long and Medium waves and
FM in the 84-96 Mc/s. band.

Completely assembled with 4-position switch, valve holders,
screens and all associated components. Designed for use with
valves types 8AM6 (R.F. amplifier on FM only) and 8BE6
Frequency Changer (AM and FM).

Dimensions: Width 5lin. Length 4fin. (plus switch spindle).
Overall depth 43in.

The tuning condenser is a twin gang, 2-section type and can
also be supplied with the Coil Pack.

PRICE: Coil Pack 71/9. Plus 23/4 P.T. Tuning Condenser 22/-.

ILF. TRANSFORMERS AND RATIO DETECTOR.
Type P.21/1 470 kefs and 10.7 Mc/s I.F. Transformers.

Type P.21/2 470 Kc/s. I.F. and Ratio Detector.

Iron-cored assemblies mounted in aluminium cans, core
adjustment at opposite sides of can. Size [3in. square, 33in.
high. Recommended valves are—6BE6, 6BA6 and EABCS0.

PRICE P.21/1, 12/6 each. P.21/2, 14/2 each.

WEYMOUTH

et~ WEYMOUTH RADIO MFG, €O, LTD, Tssrars:
701. CRESCENT STREET, WEYMOUTH, DORSET wermouTH.

—M. R. SUPPLIES Ltd.

For the right goods at the right price. Full and falr descriptions. Immediate delivery
carefully packed. Prices nett.

HIGH DUTY MAINS TRANSFORMERS (6} kvA.). Very fine offer of £40 units
ex. Philips. Brand new,ex. cancelled order. Primary tapped 200/250 v., 50 ¢. 1 phaae.
Becondary providing taps up to 180 voits 30 amps (or 360 volts 15 amps). Taps;—
4, 8, 12, 18, 20, 42, 83, 90 120 140 and 180 volts (two ldentical secondary windings).
Dlmenaions —13in. 1 in. width by 19in, length, welght approx. 1 cwt.
Double-wound, t.roplml .peclﬁwlu)n ‘We have 25 only at £12/10/~ each nett,
ex, thia nd.dreu Sultable for use with high-current rectlfiers, malns isolation, and
general laboratory use. We prefer that these be picked up (rom here but can quo'.e
tor despatch. Bultable rectifiers for above, if requlred, are in stock.
L.V. HIGH CURRENT TRANSFORMERS (ex. above cancelled order). Brand new.
Prim;-—200/250 v. 50 c. 1 ph. Bec..—Two identical windings of 1 volt 40 amps.
‘Windings in parallel produce 1 volt 80 amps. A few at 28/6 (depsatch 2/6).
SYNCHRONOUS TIME SWITCHES. 200/250 v. 50 ¢. Can be set to switch on and
off at any desired time of the day. Load capacity 4 ampa A.C. (250 v.). In wall
mount metal housing with glass window. Becondhand, perfect, 58/@ (des. 2/6)
The finest bargain In first-grade Time Bwitches,
ROTARY TRANSFORMERS (Perm. magnet field—for stepping up or down). Three
commutators, 6 and 12 volt to 250 v. D.C., 65 mA., or will deliver 6 or 12 volts from
2007250 v. D.C. malns for model railways, or 200/250 v. D.C. from car battery for
electric razors. Very handy units, in new condition, 12/8 (des. 2/).
STUD SWITCHES, with 20 stud taps, make before break, 5in. sq. by 2in. deep,
with laminated switch arm, brand new, boxed, 9/6 (des. 1/-).
MAINS MOTORS. Best capacitor/Induction type, for 230/250 v, 50 c. 1 ph. (capacltor
fitted to motor) 1,425 r.p.m. reversible. One-qusrter H.P. £4/18/6 (des. 5/-). Also
One-hall HP, same type, ball bearings, £7/5/- (des. 7/6). These are brand new.
F H.P. GEARED MOTORS—we are the largest stockists In London and we invite
interested firms to send for our nett list GM /355 glving full details of many modela
from stock. Final apeeds from 1 r.p.m. to 160 r.p.m., final torques from 3 lbs.fins. to
75 lba.fins. Prices from £5/17/6 Dimensional drawings available,
SMALL GEAR BOXES. Double worm gear. 300/1 reduction. In die-cast housing
3% x 2§ x 2in. Fipal shaft }in. dia. by 13in. proj. Ball bearings, transmission up to
1/10th H.P., 45/~ (des. 1/6).
PUSH-BUTTON SWITCHES. Two-button, push-on, push-off. Dlamond H, capacity,
5 amps (250 v.), 2/8 (des. 6d.).
Details on request—Philips Variable Transformers, S8tuart Electric Pumps, B.P.L.
Measuring Instruments, Thermostats, Extractor Fans,

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, Owing to certain delays caused
by the great demand for this popular offer we have not again advertised these until
we have substantfai stocks immediately avallable, We promise delivery by return.
For 200/250 volts 50 cycles, with spindlea for hours, minutes and seconds hands, in
plastic dust cover 3¢in. dia. 2in. deep, with flex rendy for use, 27/8 (des. 1/-). Bet
of 3 hands, in good style, for 5/7in. dial, 2/-.

VERY MINIATURE L.V. MOTORS for Models, 6/12 v. operation 0.25 amp. Well
mn‘t;lie with P.M. fleid, reversible, only 13 x ¢ X §in. with shaft pro}, Hn., 8/6 (post
paid)

M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1
Telephone: MUSeum 2958

Fractional H.P, MOTOR UNITS

OV actuating valves, dampers,
rheostats, geneva move-
ments, rocking baths, flashing
signs, luminated models, solder-
ing and welding fixtures, rotating
tables, automatic light strip feed,
lubricating and other small pumps,
small machines, animated displays,
vibrators, developing  baths,
agitators, fans, aspirators, etc.

1
|
|
|
|
|
|
!
|
l
|
I

The DRAYTON R.Q. is
a miniature capacitor
induction type motor with
a current consumption
at 230 volts, 50 cycles
of 0.09 amps pf. 0.9.

RQG GEARLESS

" Running at 2,700 r.p.m. con-

tinuously or mtermmemly in
either direction or conatinuously
reversed.

RQR GEARED

For continuous or intermittent
running or reversing at speeds from
27 mins. per rev. to 600 revs. per
min., with or without self-switching
upto 2 1/3 r.p.m.

RQH GEARED

For high final shaft speeds for
continuous or intermittent running,
forward or reverse.

Send for List No. N. 302-1.

~The ORAYION RO

l The Drayton Regulator & Instrument Co, Ltd., West Drayton, Mlddlesex
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ADDEX UNITS

ANTIFERENCE now offer a complete range of

‘“ Addex *’ attachments to convert existing Band 1
Television aerials for dual Band reception. These
units are simply and quickly fitted and obviate the
necessity for separate cable connections. The six
models available are illustrated below and literature
dealing with them all is obtainable through

your usual Antiference wholesaler, who can

also supply you with leaflets covering

the entire range of individual Band 3 models (]

for separate installation, and the

comprehensive ranges of Band 1 and Band 2 g
(FM) aerials.

‘“ ADDEX *’
Type * X' List
Price 15/-

The * Addex> Type ‘X’ for
fitment to a Band 1 aerial and
suitable for Channels I and 2
This kit comprises 4  grip-on”

rod wunits for attachment to
aerials of ¥in. or iin. dia. rod
elements.

“ADDEX"’ Type ‘H’ List Price 15/-

Comprising two  grip-on” rod
units and one *“reflector” unit
with universal boom fitting. Suit-
able for all “ H” aerials with
gin. or }in. dia. rods.

‘“ ADDEX " Type ‘BX’
List Price 7/6.

2 units only (for Channel 4)

‘“ ADDEX "
Type *D/RD’
List Price 32/6 q

‘“ ADDEX ”’ Type ‘D’
List Price 7/6

‘““ ADDEX ’’ Type * DR’
List Price 22/6

For use on single

dipole aerials and

comprzsmg two
¢ grip-on >’ units.

Suitable for all dipoles with §in.

or din. dia. rods.

For attachment to single Di-
pole or * H’ aerial for Band 3
reception over greater distances.

For attachment to single Dipole or
“H’ aerial for Band 3 reception
over greater distances.

% Visit us at the RADIO SHOW at Earls Court on STAND 64.

Sales Division :
| Bicester Road, Aylesbury,
Bucks.

LIMITED Telephone : Aylesbury 1467/8/9

DHB/2300
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I PREMIER RADIO CO.

B. H. MORRIS & CO. (RADIO) LTD. EST. 40 YRS.

(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2.  Tel.: AMBassador 4033 & PADdington 3271

~ THE NEW PREMIER TELEVISOR ';“"°3“°MMER"“”
or the Home Constructor

13 CHANNEL DESIGN

SUITABLE FOR USE WITH ANY POPULAR WIDE ANGLE TUBE

s

.

DESIGN [. Includes a Muiti-Channel Tuner (Channels
1-13) ' continuously variable 40 — 100 Mc/s and 170-
225 Mcfs. The Tuner is supplied wired and tested and
is complete with valves, all connecting leads and fixing
brackets.

THIS DESIGN MAY BE BUILT FOR £34/9/7 (plus cost o'
C.R.T.).

DESIGN 2. Channels -5, tunable from 40-68 Mc/s-
THIS DESIGN MAY BE BUILT FOR £30 (plus cost of
C.R.T.).

Y Constructors who have built Design 2 (5 Channels)
may convert their receivers to Design | for £6, this
price includes Multi-Channel Tuner, New Vision
input Coil and full instructions.

% All coils supplied for these two Superhet Receivers
are PRE-TUNED ASSURING ACCURATE ALIGN-
MENT and EXCELLENT BANDWIDTH.

v Duomag permanent magnet focusing with simple
picture centring adjustment.

Y% Exceptionally good picture ‘““hold '* and interlace.

Noise suppression on both Sound and Vision. The Televisor may be constructed in 5 easy stages:
THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING (hVision, (2) Time Edsg, (3) Sound, i(4) Power
COMPLETELY ISOLATED FROM THE MAINS BY A DO UBLE Pack, (5) Final Assembly. Each stage is fully covered
WO UND MAINS TRANSFORMER. ALL PRESET CONTROLS in the Instruction Book, which includes layout, circuit
CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING diagrams and point-to-point wiring instructions.

The Instruction Book also includes full details for con-

verting existing Premier Magnetic Televisors for use

with modern wide angle tubes. All components are
individually priced.

Instruction .book 3/6, Post Free. Includes details of both designs.

CONSOLE CABINETS
For 14", 16" and 17" Televisors

A handsome Walnut Cabinet that will be a fitting housing for a
first-class Televisor.

folding doors are fitted to cover the Cathode Ray Tube when not in use.
A flap Is provided which gives access to the preset controls on the front
edge of the Chassis. A baffle board suitable for a 10in. Loudspeaker and
all the necessary Tube and Chassis bearers are included. The overall
dimensions of the Cabinets are the same: Height 38iin. Width I9in,
Depth Top 19in. Depth Bottom 2lin,

TUBE ESCUTCHEONS
1700, White MOulded. . .. .ouuineinnteeinsniisinnnnenneaess 21/~ (pkg. & post 1/8)
17in. Bronze Moulded. complete with Protective Glass ..., B
14in. Biack Moulded ...........................
Dark Screen Filter suitable for 14in. Tube .......... . 21/- (pkg. & st 1/6)
Dark 8creen Filter suitable for 16in. and 17in. Tubes 25/- (pkg. & post 1/6)
Polystyrene Mask for E.EET.901  ................ 3 45/4 (pks. & post 2/6Y
Rubber Ring (antl-Corona) for E. E T GOTEL, 01 P £ 8i8
Polystyrene 8hroud for EEET.901 ....................... 6/2

PRICE £ H.P, TERMS : DEPOSIT £3.10.0 &
- - PLUS 21/~ PKG. & CAR. 11 MONTHLY PAYMENTS OF £1.0.0

TERMS OF BUSINESS: Cash with order or C.O.D. over £1. Please

UP VERY SIMPLE.

add 1/-for Post Orders under 10/-, 16 under 40/, unless otherwise stated.
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4-WATT AMPLIFIER

MAY BE

BUILT FOR £4-10-0

Valve line-up 6SL?, 6V68 and 6X5, FOR A.C. MAINS
200/250 VOLTS. Output Transformer suitable for either
3 ohm or 15 ohm Speakers. Negative feed-back Is applied
trom the secondary of the output Tmansiormer over the
whole Amplifier to the-input stage giving an excellent
frequency response. Due to the high gain and wide range
tong controls any type of pick-up may be used. Overall
size 9% 7x 5in. Price of Amplifier complete, tested and
ready for use, £5/5/-, plus 3/6 pkg. and carr.

Steel case finished black crackle with engraved panel.
21/~ extra.

INSTRUCTION BOOK, 1/- (Post Free) which includes
Assembly and wiring diagram, also & detailed Stock List
of priced components.,

QUALITY ENTHUSIASTS
Electrostatic H.F. Speaker type LSH7S
Gain of 20 db over the range of 7-18 kcs.,
inherent capacity 800 pf, maximum
polarising voltage 300 D.C., operative A,C.
voltage 60, suitable for outputs of up to
5 watts, size 24in. x 2sin. x fin., price 12/6.
Type .LSIOO. details as above, inherent
capacity 1100 pf., suitable for outputs of ’

;'p to 20 watts, size 5in. x Jin. x #in., price
I=.

1lus 3/6 Pkg.
& Carr.

Will add sparkle to the top response of any | 3

‘equipment,

«PREMIER PORTABLE”

TAPE RECORDER

USING THE NEW LANE 2-SPEED TAPE UNIT MARK 6

COMPLETE £ 3 6 CASH

Packing & Carriage 1 gn.

(Including Reel of Scotch Boy Tape and Microphone)
H.P. Terms : Deposit £10/8/- and 12 monthly payments
of

£2/16/-.
SPECIFICATION

TWO SPEEDS 7iin. AND 3iin. %

PER SECOND.

THREE SPECIALLY .DESIGN-
* ED RECORDING MOTORS.
% L200FT. TAPE REELS PRO-

VIDING PLAYING TIMES OF

1 HR. AND 2 HRS.

+ DROP-IN TAPE LOADING.

+ EASY FORWARD OR RE-
WIND WITHOUT REMOVING
TAPE.

% ONE KNOB DECK OPERA-
TION.

7-VALVE HIGH QUALITY
AMPLIFIER.
% INDEPENDENT TREBLE AND

BASS CONTROLS.

+% MAGIC EYE RECORD LEVEL |
INDICATOR

TION OF HIGH QUALITY.

% COMPARTMENT FOR HOUS- |
ING MICROPHONE.

+ SPECIALLY DESIGNED MIC-
ROPHONE
MANUFACTURER

WIRELESS WORLD

PREMIER RADIO COMPANY

RECTIFIERS
EH.T. Pencil Type 5.T.C.

3/26 650 v. 1mA.
50 3/40 3.2 kV. 1 mA.
.» K3/40 3.B8kV. 1mA

. K3/50 4kV. 1 mA. .
. K8/100 8kV. 3 mA
. N3/160 12kV. 1 mA.
. K38/180 14.4 kV. 1 mA
.T.C.

A RANGE OF BAND 3'AND F.M.
AERIALS IS NOW AVAILABLE

Teletron Ferrite Rod Aerials.
Wave '8/9.

Medjum
Medium/Long Wave (2/9,

Illustrated list available giving full
details of Bureau type Cabinets.

ALUMINIUM CHASSIS 18 s.w.g.

7%5) x 2in 4/- 10x9x%38in. .... Tl
Tx3}x2in. .. 3/9 12x10x3in. .. 7/9
9} x4} x2in. .. 4/3 14x10x3in. .. 7/11
10x8x24n. .. 5/8 16x10x3in. .. 8/3
12%9x2}in. .. 7/s 16x8x2}n. .. 8/-

14x9x2}in. .. T/6
ALUMINIUM PANELS 18 s.w.g.
7x4in. ...... 1-
opx4in. ...... 1/5
10 x 7in. 1/11
12 x 7in. 215
14x 7in.
16 % 7in. 3/
8 20 x 7in. 4/b
22 x Pin. .. 5/2 22 x7in. 4/11

of £1/2/-.
and carriage 7/6.
of £1/5/6.

carriage 5/-.

BY A LEADING and carriage 1/-.

| MEL TYPE U48 26'-.

Amplifier (built, wired and tested with Speaker).
postage and carriage 7/6.
| Hire Purchase Terms, Deposit £3/15/- and 11 monthly payments

New Lane 2-speed Tape Unit Mark 6.

Portable Cabinet (rexine covered).

Instruction Booklet.
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CABINETS—PORTABLE
Model PC/I

Brown Rexine covered
15/11
Overall dimensions
15310, x 134in. x 5in.
Clearance under )id
wheo closed 24in.

Model PC/2
Grey Lizard Rexire
covered 45/-

Overall diinenslons
151n. x 13in. x 6in.
Clearance under lid
when closed $in.

Model PC/(3
Rexine type covering
in various cols., 69/6.
Overall dimensions 16}in. x 14}in.x 103in.

Clearance under lid when closed Gjln.

All the above Cabinets are supplied with Panel. Carrying
Handle and Clips.

Packing and Postage 2/6.

FREQUENCY MODULATION
V.H.F. Tuning Unit type UT34) permea-
bility tuned, coverage 86-103 mcs. stage
gain Aerial to output of Ist |.F. (contained
in Unit) approximately 350. Maximum
frequency drift 0-70 degrees centigrade
30 kcs. Radiation less than 26 microvolts
per metre price 59/5, (including tax).
Valve UCCSS.

LF. type U.F.376 inter-stage, 10.7 mes.. £-110. Coupiing
tactor unify. price 7/-.

Ratio Fliter type URF377 Q1-75, Q2-105, price 10/6
Overall bandwidth of the above Units 200 kes.

C let ining full details of construc-
tion and point-to-point wiring diagrams including also
details of F.M. Aerials 2/6 post free.

*QUALITY GRYSTAL PICK-UP ROTHER-
Plus 1/6 Pkg. snd Carr,

SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW:—

£14/15/+, plus

£18/10/- plus packing

* AMPLIFIER: MAY BE USED Hire Purchase terms, Deposit £4/11/9 and 12 monthly payments
FOR RECORD REPRODUC- |

£4/19/6, plus postage and

Microphone, £2/15/-, plus postage and carriage 1/-.
Reel Scotch Boy Tape MC2-111 (1,200ft.), £1/15/~, plus packing ~

2/6. Post free.

e
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WILLIAMSON AMPLIFIER KIT 15 gns.
plus 7/6 p. & p.

H.P. Terms:
Deposit £3.18.9 & 12 month y payments of £1.1.8

This Kit is pl and all
guaranteed exactiy to author 8 specification.

WILLIAMSON OUTPUT TRANSFORMER
Author’s Specif 3.6 ohma £4,10.0

MAINS TRANSFORMER 8P425A
(Compietely Shrouded)

Thi< Transformer has an additlonal 6.3 v. 3 A. and ts
capable of supplylng an extra 50 mA. for Pre-amp or

s are

ies

Feederunit  ....................... .12.6
WILLIAMSON CHOKES

12H 150 mA. Fully shrouded ............ 9'6

30H 20 mA. Fully shrouded ... 11,9

supplied with Valves for £5/5/-, postage and packing 2/6.

WIRELESS WORLD

PREMIER RADIO GOMPANY
PRE-AMPLIFIER |

AND TONE CONTROL UNIT

Suitable for nse with the ** Willimnson** or any other
Quality Amplifier. Two switched inputs with pre-set
volume controls. Tone controls, bass boost and cut
treble boost and cut. Output volume control, fitted into
Steel box 10%in.x 8in.x3in., sllver hammer finished
complete with black Perspex panel engraved in silver.

Power requirements LT 6.3 volts, 9 amp. HT 250 volts I
5 mA. Kindly state HT voltage avallable, it over
250 vnlts, to enable the correct dropping§Resistor to be
fitted in the Pre-amplifier. Completely wired. teated and

SEPTEMBER, 1955

PREMIER MAINS TRANSFORMERS

All primaries are tapped for 200-230-250 v. maing 40-100
cycles. All primaries are screened.
8P175B, 175-0-173, 50 mA., 4 v. @ 13,4 v. @

15/-

2-8 8. .iiiiiieiaiieracaaiiaiiaaiaas o

SP3.)0A 360-0-350, 100 mA., 5 v. @ 2-3 2

T o —

SP351A, 350-0- 350. 150 mA., 4 v. @ -3
36a.dv. @ 12a.,4v. @ 12

8P352, 350-0~3.70 150 mA 5v. @ 2-35 8.3v. @
2-3a,63v. @ 2-3

SP425A, 4250~425 "00mA 83v. @23a 83‘
@ 3-5a..5v. @ =5 a.

250-0-250, Bo mA., 63v. @ 4a,5v. @2a. .

350-0-350, 80 mA.,6.3v. @4a.,5v.G2a

200-230-250 output 3 v.-30 v., @ 2 a.

EHT., prlma.ry 230 v., secondary 1.75 Kv.,

23 A V. LAPDEA 2 V. - e rerenranrerannan 37/6
E.H.T. TRANSFORMER prlmary 210 v., 230 v.,

250 v. sacondarylx‘ and 2 v, L......... £3/716
E.RT. TRANSFORMER prlmxrv 210 v. . 230 v.

250 v., secondary 5 Kv. and 2v. ... .. £3/12/8

SIGUID T TTTO TG

u

TN TS

3-BAND SUPERHET
RECEIVER

MAY BE

BUILT FOR £7 19 6 l’kxm“sm

Latest type Superhet Circuit using
4 valves and metal rectifiers for opera-
tion on 200/250 volts A.C. mains.
Waveband coverage — short 16-50
metres, medium 180-550 metres, and
long 900-2,000 metres. Valve line-up
6K8 freq. changer, 6K7, IF, 6Q7,
Detector AVC and first AF, 6V6
output. The attractive cabinet to
house the Receiver sizz 12in. long,
64in. high, 5}in. deep can be supplicd
in either WALNUT or IVORY
BAKELITE or WOOD. Instruction
Boak 1/- post free, which includes
assembly and wiring diagrams, also a
detailed stock list of priced comiponents.

1

Build these NEW PREMIER DESIGNS

e £5.15.0

The circuit is the latest type TRF using 3 valves and
Metal
mains.

TRF RECEIVER

Rectifiers for operation on 200/250

T
DECCA MODEL 33A

RECORD PLAYER
ADAPTABLE FOR STND. OR L.P.

Includes crystal pick-up with sapphire stylus and a
light-weight plastle -prlna balanced arm. Heavy gauge
pressed steel case with brown
enamel finish ‘Iln  good
qualitv for operation on
A.C. maina 200/250 v.
50 c.p.s. Supplied
compiete with single
head (either stan-
dard or long play-

be supplied.
Pkg. and Carr, 5/~

DECCA MODEL 37A. Appearance as above (Model 33A)
lever speed change 33} r.p.m. and standard, crystal
turnover Head. £6/19/6. Plus packing and carr. 5f.

LOUDSPEAKERS
ELAC ELIPTICAL 77 x 47
PLESSEY 12°..
ELAC—2}in, dia. Moving Coil, 15 ohm imp.
ELAC—38in. dix. Moving Coil 3 ohms imp.

PLESSEY—S8in. .dia., Mains Energised, 3 ohms
imp. (600 ohms field) with Pentode Tranaformer 12/6

PLESSEY—S8iu. dia.. Mains Energised, 3 ohms
imp. (600 ohms Geld) . -10/6

PLESSEY—10in. dia. Moving .Cou, 3 ohms imp...23/6
GOODM ANS-~12in. dia., Moving Coll, 15 ohrus.

Plus 8/- packing and carriage ....... £8/12/6
VITAVOX—K12/20 l2|n_ dia., Moﬂng Coll
150hma. dmp. ..o, £11/11/-

Plus 5/- puklng and L&rrlage.

I TR T T R PR T T TTE TR

Plus 2/6 Pkg.
& Carr.

A.C.
Woaveband coverage Is 180-550 metres on
medium wave and 800-2,000 metres on long wave.
The dial s illuminated and the Valve line-up is
6K7 H.F. Pentode, 6)7 Detector and 6V6—Output.
The attractive Cabinets to house the Receiver size
12in. long, 6}in. high, 54in. deep, can be supplied
in either WALNUT or IVORY BAKELITE or WOOD

INSTRUCTION BOOK I/- (post free) which
includes Assembly and wiring diagrams, also
a detailed Stock List of priced component.

ALL-DRY
BATTERY

PORTABLE
RECEIVER

RADIO

1

MAY BE
BUILT FOR

Plus 2/6 Pkg.
and Carr,

£7.8.0

4 minlature Valves in a Superhet Circuit
covering medlum and fong waves.
Rexine covered Cabinets !l{in. x 10in. x
5%in. in two contrasting colours. Wine
with Grey Panel, or Blue with Grey
Panel, please state choice when ordering.
THE SET MAY BE USED EVERY-
WHERE-—home, office, car or holidays.
INSTRUCTION BOOK I/6 (Post
Free) which includes Assembly and
wiring diagrams, also a detailed
Stock List of priced components.

3-SPEED AUTOMATIC RECORD CHANGER |

Made by World-famous manufac-
turer. The Unit deslgned
to play 12in., 10in. and
7in. Records intermixed
in any order at 33f,
45 or 78 r.p.m. Capa- @
clty 10 records. New
reversible dual stylus
crystal Pick-up has extended
trequency 'range. For use on
1001125-"001‘2’»0 vol'.s 50
cycles. .C. l
LIMI’I‘ED QUAN’HTY ONLY.

Plus packing and carriage 5/-. £9 1 9 6
BRAND NEW, guaranteed

LIST PRICE

£16/10/-.

and in manufacturers’ original
carton.
BARGAIN OFFER
TRIPLEX GLASS

DARK SCREEN FILTER IN

18" x14* SUITABLE FOR ALL TUBES UP TO
17° 10/-. PLUS PACKING & POSTAGE 1/64.
LATEST TYPE RUBBER ESCUTCHEON SUITABLE
FOR 17" RECTANGULAR TUBES AT A SPECIAL

PRICE OF 10/-, PLUS PACKING & POST 1/6d.

LATEST TYPE
3-SPEED
SINGLE

By famoue
masufacturer with
crystal turnover head. for use
on 100-250 v. 50 cycle A.C.

mains. £7/19/6. Plues pkg. & carr. 5f-.

[ LHILETTTITTEN

ACCUMULATORS

2 volt 10 amp. (by famous maker)
2 volt 16 amp.

METERS

Full Soale External
Dedl Di )

CRYSTAL MICROPHONE
INSERTS

Ideal for tape recording and amplifier. No.
Matching transformer required, 8/6 post free

SPECIAL OFFER

Acos Microphone type 22- complete
with Stand . 9/6

MAINS NOISE ELIMINATOR KT
Two speclally designed chokes with three smoothing
condensers with circuit diagrame. Cute out all majns
noise. Can be assembled inside existing recetver, 4/11,
plus 8d. pkg. and carr.

Germanium Cryutnl Diodes.
doz.

/-

G.B.C. wire cnded, 2/86.
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1155 RECEIVER UNIT

GRADE 2
Slightly
complete
10 valves.
Frequency range
18.5 Mcfs. - 75
Ke/s. in 5 wave-
bands, £9/19/6.
Plus 10/6 packing
and carriage,
Hire Purchase Terms:
monthly payments of 17/-.

solled
with

POWER SUPPLY UNIT
WITH OUTPUT STAGE
FOR ABOVE

buiit into the unit.

payments of £1/1/0 plus 15/6 pkg. and carriage.

PUSH-PULL OUTPUT TRANSFORMERS.
2x 6V6 into 2/3 ohms, 5/6, post free.

] 1154. BRAND NEW COMPLETE WITH
4 VALVFS. £2/19/6, post and carriage 7/6.

METER RECTIFIERS.

leads 1-5 mA.. 6/9 post paid.

SLIDER RESISTANCE. Geared adjustments,
7.5 ohms, 4 a., 12/6, postage and carriage 1/6.

HE.
tapped 180-230 volts, 50 cycles. Secondaries 4.2 v.
10 a. 4.2 v. 10 a., 25/-, postage and carriage 2/6.

ROTARY RESISTANCE. Wire-wound heavy
duty 14 k. ohms, 7/6, postage and carriage 1/-.

£2/9/6 deposit and 10

Jones plugs for connecting the Power Pack to the
Recelver are included. The 6V6 output stage com-
plete with Qutput Transformer and 6in. speaker is
Price £5/5/- plus 5/- packing
and carriage. The two above units together on Hire
Purchase Terms £3/15/6 deposit and 12 monthly

Miniature type with

AVY DUTY L.T. TRANSFORMER. Primary

MINIATURE TUNING CONDENSERS
2-gang .0005 mfd. with trimmers .. . 69

WIRELESS WORLD

PREMIER VARIABLE IMPEDANCE
“MATCHMAKER"” M.O0.15 OUTPUT
TRANSFORMERS

Designed to meet the demand for an efficient vari-
able ratio Output Transformer 11 ratlos from 13 : 1
to 80 : 1, all centre tapped and can be used to
maich any output valves either singlc or push-pull
Class "A’, *‘ABI’, "AB2’ or ‘B’ to any low impedance
speech coil or combination thereof. Primary Induc-
tance 50 henries 15 watts audio 100 mA. Price 45/-.

SEND 2.d. STAMP FOR OUR
1955 CATALOGUE

SELECTION OF H.P. ITEMS

GRUNDIG TK.819. Cash price £99/15/-. Deposit
£24/4/-, 12 monthly payments £6/18/6. Postage
and packing 21/-.

GRUNDIG TK9. Cash price £68/5/-. Deposit
£17]5/-, 12 monthly paymenis £4/13/6. Postage
and packing 15/-.

LEAK TL10 AMPLIFIER AND PREA MPLI-
FIER. Cash price £28/7/-. Deposit £7/1/6, 12
monthly payments £1/19/-. Post and packing 7/6.
LEAK DYNAMIC PICKUP WITH DIAMOND
STYLL (A) Cash price £11/9/6. Deposit £2/16/-,
9 monthly payments £1/1/6 (B) with Extra head.
Cash price £19/5/3, Deposit £4/16/3, 12 monthly
payments £1/6/6. Mu Metal Transformer £1/15/-.
Post and packing 8/-.

TRUVOX TYPE C AMPLIFIER. Cash price
£16/16/-. Deposit £4/2/6, 12 monthly payments
£l/ /3. Posl and packing 7/6.

O DECK. Cash price £23/2/-.
Deposll £5/16[- 12 monthly payments £1/11/9.
Post and packing 7/6.

CO TUNER UNIT MODEL RF/720. Cash
prlce £15/15/-. Deposit  £3/18/9, 12 monthly
pavments £1/1/8. Post and packing 5/-.

GARRARD CHANGER TYPE RC80. A.C./D.C.,
with turnover head. Cash price £26/2/5. Deposit
£6/15)5. 12 monthly payments of £1/15/6, plus

packing and carrlage 7I

COLLARD TR RIPTION UNIT TYPE
20/10. Cash price £ISIllIll. H.P. Terms: Deposit
£4/12}-, 12 monthly payments of £1/6/-. Packing
and carriage 7/6.

GRUNDIG TK12. Cash price £73/10/-. H.P.
Terms: Deposit £18/6/-. 12 monthly payments at
£5/1/2. Packing and carriage 21/-.

PREMIER RADIO COMPANY

RADIOGRAM CHASSIS

5 Valve 3-wave-
band Superhet
Receiver cover-
Ing short, medium and long waves. Using the latest
miniature all glass valves, overall chassis size
134in. x7in hnghx6!n deep, dial aperture 10in. X

43in. B! D NEW, READY FOR USE AND
GUARANTEED 10 5 0
Postage and packing 10/-. -

Or on Hire Purchase terms, deposit £2/5/- and
9 monthly payments of £1.

CABINET available for above Chassis in figured
walnut lined with white sycamore, size 3ft. wide,
2ft. 8in. high, Ift. Sin. deep, £15/15/-
Or on Hire Purchase Terms. deposil £3/18/9 and
12 monthly payments of £1/1/8.

Packing and Carriage extra.

PORTABLE TAPE RECORDER CABINETS

All Rexine covered

Tape Deck Amplifier Type Price
Lane Mk. VI Premier Mk. VI £4/19/6
Truvox Mk. [II E.AP. T.D.1 £4/4;-
Truvox Mk. [II  Premier T.D.2  £4/4/-
Truvox Mk. III  Truvox C T.D3 £4/4/-

Plus Postage and Packing 5/-.

We carry a comprehensive stock of com-
ponef\ts by all leading Manufacturers.

Universal praise for Volume 1.

This
recommended.”—
The Practical Radio Engineer.

“...a very valuable book,

‘. .. worth double its cost.
book is highly

excel-
and

lently written, illustrated
British

produced.”’—Yournal of the
Institution of Radio Engineers.

‘““The Book succeeds where others
have failed.”=Marconi Reuview,

of circuit alignment.

service work.

By E. W. A. Spreadbury M.BRIT.LR.E.
work follows on logically where Volume 1 left off. It covers the video
circuits, vision tuning and detector circuits and includes methods of
multi-channel tuning, the sound channel and power-supply circuits.
There is also a chapter on television aerials and another on the technique

Completes a standard work for Television Engineers

Television Receiver
Servicing : Volume 2

Receiver and Power Supply Circuits

With Volume 1 this book provides the experienced service engineer
a complete picture of the problems likely to be encountered in television

NOW ON SALE —GET YOUR COPY TO-DAY
Published for “Wireless & Electrical Trader"

From booksellers or direct from Dorset House, Stamford Street, London, S.E.l.

Volume 2 of this unique
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set

designers headache

Who ever heard of a set designer with no
headaches ? We haven’t. But we do know
of many with considerably fewer headaches
since they discovered the Monarch Auto-
matic Record Changer.

Many manufacturers have, in fact, found
the Monarch to be so completely reliable
they have eliminated their own tests !

Any designer with more than his fair share
of headaches would do well to examine the
Monarch carefully. His critical appraisal
will reveal a changer with many virtues,
no vices—and no headaches.

The Monarch is now fitted as standard
equipment by the majority of the world’s
leading set makers.

special features

Exclusive “Magidisk * automatically
selects 7 in., 10 in. and 12 in. records,
intermixed.

Plays up to 10 records at 334, 45 or 78
r.p.m.

High compliance crystal cartridge fitted
with dual sapphire styli.

‘Rotocam’ centralized control is simple,
foolproof and trouble-free.

Iindependently tested Monarchs have
completed equivalent of over 90 years’
faultless performance.

world’s finest autochanger

BIRMINGHAM SOUND REPRODUCERS LTD - OLD HILL - ENGLAND
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1
REASONS FOR 90° SCANNING

The screen size of direct-viewing picture tubes has
grown rapidly since the television service was re-
started after the war. The 9-inch circular tube of
1946 has been supplanted by progressively larger
tubes, the latest of which has a s
rectangular face with a 2l-inch
diagonal. If these larger tubes had
been merely expanded versions of
the 9-inch tube, the problem of
cabinet depth, which was present
even in 1946, would have been very |
much aggrayated. Tube lengths,
however, have been kept within
reasonable limits by the introduc-
tion of greater scanning angles. If,
for a given screen size, the scanning |
angle of the electron beam is in-
creased, it follows that the gun and
the deflection coils will be moved *
in towards the screen, and the
overall length of. the tube will be
reduced. The eflectiveness of this
solution to the problemis shown by
the fact that a 21-inch tube with
the same scanning angle as a 9-inch
tube would be half as long again as it actually is.
The new Mullard 21-inch, 90° tube type MW53-80,
which is shown in the photograph, is, in fact, about
three inches shorter than a 70° tube of the same
screen size.

CIRCUIT AND TUBE PROBLEMS

Wide angle scanning -eases cabinet design, but it
brings problems of its own. The most serious is the
disproportionate increase in the deflection coil power
requirements. If the scanning angle is changed from
70° to 90°, the power which must be supplied by the
line timebase output transformer is increased by
50 per cent. A second complication is that the beam
at maximum deflection is liable to be intercepted by
the envelope of the tube, producing corner cutting

33. MW53.80: A 90° TELEVISION PICTURE TUBE

of the picture. Thirdly, in tubes with approximately
flat faces, the deflected beam strikes the screen at
increasingly acute angles, and the spot may be
maskedly defocused at the edges of the screen.

These difficulties have been countered by improv-
ing the efliciency of the scanning
system and its associated circuits,
so that the increase in power drain

‘ is not out of proportion to the gain

! in useful picture size. A practical

line scanning circuit, in which the

efficiency is improved by the use of
the full h.t. line potential in con-

- junction with tuning of the leak-

age inductance of the output

transformer, will be described in a

further advertisement in thisseries.

Deflection defocusing and corner
cutting are overcome by careful
tube and deflection unit design. In
particular, the scanning coils and
the front of the yoke are shaped to
fit the cone of the picture tube—
giving optimum sensitivity.

A NEW PICTURE TUBE

The Mullard MWS53-80 is an indirectly heated
direct-viewing tube with a 90° deflection angle and
a rectangular screen with a 21-inch diagonal.” The
metal-backed grey glass screen, with white fluor-
escence, has a useful area of 378mm by 482mm.
The tube incorporates an ion trap, and the electron
gun is designed to give uniform focus over the whole
screen. Magnetic focusing and double magnetic
deflection are used. The capacitance formed by the
external conductive coating and the final anode may
be used to provide smoothing for the e.h.t. supply.
The 6.3V, 300mA heater is suitable for parallel or
series connection. The overall length of the tube is
507 &+ 10mm.

Operating data for the MW53-80 will be included

in the reprint of this advertisement.

Reprints of all the advertisements in the *“Valves, Tubes, and Circuits” sertes, with addi-
P

D=
[Mullard]
N

MULLARD LTD : TECHNICAL, SERVICE DEPT., CENTURY HOUSE .

tional notes, are available without charge from the address given below.

SHAFTESBURY AVENUE °* LONDON W.C.2
MVM 333
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SUMMARY OF CONTENTS

Valve ratings and base connection symbols. Radio engineering formulae and NEW

circuits.
Classified list of nearly 300 valves, teletubes

Brimarize section. Valves and teletubes.
and selenium rectlifiers,

Up-to-date substitution list of American
! . : ] 1 types.
Germanium diode section including ratings
T ——. 2 ¢ Equivalents and C.V. numbers.
in vari .
Detalls of Trustworthy types.
Brimistors section. Valuable information on Transistors.

Send 5/- for your copy, to:

Srandard Telephortes and Cobles Limired

Publicity Dept. FOOTSCRAY - SIDCUP ' KENT FOOtscray 3333
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”[W_ QUITE EXGEPTIONAL IN DEFINITION
AND QUALITY OF REPRODUCTION
The -G€GS* HGP 59 Series

Turnover Pick-up
Cartridges

This new ACOS “High Definition’ Series rep-
resents a most important advance in “turnover”

pick-up cartridge design. There are two versions
— the HGP 59-1 with a normal output which
will give superb wide-range reproduction in the
highest grade radiogram, and the HGP 59-3
which will load a single valve amplifier in a por-
table player. Both have all the features listed
on the left.

Salient Features

Extremely smooth response with no
peaks to colour or mar reproduction.

3
New type stylus mounting reduces all
Pick-up distortion to an absolute mini- (-4
mum. i |
aoHHH - i LLEN VOLTS
* o | .
. 4 1 TN\
Extremely light stylus pressure. j s, = 1 Sl 1L MHED
B3 s B > I ! %_‘H,!{'« e — 4
% ! i [T - .
Very compliant stylus—superb transient 50 i i - | m VOLTS
response, low record and sapphire wear. LT [T I \
00 1000 10000 15000

Sapphire styli replaced very simply with-
out any tools whatsoever.

* FREQUENCY IN CYCLES PER SECOND 4MW /
Wiy’
0

*

i . . 4 +10db ACF | VOLY /
Positive turnover mechanism with a » o -1 00 BCF TvOLT 3
neutral position. = =

" i

Precision sapphires made by the finest l
precious stone lapidiaries. Individually L o £ 1
inspected under 500x magnification. : — | r‘\h\ 1

# - L (eI 1
_ T TS f
Each unit very carefully checked for sen- e | T 111 ‘T\ (\ VOLT
sitivityand response and finally subjected JHRN | | \

to a critical listening test before being e 1 1659913000

despatched from the factory. e

THE RADIO SHOW
EARLS COURT

STAND No. 201

ACOS devices are protected by patents, patent applications and registered designs in Great Britain and abroad.

COSMOCORD LIMITED - ENFIELD - MIDDX - TEL: ENField 4022
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“BELLING-LEE”
NOTES

GI9AED

CROYDON

Within a week of publication of this
issue of the “ Wireless World,” the
‘“ Belling-Lee » band III experimental
transmitter at Croydon will have
closed down. We would like to thank
all those readers who have assisted us
by sending in reception reports. We have
also been very pleased to receive
letters of appreciation from so many
dealers and others in the Trade. So
far as we are concerned, we are grate-
ful to those members of our staff who
have carried out the duties of station
operators. Up to the time of writing
the station has kept to schedule with
only a one minute breakdown from the
starting date of April 1st. The only
other times the station has been ‘ off
the air ” during scheduled hours has
been due to co-operation with I.T.A.
engineers testing on dummy load etc.
G9AED Croydon now closing down.

] BEULAH HILL
LONDON

- 1 "
FREQUENCY 194-75 Mcfs I
e S W

NOW CLOSING DOWN!

SEAMED v. EXTRUDED
TUBES for TELEVISION and
V.H.F. AERIAL ELEMENTS

Some people are rather inclined to
look upon the use of all forms of seamed
tube as a means to achicve cheapness,
but it is significant that one prominent
maker of television aerials is changing
over from extruded to seamed tube as
quickly as possible, and perusal of the
findings of the research project into
this question removes all doubt as to
reasons why.

In the manufacture of extruded
tube, the alloy in a “ semi-plastic ”
condition is forced through a die, and
the resulting grain structure is short.
Any flaw in the element may result in
fracture, and such a flaw may appear
anywhere along its length.

In the manufacture of a close seamed
rolled tube, a strip is cut along the
grain from a sheet of the correct alloy;
this strip is rolled to form a tube.
The grain is along the length of the
tube which is work hardened during the
process.

The tables showing tensile tests show
the seamed tubes to be superior under
all headings; tons per sq. inch, 0.1%
proof stress, ultimate tensile stress,
elongation and Young’s modulus.

Deflection tests also favour the
seamed tube.
The table showing Fatigue tests

show the most astonishing figures.
Here the elements in their normal
housings were subjected to vibration
tests. Both types of element being
tested horizontally and vertically until
fatigue cracks appeared. The advantage”
of the seamed tube over the extruded
tube is in the region of 4: 1.

Authorities are satisfied that in
general it is not high wind that causes
aerial elements to snap, but fatigue.

These tests were carried out on
elements manufactured from standard
alloy specifications commonly used in
good practice.

Dra\:'in tube B.S.1471 HT.10WP.

an

Seamed tube B.S.1470 HS.10.

Itis imﬁortapt to note that manganese
is generally omitted from billets used
for extrusion, as it slows down the
rate, but the presence of this metal in
significant quantities in the sheet
from which the seamed tubes are rolled,
has the effect of retarding corrosion.

There is insufficient capacity in the
country to supply the requirements
of the one manufacturer using this
method of construction.

Finally, no claims are made for the
use of seamed tube under conditions
of tortional stress, as in crossarms,
booms or masts. This would definitely
be a wrong application.

From careful consideration of the
facts it would appear that there is
quite a lot in favour of rolled seamed
elements correctly manufactured.

Belling & Lee Ltd.,
Great Cambridge Road,
Enfield.
NDB/EFW Middlesex.
15.7.55.

A NEW
HIGH-GAIN 3-ELEMENT

This further addition to the “* Belling-
Lee” band III range was designed
specifically as an inexpensive high
gain aerial to cover channel 9 only.
Available with various mounting
arrangements and listed under L923.

Advertisement of
BELLING & LEE LTD.
Great Cambridge Rd., Enfield, Midéx.
Written 24th July, 1955
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A range of lightweight
plugs & sockets

"
\\SCREENECTOR

for instrumentation, etc.

These non - reversible,
screened connectors ac-
commodate cables up to
0.24in. overall diameter
and are available for 1
to 3 ways. Points to note:—A spring-
loaded locking ring is now incorporated
giving vibration-proof locking; resilient
skirt maintains screen contact even if
locking ring is left undone; contacts as-
sembled on moisture resistant, nylon-filled,
phenolic moulded insulant ; rubber cable
support to minimise wear at clamping
point; housing designed so that the

oulded inserts can be interposed, i.e.
ftxed or free plug, etc.; flange permits
use on panels of any thickness.

New type plugs (L.788, L.789 or
L.790 range) will mate with old type
sockets (L.722, L.625 or L.715 range)
locking as formerly, and old type plugs
will mate with new type sockets but will
not lock in as the ring is not spring-loaded.
Apart from this both ranges are inter-
changeable mechanically and electrically.
Contact Resistance: —less than 2 millichms
per pole.

Working Voltage: 150 v. d.c. or ac
peak.

Insulation Resistance :—60,000 megohms
at 500 v. d.c. between contacts and from
contacts to housing.

'BELLING & LEE LTD|

GREAT .CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND |

e R S S
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Marconi VHF
Multi-Channel Equipment

TYPE HM 181

Multi-channel radio links are not only recognised
economic alternatives to line and cable routes wherever
the latter are costly because of intensive urban
development or the wild nature of the terrain; they
are frequently preferable in their own right. The type
HM 181 equipment has been designed for compara-
tively simple schemes using two terminals working
point-to-point or with a limited number of repeaters.
It operates in the frequency range 150-200 Mjcs,
employs frequency modulation and gives high perform-
ance with low distortion.

It provides the following facilities:—

® 8, 16 or 24 channels

® Repeaters with easy channel dropping facilities
® Unattended operation

® Engineers’ order wire

@® Ease of access for maintenance

Over 80 countries now have Marconi equipped telegraph and
comnmumication systems. Many of these are still giving trouble free
service after more than twenty years in operation

DI
2

ko
.
b

Lifeline of communication

MARCONI

COMPLETE COMMUNICATION SYSTEMS

Surveyed, planned, installed, maintained

MARCONI'S WIRELESS TELEGRAPH CO., LTD.,, CHELMSFORD, ESSEX

Partners in progress with The * ENGLISH ELECTRIC’® Company Ltd.
Lc7
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Complete 5 valve Superhet
3-wave band receiver suitable
for A.M, or F.M, reception

An entirely new series of courses designed to teach Radlo, Television and
Electronics more quickly and thoroughly than any other method. Specially
prepared sets of radio parts are supplied and with these we teach you, in your
own home, the working of fundamental electronic circuits and bring you easily P
to the point when you can construct and service radio receivers, etc.

\’I)Vhether yot):l are a student for an examination; starting a new hobby; FILQ RS bOH kowmm
intent upon a career in industry; or running your own business — these Practical FOR
Courses are ideal and may be yours at very moderate cost.

With these outfits, which you receive upon enrolment and which remain
your property, you are instructed how to build basic Electronic Circuits
(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and PROSPECTUS
servicing of complete Radio and Television Recelvers.

—<]NEW TELEVISION COURSE including a complete set of To E.M.I. INSTITUTES,

equipment dealing with the design, construction and servicing of a high | Dept. 127X, Grove Park Road, London, W.4. I
quality television receiver. I Please send me your FREE book on Practical Courses. |
Courses (with equipment) also available in many other engineering subfects.

COURSES FROM 15/- PER MONTH

I
| .
EMI INSTITUTES eopese o e
I
I I

Subject(s) of interest.........

An educaticnal organisation serving the E.M.l. Group of Companjes which include

, “HIS MASTER'S VOICE,” MARCONIPHONE, COLUMBIA, ETC.

SEPTEMBER/SS 1C.68A
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Why Ediswan Clix P.T.F.E.
Valveholders are widely used
in B.B.C. Television equipment

Large quantities of Ediswan Clix P.T.F.E. Valve-
holders are used in B.B.C. Television equipment.
Only the combination of the finest insulation—
P.T.F.E., the most efficient contact material —
Berylium copper — and Ediswan Clix design and
manufacture can match the requirements of
efficiency and reliability in this and all other

stringent valveholder applications.

Ediswan Clix P.T.F.E. Valveholders are fully
type approved for Services Grade 1, Class 1 con-
ditions. Full details of these valveholders and
other components in the Ediswan range are given
in catalogue CR.1681. Manufacturers and
Development Groups may have a copy on request.

EDISWAN

Bl

RADIO, TELEVISION & ELECTRONIC COMPONENTS

THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.I. Group of Companies
155 Charing Cross Road, London, W.C.2 and Branches.  Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London
CR3
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MARCONI-SIEMENS |

Five Band Split
Privacy Radio b |
Telephone Equipment —

AMPLINERS

5 D Sy P S D Y S S S S S S -

1 r 1 rr°t1rr1°r 1 " * 17 1 I"T "|&

This equipment, which may be switched in or out of
use at the radio terminal, provides a very high degree
of privacy for speech on a radio-telephone circuit by:-
(1) splitting the speech band of 250-3000 ¢/s into five
sub-bands of 550 ¢/s and recombining them in different
relative positions,

(2) inverting the frequency range of any one or more
of the sub-bands, and

(3) rearranging the combination of the sub-bands
simultaneously at both ends of the radio-circuit in
accordance with a pre-arranged sequence at controlled
intervals between 4 and 20 seconds.

The resulting speech band, which modulates the trans-
mitter, is unintelligible and the frequent regrouping of
the sub-bands, with or without inversion precludes any
simple method of interception. A reversal of the
process at the distant terminal restores the original
speech. The processes involved are reversible, thus
common channel equipment can be used for both
transmission and reception. Amplifiers in the privacy
path compensate for the losses in band splitting and
recombining. The simultaneous switching system,
operates by means of relays under the control of a
synchronous motor driven by a high precision crystal
oscillator, this does away with the need for a trans-
mitter pilot tone.

GEVERS
ROTHER

. \
Df\[Wle THE LINK BETWEEN RADIO AND LINE COMMUNICATIONS
"""/ /4

Full technical details of this and other Marconi-Siemens equipment,
which provides completely integrated radio and line telegraph
and telephone systems may be obtained from either

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX
OR SIEMENS BROTHERS AND COMPANY LIMITED, WOOLWICH, LONDON, S'E,.;ig
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LEARN THE PRACTICAL WAY
— COURSES WITH EQUIPMENT

"
1

|

|

|

]

I With many courses we supply actual equip-

: ment thus combining theory and practice

| in the correct educational sequence.
'r The equipment, specially prepared and
: designed, remains your property. Courses

{ include: Radio, Television, Electronics, 1
= Draughtsmanship, Carpentry, Photography

1 and Commercial Art, :
: Amateur S.W. Radio, .
| Electricity, Languages,
: Mechanics, etc.
l .

I
|
|
|
|
|
|

Equipment supplied upon enrolment and
remains your property.

WIRELESS WORLD

*
*

PRIVATE AND

THE ADVANTAGES OF E.M.I
% The teaching methods are planned to meet

SEPTEMBER, 1955

POST THE COUPON TODAY
FOR OUR BROCHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER

150 CAREERS AND HOBBIES

TRAINING

modern industrial requirements.

We offer training In all subjects which provide
lucrative jobs or interesting hobbies.

% The student Is taken carefully and thoroughly

through his chosen subject.

A tutor s personally allotted by name to ensure
private and individual tuition.

Free advice covering all aspects of training is given
to students before and after enrolment with us.

INDIVIDUAL TUITION IN YOUR OWN HOME

Accountancy
Advertising
Aeronautical
Engineering
Automobile
Engineering
Banking
Book-keeping
Building
Buslness
Management
Carpentry
Chemistry
Clivil Service
Clvil Engineering
Commerclal Subjects
Commercial Art &
Drawling

Customs & M.C.A. Licences Secretaryshlp
Excise Officer ~ Mechanical Shorthand &
Draughtsmanship Engineering Typing

Economics Motor Engineering  Sound Recording
Electrical Photography Structural
Engineering P.M.G. Licences Engineering
Electronics Potice Tele-
Fashion Drawing Productfon communications
Heating & Engineerlng  yyyeyision
Ventliating Public Speaking Time & Motion
Engineering  Radar Stud
Industrial Radlo & Televislon Tracin Y
Administration ~ Servicing 0
Journallsm Radio Engineerlng  Welding
Languages Refrigeration Writing
Marine Retali Shop Workshop Practice
Englneering Management  Works
Mathematlcs Salesmanship Management
Sanitation and many others.

Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.l.Mech.E.,
L..0.B., A.C.C.A., AC.LS.,, A.M.Brit.L.LR.E., A.M.LLA., City & Guilds Examinatlons, R.S.A

Certificates, etc.

Courses from 15/- per month

POST 'THIS COUPON TODAY

O

Please send without obligation your FREE book.

INSTITUTES

THE ONLY POSTAL COLLEGE WHICH
IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION

NAME

E.M.I. INSTITUTES Dept. 121k,
Grove Park Road, London, W.4.

ADDRESS

SUBJECT(S) OF INTEREST -
1 (We shall not worry you with personal visits)

)

SEPTEMBER
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hew world-beating

'SCOTCHBOY'

R play

magnetic recording tape

1I90m

THE FINEST BASE-FILM EVER MADE

The astonishing new polyester base-film for ‘Scotch Boy
190M,’ is so much stronger than other tape bases that it can
be made 334% thinner—and still be stronger. This means

Tough, thin, % you get 50% more length—and 50% BEXTRA PLAYING TIME—
on the same-sized reel.
polyester base Polyester film is a naturally limp and flexible material,

and is little affected by temperature and humidity changes.
‘Scotch Boy 190M’ tape conforms snugly to recorder heads,

is easy to handle, winds trimly, and tracks smoothly. It
has an indefinite life in storage, and is an ideal tape for

archive purposes.

U P To NEW THIN COATING

The new and potent oxide coating of ‘Scotch Boy 190M? tape
gives clear, crisp reproduction of every frequency in the
‘ audible range. High-frequency responsc shows a specially
6 H o U Rs notable improvement. Qutput variations from reel to reel and

within each reel are remarkably small and, as with all Scotch
Boy tapes, background noise is negligible.

PLAYING AR

‘Scotch Boy 190M’ has been developed and produced in

M E Britain by the 3M Company. Its appearance in Britain is its
TI M I first appearance in the world. This is a landmark in the devel-
opment of tape recording.

‘ ppaticAl W de ot e

n"_ormal §,200-foot reel.
‘SCOTCH BOY? I90m

MAGNETIC RECORDING TAPE
with polyester base

LS

' &
)

ANOTHER xfmtty PRODUCT

TR AR R ALY

MINNESOTA MINING & MANUFACTURING CO. LTD.
LONDON, BIRMINGHAM, MANCHESTER AND GLASGOW.

ST Rt A SRR I

TR IR R

gl
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STABILISED POWER SUPPLY UNIT
ror PHOTO-MULTIPLIERS

Ediswan now have available a new stabilised power supply unit
which has been specially designed to feed Photo-Multipliers.
It is particularly suitable as a supply unit for Ediswan Mazda
Photo-Multipliers type 27.M1, 27.M2 and 27.M3.

BRIEF SPECIFICATION TYPE R1184

INPUT OUTPUT STABILITY |OUTPUT RESISTANCE | RIPPLE

i}

High stability low ripple A 10% change in mains | ]

D.C. supply variable be- input voltage results in a

200-250 v., 40— 100 c.p.s. tween 300 and 1,100 volts. change of less than 0.17; | Approximately 1,500.0hms. Less than 0.01%; R.M.S.
Max. current 2 mA. Pos. between 1,100 volts and

or neg. may be ecarthed. 600 volts output. ‘

M O U N T I N G The Unitis suitable for standard rack mounting or for bench use. Bench Stands are available.

s

- « alb

/.\ PRICE — £48

Further information is available. on request

EDISWAN

RADIO DI VIS{ON - THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 Charing Cross Road, London, W.C.2. Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London
Member of the A.E.I Group of Companies

SPIIS
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Both for studio and outside broadcasting of tele-
vision programmes Marconi equipment is required
at every stage of production and transmission.
Cameras, Picture and Waveform Monitors, Vision
Mixers, Telecine Equipment where film sequences
are included, Microwave Links, Transmitters and
Aerial must all be matched as components of a
completely integrated system with a designed per-
formance. The long experience and advanced
technical knowledge of the Company’s Broadcast-
ing Division are at the disposal of all who are
responsible for television, throughout the world.

WIRELESS WORLD 101

Marconi Gomplete
TELEVISION
SYSTEMS

- wm am e e = = _.—-——-——-—-———.c1

r
1 |
| !
:‘ Shown above is the Marconi :
: Mk. III Camera for 4}“or3” / :
: image orthicon tube. It com- ./~ ;
: bines technical excellence , :
: with optimum operating / : :
| L . = |
) facilities, On the right Y \? i
: is a typical Marconi :
' p

{ Television Aerial ‘ :
1

| array. ; !
' [. & i
' 430 !

L —e e e—m— -

Marconi Television Equipment is installed in every one of the B.B.C.’s Television
stations and has been supplied to countries in North and South America, Europe
and Asia. Compatible colour television was first demonstrated in Britain by Marconi’s,

Lifeline of communication
MARCONI

Complete Broadcasting and Television Systems

MARCONVUI'S WIRELESS TELEGRAPH CO. LTD.,, CHELMSFORD, ESSEX

Parmers in progress with the *ENGLISH ELECTRIC® Company Limited
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THE WESTON RANGE
0F RECTANGULAR
INSTRUMENTS

> Supplied as D.C. moving coil, A.C. rectifier and H.F.
T . 2l thermocouple types; also A.C./D.C. moving iron types.
b | - == Four sizes are available with scale lengths of 2.5in.,
3.2in., 4.2in. and 6.25in.

Front of panel or back of panel mounting may be
adopted as desired, and if the former method is used
there is complete interchangeability with existing
round models. The 3.2in. and 4.2in. scale instruments
are available with either illuminated or non-illuminated

WESTON ELECTRICAL INSTRUMENTS INCLUDE :— dials; the 2.5in. and 6.25in. scale instruments being
LABORATORY STANDARDS : PRECISION GRADE available only with non-illuminated dials

INSTRUMENTS - INDUSTRIAL GRADE INSTRUMENTS

PORTABLE, ROUND, RECTANGULAR AND EDGEWISE W E S T 0 N
SWITCHBOARD AND PANEL MODELS - PORTABLE TEST

SETS : RELAYS : AIRCRAFT INSTRUMENTS Measuring Instruments

SANGAMO WESTON LIMITED
Enfleld, Middlesex. Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield

Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 41151,

Branches: London, CHAncery 497! . Glasgow, Central 6208 . Manchester, Central 7904 . Newcastle-on-Tyne,
Newcastle 26867 . Leeds, Leeds 30867 . Liverpool, Cencral 0230 . Wolverhampton, Wolverhampton 21912
Nottingham, Nottingham 42403 . Briscol, Bristol 21781 . Southampton, Soton 23328 . Brighton, Brighton 28497

Why I bought a (EIIEID

People like myself are inveterate listeners. For us, music
and other pleasures of the mind—drama, discussion, verse—
are as necessary as food.

In my case I found a need to ‘ capture and keep ” the
memory of things that delighted my ear—to record the peer-
less performance or the subtle interchange
between accomplished speakers.

For this, my Grundig Tape Re-
corder is perfect. It has a wide
range, high fidelity reproduction
and simple controls with looks
that match its performance.

3

m THE FINEST TAPE RECORDERS IN THE WORLD {

See yeur nearest Grundig dealer or write to us for full details, l

GRUNDIG (GT. BRITAIN) LTD. (Dept. W) 39/41 NEW OXFORD STREET, W.C.1. | AL AL
(Electronics Division, Gas Purification & Chemlical Co. Ltd.) G/TK 105 ' Attractive H.P. terms a\‘/aihbl._
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VORTEXION TAPE RECORDER

Y The total hum and noise at 71 inches per
second 50-12,000 c.p.s. unweighted is better
than 50 dbs.

% The meter fitted for reading signal level
will also read bias voltage to enable a level
response to be obtained under all circum-
stances. A control is provided for bias adjust-
ment to compensate low mains or ageing
valves.

Y A lower bias lifts the treble response and
increases distortion. A high bias attenuates
the treble and reduces distortion. The
normal setting is inscribed for each in-
strument.
% The distortion of the recording amplifier
under recording conditions is too low to be
accurately measured and is negligible.
% A heavy mu-metal shielded microphone
transformer is built in for 15-30 ohms
balanced and screened line, and requires
only 7 micro-volts approximately to fully
load. This is equivalent to 20ft. from a
ribbon microphone and the cable may be
extended 440 yds. without appreciable loss.
Y The .5 megohm input is fully loaded by
18 millivoits and is suitable for crystal
P.U.s, microphone or radio inputs.
The amplifier, speaker and case, with detachable lid, Y A power plug is provided for a radio feeder unit, etc.
measures 8Lin. x 224In. x 152in. and weighs 30 Ib. Variable bass and treble controls are fitted for control of
N 2 the play back signal.
PRICE, complete with WEARITE TAPE Y The power output is 3.5 watts heavily damped by negative
DECK 50 £84 0 O feedback and an oval internal speaker is buiit in for monitoring
purposes.
¥ The play back amplifier may be used as a microphone or gramophone amplifier separately or whiist recording is being made.
Y The unit may be left running on record or play back, even with 1,750ft. reels, with the lid closed.

POWER SUPPLY UNIT to work from 12 voit Battery with an output of 230 v., 120 watts,

50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £I8 0 0.
We supply and recommend the Jason F.M. Feeder Unit. PRICE £15 17 0, including Purchase Tax.

3-WAY MIXER AND PEAK PROGRAMME METER

FOR RECORDING AND LARGE
SOUND INSTALLATIONS, ETC.

One milliwatt output on 600 ohm line (.775V)
for an input of 30 micro-volts on 7.5-30 chm
balanced input.

Output balanced or unbalanced by internal
switch. The meter reading is obtained by a
valve voltmeter with | second time constant,
which reads programme level, and responds to
transient peaks.

Calibration in 2 db steps, to plus 12 db and
minus 20 db referred to zero level. Special
low field internal power pack supplies 8
valves including stabilising and selenium
rectifier, consumption 23 watts.

Manufactured by

VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.”
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‘‘Extratop”’

£12-10s.

Add to the wide response already obtain-
able from the famous Phase Inverter
Speaker by merely adding the new
‘¢ Extratop >’ Dynamic Pressure Tweeter
Unit complete with Crossover. Impedance
15 ohms. Suitable for use in conjunction
with any 15 ohm speaker but even better
with the Phase Inverter Speaker.
Tweeter £12 10s; Phase Inverter Speaker
£14 10s.

£14-10s.
SOUND SALES LIMITED

** Manufacturers of all A-Z Products (‘A-Z° Regd. Trade Mark)*
Works and Acoustic Laboratories :—
WEST STREET, FARNHAM, SURREY, ENGLAND

Tel. Farnham 6461 (3 lines) ** Grams : Sounsense Farnham '’

SEPTEMBER, 1955

Quartz Crystals of any shape and size cut and

ground precisely to specification and coated, if

required, with Gold, Silver, Aluminium or
Rhodium, etc.

Brookes CrystaLs L1p

Suppliers to Ministry of Supply, Home Office, B.B.C,, etc.
18§/3 TRAFALGAR ROAD, GREENWICH, LONDON, S.E.10
Phone: Greenwich 1828
Grams: Xtals, Green, London. Cables: Xtals, London.

<’ S S6.Brown

& SINGLE
HEADSET

with

BOOM
MICROPHONE
for :—

TELEPHONE OPERATORS
CONFERENCE INTERPRETERS
BROADCASTING  TECHNICIANS

igned with fully ad-
|us ble single earpiece
and microphone. Leaves
both hands free. Enables
operators to listen and
speak, independently.

Earpad and Microphone
housings moulded from
dermatitis-proof rubber.
Designed to withstand
very heavy wear.

(Available with two ear-

S. G. Brown provide Head-
phones and associated equip-
mentfor all known purposes.
Brochure "W’ sent on
request. pieces if desired.)

Telephone:
Watford
7241

4

SHAKESPEARE STREET WATFORD HERTS.
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"SCOTCH BOY'

Electrical Tapes

NOW
with Thermosetting Adhesive

In the field of component assembly, ‘Scotch Boy’
electrical tapes have long been unrivalled for strength,
ease of application, and excellent dielectric properties.

Now a new range of ‘Scotch Boy’ electrical tapes, with
thermosetting adhesive, has been introduced. These
remarkable new paper, glass cloth, and acetate cloth
tapes have the same ability to stick at a touch, but the
adhesive cures firm when components are subjected
to the normal drying cycles.

The cured adhesive has greatly increased solvent re-
sistance, and soft spots are eliminated. The new tapes
are, therefore, ideal for use with solventless varnishes
and casting resins.

HERE ARE TYPICAL APPLICATIONS:

CENTRB RIGHT No. 27 Glass Cloth Tape holds the leads and insulates
the lead wire splice of a lighting transformer

TOP RIGHT No. 38 Paper Tape is used to anchor, start, and
finish wires
TOP LEFT No. 38 Paper Tape binds and insulates motor

field coils

BOTTOM RIGHT No. 28 Acetate Cloth Tape anchors leads in second-
ary windings, and No. 38 Paper Tape holds fibre
2atl pads of a transformer

MINNESOTA MINING AND MANUFACTURING COMPANY LIMITED

WIRELESS WORLD

FOR SPEED AND ECONOMY IN COIL ASSEMBLY

"SCOTCH BOY'

(Regd. Trade Mark)

Electrical Tapes
ANOTHER @ PRODUCT

LONDON BIRMINGHAM * MANCHESTER °* GLASGOW
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DYNAMIC PICKUP

This new pickup results from five years continuous development of our
first moving coil design. Reports from users during the first few months
of its sales have justified our earlier belief that the pickup might earn

recognition as the best in the world.

PRICES

The arm : £2/15/-, plus 19/3 Purchase Tax.

L.P. head with diamond stylus :
£5/15/-, plus £2/0/3 Purchase Tax.

78 head with diamond stylus :
£5/15/-, plus £2/0/3 Purchase Tax.

Mumetal-cased transformer : £1/15/-.

Y% The motor-board has
been cut away to show
the simplicity of mount-

ing.

SPECIFICATION

* THE ARM

This is of advanced design having very low inertia. Friction is kept to a
minimum by using a single pivot bearing. The arm is counter-weighted
and has provision ‘for plug-in interchangeable heads., An arm-rest is
provided.

% GENERATING SYSTEM

Dynamic (moving-coil). Coil impedance approximately 6 ohms, 1,000 c/s.
No magnetic material is embodied in the moving parts, and the pickup

* FREQUENCY RESPONSE

Total variation &+ 1 db 20,000 ¢/s to 40 c/s with the LP head. including
transformer (recorded velocity 1.2 cmsfsec. r.m.s. above turnover).
Low frequency resonance :

20 ¢/s + 5 c/s with our very lightweight arm.

High frequency resonance :

0.001 in. radius on Vynil, 21,000 ¢/s + 2,000 c/s.

0.0025 in. radlus on shellac, above 27,000 ¢/s.

The frequency response does not change with temperature.

is free from the inherent distortion of moving iron (magnetic variable % SIGNAL-TO-HUM-RATIO

reluctance) types. These distortions are also inherent in those dynamic
pickups in which the moving coil is wound on a magnetic core.

* STYLUS

Material : Diamond, guaranteed unconditionally not to chip or break.
Stylus sizes : L.P. 0.001 in. radius + nothing —0.0001 in.
78, 0.0025 in. radius £ 0.000! in.

% PLAYING WEIGHTS

Between 2 and 3 grammes for L.P.
Between 5 and 6 grammes for 78.
Automatically adjusted by the weight of the head.

* RECORD AND STYLUS WEAR

These are lower than on any pickup of which we have cognisance.
Diamond has a playing life of approx. 100 times longer than sapphire.
and because it will take a higher polish than any other material it therefore
causes less record wear.

* OUTPUT

The shielded step-up transformer delivers an output of 8 mV for each *
This means that an amplifier with a

cm/sec., r.m.s. recorded velocity.
semsitivity of 40 mV at 1,000 c/s will be easily loaded by the pickup from
commercial records.

It is not possible to specify this important ratio without stipulating the
strength of the intetfering fields. These fields will, of course, vary accord-
ing to the installation. However, for the purpose of comparison
measurements have been taken under working conditions, i.e. with various
pickups mounted normally within inches of the electric turntable motor
and within two feet of a power transformer in an amplifier. The results

show that the Leak Dynamic Pickup has a lower hum content than any :
variable reluctance (moving-iron, magnetic) pickup and a very much :
lower hum content than a single turn moving coil (i.e, *"ribbon™) pickup. :

This confirms what would be expected from theoretical considerations.

% DIMENSIONS

From the centre of the fixing stem to the front of the pickup head, 9% in. |

From the centre of the fixing stem to the rear of the arm, 2 in. The height
of the pickup is adjustable and it can be used with any turntable.

% MOUNTING
A template of original Leak design is supplied, enabling the pickup to
be accurately located on the turntable mounting board. There is a single
fixing hole and the stem contains a miniature socket which accepts the
plug leading to the transformer (see illustration).

TRANSFORMER

The transformer has a step-up ratio of 1.80 and is heavily shiclded in
mu-metal. The primary lead is terminated in a plug and a shielded
secondary lead is supplied.

* Write for illustrated leaflet ‘ W’,

ELECTROSTATIC LOUDSPEAKERS

Reprints of * The Gramophone '’ article (May,
1955), by H. J. Leak, summarising his work and
findings on Electrostatic and Dynamic Loud-
speakers, are available on request, free of charge

Sole distributors for H. J. LEAK & CO. LTD.

AUDIO TRANSDUCERS LTD., PICCADILLY HOUSE,
Telephone: REGent 5659 . Telegrams: HIFl, PHONE, LONDON

33-37 REGENT STREET, LONDON, S.W.j

Cables: HIFl. LONDNN
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The first 21 years . . .

On Monday, September 14th, 1934, Mr. H. J. Leak left his employment as a sound-film engineer
and founded our company. The beginning was modest. The aim of the founder was to earn a
living in the way which appeared to hold the best promise of a happy life; by making sound-
reproducing equipment better, if possible, than anyone else. To-day, twenty-one years later, the
objective is exactly the same and is approached with the same enthusiasm, but the circumstances
have vastly altered. The company is known throughout the world, and owns a fine post-war factory
and office buildings, designed for the most efficient production of audio products, with ample spare
land for periodic expansion. The company’s steady growth has been achieved without any surrender
of independence, for the final direction and control, both engineering and commercial, remains with
the founder, who is assisted and advised by an efficient and enthusiastic nucleus of executives each
having fourteen or more years of service.

During the first eleven years of the company’s life the main products were audio amplifiers of many
types, the company remaining somewhat anonymous because these amplifiers, though they were of
Leak design, were supplied to large organisations for sale under their own names, or to government
departments. Wider recognition came in 1945 when, as the result of war-time research in our
laboratories, we were able to offer audio amplifiers with a distortion content as low as 0.1%. A
survey of engineering literature will confirm that we were the first manufacturers in the world to
design and market amplifiers with such a small distortion content, and the magnitude of this advance
can be gauged when it is remembered that the then accepted standard for laboratory amplifiers was
29 distortion. Our figure of 0.1 % was received with incredulity, but it was subsequently confirmed
by the National Physical Laboratory, and this criterion is still an accepted world-wide standard.

With this clear lead on low-distortion amplifiers we were able to build up an export market much
greater than the domestic one, and the increased volume of manufacture resulted in lower prices
which, in turn, brought real high-fidelity amplifiers within the reach of the music lover at home.
We also further popularized high-fidelity by lecturing throughout the country and giving demon-
strations of comparisons between live and recorded voices and music.

During all these years we have carried out constant research and development on transducers,
and our first moving-coil pickup (1948) was widely greeted as a distinct advance over the available
magnetic and crystal types. This pickup is still in use all over the world in many recording studios
for dubbing and play-back work. Our latest “Dynamic” pickup is a development of the earlier
mode! and has found a ready market throughout the world among those who demand the highest
quality of record reproduction.

Until very recently all our work on loudspeakers had not enabled us to offer products markedly
superior and cheaper than those obtainable elsewhere, and we therefore refrained from entering
this market. However, final designs are in the process of tooling, and within the next few months
we shall market loudspeaker transducers giving very obvious improvements in listening quality.
These loudspeaker motors will initially comprise a 15" moving-coil bass reproducer employing
novel constructions and materials, resulting in an enhanced steady state and transient performance
as compared with conventional loudspeakers. There will also be a balanced-push-pull electrostatic
loudspeaker having astonishingly low harmonic and transient distortions. In combination these
motors give an advance in listening quality comparable with the advance made by the advent of
the Rice-Kellogg moving-coil loudspeaker in 1925, and with the advance made by our introduction
of low-distortion amplifiers ten years ago.

Within a month or so details of the Leak “Trough-Line” FM tuner will be announced. Most of
the conventional bases of present-day FM tuners have been abandoned for solutions resting on
firmer engineering grounds, and many features of the tuner may well become standard practices
of the future, just as happened with the original “Point One’ amplifier.

Our grateful thanks are due to very many people. To our suppliers for giving us the high-quality
materials and finishes on which we insist; to our agents and dealers overseas and at home for their
service to our customers and ourselves; and to our customers for their support and recommendation—
the basis on which the company has grown. Finally, a special word of thanks to fellow engineers for
the knowledge which they spread by the written and spoken word.

It has been an exciting and happy twenty-one years. The founder, who is in his forties, is the oldest
executive, so we are still 2 young company in outlook, with the enthusiasm of youth tempered by the
experience of survival and achievement. We therefore look forward exuberantly to the future and
we hope that you will share with us the pleasures resulting from the undoubted advances yet to come
in the art and science of sound reproduction.

H. J. LEAK & COMPANY LIMITED
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T.V. .[E.H.T. GENERATOR

Gives 6 to 9 k.v. output—draws its
power supplies (6.3 volt .8 amp. 250 volts
59 mA.) from the set. 89/6 plus 2/6 post.

1in. MICROMETER

Exceptional purchase en-
ables us to offer a lin,
precision micrometer at
the very low price of
10/-. A micrometer is
an essential part of an
engineer’'s equipment.

u will have found the
need for one on many
occasions in the past for
measuring wire gauge,
ete. Price 10/-, post
free.  Note.—We now
have a waiting list for
this: orders in rotation.

INSTANT HEAT CONVECTOR
The heater with the lowest possible
thermal capaclty, 4it. Jong: made from
heavy gauge sheet steel (ga.lvn.ulsed),
1 kW., suitable A.C. or D.C, only
go[—or with t.hermmt&t £3[15/- Note——

and

will control up to f.hree heatera

GLEVELAND CAR BATTERY
CHARGER
Gives 1} amp.
charge—uses evers
lasting metal recti.
fier and robust
N double wound mains
transformer in metal
carrying case with
reads and croe. clips.
Price, 8 volt, 29/6;

6 and 12 veolts, 39/6, post 2/6.

TRANSFORMER PRIMARIES

These are transformers with wound,
primaries tapped 200, 220 and 240 but
with no secondaries. There is ample
window space, however, for the hand
windlng of gecondary to suit your own

Size ired depends
upon amps. taken out and the voltage:
e.g. 1f 10 amps. at 10 volts s required
then a 100-watt primary le needed.
50 amnps. at 5 volts requires 250 watt,

ete., etc. Transformers are complete
with clamps and feet.
Watts Price Post & Pke.
80 716 176
100 10/- 2/
120 12/6 2/8
250 12/6 2/8
500 25/- 4/8
1,000 40/- 6/6
2,000 60/- 8/8

CHANCE OF A LIFETIME

A 1naseive cabinet but

Corner Console,
being corner fitted is not out of place

even in a modern small living-room.
Overail dimensions of this cabinet are
47in. wide x 3lin. {deep to cormer) x
50in. high. Made to house °** 15 °’ Tele-
visor. Radio Unit, Amplifier, Tape Deck,
ete. Originally £18--our price £10,
plus 30/~ carriage.

formance.

required.

of stations,

"'ADDITA—-—BAND IIl CONVERTOR

Our convertor has given very satisfactory
results from the experimental
Hill station, and we have had many
satisfying reports

It is a very neat-looking unit and fits to the
side or the back of the televisor. It is designed
to convert any T.V. superhet or T.R.F. and | |
no internal modifications of any kind are
Simply plug in the aerials, con-
nect to the mains, and you have Band I or
Band III at the flick of a switch.
models are set for London working but the
unit is completely tunable for any combination

Build it Yourself

You can save at least £2 on the above if you build the convertor yourseif. Price
of all components including stove enamelled case and even transfers for the front,
is £3/10/-, plue 2/6 post, or £4/10/- if mains components alao required. Data I
is ineluded free with the parts or availuble separately price 2/6. |

Beulah

regarding its per-

Standard

One of the most successful circuits
for Band III conversion was published

BAND 3 AERIAL KIT

An interestlng aerial, *'The Folded V,’* was described in the July
number of a T.V. magazine. We tried this and found it to be most
efficient, both for fnterference reducing and Increasing reception
strength. It ls simple to make.
as a constructor’s kit. The kit comprises alloy elements and con-
nectors, neat plastic centre plece with polythene insulators and
saddle for mounting on existing mast or i{p loft, window frame, [
drain pipe, etc., etc. 8/8. Cobstruction data free with parts or
available separately, price 1/-.

W.W. (May 1954 Band Il Kit)-

We, therefore, offer this aerial

offer a kit of
parts including the speclﬂed EF80
valves, wound coils, drilled chassis

in the ‘" Wireless World,"' May 1854. fact, everytbing including a copy
The results we have received in our of the circuit diagram. ice only
Sastbourne laboratory have been 42/8, post 2/6 extra. Mains com-
more than satisfactory and we con- ponents if required 25/- extra.
3 element array with swan neck mast with ** U " bolt
clamp for fitting to existing masts from 3in. to 2in dla. 41/8
3 element array with cranked mast and wall mounting
Vi WBEC - oo o banoasaade 10000 0 oG 06 0600000 d 4216
| 3-element array with cmnked mast and chimney laahlng
equipment .............0.000n 85/-
S-element array with swa.n-neck mn.st and o U o bolt
clamp for fitting existing mast from }in. to 2in. dia. 52/8
AERIA[S Seelement array with cranked mast and wall mounting
W@l ceeoo - ddE0cA0he oo dho oo PR - W - 53/8
Seclement array with cranked mast and chimuney l.ashlng
BAND III Aerial#s— equipment 67/
These aerials have S-glement array neck mast
quick fitting alloy clamp for ﬂttlng to in. to 2in. dia. maat. 69/-
ts and poly- g army with cranked mast and chimn
thene low-loss in- eqmpment 83/6
lat t array ‘with l}ln. mast cap, 10ft. mast and
heavy duty singie chimney lashing equipment........ 134/-
BAND III DOWN- 10.element array with cranked mast and chimney
LE, equipmMONt .. ..ciiumeiieneiee e iasreeaiitaneen 84/6
Std per yard, or 10-element array " with 1jin, mast cap, 10ft. mast and
super low loss 1/4 heavy duty single chimney lashing equipment........ 145/-
per yard. 10-element array with 2in. mast cap, 12ft. mast and
heavy duty double chimney lashing equipment... ... 178/8
Ready Built for Band 111—59/6
We have a very limited It uses two valves, EF80 as

quantity of a ready built
convertors intended for Band
1 to Band HI conversion at
aerial frequency. This is a
two-valve circuit and it’s
frequency can be set any-
where within the 186-196
mc/s Band. It will convert
to any frequency between
40-48 mcfs. Input arranged
for standard coaxial feeders.

Generator ** is working properly.

lamp lights brightly.

aerials, Coils, etc.

price 2/6.

WHAT 1S IT?

It s the indicator that you would make to
check that the ' Elpreq Band III Bigoal
When the
loop is brought up to the output circuit the

THE “ELPREQ” Band 111 SIGNAL GENERATOR is most useful. It:—
1. Will provide the signal for tuning to any Band III station.
2. Can be used as a grid-dip meter for checking the frequency of Band III T.V.

3. Can be made to glve a pattern on T.V. Receiver screen.

4. Can be accurately calibrated with Included equipment.

All the parts including valves, tunlng condenser and metal chassis are available
as a Kit at 25/- post free. Construction data free with Kit or available separately

R.F. input and ECC31 double
triode as local oscillator and
mixer. It draws its power
supplies from the receiver
(requires approx. 200 volts
at 25 m.a. and 6.3 at .6 a.).
Efficient input filter and very
simple to adjust. Pre-aligned
so mo instruments required
for aligning. Size approxi-
mately 41x2}x2. 59/6 post
and packing 2/6.

DEMONSTRATIONS

OF BAND
LL BRANCHES

1000 1 100

Il EQUIPMENT AT

CABINETS FOR ALL

‘We confidently belfeve we carry the best
stock of cablnets in London. The one
{llustrated 1s the Burean, a really beantitul
cabinet elegantly veneered in walnnt and
finely polished. The control board is
revealed when the front is dropped. Both
radio board and motor board are left. un-
cut to sult your own equipment. Price is
16 guineas, carriage 12/6. We have many
other types in stock, Pay us a visit or
send for Cabinet List.

THE CLEVELAND ORGANTONE

Five valve 3
waveband
superhet
covering
Long, Med-
lum and
Bhort waves
—built
to attain
highest per-
formance of
sensitivity,
fidelity and output—Osram miniature
valves—low loss tron coils—permeability
tuned LF.8.—full A.V.C.—variable nega-
tive feedback-gram, position on wave
change switch-~4 watts output—par.
ticularly fine tone especially on gram.
Chassis sizei7 X 7 X 7 approx. scale size
4% X 4} approx. Tested in difficult arcas

where * exceptional resulta have been
obtained. Price £11/10/-, or £3/16/-
deposit, Carr., etc., 7/6.

THE CLEVELAND “TREMENDO”
The Cleveland Organtone waz good, but
this one ig really superb. It has a 7-valve
clrocult with G-watt output, fitted with
independent bass and treble contrals.
Itis really an efficient R.F. circuit coupled
to a high fidelity amplifier. The chassis

slze ia the same as the Organtone, namely
12 x 7 x 7 with the 10} x 4} multi-
coloured scale, and 1t is built to the same
exacting specification as the Organtome.
Price £15/10/-, carriage and packing 7/6.
Terms £2/5/- deposit.

AUTO-CHANGER BARGAIN

3-SPEED BY MOST FAMOUS
MAKER
quys all records 7in., 10in, and

Records may be mixed.
10in. and 12in.

Uses famous Acos, Hi-G turnover
Sapphire c’dge.

Brand new, in maker’s carton
Free 12 months’ guarantee
Normal price £16/10/-, Huge
purchase enables us to offer
these at £9/17/6 or £4 deposit
and seven monthly payments
of £1 each. Non-callers please
add 7/6 for carriage and insur-
ance,

“7in.,

CHASSIS ASSEMBLY
Three.colour 3-waveband scale covering
standard, Long, Medium, and Short wave-
bands, scale pan, chassis, punched for
standard &-valve supcrhet, pulley driving
head, springs, ete., to suit. Scale size
14} X 3}in. Chassjs slze 13 x bin. x 3
deep. Price 15/~ plus 1/6 post. Note.—
This is the one that fits our 37/ table
cabinet.
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A1 90141 T OO L OO A 1 o
1d customers please note our post order and inquiry depart-

| ment is now being run from Eastbourne and we can promise

| a much better service than of late. !

THE CLEVELAND F.M. TUNER

This tuner is based upon the
very successful circuit in the
booklet published by Data
Publications, sometimes in-
correctly known as *‘ Jason **
circuit. We have made up
models at all branches and
will be glad to demonstrate.

Four valves and two crystals
are used. Two crystals are
used in the ratio detector to
avoid heater-cathode hum so

THE TWIN 20

This is a
fitting, It has built-in ballast and starter,
—stove enamelled white and ready to
work. It is an ideal unit for the kitchen
over the work-bench, and jn similar
locations, 1t uses two 20-watt lamps.

MULLARD AMPLIFIER
A High Quality Amplifier designed by

“5q0 "

Mullard engineers, Robust high fidelity
with a power output exceeding 10 watts
and a harmonic dlstortion less than .49,

at 10 watta. Its frequency response is often encountered with valve | Price, complete less tubes, 29/6, or with

oxtrenmely Widtaglerellueipelatmont fial ratio detectors.  Stability is tro g 39/6.  Post aid Insurance
o .P. 8. — ] s : b xtra -watt b I

are provided ;nd the whole unit is very ex“emel.y lgOOd a,;,‘g tuning | 2 " tubes 7/ each

suitable for use with the Collaro Studio DD TNSIIID E; S UICT

and most other good pick-ups. The price ws its power supply from FLURESCENT

22k Fi

49 WATT

the set or amplifier, 1ts valve
X . r heaters are not connected to earth
With only a simple indoor aerial made by parting the ends of ordinary

of the unit completely made up and
ready to work ls £12/10/- plus 10/-
carriage and insurance. Alternatively,
it you wish to make up the unit your-

7 All
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self we shall be glad to supply the com-
ponents separately. Send for the Mullard
amplifier shopping Nst.

OCTAGONAL SPEAKER CABINET
Conforming exactly to the designer’s
specification—for G.E.C. metal cone
speaker: algo suitable any good 8in.
speaker,  Price £12/10/- or 37/8
deposit, carriage and {insurance 7/6
oxtra. G.E.C. metal cone {extra octave)
speaker £8/15/-.

SPEAKERS
The latest W.B, cambric cone speaker
units all in die-cast frames with univer-
sal impedance speech colls 3 ohm., 7.5
ohms., and 15 ohms.
M;iiel H.F. 812 8in. £3 5 6

Also in dle-cast frames
or 15 ohms, speech colls.

Model H.F. 510 5in. £119 8
Model H.F. 610 6in. . £212 6
Model H.P. 1214 12in. 9 8

... £915
‘We alao carry o range of G.E.C. Wharfe-
dale and Goodmans HIi-Fi speakers,

PICKUPS

ACOB HI-G HEADS for uze with Garrard
or Collaro plug-in units fn brown or ivory,
42/- each,

THE B.J. ARM, new type to glve correct
tracking over the whole recording. Extra
lightweight, auitable for Decca, Garrard
and Chancery heads. £2/19/6.

ACOS GP20 HI-G with the new HI-G
plug-in heads, all designed to obtain the
nearest to perfect reproduction—pressure
only 8 grammes. Complete with either

head.  £3/7/8.  Extra head £2/2/-.
THE NEW LEAK TL-10 AMPLIFIER
WITH ** POINT-ONE ' PRE-AMP.

In the amplifier world the name Leak
probably stands highest. It s symbolic
of precision sound engineering. The TL-10
has an output of 10 watts and with Its
pre-amplifier will operate from any good
pick-up.
atteotuator in the pre.amp. permits the
use of crystal, moving iron or moving
coil piek-up. Provision is made for tape
recording and play-back as am exclusive
feature. Easy accessible Jacks belng pro-
vided on the front panel for speedy hook-
up. The complete amplifier with pre-
amp., £28/7/~. Or TL-10 amplifier
only 17 guns. Or * Point-One’’ amp.,
only 10 gus,

A continuously varfable lnput’ |

flexible cable this tuner works very well at Eastbourne (over 60 mles
from London) and we await reports from even greater distances.

coils and stove enamelled scale, slow motion drive, pointer, tuning
knob, in fact everything needed to make the complete unit, is
I £6/12/6. Data is included free with the parts or is available separatel 2
price 2/-. Extra parts for fringe area model 20/-.

THIS MONTH'S SNIP-

THREE-SPEED GRAM MOTOR

200-240 A.C. mains-operated, com-
plete with turntable-—plays 33, 45
and 78 r.p.m. records. Post and
insurance 3/6.

ot}

39/6

This set, as most
will know, fs com-
sidered to be one
of the tinest com-
munications receiv-
ers avallable today.

Cost of all parts including valves, prepared metal chassis, wound

Complete kit comprises 40-watt contro

ugit. starter lamp, lamp holders, clips and
wiring diagramas. Price, less tubes,
22186, plus 1/6 post. With tube, 30/-, plus
3/6 carr.

AMAZING MINI-RADIO

|Uses high-efficiency coils—covers long

and medium wavebands and fts lato

thﬁ n::&t’,whlte or brown bakelite cablnet
o H

range
is 75 kec/s to 18
Mc/s. It is com-
plete with 10 valven
and g fitted in a
black metal case.
Madeforthe R.A.F.,
s¢ obviously a
robust recef ver
which will glve
vears of service
Blightly used but
and d in perfect working order, PRICES; Grade
2 £7/19/8. Grade 1 £9/19/6. Or wi!l be sent against deposit of 30/-, If you cannot

riage. Thig partly returnable to you 1f and when you return the transit case.

MAINS POWER PACK FOR R1155
With Pentode output stage. Plugs Into socket on receiver zo no internal modifica-
tions are required. Price £5/10/- complete with speaker ready to work, carriage
8/6. Or in cabinet £6/15/-. Carriage 5/-.

1* -ENTIRELY NEW CIRCUIT

Redesigned and developed and built by the Cleveland
Company——very good reports received.

THE * WINDSOR 5" This is a §-valve A.C, superhet cover-
ing the usual long, medium and
short wavebands. It has a par.
ticularly fine clear dlal with an
extra long pointer travel. The
latest type lJoctal valves are used
and the chassis {s complete and
ready to' operate. size
15 x 8 x 6in. Price
complete with 8ln. speaker.
riage and Insurance 10/-. H.P.
terma {f required.

TABLE RADIO CABINET

Due to a speclal purchase, we are able to offer
this very fine cabinet, size approx. 16} X 14 x
64in. Walput veneered and satin finished, 37/8, .
carriage and packing 3/8. Note—Thls cabinet G
15 the correct one for the Wihidsor chassls above
with 63in. speaker.

call to collect please include an additional 15/- to cover cost of transit and case car- |

only. All the parts,

Inctuding cabinet, valves, In fact, every-
thing, £3/19/8, plus 2/ post. Con-
| structional data free with the parts, or
avallable separately 1/8.

A.C./D.C,
MULTI-
METER KIT

The Muiti-Meter
illustrated meas.
ures A.C./D.C. volts
and D.C. m/amps.
and ohms, It has a
sensitlvlty of 200 olums
per volt and is egqually suitable for the
keen experiment service or
student. All the essential parts including
‘I 2in. moving coil meter, selected resistors,
wire for shunts, 8-point range selector
| catibruted scale, stlck-on range indicator
and full instructions for making are
|n.vnﬂable as a kit, price 19/8 plus 8d.
post and packlng.

| VALVE HOLDER PLUGS

Each is fitted
with a rubber
shroud. For B7G
button base and
type 2 for BSA
Price 2/- each
discounts for
quantities.

I
‘ BEETHOVEN CHASSIS

* Chagsis size approx.
9F x 7§ x 81 Firat
class componenta.

, A.C. malns opera-
tion.  Three-wave
(medium and two
shorts). Complete
with five valves,
ready to work,
Bpeclal cash-with-

order price this month, £5/19/6, car-

riage, and insurance 7/6. Brand new

and unused.

ELECTRONIC PRECISION EQUIPMENT LTD.

249+Kilburn High Road,
Kilburn

Phone: MAI 4921
Half-day Thursday

42-46 Windmill
Middl

Hill, Ruislip,

esex

Phone: RUISLIP 5780
Half-day Wednesday

152-153 Fleet St., E.C.4
Phone: FLEET 2833
Half-day Saturday

29 Stroud Green Road, Fins-
ury Park, N.4
Phone: ARCHWAY 1049
Half-day Thursday

Post orders should be marked “Dept. 2” and addressed to E.P.E. LTD., 123, TERMINUS ROAD, EASTBOURNE.

enquiries to Eastbourne address and please enc!

E
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POTTED MAINS TRANSFORMERS
These are of really superior construction
fitted In cast metal cascs and compound
filled, Terminals come to ebonite base-
board. All are upright mounting and have
220/230 normal 50 cycle malns input
and fully screened primary.

Type SFL 265-0-265 at 300 mA.: 6.3 v.
at 7 amp.; 4.4 v. at 2.5 amp.; Price 35/
plus 3/6 carriage

Type BF2. 385 0 365 at 150 mA.; 4 v. at
2.5 a.; 6.9 v. at 4.2 a. Price 32/8, carriage
and psck‘mg 3/6.

Type 5F3, 1540 v. 2 v, at'2 a.; 4 v. at
1 a.; This is an ideal transformer for
televisors and scopes using V.C.R. 97, etc.
Price 25/-, carrlage 2/6.

POTTED CHOKES
These chokes are in simllar type cases and
therefore match the above transformers.
Type 5F4. 5 H. at 300 mA. Price 10/-,
carriage and packing 2/6,
Type 5F5. 10 H. at 150 mA. Price 12/8.
Post and packing 2/6.

RELAYS P.0. 3000 TYPE

h ““‘\ _ N
—

Rel. 5A1 2,000 obm,

elow close coll
plat. contacts, ome break, two make.
Price 12/8 each.

Ref. 5A2. 2,000 ohm. standard cofl,
plat., contacts, change over make before
break, two make, 1 break, Price 15/-.
Rel. 5A3. 200 ohma. standard coll plat.
contacts, two make. Price 7/6 each.
Rel. 5A4. 10 ohm. standard coil, one pair
plat. contacts, also mounted but not
operated by the relay, are thermal change-
over contacts, make before break. Price

8/6 each.

WELD TYPE WIRE JOINTER

This jointer meltsa the
wires and causes the
metal of each to run
together, thus making a
_8Btrong and permanent
weld. It obviously ls
not intended to replace
the soldering iron but
nevertheless is  ideal
for making joints that
have, for instance, to

chemical action.

In many cases also thls
method Is faster than
soldering and there can
be a constderable saving
of current. Price 9/6.
Or complete with en-
closed mains transformer,

29/6.

AUTO
TRANS-
FORMERS
For working
American equip-
ment off our main

ete., etc., Input
tapped 200-240 v.
Qutput 115 v.
In addition to
those listed be-
low we have
special this month 150/200 watt totally
enclosed In metal box with input and
output leads. Price 47/8, plus 2/- post

and packing.
Totally enclosed and screened.
Price Carr
50 watt ...... £1/2/6 18
100 watt . £116/- 16
150 watt o 2/-
250 watt £4/10/~ 2/8
500 watt . $£5710- 2i6
Unscreened
1 KVA (1,000 w.) . £6/10/- 5/
15 KVA(1,500w) .... £7/17/6 51'
2 KVA (2,000 w.) - £10/17/6
3 KVA (3,000 w.) - £12/716 10/-
5 KVA (5,000 w.) - £19/5/- 12/6
VARIABLE RESISTORS
Heavy Duty Type.
Ohms Amps. Price
* 5 30—40 35/=
*1 20—25 35/
12 10—15 16/-
3 7—10 15/-
=5 22/~
*50 24—4 45/~
*100 2—3 45/~

*These are screw adjust types
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WIRELESS WORLD

MAINLY FOR THE INDUSTRIAL USE R "mimesss s mm s i miime

UNITS FOR CONTROLLED AUTOMATIC ROTATION

We have brand new, still in originai unopened
packing cases as shipped from America two
ttems of equipment which form part of the
radar system RCB84. These two units work
together to form a Tower rotating device,
with remote control.
ftem 1, known as Tower 244, Is in fact the
geared driving motor which rotates the mast.
This is quite a heavy construction and would
rotate a heavy scanner, reflector, Beam
array, etc., ete.
Ttem 2, known as Indicator 1-221-A is the
remote controller which enables the azimuth
position of Tower 24A to be controlled from a
remote point. Conversely, it enables the
azimuth position of the tower to be known at
any time. Both the Tower and the Indicator
contain selsyn transmitter/receivers and It is these that provide the impulses which
cause the aerial to rotate backwards or forwards. The equipment intended for 117
volt A.C. mains but will operate from our mains {f connected through step down trans-
tormerof 1 K.W.rating.

Prices 1-221-A £25 plus carriage. TR24A  £35 plus carriage,
8peclal dlscount of £5 for cash with order or 0.0.D. if both units purchased together.

R.F. HEATERS CONSTRUCTOR’S KIT

THE ELPREQ R.F. HEATER

The Elpreq R.F. Heater has been planned to
fill the need in industry for s reasonably
priced unit to be nsed in the works or for
development,

The heater is supplied in kit form, mainly
to keep the cost low but also as it is thought
that many users will wish to assemble the
units within special casings to be close to the
production line.

As 1t is not possible to have one frequency §
which is equally efficient for both dielectric
and inductive heating s frequency efficient
for dlelectric work has been chosen. It
being felt that this fills the greater oeed

THE POWER PACK

The Power Pack used is the ** Elpreq Variable 500 ** which Is fully described in another
section, this gives ten variations of power to a maximum of 500 mA. at 1,000 V.—
continuous rating.

THE R.F. UNIT

generators. The R.F.outputtothe* work '*istaken (mm the tank coil.
Two meters are provided. The one in the main H.T. line ahows the total mllllamps
being drawn by the B.F, unit. The other in the B.F. pu'.pu'. stage indicates the R.F.

current Into that circuit.

The output frequency is approximately 15 megacycles but this will vary with the work
and can be del(barn.tely changed by tuning or by altering the size o( the tank coil.
Connectlon to the work s gh two 1 plllar out to the
front panel.

8ize is approximately 164in. X 13In. X 1l4in. and weight Is approximately 25 Ib.
Price of ali componentsincluding metal chassis to make power pack and R.F. unitsis £40
Or wired up ready to work £55.

All prices are ex our Eastbourne works and terms are cash with order

RACKS AND RACKING EQUIPMENT
ALL EX-MINISTRY EQUIPMENT

STANDARD RACK

61t. high and 191n, wide, heavy steel construc-
tion. Holes drilled and tapped at the
standardized spacings. Price £4/15/-
plus carriage.

ENCLOSED RACK

As above but rectangular and with sheet
metal enclosed sides (vented), fitted handle
and closing bars. Price £7/15/- or £6/15/~
depending on condition, plus carringe.
MOUNTING PLATES

to fit above racks. Heavy }In. steei plates
(drilled 'at standard intervals and 19in.
centres) with chassis mounting bracketa.

brackets, 17/6

Ref, 5A6—19% 12 front plate with chassis
brackets, 18/8.

Retf. 5A7—19 x 10} front plate with chassis
brackets but drilled for meters and other
items, 8/6.

SAFETY SWITCH

-When fitted thia switch will cut off the mains
as rack door is opened. 5/8.

CHARGING SWITCHBOARD 1

Feed this 8witchboard through a Mains Tranaformer and Rectlfier giving 24 volt D.C,
up to 50 amps, and you have an excellent multl-circuit charger for simultaneously
charging several batteries at different currents. This Is an ex-Government switchboard
rated at 550 watts lﬂvolu ntf.ed lnto steel cases with doom Xt contains three reverse
current relays, one matn tw d ammeten and three

variable resistors for cuntrolllng circuits. These are brand new in original cases
Price £4/10/-, carriage 10/-.

We can supply a 12 volt, 50 amp. Malns Transformer at £4/5/- plua 5/~ carriage.

ASULMR R T TS

Two carbon anode, high power triodes working into a push-pull circuit act as R ¥.

Ref, 5A5-—19x 14 front plate with ehassis i
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HIGH POWER TRANSFORMERS

Padokal]

For R.F. Heaters, transmitters, etc., ete
Theze are open wound type for maximum
coollng and have the normal 200-250
primary fully screened.

Type 5F8. 1,000 v. at § amp., e.g8., 5.
K.V.A.  Price £8/10/-, carriage and
packing 5/-.

Type 5F7A. 2,200 v, at 1 amp., 2

;{VA Price 215. carriage and packhw

Type 5M1. 1000-1000 v,"at 1.5 amps.,
e.g., 1} K VA Price £12/10/-, carrhwe
and’ 7/6.

Type 51!2 100()-0 1000 v, at 500 mA. and
4 v.at 4 a. Price £7/10/-, carriage and
packing 4/6.

Type 5M3. 375-0-375 v, at 250 mA. and
4 v. at 4 a. Price 37/8, carriage and
packing

Type 5J1. 500-0-500 v. 4t 500 mA., 6.3 v
at 8 a., 45/-, carriage and packlng 3ur

POWER FILAMENT
TRANSFORMERS

Type 5M4, 4 v.at 45, 2-0:2v.at 10a
Price 18/8, carriage and packing 3/6
Type 5M5, 3.15-0-3.15 at 10 a., 4-0-4 at
10a.4-0-4at2a. 48t 42, 2.5-0-2.5 at 3a,
Price 27/8, plus carriage and packing 3/6.
Type 5M6. 34 v, at 2 a. tapped 32 v., 30 v.
and 28 v., for rel.nyu, ete., 22/6, plux 36
carriage a.nd packing.

Type 5J2. This haa four 4 v. 10 amp.
centre tapped secondaries 35/-. Plus
3/6 packing and poat.

POWER CHOKES. Open wound type and
feet with clamps.

Type 5M11 25 Henry at 250 mA.. 18/6
Type 5M12 8 Henry at 10 amps., 18/6
Type 5M13 200 Henry at 5 mA., 15/

PORCELAIN
STAND-OFF
INSULATORS

threaded ecach
end. Price 1/6

¢ —
=

RELAYS
Extra light weight,
extra acnsitive for
high speed or radio
control work, weight
only 1} oz., closes
oun 2 mA., solid
platinum  change-
over contacts, ad-
Justable  pressure.
Price 12/6.

TELEPHONE JACK PLUGS

As lllustrated 7d.
each. Sockets to
suit, 10d. each.

AUTOMATIC MOTOR STARTER

For remote con-
trol of D.C. motor
between 1 and 8
kw., adjustment
for 100v. or 230v.
Unused and in
frst-class condi-
complete
with metal and
wired glass cover,
Price £10. car-
riage 5f=.
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EX-ROYAL NAVY SOUND
POWERED TELEPHONE
These require nc batteries, and will go for
long periods without attentlon. Complete
with generacor and sounder which gives
a high pitched note, easily heard above
any other noise. Alss fitted with an
indicator lamp which in qulet situations
can be used Instead of the sounder, or
where several telephones are used to-
gether will indicate which one is belng
called. 8ize 73in. x 9%in. x 7}in, wall
mounting, designed for ships’ use but
equally suitable for home, office, ware-
house, factory, garage, cte. Price 57/6

each, plus 4/6 carriage.

BLOCK CONDENSERS

Al unused. .5

v.. 3/8; 4 mtd.
at 750 v., 3/6:
8mid, at 500 v.
Bb/~. 4 mid.
at 500 v. 2/8;
4 mfd. at 1,500
v. 8/8.

SENSITIVE ALTIMETER

These contain aner-
oid barometer move-
ment and useful
gears. Price 7/8
each. Post 1/-.

Note.—Also a few ip good working order,
ayvailable at 22/8.

SCRAMBLER—TELEPHONE
EQUIPMENT
As used by Ministries and Forces for

holding secret conversations. Worka in
conjunction with normal telephone
equipment.

Iteme available, all new and unused, are:—
Frequency Changer, Type 6AC, Ref. No.
YBO2700, price £5. Btandard G.P.O.
desk type instrument with scrambler
switch, complete with lead and junction
box, price £2/10/-. Hand-ringing
generator in wooden box, 15/-. Junction
box with three multiple relays and cable
strips, 35/-. Bank of three drop in-
dicators in box, 15/-. Instruction book
€1 refunded if returned within 14 days.

e GREATLY REDUCED o
CATHODE RAY TUBES

VCR97. Brand new and unused,
" cut-off type,’* ideal for ‘scope, etc.
Price 12/8. Carriage and insurance

63in. guaranteed
tull picture, 29/8, plus 5/-
carriage and insurance.
VCR139A. 2}in., 32/6.
plus 2/6 carriage, etc.
VCR138.  3}in. electro-
statie short persistence,
suitable for T.V. and ideal
for *scope work, 37/8 plus

3/6 carriage, etc.
CR112. 5ln,  electro-
static, persistence not

known, 15/~ each, plus 5/-
carriage, etc,
CV998. 6in.
persistence not known, 15/~ each.
plus 5{- carriage. etc,
CV1140, OV1500, CV1546. Al 12in.
magnetie, long persistence, £4/10/-.
plus 10/~ carriage.

electrostatie,

10-CORE CABLE
10 flexible copper conductors well in-
sulated sultable for maine work. Covered
Overall with hard rubber, 1/6 per yard.

* volta

WIRELESS WORLD

HEAVY DUTY POWER PACKS

500 WATT 1,000 v. (VARIABLE)
The conventional circuitry is employed
h and &/ are amply
proportioned to permit substantial over-
loading. A master switch controls the
whole unit and whenever thia 1s on
current s supplied to the rectifier ilaments,
thus keeping them always in the emlesive
state. The H.T. transforiner is supplied
from the primary of the filament trans-
former, connection being via an onfoff
switch and a tapped choke. The on/oft s
switch controls the H.T. and the tapped choke in
conjunction with its selector ewitch gives ten
varfations from ‘" low power " to ** high power.”
Two directly heated rectifiers glve a full wave output which
is smoothed by a 10 Henry choke and 4 mfd. condenser. A bleeder resistor conuected
across the output serves as a dummy load aud also disch the hing d
which otherwise would be a source of danger to users.
The continuous rating of the power pack is 1,000 volts at 500 milliamp (500 watts).
But the proportions of the various components are such that 100 per cent. overloading
can be allowed for pulse work or other intermittent operations. e slze of the power
pack is approximately 163in. x 13in. X 13in. and its weight is approximately 87 Ib.
Price; Kit of parts £27/10/~, or made up ready £37/10/-.

500 WATT 2,000 v. (VARIABLE)
The maximum continuous rating of this is 250 milllamps at 2,000 volts. Rectification
is half wave. Bpecification otherwise as for the varjable 500/1,000 v.

1,000 WATT 2,000 v. (VARIABLE)

The coutinuous power rating of this is 500 milllampa at 2,000 volts. But the tapped
choke and selector switch enables this to be reduced in ten steps. Welght approximately
120 1b., size 164in. x 13in. x 13in. Price £37/10/- in kit form, or made np ready
to use £47/10/-.

1,000 WATT 1,000 v. (VARIABLE)

The maximum continuous rating of this is 1 amp. at 1,000 volts. Rectification is full
wave, output 18 varable. Waight approximately 120 Ib., size 18¢in. x 13in. x 13In.
Price £37/10/- In kit form, or £47%/10/- made up ready to work.

FIXED MODELS

Any of the models mentioned above can be supplied without the tapped choke and
selector switch. The prices are as follows:—

Fixed 500/1,000 v. £22/10/~ in kit form, or £30 made up.
Fixed 250/2,000 v £22/10/- in kit form, or £30 made up
Fixed 500{2,000 v. £32/10/- in kit form, or £40 made up
Fized 1,000/1,000 v. £32/10/- in kit form, or £40 made up
All prices quoted are ex Works.

CEILING FAN

This model, made by Revo, incorporates a series-wound
totally enclosed ball-bearing motor of robust construction
and nolseless operation. The fan has a blade diameter of
36in. and is supplied with 20in. suspension tube and cellin:
canopy. All finished white cellulose enamel. The voltage
working 18 230250 v. D.C. Revo catalogue number D12288
Price £10/10/-

SPECIAL PURPOSE VALVES

Triode Type CV 1098—this 18 a high-power air-cooled
triode, Bpecification of which is as follows; Filament
voltage 8.2 v., filament current 35 amps., anode dissipation
750 watts. Mazimum anode voltage 23 kV

wo2er

This valve ls very suitable for R.F. heating at bigh fre-

— quencles and two of these in push-pull under Class C con-

il ditions would have an output of approximately 2 kilowatts-

L. W Brand new. still in original shockproof packing. price
T £15 each.

TETRODE TYPE VT3t
This is a bigh-powered air-
cooled tetrode. Specification of
which is as followsi— Heater
11.25, heater current
8 amp., maximum anode
voltage 5 kV., anode dissipation
250 watts, slze. approximately
}:%Lu. long and 6}in. across the
u

Limited quantity oniv at £4
each. still in original packing.

WATCH THESE COLUMNS FOR DETAILS
VARIOUS OTHER INDUSTRIAL TYPE -VALVES.
ALTERNATIVELY SEND US YOUR ENGQUIRIES.

HIGH CYCLE MOTOR ALTERNATOR
TYPE 1, Has a motor 230 v., 50 cycle single phase 2,800 r.p.m., coupled to a generator
output 250 v., 1,728 cycles at .24 amps, Good condition. with wiring diagram, £3/10/-.
plus 7/6 carriage.

TYPE 2. Has a motor 230 v, 50 cycle single phase, coupled to an alternator ountput
250 v. 625 cycles .24 amps. Price £3/10/-, plus 7/6 carriage.

—SPECIAL EQUIPMENT SALES—

IMPORTANT NOTE

Owing to the bulkiness of many of the items listed on these two pages it may not
be possible to keep stocks at branches, therefore please telephone confirmation that
the item \s actually at the branch before journeving speciaily to see {t.

SPECIAL SALES DEPT., E.P.E. LTD., 123, TERMINUS

OF

ROAD, EASTBOURNE. . Phone: Eastbourne 5055

24" x1*x 14" high.
Usetul for the control of appliances such
1

us b ot
plates, etc. This thermostat is adjustable
to operate over the temperature range
50-550 deg. F., fitted with heavy (5 amp.
A.C.) sllver contacts size liin. long X
§in. wide, price §/6. post 6d.: 1 amp.
type 3/6. 2 amp type 5/6.

24in. Flush mounting
0-30 mA. movingeoll .. ...
0-300 mA. moving coll
0-500 mA. moving coil ..
5-0-5 mA. moving coli. . .
0-1 amp. moving coil
2in. Finsh mounting
0-2 amp. R.F. thermo. . 0% oo
0-3 amp. R.F.thermo............
0-8 amp R.F.thermo.. Caees
0-5 mA. moving coil
0-3 mA. moving coil
020 amp. moving coll. . . Shoooo
0-40 amp, movingeoil............
Hot Wire Amp. Meters

0-9 amp. 2%in. flush ,...........
0-10 amp. 5in. surface.

PYREX AERIAL INSULATORS

Ideal for aerial con-
nections through cabin
walls or through pan-
els. Consists of glass
dome with threaded
rod and terminal ends
and metal fixing
flange. Price 2/- each

PLUG AND SOCKET

This bras< cased plug and rocket ta
extremely robust and ldeal for P.A. or
outside work. Ideal also for taking power
to unite as it insulates the ends of the
wires. Contacts are quite suitable for
carrylng up to 10 amps. ro this can be
used for lighting or power. Price 2/6
per pair

JUMBO VALVE BASE;
Ceramic 4-pln for transmitting wvaives.
803, etc. Price 3/6 each.

FLEXIBLE COUPLINGS

These are some-
tmes known as
bellows  couplings

because they will
extend as well as bend. They are idea
ior {oining shafts which are out of align-
ment and for slug tuning controls where
the core has to come in and out. Price
1/9 each.

30 AMP
ROTARY
SWITCH

fingle poleON/OFF, a very robust switch.
made by one of our most famous firms.
WHI give life-time of service. Price
complete with pointer knob, 4/8.

111
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NEW 5 AMP. THERMOSTAT
(MINIATURE)
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GRUBB PARSONS

PERFORMANCE DATA

Stability + 0.05% for input voltage changes of at
least 4: 109 at all loads and for normal
frequency variations.
Regulation Within 4 0.19 for changes from no load
to full load. *
Waveform Total introduced harmonic content within

Reactive Loads

Input Volts

3% (Mainly 3rd and 5th) under average
conditions,

Above performance maintained for loads
of P.F. from 0.8 to unity, lagging or leading.
(Nominal) 210, 220, 230, 240 and 250,
switch selected.

NEW &

Even greater constancy of output voltage than with earlier
model.

IMPROVED MODEL

Increased output—up to | amp.

Safety device incorporated to avoid any dangerous rise in output
voltage in event of failure of any part of the unit.

Optional provision of voltmeter and ammeter to measure input
and output voltages and output current.

Stabiliser can be adapted at small cost to stabilise the radiation
emission from light sources such as filament lamps and Nernst
filaments.

SIR HOWARD GRUBB, PARSONS & COMPANY
WALKER GATE, NEWCASTLE UPON TYNE 6

PROPRIETORS: C. A.

PARSONS & COMPANY LIMITED

® T/V TECHNOLOGY
® RADIO ENGINEERING
© ELECTRONICS

® RADIO SERVICING

There’s a big future in T/V and Radio Act now! In-
crease your knowledge. Back up experience with a
sound theoretical background. 1.C.S. offer courses of
instruction in—

T/V TECHNOLOGY @ ADVANCED SHORT-WAVE
RADIO @ RADIO ENGINEERING @ RADIO SERVICE
ENGINEERING @ RADAR @ BASIC ELECTRONICS
FREQUENCY MODULATION.
1.C.S. will also coach you for the following examinations:—
B.LLR.E.; P.M.G, Certificate for Wireless Operators;
Radio Servicing Certificate (R.T.E.B.); C. & G, Tele-
communications, ete.,, etc.
DON'T DELAY—~SEND COUPON TODAY forfree descrip-
tive booklet, stating which subject or examination interests you.
Fees include all books needed. Examination students coached
until successful.

Reduced terms for H.M. Forces.
Dept. 223D, I.C.S,, 71 Kingsway, W.C.2.

D e R

INTERNATIONAL CORRESPONDENCE SCHOOLS,

Dept. 223D, International Buildings, Kingsway, London,
w.C.2.

Please send Booklet on subject

Name
(Block letters, please)

Address

!

(S TR

Hermeticalﬂ
gexled
transformers
i
S e

conditions

STL TRANSFORMERS

incorporate sound design and are
manufactured to the highest standards
called for in the electronic and com-
munication fields. Consult us for

your next transformer requirements.

STEWART TRANSFORMERS Ltd.
15 KILBURN LANE, LONDON, W.I0 - LADbroke 22967




SEPTEMBER, 1955 WIRELESS WORLD 113

o | o - ; ol 2

s _See us on Stand 10! at the RADIO SHOW, or write, stating
requirements, direct to :

W. W. 9, WESTINGHOUSE BRAKE & SIGNAL CO. LTD.,
82 York Way, King’s Cross, London, N.I. TERminus 6432

» o
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9 Oclave realism

The G.E.C. metal cone loudspeaker gives lifelike reproduction
of any type of sound over a range of 9 octaves. This includes
the whole musical fundamental range with overtones. This
gives the true tonal quality and character that all music
lovers demand.

from a single u

Sound engineers will appreciate the simplification—and the
improvement in performance—which has been achieved by
combining these qualities in a single unit-—*smooth response

over a range of 9 octaves with extremely good low frequency
response . . . *negligible inter-modulation . . . *unequalled
transient response due to special coil and cone construction.

for only £8.15.0 _

This is a professional instrument but its remarkably low

price makes it particularly valuable to the home
constructor. It must be used under the correct
conditions to obtain optimum results. Cabinets
have been specially designed for use with

this speaker. Home constructors . -are
invited to write for details.

Mefal Cone Loudspeaker

THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, WwW.C.2
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Qs:am

nine - one - two

the most suceesstul

amplifier design

nine-one-two PLUS -

Six position fully screened This book gives details of how to modernise this
popular Amplifier. Stage by stage wiring instruc-

I L] L]
Selector Switch 2 with = tions are included for the improved ‘912’, and there

without pre-ampl iﬁer, to are many additional valuable features. By purchas-
ing this book, you can read how to bring up-to-date

cater for all types

your existing Osram ‘912’ or obtain full details for
of record, various types constructing this versatile and remarkable Ampli-
fier for High Quality Sound Reproduction. It costs

of pick-up, radio and

4s. 0d. from your dealer or by post 3d. extra from
microphone inputs. Osram Valve & Electronics Dept.

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2,



116

INSTRUMENT
CONTROL KNOBS

superb quality — competitive
prices — reasonable delivery.

Perfectly moulded with a
high polish finish, our
range includes a design
for practically every pur-
pose. Contact us NOW
for fullest information.

All mouldings will accept
3in. spindle.
Available from your local
component stockist. If in
difficulty please write
direct to:—

UNCLES, BLISS & CO. LTD.,

NEW PARADE CHERRY ORCHARD RD.,
EAST CROYDON * SURREY
Telephone : CROydon 3379, 6390, 6770.

We can supply the E
complete range of :

Subminfature,

Minilyt Mico and

Panclimatic Con-

densers.

Your enquiries are
nvited, [ »

Technical  specl.
fication and cata-
logues on demand

WiIRELESS WORLD

SEPTEMBER, 1955

TYPE “A”

1§in. dia.X §in. deep.
Large ribbed knob
in walnut, ivory or

black. 4 B.A. grub
screw and locknut

fixing.
ca:\ngbe engraved to

TYPE *8"
1in. dia. x

eep.

Smgll ribbed knob in
walnut, ivory or
black. 4 B.A. grub
screw and locknut
fixing. A gold en-

fin.

TYPE 324

1}in. dia, X §in.
deep.

Medium-sized fiuted
knob in black or
white. Brass insert
and one 4 B.A.
grub screw for fixing.

TYPE XS5/P.1325
1}in. dia. % §in. deep
Black fluted instru-
ment knob with brass
insert, Fixing: two
2 B.A. grub screws.

TYPE X¢9/P.1375
1{in, dia. % in. decp.

suit your .graving for every Identical to Type
require- purpose. X5/P.1325. Ideal for
ments. test apparatus, vtc.
TYPE 5060 TYPE 327 TYPE D.2265
%ﬂi‘ﬁi’ );;Zse 14in. long, lin, wide,  14in. long, 3in, wide, 1{in. long, jin. wide
1§in. dia. Jin, deep. Joi5- deep. 4in. deep. §in. deep.
Flanged .instrument. Useful pointer con- Popular instrument A particularly attrac-

knob with white
ointer. Brass insert.
ixing: 2 grubscrews.
TYPE P.1322/X 1)

Top: 1fin. dia.
Base 2jmn. dia.
Rin. Ape

trol knob in black
with white nose
marking, Fixing:
grub screw and lock-
nut.

knob in black or
white with suitable
nose marking.
Moulded with brass
insert. Fixing: one
4 B.A. grub screw.

tive cream pointer
knob with black nose
marking. Positive
fixing by means of
one 4 B.A. pgrub
screw,

TR

|
1

B |

(S.gle A gents far Great Br?fa;n)
TR1IA NONEN
ELECTRIC LTD. |
95, COBBOLD ROAD.
WILLESDEN , LONDON,N.W.I0

TELEPHONE: WILLESDEN 2116

Coil and rectifier
types to B.S.
89-1954.

MANUFACTURED BY

Instruments manu-
factured in Moving

SMALL PANEL

2in.,

24in.
enclosed
black moulded
ting material and pro-

Available as
Milliammeters

INSTRUMENTS

and 3fin.
in cases of
insula-

vided with scales
printed in black on
matt white enamelled

metal dials.

Ammeters, Voltmeters.

WEIR ELECTRICAL INSTRUMENTS CO. LTD.

BRADFORD-ON-AVON - -

TELEPHONE 1178

WILTSHIRE

and  Microammeters,
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Are you searching

w4

FOR HIGH QUALITY

ELECTRONIC MINTATURES

Make contact with Ardente Acoustic Labora-
tories Limited, for details of .high-quality
MiniatureEarphones,Transformers,Switches,
Volume Controls, Plugs and Sockets; also of
the widely-known ARDENTE Hearing Aids.

SUB-MINIATURE
TRANSFORMER

mMF IENER

z TRAMSFORMER  TIO7®
g Ao 10000h
JERSY ,
& o1

7 g S

SIZE = /
315% x +425% x -530" o— - > 2
mA OC

Of robust construction; its unique design of laminations
enables Transformer characteristics to be closely controlled,
despite its small size. Weight: 12 ozs. Lead-out wires
are colour coded for phase sense of windings applications.
Specially designed apparatus, capable of detecting one
shortcircuited turn of 50 SWG in 5,000 turns, is used in
manufacture to safeguard against premature failure caused
by electrolytic action on the fine wire at short-circuited
points.

A comprehensive range is available. A typical example is
a Transformer with primary inductance of 100 Henries with
no D.C. in the winding. The graph shows variation of primarv
inductance with D.C. in a similar unit.
Special designs of Transformers are pro-
duced to meet individual requirements.

THE MINIATURE EARPHONE

w be featured in a later advertisement.

e

Witz

ELECTRONIC
COMPONENTS

Detalls on request 1o
ARDENTE ACOUSTIC LABORATORIES LTD.

Springfield Works, Horn Lane, Acton, London W.3
Telephone: ACOrn 4161-1282

WIRELESS WORLD
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Estd.
EASY

LEAK Siloriénr

for the Connoidbewr 3

If you want the Finest Quality Reproduction
together with Workmanship of the Highest
Order your choice must be LEAK.

AS USED BY BROADCASTING CORPORA-
TIONS THROUGHOUT THE WORLD.

LEAK ** TL/10 * AND *‘ POINT ONE ** PRE-AMPLIFIER.
Cash Price £28/7/-, or sent for £4/10/- Deposit and 18
monthly payments of 30/-, carr. and-crate free.

LEAK TL/I0 AND VARISLOPE MK. Il PRE-AMPLIFIER.
Cash Price £34/13/- or sent for £6 Deposit and 18
monthly payments of 35/-, carr. and crate free.

LEAK DYNAMIC PICK-UP
Complete with two detachable diamond heads and trans-
former. Cash Price £20/19/9 or sent for £3 Deposit
and 10 monthly payments of 40/-. Post and packing paid.

Delivery of all the above is from stock. We can aiso supply

Wharfedale, Goodmans and Tannoy loudspeakers, etc.,

Connoisseur Variable 3-speed Motors and all other Quality
Equipment on EASY TERMS,

Please let us have your requirements,

/4. DAYS FREE TRIAL

with the SUPERB NEW
REMINGTON {
6609

ELECTRIC SHAVER (Ff

will convince you
that it really does shave quicker and smoother
than any other method. The extra long shaving
heads are slightly arched to fit easily into
those hard-to-shave spots.
SEND DEPOSIT OF ONLY 5, IMMFE?)'}ATE
(Returned if not satisfied) "™  DELIVERY

Balance after 14 DAYS FREE TRIAL (5/-, and 8 monthlyB;::dmenh

of 24/-. Cash Price £9.17.11. ACIDC 200-250v. new.

Sent post paid in silk lined presentation case.

© WE WILL ALLOW YOU !/
FOR YOUR OLD ELECTRIC 40 3
SHAVER it you decide to kecp the REMINGTON

after trial.
SEND FOR FREE BROCHURE

The L. R. SUPPLY Co. Ltd.
BALCOMBE - SUSSEX "3

254
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| STANDARD
1 CONNECTORS

Wr
W

:'T'ml‘;}uuhl;lu{

Line-to-line, line-to-chassis or inter-chassis
connectors. Adequate contact “* float  allows for slight mis-alignment of male or
female units. Sockets fitted with McMurdo No. 9 Octal valveholder contacts which
have proved their reliability on many jobs. Low contact resistance with reasonable
insertion and withdrawal forces. Life tests prove that low contact resistance persists
through more than 5,000 insertions. AVAILABLE in 8, 12, 18 AND 25 WAY
ALSO COVERS WITH TOP SIDE OR END CABLE ENTRY.

For full details apply to :—
THE McMURDO INSTRUMENT COMPANY LTD - VICTORIA WORKS + ASHTEAD - SURREY. Tel. : ASHTEAD 3401

VHE/FM
BROADCAST
RECEIVER
TYPE CB4

Constructed to VHF standards throughout. Covers the band 2 with
MO D " S " FO R RF, Mixer, 2-IF, and ratlo detector stages. Provision is made for single

E L or push pull output, or added Short Waveband. Although ** hand buiit *’
in small quantities, an attractlve-price Is maintained

S T R I P w I N D I N G Model ** A,”” FM tuner. A popular and small unit, with good sensitivity.

These are in use from Bognor to Ely, and little changed since first des-
cribed by Amos and Johnstone in the ‘' Wireless World."” New ** ham-
mer "’ finish front plate and tuning scale carries a magic eye; this and
power unit are optional.

ALSO MANUFACTURERS OF

A U T O M A T I C A N D H A N D Our new Linear Amplifier is condensed to only 12 x Sin. plan with :ym
CO I L w l N D I N G MACH l N ES metrical front layout Linear Hi-Fidelity Amplifier £14 10 0

CB4 FM/MW feeder unit, mains driven...... £21 0

CB4/2, with push pull out . £26 0
A" basic tuner...... £ T
“A " tuning scale, m . £2 0
® “A" power unit . p=
(LEICESTER) LTD. Welcome to MARLBOROUGH YARD, N.19, evening

29A WELFORD ROAD, LEICESTER demonstrations also arranged
Phone 5386 ' BEL SOUND PRODUCTS CO.  ARC. 5078

[-X-N ¥-N_)
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A page to remember — WOOLLEYS
UNUSED RADIO & COMPONENT BARGAINS

We are offering AS NEW, COMPLETE TR.1196 TRANSCEIVERS, as illustrated.
Outfit comprises, 6 valve Superhet, 3 Valve Transmitter, Power Unit and Relay Unit. All
complete on Chassis. Present range 4-6.5 mc/s. and output 2 watts. Can be easily con-
verted to cover 1.5 mcfs.-7mc/s and power output’up to 8 watts. It has a most versatile
Receiver which can be easily adapted to cover any band of frequencies from medium
broadcast to 30 mc/s. The Transmitter range can also be easily extended and by simply
adding 200 pf. condenser to tank circuit will cover 1.5 mcfs. Circuit and conversion
details included with each unit.

Each outfit is despatched in transit case at the amazingly low price of £3/-/- plus carriage

Hlustration is with covers removed.

10/-. If despatched without Transit Case, £2/10/- plus carriage 8/6.

And why not build up the complete mobile outfit, ideal for
ship to shore work and convert to 1.5 mcs. to 4 mcs.

lllustration shows converted equipment already in use and
passed by P.M.G.

REMEMBER ! !

BRAND NEW POTS

9 Standard Valves, 2 Standard 460 Kc. IF's,
3 relays, a motor generator and a host of useful equipment
and for breaking up we have a few with soiled cases but *
otherwise perfect and complete at £2 each, plus carriage 8/6.

POTS, 100K, % spindle ea. 1/-

POTS, 1 meg., + spindle ea. 1/-

POTS, 3 gang each, 70K ea. 1/-

HUMDINGER POTS, 100 ohm. 50 PF. VARI-

Miniature wire wound .. ea. 2/- SBELIE(SZS"{‘S-

POTS, COLVERN, 200 ohms 5 watts. in screening

Wire wound, N.P. case ea. 2/- %ais:iiﬂ‘ﬁ

100K MINIATURE POTS ea. 1/- Spacing{D40.
. ELECTRO-VOICE MOVING Only |/-

RESISTORS COIL MICROPHONES EA.

ERIE Resistors, 47K, 2-watt, boxed in 50's
and 5’s. Also 150K, 70K, 1-watt. Price:
2w, 3d.ea. 1w, 2d. ea.

Wire Wound Vitreous 10-watt, wire ends
500 2, 9d. ea.

Voltage Regulators 110/30 ma. 4 pin base.
Two in series for 230 volts. 3/- ea.

No. 600 C. with built in matching trans-
former for direct connection to grid of
amplifier valve, These mikes are ex the
famous BC.610 transmitter and have an
excellent overall frequency response, they
are all brand new with 9 ft. screen lead and

CERAMIC VARI-

in i ioinal .| ABLE CONDENS-
SLEEVING 3 pin plug, packed in origina 'carton ERS, spit semtor, VARIABLE ICON:
Price £€2 plus 1/6 postage and packing. plated vanes, spaced  DENSERS, 100 pF.
We are able to offer for immediate delivery .b035 ﬁall1571e;ri';1§Fs ceramic insulation.
Sleevin in  various rades, such as utterfly 15, a7 EA,
£ U MISCELLANEOUS NEW ITEMS | extended spindle 2/-

Permanoid, Micoflex Plastic and Tenaplas
Silk covered. Prices are 209, below present
trade.

SLEEVING various colours, 1 mm. and
1.5 mm. Permanoid, in coils of approx.

Ferranti mc. meters boxed 0-5 m/a. 1’Iushl
‘square 2". 9/- ea.

Valve Holders UX5 Amphenol. 5/- doz.

Yaxley type 1~
pole, 6-way

i | ltches o
144 yds. 8/6 per coil. ) S e
TENAPLAS SLEEVING silk covered in | V2IVe Holders B9G Paxolin. 4/ doz. fcithE‘s bnf.fi
1 gross reels 1.5 mm. 15/ per gross yds. Valve Holders Jumbo Giant UX boxed. e ET. Zd

MICOFLEX, Plastic, in 3 gross reels 1.5
mm. 13/- per gross yds.

PERIBRAID Sleeving 1.5 mm. 1,000 yd.
reels 15/- per gross yds.

SLEEVING in 3 ft. lengths X18 mm. dia.
6d. per length.

SLEEVING in 3 ft. lengthsx20 mm. dia.
9d. per length.

2/6 ea.

Zenith 50 w. Bleeders 500 Q. 2/- ea.

All above items postage extra.

Foreign orders, please verify correct |

amount from U.K. to destination.

WAVE CHANGE, 2-
wafer 6-pole 3-way

Switches. EA. |/3

CERAMIC TRIMMERS, air spaced silver-

plated vanes, 22 pF. Packed in 10s and

singles, screwdriver adjustment, s
poz. 5/-

WOOLLEYS RADIO & ELECTRICAL SUPPLIES LTD.
615 BORDESLEY GREEN, BIRMINGHAM, 9

Phone: VIC 2078
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TEILCON
Teloviscion

DOWN LEADS

K 16 M “Local’ 50-ohm co-axial; FEEETSM.
- atten, 4.8 dB/100 ft. at 45 Mc/s. W“M B
" K 19 M ‘Local’ 75-ohm co-axial;
) atten. 3.7dB/100 ft. at 45 Mc/s. -
h AS 93 M ¢ Fringe’ area 50-ohm co-axial; :
| 1.7 dB/100 ft. at 45 Mc/s.

AS 60 M ‘Fringe’ area 75-ohm co-axial;
1.5 dB/100 ft. at 45 Mc/s.
Deliveries from stock AS 6O M

e g\gg;@}mmm !'5.5"

. L ey . P i | IR
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD

Head Office: 22 OLD BROAD STREET, LONDON, EC2 Telephone: LONdon Wall 7104
Enquiries to: TELCON WORKS, GREENWICH, SE 10 Telephone: GREenwich 3291

. > [ i !

Manufacturers of

POST OFFICE
TYPE

MAGNETIC RELAYS
3,000 and 600
Contractors to:
H.M. GOVERNMENT AND
LEADING
MANUFACTURERS

COILS up to 80,0000

EYELETTING
iNsULATION w5 0. | | and light
S— : PUNCHING
MACHINES

Autophcenix No. 6
A new and improved treadle
operated machine for the
automatle insertion and closing
of eyelets in either flat or
formed work in  metals,
plastics, fabrics, etc. The deep
throat, high vertical gap and
projecting base make this
machine adaptable for eye-
letting radio chassis, cylindrical
shells, spinnings, mouldings,
etc.

Specialists in  Tropicali-
sation and inter Services
Jungle Finish

Conforming to A.lL.D. and
C.LE.M.E. standards

PROTOTYPE Relays
made to specification.
POST OFFICE TYPE
KEYS supplied to
specification,

Speedy Deliveries—
Enquiries Invited |

VISIT US ON STAND No. 3
Grand Hall Gallery, Olympia
Englneering, Marine & Welding Exhibition

A.D.S.RELAYS LTD. pept.w.w. SEPT. Ist—SEPT. I5th

12, STORE STREET, LONDON.,W.C.I. HUNTON LIMITED
Tel. .MUSeum 2453

Phaenix Works, 114-116, Euston Road, London, N.W.I
Tel.: EUSton 1477 (3 lines). Grams: Untonexh, London,
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Emitape is used by the great recording companies — ‘* His Master’s Voice *', Columbia
and Parlophone — and by the world’s leading broadcasting organisations, because of
its fidelity, sensitivity and length of life. This easy-to-use tape is also being increasingly
employed in Jlaboratories, factories and domestically — in fact, wherever true-to-life  /
recording is required. It is made in a variety of spool lengths wound on plastic or _/
aluminium spools to meet the requirements of professional and domestic recorders
with differing hubs.

Special Features :

o HIGH SENSITIVITY o HIGH TENSILE STRENGTH 4 :

o P.V.C. BASE o ANTI-STATIC Y /
o FREEDOM FROM CURL
o EDITING LEADER AND

TRAILER STRIPS

]
—\ T .4/
l TAPE ACCESSORIES ‘ N

77 EMPTY PLASTIC SPOOL it

IN CARTON AP.87 5/6 \ " "
5 W :

5* EMPTY PLASTIC SPOOL ST T " gtk .

IN CARTON AP.85 4/6 o \ms““ al : Lt

| QIR \ st

3" EMPTY PLASTIC SPOOL ‘ m:l\'l‘ sl

IN CARTON AP.93 3/- \ B

=1 T s e Gumm:d .l:in—;in;Tape AP,37—
Non-Magnetic Scissors AP.39 Magnetic Tape Jointing Block P.V.C. Tape Jointing Price 6/6
Price 16/- AP.46 Price 8/- Compound AP.TT Price 4/6 White P.V.C. Editing Tape

150 ft. Roil AP.38 Price 4/6

VISIT STAND 215 AT THE RADIO SHOW, EARLS COURT

Used by the leading Broadcasting Organisations and for recording the world's greatest artists on
« HIS MASTER'S VOICE' COLUMBIA AND PARLOPHONE RECORDS

&}c. Full particulars of Emitape and editing accessories together with literature are obtainable at your local dealer or from:—

-y E.M. 1. SALES & SERVIGE LTD. RECORDING EQUIPMENT DIVISION, HAYES, MIDDLESEX. Telephone: SOUTHALL 2468
Export Enguiries for products mentioned in this advertisement should be addressed to :
E.M.I. INTERNATIONAL LTD. (also at Hayes).

85.85
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i
E? e . THE I-A.L SHORT RANGE
1 g o L)
i~ 5 B ———— RADIO TELEPRINTER
[ ——— ! TERMINAL
o i ° ' [ ]
—4 T/R SWITCH 1 -
HH
L C D | TRANSMITTER
L BjL | 7
ENERRG RLER
000 T e IT

|NTERNAT|0NAL AERADIO LTD.

T

I

AERADIO HOUSE 40, PARK STREET.

LONDON, W.I. HYDE PARK 5024

il

oo

-

P

_l

The International Aeradio VHF short range
radio teleprinter terminal is designed to combine
the highest engineering standard with low initial
cost. This equipment is especially valuable where
landline facilities are unreliable or not available,
as may happen between a town and its airport.

AUTOMATIC COIL
WINDING MACHINE
Type Al/1. (25-50 S.W.G.) Type Al/X. (19-46 S.W.G.)

This machine is the most modern on the market and it
possesses many exclusive refinements including:

@ Dustproof construction throughout

@ Provision for winding up to four coils =i
simultaneously. -

@ Micrometer traverse setting.

@ Wire Gauge Indicator engraved with
various wire gauges to which the
machine can quickly be set.

@ All steel parts are either cadmium
or chromium plated.

@ Instantaneous re-set counter reading
up to (00,000 Turns.

@ Entirely new Wire Tensioning Stand
to hold two reels of wire.

We will be pleased 10
send youan 1llu:-

trated leaf— i
let giving a
Sulltechnical
specification
on request.

foleerec [ro

73 UXBRIDGE ROAD, EALING, LONDON, W.5
Ealing 8322

TUNERS

for BAND IlI
COMMERCIAL TELEVISION

Valradio tuners cover all 13 British Channels,
and have been specially developed for in-
corporating into new T.V. receivers, or for
tuning standard receivers to Band III.
Available for AC sets using 6-3 parallel con-
nected valves, and AC/DC with

-3 series connected valves. Price £6 . 0 . 0
Write today for fullest details—or visit
us on Stand /18 at the RADIO SHOW

Ask also for details of Valradio T.V. Projection Receivers; DCIDC
and DC/AC Converters; Vibrator Units.

VOI’IO-J.;O LIMITED

New Chapel Rd., High 8t., Feltham, Middx. Phone: Feltham 4242
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Taking the ‘Trial and costly errors
from VACUUM LEAK-TESTING

The cost of a mass-spectrometer is not
within the reach of every manufacturer
of hermetically-sealed vacuum instru-
ments, such as mercury-arc rectifiers,
electron tubes, etc., but wherever ultra-
sensitive leak detection facilities combined
with simplicity and low costs are required
PALLADIUM-BARRIER
LEAK DETECTOR meets

EDWARDS

critical needs.

% A range of other detection units are
available to suit every

racuum system.

EDWARDS

MANOR ROYAL - CRAWLEY - SUSSEX
CRAWLEY 1500 (10 lines)

EA_L HIGH FlDﬁlfY at modest cost . . .

The instrument
is capable of detecting leaks of the
order of 10~4 litre microns/second.

the most

type of

LTD.

EDCOHIVAC CRAWLEY
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... FOR BETTER
VACUUM SERVIGE

BRANCHES: GLASGOW & TORONTO
AGENTS THROUGHOUT THE WORLD

® Manufacturer-to-Consumer policy saves you at least one-third cost!

We are nmow specialising in the supply of
units for making up high fidelity Radio
and Record-reproducing Equipment for
use in the Home, small Halls, Schools and
Gramophone Socicties and single items
for replacing in existing equipments and
radiograms.

Our Chief Engineer, who is operating a
Technical Guidance Service, is available

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

SEND NOW for your free copy of our
Bargain Catalogue giving detgils of the
undermentioned and other interesting lines. it
is bound to save you money !

NO. | *“SYMPHONY AMPLIFIER is a
3-channel S5-watt Gram/Radio Amplifier with
astonishingly flexible tone-control. You can
lift the treble, the bass, or—and here is the
unigue feature—the middle frequencies to suit
your own ear characteristics and the record or
radio programme being heard. It is thus possible
to arrange the frequency-response of the amplifier
to a curve equal and opposite to the resultant
curve of the other items in the chain, so that
what finally registers in the brain is as per original.
This flexibility of control is even more important
than the nominal linear response of the amplifier,
as the pickup, speaker, etc., are not linear.
Independent Scratch-cut is also fitted and special
negative feedback circuit empioyed. The Ampli-
fier can accommodate a wide variety of records
from old 78s to new LPs. Input is for ail types
of pickup of 0.1 v. cutput or more and there is
full provision (and power) for Radio Tuner. |t
Is available to match 2{3 or |5 ohms speakers.
Price |l gms. (carriage 5/-). Fitted in Portable
Steel Cabinet 2 gns, extra.

NO. 2 “SYMPHONY ” AMPLIFIER. As
No. | but with |0-watt Push-Pull Triode output
and Triodes throughout. 16 gns. (carriage 5/-).
Fitted in Portable Steel Cabinet, 2 gns. extra.
“ SYMPHONY ” AMPLIFIERS WITH RE-
MOTE CONTROL. To enable either amplifier
to be set anywhere in cabinet with controls
separate in convenient position. Extra cost 2 gns.

STUDIO “SYMPHONY™ AND DECCA
AMPLIFIERS, Models | and 2. As above
but incorporating extra pre-amp. Stage and
precise Std. and LP correction circuits for Collaro
Studio and Decca XMS -Heads respectively.
No. 1, 13 gns. No. 2, I8 gns., carr. 5/~. Remote
Control 3 gns. extra if required.

GARRARD, COLLARO AND B.S.R. IM-
MEDIATE DELIVERY. Model TA with Acos
HGP37 Head, £10/14/-. Model TB less Heads,
£8/11/- or with 2 Decca XMS £14 or 2 Acos
HGPS5S5, £12/15/-.

MODEL RC80M AUTOCHANGER. £15/5/-
or with GC2 or HGP37, £17/7/6 or 2 Decca XMS,
£20/15/- or 2 latest Acos HGPS55, £19/10/-.
COLLARO 3-SPEED SINGLE RECORD
UNIT AC3/554 and COLLARO 3-SPEED
MIXED RECORD AUTOCHANGER RC 54
with Studio O " or “P” Head, £8/18/4 and
£13/4/2 respectively.

COLLARO TRANSCRIPTION UNIT. Model
2010, including Transcription Pickup and PX
cartridge, £18/12/-, less pick-up £14/4/2 carr. 5/-.
NEW CONNOISSEUR MOTOR. Variable
speed on all 3 speeds. £25/15/5.

GARRARD MODEL 30l. speeds (variable),
£25/3/6.

B.S.R. MONARCH 3-SPEED MIXER-
CHANGER with new Acos Hi-g Head, £13/10,
“ SYMPHONY ”” BASS REFLEX CABINET
KITS. 8-in. speaker model, 85/-; 10-in. speaker
model, 97/6; 12-in. speaker model, £5/7/6. ‘Carriage
7/6. Ready built 10/6 extra, designed for absolutely
maximum results from speakers.

“SYMPHONY '’ BASS REFLEX CABINETS.
Fully finished in figured walnut, cak or mahogany
12-in. speaker model, £11/10/-; 10-in., £11;
8-in., £10/10/-. Carriage according to area.
The 10-in. model is ideal for WB HF 1012 (see
* The Gramophone *’ review, March 1954), each
size gets the best possible response out of appro-
priate size speaker and provides full, rich, bass.
GOODMANS CORNER CABINETS for the
AXIOM [50 Mark 2. Price: complete kit in
plain board with lin. thick felt, 8 gns Price-
rl'zady built, 10 gns. Finished in figured walnut,
gns.
CONSOLE AMPLIFIER CABINETS. To
take any gram unit, amp., pre-amp, and tuner.
De luxe veneer, Il gns. Designed to house all
your equipment except speaker.
“SYMPHONY’ RADIO FEEDER UNITS.
NO 1 “SYMPHONY” TUNER. L & M.
wave TRF top quality, 7 gns., carriage 5/-.

O, “SYMPHONY " SUPERHET
TUNER L.M. &S. wave Superhet, Il gns.
NO. 2/VS “SYMPHONY"” SUPERHET
TUNER. As No. 2 but incorporating on the
wave-change switch an extra position for radio,
giving TRF band-width. Price 13 gns. Carriage
and packing 5/-.

I"SYMPHONY" FM TUNER. Wizard

quality, 14 gns. Carriage and packing 5/-.

HIRE PURCHASE raciLiTies
NOW AVAILABLE on orders of £15 or
over. Send one-third deposit with order,
balance over 6 or 12 monthly instalments.
State which required.

NORTHERN RADIO SERVICES

11 KINGS COLLEGE RD., ADELAIDE RD,,
LONDON, N.WJ3. Phone : PRImrose 8314:
Tubes : Swiss Cottage and Cholk Farm.
Buses : 2, 13, 31, 113 and 187.
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There's a wonderful future
Jor you in -

Train to meet the need for pioneers in this
expanding field

Every day the de mand for the expertinelectronics himself a well-paid career in this quickly develop-

grows. Radio, television, radar and the whole . q . .
field of industrial automation are rapidly ex- "8 profession.  Here is your opportunity to

panding and the trained specialist assures for enter for

3-Year course in Telecommunication Engineering

(including opportunity for nine months’ the City and Guilds Full Technological
practical attachment in E.M.I. Laboratories Certificate. Next course commences on 14th

and Workshops). Final qualification is September, 1955.
E.M.l. INSTITUTES
Dept. 127G, 10 Pembridge Square, London, W.2. Telephone : BAYswater 5131/2

The College associated with a world-wide electronics industry, including * His Master’s Voice,” Marconiphone, Columbia, etc.

POLYTHENE | | | PHIL-TROL SOLENOIDS
|NSULATORS, END CAPS, pLUGS, ETC. Range covers types 4] and 42 (front 1”7 x 11*) 38, 39,

and 40 (front 11"x 12")
for
T.V. AErIALS

and power A.C. and
D.C. sizes up to 60
Standard Articles or Special Mouldings

inch-ibs.
Most sizes available ex-
stock and dispatched
same day as receipt of

\ n order.
. 6v.-460 v. A.C. and D.C.
AMPLEX APPLIANCES (KENT) LTD. “'*L types
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT WRITE OR PHONE FOR DETAILS
(AB"AVensbourne 5531) PHILLIPS CONTROL (G.B.) LTD.
export enquiries to .
ANTEX LTD., 3 TOWER HILL, LONDON, E.C3 Farnborough, HANTS. Telephone: Farnborough 1120

London Office:59/61 Union St., Lenden, S.E.1, Telephone : HOP 4567

ALWAYS “FIT”

SUSPENSION DRAWER SLIDES, SUN and PLANET FRICTION ELIMINATORS and SHEAVES
Ask for Brochure and pages 47, 49 and 53

Engineers, Patentees and Sole Manufacturers,

AUTOSET (PRODUCTION) LTD., DEPT. “H"”, STOUR STREET, BIRMINGHAM I8
Tel.: EDG 1i43 (3 lines). Please mention Wirsless World ESTD. over 35 years
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Type T.P.I. £96 as il
or light oak,

lustrated.
Ex works.

Finished walnut

WIRELESS WORLD

ACCLAIMED. ..

5 =}

instrument.

acoustical system,

% Indispensable for

LOWTHER
F.M. TUNER

Tunable over
V.H.F. Band IIL
Quality recep-
tion guaranteed
from  Wrotham
and other sites
when ready.

jototofolotototoTototorotorooTotoY ol
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BRITAIN'S FINEST
AUDIO REPRODUCER

% Built as a musical instrument, sounds like 4 musical
% Entirely new development in electrical-mechanical-

% The most efficient reproducer of audio frequencies in
the world with a single drive unit/compound horn housing.

studio monitoring, or where definition

and quality of reproduction is required.

Price £22

®
®
®
Plus purchase tax £7.6.4 S
®
®

loyololelelelelelelolololelolelojolololojololololofolololololofolololofolololo)

COME with LOWTHER'S -towards perection-

THE LOWTHER MANUFACTURING COMPANY, TLOWTHER HOUSE, ST.

el.: RAVensbourns 5225

MARKS RD., BROMLEY, KENT, ENGLAND

SPECIAL EDITION

Osmor News

OSMOR RADIO PRODUCTS

imited (Dept. Wé9)
418 BRIGHTON ROAD,
SOUTH CROYDON,
CROydon 5148/9

SURREY,
(Trade Engquires Invited)

PUBLISHED MONTHLY

VOL. 1. No. 5.

SEPTEMBER 1955

FREQUENCY MODULATION COMES TO TOWN—
VIA SIMPLE CONSTRUCTIONAL TUNER!

SMOR have won laurels for their coils,

which played such a major part in the
established success of Frequency Modulation.
Osmor High *“ Q> Coils are the outcome of
manufacturing experience, technical skill and
constant experiment . .. the universal
preference of technical experts and experi-
mentalists proves their unquestionable
superiority!

OSMOR < Q’ COIL PACKS
Size only 1% x 3} x 2} with variable iron-dust
cores and Polystyrene formers.  Built-in
trimmers.  Tropicalised.  Prealigned Re-
ceiver-tested and guaranteed. Only 5
connections to make.
All types for Mains
and Battery Superhets
and T.R.F. receivers.
Ideal for the reliable
construction of new
sets, also for con-
version of the 21
Receiver. TR1196,
Type 18, Wartime
Utility and others.
The NEW Osmor

‘SWITCH PACK’
Complete and Prealigned full circuit included.
State which station required. 2 M.W,, 1 L.W.
or 3 MW, 48/. Inc, P, Tax.

SUPER ‘@’ CUP COILS
For Maximum Selectivity

A full range is available
for all popular wave-
bands and purposes, The
magnetic screening of the
cup prevents other com-
ponents from absorbing
the coil’s power, thus
maintaining the high “Q”
value. Simple one-hole
fixing. nly lin.
high. % Packed in damp-
proof containers. Y% Ad-
justable iron-dust cores.
% Fitted tags for easy
connection, L. or M.W.

5/ inc. CIRCUIT.

FREEV

Send 5d. (stamps)
for fully descriptive
literature includ.iéxa%
Sircun and practi

rawings, E.M.
Tuner “The really efficient 5-valve
Superhet,”  6-valve shet,, 3-valve (plus

rectifier) T.R.F. circuit. Battery portable
Sugerhet circuit, Coil and Coilpack leaflets
and full radio and component lists, an
interesting miniature circuits, etc.

New Coils to our Range

SCRATCH FILTER type QSFl, 6/9.

To get the best from your records.

WHISTLE FILTER, type QWFl], with

gucgn, 6/9. Cut out the whistle on the Home
tation.

TAPE RECORDER 45 ke/s. Ose. Coil,
type QTS, 7/6.
DUAL-RANGE High “Q?” Cois for

T.R.F., 10/6 pair.

Selective DUAL-RANGE Coil type QCD2.
for Crystal Set operation, 5/-.

OSMOR STATION 7/
SEPARATOR coMpLeTE

The Separator may :
&/JU =

easily be tuned to

eliminate any one

station within the ugs
into
receiver

ranges stated and
fitting takes only a \ 3

few seconds. Sharp tuning is effected by
adiusting the brass screw provided.

TYPE METRES TYPE METRE8 TYPE METRES

1--141.250 19-405 7—1450-1550
2—218-283 5—3895-492 8—410-550 kjo.
3—267-341 6—455-567

Special Separator to clear Radio Luxembourg,
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NEW ARCOLECTRIC SIGNAL

For Low Voltage or Mains

Illustrated are a few signal lamps
taken from our wide range. The
insulation of every Arcolectric signal
lamp will resist a flash test of 1,500
volts A.C. The S.L.90 illustrated
here is a typical Arcolectric low
voltage signal lampholder. It s
designed to accept popular M.E.S.
bulbs. The bulb is accessible from
front or rear of panel. The domed
plastic lens surrounded by a polished
chrome bezel gives a most attrac-
tive panel appearance. This holder
can be fixed In a single 2in. hole.
The mains voltage signal lamp
SL88/N is supplied complete with an
M.E.S. neon tube and a suitable
series resistance.

Write for Catalogue No. 130

ARCOLECTRIC

S WITCHES ' LTD

—

CENTRAL AVENUE, WEST MOLESEY, SURREY.

S.L.88/N

SEPTEMBER, 1955

LAMPS

S.L.86

Sl

S.L.82

TELEPHONE: MOLESEY 4336 (3 LINES)

IMPREGNATE
your gi_ls with ease

BLICKVAC

High Vacuum Impregnators meet the most stringent
specifications and yet are easy to handle.

Full range of models available to meet the needs of the
. large-scale producer, the research laboratory or the
small Rewind shop.

Outstanding Features:

@ Easein control.
@® Ease in cleaning.
@ Elimination of vibration.

@ Unequalled flexibility
and performance,

@ Simple atrtachment of
auxiliary autoclaves,

@ Units available suitable
for Varnish, Wax, Bit-
umen and  Potting
Resins.

Users ~ include ™M.0O.S.,
N.C.B.,, G.E.C, Pye, Mar-
coni, Metro-Vick.

If your problem is COIL IMPREGNATION or impregnating
or casting with Potting Resins consult:

‘BLICKVAC ENGINEERING LTD.

Bede Trading Estate, Jarrow, Co. Durham. Jarrow 89/7155
96/100 Aidersgate Street, Lont!on, [ Monarch 6256/8

-

&
°

TAPE PRE-AMPLIFIER

@:@m__:« e ~._d--
A ] = f
.. for those who -

want the best . .

Used with the WEARITE 2B DECK, our Tape Pre-
amplifier 4/WRB/2b is capable of giving recorded quality
to the highest professional standards; yet at moderate cost.

% Completely separate recording and replay
chains with direct/replay monitor com-
parison switching.

% Correct pre- and post-equalization to
C.C.I.R. standards.

% Peak-programme signal metering.
% Positive metering of bias and erase voltages.

% Designed mainly for WEARITE 2B Tape
Eeclz(—uses all the facilities provided on this
eck.

Price 55 gns.
For full details, write or telephone:

ARIEL SOUND LTD,,

57, LANCASTER MEWS, LONDON, W.2.
Telephone: PADDINGTON 5092
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I Megohm/VYolt !
The UNIQUE Instrument—
@ TRANS RANGER

® Independence from mains voltage.

@ Very High Input resistance.
@® Equipped with D.C. Transistor amplifier.

@® No current drain—instant readings.

‘This multi-range transistor voltmeter is the first instrument

of its kind to measure true open circuit voltages in high
resistance circuits—having a resistance of one megohm per
volt. Independence from valve maintenance results in the
instrument being immediately ready for operation, no
warming-up period bemg necessary. Complete specification

BRITISH PHYSI¢ AT LABORATORIES“ o

Radlett, HERTS. Tel.: RADLETT 5674/5/6.

dmBP.47

This compact, pre-
calibrated unit is an
impioved version of
the original instru-
mentandiseminently
suitable for incorpor-
ation in any equip-
ment requiring an

MINIATURE
POLARISED RELAY

Now in dust-proof heavy gauge

accurate source of {re-
quency covering the
range 20~to 20 kels.
An output of approx-
imately 0 voltsr.m.s.,
1s available and Ther-
mistor  stabilisation
ensures that this re-
mainsconstant &= |dB
throughout the entire
range. Its power re-
quirements are small
and it is supplied
complete with dri“ing
template and all ace-
essories required for
fitting. When fitted to
a high fidelity ampli-
fier it enables rapid

=’ 2
@ Prlce . £7 0 checks of performance
= (POStage & PaCk'ng 3/6) to be carried out.

SEND FOR FULL DETAILS OF THIS
AND OTHER INSTRUMENTS
EASY PAYMENT TERMS AVAILABLE

HOMELAB INSTRUMENTS LIMITED,

615-617, ngh Road, London, E.I10
Phone ; LEY 5651

anodised aluminium can and
with miniature 5 or 9-pin base
for plugging in.
(Original version still available.)
BOTH TYPES FITTED WITH
PLATINUM POINTS IF SPECIFIED

D atee—Ascnsitivity of 25 milll-watts
and capable of handling mains voltage on
the contacts with alternatlng curreats up
to 0.25 amps. Being polarised it has the
advancage that the Armature contact can
be biased to lock in either direction by
suitable adjustment of the contact screws
which provides a useful facility where
pulse operatlon is required. Speed of
operation is high and the Relay will
follow frequencies appreciably higher
than 50 ¢.p.s. Reslstance up to 7,000 chms
which is acceptable for Anode circuits.
Alternatives to specification if required
Sole Concessionnaires.

POST OFFICE
TYPES
3,000 & 600 RELAYS

TO SPECIFICATION
Tropicalising, impregnating
and Services jungle fInish if
required. Delivery 3-4 weeks.

Manufacrurers 1o H.M. Govi, Deprs. and leading Contractors

L.E.SIMMONDS LTD.

S BYRON ROAD, HARROW, MIDD X.
Telephone : Harrow 2524 ~ 0315
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Great Britain’s Valve Mail Order House SALE

One Year's Guarantee DEMoRRED Shophcariad VALVES
AzL g | IATGT 811 MANUAL 26 HEH

z3 3 R

5GT Glving equivalents of British and s -

giol %g; ]ﬁ{EbGT 25 A::::fcanqService and Crosas Refer- METER r’ 5/- US.A. MICROPHONE 5/-
CLA 1§ IRS 6/5 [Jence of Commercial Types with an TUBE[This U.8.A. Throat Mike made by
CY1 23: 184 4/6 | Appendix of B.V.A. Equivalents and |AVO minor Univareal.] CRT 516 {yniversal Microphone Company, in
EAS0 gl 1 185 6/5 §Comprehensive Price List. We have] £7. magneticcalitornia, 1s highly sensitive. Com-
EMABCBOIII IT4 4/8 |still some Valves left at very old|Ferranti Universal, £6.]4v. heater plete with neck piece clip and
E @ PL81 22/1 |Budget Rates (334%) which are|E.L.C. Universal, £5.}4/5 k V. Kjngtrated 4-page specification and in

AF42 17/ PL82  16/5 Jactually sold at the old price.|Taylor 110B, £9. Octal bagef,riginal carton. Bargain price. Only
hae L% I Piss 397 Jrios rated US.A, Triplet, £9 Car), f ltraction ot original cost. Limited
EBCI3 15/1 | B¥80 15/ AVO 40, £16. 4/8. quantits. Post 8d. (ideal for Elecine
EBoat 1571 | PYAL 18411 PIFCO BTH. GERMANIUM _CRYSTAL| U™ ) iable. only
Eggg?) 1a UAF42 17/ All-in-one Radio- DIODE. Complste with Blue 2 /_

EBLI %g; . UBC4l 15/1 Jmeter A.C./D.C. print and operating instruction.

EBL31 2012 |UBL2l 205 [Tests everything High Fidelity. High frequeney Electro-

E 2/ UcH21 20/ 2 1ih Test static Loudspeakers. True response from

ECCSt 95/1 | UCHAZ 20/2 grlete vy = 3,000 to 20,000 cyclee, miniature and light-

Eccgz 29/ gl'l;g 615; prods. weight. Bzm' 12/6. 8in. 21/-. Full data

ECCEOCQ;’. %%; UL4l 16 29 6 on request.

o o Lz e prica 32/5. e Selt- Powered

Post . y/

ECH42 3A4 8/11) w Fleg
BoRa sora | 9 ELECTRO

~(r saws!j

55

with Keys =S
The sastest and
quickest way of
cutting boles in sheet

SAW

A compact unit of saws. One
for ever’; job. a Bl"ikgg
Cuts lin. wood, also metal and | STEEL Tempered an
pla:nc. Complet'e with 4 blades and | dened. Wocd Saw, Pruning
plan converting to Jig saw. 8aw, Tenon 8aw, Key Hole,
10/_ Deposit 5 m’thly of 10/6 | Metal Baw. Posat 1/-.

EF80 92/ 6BAG6 16/ = a die, a punch and an

58/~ cash. Post 1/-.

All rew. The operation ls quite| or

BT B e e e e o
EEK32 292/ 8SATGT 20/ l!n...1 ; din., 1 ilin i s
EK%0 2013 | SSKTGTIOID 1R, 13in., 10/9; sin., 3118 G9AED !  commer
BLON 2012 | 04T  1a/5 |2tin. .36/9: Lin.sqnare, 24/3, Post1/- cial T.V.
EL37 225 6X4 | All prices are with keys. A L .

L38 1 6X5GT 13/ ERVICE aily Test Tran.smlsslons are

%Lu 25, 13AT7 22 UNIQUE § already takingplace
EL43 / 12AU7 22/ Our adapter which fixes to the side or ack

Ve gggg ! }gg}_}(ﬂgﬂ -{ of your T.V. will give you the new station

8

1 /
it
16/ or the old by the flick of a switch. You do
EM1 186/ 20/2 nothing to your existing set; just plug in
g Ei‘i‘ 16/ 128K1G’i615 s ,In‘mvlns P:‘nd aerial leads. Bultable for any
34 V. -, . d
ggb H;. iggi lgia BY51 ésf 128Q7M;15/1 pﬂmem:ea‘gglll.m or 30/~ deposit and six
= - g
Post 9d. Eﬁg % ; 25L8GT 16/5 - BUILD YOUR OWN CONVERTOR
Ez41 13} 35Z3GT 13/3 SERVICE SHEETS N This Band III Convertor has given very asatlsfactory results from the
Please enquire for any number|BZ80 13/ 50L6GT 16/5 §The one you require iffex tal Beulah Hlll station. It uses 2-valves, is not at all difficult
EZ90 13/ 80 13/3 ]availablein a dozen assorted 10/6 to make. Price for all the its inel constr 1 data is
not listed. Gz34 18/11 Post 8d.  lof our beat chaice. £3/10/—data available scparately, price 2/6. .

HANNEY or BATH

OSRAM 912. Lab. resistors, 32/4; T.C.C. condensers, 55/-: PARTRIDGE Com-
ponents with loose lead terminations. Mains trans., 44/-; Choke, 28/8; Output
trans., 76/ (price includes Partridge carriage/packing charge). Denco 16 B.W.G.
Ali. chassis with bronze printed panel, 21/-; W.B. output trans., 32/~; A.B. 8witches,
14/- pr; VALVES: 7.729, 23/3; U.709, 16/7; B.309, 23/3; Two N.709 matched
34/6. Bmall parta (each), T.17, 5d.; L.734, 2/8; L.356, 3/8; L.1001/W, 4/6 p
K.370, 1/8; VBF/398/0, 2/-; D.170/R, 2/8; P.73, 4/6: P.437, 6/6; C.114. 4/-; B.
PD, 8/~; McMurdo valveholders, 1/-.

»
-
Complete kit of parts for the 912, as above, £21. H
H

MULLARD 510. Erle resistor/pots, 37/8; T.C.C. Condensers, 45/-; Elstone mains
trans., 3@/-; Elstone output trans, (6000 or 80000), 45/-; Denco drilled chassis,
14/6; Printed front panel, 6/6: VALVES: EF.86, 23/3; ECC.83, 23/3; GZ.30,
13/11; £Z.80, 13/11; Two EL.84, matched, 34/6;: Bmall parts (Bulgin and Belling- l
Lee), — each. Knobs with dial, 3/-; Mains switch, 3/9; Fuse holder, 4/-; Pllotlamp
holders 2/8; Mains Pfskt., 4/8; Input P/8, 2/8; Output P{8, 4/-; V.1 tag board,
2{3; V2-3-4 tag board, 4/-; MoMurdo valveholders, 1/-. Complete set of parts for
the Mullard 510, as above, £14/14/~.

wsnavvennususf

WILLIAMSON AMPLIFIER. All parts avallable as previously advertised.

M!'\XI-Q-DENCO F.M. FEEDER UNIT. Chassis set 7/8; Colleet, 11/9; 10.7 Mc/s '
[F’s, @/~ each; Ratio discrim. trans. 12/8; Phase discrim. trans., 9f~ Technical |
Bulletin glving circuit, point-te-point wiring, etc., 1/9 P.F.

COILPACKS. DENCO, CP 4/L and CP 4/M, 33/4; CP 3/370 pf. and CP 3/500 pf.,
42/8. OSMOR “ Q' HO, 48/-; LM, 40/-; Batt., 50/-; TRF, 40/-; HF stage for

HO pack, 20/-; ETA 4-stati. ack, ,  We stock COILS by Wi th, Osmor,
Wearite, Denes and Bap, - P 438 We stod R

WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 50/-; Coilsets (TK and
Super-Vicor), 44/8; L0.308, 40/~; ¥0.305, 21/-; DC.300c., 39/@: FC302, 31/-;
GL.16 and 18, 7/8 each; BC.312, 21/-: AT.310, 30/-: OP.117, 9/-; BT.314, 15/-:
DENCO Chassis Magnaview, 37/6; Chasais, Buper-Visor, 51/8; Col! seta Magnaview,
41/2; WA/DOA1, 43/-; WA/FCAI, 81/-; WA/LCI and WC1, 7/@each; WA/FMAL,
21/-; WAJLOTL, 42/-; WA/FBT1, 16/~

SUNDRIES. Pre-set controls, 3-watt wire wound, all values 100 to 30K Q, 3/~each.
Ditto §-watt carbon, 50K to 3MQ, 3/- each. Denco MTO.]1 Test Oscillator with
valve, 75/-; Denco TPA.]1, TV pre-amp. with valve, 20/@. Also over 100 values in
close tolerance 8ilver Micas. 20,000 Eric resistors ex-stock In all preferred values
and wattage.

Send 8.A.E, for llst.

Designed for those who seek the superlative in fidelity reproduction —

Please add 2/- to all orders under £3 (any excess returned)

L. F. HANNEY -
» » arm
77 LOWER BRISTOL ROAD, BATH A )
marks an advance in pick-up Arm technique,
Tel, : 3811 BURNE-JONES & CO. LTD,,
EUNS SIS TNE TSNl AN IS aN e s nECNSSTENT AR ES TSNS ESUGIN IRV USRS MAGNUM HOUSE' LONDON' ENGLAND
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1,000 metre for
professional use
1,200 ft. on plastic spool
600 ft. on plastic spool
300 ft. on plastic spool
150 ft. miniature tape for
- postal recordings
Special tapes for GRUNDIG TK.9,
TK.819 and STENORETTE and

The New Thin Long Playing Tape on
the same spool, giving 50% more tape.

ASIF

WiIRELESS WORLD

S

MAGNETIC REGORDING

TARE

GIVES ALL for that little extra...

.. . because it possesses ALL the qualities essential
to a product that is outstanding in its field.

This PVC based recording tape is naturally a little
more expensive than some other makes . . . but
the initial cost is more than offset by its perform-
ance and extra-long life.

F. A. HUGHES & CO. LTD

DEVONSHIRE HOUSE: PICCADILLY- LONDON - W1
Telephone: Mayfair 8867

Trade only supplied

Non-Resonant

Sand Filled
Cormner

Assemblies

TYPE MVC for 12” units “* Con-
temporary " or * Traditional ”’
designs in oak, walnut, mahog-
any, maple, etc. £16.16.0
4 CONTEMPORARY
TRADITIONAL V¥

Complete with Wharfedale W12/CS
bass unit, cross-over, Super 5 or
Super 8 CS/AL, HF level control
ans top baffle, from £37.0.0

ALSO AVAILABLE

TYPE SVC/A for 8° and TYPE
SVC/B for 10” units

£12.12.0

H.P. TERMS AVAILABLE
% Send for Illustroted brochures

B. K. PARTNERS LTD.

L rooms.

229 REGENT ST., LONDON, W.I. (Entrance Hanover St.) ‘Phone: REG 7363

These and other high fidelity equip-
ments are demonstrated at our show-
Daily 10.30 am,-5.30 p.m.
Saturdays 10.30 a.m.-12.30 p.m.

TWO SPEED—SIMPLE PUSH BUTTON
CONTROL

THE NEW K6 UNIT
List Price 19 GNS.

SEE AND HEAR IT AT
YOUR LOCAL DEALER

MODERN TECHNIQUES

138-144 Petherton Road, London, N.5
Tel. : Canonbury 5896
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SENIOR ELECTRONIC ENGINEER

required by

The Research Department

SHORT BROTHERS & HARLAND LIMITED

for work on

AUTOMATIC CONTROLS, GUIDED
'\ MISSILES, FLIGHT SIMULATORS

and kindred projects.
Qualifications: University Degree. Capacity to control a development
team.

Experience: several years of one of the following:
Electronic, Radio or Radar circuits and equipment; Analogue Computing
devices .and Servo-mechanisms.

The appointment is permanent and pehsionable.

The organisation is expanding and has new laboratories. Salaries and
prospects are ‘good.

Housing and removal assistance.

I Apply with full details including required salary to:—Staff Appointments
Officer, P.O. Box 241, Belfast, quoting S.A.73.

e “recomex ||| JASON for FM.
<~ TT T STANDARD TUNER £15.17.0

(including tax)
Four valves type Osram Z.77, one' .being
used as a limiter. This tuner has better
than average sensitivity, and the tuning
drift is negligible. Useful range at least
60 miles from Wrotham.
Ask your local high fidelity dealer for a demonstration or visi.
one of the following:—
Arthurs (Arthur Gray Ltd.), 150-152, Charing Cross
Road, W.C.2. TEMple Bar 5833.
City Sale & Exchange Ltd., 93-94, Fleet Street, E.C.4.
CENtral 9391.
Classic Electrical Co, Ltd,, 352/364, Lower Addiscombe
Road, Croydon, Surrey. ADDiscombe 6061i.
Clsy;:;‘,Radio Ltd., 18, Tottenham Court Road, W.l. MUSeum

H.C. Harridge, 8, Moor Street, W. . GERrard 7108.
Holley’s Radio, 285, Camberwell Road, S.E.5. RODney

4988.
i H:‘Iﬂehkad;;B;' Mitcham, 187, London Road, Mitcham
1 i i idelity Magnetic Tape Recorder cham .
The Celsonic High F ‘% Ly g'ttlhnth g d ¢ A. Imhof Ltd., 112-116, New Oxford St., W.C.|. MUS 7878,
gives you precise reproduction wi € advantages of Lanes Radio, I1, Gardner St., Brighton. Brighton 20773
Superimposing device for recording words over music. Rogobrs Devel2¢;pments Co., 116, Blackheath Road, S.E.10.
TIDeway 1723,

Synchronising unit for converting silent films to

S roni Tele-Radio (1943) Ltd., 189, Edgware Road, W.2. PAD
talkies. 4455 .

P The Gramophone Exchange Ltd., Astra House, 121-123,
4,920ft. of tape at one session. Shafcesbury Avenue, W.C2, TEM 3007,
Two hours, ten minutes uninterrupted playback. Vortexion Ltd,,257-263, The Broadway, Wimbledon, S.W. 19
3 ; i LiBerey 2814, i
Send for details of this unique instrument to: Webbs Radio, [00, Dean St., W.{. GER 7308.
In case of difficulty please contact:—
EXCEL SOUND SERVICES LTD., (Dept. W.D.Y.), o Jifilcilty bitass o

Celsonic Works, Garfield Avenue, Bradford. 8. IHEJASUNMUTUR&ELEBTRUNIB BU,

Tel.: 45027. i
H.P. Terms now qvailable from HOLDINGS OF BLACKBURN LTD. 328, Cricklewood Lane, London, N.W.2

Please PRINT your name and address SPEedwell 7050.
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82, SOUTH EALING ROAD, LONDON,

Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m. Wed. 1 o’clock.

“You can rely on us”

Stockists of all Radio and Electronic components
for manufacturers, laboratories, Educational
authorities, and the amateur.

Stockists of Bulgin, Denco, Hunt, T.C.C., Belling and
Lee, W.B., Whiteley, Wharfedale, etc., etc.

Mullard 510 amplifier and G.E.C. 912 amplifier—all
parts stocked and available on H.P.

Taylor and Avo instruments from stock. (H.P. terms
available.)

RADIO SERVICING (OMPPANY

131

W.5. Telephorie: EAL. 5737

o VARIABLE 3-SPEED

Lonnoissenr &ivopuone morox

NEW SUPER LIGHTWEIGHT PICKUP MARK 11 giving an extended
frequency range on L.P. disc.

Head only (Standard or Microgroove) £7 4 P.T.£2 9s. 10d Total £9 9s. 10d.

Pickup with one head £9 3s. 0d. 4 P.T. .£3 5s. 2d. Total £12 8s. 2d,

A. R. SUGDEN & CO. (Engineers) LTD.
WELL GREEN LANE : BRIGHOUSE : YORKSHIRE

Phone : Halifax 69169. Grams: Connoiseur, Brighouse

We present an entirely new three-speed unit operating at
334, 45 and 78 r.p.m. The full 12in. turntable is lathe-
turned and manufactured of non-ferrous material. The
main spindle is precision ground and lapped to mirror
finish and runs in phosphor bronze bearings. The synchro-
nous motor is dynamically balanced and resiliently mounted,
making it virtually vibrationless, with low noise level and
low hum induction.

The speed change is arranged mechanically and gives a
29% variation on all speeds, the synchronous motor running
at constant speed at all settings. No braking action is
employed to obtain speed change.

It Is suitable for playing standard transcription and micro-
groove recordings. Input voltages 200/250 v. A.C. 50
cycles or, as specified to order for 200/250 v. A.C. 60 cycles,
or 110 v. A.C. 50 or 60 cycles. Mounted on }in. die-cast
board 15%in. X 13}in. with 3}in. clearance distance below
motorboard. Speed selector turret is fitted at left rear of
motorboard. On-off switch at left front also releases pressure
on the rubber drive assembly. All motorboards are drilled
to take Connoisseur Standard and Super Lightweight
Pickups unless otherwise ordered. When used with these
pickups mounted in position, 3}in, clearance above motor-
board is recommended.

Price: £20 + P.T. £7 2s. 6d. Total £27 2s. 6d.

OVERSEAS AGENTS: 8. Afrlca: W, L. Proctor (Pty.) Ltd., 63 8trand
Street, Cape Town. Australia: J. H. Magrath & Co. (Pty)Lfd 208 Lxme
Lonsdale Btreet, Melbourne. Canada: The Astral Electric Co. Ltd.,
Dantorth Road, Toronto 13, Ontario. New Zealand: Turnbull & Jonas
Itd., Head Ofﬂea 12/14 Gourtenn.y Place, Welllngton, Hong Kong:
The R&dio People Ltd., 31 Nathan Road, Eong Kong. MAlava {Main
Distributors) Eaatland Trading Co., 1 Prince Street, 8inga)

U.8.A.; (Maln Distributors) Da.nby Radio Corporatlon 19 Sauf.h 21st
Street, Philadelphia, 8. Pa. Audio SBupply Laboratories, Nlckels Arcade

Bulldings, Ann Arbor, Michigan.

s SRS R
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MUREX ‘SINCOMAX’ MAGNETS
are used in this EVERETT, EDGCUMBE

MOVING COIL MILLIAMMETER

A further example of the use of Murex
‘Sincomax’ Magnets where a high energy product
with high magnetic stability is essential.

Murex ‘Sincomax’ Magnets, with an alloyed
bond between magnet and soft iron, continue to
give accurate and reliable service in this and many
other applications.

MUREX LIMITED (Powder Metallurgy Division)
RAINHAM <+ ESSEX * Rainham, Essex 3322
Telex: London 8632. Telegraphic Address: Murex, Rainham, Romford Telex.
LONDON SALES OFFICE: CENTRAL HOUSE
UPPER WOBURN PLACE, W.C.l EUSton 8265

Photograph of
3Y Moving Coil Milliammeter
by courtesy of Ewverett, Edgcumbe & Go. Lid.

R.C.A. TRANSMITTERS. Type ET-1331, | kW. (telephone);
1.4 kW. (telegraph). Frequency range 3 Mc. to 20 Me,
BC610 TRANSMITTERS with speech amplifier, aerial tuning
unit, etc. Brand new.
RCA TRANSMITTERS. Type ET-4336. Comp!ete with original
speech ampiifier, crystai multiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.
RCA TRANSMITTERS. Type ET-4332 modified by R.A.F.
for use on crystal or master oscillator. Complete with speech
amplifier.
MULTI CHANNEL TRANSMITTER T-4/FRC, with modu-
lators MD-I/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. outhut.
W.S. No. 19 & 22, Both complete with installation kit.
Tropicalised. New.
MAGNETO 10 LINE U.C, 40 Line F & F TELEPHONE
SWITCHBOARDS (complete).
MARCONI SIGNAL GENERATORS Type T.F. 144G.
As new, checked.
A.R.88D's, A.R.77's, S27's, BC.312, BC.342, R.109
and others.
METAL RECTIFIERS Type IB, D.C. output 10 amps at 22 v.
input 220/250 v, 50 c/s.
All above items in extcellent working condition.
Working demonstration upon request.

SPARES A large selection available for SCR3%% (BC610),

€T4336, SCR610, EE8 Telephones, and Tele-
printers type 7B.
TX VALVES 805, 807, 813, 861, %6A, |00TH, 250TH, and many
others.

Large stock of Tx condensers, crystals and othei components.

P.C.A. RADIO

New Address, Offices and Works
BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone : RIY 8006/7

NOT JUST ANOTHER HIGH FIDELITY AMPLIFIER

The STANLEY Model HFI25 is a scientifically designed
instrument which will provide perfection of sound
reproduction. Read the Brief Specification :—
Frequency response 10-20,000 cfs within less than Idb. Total
harmonic distortion 0.2% at 400 c/s., 0.1% at 5,000 ¢/s. Hum
and noise —74 db. Power output 12 watts, bass and treble controls
providing 10 db. lift and cut. Input impedance |M ohm. Power
supply 110/250v. 40/100 ¢/s. A.C. Provision for connection of
tuner unit.

Qur technical department is at your service. Send for details of this
trilliant instrument to-day.

ust 18 GNS. rrice

STANLEY SOUND & VISION PRODUCTS LTD.

Stanley Works, The Green, Pirbright, Surrey.
Phone: Pirbright 1426

SEPTEMBER, 1955
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Sub Aucs Zf@ezfmfé‘ |
veser bo ONE INSTRUMENT |

SINE OR SQUARE WAVE
1°4 ¢/s to 30 kefs.

Constant output, controliable from Imv to 10v.
Low harmonic content.

Rapid rise time (I usec) on square waves.

WIDE BAND
LF. OSCILLATOR
TYPE G425
£60

\\\\\\\\\\\\\\\\\\M

e oo
PR . -
S v
-~ e
~ aur
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57 Clarendon Road, WATFORD, HERTS.

Gadebrook 4686

AsK ARTHURS FIRST

Valves and C.R.T.s in great variety
AVO METERS IN STOCK

Avo Model 7 .oeiniiiiiiiiiiiiiiieneee, £19 10 ©
Avo Model 8 ...coiiiniiiniiiiiiiiiineanee £23 10 0
COSSOR Oscilloscope Model 1035 ...£120 0 0
COSSOR Oscilloscope Model 1052 ...£]104 0 0
ADVANCE AND TAYLOR Meters always in STOCK
LEAK TL/10 Amplifier and ** Point One™

Pre-Amplifier. Complete ............... £28 7 0
LEAK F.M.-Unit with built in Power

SUPPIY cooverrmmnnnesteieceiienmniseeieeaniens £33 15 0
JASON F.M. Unit with Power Pack ...... £19 7 0

CHAPMAN F.M. 81 Unijt... £2100

FULL RANGE GOODMANS
LOUDSPEAKERS

Goods offered subject to being
unsold and to price alteration’
DEMONSTRATIONS OF
HIGH FIDELITY SOUND
REPRODUCTION -

© WE WELCOME YOUR
ENQUIRIES on Radio and
Electrical

MANUALS
VALVE s 0

Mullarg ..cooeneeee .
sram .
8sram Part s N; g
Brimar No.6 .-
Mullard Rgphce- 1 6
ment Guide ..
Art and Sciencein
Sound reproduc-
tion by F. H. Brit-
taln, D.FH. ooer
Postage

2 6

EST,
1919

ARTHUR GRAY. LTD.

PROPS.
GRAY HOUSE, 150-152 CHAR.NG GROSS ROAD, LONDON, W.C.2

TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON

Model 840A illustrated
Now available on attractive Hire Purchase Terms

Deposit Monthly
840A £49 0 O £19 0 0 £215 0
750 £68 0 0 £23 0 0 £4 2 6
680X £106 0 0 £36 0 0 £6 8 5

CARRIAGE PAID

Model 840A, isfor A.C. or D.C. 110250 v. making it especially suitable
for universal use. 750 and 680X 110/240 v, A.C. The very large tuning
dials are clearly marked with band spread logging. Silky gear driven
flywheel loaded tuning mechanism. These sets are the choice of the
discerning professional and amateur users. Descriptive literature
gladly forwarded.

Latest EDDYSTONE Component Catalogue 1/-.

The
Eddystone

’Sﬂecialists

SERVICES LTD.,

55 COUNTY ROAD, LIVERPOOL, 4
Teleptone: AINTREE 1445 ESTAB. 193
Branch Address: MARKET CROSS, ORMSKIRK
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ROTARY TRANSFGRMERS

H.T.3I
Input 11.5 v.
Qutput 250
I8 v_at 125 mA

it ¥ H.T.32

Input 11.5 v.
Qutpue 490

TO CIRCUIT
REQUIRED

. v. at 65 mA
H.T. 31, 55/-. Post 2/-. H.T. 32 3}/-..Postage 2/-

Demonstrations Daily H.P. MOTOR
RETAILS AT 9 Gns. BEAUTIFULLY i B:é\xn
Installed COMPLETE with Aerial FINISHED Medium Oak CABlNET v HAS MANY
within 15-mile radius of the transmitter, 000 USES
14 GNS. NO EXTRAS. b pe{-l;%ior?ui:\:vs 12 or 24 volts
19/6. P.P. 2/-.
CHECK THESE FEATURES
200/250 A.C. Tunable Over Band III DYNAMOTOR
Aerial Imp. 80 ohms. ROTARY
Output 45 Mc/s. Freq. Tunable. TRANS-
FORMER
VALVES—!-U78, 1-B309, 2-
Z77.  Unit guaranteed 6 . e
months. Vaives 90 days. h ) et
B D.C. i D.C. O
TRADE ENQUIRIES INVITED Size 10 x 8 x 5. TR Enucpur
1.75 Amps. .075 Amps.
DEPENDABLE RADIOC SUPPLIES Price 37/6 ea. P.2.2/-

122 TOTTENHAM ST., LONDON, W.l.

OPEN 9.30-5.30 Mon to Fri.

Sat 9.30 to | p.m.

LANgham 7391j2 | TERMS_—CASH WITH ORDER OR C.O.D

DEPENDABLE—ALWAYS DEPENDABLE.

ELECTRONICS
DEVELOPMENT ENGINEER
REQUIRED

An excellent permanent position occurs
with a well-known electrical manufacturing
company for an experienced Development
Engineer for the home field. The applicant
will be solely concerned with the develop-
ment of sound recording and reproducing
instruments of a leading U.S.A. company
which will be manufactured in the U.K. by
an old-established British firm. The
position is progressive, congenial and
highly interesting to a man of vision. A
background of modern production
methods is desirable. Salary will depend
on experience and qualifications. The
factory is situated on the outskirts of
London.

Write, giving full details of experience and
type of work on which at present employed
to Box 5534.

CHAFFEY CABINET CO

THE
CHAFFEY
TROLLEY

Made to the highest

standards of materials,

workmanship and finish.

Size 32in. wide, 29iin.

high, 15in. deep. Motor

board léin. x 134in.

@ Separate lids.

@ Back veneered and
pol.

©® Ample record
storage.

Qak, Mahogany or Walnut,
Natural, Medium or Dark.
(lit. Contemporary Oak.)

PRICE
£22-10-0

OTHER CHAFFEY QUALITY CABINETS
Player and Tape Recorder Consoles from £11.
Sand-filled Baffles—for 8in. L.S. £8, 10in. and 12in. £1I.
Reflex cabinets—e.g., for §2in. L.S. £11.
Queen Anne Bureau cabinets—every refinement—from 35 gns.
Instrument cases to specification.
All types of cabinets and cases to specification, including
Demonstration, Show, Record Storage, Display, etc.

PLEASE SEND SPECIFICATION OR SKETCH
QUOTATION.

Examples of Chaffey cabinets for HI-Fl can be seen at CITY
SALE & EXCHANGE LTD., FLEET STREET, E.C.4.

THE CHAFFEY CABINET . COMPANY

63a, CHELTENHAM ROAD, LONDON, S.E.15 NEW CROSS 4766

FOR
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7 « 1 AERO SERVICES LTD.

offer the following rebuilt and new Test Equipment

SPECIAL
OFFER

FULLY
REBUILT
TYPE 804

ULTRA

HIGH

FREQUENCY
SIGNAL
GENERATORS

Range:7.5 to 330 M/c. in five bands
OQutpue: | 4V to 20 mV

Internal Modulation with modulation
Power Supplies: 115230 V A.C
PRICE, delivered free in U.K. .

Calibrated Capacitive Actenuator
Qutput Impedance 75 ohms

22-RANGE

of well-known Capadian

Single Resistance Range

UNIVERSAL METERS

Sensitivity 400 ohms per Volt.
AOCA?C Volts: 5-25-100-500-1,500 or

DC Amps: 2.5-5-25-100-500 mA

make.

Dimensions: 5%in. x 54in. x Sin. ¢
PRICE BRAND NEW, in polished i\ $ /
wooden case and complete with set of ke, N /8
test leads, post free 7 6 @w‘ﬁ

depth mecer

Type |- 222A SIGNALGENERATORS/FREQUENCY

METERS, SUITABLE FOR
calibrated with Crystal Check Points:
Output 100 mVY. Power Supplies |15

We are offering these instruments, brand new, at an extremely low

BAND IIl, individually
Range 8-15 and 150-230 M/c.
V. AC.

AMERICAN UNIVERSAL METERS

type ME-9B/U (TS-352/U), manufactured hy Phaostron Co’
of U.S.A. Sensitivity 1,000 and 20,000 ohms per Volt.
AC/DC Volts: 2.5-10-50-250-500-1,000 Volts; huilt-in multi-
plier extending the range to 5,000 Volts.

DC Amps: 0.25-2.5-10-50-100-500 mA-2.5-10 Amps.
Resistance Ranges: direct, xI10, x100, xI,000, x10,000.
PRICE, tested and guaranteed, post free ......... £19 0 O

: VACUUM CONDENSERS, 50u:F, 32,000 Volts.
LB N, S S S——— (aod
price @ Packing and carriage extra at cost. i Brand New. Price, post free. -------- .. £0 17 6
The new edition of our Catalogue of Test Equipment is now ready.
Please write to:— Z. & |. AERO SERVICES LTD.

19, BUCKINGHAM STREET, LONDON, W.C2
Telephone : TRAfalgar 2371/2.

—UNIVERSAL ELECTRONICS —

OFFERS A COMPREHENSIVE RANGE OF QUALITY EQUIPMENT

which, whether new or used, is guaranteed to be in perfect condition.

RECEIVERS
All receivers are in good working order and condition unless stated.
Hallicrafters Portable Mains or battery Receiver as new £50. SX28,
550 kc/s.-42 Mc/s., £45. SX24, 550-42 Mc/s., £28. S20R, 550-42
Mc/s., £25. §20, £20, $29, A.C./D.C. portable battery 550-32 Mc/s.,
£25. 838, A.C./D.C. 110-250 v. 550-30 Mc/s., £20. Also in stock,
§27, 30 Mc/s.-150 Mc/s., S27CA, 150-230 Mc/s., HT11 A Marinc
12 v. radiotelephones. HRO receivers junior and senior types with
all coils and power supplies from £27, complete, National NC44,
NR100, NC81X, N2C00. National NC173, 550-32 Mc/s., as
NEW, £65. Marconi CR100. 60 kcfs.-30 Mc/s., reconditioned £32,
RMES®69, £35. Eddystone receivers: types 640, 1.2-30 Mc/s., £22/10/-;
740, 550 kc/s.-32 Mc/s., £35; 750, £48; 680, £65; 670, £35; 504, £25.
Hammraland Super Pro., £45. RCA receivers, AR88D and LF
from £55. Set of three dials for model D, £1/10/-. Many other

makes in stock.
MANUALS

For RECEIVERS AR88D-LF, AR77E, R107, Marconi

CR100, S20R, SX24, SX28, B2, TX/RX, HROs, etc.,

Photostatic copies, PEF COPY « .- ccvecureronraonaen £1 7 6

BRITISH TEST EQUIPMENT

AVO model 7, as NEW, £15. Avo 40, £12/10/-, Taylor TV
wobbulator, 260A, as NEW, £27. AVO Roller panel Valve tester,
£10. Evershed Wee Meggers, 500 v., £12/10/-. Bridge types in
stock. Marconi Signal Generators. TF144G. TF390G. TF517.
Cossor Double Beam Scopes. Type 339 from £35. Type 1049
also in stock. Many other instruments in stock.

SERVICE AND REALIGNMENT
of all British and U.S.A. types
COMMUNICATIONS RECEIVERS
to makers’ specifications AT LOW COST

22 & 27 LISLE STREET, LEICESTER SQ.. LONDON, W.C.

OPEN ALL DAY SATURDAY.

Shop hours, 9.30 a.m. to 6 p.m.

'generator.

U.S.A. MICROWAYVE TEST GEAR

No technical manuals for sale. Please write for prices.
3CM. TS3. Sband powerfrequency meter TS10. APNI Test set.
TS13. AP. X band signal generator. TS14. S band signal generator.
TS34. Radar Syncroscope. TS36. X band power meter. TS62. X
band echo box. TS69. 300-100 Mc/s. frequency meter. TS127.
300-700 Mc/s. frequency meter. TS226. 300-1,000 Mc/s. power
meter. BC221., Frequency meter (Bendix). BCI1277. S band
signal generator. TS45/AP. 3 cm. signal generator. 1-222A,
8-15 Mc/s. 150-230 Mc/s. signal generator. IE-19 signal generator.
TS89. Pulse voltage divider. TS47. 40-500 Mc/fs. signal
TS174. (V.H.F. version of BC221) 20-250 Mc/s.
TS175. 80-1,000 Mc/s.

GENERAL RADIJIO 804B. 30-300 Mc/s. signal generator, £70.

All laboratory equipment may be inspected by appointment.

2 US.A. FREQUENCY METERS
Trre BC22I1

125 kc/s-20 Mc/s. Complete with calibration charts.
Available from stock, CONDITION PERFECT.

———REQUIRED URGENTLY—

Hallicrafters $27, S27CA, SX28, étc. RCA ARS8, R1359
and R1294 VHF receivers.

Transmitters APT5 and receivers ASB8.

Frequency meters. Type BC221, top price paid.
All U.S.A. TS prefix equipment. TS13, TS35, TS69,
TSX-4SE, TS174 and TS175, £80 given.

All British and U.S.A. Microwave equipment and
valves type. 707A, 707B, 2K33, 2K45, 2K 25, 723/AB.
Any manuals for any equipment purchased, .
Please write, call or 'phone and our offer will be given.

PROMPT CASH PAID

Write. Call  or  Telephon:
GERrard 4447 aond 8410 (Day)
Thursdey 9.30 a.m. to | p.m. MEAdway 3145 (Night)
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SAVE POUNDS:!

ORDER BY POST IF YOU- CANNOT. CALL
EVERYTHING FOR THE Hi-FI ENTHUSIAST !

HiI-FI SFEAKERS

The fullest range of W/B, Stentorian, Wharf{dale,
G.E.C., Goodmans, Baker, etc., all sizes, 3-15
ohms. We have the one to suit your purpose
and pocket.

HI-Fi AMPLIFIERS

A very large and comprehensive range.
A few examples:
LEAK, Point One..£28/7/0
| R.D. Junior..£26
| R.D. Minor. .£12/17/6
UNITELEX. 8% and 9} gns.

HI-Fl at a price you can afford

DENCO
F.M. FEEDER UNIT

All components and valves in stock. Uses
6AM6, 12AHS8, EB91, and two 6BAG.

COMPLETE 4
PARCEL £6/ 7/ 6
Post extra. DATA BOOK, 1/6 post free.
All components available separately.

“TWEETERS” Electrostatic H.F. Speakers
DENCO F.M. COMPONENTS for use with amplifiers or sets. Supplied with

full data and circuit diagrams.

Coils, each 3/11  LFs., each 7/- LSH7S. (As left illus.) 7-18 kc/s, 20 dbs, inherent
Ratio Discriminator, 12/6 cap. 800 p.f. Polarising voltage 300v D.C.,
Chassis and Screens, 7/6 maximum A.C. voltage 60v. For outputs up to

Dial and Drive, 9/- 7 watts. Slze 23 x24x % in. 12/6

Valves, complete set of five, 42/6. Post 1/- LSH100 (As right illus.) As above, inherent cap.

1100 p.f. For outputs up to 20 watts. Size
5x3x%in, 21/~ Post Free.

JASON F.M. FEEDER

Sl;‘)ecigll If’_arccl c;)ntain(iir_lgl Ddata Booklet,

chassis, front plate, dial, drive, tuning

condenser, full set of coils, I.Fs., ratio 12 cHANNEI‘ T'v' TUNER

datector, SCENGTIEENE0SUR/G Famous make. Covers Bands I & Il Com-
Data Book only 2/- post free. plete with valves EF80 and ECC81. Ceramic

valveholders, finest quality com-

de. Switch
TELETRON BAND HI CONVERTER ggge‘g;g"ﬁ;i’,;’g“ macE B

COIL SET. For use with TRF and superhet 40-50
Band | TV receivers. Used two Z719. g}j‘g/’sut %?'e%;b g‘ove,age
Circuit, wiring diagram, alignments, full 50-87 Mc/s & 175-215
details with each set. 15/-. Post 1/6. Mc/s. Supplied with full
details and  circuit
VALRADIO BAND Il TUNERS, Ful | diasram.

range in stock. Price £6. LASKY'S PRICE

89/6

Post 3/6.
Knobs, 2/9 extra

CERAMIC CONDENSERS for F.M. All
values, 1/- each, 10/6 per doz. Post extra,

FREQUENCY MODULATION BY

DESIGN
CONTINENTAL F.M. COMPONENTS

UT.340 (as illustrated). A self-contained V.H.F,
front end Unit incorporating a grounded grid
amplifier, mixer oscillator (ECC85) and first I.F.
amplifier. Completely wired and tested, 59/9.
(Valve extra).

UT.341. As above but with baseplate and o
gang condenser incorporating [.3 reduction
drive. Supplied pre-aligned 95/5.

TA.350. 6-button Coil Pack for long, med. and
short waves, gram and off, together with a
F.M. position which incorporates switching for
change over from A.M. to FM. Designed for
use with UT.340 or UT.341. 85/-.

Ratio Discriminator Coils, URF, 10/- cach.
10.7 me/fs. I.F. Trans., UF376, 7/- each.

SET OF 3 COMBINED LF. TRANS., for
A.M. and F.M. 456/470 Kc/s. A.M.; 10.7 Mc/s.
F.M. Variable selecuvnty on A.M, ratio dis-
criminator _on The set of 3 (KF360,
KRF362, KSF361) 42/-.

As above but for 2 stages of I.F. amplification.
No variable selectivity on A.M. Types KF363
and KRF364, the pair, 26/3.

“WIRELESS WORLD'' F. M. Feeder (Amos &
Johnson) Reprint. .2/- post free.

THE “UNIVERTER” A new book just
published, giving full details of a new Band 111
Converter for any TV receiver home constructed
or factory made. All components and valves in
stock, prices on request. Also available as a
complete unit. Uses two 6AM6, one 12AT7,
one 6X4., Contains its own power supplies.

| THE BOOK, containing full circuit diagram,

wiring mstructlons and componem lists.
3/6 post free.

FAMOUS MAKE 3-SPD,
AUTO CHANGERS
LATEST 1955 MODEL, '
NEW & UNUSED ]

Takes 10 records of all sizes
(mixed) in one loading. HGP.37 c
crystal turrrover-pick up. Hand- .
some cream finish.  Supplied
complete in maker's carton.

LASIUSENCE  S019/6 |

! SPECIAL COMBINED OFFER. [N

The above 3-speed Auto-Changer and the 6-valve Radio-

6-VALVE RADIOGRAM
CHASSIS COMPLETE
WITH VALVES

Famous Maaufacturer’s Surplus.
6 valve 3-wave Superhet, 13-50 m.
short, 200-550 m. medium, 1,000-2,000
m. long. Brand new Mullard valves:
ECH42, EF41, L63, EB41, 6V6 g.t.,
EZ40, and finest quality components.
Gram. switch, 465 Kc/s LF., tone
control, 3-colour
dial. Overall size:
LASKY'’S 133 x5, height 12}.
PRICE Aperture  required
for dial and controls

£10“9/6 11 x 3%in. Com-
Carr, & Pkg. plete with valves,

gram Chassis together for 7/6 extra output trans., knobs
Carr. extra ‘I 8/ |9/6 etc.
CABINET NOW AVAILABLE. YOU CAN BUILD A COMPLETE RADIO-
An attractive contemporary design Cabinet, oak veneer, to take the GRAM FOR £29. 18. 0. by taking advantage of the
above Autoéchan%;kand Radiogram Chassis £9/ I 9/6 above Special Offers, together with the offer of a suitable Cabinct.
arr.

MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAN'GE
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THIS TRF 3-VALVE RECEIVER CAN BE
BUILT FOR £5.10.0

® and Mectal Rectifiers.

B If preferred a

(Carr. & Pkg. 2/6 extra)

Latest type circuit for 200/250
A.C. Mains, medium and long
wave. Uses 6K7G, 6J7, 6V6,
Handsome
Cabinet, 12 x6%x54in.
Walnut or Ivory finish.
Wood Cabinet
lower illus.)

Plastic
deep,

is available (see

FULL DATA, wiring and circuit
diagrams and price list of com-
ponents, 1/- post free. CABIll‘J7l;‘.;l‘

only, plastic or wood
Carr. & Pkg. 2/6 extra.

THIS 4-VALVE, 3-WAVE SUPERHET CAN
BE BUILT FOR £7.19.6 (Carr. & Pkg. 2/6 extra)

Very efficient Superhet Circuit
for 200/250 A.C. Mains, long,
medium and short wavebands.
Uses 6K8 freq. changer, 6K7
I.LF. amp., 6Q7 det, AV.C,
AF-amp., and 6V6 output valves.
Wood cabinet, Walnut veneer,
size 12X 64x5%in. deep, or
Plastic Cabinet as illus. above.
FULL DATA, wiring and circuit
diagrams and price list of com-
ponents, 1/- post free.

CABINET only, plastic or wood,
17/6. Carr. & Pkg. 2/6 extra.

o

DRILLED CHASSIS AND
DIAL ASSEMBLY

Size 13} x 7 x 2%in, drilled
for five latest type miniature valves
mains trans., LF., etc. Dial
13 Xx 14in., for horizontal or
vertical mounting. Spin wheel
tuning. All pulleys and spindle
supplied LASKY’S '9/6
Post 3/- PRICE

ALUMINIUM CHASSIS

DULCI RADIO CHASSIS, full
range 3 & 6 wave, £6/19/6 to 21
ens.

Also DULCI AM/FM CHASSIS,
F.M. FEEDER UNIT, BAND Iii
CONVERTER.

18 SW.G., undrilled, 4 sides,
reinforced corners. Depth 24in.
6x4 4/- 12x8 7/- 16x10 8/3
8x6 5/- 14x9 7/6 12x 3 4/9
10x7 6/- 16x9 8/- 12x 6 6/6
Post 1/- per chassis extra.

MICROPHONE
BARGAINS
ACOS MIC.22/2.
Complete with stand
alx‘sASilll(\g.,sList 4 gns.
PRICE 42/ -
ACOS Crystal, MIC.
33/1 List 50/-.

LASKY’S
Y brice . 32/6
Moving Coil Hand Type with
switch. List 5 gns.

45/-

COMPLETE 5-VALVE RADIO
CHASSIS

Brand new and unused. A.C.[
D.C. 200/250 volts.
LF. 465 kcfs.—A.V.C.—4 watts
output—3 station pre set—f{rame
aerial —fully aligned — chassis
10 X 54in.—max. height 5in.
Completely wired and ready for
use, with the addition of a
speaker and output transformer.
Two controls—volume and station
switch. Valves used: 10Cl,
10F9 or UF41, 10LDI11, 10P14,
less valves

U404 or UY4I1.
69/6
Post 3/6 extra.

LASKY’S PRICE
With valves £5/19/6.

MORE MONEY-SAYING LASK

LASKY'S PRICE
All above, post 2/6

TABLE MIKE STANDS. Chrome,

heavy base, 2 sections. 12/6.

Post 2/6

SPECIAL PURCHASE

ACOS TURNOVER CRYSTAL
CARTRIDGES, complete with
styli. Studio (G.P.29), listed 42/11
LASKY'S PRICE 21/- Post 1/-
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HIRE PURCHASE
TERMS ON
CERTAIN ITEMS

Please give details of
your requirements.

FAMOUS AMPLIFIERS BUILT ON
T.C.C. PRINTED CIRCUITS

The latest advance in Amplifier design.
We can now supply from stock two
famous Amplifiers, the Osram 912 and
Mullard 5/10! built on the new printed
circuit techmique. -All specified com-
ponents, T.C.C. condensers, Lab.
resistors, etc.,, are used and you have
your choice of transformers and chokes
by Partridge, Haddon,

W/B or Ellison.

Demonstrations

given any time.

.
r

The OSRAM 912 Ampli-

fier, built on printed
circuit, supplied fully
assembled, complete with
valves, ready for use.
Prices

L 19gns.

depefiding on make of
transformer used.

PRINTED CIRCUIT available separately, 50/-
BOOK of the Osram 912, 3/6 post free.

The MULLARD 5/10 Amplifier, built on printed
circuit, supplied fully assembled, complete with
valves, ready for use. Prices from '5 n
dep;nding on make of transformer g S.
sed.

PRINTED CIRCUIT separately, 22/6

BOOK of the Mullard 5/10, 2/6 post free.

All Components for either Amplifier supplied separately, for printed circuit
or conventional construction.  Price Lists on request.

GANG CONDENSERS

.0005, less trimmers.
2-gang, standard, 5/6, min., 6/6
3-gang, standard, 7/6, min., 10/6.
4-gang, standard, 10/6.

With Trimmers:—

2-gang, standard 7/11, min., 7/6.
Post extra.

PICK-UPS, HEADS, ARMS.

L.P. or standard, by Collaro,

Garrard, Goldring, Acos, B/),

Decca, etc., all types. Full stocks

of all styli.

3.-WATT MIDGET AC/DC AMPLIFIERS

PUSH PULL. VERY HIGH GAIN

4 valves: 2UL41 in push pull. 1 UCH42 and 1
UAF42. Input voltage 100/110 A.C./D.C. Very
easily converted to 230 volts. Supplied with circuit
diagram and full details. Size: 9x4x4ins. Uses
2 metal rectifiers, 1 each RM1 and RM2. Ideal for
ships’ record players, tape recorders, home record
players, baby alarms, etc. etc. Supplied complete,
fully assembled and wired, with 4 valves. 65/_

LASKY'S 4-WATT A.C.
AMPLIFIER KIT

Uses 1 each 6SL7, 6V6, 5Z4. All
components, chassis, valves, out-
put trans., mains trans., £4/5/-.
Carriage and (gacking 2/6
INSTRUCTION BOOK and
shopping list, 1/- post free.

Post Free.
TELETRON COILS
All types in stock.

TELETRON FERRITE
ROD AERIALS

Med. wave, Sin. long, 8/9

Long wave, 8in. long, 12/6

Plessy H.D.
Post extra.

AGE

P.M. SPEAKERS. 61in...17/6 8in...19/6.
10in.. .25/~ 6x4 Elliptical. .18/

BARGAINS ON NEXT

10in. . .19/,
6. Plessy 12in...37/
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THE LATEST BRENNEL
TAPE EQUIPMENT

The DECK.

Al latest refinements. Price

3-speed, 33, 74 and 15in. per |
sec., 3 motors, record and plav-back. 18 Gns

WIRELESS WORLD

ORDER- BY POST

SAVE POUNDS!

* SPECIAL OFFER OF %
TAPE DECK CASES

As iltustrated. Will take Truvox Tape Deck with space for
amplifier, radio feeder unit and speaker. Overall dim. with

-lid closed, 19x14 % 13in.
59/6

LASKY’S
TRUVOX TAPE DECKS. Latest model Mk. III

PRICE
NU, twin track, 2-speed, 3 motors, press button
control. £23/ 2/‘

SPECIAL COMBINED OFFER
£24/10

Carr. 5/-

The above Tape Deck Case together with the
above Truvox Tape Decl

IF. YOU CANNOT

SEPTEMBER, 1955

CALL

LANE TAPE DECKS

Mk. VI, 2-speed, 7+ & 32in. per

sec. high grade motors,

| Takes standard reels up to
1200 ft. capacity. £18/10/-

LATEST GRUNDIG TAPE
RECORDER in Stock.
Price 45 Gns.

RECORDING TAPE

1 Craft base, length 1,200
Cyidon metal spools. 12/11
Post 1/-.

;hehAMPLIEIER. M4 watts, for use with
ohms speakers. agic eye,.
high fidelity. 162 Gns.

The CARRYING CASE, £5/18/-
Write for details.

All makes of Tape stocked—
Scotch Boy, EMI, Grundig,
Puretone, Ferrograph Basf,
Agfa, Gevaert, etc., and the new
Scotch Boy Thin .Tape 190M.
All types of Spools stocked.

PORTABLE CASES

! Solidly made of laminated wood,

SPECIAL!

WIRE, stranded copper, B07.

colours in 100 ft. lengths.
Per coil 2/9. Post 9d.

All

EX-GOVT. ACCUMULATORS,

PLASTIC COVERED

inside dim. 174 x 14 x 64in. deep
Originally made for portable
radiogram, with space (14 x5x
Sin.) for radio or amplifier and
speaker. Motor board size
14x 124in. Takes any standard
size gram unit. Rexine type

LATEST COLLARO RC54I

3-speed High Fidelity Mixer Changer,
Studio crystal turnover p.u., in leather-
ette covered carrying case, £13/5/-.

finish in various colours. Fitted
handle and locks, 2 keys supplied.

2 volt, 10 ah Size 1%in. square,

54in. high. Made by Canadian LASKY'S 25/
Exide. LASKY’S PRICE 4/6 PRICE =
Post 1/- Post 3/6

3 for 13/- post free.
12 for 40/- post free.

AERIAL ROD SECTIONS. Steel
heavily copper plated. 12in. long,
4in. diam. Any number may be
fitted together. Per doz. 2/6 post free.

SET OF 3 MOTORS (Collaro) for

Tape Decks. Clock, anti-clock and
capstan, Lasky’s Price, the set,
£5/15/~. Post extra

HEAVY FLYWHEELS for Tape
Decks, }in. hole. 2/6 post 1/-

COUNTERS up to 9999, cable drive,
each, 5/- Post 1/~

COLLARO 3-SPD. RECORD
PLAYING UNIT (motor and
pick-up), orthodynamic head

£6/19/6. Post 3/6.

RECORD PLAYING UNITS,
3-spd., auto and hand change.
All types in stock—Garrard,
Collaro, BSR., etc.

YOU CAN
BUILD THIS PROFESSIONAL TAPE

FEW ONLY. Plessy 3-spd.

mixer type Auto-Changers,

slightly imperfect. £6/19/6.
Post 3/6.

RECORDER FOR LESS THAN £39,
using Truvox Tape Deck.

SPECIAL PURCHASE
BUREAU RADIO-
GRAM CABINETS

Handsome design, solidly con-
structed, beautiful Walnut veneer
finish, with generous record
storage space. Further details
and illustration on request.
LASKY'S PRICE 14 gns.
Carr. 17/6. Available on H.P.
Terms.

OCTAGONAL
SPEAKER CABINETS
Special design for use with the
G metal cone Speaker.
Exactly per specification £12/10/-
Carr. 6/6.

MINIATURE
CRYSTAL DIODES

Glass type, wire ends, each 1/6
GEX. 45 and equivalent types,
various makes, 3/6.

TRANSITORS AND
GERMANIUM DIODES.

All types available.

SPEAKER FRET
Large selection of materials for
frets—plastic, tygan, cloth, ex-

panded metal.

OVER 50,000 VALVES

Our valve stock is one of the
largest in England. All makes
and types, B.V.A. and ex-Govt.

Write for full details and list.
TABLE RADIOGRAM

COLLARO TAPE
DECK MOTORS,

anti-clockwise,

CABINETS

Solidly made of din.
laminated wood, finished beauti-
ful Walnut veneer. Panel (3in. X
16in.) for dial and controls,
baffle for 8 in. speaker, gold finish

TRANSCRIPTION
TURNTABLES

in stock for immediate

ONEY-SAVING LASKY BARGAINS

g‘ggfd Pde'é‘:g:é delivery. metal grille, fully hinged lid.
quantity only. Garrard 301 £25/3/6 | Overall size: 18in deep, 18in.
LasiNEs gﬂ‘wis;%l;ro £§§/1/;/ wide, 13in. high. Slightly soiled

- aro 8/3/9 i
rrice © 29/ Collaro 2000 £13/9/6 s 19/6
Post extra. Post extra. Carriage 7/6.

ON NEXT PAGE
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EVERYTHING FOR HOME CONSTRUCTOR &

WIRELESS WORLD

MULTI-TEST
METERS

1,000 ohms per volt. Basic
movement 400 microamp,
3in. A.C./D.C. 0-5000 v.
0-1 amp. 11 switched ranges:
100,000 ohms and ! meg.,
also  decibel range, in
polished wood carrying case
(6x 6% x4in. closed) with
leather handle and space for
test leads.

LASKY'S PRICE 99/ Post & ins. 3/6
Battery 6d. extra.

TEST LEADS, 3/6 extra.

MAINS TRANSFORMERS.

Al 200-250 v. 50 c.p.s. primary

finest quality, fully guaranteed.
A/3. 350-0-350 v. 80 mA,
6.3v.4a., 5v.2a. Both filaments
tapped at 4 volts. 18/-
MBA/6. 325-0-325 v. 100 mA.
63 v.3a,5v.2a With mains
tapping board. 22/6.
MBA/7.. 250-0-250 v. 80 mA. 6.3
v. 3 a, 5 v. 2 a. Both filaments
tapped at 4 volts. 18/-
MBA/10. 500-0-500 v. 150 mA.
63v.4a,5v.3a. 32/6.
AT/3. Auto trans. 0-10-120.
200-230-240 v. 100 watts. 17/6.

OUTPUT TRANSFORMERS
Min. type (354, etc.)...... 3/6
Midget, 3/3 multi ratio 3/11
Standard pentode, 4/6.

All other types by Partridge,
Ellison, etc., in stock.

FILAMENT TRANSFORMERS

63v,1S5amp............
63v.,3amp. ............
200-250 v., special 0-30 v.
17/6.
BRIMISTORS
Ccz1 Cz2 CZ3 WXe6
3/6 1/6 6d. 1/6

CONDENSERS & RESISTORS
Full range of types in stock.

FOR CALLERS ONLY. Sale of
VCR97 C.R. Tubes, 61in., electro-
static. To clear, each §/11

MAKERS' SURPLUS TV

COMPONENT BARGAINS

WIDE ANGLE 38 mm.
Line E.H.T. Trans., Ferrox-

cube, core 9-16kV . ..... 25/-
Scanning Coils, low imp. line

and frame .............. 25/-
Frame Output Transformer .. 10/6

Scanning Coils low imp. line
and frame 1
Frame or line blocking osc. Trans 4/6
Focus Magnets Ferrox-dure .. 25/-
P.M. Focus Magnets, Iron Cored19/6
Duomag Focalisers 29/6

300 m/a. Smoothing chokes .. 15/-
Electromagnetic focus coil with
combined scancoils ...... 25/-

STANDARD 35 mm.
Line Output Trans. N&. E.H.T. 12/6
Line Qutput Trans. 6-9Vk. EH.T.
and 6.3 v. winding. Ferrox-

cube ........ ...l 9/6
Scanning Coils. Low Imp. line

and frame .............. 12/6
Ditto by Igranic ............ 14/6
Frame or line blocking

oscillator transformer 4/6
Frame output transformer.... 7/6
Focus Magnets without Vernier 12/6

With Vernier ............ 17/6

Focus Coils, Electro-magnetic  12/6
200 m/a. Smoothing chokes.. 10/6

C.R.T. MASKS
12in. rubber, complete with armour
late glass. Dustproof. Black, 7/6,
hite, 10/-.
Plastic Masks. 14in., 6/6, 17in., 7/6,
De Luxe, 17in., 15/-.
E.E. 16in. polystyrene. List 42/-.
Lasky’s Price 29/6. Post extra.
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SERVICEMAN _

HIRE PURCHASE
TERMS ON
CERTAIN ITEMS

Please give details of
your requjrements.

VALUE IN MAGNIFICENT TV CABINETS

THE DE LUXE

Complete_with mask, glass, castors, shelf,
bearers, C.R.T. neck end protector, back,
speaker fret and baffle board. Finished in
beautiful figured medium light or dark walnut
veneer, with high polish. Suitable for most
hot_nc constructor TV Receivers, including the
“Ylewmaster”, “‘Practical Television”, **Tele-
King”, “Magnaview’”, “Wireless World”,
etc. Supplied with cut-out for 14in., 16in. and
17in. C.R. tubes at no extra cost.

An allowance of 4/6 will be made if the

mask is not required.
Inside Dim.: Depth 164in., width 173in.,
Tlseii.ght 28in. Overall height 32in.: Width

in.

WHY NOT CONVERT YOUR TABLE
RECEIVER TO A CONSOLE MODEL?

Adaptor frames for fitting 9in. or 10in. C.R.

tubes available if required.

LASKY’S PRICE

Carriage 12/6 extra. £8/I0/0
H.P. Terms. Deposit £2/17/- plus carriage.
Balance plus charges spread over 12 months.

THE ROTHESAY

The last word in outstanding contemporary
design. Absolutely rigid construction
throughout with the finest laminated woods,
veneered in walnut, polished light, medium
or dark shade. Fitted with gold anodised
speaker grille. The C.R.T. aperture frame is
detachable, supplied to suit any size tube
to order.

NOTE THESE GENEROUS SIZES.
Outside dim.: 344in. high, 21#in. wide, 214in.
deep. Inside dim.: 183in. wide. 19in. deep.
Size of top; 224 x213in. Thickness 4in.

LASKY’S PRICE

Carriage 15/- extra. £9/ l 9/6
H.P. Terms. Deposit £3/10/- plus carriage
charge. Balance plus charges spread over
12 months.
THE ROTHESAY CABINET WITH FULL-
LENGTH DOORS veneered both sides,
polished to match the cabinet and mounted
with full-length piano hinges. Price £14/9/6.

12in. MOULDED IMPLOSION
GUARDS, 7/6. Post extra.

R1155 RECEIVERS now available on Easy Terms.

5 Frequency ranges: 18.5-7.5
Mc/s.; 7.5-3.0 Mc/s.; 1,500-600
kefs.: 500-200 kcfs. ; 200-75 ke/s.
Supplied in maker’s original
wood transit case.

LASKY’S PRICE
BRAND NEW £11 19
Secondhand. Grade 1 £9 19
Secondhand. Grade 2 £7 19 6
Carriage 17/6 extra, including

10/~ returnable on packing case. .28

ASSEMBLED POWER
PACK-OUTPUT STAGE
FOR R.1155 RECEIVER
For use on 200-250 v. A.C. mains:
Complete with 2 valves. In metal
case; size: 12 X 7 X 53in.
LASKY’S PRICE 79/6. Carr. S/-,

Ask for details.

LIMITED NUMBER
TALLON TV CABINETS

16-17in. aperture, pre-fabricated
ready for home assembly. Solidly

ARMOURPLATEGLASS

12in., actual size 13 x 104 x }in. 3/6
14in., actual size 134 x 103 X $in.5/6
17in., actual size 174 x 15 X% }in. 7/6

TV, Band III, F.M.
300 chms FEEDER, per yard, 9d.
80 ohms Co-axial, doz yds., 7/6
Co-axial Cable, air cored, yard 9d.
Any length supplied.

AERIAL MASTS in 2 tele-
scopic sections, extending to 15 ft.
Light alloy construction.
Complete with guys and_ropes. 25/

Carr. 3/6

Power Pack for above. Fitted with
6%in. p.m. speaker.

LASKY'S PRICE £5/5/-. Carr. 5/-

constructed of 4in. laminated Post extra.

wood, Walnut veneer finish, #in.

top. Suitable for the Tele-King,

Wide-angle Viewmaster and other SENTERCEL

home constructo;"gv sets. List METAL RECTIFIERS

£14/10/-. LASKY’ RMI RM2 RM3 RM4

PRICE £8/Io/o 3/8 4/3 5/6 16/-

Carr. 10/6. Post extra.

AERIALS of all types stocked, SENTERCEL

E.H.T. RECTIFIERS
K3/45 K3/50 K3/1C0
8/2 8/8 14/8
Post extra.

K3/40
6/-

L.V. RECTIFIERS

12v., all types in stock.
1 amp., +-wave, 3/6.2 amp., }-wave
4/11. 4 amp., full wave, 15/-.
6 amp., full wave, 21/-. Post extra.

LASKY’S
(HARROW RD.) LTD.

42 TOTTENHAM GOURT

Between T.C.R. and Goodge St. Stns.

TWO ADDRESSES FOR PERSONAL CALLERS
Open all day Saturday. Early closing: Thursday.

370 HARROW ROAD,
PADDINGTON, W.9.

(Opposite Paddington Hospital)
CUNningham 1979/7214.

ROAD, W.1.

MUSeum 2605.

ALL MAIL ORDERS TO HARROW ROAD PLEASE



WIRELESS WORLD

All post orders please to:—

B e e

18, TOTTENHAM COURT ROAD, LONDON, W.1.

MUSeum 5929/0095.
(50 yards only from Tottenham Court Road Tube 1)

24-26, HAMPSTEAD ROAD, LONDON, N.W.1.

EUSton 5533/4/5.
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THE "TELETRON" BAND III CON-
VERTER ! ! |

This cnnverlcr which is built around two
valves type EF80 (Z719) is for use with
T.R.F. or Superhet band 1 Television
receivers. Complete set of TELETRON
coils only, with practical and theoretical
wiring diagram 15/- post free. Chassis
measuring  7in. X 3in. X 13in.  ready
drilled to specification, 3/9 plus 9d.
packing and post. Alternatively con-
struction details only with separate indi-
vidually pm:ed parts list, 6d. post pald.
The kit as ified, 1

We are pleased to announce our complete
Kit for the “Denco” F.M. Feeder Unit.
This unit provides an A.F. output suitable
for feeding into the audio section of a
standard broadcast receiver where triode/
pentode output are available. Within an
average of 30 miles from a V.HL.F. (rans-
mitter one LF. stage shnul:l be ndeauam.
but our Kit all
components and valves for an extra LF.
stage i Y. or if the unlt is used at

all the above, valves, ete., down to the
Jast nut and bolt, can be supplied at
48/6 only, plus 2/- packing and post.
N.B. We ¢an supply from stock the full
range of Band IIT acrials by Acrialite,
Belling Lee. Telerection, etc. Please
state_your requirements.

No. 17 Mk. JI TRANSMITTER/RE-
CEIVER. Built into a sirong wooden
cabinet 15in.X 14in.X 9in. Complete
with headphones and microphone.
Range 5-8 miles with simpie acrial.
44-61 m/cs. (5-7 metres). Uses standard
120 v. H.T. and 2 v. L.T. batteries.
Tlustrated instruction book supplicd
with cach unit. 50/- each plus 7/6 post

and packing.
U.S.A. PACKARD-BELL PRE-
AMPLIFIER. Incorporating valves.

6SL7GT, 28D7GT, relay-plugs, sockets,

condensers, etc, Brand new, yvilh
instruction booklet, 12/6 only.

MAINS RANSFORMER BAR-
GAINS | Limited quantities.  Manu-

facturers® Surplus 350-0-350, 80 mA.,
6.3 v.3a., 5 v. 2 a. Half shrouded, drop-
through, 14/6 only, plus 1/6 P. & P.
110/210/240 v. Input. 350-0-350, 120
mA..63V.6A..63v.1.5A..5v.3A,
tropicalised _drop-through type. 21/
only, plus 2/6 P. & P. 110/2101240 v. in-
put, 250-0-250 120 m. v.4 A 5V
2 A. Upright mouming. 21/- plus 2/~
P. & P. 230 v. Input. 300-0-300 80 mA.,
6.3 v.3 A. 4v.2 A, Tropicalised droD-
through type, 9/6 only, plus 1 /6 P. & P.
Input 110/230 v. Auto load 230 v. 750
mA. 350-0-350 130 mA. Tappcd ﬁlamcm
winding 6 v. 3 AL, 15 v. .3 A, 21. .6
A., also 5 v. 2 A. Tropicalised droP-
through type, 21/- plus 2/6 P. & P. 270-
0-270 100 m/a. 63 v.3a.,5v.2a., 200/
250 Input universal mounting 16/6,
plus 1I6 P. & P.
L.T. TRANSFORMER — ADMI-
RALTY, Heavy duty type, 180 230 v.
input, 4.2 v. plus 4.2 v. at 10 amp. 25/-
only, plus 1/6 P. & P. Also manu-
facturers® surplus. Input 180/200/220/
250 v. Qutput 6 v. 2 a and 6 v. 6a., 15/-
only. plus 1/6 P.
T SCOPIC AERIAL MAST. Ex-
. dinghy transmitter mast. Total
lcmzlh when extended, 17ft. Collapses
into two sections cach approx. 2din.
Complete with dies and lashi Hght-

greater distances. Full Constructional
delails, theoretical eircuit and point-to-
point wiring diagram can be supplied for
1/6 post iree, or the complete Kit right
down to the last nut and bolt at only
£6/7/6. plus 2/6 packing and postage.
‘This unit can be supplied, if desired,

F.M. !! (Freq uency Mod ulation)

ready assembled, aligned and tesied, at £8/10/-, plus 2/6 packing and postage.
If required we shall be pleased to align this unit for constructors not possessing
the necessary equipment for a charge of 7/6.
12AHS, 2-6BA6 and 6ALS. Chassis measures only 6§ SiX 1in.
Demonstrations at 18 Tottenham Court Road !!

N.B.—Valve line-up is 6AM®6,

£15/17/-, purchase tax paid.
HAM COURT ROAD.

only, plus 2/- postagc and packing.

F.M. AERIALS. Indoor two-element type by Lumex.

The Jason F.M. Tuner Kit!

This kit has been based on the
booklet by Data Publications, price
2/- post free. With each booklet is
enclosed our individually priced
parts list. The construction and
alignment of this tuner are no more
difficult than a normal medium
wave tuper. It is highly sensitive
and free from drift. Incorporates 4
valves type 6AMG6 and 2 specially
graded G.E.C. Crystals. The kit
supplied includes drilled chassis with
tuning condenser, scale calibrated in
megacycles, and attractive bronze
stove enamelled front piate already
mounted (as illustrated) front plate

size 8in. X in., chassis size 7in. x 4%in. X 1}in.-

N.B. The standard model is at present operating satisfactorily up to 8G miles
from Wrotham. Qur price for the complete standard kit is £6/15/- only !
Plus 2/6 p. & p. Fringe area model including extra valve, coil, etc. (resuits
could be expected up to 150 miles from Wrotham ), is £7/15/-, plus 2/6 p. & p.
The Standard Model Tuner can be supplied ready built, aligned, tested and
manufactured by the Jason Motor and Electronic Company at a price of

N.B.—THESE TUNERS ARE BEING DEMONSTRATED AT 18 TOTTEN-

Brand new 11/6 each

Other types available,

F.M. POWER PACK KIT.—We can now supply complcte kit for power

pack suitable for either of the above F.M.
Price for the complete kit is 42/- only, or 52/6 for ready assembled unit. This
pack is extremely small incorporating valve rectifier type 6X4 and built on chassls
size only 6in. X 4in. X 14in. Optional extra for power pack, Bulgin Octal Plug 2/3.

tuners or any other simtlar type.

weight duralumin construction, dia. at
thickest point, 13in. approx., tapering
to iin. New condition, 32/6, plus 2/-
post and packing.

EX-W.D. CATHODE RAY TUBE
Guarantced full piclure VCR97 at 40/-
VCR517C at 35/-. VCR139A—
ldeal for oscilloscope 2:}ln. screen at
35/-. We also have VCR97 with slight
cut-off very sultable for oscilloscope,
testing purposes, etc., at 15/- only. All
these tubes are brand new, in original
packing, and tested before despaich.
Please add 2/6 packing and carriage for
any of the above tubes.
TRANSISTORS. Mullard Type OC71
avatlable from stock, 40/- post frec.
AMERICAN INDICATOR UNIT
TYPE BC929A. Brand new incorporat-
ing 3in. tube 3BP1, with mu-metal shield
2-6SN7GT, 2-6H6GT, 6X5G, 2X2,
6G6G, 9 potentiometers 24 v. aerial
switch motor, transformer and a host of
small components. The whole unit
which measures only 8%in.X 8%in.X
131in. is brand mew, enclosed in black
crackle box. and can be supplied at 65/-,
plus 5/- P, & P.

PORTABLE CABINETS. Manufactu-
rers’ surplus. Well made brown rexine
covered. Will take any standard single
player with bottom clearance of 3in,
Total size closed 15in.X 13}in.X 54in.,
fited with snap catches and carrying
handie. 22/6 only, plus 2/6 P. and P.

at 8/6.

METERS

F.S.D. Type Fitting Price
50 mlcroamp M.C. R.P.. 5
50 microamp .C. F.R
100 microamp .C F.R
500 microamp . R.P
500 microamp 4 F.R

mA. g E.R.
1 mA. EE F. Sq.
1 mA. d F.R...
1 mA. .C. Desk
S mA. g F. Sq..
10 mA. . R.P..
10 mA. d F.R..
50 mA. K F. Sq.
150 mA. o F. 8q.
200 mA. .C. R.P.
1 amp Thermo  R.P.
3 amp, Thermo  F. Sq.
5 amp. .C F. Sq..
6 amp. Thermo F.R. ..
20 amp. R.P. ¢with shum) 30
25 amp. F.R..
30 amp. F.R
15 volt F.R..
20 volt, 5 mA. F. 8
15-0-15 volt F.R..
150 volt F.R.
300 voll F.R
R.P. == Round Projection. M. C = Moving Coil. erm ermo-coupled.
F. Sq. Flush Square. F.R. = Flush Round. M.I. Movmg Iron.

METER RECTIFIERS. 1 mA. by G.E.C., at 8/6, also 5 mA. by Westinghousc

HIRE PURCHASE
We are pleased to announce advan-
tageous bire purchase facilities on
any single item over £5. Ask for
details, mentioning what you are
interested in. We regret we cannot
extend this facillty to Kits.

R1155A RECEIVERS guarantced ser-
viceable In original packing cases,
£7119/6. Fully assembled Power Pack
and output stage, to plug straight_into
R1155 for A.C. 200/250 volts at 79[6
We have a few brand new R1155A
£11/19/6, also in original packing cases
~-Deduct 10/- if purchasing either
receiver together with power pack. Plus
10/- packing and carriage.
R1124 RECEIVER UNIT. Coverage
30-40 Mc/s. Including 6 valves—3 type
9D2, 1 cach 8D2, 15D2 and 4D1—6
valve screening cans, 24 ceramic trim-
mers, 6 ceramic valve holders, resistors,
condensers, LF.T.'s coils, etc. In very
good condition. a bargain at 16/6 each
only, plus 3/6 packing and postage.
RECEIVER TYPE 25/73. (The recciver
section of TR1196). Supplied complete
with full data for conversion to 3-wave-
superhet receiver. Unit is complete with
6 valves 2-EF39, 2-EF36, FK32 and
EBC33, also standard LF.T.’s 465 Kc/s.
Price 27/6 plus 2/6 P. and P
TR1196 TRANSMITTER PORTION.
We can also supply the transmitter por-
tion of the above receiver incorporating
valves, EL32, EF50, CV501. Typc 600
relay transformer, coils, switches, etc.
Limited quantity at 12/6 only, plus 2/6
P. and P.
CO-AXTAL CABLE. Standard 80 ohms.
brown. stranded centre, conductor. 8d.
per yard only ! Not Govt. Surplus. Min.
12 yds. Also the latest air-spaced type
for Band II1. 9d. per yd.
22 SET POWER UNITS Neo. 4MK1
ZA10478—Complete with 4 metal recti-
fiers each 250 v. 60 mA. 2-12 v. 4 pin
Mallory Vibrators, transformers, con-
densers, resistors, signal 1 amp. indi-
cator, etc., e1¢.. in good condition. Com-
plete in metal box_size 104in. x6in X
8in. Weight 19ib., 27/6. plus 5/- P, & P.
L.T. RECTIFIERS TYPE R. l(. A
newly manufactured range guaranteed
12 months.

6or12v.1a. F.W. bridge type.. 7/6
6or 12 v.15a. F.W. bridge typc 9/6
6 or 12 v. 2 a. F.W. bridge type.. 11/3
6ori2v.25a. . .12/6
6 or 12 v. 4 a. F.W. bridge type. . 15/~

CHARGER TRANSFORMERS Input
230 v. 6/12v. 1 a. o 9/9
2/6/12 v. 2 a. 5o 14/6
2/6/12 v. 4 a. . 5 .. 176
METER SPECIAL ! We have a limited
quantily of aircraft electrical thermo-
meters. Brand new, by Weston. 2in.
moving coil meter, Nush square fitting.
These meters have a luminous scals
graduated 40-140 degrees ccmigrade
but the full-scale deflection is approxi-
mately 150 microamps ! Price 12/6 cach
only, plus 1/- P. & P.
VIBRATOR PACK. Brand new, by
Maﬂory. 12 volt input, 150 v. 40 mA.
output. Complete with synchronous
vibrator, 27/6.
DECCA LIGHTWEIGHT PICKUPS.
Complete with either standard or L.P.
Crystal Cartridge insets. Complete with
Rest and Tracking instructions, 32/6
plus 1/6 P. & P. Also their very latest
type. as above, but with turn-over head,
4776 only ! Plus 1/6 P. & P.
6-VOLT VIBRATOR PACK. Ex-W.D.
6-volt input, output 140 v, 30 mA. Fully
smoothed and rectified, Incorporating
Wearite 6 volt 4 pin vibrator type NSB6.
Unit size only 62in.X 5in.X 2%in. Price
15/- plus 1/- P. & P. New condition.
R.F. UNITS. All new condition and
complete. Case size 9§|n X 7%in. X Sin.
Type 24, 20-30 Mc/s. 15/-. Switched
Tuning. Type 25. 40-50 Mc/s, 19/6.
Switched Tuning. Type 27, 65-86 Mcls
45/-. Variable Tuning. Type 26, 50-6!
Mc/s. Variable Tuning 35/-. We have a
limited supply of RF27 new condition
and complete, but tuning dial damaged.
Price only 30/- each. ALL these units
Post Free !
IF. TRANSFORMERS SPECIAL
OFFER. All iron-cored 465 Kci/s.
By Invicta — Cylindrical 2%in.X 1§in.
diam.. 8/6 pr. Also our own special
ultra midget size 13in.X 13/16in.X 13/
16in. Only 9/9 pr. By Wearite, Type
501 and 502 12/6 pr. M800 12/6 pair.
AMERICAN CONTROL UNIT CS8/
APT1. Box measures only 5in. X 33in. X
2in. Incorporating 2in. round 0-1 mA .
meter 200 ohm pot, 2 toggle switches,
indicator lamp, etc. Price 22/6 post free.
HEADPHONES. Brand new, ex-Govt.,
by S. G. Brown. Type R. Low resisi-
ance, 7/6 per pair. Type CHR high
resistance, 12/6 per pair.
No. 38§ TRANSMITTER /RECEIVER
WALKIE-TALKIE. Range approx. §
miles. Coverage 7.4-9 Mc/s. The set only
complete with valves at 30/-, in very
good condition.

Please add postage under £1, C.O.D, or Cash with order. C.0.D. charge extra—open 9 a.m. to 6 p.m, Monday to Friday,

Sorry, but we close at 1.0 p.m. on Saturday.
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THE R.C. 3/4 WATT
AMPLIFIER KIT. —
Just released !
Compare the
advantages !
Treble bass,
AND midale
tome con-
wrols ! For
crystal or
magnetic
pickup !
A . .
Mains .
200/250 v.
Valve iine-up, 6VOGT, 6SG7, metal
6XSGT. Nepative feedback. Built on
stove enamelled steel chassis, measur-
ing only 8in.X4in.X1%in. Four en-
graved cream knobs are included in
the price of the complete Kit with all
necessary practical and theoretical
dlagrams, at £4/S/- only, plus 2/6
packing and post, or Instruction Book,
fully illustrated, for 1/-, post free !
This amplifier can be supplied assem-
bled, tested, and ready lor use at
5/S/-, plus p. and p. Hearing is
believing !

The R.E.P. ONE-VALVE BATTERY
RECEIVER KIT. Simple one-valve
all dry battery receiver for head-
phones, easily built in one evening.
All rcquired components including

can be t inciu-
sive cost of 42/- plus 2/- p. and D.
Operated by Ever-Ready B114 type
battery available at 7/9. Full assembly
details available separately at 9d.
plus 3d. post.

T.S.L, ELECTROSTATIC LOUD-
SPEAKERS | A much-wanted need
in High Fidelity reproduction! Model
LSH75. Size only 3in.X 3In.X in.
Weight 1i1oz. only. Capacity 800 plf.
D.C. voltage 300 max. Tone frequency
A.C. voltage, 60 volts max. effcctive.
Test voltage at 50 cycles, 440 volls.
Price only 12/6. plus 1/- p. and p.
Model LSH100. Size 5in. X 4in, X #in.
Capacity 1100 pf. Response identical
to LSH75. Weight 330z. Price 21/-,
plus 1/- p. and p. Fitting an electro-
static speaker 10 an ordinary loud-
speaker system merely entails the use
of two condensers and two resistors.
These speakers have a high efficiency
in the range of 5,000-20,000 cycles,
and are a must for F.M., high quality

recordings, and T.V. sound ! Each
speaker is with full technical
data, response gurve, and wiring

diagram.

LATEST IMPORTED

F.M. COMPONENTS VALVES
UT.340. A self-contained V.H.F. | We have perhaps the most up-to-date
front end Unijt incorporating a | valve stocks in the trade. A stamp will
grounded grid amplifier, mixer | bring complete list but the following is a
osciliator (ECC85) and first LIF. | selection only of brand new imported
amplifier, Completely wired and valve types, fully guarantced Purchase
tested, 59/9. Tax Paid.
UlT.34|.dAzs above b\:jt with base-
plate and 2-gang condenser incor-
porating 1.3 reduction drive. | EABC80 EL4l 10/6 PY81 10/-
Supplied pre-aligned, 95/5. 10/- EL84 11/6 PY82 9/6
;I‘AJSO ds bu:llor;l Coil Pack for | EB41 7/6 EMS0 9/- PY83 11/6
long, med. and short waves, gram
and off, together with a F.M, | EB9! 7/6 EY51 UBC4110/6
position which incorporates switch- | EBC4110/- (large) 11/- UCH4211/6
ing for change over from A.M. 10 | EBF8011/6 EYS5! UF41 10/6
a0 Dosipned | for, use With | £CCBL 9/~ (smalD) 12/6 ULa1 10/6
Ratio Discriminator Cofts, URF | ECC82 9/~ EZ40 8/6 Uv4l 9/-
10/- cach. ECC83 9/- EZB0 8/6 6AQ5 8/6
0.7 mels. LF. Trans., UF376, 7/- | ECC8510/- PCF8012/6 6AT6 8/
AM/FM. We are now demonstrating | ECH4211/6 PCF8212/6 6AU6 9/6
_llr_w Chapn‘l::srzl“zbl; wave F‘M/;}‘_M ECHS8111/6 PCC8412/6 6BA6 8/6
uner at - fax pald. For | pCrL8011/6 PL81 13/6 6BE6 9/
those unable to call, illustrated
literature Is available. H.P. terms | EF41 10/6 PL82 10/6 6BW6 8/6
£8110/-f‘l‘l487051l\tl. ]EMm’gmhly pay- | EF80 10/6 PL83 11/6 6X4 716
ments o -. Also unier model | EF85 PY80 te.,
FM81 by Chapman at £21. Model EF89 }gﬁ G, U5 & &
FMS56 by Armstrong, also £21, H.P.
Terms available.

THE “SUPERIOR’”’ FOUR KIT. Qur
new four-valve receiver. A.C. mains,
200/250 v. M. and Long waves, As
with our very successful “Economy
Four’ all required components are
supplied. Valve G7,
6 XSGT and 6 V6GT. Chassis ready
drilied. Cabinet size, 104 in.X 10in.
wide. Maximum depth at base Sin.
tapering to 3in. at top. Sloping front.
Very attractively finished in light
walnut and peach. Each component
brand new and tested prior t0 pack-
ing, Complete instruction booklet
with praciical and theoretical dia-
grams is provided. Booklet available
at 1/6 post free. Our price for com-
plete kit, £6/9/6 1 Please add 2/6 pack-
ing and carriage. 1f preferred, we can
supply Cabinet Assembly only, com-
prising Cabinet and bracket wave-
change switch, dial, pointer, drum
pulleys, drive spindle, drive spring and
knobs, at 45/-, plus 2/6 packing and
carriage. N.B.—Qur kils are even sup-
plied with sufficient solder for the job.

THE R.C. RAMBLER ALL-DRY
PORTABLE KIT
Full assembly details with practical
and theoretical diagrams can be
supplied at 1/6 post free. This is a
truly professional 4-valve superhet
—all dry—for medium and long
waves. A cream plastic top panel,
with dial engraved in red and green,
adds to the very imposing appear-
ance of this model which is housed
in an attractive cream and grey
leatherette covered atiache-case
type cabinet; measuring only 9in. X
7in. X 5%in. Weight less batieries
44ib., with batteries 611b. This set
really has everything ! Built-in
frame aerial, high quality, extremely
sensitive, and very adequate volume
from the 5in, speakcr. Valve linc-up
3v4, 1RS, 185, IT4. Also the re-
quired components, exactly as
specified, including cabinct, can be
supplied from stock at the special
lnclusive price of £7/7/- plus 2/6
p. and p. (less batteries). Uses Ever-
Ready 90 v. H.T. type B126 at 9/3.

Also L.T. 1.5 v. A.D. 35 at 1/4.

RAMBLER MAIJINS UNIT! At last
we are able to offer our special
mains units Kit for using our popular
all-dry “‘Rambler”” on A.C. Mains.
Complete kit, which when assembled
fits snugly into battery compartment,
can be supplied at 47/6, plus 1/6
and postage. Price includes

N.B. All our T.R.F. Kit circuits now Include specially wound Denco **Maxi-Q"
colls on polystyrene formers, improved performance ! Price remains the same.

PLAYING DESK! Two-speed 33 and 78
t.p.m. player by famous manufacturer.
Complete with turn-over crystal pick-up.
Already mounted on platrorm, rcady to
use, £5/19/6 only, plus 5/- P. and P.

COLLARO RC/54 PLAYER ! Just re-
leased. Fawn
leatherette
covered por-
table case in-
corporating
very latest
Collaro 3-
speed mixcr-
changer

Cream finish.
Lightweight
turn-over

plus5/-p.and
p. complete,
or 65/- de-
posit plus g
and p. and 12 monthly paymenl.s of 18/

Carrying cases in black leatherette finish.
An extremely wcll-made case with
chrome locks and corner-pieces for extra
strength. This cabinet will house any
12in. Hi-Fi speaker, but can be put to a
number of uses. Front panel and lid are
removable. Size 18%in. X 104in. X 163in.
high, 47/6, plus 5/- post and packing.
N.B. To the many previous purchasers
of this cabinet at 55/- we are now no
longer able to supply the baffle with
cabinet. Thus the reduction !

THE “ECONOMY FOUR” T.R.F. KIT
A three-valve plus metal rectifier receiver.
A.C. mains 200/250 v. Medium and Long
waves. We can supply all required compo-
nents right down to the last nut and bolt.
Valve line-up 6K7 617 and 6V6. Chassis
rcady drilled—Cabinet size 12in. long by 6in.
high by 5in. deep—Choice of ivory or brown
Bakelite, or wooden. walnut finish cabinet.
Complete Instruction booklet with practical
and theoretical diagrams, Each component
brand new and tested prior to packing. Our
price £5/10/- complete—Remember this set
is being demonstrated at our shop premises !
We proudly claim that our fully illustrated
instruction booklet is the most comprehensive available for this type of receiver
— Booklet available at 1/6 post {ree. This is allowed if kit is purchascd later.
Please, 2/6 packing and carriage for complete kit

THE R.C. GRAM REPLACEMENT CHASSIS KIT
To meet the very great demand for this type of receiver, we have pmduced this

all reqguircd components, and full
assembly instruetions. N.B.—This
unit is completely self-contained in a
metal box measuring 7in, X 23n. X
and is ideally suitable for

all-dry __ bauery portable
requiring 90 v. H.T. and 1.5 v. L.T.

SUPER-QUALITY 6-VALVE
RADIOGRAM CHASSIS
Very limited qunmily by Britain’s leading

unit. For Long, Medium and Short Waves. Valve line-up: 6K
changer, 6K7, L.F. Ampliﬁcr, 6Q7 1st Audio Detector and A.V.C. 6V6 Qutput,
6X5 Full-wave rcctifier. For A.C. mains
" 200/250 volts. 4 watts output. Excellent
quality. High sensitivity. Provision for
gram. Attractive illuminated black, red,
green and gold dial for horizontal
wning. Four controls are: Tuning,
L/M/S. Gram. Vol./on/off. Tone (vari-
able). Chassis size: 133 1in.X S5$in. X
23in. Dial size: 10in. X 44in. Assembly is
simplified by the use of a 3-waveband
coil pack, and pre-aligned 465 K¢/s. LF.
transformers—high-grade drop-through
half-shrouded Mains Transformer, with
voltage adjuster panel. This chassis can
easily be assembled in one evening
1{lustrated with full
instructions. practical and theoretlcal
wiring diagrams and itemised price list, 1/6 post free. The main items for this
receiver can be supplied separately, as under. Drlned chassls complele with
valve-holders, A[E panel, P/U panel, tuning and r d dial
and drive at 39/6. 3-waveband coil pack with gram position, 39/6. tax paid. Pair
of 465 Kcfs. LF. Transformers, 9/6 pair. Half shrouded drop-through Mains
Transformer, 22/6. The total cost of ALL ftems purchased separately is necarly
£10, but we shall be pleased to supply all the required components right down to
the last nut and bolt at a special inclusive price of £8/8/-, plus 2/6 packing and
postage. A set of four small brown and cream engraved knobs to suit is availablc
at 1/2 each knob. This chassis is a professional job in every respect and can be
seen and heard at our premises. This chassis can also be suppiled, ready
assembled in very limited quantities at £9/19/6, plus 5/- carriage and packing.

ARMSTRONG F.C.48. Their very latest high quality replacement chassis
having provision for F.M. feeder unit, 8 valves, 4 wavebands. Independent bass
and treble with unique thermometer visual indicator. Ready for use £23/18/-
plus 5/- package and postage or £5/18/- deposit and 12 monthly payments at

33/9. Nlustrated leaflet available.

DULCI RADIO/RADIOGRAM CHASSIS. All
latest modecls including F.3 and F.3 push-pull are in
stock. Cash or H.P. Ask for {llustrated leaflet.
COLLARO 2010. Transcription motor with Studio
Pick-up. This very popular unit can now be supplied
from stock £18/5/3 cash or 95/3 deposlt. and 12
payments of 25/8.

London’s largest sclection of Amplifiers, Recording
equipment, ete., etc.

LYN E RADIO LTD

18, Tottenham Court Road,

uality
guperhet. valve Ime up. 6V6G, EZA0,
ECHA42, L63, EF41, and EBC41. Com-
bined pick-up amplifier and A.F. amplifier
on Radio and Gram. Employs a special
circuit for gr pr ton
Large glass dial horizontal tuning
measuring 11in. X 37in. Chassis measure-
ment: 144X 9 X 8in. This is a superior
chassis designed to sell originally in a
Radiogram costing £79. Our price is
£12/19/6 only, tax paid, plus §/- packing
and carriage. We will gladly demonsirate
thls chassis or amy other working item
from our stocks, to personal callers !

REGAL. A
well - made
cabinet in
medjum col-
oured walnut

measures 25%
X 131in. Re-
cord or tape
storage aper-
ture along-
side motor-
board meas-
ures 3iin.
wlde X 12in.

deep. Price
£9/19/6 plus 10/- p
and p. HLP. terms avauable.

London, W.I,
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SELENIUM RECTIFIERS R.S.C. TRANSFORMERS

L.T. Types B, R, FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED
%ﬁzv' *f'hil“é . :5’; 250v. 50 mA... 5/9 | MAINS TRANSFORMERS IFILAMENT TRANSFORMERS

Vb i NGO 250 v. 80 mA... 7/9 | Primaries 200-230-250 v, 50 cfs. Primaries 200-250v, S0¢/s. 0-4-63v.2a. .. 1/9
F.W. Bridge Types 250 v. 150 mA. 9/9 | FULLY SHROUDED UPRIGHT MOUNTING |63y, 1.5 a. 5/9 0-2-4-5-6.3 v. 4 a. 16/9
6/12v.1a, . §/9 RM4 250 v. 250 250-0-250 v. 60 mA. 6.3 v. 2a, 5Vv. 2 a, 63v.3a. 8/11  63v.6a. . 11/6
6/12v.2a. .. 89 mA. .. .. 11/9 Midget type, 24-3-3in. . 17/6 |12y, 1a, 7/9 12v,3a, or24v.
6/12 v. 4 a, 15/9 300 v. 275 mA. 12/11 | 350-0-350v. 70 mA., 63 v.2a.,5v.2a... 19/9 [63v. 23, 716 1.5a. .. . 176

250-0-250 v. IOOmA 6.3 v-64v.4a ct

CO-AXIAL CABLE. 75 ohms 4in., 7d. yard. | = 0-4-5v. 3 a. 26/9 | CHARGER TRANSFORMERS
Twin screened feeder, 10d. yard. 250-0-250 v. 100 mA 6 Iv. 4 a., 5 v 3 a 23/9 | All with 200-230-250 v, 50 c/s. Primaries: 0-9-15 v.

SILVER MICA CONDENSERS. 5, 10, 15, 20, 25,

250-0-250 v. 100 mA., 6.3 v, 6a Sv. 3&.

1} a., 11/9; 0-9-15 v, 3 a,, 0-3.5-9-17 v. 4 a,, 18/9.

- 5 z . 19/9; ) i - 23[9,
30, 35, 50, 100, 120, 150, 180, 200, 230, 300, 330. | 4 for RI3SS comversion . o oo S 0FI5 V. 0, 199: 0913 v. 62, 13/
400, ‘470, 500, 1,000 pfd. (0014F), 002 mfd. | 30507300 V. 100 mA". 63 vied v a b Si. ELIMINATOR TRANSFORMERS
(2,000 pfd.), All at 5d. each, 3/9 dozen one type. 0-4-5 v. 3 a. 28/9 | Primaries 200-250 v. 50 ¢/s. 120 v. 40 mA. 7/1/1
130v. 50mA., 63v.3a. .. ... 14)9
DIAL BULBS, M.ES.. 8 v. 015 2, 6/9 doz.: | 3300359 & 11%%‘;':; 6633"\, f‘j‘v 54Va3§t B9 1120v. 0 mA., 5-0-5v. 1a. D 14/9
6.5v.03 a, 6/9 doz. ; 4 v. 0.3 a,, 6/- doz. 0-4-5v. 3 a. D 26/9 |90V.15mA, 6-0-6 v., 250 mA. 9/11
3 350-0-350 v. 150 mA., 6.3 v. 4a., 5 v. 3 a... 33/9
ELECTROLYTICS (current production). - OUTPUT TRANSFORMERS
NOT“:;.GD\?{ Ugiion) 352‘3 335?‘" 150 mA.,6.3v.2a,63v.2a, S Midget Battery Pentode 66:1 for 384, etc... 3/6
Tubular Types Can Types 425-0425'v. 200 mA ., 6.3 v. 4 2., C.L, 6.3 V. S{T;:{iﬁﬁ"{:‘é‘,’,faéf"s"%%’fg a4
S“Frfg(;'d oo ;/9 16 mfd, 350 v. .. 1/11 4 a, ct,5 v. 3 a., suitable Williamson Standard Pentode, 8,000 to 3Q 4/9
12 daaie. - Z;g 164F. 450 v. .. 2/9 Amplifier, etc. . 49/9 | Battery Pentode, 10,000 ohms to 3 ohms.. 4/9
164F 450 v, .. 2/o  29uF350v. .. 2/11 ] 450-0-450v. 250 mA., 63v.62,63v.6a, oos6 | Mulii-ratio 40 mA. 30:1, 45:1, 60:1, 90:1, ,
16uF 500 v. .. 3/9  32uF350v. .. /11 | 158" e AUnED DROP-THR TYPE | p, Class B Push-Pu Sie
Sy 3R maaso. | up | Toh Sargoom PROLTH O.UGH. Tin: |Ganle N e o e L o W
32 mid. S0V .. $/%  64mfd. 450 v. .. 3/11|260-0260V. 0 mA. 63V.22..5 V. 2a. .. 16/9 Meetionally wound - 0310 e
Isub sy, L ,;, 100 mfd. 450 v... 4/9 ;g%;ggz S0 ma. 6633"v 2 & v §: ;g;g Puashs- 8uu :(5»52 Watts to match 6V6 to o
S04F 12 v. D13 88uF450v. .. 3/6 . 263v.4a,5v.3a.. o s
S0MFS0v, .. 23  s8mid so0v.. 49 [0S0y 10 mA. 63 vAvda.at. o P“g&P‘;gTég -18 Wat;- scgtslor;;l’lsy ‘wound, -
I00mid 12, 18 S6uF 40w, .. 2111 | 350.0.350 v 100 mA’, 6.3 v. 4 a., ¢, 5 V. o el :
Push-Pull 20 Watt high-quality sccuonally
100 mfd. 25 v. .. 2/3  16.164F 450v. .. 4/11 22/9 d, 606, KT66, etc.. to 3 or 150 .. 4718
CagNors 16.32F 350v. .. 4/9 | 350-0:350 v. 100 mA’, 6.3 v.4 v. 4 ., il i b 20 Skl :
8 mfd. 350 v. .. 1/3 o 0-4-5v.3a 23/9 | SMOOTHING CHOKES
§mfd 450 v. .. 2/3  32-32uF 350v... 419 | 3003 U oo A 63 v 24, 63 v. 2a, 250 mA., 3 H., 100 ohms .. . 1/e
16 mfd. 500 v. .. 3/9  32-32uF 450v,,. S/11] "5y3, 29/11 | 150 mA.. 7-10 H.. 250 ohms . T
Many others in stock. 350-0- 350 v. 150 mA.,, 6 Jv. 4 a., 5 v 3a.. 29/9 | 100 mA., 10 H., 150 ohms poucd 9/9
E.H.T. TRANSFORMERS, 2,500 v. S mA., 100 mA., 10 H., 200 ochms 8/9
VOLUME CONTROLS with long spindles. all | 2-0-2 v. 1.1 a,, 2-0-2 v. 1.1 4., for VeRoT. 80 mA., 10 H., 350 ohms 5/6
values, less switch, 2/9 ; with S.P. switch, 3/9. VYCRS517 .. 37/6 |60 mA.. 10 H.. 400 ohms 4/11

WIRE WOUND POTS : 20 ohms, 500
ohms, 5K, 20K, 100K (medium length
spindles), 2/9. 220 ohms, 2K, 10K, 20K.
Preset type, 1/9 each.

VIBRATORS. Wearite 12 v. 4 pin. Non-
synchronous, 6/9, Oak 2 v. 7 pin, synchro-
nous, 7/9.

EX GOV. EH.T. SMOOTHING

CONDENSERS

.25 mfd., 4,000 v, Blocks oo co

.5 mfd., 2,500 v. Blocks o

.5 mfd., 3,500 v. Cans ..

.1 mfd. plus I mfd. 8,000 v large blocks
(common negative isolated) 5o 9

1.5 mfd., 4,000 v. Blocks 5/9
EX GOVT. METAL BLOCK PAPER
CONDENSERS

2 mfd. 800 v. 1/9 6-6 mfd. 450 v... §/9
4mfd. 500v. .. 2/9 8 mfd. 500v. .. 5/9
4 mfd. 1,000 v... 4/3 8-8 mfd. 500 v... §/11
4 mfd. 1,500 v... 4/9 15 mfd. 500v. .. 7/9
4 mfd. 400 v. plus 2 mfd. 250 v. .y

EX GOVT. VALVES. VR137 11d., EAS50, EB34,
12H6, 9d.

EX GOV. UNITS, type RF26 in original sealed
cartons 39/6. Transmitter Receivers type TROD
complete with all valves 45/-, Carr. 6/6.

CONTROL PANEL with 1 six-position 3-wafer
Yaxley switch, 1 pointer knob, 2 S.P.S.T. switches,
various plugs and sockets, Only 1/6.

M.E. SPEAKERS. All 2-3 ohms, 8in. R.A. field,
600 ohms, 11/9. 10in. R.A. field, 1,000 ohms, 23/9.

MANUFACTURERS SURPLUS

TRANSFORMERS

Fully shrouded upright, Primary 200-230-250 v.
Sec, 425-0-425 v. 150 m.a,. 6.3 v. 3 a. Sv. 3 a.
37/9.

HEAVY DUTY BATTERY CHARGER

For normal 200/250 v. A.C. mains input. To
charge 12 v, battery, Variable charge rate of up
to 10 amps. Fitted Meter and Fuses. Guaranteed
12 months. Carr. 10/-. £6/19/6,

OIL FILLED BLOCK
CONDENSERS
Bryce 11-7 mfd. 500 v. New unused Govt.
surplus, only 5/9 cach.

H.T, ELIMINATOR AND TRICKLE CHARGER
KIT with louvred crackle finished case. Mains
input 200-250 v. Output 120 v. 40 mA., and 2 v.
4 a, Price with circuh, 29/6.
Or in working order, 37/6.

THE SKY FOUR T.R.F. RECEIVER

A design of a 3-valve 200-250 v. A.C. Mains

cither of cabinets illustrated above. It employs
valves 6K7, SP61, 6F6G, and is specially designed
for simplicity in wiring. Sensitivity and quality
is well up to standard. Point-to-point wiring
diagrams, instructions and parts list, 2/-. This
receiver can be built for a maximum of £4/19/6
including cabinet. Available in brown or cream
bakelite, or vencered walnut.

P.M. SPEAKERS. All 2-3 ohms. 64in. R.A. 13/9.
6+in. Plessy with 5,000 ohm output transformer,
16/11. 8in. Rola Heavy Magnet, 19/9. 10in. Rola
with Trans., 29/6.

R.S.C. BATTERY CHARGER KITS. For mains
input 200-250 v. 50 c/s. To charge 6 v. accumu-
lator at 2 amps., 25/9.
To charge 6 v. or 12 v.
battery at 2 a., 31/6.
To charge 6 v. or 12 v.
battery at 4 a., 49/9.
ABOVE KITS CONSIST
OF GREEN CRACKLE
LOUVRED STEEL
CASE, MAINS TRANS-
FORMER, FULL WAVE METAL RECTIFIER,
FUSES, FUSE-HOLDERS AND CIRCUIT.
Any type assembled and tested for 6/9 extra.

RS.C. 6 v, or 12 v. BATTERY CHARGER
For normal A.C. mains
input 200-230-250 v., 50
¢fs. Selector panel for
6 v. or 12 v. charging.
Variable charge rate of
up to 4 AMPS. Fused,
and with ammeter. Well
ventilated metal case with
autractive crackle finish.
Guaranteed for 12 months,
69/6, Carriage 2/6.

receiver with selenium rectifier. For inclusion m'

EX GOVT. MAINS TRANSFORMERS
All 230 v. 50 ¢/s. Input 48 v. la

88v.4a. .. 9/9
978 v. 200 mA. 119
Carriage on following types 5/- extra.
0-11-22 v. 30 a, 5 .. 72/6
16-18-20v.35a. .. .. 19/6
7.7 v. C.T. 7 amps., 4lecs .. 25/9
460 v. 200 mA.., 6.3 v 27/9
300—0—300 v. 150 mA., 610-0- 610 v lSOmA
1,200 v. 250 mA. .. 29/6
400 v. C.T. lSOmA4VSa 63v6a..
63v0—63 4v6a 4v6a 4v.3a,
4v.3a,5v 22/9
3250—325v150mA 63v 4-63 5v233 29/9
EX GOVT. AUTO TRANSFORMERS
15-10-5-0-195-215-235 v, 500 Watts 27/9
Double wound 10-0-200-240 v. to 10-0-275-
295-315 v. 1,000 watts 5 69/6
Double wound 0-110-240 v. to 0-130-140-
150-160-170 v, 1,500 watts | 69/6
Carriage on any of above 5/- extra.
EX GOVT. SMOOTHING CHOKES
250 mA., 10 H., 50 ohms 5 14/9
250 mA., 10 H., 100 ohms .. 14/9
250 mA., 3 H., 50 ohms 8/9
150 mA., IOH 50 ohms .. 10/11
100 mA., 10 H., 100 ohms, Tropxcahscd 6/9
100 mA., SH., 100 ohms, Tropicalised 3/11
50 mA., 50 H., 1,000 ohms, Potted 8/11
90/100 mA lOH 100 ohms, Potted 8/9
S0mA., 5- 10 H. 2/9
[ L.T. type 1 amp. 2/9

SPECIAL OFFER
Potted Mains Transformer. (Ex New Equip.).
Primary 0-10-80-180-200-220-240 v., 50 c/cs.
secs. 250-0-250 v. 60 mA., 6-3 v. 2a,5.v.2a,

Size approximately 3% X 3 X 4}in. 10/11
CHASSIS
18 s.w.g. undrilled alu- 16 s.w.g. aluminium

minium amplifier type
(4-sided).

14in. X 10in. X 3in, 7/11
16in. X 10in. X 3in. 8/3

18 s.w.g. aluminium re-
ceiver type.
6in. X 3fin. X 14in. 1/11
73in. X 4}in, X 2in. 2/9
10in. X 5}in, X 2in. 3/3

11lin. X 6in. X 24in. 3/11

receiver type.

12in. X 8in. X 24in. 5/3
16in. X 8in. X 24in, 7/6
20in. X 8in. X 24in. 8/11

16 s.w.g. aluminium
amplifier type, 4-sided.
12in. X 8in. X 23in. 7/11
16in X 8in. X 2}in. 10/11
20in, X 8in. X 24in.13/6
14in. X 10in, X 3in.13/6
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R.S.C. HIGH FIDELITY 25 watt AMPLIFIER A4

A NEW DESIGN FOR 1955
HIGH GAIN “PUSH PULL OUT-
PUT”. BUILT-IN PRE-AMP. TONE
CONTROL STAGES. INCLUDES
7 valves, sectionally wound output
transformer, block paper reservoir con-
denser, and reliable small components.
AN INPUT OF ONLY 20 millivolts
IS REQUIRED FOR FULL OUTPUT.
THIS MEANS THAT ANY TYPE OF
MICROPHONE OR PICK-UP IS
SUITABLE. Two separate inputs con-
trolled by separate volume controls
allow simultaneous use of “Mike” and
Gram., or Tape and Radio, etc., etc.
Individual controls for Bass and Treble

“lift” and *‘cut”. Six negative feedback loops giving total
of 24 D.B. Frequency response + 3 D.B. 30-20,000 c/s.

o —

HIGH SENSITIVITY HIGHEST QUALITY for
Or assembled ready for use 50/--extra.

Hum level 66 D.B. down. Certified total
harmonic distortion of only 0.35%
measured at 10 watts. Comparable with
the very best designs. SUITABLE FOR
SMALL HOMES OR LARGE HALLS,
CLUBS, GARDEN PARTIES,
DANCE HALLS, etc., etc. For ELEC-
TRONIC ORGAN OR GUITAR. For
STANDARD OR LONG PLAYING
RECORDS. Size 12 x 10 x 9 in. For
mains A.C. 200-250 v. 50 c/s. Power
consumption 175 watts. Outputs for 3
and 15 ohm speakers. The kit is com-
plete in every detail. Chassis is fully
punched. Easy to follow point-to-point
wiring diagrams are supplied. EXTRA |

9 Gns.

H.P. Terms on assembled units, Deposit 26/- and 12 monthly payments of £1. Plus carr. 10/-:
Terms to include cover, mike, speakers, etc., on request. Cover as illustrated if required, price 17/6 extra.

NEW

MIXER AUTO-CHAN
ERS. With crystal pick-up

B.S.R.

COLLARQ HIGH FIDELITY MAGNETIC PICK-

3-SPE%) UPS. High impedance type. Limited number, brand

new, boxed and perfect at fraction of normal price.
Only 35/-.

and dual point
styli for standard or Iomz
playing records. Plays ten
7in., 10in. or 12in. inter-
mixed. For A.C. mains
200-250 v. 50 cfcs. Sup-
pliecd in sealed cartons
with template and opcrat-
ing Instructlons. Only 9 gns. plus 5/- carr., or 2 gns.
deposit and 11 monthly payments 17/6.

A PUSH PULL 3-4 WATT HIGH GAIN
ASSEMBLED AMPLIFIER FOR £3/19/6.

COLLARO 3-SPEED AUTO-CHANGERS. New
guaranteed units. Fitted ‘Plug in’ crystal pick-up
heads for standard or long playing records. Very
limited number avallable at approx. half price. For
A.C. mains 200-250 v. 50 ¢/cs. Only £7/19/6. Carr. 7/6

DEFIANT RECORD PLAYING TURNTABLE
COMPLETE WITH MAGNETIC PICK-UP. Pick-
up is high impedance type. Unit is housed in a beauti-
ful walnut vencered cabinet of attractive design. For
all standard records (78 r.p.ni). Limited number.
Brand new, cartoned, £5/19/6. Carr. 7/6.

For mains input 200-250 v. 50 c/s. C kit of
parts, including point-to-point wirlng diagrams and
instructions. Ampllfier can be used with any type of
fecder unft or pick-up. This is not A.C./D.C, with
“live’* chassis but A.C. only with 400-0-400 v. Trans.
Qutput is for 2-3 ohm speaker. Supplied ready for use.
£3/19/6. Ful! descriptive leaflet 6d

H.M.V. LONG PLAYING RECORD TURN-
TABLE COMPLETE WITH CRYSTAL PICK-UP
(SAPPLIIRE STYLUS) Speed 333 r BRAND
NEW, CARTONED. Only £3/l9/6 (apnrox. half
price). Carr. 5/- (for 200-250 v. A.C. Mains).

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER
A highiy sensllive 4-valve ampllﬁer using negative
feedback and having an
Pre-amplifier and Tunc Control stagcs are Incorpor-
ated with separate Base and Treble controls giving full
tone compensation for Long Playing records. Suitable
for any kind of pick-up including latest high fidelity
types. H.T. of 250 v. 20 mA. and L.T. 6.3 v. 1a. avail-
able for supply of Radio Fecder Unit, etc. ONLY 40
millivolts input required for full output. Fully isolated
chassis with baseplate. For A.C. mains 200-250 v. 50
cycles. Qutput for 2-3 ohm speaker. Complete kit of
parts with point-to-point wiring diagrams and
instructions. Only £3/15/-.

R.S.C. 4-5 WATT HIGH GAIN AMPLIFIER
TYPE AS

A highly sensltive 4-
valve quality amplifier
for the home, small
club, ete. nly 50
millivolts input is re-
quired for full output
so that it is suitable
for use with the latest
high-fidelity pick-up
heads, in addition to
all other types of plck-
ups and practically all
mlkes. Scparate Base
and Trebie controls

are provided. These give full long playing record equal- |

isation. Hum level is negligible being 71 D.B. down.
15 D.B. of negative feedback is used. H.T. of 300 v.
25 mA. and L.T. of 6.3 v. 1.5 a. is available for the
supply of a Radio Feeder Unit, or Tape Deck pre-
amplifier. For A.C. mains input of 200-230-250 v.
50 c¢/s, Output for 2-3 ohm speaker. Chassis Is not
alive. Kit 1s complete in every detail and includes (ully
(with ). with green crackle
finish, and point-to-point wiring diagrams
instructions. Exceptional value at only £4/15/-,

and

ACOS HIGH FIDELITY CRYSTAL MICRO-

PHONES. Type 22-2, Complcte with table stand.

Eizolir;mé price 4 gns. Limited stocks, brand new, boxed
/1916.

R.S.C. MASTER INTERCOMM. UNIT, with
provision for up to 4 “Lisien-Talk Back Units” indl-
vidually switched. A high gain amplifier enablcs
speech and other sounds emanating from the rcoms
containing remote control units to be heard at the
master control. Supplied with walnut vencered wood
or brown bakelite cabinet. Mains input is 200-250 v.
50 c/s. H.T. line 300 v. CHASSIS 1S NOT “ALIVE.
Ideal for usc as “‘Baby Alarm.”’ Sound amplification
4 watts, Price only £7/15/-. “*Listen-Talk Back Unit"”
in bakelite or walnut veneered cabinet, can be
supplied at 35/- each.

ALL DRY RECEIVER
BATTERY SUPER-
SEDER KIT

All parts for an “All

Dry”’ Bautery Elimina-

tor, complete with case.

Completely replaces

1.4 v. and 90 v. batieries

where  normal  mains
¥ supply of 200-250
50 cfs. is available.
Price with circuit, 38/9
Or ready for use, 45/6
Size of unit 5% X 44 X 2¢in. Suitable for receivers with
L.T. loads of 125 mA. to 250 mA,, thereby covering
latest low consumption types.

v,

BATTERY SET CONVERTER KIT. All parts for
converting any type of battery receiver to all mains.
A.C. 200-250 v. 50 ¢/s. Kit will suppty fully smoothed
H.T. of 120 v., 90 v. or 60 v. at up to 40 mA., and
fully smoothed L.T. of 2 v. at 0.4 a. to 1 . Price
complete with circuit and instructions only 48/9.

assembled ready for use 25/- extra, plus 3/6 carrlage. | Supplied ready for use for 8/9 extra.

W W CG (LEEDS) LTD.

32 THE

under £2, 2/6 extra under £3.
Open to Callers: 9 a.m. to 5.30 p.m.

CALLS.

Terms C.W.O. or CO.D. No C.O.D. under £I.
Full Price List 6d. Trade List 5d.
Saturday until | p.m,

LEEDS, 2.

Postage /- extra under 10/-, 1/- extra

|RSC. A3 10 WATT "PUSH-PULL"” HIGH

FIDELITY AMPLIFIER

With Self-Contained- Pre-amplifier and Tone Control

Large safety factors in every component A.C. and
H.T. fuses, punched chassis with baseplate, screened
input plugs, 6 valves, and with easy-to-follow point-
to-point wiring diagrams. Everything supplied 1o last
nut. Two independent inputs are provided with two
associated independent volume controls so that pro-
grammes can be mixed together if desired, such as
micr anr super d on a
musical programme, or two independently controlled

microphones, or even just gramophone/radio, fading
over from one to the other, Variable base lift and cut
with variabie treble lift and cut tone controls are
fitied, giving full long playing record equalisation for
uncorrected pick-ups. They are also provided so that
the user can alter the tonal value to suit his personal
taste and surroundings. Terminals are provided for
3 ohm and 15 ohm loudspeakers. HT. and L.T.
available for the supply of a Radio Feeder Unit.

Six Negative Feedback Loops.
30 millivolts input only required for full output.
Frequency response 50-20,000 cycles.
slelllglble hum and distortion

A.C. mains input 200/230/250 v. 50 c/s.

COMPLETE Kit of Parts 7 GNS {(carriage 7/6).
Supplied, assembled and tested for 45/- extra.
Cover as for A4 amplifier 17/6 extra if required.
H.P. TERMS on assembled units. Deposit 23/6 and
9 monthly payments 21/-.

FOUR-STAGE RADIO FEEDER UNIT
Design of a HIGH FIDELITY L, and M. wave
T.R.F. Unit with self-contalned heater supply and
thorough H.T, decoupling. Only 250-400 v. 15-20 mA
H.T. required from main amplificr, Three valves and
Low Distortion Germanium Diode Detector. Flat
topped response characteristic, Loaded H.F. coils.
Two variable Mu controlled H.F. stages, 3 gang con-
denser tuning. Cathode follower output stage. Switch
position for Gram. and Gram. input and output
sockets. Performance comparable with the best in
Feeder Units. For A.C. mains 200-230-250 v. opera-
tion. Size 11-6-7%in. Illustration, full set of easy-to-
follow wiring diagrams and instructions and Indi-
vidually priced parts list 2/6. This unit can be built
for only £3/15/-, including Dial and Drive Knobs
and every item required.

W.B. “STENTORIAN” HIGH FIDELITY P.M.
SPEAKERS. HF1012, 10 wats. 15 ohm (or 3 ohm)
speech coil. Where a really good qualliy spcaker at
a low price is required we highly recommcnd this
unit with an amazing performance, £3/17/6.

MICROPHONES. Crystal, hand or Desk type, high
fidclity Acos, S0/-. Stand type with base and adjusi-
able stem, £6/19/6. Both sultable for use with our
amplifiers,

GOLDRING MAGNETIC PICK-UPS. Due to a
fortunate purchase we can offer these popular high
impedance pick-ups. Brand new, boxed, at only 23/9
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RECEIVER
CHASSIS

KECORD
PLAYERS

COMPLETE RADIOGRAM EQUIPMENT-QUALITY AT LOW COST

STERN’S DESIGN FOR HOME CONSTRUCTORS
The “"SUPER-SIX”

A compact and highly efficient superhet
Radio-Radiogram chassis of outstanding h
quality.

YOU CAN BUILDJ
IT FOR  210/7/6

Including the OCTAL VALVE LINE-UP {
(£12/7/6 with the miniature valves).

Incorporating the new B.V.A. Miniature Valve Line-
up. This receiver Is designed to the very latest speci-
fication aud provision is made to Incorporate either the standard
Octal Valve line-up or the new B.V.A. range of miniature valves.

Great attention has been paid to the quality of the reproduction of both Radlo reception and
Record playings. and excellent clarity of speech and music is obtained.

Afew briaf details.

@® Covers 3 wavebands 18-30 metres, 190-550 metres and 800-2,000 metres.

® Employa 6 valves having PUSH-PULL for 5-6 watts output.

@ Incorporat?s delayed A.V.C. on all and lective f
® A 4 position Tone Control operation on both Ruﬂo and Gram.

® Has independent mains supply socket for a Record Playver.

® Bize of Assembled Chassis 12x 8 x8in. Dial npenure 8} x 4}in.

@ For operation A.C. mains 200-250 volts 50 eycles.

THE .INSTRUCTION and ASSEMBLY MANUAL is avallable (or 1/6.
detailed practical drawl and circuit di and a

dbach

It contains very
Price List.

«» A BULK PURCHASE EMABLES US TO OFFER
l THIS *“ PUSH-PULL™ 7-VALVE
R B SUPERKET RECEIVER

For only £12/19I6

g arr. & ins. 7/6 extra)
H.P.—£4/6/8 Dep. 10 mths. at 19/2.
These receivers Models AW3-7 are made by
a well-known set of manufacturers and incor
porate the latest Osram Valve Line-up of X79—
W77—DH77—H77—U78 and two N78s in
Push-Pull for approx. 7 watts output. They
cover 3 wavebands 18-30 metres. 190-550 and
800-2,000 metres, and are for operation on A.C.
mains 200-250 volts. A Gram. position is on the Wave-
change Switch.

They make an excellent replacement Radlogram Chassis having a P.U. connectlon on the
Chassis. Extension speaker connection is also provided. Overall slze of chassis; 1¢n. long
% 7iin. x 6%in. high, dial aperture 8} x4}in. (Dial Escutcheon available for 4/9.)

THE MODEL F3PP.
RADIO-RADIOGRAM CHASSIS

Model F3PP. A 7-valve 3-waveband Superhet
Chassis with a Push-Pull Stage. This Chassis
has been designed with particular regard to the
quality of reproduction. It incorporates SEP-
ARATE BASS and TREBLE CONTROLS,
thereby ensuring the utmost flexibi:ity of Tone
on both Radio and Gram.
Briefly:

® Waveband covernge

900-2,000 metres.

@ Valve line-up X79, 6BA6, 6AT6, ECC83, GZ30 and
two AQSs in push-pull lor appros. 6 watts output.
@ Negative feedback and delayed A.V.C.
® Has Independent ioains supply socket for gram. connection.
@ Overall size of Chassis 12x 8in. high x 7in. with dlal size 11jin, long x 4}n.
For use on A.Q. Mains 100 110 volts and 200 250 volts. 7 7
Cash Price, tested and ready for use 7 17 o

H.P. Terms; Deposit £5/19/- and 12 monthly payments of £1/1/10 (plus 7/6 carr. and ins.)

16-50, 190-550 and

WE RECOMMEND THE W.B. “STENTORIAN" P.M. SPEAKERS
They have the NEW CAMBRIC CONE and a matching device for 3 ohm-
7.5 and |5 ohm outputs.

(a) Sin. Model HF510 £1 19 6 (d)" 9in. Model HF912 £3 9 6
{b) 6in. » HF610 £2 12 6 {e) 10Qin. » HFIOI2 £3 17 6
{c) 8in. » HF8I0 £3 5 6 (f) 12in. ,» HFI2I4 £9 15 ¢

OTHER TYPES IN STOCK

3jin. P.M. 3 ohm V/Conl 15 9 8in. P.M. 3 ohm V/Coil 18/9, 19/6 & 25/
Sin. P.M. 3 ohm V/Coil 16 6 10in. P.M. 3 ohm V/Coil 25/- & 37/6
64in. P.M. 3 ohm V/Coil 16 9 {2in. P.M. I50hm V/Coil £5

All are NEW and FULLY GUARANTEED

This 3-SPEED AUTOCHANGER is by
a Famous Manufacturer and is offered for
£9II9I6 (Plus 7/ carr. & ins.) Normal Price £13/10/~
Mire Purchase Terms  £3/6/6

Dep. and 8 months at 18/10. B

® These units will autochx.nge on all
three speeds, 7ln , 10ln and 12

@ They play MIXED 7in., 1mn and
12in. records.

® They have separate sapphire for
L.P. and 78 rp.m., which are moved
into position by a simple switch.
® Minimum baseboard size re-
quired 14x12)in.. with height
above 5}in. and height below- base-
board 2}in. A bulk purchass enables M -
us to offer these BRAND NEW %
TUNITS At this exceptional price.
WE CAN ALSO SUPPLY

— o

==1/4

a) THE GARRARD 3-SPEED CHANGER MODEL R.C.80M.
b) THE GARRARD 3-SPEED NON-AUTO MODEL ‘' T.”
c) THE COLLARO 3-SPEED CHANGER MODEL R.C.54.
d) THE COLLARO 3-SPEED NON-AUTO MODEL 3/554.
(e) THE B.S.R. 3-SPEED NON-AUTO MODEL HF!00.

All of these are the very latest models. Send S.A.E. for derails.

WE CAN SUPPLY FROM STOCK
The COLLARO 3-SPEED

“ TRANSCRIPTION
PLAYERS

MODEL 2010 with the NEW
LIGHTWEIGHT *“STUDIO P*’
= g CRYSTAL PICK-UP.
PRICE £18 / 5/ 3 {plus 7/6 carriage and insurance})
H.P. TERMS: Deposit £6/1/9, 12 monthly payments of £1/2/4.

ITEARLY NEWS!!!

About Mid-September we will have available
A COMBINED ‘ A.M.-F.M.”
RADIO-RADIOG RAM REPLACEMENT CHASSIS

1t is designed to the very latest specification, incorporating the NEW VALVE
LINE-UP—AN INDUCTANCE TUNING UNIT (for FM)—gencrous sized OUT-
PUT TRANSFORMER providing matching for 3 and 13 ohm SPEAXERS—
FERRITE ROD internai AERIAL (for AM)-—''MAGIC EYE ' INDICATOR
and other outstanding features.

In designing this chassis particular regard has been paid to achieving really high-
quality reproduction of both RADIO and GRAMOPHONE.

Descriptive leaflets will be available in late September. Send S.A.E. for one.

THE NEW
ARMSTRONG F.C. 48

A high quality replacement Radio or
Radiogram Chassis having provision
for an F.M. Feeder Unit.

PRICE ASSEMBLED AND READY

FOR USE. £23718/0
(Plus 7/6 Carr. and Ins.)
B.P. Terms: and 12

£8 Deposit
months at £1/8/2.
@® 8 Valves including 2 double Triodes.
@ 8 Watts output from push-pull tetrodes.

Heavy negative feedback is used. resuiting in

negligible distortion and high damping factor.
@ Provision for using FM adaptor to receive the

present high quality transmissions from Wrotham

and the new B.B.C. V.H.F. stations.

@ An accessible socket at rear provides the power supply

SPECIAL REDUCTIONS FOR COMPLETE EQUIPMENT

SUMMARY—Select 2 RECEIVER CHASSIS and we will supply it TOGETHER WITH A 3-SPEED

CHANGER AND AN 8in, or 10in. P.M. SPEAKER as follows:—

for this unit.
[ ] Imiependent controls give BASS a.nd TREBLE lift and cut with
unique T visual i

@ Gram. position on a wavechange sthch
® 4 Wavebands Coverage 16-51, 50-120, 190-550, 1,000-2,000 metres,
@ Large four-colour Liluminated dlat,

THE B.S.R. MONARCH, P.M. SPEAKER and:—
Cash Price Deposit Monthly (12) When submilting orders please include postage and packing.
(3) With Model B3PP Chaasls ............ £7 1 3 £515 0 £1 8 1
(b) With Model AW3-7 Chassis, £8 0 0 £6 0 O 9 3
(e) With Model F3PP Chassls £912 6 £7 4 6 2115 2
(d) With Model FC48 Chassis (includes Goodmans 10in. P.M. ) £1116 0 £817 6 2 3 '3 »
THE COLLARO MODEL R.C.54, P.M. SPEAKER lnd =
(a) With Model BSPP Chassis ............. . 0 £ 20 £ 911
(b) With Model AW3-7 Chassis............. £8 10 0 £6 7 0 £111 1
() With Model F3PP Chasiss | Includes latest Goodmans { £10 6 0 £714 0 £117 8 LTD
(@ With Model FC48 Chassis 10-in. P.M. Speaker £12 6 0 £9 0 £2 51 -
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RADIO TUNING
UNITS
A.M. & F.M. DESIGN

“STERN'S” HIGH QUALITY 8-10 WATT AMPLIFIER

Having a front panel whith is very attractively
finished indeep goid, and on which th3 controls are
clearly identified. The ideai amplifier for gen-
eral home use ani for small haifs, ets.

Price of COMPLETE KIT
including an“ves urEl Drilled £7/1 0/-
Chassis, ete. (Plus 2/6 carr. and ins.)

We will supply it Completely Built

. 5
(‘;’Ius 5~ Carr. & Ins.) £9/1 0: a

H.P. Terms £2/10/0 Deposit, 8 months
at 19/9.

Designed for high quality reproduction
up to an output level of 10 watts,

having 6V6s in Push-Puli and
Incorparating negative feedback.
1t is suitable for use with all

types of Plck-ups and most types of microphones and the
output transformer provides for use of 3 and 15 ohm speakers.
g BRIEF FEATURES

Valve line-up 623, 68N7, 5Z4, with 6V6s in push-pull.

The undistorted output level of up to 10 watts is produced from an input of .25
volts,

First class reproduction of Radio (where a Tuning Unit is used) and Record Playing.
Separnte Bass Boost and Treble Controls provide an excellent range of frequency
control.

Very satisfactory results are obtained with an average type of high impedance
Moving Coil or Crystal Microphone, a clear speech level of approx. 5 watts output
being obtained.

Power supplies (IIT and LT) are available for a Tunlng Unit.

For operation on A.C. Mains 260-250 volts 60 cycles.

THE ASSEMBLY MANUAL is available for 1/- and includes detailed layouts and
component Price List.

DI PN PN NGNS PN
A COMPLETELY ASSEMBLED
“HIGH FIDELITY'" PUSH-PULL

AMPLIFIER. Supplied Complete
with THE STERN’S DUAL
CHANNEL TONE CONTROL
PRE-AMPLIFIER UNIT

FOR ONLY i‘] 3[13[_

{plur 7/6 Carr. & Ins.)
H.P. TERMS DEPOSIT £3/8/- and 12
monthly payments of 18/10.
‘We are able to offer this equipmént at such
an attractlve price only because of abulk
purchase of PARMEKO TRANSFORMERS,
CHOKES, etc.
Itis designed for really good reproduction employing two 6F6s in push-puli for
approximately 10 watts output. A total of 7 valves are employed, the main Ampllfier
having 6J5 — 6SN7 — two 6F6s and 5 Volt Rectifier and the separate Control Unit,
which is identical to that supplicd with the 12 Watt ** Hi FI** Amplifier described
above has types 6J5 and 68N7. Loop Feedback is employed over the whole of the
maln Amplifier and the PARMEKQ OUTPUT TRANSFORMER ensures really good
reproduction. Power take-off socket is provided for an external Radio Tuning Unit,
t?e“l’OWER SUPPLY AVAILABLE being 200 to 250 Volts at 45 mA. and 6.3 Volts
al amps.
WHEN ORDERING PLEASE STATE WHETHER FOR 3 OR 15 ohm 8PEAKER.

11 STERN'S

AMAZING BARGAIN
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‘" [ 4 & (4
&yﬁ ﬁdeﬂﬁ/ AMPLIFIERS
. **  ASSEMBLED or
s K?/!tod“ct KITS OF PARTS
“STERN'S” 12 WATT “HIGH FIDELITY"” pPush-Pull’
A very high quality Uiilt attractively finished in AMPL'F'ER

§

deep gold with each control clearly {dentified on
the front panel. Comprising a Main Amplifier
Chasseis and a R te Control Pre-A i Tone
Control Unit. The remote control unjt
| measures only 9 x 4 x 2iin. and
| contains four controls, being: Bass-
Treble-Volume and a Radlo, Gram,
Microphone S8witch control
It incorporates its own feed-
back circuit om the Bass
Channel. Loop negative feed-
back is employed on the
Main Amplifier which has a
valve line-up of 6J5-6N7-5U4
with two PX25s in push-pull
and 6J5 and 68N7 are used
in the remote control unit.

THE COMPLETE KIT I8

AVAILABLE FOR £1 4/0/0

(Carr. & Ins. 6/ extra.)

THE COMPLETE UNIT ASSEMBLED AND READY FOR USE £1 7/0/0
H.P. Terms £4/5/- Deposit, 12 Months at £1/3/5. (Carr. & Ins. 7/6 extm.)

The measured frequency range of the amplifier with this onit shows an excellent
response from 14,000 cycles down to 20 cycles, the bass and treble controls allowing
independent control of gain at both ends of the frequency range from zero to a gain of 50.
It can be seen, therefore, that ample correction is provided to sult any type of plek-up
wlth any type of recording. Inpit voltage for maximum output 1s 70 mV and 6.3 volts
at 2 amps. and 30 mA. H.T.1s provided for tuning unit, etc. This Amplifier compares
well with the Williamson and similar designs at a fraction of their cost. The compiele
set of assembly instructions is available for 2/-.

The NEW “LEAK” TL/10 AMPLI-
FIER and “*Point One’’ PRE-AMPLIFIER

This Amplifier has a maximum output of 1
watts and maintalns in every respect the
world renowned LEAK reputation for
isi g ing; fine

and fastidious wiring. The Pre-Awmphtier
will opurate from any make ar type of
pick-up. A continuously variable input
attenuator at the rear of the Pre-amp.
permits the instantaneous use of crystal,
movlug iron and moving coll pick-ups.
H.T. and L.T. supplies are available for a

Radlo Tuning Unit. An Input attenuator

1s fitted. B.A.E. for descriptive leafiet. .

PRICES :
(%) The COMPLETE AMPLIFIER WITH PRE-AMPLIFIER £28/7/-
Deposit and 12 months at £1/19/-.

(b) The TL/10 MAIN AMPLIFIER ONLY: £17/17/-, or £4/7/- Deposit and 12 month
at £1/4/9

or

£7/12/-

{c) The * POINT ONE " PRE-AMPLIFIER ONLY: £10/10/-, or £2/12/6 Deposit
and 9 months at 19/8.

OFFER !!

WE HAVE BOUGHT THE ENTIRE STOCK OF THE FAMOUS

MODEL B3PP RADIO or

A 6 VALVE 3 WAVEBAND SUPERHET with
PUSH-PULL OQUTPUT

Thousands of these successful and very popular Receiver
Chassis have been sold for £15/15/~ each.

WE CAN NOW OFFER THEM FOR £1 1[19[6

(plus 7/6 carriage and in-urance)
H.P. Terms. Deposit £4 and {J monthly gayment
of 17/10.
GENERAL DETAIL3

For use on A.C. Mains 100110 Volts and
200/250 volts.
Employs the latest Valves 6BE6, 6BAS,
6AT6, two B6W6s 1In push-pull and
6X4 (or simtilar) Rectlfier.
1t has a Mains socket on the chassis for
connection to Gram unit.
Incorporates extenslon speaker and Pick-
up sockets.
Overall size of Chassis is 1lin. x 7fin.,
AYin. high. .
Dial size 84tn. x 4}in.
(A Bronze coloured Dial Escutcheon
available for 4/6.)

NS

P e e g

1092115 FLEET ST.

LONDON, E-c-4. Paone: CENTRAL 5812-3-1

@, Waveband coverage
18 Bhortwave 16 to 50
metres, Medlura 187
to 560 and Long-wave % ]
900 to 2,000 metres. '

-]

with on-off switch.
(operatlve on Gram and Radlo).

©
®

entire audlo stages.
isl e

mately 6 watts output.

{b) The
H

Has tour controls: (]} Volume Control
(2) Tone Controi
@
Wavechange 8witch with Gram position.
(4) Tuning Control (Flywheel type drive).
Negatlve Feedback s employed over the

Escellent reproduction up to approxi-

SELECT ANY TUNING UNIT (see page 147) and un assemnbled AMPLIFIER (or a TUNING
UNIT, AMPLIFIER and RECORD PLAYER) and we wlll quote you a REDUCED PRICE
for the combined order. H.P. TERMS ALSO QUOTED . . . As an example we offer;
(2) STERN’S 8-10 WATT AMPLIFIER and the Model CP3G (or DENCO F.M. TUNER) all
assembled for £17/-/- (pius 10/- carriage & Insurance).
I2 months of £1/0/9-

P. TERMS. Deposit £8/17/-. 12 months of £1/12/5.
EQUIPMENT OF THIS NATURE ENSURES "'FIDELITY'" REPRODUCTION ON BOTH

RADIO AND GRAM.

AM CHASSIS

These Receiver Chassia have undoubtedly proved
to be about the most popular and successful yet
offered. They are designed to the most miodern
specification with great attention having heen
given to the quality of repreduction which gives
really excellent clarity of speecn und music or
Loth Radio and Gram.

THEY ARE THE IDEAL REPLACEMENT
CHASSIS FOR THAT *° QLD RADIOGRAM *’
ETC.

ALL CHABSSIS ARE BRAND NEW an
GUARANTEED FOR 12 MONTHS (B.V.A.
VALVES 90 DAYS).

RADIOGR

WILLIAMSON AMPLIFIERS BY GOODSELL
These Amplificrs hardly need enlarging upon, being sufficient to say that they have
pow become the accepted standard for quality reproduction by which all others
are judged. Two Models are available. BEND S.A.E. FOR ILLUSTRATED
LEAFLETS.

SPECIAL PRICE REDUCTIONS

ers
H.P. TERMS. Deposit £5/14/-

above Units with the B.8.R. MONARCH 3-SPEED CHANGER for . . . £26/10/-.
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HOME
CONSTRUCTORS

Ml'/&/ ,l/'/
5 for £40'--

1 1IT ONLY NEEDS
CONNECTING UP !'!

H.P. Terms are shown below.

(Plus £1/10/- carriage and insurance
£1 is refunded when packing case is
returned to us.)

Deposit £11 and 12 monthly payments of £2/18/8.
We are completely satisfied that this Tape Recorder, although supplied at a genuinely low

gricc, provides absolute Fidelity Recordings and, in addition to being completely dependable,
as a performance at least equal to recorders marketed at a far higher price. The actual

H.P. terms.

assembly of the Tape Recorder is extremely simple and only involves a few connections.
The Truvox Tape Deck and the Quality Amplifier are supplied tested and ready for use, and
all that is required to complete the Recorder is to connect the two together (a connection
céhart is supplied for this purpose) and secure them by the screws provided into the Attache

ase.

The items illustrated and described below form the complete equipment.
.Y PRI USSR NRIPUINE NI NS
3 SEND S.A.E. FOR DESCRIPTIVE LEAFLET 1:§
AN NI NSNS NN NI P IR I NP N
THE NEW TRUVOX MODEL TR7U TAPE DECK
THE NEW TRUVOX MODEL TR7U TAPE
DECK. 3 Shaded-Pole motors. Drop-in Tape Load-
ing. Push Button Control. Separate Push Button
Brake. Fast forward and fast reverse. Silent drive
eliminating Wow and Flutter. Half Track working

and 2 speeds, 3%in. and 74in. per sec. Positive Azi-
muth Adjustment. Overall size only 14} X 12{in.

" MODEL T.R.../F. QUALITY AMPLIFIER

This amplifier has been expressly designed to meet
the requirements of enthusiasts for fidelity repro-
duction, and in particular to CORRECTLY
orerate the above TRUVOX DECK. It is sup-
plied complete with a matched Elliptical 3 ohm
P.M. Speaker, it Incorporates an efficient Tone
Control arrangement and has a Magic Eye Level
Indicator (Operative on Record). In addition it
can be used as a general purpose Amplifier for
high quality reproduction o? gramophone records
direct from a Gram Unit.

|GUARANTEED FOR 12 MONTHS (B.V.A. VALVES %0 DAYS)I

PRICE SUMMARY ———

WE WILL SUPPLY ALL TIVE UNITS LISTED ABOVE, i.e.,, THE COMPLETE
BUT UNASSEMBLED RECORDER FOR £40/-/-. H.P. Terms: Deposit £10 and 12

® WILL TAKE ALL
TAPES UP TO 1,200ft.
B e e e

%

, - P

® WILL PROVIDE 2 HOURS’ PLAY-
ING AT 3tin. or 1 hour at 7jin.
per second.

STANDARD

® WILL PLAY ‘THE NEW PRE -§
RECORDED TAPES.

N
L o e J

|
‘!
i

s AP A A ity e o e o

©® INCORPORATES AN ELLIPTICAL
P.M. SPEAKER 7 x4in., with EX-
TENDED FREQUENCY RANGE.

monthly payments of £2/15/- or In two parts as follows:—
CASH 12 monthly

PRICE DEPOSIT payments of

(a) TRUVOX Mk. TR7U TAPE DECK MODEL
TRIF AMPLIFIER WITH SPEAKER,
1,200ft. RERL OF TAPE  ..............

(b) ATTACHE CASE AS ILLUSTRATED
ACOS CRYSTAL MICROPHONE
NOTE: Please send 30/- to cover cost of packing, ‘arriage and insurance.
£1 if the packing case is returned to us intact.
EACH UNIT IS AVAILABLE SEPARATELY AS FOLLOWS:
CASH

£33 10 0 £8 10 0 £2 6 4
See note below re packing charge
— £610 0 —_ —_

We will refund

A S 12 monthly

PRICE DEPOSIT payments of

(@ TRUVOX Mk. TR7U TAPE DECK ...... £23 2 0 £517 0 £112 0

(b) AMPLIFIER MODEL TRIF WITH

SPEAKER . ......0ceuiiiioaiiinnnaaana. £1414 0 £416 6 18 4
(c) PORTABLE ATTACHE CASE .......... £5 0 0 —_ =
(d) ACOS CRYSTAL MIKE “33” ., . ... £210 © = =
REEL OF TAPE 1,200ft. ................ £115 0 - c

(e)
Please include £1 when ordering (a) or (¢) for packing charge, this whole amount will be
tefunded if case is returned to us intact.

M
RECORDING TAPE.

PORTABLE ATTACHE CASE

This, as may be judged from the illustration
above, is a neat, compact and attractively fin-
ished case, being covered with maroon Trexine
and having an ivery coloured speaker escutcheon.
It contains concealed pockets to accommodate
the Microphone, Mains Lead and a spare 1,200ft.

STERN
RADIO LTD.
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1A SELECTION OF HIGH QUALITY TUNING UNITS!!

i

THE DENCO F.M.
FEEDER UNIT
INCORPORATING AN R.F.
STAGE

A 5 VALVE SUPERHET DESIGN having
a frequency coverage of 83 to 100 mc/s.
This F.M. Receiver is designed to operate
with any type of Amplitier and most Radio
Receivers. It incorporates R.F.—F/Changer
and two I.F, Btages followed by a Ratlo
Discriminator, the valve line-up being 6AM6
—12AH8—two 6BAGs and 6AQ5. Overall
slze of asseinbled Chassle 7in.Xx5}in.x
43in. high excluding power supply, or 7in.x 8}in.x43}in. high with power supply
The CONSTRUCTOR'S MANUAL, containing Circuit Diagram and Component Lay-
out, etc., is availablefor 1/6 nd WE CAN S8UPPLY ALL SPECIFIED COMPONENTS
including Valves and Drilled Chassis for

Assembly as {llustrated. iéli 3’6

orfor £7/2/6 with Dial
WE WILL ALSO SUPPLY IT . . .

(a) Assembled and Ready for use, excluding Dial.Assembly, £8/17/6.

(b) Assembled and Ready for use including Dial Asrembly (as illustrated). £9/10/-
{c) Assembled and ready for use, with Dial Assembly and ** Magic Eye " Indi

(plus 2{6 carrfaga
and ins.)

WIRELESS WORLD
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“STERN’'S” MODEL
CP3G/AM 3 WAVEBAND
SUPERHET TUNING UNIT

A highly sensitive A.C. Mains Tuning Unit
providing for | ti of stati
on the short wavebands (16-50 metres) medium
waveband (200-550 metres) and the iong wave-
band (800-2,000 metres).

® Vaive line-up: 6K8G (Frequency Changer),
68K7g (L.F, Amplifier), 6Q7g (Detector,
A.VC. and 1st A.F. Amplifier), and 5Z4g
{rectifier).

A gramophone positlon is fncorporated
with the wavechange switch.

This tuner is normally supplied with four controis—Tuning,

Volume, Tone and the Wavelength 8witch (Tone and Volume operate as both
Radio and Gram.)—bnt if your Amplifier already has the Tone and Volume Controls
we can omit both. When ordering please state what ts required.

Overall chassis dimensions are 12in.x8}in, x 8in. including the full vlsion dial.
_Bize 83in. x 4}in.

Price completely assembled and ineluding built-ln power supply £10/10/-.

[ ]
H.P.

I'l,‘e_rms. Deposit £3/10/-. 8 months at 19/9.
Tice letel led ng Power Suppl . Carrii d In: 6
extra. (Dial E,scutcheon 18 4/6 extra.) Loyl ety =

mounted in centre of Dial, £10/10/-.

(d) We can also supply (1), (b}, and (¢) with and including an HT/LT Power Supply
for an additional £2/17/6. The Supply Unit is also avallable as a separate Unit,
slze 63in. x 3in. x bin. high. Provides 250 volts at 50 mA. and 6.3 volts at 2 amps,

THE DULCI F.M. TUNER

This Unit will be available early in ber. It is a ly self-contained
Tuner of outstanding performance providing F.M. coverage and incorporating;—
(a) The very efticient GERLER INDUCTANCE type TUNING HEART.

(b) Its own Power Supply arrangement.

{c) PICK UP SOCKE1S for direct connection to Record Player.

{d) ** Magie Eye’’ Tuning Indicator.

(e) Latest valve line-up—EABC.80, ECC83, two EF89°s, 6x4 (Rectifler) and E.M.80.
Complete detalls of the Tuner are not available at time of golng to press but will be
to hand early in September—eend §.A.E. for leaflet.

SPECIAL PRICE REDUCTION

OF THE FAMOUS

SHAFTESBURY PORTABLE AMPLIFIER

Suitable for home use and small Halls.
Has matched inputs for both Record
Players apd Microphone.  Also pro-
vides for the * mixing ** and * jading "’
! both @Gram. and speech as request.
ICOMPRISING

High Galn

A

{

W Y Y e o e e h e e e e o e o a o o o e g g g\

A complete K1t of parts to build a Midget

“* Alldry ** Battery Eliminator, giving approx.
89 volts at 10 mA. and 1.4 volts at 250 mA
This eliminator is for use on A C. mains and
is suttable for any 4-valve Superhet Receiver,
requiring H.T. and L.T. voltage as above, or
approx. to 69 volta.
and quickly assembled and is housed im a
Jight aluminium case size 4Hn.x1}in.x3}n. Price of complete Kit with easy-to- follow asaembly
instructions, 42/6.

In addition we can offer a similar COMPLETE KIT to provide approx. 90 volt sat 10 mA. and 1.4
volts at 250 mA. Size of assembled unit 7in.x 2jin,x1¢in. Price 47/6.

)
\

>

The GOODSELL F.M.I. TUNER

A 5 Valve Superhet Unit incorporatips
the NEW MULLARD INDUCTAN.«
type TUNING HEART. A really cxcol-
lent Tuner giving full F.M. coversgo and
incorporating a ‘° Magic Eye*’ Indlcator,
Requires Power Supply of 250 volts at
25 mfa. and 6.3 Volts 2 amps.

PRICE 1 N
£18/1478 Sz
H.P. TERMS. Deposit  £6/5/~ and
12 monthly payments of £1/2/11.

BATTERY I

I

“PERSONAL SET”’
ELIMINATOR

The Kit 18 quite easily

a) A 4-Valve
for use on A.C. or D.C. mains.
200-250 volts with 5 watts output.

Incorporating independent Volume

co

letel

MMERCI

AL T/V CONVERTERS

Controls for Mike and Gram., elther
of which can be faded at will,
a variable Tone Control and
independent input sockets for
Mike and Gram.
(b} A Trangverse Carbon microphone
which obtains its polarizing current
from the are

(c) A 8In. Goodmans P.M. Bpeaker with the

first-class reproduction.

THE COMPLETE EQUIPMENT is all contained
in the
PORTABLE CARRYING CASE £1 8/0 0

Having been reduced from £30/8/-. HIRE PURCHASE TERMS
DEPOSIT £4/10/- and 12 monthiy payments of £1/4/9.

V.
‘* Ticonal ** magnet for

A DUAL-CHANNEL PRE-AMPLIFIER and
TONE CONTROL UNIT

Attractively finished in** 0ld Gold**
and providing [full control of
BASSand TREBLE in conjunction
with a main volume control.

It can be used with any amplifier
and with any pick up, the range
of frequency control provided by
the unit affording ample compen-
sation for all types of pick ups and all
natures of recordings, fi.e., English,
Amcrican and iong playing withont recourse to
pick up correction. The extreme flexibility of the

bass and treble control iz such that the ievel of bass and
treble can be set to sult any conditions irrespective of the

volume output of the ampiifier. Response characteristlcs are given in 12 watt amplifier
advt. The unit measures only 91n. X 4in. X 2}in., including self-contained power supply
and can be accommodated either on or away from the main amplifier, i.e., on the front
panel of a cabinet or any other position. Price including drilled chassis, valves (68N7
and 6J5), £3/16/9. Complete assembly data are available separately for ,;-. Com-
pletely assembled and ready for use. £5/5/-.

109 = 115 FLEET ST.

LONDON, E_c_4- Phone : CENTRAL 5812-3-4

commercially made Television Recelvers to enable the
immediate reception of both the B.B.C. (Band I) and the
Commercial (Band III) programmes.

No actual fitting and no alteration is required to your present
receiver, it simply being a matter of connecting the Mains
Bupply, Band I and Band III Aerials to the sockets provided
on the Converter, which is then connected to your T/V
Receiver by a lead which 1s plugged into a Bocket on the
Converter and then Into the T/V Receiver Aerial Socket.

The Controls on the Unit are;—

{a) Btation Selector Switch which immediately gelects efther Transmi'ting Station.
(b) An On-Offt Bwitch which also switches the T/V Recelver on or off.

{¢) Band III Btation Tuning Control.

THESE CONVERTERS ARE AVAILABLE;—

1. THE AERIALITE MODEL TAS3 (illustrated here). Contained in a brown crackled finjehed case
size 9}in. long x 4in. high x 4iin. deep. Price £9/10/-.

2. ;BE I;glléfln T{VCONVERTER. In polished walnut casesize 9}In. long x 6{in. high % 4}1n. deep.

rice

3. VALRADIO TUNER. A turret type Converter (without case) for direct incorporation into an
exdsting T/V receiver.

LF. frequency or the make and model number of the T/V receiver.

tained Units d 4 to operate with

.

In this instance it is essential that. when ordering, we are advised of elther the
Price £6.

—

YOU CAN BUILD A COMPLETE
PORTABLE RECORD PLAYER
o £11/

SALVAGE BARGAIN

DUE TO DAMAGE SUSTAINED IN OUR OWN
WAREHOUSE WE ARE ABLE TO OFFER
THE PORTABLE CASE ILLUSTRATED
TOGETHER WITH THE COLLARO MODEL
B.C.54 3-8PEED AUTOCHANGER for £6/18/6
(plus 10/- carriage and insurance) or separately
CASE ONLY £1/5/- (plus 7/6 carriage and
insurance).
The Portable Case is robnstly constructed and
finished in good quality grey rexine. It will
date the R. A h and a small
amplifier. The case is physically undamaged but
the outer and internal covering are soiled.
The MODEL R.C.34 is Collaro's latest 3-speed “mixer.”” Autochanger incorporating
the famous Studlo ** 0 ‘!’ Crystal Pick Up. These offeredare not physically damaged
but were subjected to dampness and need thoroughly cleaning.
It will be understood that they are not covered by a guarantee, but WE ENSURE
THAT EACH AUTQCHANGER IS WORKING SATISFACTORILY BEFORE WE
SUPP;

‘We can also offer a 3 Valve A.C. MAINS AMPLIFIER complete with P.M. SPEAKER
for £4/10/= (plus 5/- carr. and ins.).

s will it the Amplifier compartment of the above Portable Case and is designed to
produce approx. 3 watts from a 6K6 output value. It incorporates separate TONE
and VOLUME CONTROLS, and a pilot indicator lamp.

Accordingly a complete portable record player can be made up for £11-9-6

T e—
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VALVES—SPECIAL BARGAINS IN GOVT. SURPLUS

33@11%“ 1246 6Hém 6L6m 12/6
Sylvania 85L7gt 12H6m 5T4m 10/6
VR.53 65N7gt yu.ill1 3/6 1T4.. o8
VR.56 6N7gt VR.91 any 128K7 .. 6/6
VT.52 VR.136 VT.501 type 1619 .. 10/-
128H7 §- YRS55 VR.65A VU.508(U19)  8/6
19847 Olen 8.130 716 ARP.12 954, .. 286
2 any 8V6st each 966 E.1148 218
gﬁ; type YR.150/30 |any IG6gt 6B4G 10~
K76 807 type V8.70 5/~ 35T .. 301~
6J56 60 958 any 8298 .. BQ/-
1299(3D8) 128R? 12158t type 8012 12/6
3A4 8X5gt D2 8011 12/6
cv.73 1816 1C5gt 716

VALYE ORDERS OVER £5, less 5%, discount, post free.

20 WATT R.C.A. AMPLIFIER: For mike and Gram. A.C. mains
200-250v; 2-6L6's in push-pull; Input imped. 250 or 30 ohms; output
imped. 500—600/I5/7 5/3 ohms. This medel is undoubtedly one of the
finest amplifiers ever produced. Brand new and tested, fimited quantity
only. OQur price only £18/10/-, plus 10/- carriage.

IR.HBZA RECEIVERS. In parfect condition, £3/17/6, carr. 7/6. I
50 WATT AMPLIFIER, EX-GOVT., With 4-KTé6's in paralleled

push-pull. Standard 200-250 v. mains input, A.C. Qutput impedance
600 ohms line. For high imp. gram. and mike input. Bass boost control

and is ready for use. Terrific performance. Bargain value £25, carr. paid.
VITAVOX PRESSURE UNITS COMPLETE WITH 42in. EX-
PONENTIAL HORN, £7/12/6, carriage 10/-. Pressure Unit can be
supplied separately at £4/9/6, carriage 5/-.

WAVEMETER CLASS D. Frequency hand covered: 1,900 kc/s
to 8,000 ke/s (158-37.5 m.) in two ranges, 19,000 kefs-4,000 kc/s
and 4,000 kc/s-8,000 kefs, In perfect working condition, £8/5/-,
carriage paid.

ROTARY CONVERTERS. 24 v. D.C. input, 230 v. A.C. output at
50 cycles, 100 watt. Brand new, £4/17/6, carriage 7/6.

VARIABLE VOLTAGE REGULATOR TRANSFORMERS.
Input 230 v. A.C. at 2f amps. Output 57.5 in |16 equal steps to 230 v.
at 2| amps. Ex-Govt. In perfect condition. £12, carriage 10/-,

CRYSTAL CALIBRATOR BY MARCONI INSTRUMENTS.
NO. 5, MK, Il. Brand new and unused, complete with set of §
spare valves, operation manual and aerial. Frequency range: 52-
90 Mc/s with 9 fixed frequencies: 52, 56, 60, 65, 70, 75, 78, 84 and
90 Mcjs. Accuracy: One part 10/4. Our price £7/9/6, carr. 10/-,
CRYSTAL CALIBRATOR BY MARCONI{ INSTRUMENTS.
NO. 6, MK. 111. Brand newand unused, complete with spare set of 5
valves and operating manual. Freq. range 170-240 Mc/s. Accuracy:
| part in 10,000. Our price £7/9/6, carr. 10/-.

fitted. This excellent quality amplifier is housed in a-strong metal case _

WiIRELESS WORLD
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WANTED!

the Best

SERVICE MANAGER
in Great Britain

Well known Radio & T.V. firm require highly
qualified man as Service Manager. The company
consider this a highly responsible position and
the appointed man will join the Management team.

Essential qualifications are:—

1. Good education, manner and personality.

2. Outstanding technical ability.

3. Wide experience in business management.

If you can SELECT, CO-ORDINATE, and
ENCOURAGE all levels of staff and have the
ability to ORGANISE & CONTROL a business
then you are invited to write for further particulars
and application form.

Apply Box No. 5523

AMERICAN H.F. SIGNAL GENERATORS. Type 122A,
110 v. A.C. Freq. range: 8-150 Mc/s and 50-230 Mc/s.
£25, carriage 10/-

RECEIVER TYPE 109. In good condition. Freq. range 1.8-3.9 Mc/s
and 3.9-8.5 Mc/s continuous. Designed to operate on 6 v. battery.
Limited quantity only, £4/7/6, carriage 10/-.

HEAVY DUTY L.T. TRANSFORMERS: 230 v. Pri. 50 cycles.
Sec. |2 v. @ 70 amps., £4/5/-, carriage paid. DITTO Sec. IS v. @
60 amps., same price.

PHOTO-ELECTRIC MULTIPLIER CELLS. Type 931A. £2/10/-,
p.p. If-. Also 93|A complete on chassns with multiplier network and
2-832 valveholders, etc., £3/10/-, p.p. 2/-.

TIME SWITCHES (NEWBRIDGE) 250 v. A.C. Synchronous
5 amp. Used but in good working order, 39/6, p.p. 2/6.
CONDENSERS 2 mfd. 7.5 kv. working at 15 Kv. Test (Dubilier).
Brand new, £2/10/- each, carr. 5/-.

MARCONIEX-GOVT. WAVEMETER TYPE W.1310. Coverage
155-230 Mc/s continuous. Complete with chart and test prods. As
new, £5/19/6, carriage 8/6.

CATHODE RAY TUBES. Types 3BPI, 3in. new and unused with
base and screen, 42/6, p.p. 2/-. Type VCR138 (ECR35), 34in. with screen
and base in new and unused condition, 42/6, p.p. 2/-. Type VCR97,
6in., ex-equip., in good order, 20/-, p.p. 3/6. YCRI3I, lin. C.R.T., new
and in perfect condition. Miniscope replacement tube, etc., 35/-,
p.p. I/~ Type CVI1526, 2}in., 4 v. filament, 3,000 v. 2node, complete
with base and Mu metal screen, 20/-, p.p. 2/6.

AMERICAN ESPEY ‘“ MODEL 100* ALL-PURPOSE TEST
METER. 7 D.C. volt ranges, 3v.-6,000v. @ 20,000 and 1,000 chms
per volt. 7 D.C. current ranges, 12 amps.-300 microamps. 7 A.C.
volt ranges, 3v. 6,000v. at 1,000 ohms per volt. 3 resistance ranges,
-§0-6,000 ohms, 0-600,000 ohms, 0-60 meg. 50 microamps. 4in. scale
meter. In perfect working condition, tested before despatch.
Complete with chare, test prods and batteries. £12, p.p. 3/6.

MASTER CONTACTOR MK. Il. REF. 10A/10994. 24 v. new and
unused, 10/-, p.p. 2/-.

BRAND NEW CERAMIC V/HOLDERS: 813, 9/6 each; 832,
6/6 each; 805, 5/- each: /O, 1/- each; B9A, /3 each.

ELENIUM METAL RECTIFIERS BUILT TO SPECIFICATION. ALL
TYPES AVAILABLE FULLY GUARANTEED. VERY GOOD DELIVERY.
COMPETITIVE PRICES. MAY WE QUOTE YOU? K3/ AND K8
SERIES STILL AVAILABLE FROM STOCK.

MANY OTHER LINES IN STOCK. YOUR ENQUIRIES
INVITED. . TRADE SUPPLIED.

15 LITTLE NEWPORT ST., LONDON, W.C.2.

ADJOINING LEICESTER SQUARE TUBE STATION
GERrard 6794/1453

Input
New and unused

ARE YUU MAKING YOUR OWN RADIO
OR TELEVISION ?

WE CAN MAKE THE CABINET FOR YOU
IN ANY SHAPE, DESIGN OR FINISH
YOU REQUIRE.

WORK EXECUTED BY EXPERT CRAFTSMEN
CALL OR SEND DRAWINGS FOR QUOTATION
B. KOSKIE ket £

72-76 Leather Lane, Holborn, E.C.1

Phene : CHAncery 6691/2

Lo~
™m

MINIATURE ]

INPUT, OUTPUT
AND INTERSTAGE

“ TRANSFORMERS

We specialise in the manufacture of coupling transformers to customers®
requirements. An ilfustrated brochure describing the range of transformers
we manufacture will gladly be sent on request.

Illustrated above is a standard input transformer type “E ' size fin. x
2in. x gin. overall, available with varnish dip finish, encapsulated block
{orm, or in mu-metal screening can.

Quick delivery—low prices—maximum efficiency.
JOHN BELL & CROYDEN, 117 HIGH STREET, OXFORD
Telephone: 47072. ® Cables: Belclere, Oxford.
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Best Buy at Britain's

RECEIVER RI132A covers [00-124 Mc/s
with variable tuning. Ideal for conversion
to F.M. Complete with || valves and
circuit diagram. Brand new condition.
Requires external power supply. Regret
owing to limited number these are only
available for callers. Price 65/-.

COMMUNICATION RECEIVER
PCR2 ex-govermment surplus manu-
factured by Pye Ltd. Three wavebands—
12-50, 190-570 and 900-2,000 metres.
Line-up: RF—EF39, FC—X6l, 2 IF's—
EF39, Det., AVC, Ist AF—EBC33,
Output 6V6. In black case size 174in. X
9%in. X 8in., with crackle front, illumi-
nated calibrated dial, fly wheel tuniig,
aerial trimmer. Requires power supply
and low impedance speaker. In first
class condition, complete with all valves,
£4/19/6 plus 10/6 carriage. SPECIAL
OFFER—can be supplied with built-in
A.C. mains power pack, fully re-aligned
and tested for £3 extra.

RECEIVER 25/73 (TRI196)
receiver with 465 kefs LF.s.
with all valves—2-EF39,
1-EBC33. BRAND NEW with full con-
version data, Price 30/- plus 2/6 post.

superhet
Complete

- - CIRCUIT
1-EK32, 2-EF36, SUPPLIED.

)
SET OF VALVES, NEW, BOXED, 59/6 POST FREE.

R.C.A. AMPLIFIERS

MODEL M1—11220

% Manufactured by world famous Radio Corporation of
America.

% Brand new and unused.

% Power output 12 watts at 5-7.5-15-600Q.
% Valve line up, 2 of 6L6, 4 of 647, 1 of 5U4.
| % Tapped transformer for use on 190-250 volts A.C.
+ Grey crackled case, size 17 X 11 X 9in.

(LESS VALVES, AS SHIPPED BY MAKERS

COMMUNICATIONS REGEIVER
ADMIRALTY TYPE B.28 (MARCONI
CR.100). Valve {lne up 2 RF, F.C. separate
local Osc., 3 I.Es, 2nd Det., Output, B.F.O.
and rectifier. Self contained power supply
200/250 volts A.C. 50 c/s. Variable selectivity
(crystal filter). 6,000, 3,000, 1,200, 300 and
100 cycles. Frequency coverage 60 k¢/s to
30 Mc/s in six ranges, continuous except for
gap between 420 to 500 kcfs._ Size l6in. X
134in. X 12in. Weight 82 Ib. The set for the
serious operator. Thoroughly overhauled
in superb condition, complete with new
valves and air tested prior to despatch. A
real bargain at only £30 plus £1 carriage.

TRANSMITTER TYPE 12. Frequency coverage
1.2 to 17.5 Mc/s in four bands. M.O., Buffer,
P.A., 2 stage Modulator, built-in stabilised A.C.
mains power pack, P.A. Anode current meter
M.C.W., C.W., and R.T. operation. V.F.O. or [
crystal controlled.  Super '‘Table Topper”
size 24in. X I24in. X 174in. Weight 134lb. Com-
plete with all valves ready for operation. In
first-class condition and tested before despatch,
with circuit and full instructions. Only £20

plus £1 carriage. Can be demcnstrated to callers.

COMMUNICATIONS RECEIVER

R1155, BRAND NEW * MINT *’ condition,
RII55A, £11/19/6. RII55B with super slow-
motion drive, £§2'10/-. R1155A, shop soiled
models, as new, £9/19/6. Used models £7/19/6.
Carriage on all models 10/6 extra. Re-aligned
and aerial-tested before despatch and gladly
demonstrated to callers. Send S.A.E. for full
details of power packs and receivers or /3
for booklet. D/F. Loops and Visual Indicator
Meters available.

A.C. MAINS POWER PACKS AND
OUTPUT STAGE. All our power packs
are guaranteed for 6 months.

Type A, In smart black metal case, size
8iIn. X 44in. X 64in. less speaker, price
£4/10/- plus 3/6 carriage.

Type B. With built-in 5in. speaker in black
metal case size 134in. X 54In, X 7%in, Price
£5/5/- plus 3/6 carriage.

Type €. With an 8in. speaker in specially
designed beautiful black crackle cabinet to
match receiver, size l13in. X 10in. X 6in.
A de Luxe job. Price £6,10/- plus 3/6 carriage.
NOTE: 10/- REDUCTION WHEN PUR-
CHASING ANY OF THE ABOVE POWER
PACKS WITH RECEIVER.

Standard tapped primary.
,or Iype B, 50 v. 16 amp. Size 6in, X 5{m. X 8in.
high,
Govt. Suitable for soil heating, rectifiers, chargers
etc., special offer, 55/ each, plus 5/- carriage.

AVO “ ALL DRY™ BATTERY ELI-
MINATOR—government surplus. For
A.C. mains 200/250 volts, output |.4
volts at 300 mA and 65 volts at 10 mA.
Employs metal rectifiers and VS70 stabiliser.
Size 84in. X 5in. X 34in. Suitable for all
personal portable type sets, full instructions

supplied. New, in cartons and all tested
prior to despatch. Price 39/6 plus 2/6
postage,

! X'TALS

465 ke/s S.T.C.,200 ke/s American G.E.C.,
%in. pins, brand new and boxad at 10/-
each. 100 kc/s 2in. pins, British at 15/-
each.

1,000 kefs fin. pins, British standard
0.01% at 19/6 each.

DU MONT OSCILLOSCOPES. Sin.
CRT, standard controls, 50 cycle mains
operation, A de Luxe instrument suitable
for laboratory use. Price £35. A ijew
only Sylvania ’scopes, as advertised
previously, still available at £30.

MARCONI1 SIGNAL GENERATORS
Type TF390G. Brand new with spares,
instruction manual and charts. Price £25.

HIGH VOLTAGE POWER PACKS
ex U.S.A. Brand new. Input |15 volts A.C.,

ONLY £9. |9. 6. Plus |0/6 carriage output |,000 volts at 250 mA. Brand new

complete with two (616 valves, double

choke and paper smoothing. £5/5/« plus
15/- carriage.
HEAVY DUTY L.T. TRANSFORMERS.

Type A, 30 v 36-amp.
Weight 24lb. BRAND NEW, not ex.—

EX-ADMIRALTY. Primary 250 v, 50 c/s.
Secondary 5-0-5 v., 5-
at 5 amps., each winding.
effect that you can have 5, 10, 15, 20, 25,
30 v. at 5 amps. or other possible combina-
tlizolrI;s. Size 42in. X 4f{in, X 6in. high. Weight
former at only 39/6.

Q-5 v., and 5-0-5v., all
This means, in

BRAND NEW. A very useful trans-

EX-ADMIRALTY. !
Secondary 620-550-375-0-375-550-620 v. (620 v’
at 200 mA., 550 v. at 250 mA.).
windings at 5 v. 3 amps. each.

Primary 230 v. 50 c/s

Two rectifier
Tocal rating

R A TS

HEAVY DUTY SLIDING
RESISTORS. 250 watts rated

HFWPLE s 81 TAIN (RADKQ)LTO]

LUNG ALRE

MRAFALGAR 3Q

wEAG “‘E

to carry 25 amps., resistance
0.4 ohms, suitable for physics
labs., charging board, ctc.
Laboratory type with worm
drive, on metal stand, size

VPPER ST MARTINS (ANE

ST MARTING LANE

9in. X 4in. X 6in. high. Price

LEKESTER 3@

panBouRiC Y

(%

& | v~nocr ROV

7/6 each. BRAND NEW,

B.F.O.s. Ganging Oscillators,
18-19-21 & 22 sets; 1403 Trans-
mitters, Indicators 233, Valve
voltmeters at Clearance Priges.

CHARING

CROSS QOAD

P@AD Rl
VNDERG Ruuve

| milli-amp. 24in. barrel desk type ...... 25/-
100 micro-amps. barrel

500 mA, Thermo Couple 2in.sq. pnl. mtg. 5/-

278 vA. Upright mtg., weight 24lb. BRAND
NEW, 42/6.
METER BARGAINS, ALL BRAND NEW
I5 v. (50~) mov. iron 24in. pnl. mtg.... 8{6
3,500 volts moving coil 34in. projection lol-
150 milli-amp. 2in. sq. pnl. mtg. 3 716
5 milli-amp. moving coil 2in. sq. p 7/6
20 amp. moving coil 2tin. dia. . 7/6
| mA. 2%in. barre| flush pnl. mtg.. 2/6

pnl. mtg, scaled
0-1,500 in 15 clear divisions, Only ...

METER RECTIFIERS.
ments, 8/6; 5 mA, Salford Instruments, 6/9; 2 mA,,
S.T.C. as used in E.M.L
are full wave bridge and brand new.
BARGAINS, BARGAINS, BARGAINS.
STOCKS
VALVES, AT SPECIAL REDUCED PRICES FOR
CALLERS.

A AR R

CHARLES BRITAIN (Radio) Ltd.

11 UPPER SAINT MARTIN'S LANE
LONDON, W.C.2.

One Minute from Leicester Sq. Station (up Cranbourn St.)
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday)

I mA. Salford Instru-
Output Meter, 5{6. All

HUGE

OF COMPONENTS, RECEIVERS,

TEMple Bar 0545

Open all day Saturday
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SUPPLIES

OFFER CONSTRUCTORS TWO FIRST CLASS RECEIVERS

The SUPEREX

55 ATTACHE PORTABLE
BUILDING COST £7.15.0 plus 3/6 P. & P.

® Roally ountstanding quality.

@ Four Valve Battery Superhet.

@ Lonz and Medium Wave-Lengths.

@ Perfeot Reception in All Areas.

® Rexined Cabinet 103in, x 83in. X 5in.
® Very Simple Constmction

Send /6 for Superex * 55" Construction
Bocklet and Price List.

Ideal for Tape Recorders

S. R. BUREAU

A fine

multi- -purpose cab-

inet, finished in well

figured walnut veneer and built to the

highest standards of workmanship. A

blank motor-board size (16in. long x 15in.

deep). Available prepared Unpolished or
Polished.

Price £16/10/-Polished. £13/10/-Unpolished.

Plus 15/- Carr. Send for Cabinet Leaflet.

The **SUPERIOR FOUR"
T.R.F. RECEIVER

BUILDING COST £6.17.6 Inc. Postage.

® A.C. Mains 200-240 volts.

® Long and Medium Wave-Lengths.

@ Well Tried Reliable Circuit.

® Uses 7in. x 4in. Elliptical Speaker.

® Haondsome Cabinet 10in. x 10§in. X 5in.
® All Parts Available Separately,

Send 1/6 for Construction Booklet and Price
List.

TERMS: Cash with order or
C.0.D. Extra charge for C.0.D
U.K. and N. freland only,

(WWS)
" LONDON, N.W.10.

37, HILLSIDE,

STONEBRIDGE,

TEL.: ELGAR 3644

Shop open 9 a.m. to & p.m. Monday
to Saturday. | p.m. Thursday.

e T AR TR

S A eI e

THE WORLD’S GREATEST BOOKSHOP

lﬁ' * FOR BOOKS«& »

NEW AND SECONDHAND
Technical Books

Foyles have Departments. for Gramophone Records,
Stationery, Handicraft Tools and Materials, Music,
Magazine Subscriptions, Lending Library.

119125 CHARING CROSS ROAD LONDON, w.C.2
Gerrard 5660 (16 lines) ¢ Open 9-6 (Thurs. 9-7)
Nearest Station : Tottenham Court Road

ST e

SHNHERTIERnRamnmaminanaenonme

Will accept wide range of panel
thicknesses.

TYPE P

Very attractive
appearance for
panelmounting. Send for leaflet 12,

PRE SET GONTROL LOGK

Designed to lock the spindles of pre-set potentio-
meters or trimmers without rotational or lateral
displacement of shaft.

TYPE C

SHORTLY AVAILABLE
THE KNOB-LOCK

for panel mounting.

SUTTON COLDFIELD ELECTRICAL ENGINEERS
| Clifton Street, Sutton Coldfield. 'phone SUT 5666

During the past five years ¥
over } “ ACRU '
Neons have been sold with
not a single complaint about

short life. .

million

There are 12 different types of

"ACRU"” Neon Indicator Lamps

The Minimum life
of “ACRU”’ Neons
is 25,000 hours.

Ask for leaflets.

With incorporated resistanc: they can be connected directly to the mains voltage.

THE ACRU ELECTRIC TOOL MFG. CO. LTD.,
CHAPEL STREET, LEVENSHULME, MANCHESTER.

Tel.: Rusholme 4613
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WE PURCHASE ALL TYPES OF
RECEIVERS AND TEST GEAR

R.1132 FREQUENCY MODULATION
RECEIVERS. |l-valve receiver covering
100-124 mcfs. Super slow motion drive,
5 ma. tuning meter, RF and LF controls,
attractive grey case with chrome handles,
complete with all valves and circuit diagram.
Only 65/— each.

AVO ELIMINATOR POWER PACKS.
Input 230 volts A.C. Output 90 volts (stabil-
ised, YS70) and 1.4 volts. Supplied brand

new in bakelite case. 39/6 each.

MIDGET REVERSIBLE MOTORS. For
operation on 4, 6, 12 or 24 volts D.C. Size
2 x {iin., spindle length § x 3in. Ideal for

model makers, locos., boats, etc. 10/

TRANSMITTERS. BENDIX TA.-l2c.
Frequency range 300-600 kc/s. and 3-12
mcfs. 2 807 P.A. stage, 807 buffer and 4
128K7 oscillator stage. An absolute bargain
at £4/19/6. Supplied brand new.

COLLINS TCS.
1.5-12 mcfs.
1625 modulator stage, 3 |

Frequency range on 3 bands
2 1625 P.A. stage, 1625 buffer,
2A6 oscillator

stage. Radio telephone or radio telegraph.
Plate and aerial current meters, Calibrated
V.F.O. and 4 Xtal. positions. Supplied in
brand new condition. £25 each.

INSTRUMENT POTENTIOMETERS.
Brand new American type. 10,000 ohms,
S}in. dia. Ideal for bridge. 22/6 each. Brand
new Colvern type, 34in. dia. 50,000 or 100,000
ohms. 10/6 each.

P.40 ROTARY POWER UNITS.
D.C.input. Output 180 volts 60 ma. Complete
with all smoothing. 19/6 each. P & P 2/6d.

WESTERN ELECTRIC HANDSETS. Stan-
dard P.O. type. 12/é cach,

METER SWITCHES. Standard ‘* YAX-
LEY ’* type, 8 bank, single pole, 9, Il or 12
way. 7/6 each.

HALLICRAFTER POWER UNITS. Brand
new and boxed. 12 volt D.C. input. Output
250 volts 70 ma. (supplied by vibrator unit)
and 350 voles 165 ma. (supplied by rotary
transformer). Complete with all smoothing
and send receive relays. ldeal for portable
or marine transmitter-receiver. 62/6 each.

TRANSFORMER BARGAINS.

1. Primary 230 volts 50 cycle. Secondary 620-
0-620 volts, 250 ma, tapped 550-0-550 and
375-0-375 volts. Two 5 volt 3 amp. windings.
Ample space for 6.3 volt windings. Supplied
brand new. 39/6. 2. Primary 230 volts 50
cycle. Secondary 5-0-5 volts, 5-0-5 volts,
and 5-0-5 volts, all at 5 amps. This will give
any voltage between 5 and 30 volts in 5 volt
steps at 5 amps. Supplied brand new. 42/6.
3. Primary 200-250 volts 50 cycle. Secondary
350-0-350 volts 180 ma. 6.3 volt 4 amp, and
S volt 3 amp. Only 29/6 each. 4. Primary
200-250 volt 50 cyele. Secondary 4 volts 14
amps., and 6.3 volts C.T. 14 amp., Only 10/
each. 5. Primary 230 voles 50 cycle Second-
ary 2,000 volts 5 ma. Ideal for ’scope. 14/6
each. 6. Primary 230 volts 50 cycle. Second-
ary 500-0-500 volts 250 ma., 4 volt 4 amps.
C.T. 3,000 volt insulation, 22/ each.

VALVE BARGAINS. 6H6 1/9; YUII1 1/9;
EAS0 1/9; 6AGS 4/—; 6U7 4/6; EF36 4/6; EBC33
6/6; 6V6 6/6; 5Z4 7]5; 5U4 7/6 5V4 8/6.

2.1 MC/S. L.EF.T. Minlature type. 2/- each.

12 volt

DEAF AIDS. An exceptional offer of
deaf aid units complete with 3 miniature
valves, crystal mike, etc., but less outside
bakelite case. Only 19/6 each. Miniature
earpieces 3/6, or with lead and plug 4/6.
DEAF AID VALVES. Brand new '‘RAY-
THEON ** CKS505AX equivalent to DF70.
2/6 each. Holders éd. each. Deaf aid pots.,
| meg-ohm with switch. [f- each.

VALVE VOLT-
METERS No. 2. A
precision laboratory
inscrument at a frac-
tion of original cost.
Specification as fol-
lows: A.C. 200-250
volt 50 cycle input.
S A.C. ranges 0-1.5/0-5/0-15/0-50 and 0-150
volts. D.C. readings can be made to 300
volts. Input impedance 50 megohms. Ac-
curacy |9% at 50 meg. and 5% at 200 meg.
Meter is a 34in. 200 microamp. movement.
All instruments are complete with detach-
able probe for high frequency measurement.
These instruments are supplied as new in
transit cases, £17/10/- each.

SUB-STANDARD VOLTMETERS. A
portable precision instrument complete with
leather carrying case measuring 0-300 volts
D.C. on 6 ranges. Accuracy .3% at 680 Fah.
A 6in. mirror scale, calibrated in international
volts 0-150. Knife-edged pointer. Current
price of similar meter approx. £30. Supplied
in perfect condition. £4/19/6 each.

COMMUNICATION RECEIVERS.
MARCONI CR 100 RECEIVERS. Frequency
coverage 60 kcfs.-30 mcfs. on six bands,
gap 420-500 kefs. Two R.F. and three LF.
stages. Variable selectivity, crystal filter,
6,000, 3,000, 1,200, 300 and 100 kcfs. Self-
contained power supply for operation on
200-250 volts A.C. Supplied in absolutely
mint condition, calibration checked and
sensitivity up to specification. £30 each,

R.1155 RECEIVERS. Frequency coverage
18.5-7.5 mc/s., 7.5-3 mc/s., 1,500-600 kcfs.,

500-200 kc/s and 200-75 kcfs. A really first-
class receiver at a price to suit everyone’s
pocket. Brand-new models in original transit
cases. £11/19/6 each. New modelsbuthaving
slightly soiled outer cases. £9/19/6 each. Used
models but in perfect working condition.
£7/19/6 each.

A combined power unit and audio output stage
for the above receiver, for operation on 110-
200--250 volts A.C., can be supplied for 79/6.

PYE PCR2 RECEIVERS. Frequency cover-
age 12-49 metres, 200-600 metres, 800-2100
metres. A first class receiver at only
£4/19/6 each,

MARCONI BAND THREE CRYSTAL
CALIBRATORS. Frequency coverage
170-240 Mc/s. Supplied brand new and in
original transit cases with spare set of five
valves. Accuracy .0019%, complete with 5
Mcfs. crystal. £5/19/6 each.

HOUR RECORDERS. A time recorder
for operation on 200-250 volts A.C. Range
from 1/10 to 10,000 hours on five separate
scales. Supplied brand new and boxed. 39/
each.

CRYSTAL MICROPHONE INSERTS. A
sensitive high-impedance crystal mike, ideal
for tape recorders, amplifiers, etc. 7/6 each,

METERS. All brand new and boxed. 0-50
m/a., 2in. square, F/IM, M/coil, 7/6; 0-100 m/fa.,
2iin. round, F/M,, M/co" 9/6; 0-150 m/a.,
2|n square, F/M Mlcoll 716; 0—200 mfa., 2in.
square, F/M., MJcoil, 7/6; 0-200 mfa., 24in.
round, F/M., M/coil 9/6; 0-5 amp., 24in. round,
FiM., R.F 716 0-10 amp., 2{in. round, F/M.,
Mjcoil, I2/6 A VOLTMETERS 50 CYCLE.
0-15 volts, 24in. round, F/M., M/I 8/6; 0-20
volts, 24in. round, F/M i, 9/6 0-300 volts,
24in. round, F/M., , 25/-; 0-300 volts, Sin.
projection, M/l., 50/-
100 MICROAMP. METERS. $in. flush
mounting meter, scaled 0-1,500 yards, first-
grade instruments, brand new and boxed.
39/6 each.

GENERATORS, TF-320G/7. Frequency
coverage 4-100 Mc/s. 200-250 volts A.C.
mains operation. Supplled brand new and
complete with spare valves and calibration
charts. £25 each. Also TF-517F/l. Frequency
18-58 Mc/s.

coverage 130-260 Mc/s. and

Brand new. £35 each.

H.R.O. 6 VOLT VIBRATOR SUPPLY
UNITS. Output 165 volts 80 ma., 6.3 volt
3 amp. 6 x 5 rectifier, choke and condenser
smoothed, with clips and leads. 29/6 each.

PYE 45 Mc/s. I.F. STRIPS. Complete London
Channel Television I.F. Strip with 6EF50 valves
and IEASQ valve. Supplied brand new. 59/6
each. Or slightly used but in good condition.
49/¢ each.

POWER UNIT. S$44iB. 200-250 voltes
input. Output 300 volts 200 ma., 12 volts 3
amp. Fully smoothed, 5U4G rectifier, supplied
in attractive grey case. 62/6 each.

AVO CASES. Brand new leather cases for
Universal AYO Minor. 7/6 each.

INDICATOR UNITS.

TYPE 96. These indicators contain a VCR97
CRT, 6 SP61, 3 VR54, | EAS0 and thousands
of components. Supplied brand new. 39/6.
TYPE 157. These contain a VCR97 CRT,

’SPECIAL OFFER. MARCONI SIGNAL

16 SP6}, | VRS54, | EAS0 and thousands of
components. Brand new condition. 52/6
each.

AMERICAN POWER RHEOSTATS. Brand
new and boxed. 8 ohm 3.3 amp., 8/6; 8 ohm
2.5 amp., 7/6; 60 ohm .3 amp,, 7/ '50 ohm
.74 amp., 7/6; 200 ohm .35 amp., 5/6. Ideal for
train model or charging control.

BATTERY CHARGING EQUIPMENT.
TRANSFORMERS. 200-250 volts input.
Output 9 or 15 volts | amp., 9/9; 3.5, 9 or 17
volts 1.5 amp., 12/6; 3.5, 9 or 17 volts 2 amp.,
14/3; 3.5, 9 or 17 volts 4 amp., 16/6. Rectifiers,
full waved and bridged. 12 volts | amp., 5/6;
12 volts 2 amp., 11{3; 12 volts 3 amp., I2/9,
12 volts 4 amp., 14/3; 24 volts | amp., 9/—; 2.
volts 2 amp., I7/6 24 volts 4 amp., 27/6;
volts 10 amp., 32/6.

SMOOTHING CHOKES.
ted type ‘' Collins,”” 8 henry

American pot-
100 ma., res.

160 ohms. 8/6. Shrouded type 10 henry,
60 ma. 5/-. Heavy duty 10 henry 275 ma.
tojé.

COLLINS MODULATION TRANSFOR-

MERS. 807 to 807, 20 watts rating, brand
new. 12/6 each. BC.610 MODULATION
TRANSFORMERS. Brand new in original
cases. £4/19/6 each,

CONDENSERS. American oil filled, 4 mfd.
600 v., 4/6; .25 mfd. 2,000 v., 3/6; 5x .5 mfd.
GOOOV 16 6 mfd. 50 v., 4/6; complete smooth-
ing unit 8 x 8 x 4 mfd., 650 v., 12/6; .05 mfd.
16,000 v., I0/6 DUBILIER NITROGOL CON-

DENSERS. | mfd. 800 v., 1/9: 2 mfd. 1,000 v,
4/6; 4 mfd. 1,000 v., §/6; "4 mfd. 1,500 v,, I0/6
PACKARD BELL AMPLIFIERS. Brand

new American units containing a 6SL7 and
28D7 valves, midget relay and hundreds of

components. Supplied with circuit. 12/6 each.
@75 &= S ' RECORD AMPLI-
= & % FIERS." A push-pull
= = =i ; amplifier giving 8 watts
== == &% output. For operation
== = == on 200-250 volts A.C.
=" - Standard gram. input,
- L % output matched to 3 or
L WER |5 ohms. Tone and
volume controls. Complete valve line up:
6SN7, 6V6, 6V6, 5Z4. Supplied in an attrac-
tive desk type cabinet, brand new. £6/10/-

HOURS OF BUSINESS: 9 am.—6 p.m.
Thursday | p.m. Open all day Saturday.
PLEASE PRINT YOUR NAME AND ADDRESS
CLEARLY, ALSO INCLUDE POSTAGE OR
CARRIAGE ON ALL ITEMS
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BUY DIRECT
FROM A FAMOUS MANUFACTURER

Packing and
Carriage for
either chassis 12/6

RADIO RECEIVER CHASSIS
Built to the highest specifications,
these chassis offer the finest value
to the enthusiast. Supplied with
set of selected knobs.  Socket
panels for aerial, carth, speaker,
Pick-up and Gram motor. 200/250v
50 cycles only.

Type A: 5 valves Type B: 7 valves
3 - wavebands 3 - wavebands
Superhet  with Superhet with
full negative specially de-
feedback  and signed Push-pull
A.V.C, Built-in output  stage.

Ferrite antenna. Separate  Bass
Full range tone and Treble con-
control £12,12.0 trol £17.17.0

UNBEATABLE VALUE!
TAPE DECK

Recording Tape.

ALL FULLY GUARANTEED

In a superbly fitted Morroccan grained |
carrying case, this instrument is the very §
finest of its class, regardless of price.
Latest type TRUVOX twin-speed Tape-
deck. Input for Radio, Gram, and Micro-
phone. Built-in, selected elliptical speaker
of the very finest quality. Recording (with
Recording level indicator) or Play-back.
200/250 v. S0 cycles, A.C, only. Supplied
complete with selected Microphone and

CABINETS
The magnificent Bureau type Cabinet
illustrated is in specially selected
walnut vencered exterior with light
Sycamore interior wita matching
Rexine lining. Two full-sized com-
partments. Overall measurements:
34in. x 17in. % 33in. high.

Price £17.0.0
Other high quality cabinets are
available at prices ranging from
10 gns.

Packing and Carr. 15/-.

‘| standard records, mounted on

1 latest

SPECIALLY RECOMMENDED
DISC PLAYER

Specially designed for the amateur
builder, these Disc Players consist of the
three-speed Automatic Record \
Changers, completc with crystal turn-
over pickup head for long-playing and
ycamore
lined base. Supplied complete with
fitted Mains lead and scrcened pick-up
lead, ready for connecting up. £10.16.0
Packing and Carr, /6.

Write now for fully illustrated catal of the ip
which contains full details of our generous Hire Purchase Terms applicable
to all goods above £15.

Jete range of

GENEROUS HIRE PURCHASE TERMS

DOMESTIC DIRECT SALES LIMITED

36,SOUTHAMPTON ST. STRAND LONDON W.C2

PRESSURE
DIE-CASTING CAPACITY |
OFFERED BY EXPERTS

Enquiries

are invited for the

production of long runs of Mazak

Castings up to 5 ozs.

Capacity

also available for perspex routing.

HOPE & WATERLOW LTD

BEACONSFIELD ROAD - HAYES - MIDDLESEX
Tel: HAYES 0442/3/4

GONSTANT VOLTAGE TRANSFORMERS

MANUFACTURED BY

SOLA OF CHICAGO, US.A.

{Catalogue No. 30710)

PRIMARY 90-125v or 190-250v.

SECONDARY 115v precisely at 2 KVA,
adjustable for 50 or 60 cycle operation.
Primary and secondary are completely
isolated.

For 230v output two can be used with
secondaries in series.

FULLY GUARANTEED

Size approx. 20" x 15" x 10"

Gross weight approx. 2 cwt.
PRICE £21 EACH or £40 PER PAIR

- ®
UNIVERSAL ELECTRICAL INSTRUMENTS CORPN
138 GRAY’S INN ROAD, LONDON, W.C.I
'Phone: TER. 7937
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BC.610 MODULATION TRANS-
FORMERS. Brand New spares for this
famous American Transmitter. In Makers
Original Cases. ONLY £5 each.

RF UNITS TYPE 26. For use with
the R.1355 or any receiver with a 6.3 v.
supply. This is the variable tuning unit
which uses 2 valves EF54 and | of EC52.
Covers 65-50 Mc/fs (5-6 metres). Com-
plete with valves, and BRAND NEW
IN MAKER'S CARTONS. ONLY 29/6
each.

“PYE* 45 MC/S I.F. STRIP. Ready
made for London Vision Channel, this
5-stage strip contains 6 valves EF50 and
| EAS50. Supplied with circuit and
details of very slight mods. required.
BRAND NEW, ONLY 69/6 or less
valves 50/-.

TRANSFORMERS. Manufactured to
our specification and fully guaranteed.
Upright mounting, fully shrouded,
normal primaries.

425 v.-0-425 v. 250 mA,, 6.3 v. 4 a,
63v.4a,5v.3a, 65/

350 v.-0-350 v. 160 mA,, 6.3 v. 6 a,
63v.3a,5v. 3a, 47/6.

350 v.-0-350 v. 150 mA., 63 v. 5 a, |

7/6.

. 100 mA., 63 v. 6 a.,
5v.3a,37/6.

250 v.-0-250 v. 60 mA., 63 v. 3 a,
5v.2a,2l/-.

Please add 2/- per transformer postage.

TRANSFORMERS, FILAMENT.
63v.2a,7/6 63v.3a, 10/6 (postage
1/-).

TRANSFORMERS, EHT. Upright
mounting.

EHT for VCR97 Tube 2,500 v. 5 mA.
2 v.-0-2 v. Il a., 2 v.-0-2 v. 2 a,, 42/6.
EHT 5500 v. 5 mA., 2 v. | a, 79/6.
EHT 7,000 v. 5 mA,, 2 v. | a., 89/6,
EHT 7,000 v. 5 mA., 4 v. | a, 89/6.
Please add 2/- per transformer postage.

TRANSFORMER EHT. Unrepeat-
able * snip '’ 250 v. primary, secondary
2,000 v. R.M.S. (approx. 2,800 v. D.C.).
Size 23 x 24 x 3in. H. 4 Zin. for tag
panel. ONLY I5/- (post, etc. 2/-).

TRANSFORMERS, EX W.D. AND
ADMIRALTY, built to more than
50 per cent. safety factor with normal
A.C. mains primaries. Brand New
and unused. 330-0-330 v.
4 v.3a, 22/6.

L.T. 63 v. 7.7 amp.,, 42 v. 2.5 amp.
4 v. | amp., 19/6.

L.T. HEAVY DUTY. Has 3 separate
windings of 5 v.-0-5 v. at 5 amps., and
by using combinations will give various
voltages at high current. ONLY 39/é.
Please add 2/6 per transformer postage.

100 mA.

SPECIAL OFFER. Ex-Admiralty
L.T. TRANSFORMER. Normal
mains input, output 4 v. 20 amps.
C.T. New and unused, these have
become damaged, but are still usable,
the damage being confined to broken
fixing lugs, andfor broken bakelite
terminal panels. Formerly sold at 30/-,
now offered at 17/6 (post, etc., 2/6).-

HAVE”

COMMUNICATIONS RECEIVER R.1155

The famous ex-Bomber Command Receiver known the world
over to be supreme in its class. Covers 5 wave ranges :
18.5-7.5 Mc/s., 7.5-3.0 Mc/s., 1,500-600 kc/s., 500-200 kc/s., 200-
75 kefs., and is easily and simply adapted for normal mains use.
full details being supplied. Aerial tested before despatch,
BRAND NEW AND UNUSED IN MAKER'S TRANSIT CASES,
ONLY £11/19/6.

BRAND NEW BUT SHOP-SOILED,
before despatch, £9/19/6 (carriage 10/6).
A.C. MAINS POWER PACK OUTPUT STAGE, in black
metal case, enabling the receiver to be operated immediately,
by just plugging in, without any modification. Can be supplied
as follows, WITH built-in 63 in. P.M. Speaker, £5/5/-, LESS
speaker, £4f10/- (carriage 3/6).

DEDUCT [0/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.

Send S.A.E. for illustrated leaflet, or 1/3 for |4 page booklet,
which gives technical information, circuits, etc., and is supplied
free with each receiver.

also tested working

V.H.F. RECEIVER R.1132.A

An | |-valve receiver, covering 100-124 Mc/s. Has large tuning
dial with slow motion drive, R.F. and L.F. gain controls, phone
and line output sockets, and 0-5 mA., tuning meter. In grey
enamelled metal case with plated handles, size 18in. x [0Qin.
x | lin. Complete with valves, circuit diagram and calibration
chart. ONLY 65/- (carriage 10/6).

POWER UNIT TYPE 3

Made for use with the R.1132.A, this is a standard rack mount-
ing job to match the receiver, and is for 200/250 v. 50-cycle
mains with outputs of 250 v. D.C. 100 mA., and 6.3 v. 4 amps.
Fitted with H.T. current meter and voltmeter, this is a first-
class unit, and can be used for a variety of receivers. Used,
but tested working before despatch. ONLY 90/- (carriage,
etc., 5/-). Connecting Cable with Jones Plugs for receiver and
power unit, 10/-.

COMMUNICATIONS RECEIVER P.C.R.2

Manufactured by Pye. 3 switched wave bands ; 12-49 meters,
200-600 meters, 800-2100 meters. Valve line up 3 of EF39, | each
6K8, EBC33,6V6. Has large calibrated dial with slow motion
tuning, aerial trimmer control and tone control. OQutput
sockets provided for 3 ohms speaker. Requires normal 6.3v.
and 250v. supply. Used, tested working before despatch.
ONLY £4/19/6 (carriage, etc.,, 10/6). OR A.C. Mains version
£7.5.0 (plus carriage). |

BENDIX TRANSMITTER TA-12-C. A magnificent item of
American equipment. Wave ranges are 300/600 kefs 3,000/4,800
ke/s, 4,800/7,680 kfcs. 7,680/12,000 kefs, and | spot frequency on
each' can be selected. Valves employed are 3 of 807 and 4 of
12SK7. A superb buy at ONLY £4/19J6 (carriage, etc. 10/6).

‘ ALL DRY " RECEIVER MAINS UNIT. If your battery
portable uses midget 1.4 v. valves of the [54-1T4-1R5-354
series. then this will save you pounds in batteries. Delivers
LT and HT from normal mains. Manufactured by ‘‘AVO "’
for the Ministry of Supply. Fused on mains side, and ready to
work. Size 8%in. x S5tin. x 34in. BRAND NEW. ONLY 39/6
(carriage, etc. 2/6).

METERS

F.S.D. SIZE AND TYPE PRICE
100 milliamp. D.C. 24in. Flush circular .o 12/6
150 v D.C. 2in. Flush square .. . 7/6
500 . thermo 2in. Proj. circular .. . 5/0
20 amps. D.C.  2in. Proj. circular .. 7/6
40 amps. D.C.  2in. Proj. circular .. 7/6
30-0-30 amps. D.C. Car type moving iron .. 5/0
|5 volts. A.C. 24in. Flush, circ., mov. iron 8/6

All meters Brand New in Maker's Cartons.

BARGAINS!

MODEL MAKERS MOTOR. Rever-
sible poles. Only 2 in. long and i{in.
diameter, with fin. long spindle. Will
operate on 4, 6, 12 or 24 volts D.C,
ONLY 10/6.

100 MICROAMPS METERS. 2{in.
circular flush mounting. Widely cali-
brated scale of |5 divisions marked
‘“ yards "’ which can be rewritten to
suit requirements. These movements
are almost unobtainabie today and
being BRAND NEW IN MAKER'S
CARTONS are a snip at ONLY 42/6.

POCKET VOLTMETERS. Not Ex-
Govt. Read 0-15 v. and 0-300 v. A.C.
or D.C. BRAND NEW AND UN-
USED. ONLY 18/6.

TRIPLETT UNIVERSAL TEST

- METER.—Made by the famous Ameri-

can meter manufacturers. Size 7in. x
64in. x 4}in. ,and incorporates a unique
tilting bakelite container size*5%in. x
3in. which has two meters, a 5,000
ohms per volt moving coil for D.C.
measurements, and a first grade moving
iron for A.C. Resistance readings up to
7.5 megohms, A.C. and D.C. volts to
1,000 D.C. current to 250 ma. In
addition A.C. meter can be used as an
Output meter. Completely portable,
with protective face cover. Thoroughly
reconditioned. ONLY £9.19.6.

WALKIE TALKIE TYPE 18. Covers
6.0-9.0 Mc/s. Complete with valves, and
transmitting and receiving units in
metal case. In excellent condition.
ONLY 79/6 (carriage, etc., 10/6).

TRANSMITTER RECEIVER TYPE
19 MK. 2. The famous mobile unit as
used in tanks, armoured cars, etc., etc.
Wave rdnges 2.0-8.0 Mc/s in two
switched bands. Complete with all
valves and 12 v. Power Unit on carrier.
In first class condition. ONLY £9.19.6.
CALLERS ONLY.

AVOMINOR CARRYING CASES.
Size 5in. x 5in. x 2in. with long carrying
strap. In high quality leather with press
stud fixing flap. Made for UNIVERSAL
Avominor., BRAND NEW. ONLY 7/6.
(Postage, etc. |/-).

CRYSTALS. British Standard 2-pin
500 kcfs. 15/-. Miniature 200 kefs. and
465 kefs. 10/- each.

SPEAKERS. P.M., 64in. less trans.,
19/6; 8in., less trans., 16/6; 10in. with
trans., 27/6 (postage 2/- ea.).

CHOKES. 1OH 60 mA., 4/-, 5H
200 mA., 7/6, 20H 120 mA., 10/6 (post
1f-ea).

MU-METAL SCREEN FOR VCR97
TUBE, etc., ONLY 8/6.

CABLE. CLEARANCE OFFER of
16/.012 twin polythene. Weatherproof,
and suitable for outdoor use, 39/6 per

100 yard coil (carriage, etc., 3/6).
S.A.E. for sample, trade enquiries
invited.

Cash with order please, and print name and address clearly

U.E.L

(Open until 1 p.m. Saturdays.

CORPORATION

Radio Corner,
London, W.C.I.

138, Gray’s Inn Road,
Phone : TERMINUS 7937

We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross).
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RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.LI. (Coventry Streetend)

¢ Radiotrade’’

Phone No. GERrard 39778 Grams :

BARGAIN OFFER OF BATTERIES
44 v. Heavy Duty Bell Battery. Size 64 x 44 x 24in. ...
72v. HT, 15 v. L.T. Size 6x 5 x l3in.
150 v. H.T. Size2} x 54 x [3i
674 v. Size 21 x |3 x 3%in.
All batteries sealed and unus
reduction for quantities.

ELECTROLYTIC CONDENSERS
§6 mid. 375 v., 2/~ each
16 x 24 mfd. 350 v. 2{6 each
20 x 20 mfd. 275 v. 2/3 each
24 mfd. 350 v. | /6 each ...
24 mfd. 450 v. 2/3 each ..
Condenser Clips for above
BIAS CONDENSERS

50 mfd. 12 v. Single Hole Fixing }/- each
100 mfd. 6 v. Tag End 10d. each
100 mfd. 25 v. Tag End 1/3 each ....
BLOCK PAPER CONDENSER
4 mfd. 400 v. D.C. 3/6 each. Many other types In stock.

invited.

LARGE ASSORTMENT OF TUBULAR CONDENSERS ............... 6/~

MIDGET MICA CONDENSERS. .0001, .0002, .0003, .0004, .0005 §/-
200 Assorted Moulded Micas, Popular Values . .. £210 0O
200 Assorted Silver Micas, Popular Values £2 10 0

200 Assor‘ed Carbon Resistors: 4, $and | watEmGood selecti'c.)‘r; £ 10 O
SPECIAL OFFER
0.1 mfd. 12,000 volts test Mansbridge Condensers. Height 64in.
Width 3}in. Depth 24in. Fixing Centres 4in, Plus /- post ... 5/é
PAXOLIN SHEET

18 x 4% x I/16in., I/- each; IOx 10 x I/16in., 16 each; 20 x 10 x [/32in.. 1/6

each; 20 x 10 x I/16in., 3/- each

RESISTORS

Carbon & watt 2/6; § watt 3/-; | watt 4/-; 2 watt §/- per doz

WIRE WOUND AND VITREOUS. 5 watt 1/6; |0 watt 2/6;
3/-; 20 watt 3/6 each.

HIGH STABILITY. } watt 5% 6d.; 3 watt 5% 9d.; | watt 59 /3 each.

A few values in 19, and 29, still available.

ALL ORDERS FOR RESISTORS C.O.D. PLEASE AS WE CANNOT

GUARANTEE TO STOCK ALL VALUES.

W.W. V/CONTROLS. ALL WELL-KNOWN MAKES. Pre-set 2/6 each

Spindle types 3/- each. Values from 5 ohms to 50k.

{5 watt

/CONTROLS WITH SWITCH 5%, 50k, { meg., | meg. ... 3/6 each
V{Controls Less Switch. Most values spmdle and preset ...... 2/- each
METERS
0-300 mA, 24in. Flush Mounting. Brand new. Guaranteed 8/6 each
0-500 mA. 2iin. Flush Mounting. Brand new. Guaranteed 10/6 each
TWIN GANG .0005 Less Trimmers

6/6 each
4-Way push button units 2/6 each .. 3

Push Button Knobs .. .. 3f=doz.

TAG STRIPS. 3-way S-way 3/-;7-way 4/-;28-way 12/~ doz.

SLEEVING. 2mms7./6 3 mm. 3/& 4hm"}: 4/6 5 mm....... 5/6 per doz. yd.
in.

7/6 doz

Ly 2/- doz

PHILIPS TRlMMER TOOLS. |}/ eac 10/6 doz

BELLING LEE FUSE HOLDERS. Type L . Mtg. 2/6 each

WEARITE COILS. PA4, PO4, PAS, POS 1/3 each . 12/- doz.
VALVE HOLDERS. Moulded B9A 7/6 B7G 6/~;Int. Oct. 9/-;

E T ) G e il oyl sl gt oo M 0 o o 4/6 doz.
VALVE HOLDER FITTED WITH I.LOWER CAN 1/6 per doz. extra.
Screening Cans for BTG and B9A ... ......oiiiiiiiiiiiiiiiinnn, 6/- doz.
Paxolin V/H Int. Oct. BSA, B7G 5/- per doz.; Eng. Oct., 5-pin, "

........................................................................... 3/- doz.
STAKIDARD SCREENING CANS 3-piece I/- each; Spring Loaded  I/- each
BELLlNG LEE PLUGS AND SOCKETS, 5-pin I/9;7-pin2/-;

[OF D - N i o B ot BETSE . o ST gt o=« oo sve <5 e sl 2/6 each
AIR SPACED TRIMMERS 5, [0, 15, 20, 25, 50 and 75 of pre-

set and spindle types I/é each ....................................... 15/- doz.
PYE PLUGS AND SOCKETS If6 per pair, *‘ Tee ’ pieced /9 each
GROMMETS | grs. assorted grommets tin. to lin. ... .... Bf6gross,
POST OFFICE LAMP JACKS No. 10 1/- each 9/- doz.
Lamp covers for same .....oeu.eerennnin . e e, 3/- doz.

WESTINGHOUSE KHI Half-wave Rectifier, rating

6v.at 10mA., 2/6each ......oeovviiiiiiiiiiiiiiiiiiiinnanns 27/6 doz.
OUTPUT TRANSFORMERS. Multi- ratlo, 5/- each Pentode

or power 4/- each
DRUM DRIVES, 3}in. .... 1/- each
WESTECT ORS, WX6 WXI2, WI, Wi2, W4 1/- each ...... 9/- doz.
ARCOLECTRIC (Whltney Lamp). Red Green, Clear, /6 each 15/~ doz.
SIGNAL LAMP HOLDERS. Panel mounting, complete with

adjusting lampholder, 1/9 each 18/- doz.
NUTS 8 BA 3/-; 6BA 2/6; 4BA 3/-; 2BA .......... . 4/- per gross
SOLDER TAGS 2/6 per gross; hakeproof Woashers* 2/- per gross
JONES PLUGS AND SOCKETS. 4-pin, 2/6; 6-pin, 3/-'

8-pin, 3/6; 10-pin, 4f=; 12-pin ....ooiiiiiiiiiiiiiiii i vereeeeanns 6/- pair

CASH WITH ORDER OR C.0.D. ALL ORDERS DEPT. W.1
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

We Invite your enquiries for items not listed
Trade Counter open 9 to 6 Monday to Friday
Callers Welcomed
WHOLESALE, MANUFACTURERS® AND EXPORT ENQUIRIES INVITED
b b e e o o o o 4 o o g o o o o Y
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RADMATIC -

| S - ——
(REGD. TRADE MARK)

PRECISION HI-FIDELITY

MAGNETIC SOUND HEADS

HALF TRACK HEADS AVAILABLE:

Model 5RP Record/Play Head................ 50000000 £3 50
Model 6RP Super Fidelity Record/Play Heads... £3 15 0
Model 5R Record Head

(Used in conjunction with 6RP head) ~. £3 5 0
Model 5E Erase Head...............covevvuvnnniinnnnn.n. £3 5 0
Commercial *friction ™ type mounting stems... 4/-extra
Standard Heads—High Impedance, Low Impedance

Heads and Special Heads made to order.
SCREENING CANS:
All Mumetal ............. B b0000 05000088660000 056000a800s 8/6 each
Composite (Steel/Mumetal) ................ SFO90000000 4/6 each
We specialise—that is why deck manufacturers standardise

our heads.

Model 5 range of desks to take 7in,, 93in. or 10{in. Reels.
Push-button control-three heads-two speeds-three motors.

Write for details. Private or Trade supplied

BRADMATIC LIMITED
Station Road, Aston, Birmingham 6.

Telephone: East 2881-2.  Telegrams: Bradmatic, Birmingham.

V) oo oo oo
“DIPLOMA’ HEADPHONES l T h
e

o oo

"TYANA" !

152/297 UPPER ST., ISLINGTON, LONDON, N.i.
Telephone: Canonbury 4905-4663
Lo 0 o o o o B S P o o S SO S L SO A A 8

)
z Standard Soldering lron 3
| —mz% 9
Thaia—
@ Adjustable Bit.
= @ Weight approx. 4 oz. 3
. . . Heating Time 3 min.
Lightweight High ® z
Resistance (4,000 @ 40 Watt economy Con-
ohms). Complete sumption.
with cord. @ Standard Voltage Ranges.
16/9 14/81
Ideal for Replacement Elements and Bits
CRYSTAL SETS always available. 9
KENROY LIMITED :
)
e %

CAP. L.E.S. to British Standard
98/E5 Diameter 5mm. Length

BALLOONS Tubular 6mm. Sphe-
rical 7.5mm. OVFRALL LENGTH
(Balloon and Cap). Tubular,
15mm. + Imm. Spherical 16mm.
+ Imm. =raTINGS. All standard
voltages up to 24 volts. Amperage
from 0.3 on low voltages to 0.06
on higher voltages.

VITALITY L.E.S. BULBS

Led., Neville House, N.22.

Vitality Bulbs

Neville Place, London,
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We can now cffer this self-contained
Uvit comprising 6 Valves—2-6BAS,
EB31, VR137, E F54, EF54. ‘1'wo L.F.

Muirhead graduated

assuring easy tuning.

COMPONENTS OFFERED TO COM-
PLETE F.M. UNIT

® New RF2 Unit with 3 valveS

VR137, EF34, EF34.  £1/15/-

vernier drive

for conversion including 2 6BAG
and EB91, tuning condenser,
LF.T.s Osc. and colls. Resistors
and fixed oondensem plus wire and
tag strips. £4/12/8.

Instruction Book with technical
circuit and complete lay-out dia-
grams.

1/8.
5 Harrow Road, Paddington, W.2 | 5ot > = ™"

PADdington 1008/9 and 0401

OPEN MONDAY to SAT. 9-6. THURS. | o’clock
SEND STAMPS FOR NEW 1955 28 - PAGE CATALOGUE

and RF23, including mrc\ut
ALL ITEMS SOLD SEP.

“R.F. 26"’ F.M. GONVERTOR UNIT—88/100 Mc/s.

stages and separate local oscillator also

® Complete set of all components

® Bpecial oﬂer of all above items f-
%6/5/-. postage. 3/-.

® Charge for alignment when completed
® Assembled, aligned and ready for use
Call for demonstration.

PHOTO-CELLS

American 4-pin U.X. base. GSI8,71A and 868.
Brand new, 17/6.

BRAND NEW AMERICAN
EQUIPMENT

U.S.A. DYNAMOTORS

Input 12 v., output 250 v. 60 mfa., 22/6.
Input 12 v., outpuc 350 v. 180 m/a, 454-.
AMERICAN

OIL-FILLED CONDENSERS

2 mfd. 600 v. wkg... 3/6
4 mfd. 600 v. wkg 6/
8+8+4 mfd., 600 v 12/6
ALSO

848 475 v. wkg., tub can.... 4/~
10 mfd., 475 v. wkg., tub ca 2/~
Telephone Handset (Press Talk)...... 25/-

Co-Axial Conversion Plug.
Converts U.S.A. to British Pye-plug 2/-

HALLICRAFTER Mike Transformer 5/-
HALLICRAFTER OQutput Transformer 5/-
HALLICRAFTER Modulation Trans. 5/-
HALLICRAFTER 3 gang Condenser .
HALLICRAFTER 455 kes. IFT 10/~ per pair
HALLICRAFTER Relays 6/12 volt 4/6

JENSEN Sin.
RELAY UNIT TYPE BC442....

P.M. Speaker.......... s 20/=

EF50 (VR9IA)

The selected EF50, Red Sylvania, orlginal boxes,
10/- each, 90/- for ten.

PYE 45 Mc/s. STRIP
TYPE 3583 UNITS

Bize 15in. X 8in. X 2in. Complete with 45 Mcfs. Pye
8trip, 12 valves 10 EF50, EB34 and EA50, yolume

MEGGERS
EVERSHED WEE-MEGGER 0-20 meg.

260 volt ... .. ................... 00
RECORD * MINOR * 0-20 freel )oo volt £8 0 0
BOWTHORPE CONTINUITY METER 0-

5000 and 100-200,0000 .............. £3 5 0

All in new condition and guaranteed.

62A INDICATOR UNIT
Containing VCR97 with Mu-Metal Screen 2}
valves:- [2-EF50, 4-SPél, 3-EA50, 2-EB34.
Plus Pots. Switches, H.V., Cond., Resistors,
Muirhead S/M. Dial, Xtal, Double Deck Chassis.
BRAND NEW ORIGINAL CASES
67/6d. carr. 7/6d.

T.C.C. .2 mid. 5/7 000 v. wkg., type CP58Q0, Bakelite
case, 7/8 eac

B.S.R. RECORD CHANGERS

3-speed Auto-changer.
cream finish,
Listed £16/10/-.

OUR PRICE, £7/19/6 CARR. PD.

Plays mixed records,
Crystal Turnover Pick-up.

AN/APA-1 CATHODE RAY INDICATOR AMPLIFIER

. Complete, comprising 3BP1 C.R.T., 7-68N&gts,
1-6H6, 1-6G6, 1-2X2, 1-6X5, valves, Brand new,
£4/19/8 plus carviage 7/6.

VIBRATOR PACKS, ETC.

Input 12 v., output 300 v. at 100 mA 25/~
Input 6 v. ou'.pu!. 180 v. at 40 mA... 21/-
Vibrator Tmnsiormers 6 v.180 v. 40 716
Vibrator Transformers 6 v. 250 v. 80 mA.. . ... 8/6
Vibrator Transformers 12 v. 250 v. 80 mA.. .. 8/6
Vibrators 6,120r24 v.dpin............c...0 -
Vibrators 6 v. 7 pin synchronous. ..... ... 8 12/8
Vibrators 12 v, 7 pin synchronous. .. ... 12/6
Vibrators 2 v. 7 pin synchronous. ... ........ 716

-

BC966A LF.F,

Containing 13 valves 3-7193, 7-6SH7, 3-6H6 metal.
18 v. dynamotor and fan output 450 v. 60 mA. with
three speed geared motor plus 4 relays, condensers
and reslstors, in good conditlon.

35/-, oarr §j-

U.S.A. INDICATOR UNIT Type BC929A
These Units are in absoiutely new condition. In black
crackle cabinet 14}in. x 9in. x 9in. Complete with
3 BP! C/R Tube, 8hleld and Holder, 2-68N7GT:
2 6H6GT: 1 6X5GT: 1 2X2: 1 6G6, V/controls, con-
densers, etc. Ideal for scope.

65/=. Carr. Pd.

TRANSMITTER/RECEIVER
38" WALKIE TALKIE SETS

‘We have purchased large quantlty of the above
‘38"’ Bets, and can now offer same complete in case
with § valves 4-VP23 and ATP4, Throat Microphones,
Headphones, Junction Box and Collapsible Aerlal
in absolutely new condition and guaranteed Air Tested.
Freq. range 7.4 to 9 Mc/s nge approx. b miles.
Voltage 150 v. and 3 v.
59/6. Clll 51-

Plessey 2}in. P.M. Speaker, 10/-. Bet 4 miniature
Vaives IR5, 185, IT4, 384 (or 3V4 or 184), 27/6.
Miniature 2-gang .0005 condenser, 5/-.

426 CONTROL UNIT
Contalnlng 4—Red EF50. 2—8P61, 2—EA50, 1—
EB34, 2—Single-gang .0005 Condensers, W/W Volume
Controls and 8witehes, etc. 8ize 12x9x 5in.

35/« care, 3/-

INDICATOR UNIT TYPE 182A

Unit contains VCR517 Cathode Ray 8ln. tube, complete
with Mu-metal screen, 3 EF50, 4 SP61, and 1 blMG
valves, 9 wir d volume t

of resistors and condensers. Suitable either for basis
of television ({ull picture guaranteed) or Oscilloscope.
Offered BRAND NEW (less relay) in original packing
cases at 87/8. Plus 7/6 carr. * jo-Constructor **
*scope circuit included.

~

R.
. R.
R,
R.

R.F. UNITS

24 20/30 Mc/s.
25 40/50 Mc/s.
6 50/65 Mc/s.
27 60/80 Mc/s...
Brand new. carr, free.

mmmm
N

controls, and hosts of Resistors and Cond 8.
Bound and vision can be incorporated on this chassis
with minimum space. New coudition. Modification
data supplied. Price §9/6d. Carriage paid.

HS30 LIGHTWEIGHT HEADPHONES
12/6 pair

CRYSTALS
200 kefs., 2 pin, US.A. 10/-
465 kefs., 2 pin, U.S.A. 10/~
500 kc/s. 2 pin, Britis 15/-

Holders for U.S.A. Types J/6.

PHILIPS COMMUNICATION
RECEIVER P.C.R.3

Brand New, In original cartons. Valves.

Frequency 12/560 metres. Less power unit,

Can be adapted for mains at cost of 35/-.
£10/10/-. Carr. 7/6.

CRYSTAL MICROPHONE INSERTS

8’6

POST FREE

Ideal for tape recording and amplifiers. No
matching transformer required.

RT40/APNIX (Tail End Charlie)

U.S.A. Althmeter containing 13 valves. 3-128J7,
4-128H7, 1-12H6, VR150°30, 2-955, 2-9004, plus 4
relays, magnetic sounder condensers and preclslon
resistors. Also 12 volt dynamotor output 285 v. 75m/a.
BRAND NEW ORIGINAL CGARTONS 65/

CATHODE RAY TUBES
VCRA139A. 2}in. C/R Tube. Brand new

in original cartons (carr.free).......... £115 0
VCR97. Guaranteed full T/V picture
(R R ot R s 5 66 0 00 o0 2 0 0
VCRS517C. Guaranteed tull T/V picture.. £1 15 0
MU-METAL BCREENS for VCRI7 or
517. P.P. 1/6. 10 0
Bin ENLARGER for VOB‘W or 517
1/6 17 6
VCE97 Slig! ht 15 0
3BP1 Brand New - £110 0

ALL GOODS POST FREE UNLESS OTHERWISE STATED.
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Transformers

Pransformers

QUALITY-RELIABILITY

For the Mullard Amplifier.

For the Osram 912 Amplifier.

For the Williamson Amplifier.

C. R. Tube Isolation Transformers.
Instrument Transformers,

and all popular types.

FROM

Ellison Transformers

LIMITED
62, BRIDGE ST. NORTHAMPTON
AND ALL LEADING COMPONENT DEALERS

RHEOSTATS. 12v. | a,2/6. 12v.5a, 10/6.

NEW AC/DC MOTORS. 24 v. 2 a. 6” x 24". Spindle |” x 17, 18/6.
NEW FREQUENCY CRYSTALS. 9100 ke, 10/6. 4250 ke., 6/6.
Atso Type TF243 from 5675-8650 ke, in 25 ke. intervals. 10/6 each,
NEW ROTARY TRANSFORMERS. Inputs 6 or 12 volts, output
250 v. 8C mA., 17/6.

NEW VRé5, SP6l VALVES 5 for £1.

CYLDON S5-CHANNEL PRE-TUNER. Gives 26 D.B. gain.
Fit one of these to your T.V. for better pictures, |.F. Output 9.5-14
Mc/s., 15,5-22 Mc/s, With valves EF80, ECC8I, 52/6. Less valves, 15/-.
MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350
or 250-0-250 volts 80 mA.and 4 and 6.3 v. 4 a.and 4 and 5 v. 2 a. Price
21/6. Input 200/240 v. Outpu: tapped 3, 4, 5, 6, 8, 9, 10, 12, I5, 18,
20, 24, 30 volts, 2amp., 21/6. Output 17-11-5 volts 5 amp., 22/6. Output
17;11-5 v, 1§ a,, 16/6. 6.3 v. 2% a,, 8/6. All with onec vear’s guarantee.
D.P.D.T. RELAYS. Operate at 209/300 volts D.C,, 8/6. We can
supply any type of voltage and contacts at varying prices.

NEW SELENIUM RECTIFIERS. F.W. 12/6 volts 3 amps., 14/6;
4 amp., 23/6; 6 amp., 30/-; | amp., 8/6; 12 v. 100 mA,, 3/-; H.W,, 250 v,
100 mA., 9f-; 250 v. 275 mA,, 17/6; 250 v. 60 mA., 6/6.
GERMANIUM or SILICCN CRYSTAL DIODES, 3/9.

M/C MICROPHONES with matched Trans., 15/6.

NEW ELECTROLYTIC CONDENSERS, 60-250 MFD, 275 v, 12/6.
TR1196 TRANSMITTER SECTION. New and complete but
less valves. 4.6-6.8 Mc/s, Easily converted, 15/-. With valves TTtI,
EL32, EF50, £2. Circuit included.

L.R. ARMY HEADPHONES, 9/6.

TIME DELAY RELAYS. We specialise in units giving varying
time constants. Please send us your requirements or problems.
FISHING ROD AERIALS. Set of 3, 8/6. Plus |/6 rail charge

P.O. VEEDER COUNTERS 0-9999, 24/50 volts D.C,, 15/6.

NEW BROWNS M/C HEADPHONES. (Ex-Wv, D) With ear-
pads and 6ft. lead and plug, list price £5/5/-. Our price 18/6.

VCR97 TUBES. Brand new, in original crates, picture tested, 45/-.
SPECIAL OFFER SELENIUM RECTIFIERS, 12 v. 16 amp,,
full wave, 50/-. 24 volt 4 a_, 50/-.

CARBON TWIST DRILLS. Set of 9, 1/16 to 3/16, or 1/16 to £ set 7,
3/6.

All Carriage Paid in the U.K. from Dept. W, W.

UNISELECTOR SWITCHES. 50-point 3- level 24-50 volt D.C.
working, 17/6. Post paid.

MINIATURE RELAYS. 10 amp. Silver Contacts 12 or 6 v. D.C,
Types S.M. 7/6, S.M, or B, or S.C.O., 8/6. Post paid

No. 19 POWER UNITS. Mk. III with 2 rotary transformers,
HT3!1 and HT32, £3.

Carriage on above items extra.

THE RADIO AND ELECTRICAL MART

253B PORTCBELLO ROAD, LONDON, W.II.
Phone: PARK 6026.

Sotolthwnity St

® NO TRANSFORMER NECESSARY @ FOR MAINS OR LOW VOLTAGES.
Rapid Heating—Extreme Lighiness—Twenty models—Bit sizes, 1/8", 3/16*, 1/4%, 5/18”
3/8"—Prices from 19/6. Voltages trom 8/7 v. to 230/50 v.
Have you tried our ‘¢ ¢ Permabit *" instruments or our “ Permatip >’ bits P (llmstrated below).
They need no ma and last i Details in folder 8.P.5, sent on request.
Sole Manufacturers and lenbulars
LIGHT SOLDERING DEVELOPMENTS LTD.,
106, GEORGE STREET, CROYDON, SURREY. Tel, CROydon 8589.

RGO *Ras mank

@ s T 2 e
- - =k -
# - .
] . - =

E

TO OVERSEAS BUYERS, LABORATORIES
AND OTHER USERS.

We invite your enquiries for all types of U.S.A.
surplus electronic equipment.
ALTHAM RADIO COMPANY,
Jersey House, Jersey Street, Manchester, 4.
Telephone: Central 7834/5/6

Largest stocks of Government surplus equipment
in Europe.

FRODUCTION SOLDERING INSTALLATION USED AS STANDARD BY MAJORITY
OF LARGEST RADIO & TELEVISION MANUFACTURERS

ELREMCO Low Voltage Soldering Irons and Busbar Installation

v 1 444 g gcas makes possible plugging-in of Soldering lIrons anywhere along
e il s assembly line, assures safety from electric shock.
e LV20 Soldering lrons weighing 3 oz. and rated 40 w. have the

performance of average 65 w. Soldering Irons. Replacement
elements cost under 2s.

ELECTRICAL REMOTE CONTROL COLT®

HARLOW, ESSEX Tel. :

Harlow 24032
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HIGH FIDELITY
PLUS
HIGH VERSATILITY

Behind the new RCA High Fidelity Amplifier stands
nearly a quarter of a century’s skill and experience
in designing professional sound reproducing ‘equip-
ment. This Amplifier includes several exclusive
features entirely new to audio engineering, thus
making it many years ahead of its time both in design
and construction.

The resulting performance will be found to give a new
meaning to high fidelity reception and a new realism
to recorded musie.

The RCA High Fidelity Amplifier can be incorporated
successfully inte any existing home audio system.
The versatility of its jnput and output facilities
coupled with the wide measure of control afforded
by the Pre-Amplifier means that it can be used in
conjunction with most high quality audio equipment.

RCA PHOTOPHONE LIMITED
Lincoln Way, Windmill Road,
Sunbury-on-Thames,
Middlesex.

PRE-AMPLIFIER

INPUTS—Magnetic Pickup

B.78. 16 mv input for rated output. 300 c/s Turnover.
6 DB Roll-off at 10 Kc/s.

A.78. 14 mv input for rated output. 500 c/s Turnover.
16 DB Roll-off at [0 Kc/s.

L.P. 13.5 mv input for rated output. 500 c/s Turnover.
12 DB Roll-off at 10 Kc/s. Flattened LF at 50 ¢/s to
-+ 13 DB.

R.1LA.A. 1.5 mv input for rated output. 500 c/s Turn-
over. |4DB Roll-off at 10 Kc/s. 3 DB Flattening at
50 ¢fs.

Crystal Pickup. .35 volt with inbuilt equalisation from
constant amplitude to constant velocity output
enabling switched replaying characteristics to be

‘accurately employed.

Radio/Tape High Level 200 mv. Flat characteristic:
Low Level 50 mv. Flat characteristic.

Microphone 6.5 mv for rated output. Flat character-
istic.

Mixer Facilities for microphone input, with radio/tape/
gramo inputs.

OUTPUT. 1.2 volts from cathode follower stage.
TAPE RECORDING OUTPUT. [.2 volts cathode
follower independent of monitoring.

BASS & TREBLE. Plus and minus 14 DB at 50 ¢/s and
10,000 ¢/s.

VOLUME. Twin ganged control giving correct
gradation.
LOW-PASS FILTER.
5 Ke/s and Flat.
HIGH-PASS FILTER. Inbuilt, attenuating below
20 c/s.

FILTER SLOPE. Variable to 35 DB per octave.
POWER REQUIREMENTS. 375 v/7 ma, 6.3 v/
| amp.

Switched 10 Kc/s, 7 Kcfs,

MAIN AMPLIFIER
OUTPUT. [2 watts rated. Peak in excess of 20
watts over 20-25,000 ¢/s.
DISTORTION. Total harmonic less than .19, at
10 watts—700 cycles.
NOISE LEVEL. 85 DB below rated output.
DAMPING FACTOR. 50—also variable from
positive to negative values,
FREQUENCY RESPONSE. Within 0.2 DB
20—25,000¢/s 4 0.5 DB 10—60,000 c/s.
FEEDBACK. 40 DB total.
OUTPUT IMPEDANCES.
5 ohms.
INPUT VOLTAGE. |.2 v for rated output.
ANCILLARY POWER SUPPLIES. 375 volts
45 milliamps, 6.3 volts 2.5 amps available for VHF
Tuner, Pre-amplifier and Tape Reproducer amplifier.
POWER CONSUMPTION. [30 VA at full load.
AC input 100/150 and 200/250 volts.

PRICE £48.0.0 COMPLETE.

4 ohms, 7 ohms,
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MAINS

TRANSFORMERS

FULLY INTERLEAVED
SCREENED AND IMPREGNATED. ALL GUARANTEED

ALL PRIMARIES ARE 200/250 v. Half Shrouded
HSM 63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v, at 3 amps,,

SEPTEMBER, 1955

BAND 3 T.V.
CONVERTOR 186/196 Mo/s.

(**W. World,” May 1554).

Kit of parts complete to build this mosl
successtul unit comprising drilled chas-
sls, 7°x4°x24°, valves, wound coils,
and all necessary componerts. slightly
modified version using 8D3 instead of
EF80 valves. £2/5/-, post free. Send
for blue print and wiring diagram, 1/6
post free.

Provision has been allowed on chassis
for small power pack and AE switching.
Power Pack Components, including
Mains transf., 30/- extra.

5 v. at 2 amps. L aoroo. o S oo M8 N SRR 16/3 5 VALVE, SUPERHET, LATEST
H;él Output 250-0-250 v. 60 mfa., 6.3 v. ac 3 amps., 5 v. at 16/6 RADIO - GRAM CHASSIS &.v/a MiDGET series vaLvEs
amps.
Qutput. 3 WAVEBANDS :—L.W. 800m-2000m, M.W. 200m-550m, S.W. 16m-50m.
HS2, " 250-0:250, vz 801ma il sawee, o sssssssmwamsss sqgausss Jsasysssss 19/— Chaysis size 13§in. x 5}in. X 2}n. Attractive Glass Dial 10in. x 4kin. edge lit by

HS$30. 300-0-300 v, 80 mfa.... 19/-

HS3. 350-0-350 v. 80 m/a., 19/~
HST5. 275-0-275 v. 100

HS2X, 250-0-250 v. 100 m/a 21/-.

2 pilot lamps.

Horizontal or Vertical Station Names and 4 control knobs, walnut or
ivory to choice.

4 position W/C switch, L.M. §. and Geam. P.U. sockets. Modern

FS30. 300-0-300 v."80 mfa., FS3. 350-0-350 v. 80 mfa.... 2l/-
FS2X. 250-0-250 v. 100 m/a 23/— FS75. 275-0-275 v. 100 m/a 23/-
FS30X. 300-0-300 v. 100 m/ 23/-. FS3X. 350-0-350 v. 100

Mfa. i 23/-
All the above have 6
FS43. Output 425- 0.425 v.,200 mfa., 6 3v. 4 amps., C T.63v.
4 amps., C.T. 5 v. 3 amps. Fully shrouded ........................ 4716
FS50. Output 450-0-450 v. 250 m/fa,, 6.3 v. 2 amps., C.T. 6.3 v.
4 amps., C.T. 5 v. 3 amps. Fully Shrouded. ...ooereerenn. 67/6
F35X. Output 350-0-350 v. 250 mfa., 6.3 v. 6 amps., 4 v. 8 amps,,
4 v.3 amps., 0-2-6.3 v. 2 amps. Fully shrouded.................. 65/-
FS160X. Output 350-0-350 v. 160 mfa., 6.3 v. 6 amps,, 6.3 v.
3 amps., 5 v. 3 amps. Fully shrouded.............coooiiinie 44/
HS6. Output 250-0-250 v. 100 mfa., 6.3 v. 6 amps., C.T. 5 v.
3 amps. For receiver R1355. Half shrouded..................... 26/6
HS150. Output 350-0-350 v, 150 mfa., 6.3 v. 3 amps,, C.T. 5 v.
3 amps. .
F36. Output 250-0-250 v. 100 mfa., 6.3 v. T.5 v.
3 amps. Fully shrouded..........ooiniiimniiiiienniiiiiiaiinninann,
FS120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v.
2 amps., C.T. 5 v. 3 amps. Fully Shrouded........vor oo 29/9
FS150X. Output 350-0-350 v. at 150 mfa., 6.3 v. at 2 amps,,
C.T.6.3v. at2amps,, C.T. 5 v. at 3 amps. Fully shrouded...... 36

The above have inputs of 200/250 v.
OUTPUT TRANSFORMERS

MIDGET OP. 5,000Q to 3Q. ;;;
OPI10. [0/I5 watts output. 20 ratios on Full and Half Primary I7;9
OP30. 30 watts output. 20 ratios on Full and Half Primary 25/9
Wi illiamson's O.P. Transformer to Author’s specification.. E4/I3/6
Chokes for Williamson’s Ampllf'er, 30 H. at 20 mla o

10 H. at 150 mfa...ccoooooiiiiniiiiinn . A 32/—

FILAMENT TRANSFORMERS
All 200{250 v, Input

F3. 6.3 v. @ amp. 8f11. F3X. 6.3 v. @ 1.5 amp. 5/9
F4. 4 v. @ amp. 7/6. F6. 6.3 v. @ 2 am 7/6
F6X. 63v. @ 0.3 amp.5/-. FI2X. 12 v. § 1 719

p.
FUS. 02 -5-6.3 v. @ 2 amp. |0I- F12. 12.6 v. tapp:
@ 3amp....oeens

p.
F24. 24 v. tapped 12 v. @ 3 amp..

F29. 0-2-4-5-6.3 v. @ 4 amp... 17/9
FUIZ.: 0-4-63 v. @ 3 amp 17/6
FU24. 0-1224 v. @ | amp 17/6
F27, Two windings 12 v. @ l 5 amp. 20/-
F34. 49-15-24 v. @ 3 amp. 26/6
F39. 9-15v. @ 6 amp 29/~

Transformers suitable lor Low Voltage Lighting. Fully shrouded
wnth termlnal blocks, 230 v. Input. 12 v. @ 20 amp. £6. |2 v.

or 10 v.
Fé/4. Four windings at 6.3 v. tapped 5 v. @ 5 amps. each, glving
by suitable series and paralle| connections up to 6.3 v. @ 20
AMPS.  ©ooeietienierreeietetetnaosennatsereatsatannsaarnanaannn s ann e seinnn 51/6
Quotations, etc., stamped addressed envelope please
C.W.O. (add 1/6 in £ for carriage)

Export enquiries invited

H. ASHWORTH (Dept. W.W),

676, Gt. Horton Road, Bradford 7, Yorks.

TNV B. e sttt eieteetaeereeesen s s e st n e s e sz ee s e taes an 21~ %:;’ﬂ“?knl‘} ccmls L:ldmsfnlt:le ﬂ“ f;""}x agd only q‘é?;%‘%s %omnolll)entslused throughout.
aye
Hls(:)mﬁ/a 300-0-300 v. 100 m/a 2'/- HS3X, 350-0-350 v. 2”_ uola{es chassis ::omnglinese All(igned lndlg:;ﬂtslﬂted/rud; for ?x‘:: Spmosniteanl,
........................... BRAND NEW & GUARANTEED. £9.15.0 Carr. and ins. 4/6.
Fully Shrouded 3. . o o o . o
EspsaTider). @it RTERRR €0 wifs.. 6:3ikaatki ohm'speakurs: smtabl.e for this chassns.aval.lable8 19/6,10” 25/
Vo 2 AMIPS.  ceuenrtmmnaaeeeanretsieiiiaesierossrars oanataasassnteanrann s 16/9 This chassis is a geauine bargain and delivery is reasonably good.
FSMé6 (Madget) Qutput 250-0-250 v. at 60 mfa., 6.3 v. ac 3 s
AMPS., 6.3 V. A 2 AMPS. cevienrererrmsansuonvensernresosessosasssornssesnss
Output.
FS2. 250-0-250 v. 80 M/a...ccuiiruieriuuariironnirurrianaeriaaanicanseraanan 21/- BEST EVER VALUE IN RECORD PLAYERS

Latest B.S.R. Model,

full instructions and template.

3 speed Autochanger Mixer Unit. Famous Magidise 7in., 10in.
and 12in. record selector, Modern cream styling. Dual X{al cartridge stylus lor high
fidelity reproduction. As used by leading Radiogram Manufaciurers.

OUR BARGAIN PRICE Q%gns. post free.

Complete with

ELECTROLYTICS Leading Makes New Stock

TUBULAR
25/25v.,50/12v. 1/9
50450 v. 4/500 v. 2fe

CAN TYPES

8484507, .... 4/8
8+16/450 v. .. 5/-
2/- | 16+16/275 v... 4/8

80 CABLE cO-AX|AL

SPECIAL.—Semi-air spaced polythenes
standard 1in. diam. Stranded core

Feeder losses cat 50%. d. yd.
26 | 16+16/450 v. .. 5/6 | coelot gpmacut 80%. g
4/6 | 16+18/450 v. .. 6/~ | SOCRETS ...... I
5/~ | 82/350v. ..... 4/- | COUPLERS ...... .. 18
16/450v. ...... 3/6|32+432/450v... 6/6 | OUTLET BOXES . 4/6
18+16/450v. .. 5/6 |60+250 v. .... 6/6 (BSAOLoAhNCli‘-'%dTWIN FEEDER per vd.
32/350 v. . 4/- | 80+100/350 v.11/8 g
82/500 7. ...... bl |80+250/275 v. 1216 | don o SCRCENED FEEDER per yd.
32+32/350 v. .. 5/6 | 100+200/275 v.

32432/500v. .. 7/6

CONDENSERS.—Mica, 8. Mica, oera-
mics. All pref. values, 3 pf. to 680 pf.
6d. ea. Tubulars, 450 v., Hunts and T.0.C
0005, .001, 005, 01, 02 and .1 350 v.,

(05, 1’500 v. Hunts, 1/-. .25 Hunts,
1/6 .5 Hunts, 179.

12/8 | 50 onl;i }J%IAX CABLE 8d. d.
1000+1000/8 v. 6/8 | dia. B b2

SPEAEKER FRET.—Expanded Bronze
anodised metal 8in. x 8in,, 2/3; 12in. x
8in., &/-; 12in, x 1Zin., 4/3. 12in. x
16in., 6/-; 24in. x 12in., 8/6. ete.

JASON F.M. TUNER

UNIT 87-105 mc/s

Kit of parts to build this modern and highly
successful unit complete with drmed
chassis and J.B. dial, wound coils and
soreening cans. 4BVA miniafure valves, and
al 'y quality ete., for
only £6/10/- po:t free. Superior dial cali-
brated me/ s, edge lit by 2 pilot lamps, 12/8
extra. Power Pack components kit,
including double wound mains tnns!ormer
£2/5/- extra.
Tested and approved by * Radio Con-
structor,” etc. Illustrated handbook with
full details 2/-, post free.

RESISTORS

Carbon type. Pref. values 10 ohmi-
10megohml 20% Tol. } w, 3d.; ¢ w. bd.;

. 9d.
10% Tol. § w. 9d.. 5% Tol. § w. 1/
1% Hi-Stab, } w.

WIRE WOUND TYPES

Wire ends., Silicone coated, 25 obms—
10000 ohms, 5 w., 1/3; 10 w., 1/8; 15 w.,
2{-. 15000 ohms—83000 ohms. 5w, 1/9:
10 w., 2/3.

ALUMINIUM CHASSIS

18 g. Plain undrilled. Folded 4 sides.
corners. ﬂxmg holee
Depth 2}in., 7in. x 4ln., 4/6; 9 x
8in., 5/9; 11in. x 7in., 6/9; 13in, x 9m
8/6; 14in. x 1lin., 10/6, etc.

BY THORNTON HEATH STATION.
C.W C.0.D.
lolb., 2/6 Send !or our Bargain Lists, 3d.

§.T.C. RECTIFIERS

K3/25 2 kV,, 4/3; K3/40 3.2 kV., 6/-
K3/45 3.6 kV.. 8/6; K3/50 4 kV., 7/3.
K3/100 B kv, 12/8- K3/160 14 kv,
18/-; 125 mA., 4/-; RME

5/9; RM4 250 v. 275 mA., 16/-; HT58
250 v. 200 mA., 26/8.

PRE-SET W/W POTS

T.V. knurled slotted knob type. 25 ohms o
30000 obms, 3/-; 50000 ohms, 4/-;
50000 ohms to £ Megohms (carbon) 3[»

VOLUME CONTROLS

lin. semi Midget Type, Long spindles.
All values 10000 ohms to 2 Megohms.
Less sw., 3/-; S.P. sw., 4/-; D.P, sw., 4/9.
All individually boxed. Guar. 12 months.

RADIO COMPONENT SPECIALISTS
10BRIGSTOCKRD., THORNTON HEATH, SURREY

Phone: THO 2188 Hours 9 am—6 pm.,

| pm. Wed. Open all day Saturday.
BUSES 130A, 133, 159, 166, 190.

Post & Packing up to 4lb., 6d., lib.,1/-, 3lb., 1/, 5lb., 2/-,
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The Walk—around Shop presents the AN/APN 1.

The AN/APN 1 Unit was originally designed for installa-
tion in aircraft and provided measurement of altitude during
flight. It comprises the following:—

(1) R.F. TRANSMITTER

' (2) RECEIVER
(3) A.F. AMPLIFIER

AS DETAILED RIGHT

In addition it also contains a vast amount of useful com-

ponents including:—3 Relays, one being a 4-pole change-

over type. 3 1 megohm ! per cent wire-wound resistors.

One 8x8%20 mfd. 350x350x 150V D.C. condenser,

2 Panel mounting Fuse holders. 3 Twin-gang Potentio-

meters and several other components.

VALVE Line-up:—5% 12SH7; 2X 128J7; 2X955; 2 X 9004,
1 X VR150/30; 2%x12H6. Total of 14
valves, most of them are suitable for
Car Radios.

THE COMPLETE UNIT is attractively housed in a black
crackle metal case, suitable for rack or bench mounting;
size 18" X 7" X 6",
PRICE Complete (less dynamotor) 42/6
Post & Pkg., 2/6 /

(1) R.F. TRANSMITTER

A sub-chassis 33" x63"x2}” containing a R.F. Trans-
mitter operating 67.42 cm. (445 Mc/s) with a bandwidth
of 40 Mc/s. Modulation of its carrier is by means of a
Moving Coil Transducer with a metal diaphragm. The
proximity of the diaphragm effectively changes the resonant
frequency of its tuned circuit, to produce frequency modula-
tion. This transmitter utilises TWO 955 (VT 121) valves, and
can quickly be converted for Radio Controlied Models; the.
frequency for this purpose being in the band, or for

70 cm. work. PRICE, post paid |8/ 6

(2) RECEIVER

A sub-chassis 34" X 61" x21” houses a Receiver tuned to the
transmitting frequency. Contains TWO 9004 valves. For

use in 70 cm. band.
PRICE, post paid 12/6

(3) A.F. AMPLIFIER

An Audio Frequency Amplifier in a sub-chassis 5" x3” x3}”
R/C coupled, using TWO 12SH7 and ONE 12SJ7 valves;
and can be used for Telephone Intercom., Pre-Amplifiers,

etc.
PRICE, post paid 13/=

ABSORPTION WAVEMETER

Easily converted to 2 metres or 70 cm.
In Copper-plated metal case 3}” x43” X 53"
with dial calibrated 0-100 and 120V Neon

REFLECTOR
in bakelite case

fitted with small bayonet cap

- Tube. Coverage approx. 190-210 Mc/s. holder. Size 5 inches in
New. 6/6 each post paid. diameter by 3 inches deep. ~ 2/6 post paid
OSCILLOSCOPE CATHODE ACCUMULATORS
¥AY 3’1‘;}:?53' e tence: complete Of well known manufacture. 2 volt, 10
ype 53 S ! > p ampere/hour. Lead Acid.

‘with Mumetal screen and base.
NEW. Post paid. Only 22/6

Miniature POCKET RADIO

Incorporating high ¢Q* technique THE COMPLETE KIT OF PARTS
using the New Ferrite rod. Made includes a Type OL10 Hearing Aid (with

= A . Crystal microphone) in perfect working order
possible by S“!‘ple conversion of an  gith miniature car phone and moulded ear
ex-Govt. Hearing Aid.

insert attached : fer_ritdq rod, germ;?illllm diode,

. . . components, circuit diagram and full instruc-

Technical Details. A Germanium tions.  price £2 6s. Od. post paid
Diode Detector circuit followed by
the existing 3 valve Amplifier, giving

(or without crystal microphone £2 2s.).
Batteries extra: 1.5v. L.T. (Type D18), 8d.;
adequate amplification throughout
the medium wave band.

30v. H.T. (Type B119), 4/3.
This conversion can be carried
out in approximately 30 minutes.

SEE and HEAR this Miniature POCKET RADIO demonstrated.

OPEN ALL DAY SATURDAY

The Walk-around Shop

LANgham 0141

5/- Post and packing. paid.

NOTE: As the crystal microphone is not
used in the Pocket Radio, It can, if desired,
be used as a general microphone and it does
not require a matching transformer.

NOTE : Orders and Enquiries to Dept. * Shop hours: 9 a.m. to 6 p.m. Thursday : 9 a.m. to | p.m.

PROOPS o5 o

52 TOTTENHAM COURT ROAD LONDON : W.l. Telephone :
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There’& a wonderful juture
Sor you in -

Train to meet the need for pioneers in this
expanding field.

Every day the demand for the expert in electronics
grows. Radio, television, radar and the whole field of
industrial automation are rapidly expanding, and the
trained specialist assures for himself a well-paid
career in this quickly developing profession. Here is
your opportunity to enter for

4-year Course in Electronic Engineering.
Intended for outstanding Science sixth-formers who
are capable of training into future team leaders in
scientific applications. Final qualifications are B.Sc.
and City and Guilds Full Technological Certificate
in Telecommunication Engineering. Next course
commences on 4th October, 1955.

E. M. l. INSTITUTES

Dept. 127AA, 10 Pembridge Square, London, W.2.
Telephone : BAYswater 5131/2,

The College associated with a world-wide electronics industry, including *His
Moster’s Voice,” Morconiphone, Columbia, etc.

I1A.42

A. C. SOLENOID TYPE SAJT.

Continuous 2 b, at 3"
Instantaneous to 6 lbs.

100% PRODUCTION
INSPECTION

Larger and Smaller Sizes
Available.  Also Trans-
formers to 6kVA 3 Phase.

R. A. WEBBER LTD.

18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 74065

H. WHITAKER G38J.,
SYCAMORE WORKS, SYCAMORE AVENUE, BURNLEY

Phone: BURNLEY 4924 (A.R.B. APPROVED)

Manulacturers of precision Quartz Crystals in & wide variety of bases covering the
compleu range 40 Kc. to 18 Me. in iundmmenml (requencles. All are made to

and freq can be given up to .0059,.
Plated electrodes of gold. silver or aluminium with wired In spot welded contacts
are available. Quotations can be given for any type of cut or mode of oscillation
including a complete range for filter circults with zero temperature co-efficient
over a sensibly wide temperamre range. Our new works is equlpped with up-to-
the methods, X-rav orientation ensuring accuracy
of all cuts. Artifictal aging by etching and plating by evaporation under vacuum
ensure loog term stability of the final calibration. Early delivery can be given
o1 most Lypes. Qur regrind service is still available and in some cases we are prepared
to quote for lowering the frequency of your existing crystals,

SPECIAL OFFER:
200 ke. DT cut, zero temperature flicient over the ge—30" i le to
455° centigrade. Frequency adjustment .005% or better. , Mode: Face shear,

Bilver-plated electrodes, wire mounted. Basing }in. pin spaced. Other Lases to
order, £1 each.

TECHNICAL TRADING CO.

SPECIAL BARGAINS—SATISFACTION GUARANTEED

T.V. CABINETS. Large purchase enables us to offer new top-grade table cabinets
at keenest priccs, {amous 1954 models complete mask, glass, spkr., fret in front 14in
{size 174in. H. X 17in. W. x 16}in. D.). 35/- (carr. 6/-). 17in. 39/- (carr. 6/-),
Large 1954 de luxe consoles with doors, beautifully matched walnut finish, mask
glass, castors, 14in. or 17in (size 38in. H. x 24in. W. x 20in.D.). £8/15/- (carr.15/-).
ELIPTICAL SPEAKERS. 7 x 4, 9,000 lines. as used in above table cabinets. 16/6.
(P. & P. 1/-). 8in. speakers with trans. 17/8 (P. & P. 1/3).

H AERIALS. 35/- complete all lashings, famous make, original wrappings, listed
approx. £4/5/-, complete all lashings (carr. 5/-).

AUTO CHANGE GRAMS. Latest 3 speed, 3 valve, 10in. speaker, compact rexine
cases. 186 gns (carr. 10/-).

DST100 REJEIVERS. 7 waveband, with 13 valves, 10 m.-4,000 m. continuous.
maina operation, B.F.0., ' § '" meter, noise limiter, vernier dial, 4 w. output. £19
{carr. 12/6).

VALVE VOLTMETERS No. 2. Excellent condition. £12/10/-. 339A Cossor DB
scopes complete, untested. £14. Ditto 3339 £10. Mullard ER00 scope, tested,
£16. Marconi TF336/2, wide band B.F.0., £12 (all carr. paid).

B.0.1000 TRANSCEIVER3 with 16 all-dry valves, beautifully compact. £8/10/-
(carr. 5/-).

No. 22 SETS. Excellent condition. £7/10/-. No. 18 sets complete £3/10/-.
HALLICRAFTERS H.T..11 20 w. radio tclephones compiete, less power pack,
£9/10/~ (carr. 7/6).

10/20 WATT AMPLIFIERS. Mobile 12 volt operation, 5 stage, push-pul! 6L8, com-
plete in compact case, cost approx. £30. Good conditlon, untested, £5/10/-. Ditto
115/230 v. A.C. operation £5/10/- (varr. 7/6).

RETENTRANT SPEAKERS to match above. tested, £3/15/- (carr. 6/-). Double-
ended retentrant speakers, famous manufacture, compact, bargain, 35/~ (carr. 4/s).
SOUND POWER MIC/HEADSETS. Complete 9/8. Btandard teilephone handsets
7/6. Complete sound power telephones, Ad. Pat., 35/- (carr.-3/-).

3 GANG CONDENSERS Cer. insul. 3/8. With trlmmers 3/8. Small tuning conds.,
16 -+ 15, 30 - 30, 15, 50, 100 pf.. 1)~ each

MAINS TRANS. 250-0-250 100 m.a. 6 v. 44. 5 v. 2 a. 17/6 (post 1/6). Ditto, less

. 5 volt winding, excellent quallty, new, 9[6 (post 1/6).

CEROME-VANADIUM SCRWEDRIVER KITS. 6 different heads, pocket case,
6/9. Ditto, 7 tool de luxe, 9/8 (post 8d.).

T.V. C}IASSIS. With circuits of complete T.V. Consisting 3-valve R.F. unit and
4-valve I.F. strip, recent famous make, using EF91, etc. 25/~ less valves.
GUARANTEED VALVES. EA50. VR78 1/6, 8P41, 8P210, VRI35, VRS54 2/-,
6B8 3/-, KTW81/3, 6K7G, 6J5Q, 128G7 4/-, EF50, PY3I 4/8, GAL5, 68K 7, 128K 7.
5/-, EL91. 6BES, 6AC7, 8C6, 6[)6 68H7, 12A6 5/8, KT44, EF9l, 6887, 1208
8/-, ECC91, 6J6, EY91, 807 6/6, 12AT7, 68A7, 128J7 /-, 6V6GT 6C4,
63N7GT 7/6 1‘2AX7 12AU7 6F33, 6K8G 8/— 6Q7GT 524 6L6 8/6, 6AGT,) 1"\1:[7
9/6, 832, 805, 808 17/6, 829B 25/, 813 45/-, ete.,

M MOTORS MARK X (repeater). Unused 3/6 (post 1/-) 1/20th H.P. A.C./D.C.
series motors, long double spindle. 19/~ (post 1/-). Mallory 12 v. vibrapacks, com-
plete, 12/6 (1/6 post).

SEMI MIDGET CABINETS. Rexine back, dial, knobas, fret, new, 9/8.

25 UNITS, complete, 12/8. .002 18 kV Visconol condensers 4/9. 20H 150 m.a.
chokes 9/8. Mu-metal VCRS7 screens 5/-. Resistors }-j w, 3d., 1 w. 4d., 2/3 w. 6d.
1,000 other snips to callers.

Technical Trading Co., 181 Lake Road, Portsmouth
PHONE : 5785

% {4 ranges
% Linear scale

Y 200/250 volts A.C.

mains operation

% Condenter leakage
test

% Internal standards of
1%

% Full guaranteed

The MODEL CR50
BRIDGE measures from
10pF to 100 mFd and from
| ohm to 10 megohms in
fourteen ranges, having a
total scale length of 120
inches. !ndication of balance i; given by a magic eye fed from a high
gain pentode amplifier. Designed for bench use with case and panel of
steel, finished black crackle. Complete with valves and instructions
ready for use from A.C. mains. ONLY £7/18/- plus 4/6 carr./packing.
Over 600 of these instruments have now been sold,

SG50 SIGNAL GENERATOR covers 100 ke/s to 80 Mc/s in six
ranges on fundamentals (not harmonics), modulated or CW, Uses
two type EF9l valves and SenTerCel rectifier. Mains transformer.
The directly calibrated scale lengeh is greater than 60 inches. In olive
green case %in. x 13in, x 4in, with front panel of green Perspex en-
graved white. ONLY £8/10/-, plus /- carr./packing.

VV50 VALVE VOLTMETER measures up to 250 volts A.C., RF,
and D.C. with Input impedance of || meghoms, ONLY £7/I9/6. plus
4/6 carr./packing.

Please send a stamped and self addressed envelope for further derails,
sent by return post. H.P. terms available. Callers only—Charles
Britain (Radio) Ltd., || Upper Salnt Martin’s Lane, W.C.2,

Post and H.P, orders to—

GRAYSHAW INSTRUMENTS

PARK STABLE YARD, LEYTON ROAD, HARPENDEN, HERTS.
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MAINS TRANSFORMERS
Primary, 200-250 v. P. & P. 2/-.

300-0-300, 100 mA. 6 v. 3 amp.
5 v. 2 amp., 22/6.
Semi-Shrouded, drop through 380-0-
380 v., 120 mA., 6 . 4 amp., 5 v.
2.5 amp., 22/6.

Drop thro® 350-0-350 v. 70 mA. 6 v.
2.5 amp., 5 v. 2 amp.. 14/6.

Chassis mounting or drop-thro'. Pri.
110 250 v. Bec. 350-0-350, 230 mA.,
63 v. 7 amp., 6.3 v. 0.5 amp., 5 v.
C.T.. 0.5 amp. 4 v. 4 amp. P. & P. 3/8,
32/6.

Chagsis mounted and fully shrouded,
80 1nA., 6 v. 3 amp., 5 v, 2 amp., 14/6.
250-0-250 80 maA., 6 v. 4 amp., 14/-.
Drop thro® 270-0-270, 80 mA. 6 v.
3 amp., 4 v. 1.5 amp., 13/8.

Drop thro® 270-0-270 60 mA., 6 v.
3 amp., 11/8.

250 v. 350 mA.. 6.3 v. 4 a.. twice 2 v
2 », 19/6.

Anto-trans. Output 200/250 H.T. 500 v
250 mA.,6v. 4a.,twice,2v.2a.,19.6.

250-0-250, 60 mA., 63 v. 15 a.,
0-5-6.3 v. 1.5 a., 10/6.
Auto Trans. Input 200,250. H.T.

350 v. 350 mA. BSeparate L.T. 6.3 v.
7a.,63 v. 1} amp., b v. 3 amp., 25/~
P. & P.

Primary, 230v :nuy shrouded, screened
primary, 13 v. 1 amp., 7/6.

Pri. 200 v. 8ec. 500-0-500 and 500-0-500
250 mA., both windings. 4 v. 3 amp.
4v.3 amp., 39/6. P. & P.5/-.

Mains Transformer, fully impregnated.
Input 210, 220, 230, 240. Bec.350-0-330
100 mA., with separate heater trans-
former. Pri. 210, 220, 230, 240. Bec.
6.3 v.2 amp., 6.3 v. 3 amp., 4 v. 6 amp.
and 5 v. 2 amp., 30/-. P. & P. B/-.
350-0-350 75 mA. 6.3 v. 3 a. tap 4 v.
6.3 v.1a., 13/8.

500-0-500 125 mA. 4 v. O.T. 4a., 4 v.
C.T.4a., 4 v.C.T. 2.5 a., 27/6.

5000500200mA 4v.0T.4a, 4v.
O.T. 5 a., 4 v. C.T. 4 a., 39/6.

Ghn. M.E. Speaker, 1,000 ohm feld.
15/-.

R. & A. T.V. energised 6}in. speaker
with O.P. trans, field coil, 175 ohms
9/6. P. & P. 2/6.

B. & A. 6}in. M.E. speaker, with O.P.
trans. ficld 440 ohmw, 10/6. P. & P. 2/6.

Volume Controls. Long spindles less
switeh, 50K, 600K, 1 meg., 2/6 each.
P. & P. 3d. cacha

Volame Controls. Long spindle and

switch, 3, §, 1 and 2 meg., 4/- each.

10K and 50K, 3/68 each. § and 1 meg.,

long spindle double pole switch, minia-

ture, 5/- P. & P.3d. each,

Trimmers, 5-40 pf., 5d 10-110, 10-250,

10-450 pf., 10d.

Twin-Gang .0005 Tuning Condenser} 5/~

With trimmers, 7/6.

Twin Gang, .0005,

3tx3x1fin., 6/6.

3-zang .0005, with feet, slze 43 x3x

14n., 7/6.

T.V. Coils, moulded former,iron-cored
- wound for re-winding purposes oniy.

Ali-can 13 x 1iin., 1/~ each, 2 iron-core

Ali.can 23 x jin., 1/@ each.

Used Metal Rectifier, 25¢ v. 150 mA.,
6/6. Metal Rectifier, 230 v. 45 mA., §/-.

Metal Rectifier. BM2, 125 v. 100 mA.,
3/6.

with feet, size

OUTPUT TRANSFORMERS. Standard
type 5,000 ohins imp., 4/9; 42-1 with
extra feed-back windings, 4/3. Minia-
ture 42-1, . Muiti-ratio 8,500,
7,000 and 14,000, 5/8. 10-watt push-
pull, 6V6 matching, 7/= 90-1 3 ohm
spcct.h coil, 6/6.

PUSH-BACK CONNECTING WIRE.
Doz, vds., 1'6. Post paid.

STANDARD WAVE-CHANGE

SWITCHES. 4-pole 3-way, 1/9; 5-pole,
3-way, 1/8; 3-pole, d-way 1/9: 9-pole
3-way, Mlnlal.ure tvpe. long
spindle 3-pole 4-way, 4-pole 3-wauy and
4-pola 2: way, 2/8 each. 2-pole 11-way,
twin-wafer 5/-; I-pole 12-way single
wafer §j-. P. & P. 3d.

PERMEABILITY
TUNED T.V, UNIT
Input 300 ohm bal-
anced line, coverage
54 Mc/s—89 Me/s and
174 Mo/s—217 Mec/s.
vision I.F.:—45 Me/s.,
sound 40.5 Me/s. Uses
BAKS5 RF vaive, BAKS
as mixer, and 6C%
Oscillator.  Provision
for auto-gain control,

Mains Droppers. 0.3 amps., 460 ohins.
tapped 280 and 410, 1/6; 0.2 amp., 717
ohms, tappes at 100 ohms, vitreous, 1/6;
0.3 amps. 950 ohms, tapped 700 and
825, 2/6: 0.2 amp., 1,000 ohms.
vitreous, tapped 2/8; vitreous, 0.3
amp., 700 tapped 680, 640, 600, 3/8.
P. & P. on each 3d.

T.V. Width Controls, 3/6.

PERSONAL SHOPPERS ONLY.
,Eanrger 17/6: 12in. 2718.

in.

9in. wide.
8}in. deep, 4in. high, Din. blank-scale. Width including scale-overlap 1d4in. Four stages per-
meability tuned. Complete with 3 valves. Post and Pkg. 3/-. £2/19/6.

T.V. CONVERTER for the new commercial stations, complete with 2 valves. Frequency can
be set to any channel within the 186-196 Mc/s band. LF. will work into any existing T.V
receiver between 42-68 Mc/s. Input arranged for 80 ohm feeder. EF80 as BF amplifier. ECC81
as local oscillatcr and wiver. The gain of the first stnge, R,F. amplifier 10DB. Required
power supply of 200 D.C. at 25 mA., 6.3 v. A.C. at 0.6 amp. Input filter ensuring freedom from
unwanted signals. Bimple ‘djuvt.men'.s only, no instruments required for trimming. will
work into any T.R.F. cr superhet. Bize 4} x2} % 2in. P. & P. 2/6. £2/19/6. Double wound
malns transformer, 200/250 v. metal rectifier, and smoothing condenser to suit above 18/6.

R.F. E.H.T. OSCILLATOR COIL. 6-9 KV with EY5] rectifier windlng. and cirenit disgram, 15/-
As above but complete with 6V6, EY51 and assogiated Cirenit
37/6. As above but complete with line 0.P. trans{ormer, scan colls and frame O.P. transformer,
£2/19/6. P. & P. 3/.
PLASTIC QABINET, a3 illustrated, 11}in. x
6)in, x Biin., in Walnut and Orcam also in
polished Walnut ccmplete with T.R.F.
chassis, 2 wavcband scate, station names,
new wave-band, back-plate, drum. pelnter,
spring, drive spmdle, 3 knobs and back.
22/6 P. & P.3/6. AS ABOVE, with superhet
hassis, 23/6. P. & P. 3/6. Either of the
a.bove items complete with 5° P.M. speaker
and O.P. transformer, 17/6 extra.
Used metal rectifier, 230 v. 50 mA., 3/6:
gang with trimmers, 6 6; M. and L.T.R.F.
colls, 5/-; 3 obsolete ex-Govt. valves, 3 vih
and circuit. 4/6; heater, trans., 8/=; volure
control with =awitch, 3/6; wave-change
switeh, 2/=; 32 % 32 mfd., 4/-; bias condenser.
1/-; resistor kit, 2/-; condenser kit, 4/-.
Used A.C. malns 200/230 volts, 4 valve plus metal rectifier. medium wave superhet in polished
walnut cabinet, size 14 x 9} X 74°, complete with valves 6KS8, 6K7 6Q7 and 6F6. 6} P.
speaker. Fully guaranteed. P. & P. 7/6. £3/15/-.

P.M. SPEAKERS. 6} closed field 18/6. 8 closed field 20/8. 10” closed fietd 25/-. 3}* 16/6.
P. & P. on each 2/-.
EXTENSION SPEAKER Iu polished walnut, complete with 8in. .M. P. & P. 3/-. 24/6.

SINGLE SPEED PLAYER. A.C. mains 200/250 v., complete with needle armature pick-up
in a really wonderful polished walnot cabinet, will take up to a 12 inch record. Pull-out draw on
steel runners. Original list price £8/17/6, our prlce £4119/6, post and packing 10/-.

Three speed antomatic changer by a very famous manufacturer, current model. Will take
7in., 10in. or 12ia. records mixed. Turnover erystal head. Cream fmish.
VERY LIMITED QUANTITY,
AC. Mains 200/250. £7/19/6. P.& P.4/8.

1,200 ft. High impedance recording tape on aluminium spool. 12/6 post paid.

CUB one-sixth h.p. A.0. 220/230 v. by Brook Motors. Reversible for continuous runsing, £4/8/6
Post and pkg. 7/6.

Radiogram Chassis, 5 valve A.C./D.0. 3 wave-band superhet 195/255 v. 19-49, 200-550 and
1,000-2,000 metres, I.F. 470 Ke, size of chassis 13 x 6} X 2}in., slze of reale 7} x 3}in. Valve
Une-up 10C1, 10F9, 10LD11, U404 and 10P14. Twin mains filter input, 2 dial lights and 8in.
P.M., £8/17/6. P. & P. b/-.

SPECIAL OFFER 8in. P.M. speakers, removed from chsassis, fully guaranteed. Al by
tamons manufacturers. P. & P. 1/6. 12/8.

CONSTRUCTOR'S PARCEL, medium and long wave A.C. mains 230/230 2-valvé plus metal
rectifier, comprising chassis 10} x 4} x 1jin., 2 wave-band scale, tuning condenser, wave-
change switch. volume control, heater ‘trans., metal rectifier, 2 valves and v/holders, sinoothing
and bias condensers, reslscors and small condenscn‘ and medium and long wave coil, litz
wound 22/8. P. & P. 26 extra. Circuit and point-to-point, 1/3.

CONSTRUCTOR'S PARCEL, comprising chassie 12} x 8 x 2}in., cad. plated, 18 gauge, v/h.,
1.F. and trans. cut-outa, back -plate, 2 supporting brackets, 3 wave-band scale, new wavelength
stations names. Bize of scale 11§ x 4fin., drive, sp., drum, 2 pulleys, pointer, '2 bulb holders, b
pax. 1.0, th 4 knobs and pair of 465 [.F.s, '.wln gang, 16 x 16 mfd. 350 wkg., mains trana.
250-0-250 60 mA. 6.3 v., 2 amp., 5 v. 2 amp. and 6}in. M.E. speaker with O.P. truns. 39/8.
P. & P. 3/6.

CR100 Coil packs in first-class condition less oscillator section, complete with 4-gang tuning
condenser, 19/8. P. & P. 3/6.

CR100 485 Ko. LF.s, types 3. 4 and 6 and F.B.0., new condition, 7/8 each. 465 Ke. Xtal for
CR100, 12/6.

4-gang tuning condenser for CR100, 9/6.
POLISHING ATTACHMENT for electric drills. Quarter inch spindle, chromium plated 5in.
brush, 3 polishing cloths and one sheepskin mop mounted on a 3in. rubber cup. Post and pkg.
1'6. 12/6. Spare sheepskin maps, 2,8 each.
POTATO AND VEGETABLE PEELER. By !amons manufacturer. To suit models A200 and
A700. Capacity 4}ibs. complete with water pump. All aluminiam construction, white stove-
enamelled finish, Originally intended lor udnptalion on an electric tood-mixer, can be easily con.
verted lor hand operation, 39/6. 3)-.

TUSED A.C. MAINS 5 VALVE 3 WAVE-BAND SUPERHET CHASSIS
Size 11} x 8% x 3in., complete with 3 wave-band scale, size 108 x 5}in., pair of 463 Kec/s IFs,
tuning condenser, mains transformer, volume eontrol wlth switch, tone control. 3 waveband
coil pack (this ls a completely detachable coil pack on separate small chassis), various small
condensers and resistors and biasing condensers. 19/6. Post & Pkg. 3/6.
40-WATT FLUORESCENT KIT, A.C. mains 230/240. Comprising choke, power-factor con-
denser, 2 tube holders, starter and starter-holder. P. & P.3f-. 17/6.
20 watt A.C. or D.C. 200/250 v. FLUORESCENT KIT comprising trough in white stoved enamel
finish, two tube holders, starter and holder and barreter. Post and packing 3/8, 12/6.

Crystal Diode, 1/8, post paid
Used 8in. Tube with ion burn, 17/8,
post paid.

Line 0.P. Traustormer in aluminlum can
mounted In rubber, 12/8.

Speaker Matching Unit on aluminium
chassls, 3-15 ohms reversible, 12:8.
Line and E.H.T. Transiormer, 14 Kv.,
using ferrocart core, complete with
llne and width control, and corona
shields U37 rectifier winding, 35/-.
Line' and E.H.T. Transformer, 9 Kv.
using ferrocart core, complete with
built-in line aud width control. Mounted

on small all-chassis. Overall size
43x1tin. EV351 rec. winding, 27/8.
Scnn eoils, low Ilne low lmpedance

w mawh nbovo 27 6 P & P. 2[—.

Line and E.H.T. Transiormer, 9 Kr.
ferrccart core, EY51, heater winding,
complete with scan colle and fratne
output tranaformer. and line and width
control, £3/5/-. P. & P. 3/-.

As above, but complete with llne and
frame blockiug transformers. 5 Henry
250 mA. choke, 100 mfd. and 150 mfi.
250 wkg. 380 mA. A.C. rippls. £2/19/6.
P. & P. 3f-.

Valve Holders, moulded octal Mazda
and loctal, 7d. each. Paxolin. ocwal
Mazda and loctal, 44, each. Moulded
B7G, B8A and B9\, 7d. each., B
moulded and BY9A with screening can
1/8 each.

32 mfd. 350 wkg. /e

16 x 24, 350 wkge. 4i-
4 mfd., 200 wkg /
16x8 mid., 500 w i
16 x16 mid., 500 w {
16 x 16 mfd., 450 wkg. ]
32x32 mid., 350 wkg. =
25 mid., 256 wkg.... 1d.
250 mid., 12 v. wki 3 -
16 mfd., 500 wkg., wire ends.. 3/

8 mid., 500 v. wkg., wirc ends. . i
8 mfd., 350 v. wkg., tag ends.. /
50 mfd., 25 v. wkg., wire ends. . }
100 mfd., 350 wkg. .
100 mfd., 400 v. wkg., 280 mA.
AC. rlpple 3
150 mfd.. 350 v. wkg.
AQD. rlpple L
200 mfd., 275 wkg
16416 mfd., 350 wk;

604100 mfd.,
50 mfd., 12 wkg... .
50 mfd., b0 wkg

Minjatare wire ends moulded, 100 pt
500 pi., and .00, each, 7d.
Combined 12in. mask and escuicheon,
in lightly tinted Perspex. New aspect
edged in brown. Fits on front of
ca!;inet, 12/6. Asabove for 15 {n. tube,
17/8

Frame Oscillator Blocking Trans., 4/8.
Line Osc. Blocking Trans., 4/8.

CHOKES:

2-20 Hen. 150 mA., 15[—
6 Hen., 273 mA..
100 Hen., 40 mA., 15 -
9 henry 150 mA., 3/6: 250 mA.
10/6; 5 henry 230 maA.,
8/6.

P.
B2
P.

& P.
& P.
& P,
A.10 hen
60 o

Wide Angle P.M. Focus Units. Vecrnier
adf. state tube, 15/-.
Energised Focus Coil, low resistance
mounting bracket, 17/6.
Ion Traps for Muilard or Buglish Electric
tubes, §/-, post pald.
Standard 465 Kc. fron-cored I.F.s,
4x1$x1jin., per pr., 7(6 Wearits
standard. iron-cored, 40.) Ke. LFs,
3) x 1§ 1Hin., per pr., 9/6.
Iron-Cored 465 Ke. Whistle Filter, 2/8.
465 KC. MIDGET LF.s. Q.120 size
1jin. long, lin. wide, jin. deep by very
famous manufacturer. Pre-aligned
adjustable iron-dust cores, per pair,
12/6.

SIGNAL
GENERATOR

4-19-6

Coverage 120 Kc/s-84 Mc/s,

or 34/- deposit, 3 pyts. of 25/-
P. &

R. anp T.V. Components (Acton) Lin.
23 HIGH STREET, ACTON, LONDON, W.3

Telephone : ACOrn 5901 (Opposite Granada Cinema)
GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION
IS APPLICABLE
Terms of Business : Cash with order. Despatch of goods within 3
days from receipt df order. Where post and packing charge is not
stated please add 1/6 up to 10/-, 2/- up to £1, and 2/6 up to £2. All

PATTERN
GENERATOR

Coverage 40 Mc/s-70 Mcfs,

or 29/- deposit, 3 pyts. of £I

enquiries S.A.E., lists 5d. each.
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SAMSON'S SURPLUS STORES

———— LONDON'S GREATEST DEALERS IN RADIO

AND ELECTRONIC EQUIPMENT

HEAVY DUTY TRANSFORMERS by famous
Manufacturers. All tropically rated. Pri. 230 v.,
Sec. 50 v., 20 amp. completely enclosed. £6/10/-
plus. carr.

Pri. 230 v., Sec. || v. 150 amp. £7/19/-, plus carr. |

Pri. 115 v.,Sec. 17.5 v, 15 amp., and 2.2 v, I8 amp.,
35/, carr. 4/-.
Pri. 200-250 v., Sec. 8.2 v. CT 10 amp., 25/, carr.

4/-.
Pri. 200-250 Sec. tapped 10-12 v., 16 amp., 32/6,
carr, 4}-.

A.M. H.T. Transformers, Pri. 230 v., Sec. 1,500 v.,
1.6 KVA, 65/-, carr. 7/6.

1154 TX HT Transformers, Pri. 200-250 v,,
Sec. tapped 1250-1300 v., 350 mA., 3§/-, carr. 4/-.
Smoothing chokes to match, 10/6, carr. 2/

HEAVY DUTY SLIDING RESISTORS. We
have London’s largest selection. Listed below
are afew types cf our range.

5.3 ohms., 8 amp. with geared control, 3§/-.
0.4 ohm. 25 amp. with geared control, 17/6.
| ohm. 12 amp. Slider control, 12/6. 7.5 ohm. 4
amp. geared control, 1§/-. 50 ohm. | amp. very
fine slow motion control, 8/5. 100 ohm. 1.5 amp. |
slider control, 22/6. Carr. on all resistors, 2/-.

ALKALINE BATTERIES. Crates of five cells
giving 6 v. at 58 A.H. Size of wood crate 15 x |
52 x |14 inches, £5/19/8, plus carr, 7/6. Single
cells 2.4 v. 18/20 A.H. Size 43 X 6 X 33 inches,
15/-, carr. 2/-. Brand new meters by famous
Makers, 4in. Round Flush Ml Ammeters, 0-40
amp., 500 ¢/s. Maker’s tolerance slightly less at
50¢/s., 35/-. P.P. 2/-. 3{in. Round Flush MC 0-400
MA, 30/-. P.P. 2/-, 2{in. Round Flush 500 MA,
100 MA,, 50 MA, 15/- ea, P.P. /6. 0-20 ¢, A.C.
50 ¢fs. 24in. Round Flush Blank Scale or Czlibrated
16/6. P.P. 1/6.

0.5 amp. RF 2in. Sq. Flush, 8/6. P.P. |/-.

Many other types of High Grade Meters available,
Let us know your requirements.

H.T. SUPPLY KIT includes Transformer, pri.
200-250 v., and Metal Rectifiers to give 220 v.
D.C. 110 m/A, as used in the A.M. |55 Receiver
power supply unit, I7/$, pp. 2/-.

COMMANDO ASSAULT TELEPHONE
CABLE, P.V.C., 1,000 yard drums. Ideal tele-
phone cable and very useful for the home and
graden, 12/6 per drum, P.P. 1/6.

EXIDE 10.VOLT 5§ A.H. GLASS ACCUMU-
LATORS. Size: 7in. X 2{in. X 5in. Suitable |
for H.T. unit construction and models, etc.
Brand new in maker’s cartons, 7/6, pp. (/6. |

WILLARD 24 V. 11 A.H. AIRCRAFT BAT- |
TERIES. Size: 8in. x 74in. x 74in., 47/6, carr.
7/6.

ARMY FIELD TELEPHONES, TYPE DS.
Buzzer calling, complete with hand set and bat-

teries, Built-in strong metal cases. Suitable for
farms, building sites, workshops, etc., 49/6,
carr, 3/-.

INSTRUMENTS, ADMIRALTY INTEGRA
TORS, TYPE A S91. Incorporating very fine
Galvo movement, coil 40 ohms, Centre zero to
F.S.D. 1 microamp. Small mirror one metre
radius. A very useful laboratory instrument,
é5/-, carr. 2/6. METRO-VICKERS MASTER |
VOLTMETERS, 0-20 volts A.C. 50 cy. M.] éin,
mirrored scale, 25/-, P.P. 1/6.

IFT. AERIAL MASTS. Comprising nine
tubular steel sections, length 4ft., dia. 2in. Top
plate and base. Pickets and guys not supplied.
£5/10/=, carr. 7/6.

HEAVY DUTY CANADIAN ADMIRALTY
éin. BLOWERS. Motor Spec. 220 A.C. D.C.
1 h.p. R.P.M. 2,600. Series wound, continuous
rating. £17/10/-, plus carr.

ALL MAIL ORDERS TO OUR
EDGWARE ROAD BRANCH
PLEASE. THIS IS OPEN ALL
DAY SATURDAY. HOURS
9-6. 9-1 THURSDAY.

| 12VOLT D.C. FANS BY G.E.C.

Very powerful 5tin. blades, overall length 74in.
Will operate on 15-20 volts. A.C. Brand new at
a fraction of maker’s price. 35/, P.P. 2/-,

AMERICAN MINIATURE GEARED
MOTORS

12-24 volts
amp.

A.C[D.C.

Overall length of motor 74in. Brand New.

39/6, P.P. 2/

CROYDON ENG. CO., GEARED
CAPACITOR/INDUCTION
MOTORS

A.C. 220-240 v.
right angle shaft 300 r.p.m. Continously rated.
With capacitor, £3/19/6, carr. 5/-.

Motor shaft 1,400 r.p.m. Geared

1154 TX H.T. TRANSFORMERS. Pri.
200-250 v, Sec. 1250-1300 v. 350 mA., 35/-, carr.
4/-.

CONSTANT VOLTAGE TRANSFORMERS
BY SOLA, U.S.A. Pri. 90-125 v. or 190-250 v.
Sec. 115 v. at 2 kVA. Pri. and Sec. are completely
isolated for 50 or 60 cycle operation. Approx.
weight 200Ib., £19/10/- each, £37/10/- per pair,
carriage according to distance, limited supply
only.

S.T.C. D.C. SUPPLY UNITS. AC. input
200-250 volts, D.C. output 220 volts .5 amps.
at50degrees C. Builtinstrong metal grey cabinet
completely fused, £15, plus carr.

S.T.C. HEAVY DUTY D.C. SUPPLY UNIT.
A.C. input 200-240 volt, output D.C. 50 volts
24 amps. with ammeter, fuses and control switch-
ing. Built in strong grey metal cabinet size
2ft. 6in. x Ife. 7in. £27/10/-, plus carr.

169/1711 EDGWARE ROAD, LONDON, W.2.

TEL. : PAD 7851
AND

125 TOTTENHAM COURT ROAD, W.1.

TEL. : EUS 4982

ROLLS-ROYCE COOLANT PUMPS. A
| heavy duty Turbine type pump driven directly
from a splined socket 1,000-1,500 G.P.H. Il4in.
bore outlet. Brand new in maker’s carton, 47/6.

12in. COPPER PLATED AERIAL RODS.
Push-in sleeve joint, 8/6 per half gross, |15/- per

gross, P.P. I/6. SPECIAL PRICE FOR LARGER
QUANTITIES.
LOOK! CO-AXIAL CABLE—LOWEST

PRICE EVER. Super quality Ex Govt. 80 ohm.
100 yards, 50/=, carr. 4/-. 1,000 yards £17/10/-,
carr. 15/-.

Amazing offer! First time on Surplus Market.
MINIATURE ACCUMULATORS made by
Willard Co., 36 v. 0.2 amp. Size 3§ x 1} x {.
Weight 54 oz. §/-, P.P. 6d. 6 v. |.2 amp. Size
33 X 1} x 3. Weight 4foz. 7/6, P.P. 6d.; or set
of three 36 v. and one 6 v. in sealed container,
£1, P.P. I/3. Brand new and uncharged. Easily
filled with hypodermic syringe.

BRAND NEW EX-ARMY HYPODERMIC
SYRINGES. Complete with | needle. 4/9 P.P.
6d. Extra needles éd. ea.

PAINTON ATTENUATORS. Standard jin.
dia. spindle 500 ohm or 5,000 ohm, 10/6, P.P. |
BANKS OF FOUR RESISTANCE MATS.
690, 150 and two at 80 ohms. Size of each mat
8 x 6lin., 106 persec, P.P. /6. U.S.A. 20 Amp.
OVERLOAD SWITCHES, 5/6, P.P. é6d.
VARLEY 6 VOLT DELAY SWITCHES,
5/-, P.P. 6d. SUNVIC CONTROL TYPE
602A, 4 pin Hot Wire replacement tubes, 7/6,
P.P. 9d. FERRANTI 5 AMP KWH METERS,
less case, brand new, 13/6, P.P. /6.

BRAND NEW A.M. CONDENSERS BY
FAMOUS MAKERS. 6 mfd. 1,500 v. wkg.
Tropical, 5/-, 2,25 mfd. 2,000 v.
wkg. tropical, SF[-. P.P. 1/6. 4 mfd. 800 v,
wkg., 160 deg. F., 5/6. P.P. 6d. 4 mfd., 400 v.
wkg., at 160 deg. F., 3/6. P.P. 6d. 4 mfd. 350 v,

| wkg. at 160 deg. F., 3/-. P.P. 6d. Sprague | mfd.,

750 v. wkg. tropical, 2/6, P.P. 6d. 2 mfd. 1,000 v.
wkg., 140 deg. F., 2/9, P.P. 6d. 0.0! mfd. cubular
5,000 v. wkg. 60 deg. C., 2/-, P.P. &d .

SPECIAL OFFER—OFFICE INTER-COMM.
SETS. FAMOUS MANUFACTURER’S EXPORT
SURPLUS. Inciudes Master and two extensions
built in highly polished wood cabinets in Oak
or Mahogany. Operates from 200-250 volts A.C.
Valve line-up | UF4[, UL42, and metal rectifier.
The Master is designed to operate four extensions.
Brand new in Maker’s cartons with Installation
instructions. £8/19/6, orizinally sold at 16 gns.
Extra Extensions 27/6 each.

WESTINGHOUSE HEAVY DUTY CHAR-
GERS. A.C.input200-250v. D.C. outpuc |44 volts
6 amps. Built in metal cabinets, size 2ft. x Ift.
10in. X Ife. 8in. With ammeter. Fine and coarse
switch. Variable control fuses, and mains switch.
£18/10/-, plus <carr,

BRAND NEW EX-ARMY TELEPHONE
LOUDSPEAKING UNITS. Type 4, YA4930
in makers’ cartons, Comprising wall-mounting
Speaker unit with Breast Mike, one Telephone
unit with Handset, and one Telephone unit with
Hand-mike and Headphones. Any pair of units
can be used for two-way communication, or all
three for a multi-station link-up. Ideal for
Fairground announcing, Garages, Workshops,
Sports events, etc, etc. Will operate over a
distance of 5 miles with the utmost efficiency.
No calling device is incorporated, but a simple
buzzer circuit <an easily be installed. Complete
with full working instructions and batteries.
Complete, £7/10/-, tarr. 10/-. OR stations B and
C only, £6, carr. 7#6. OR two type A stations,
ideal for two-way telephone communication,
£3/10/-, carr. 5/-. Callers welcomed for demon-
| stration at either branch.

PERSONAL SHOPPERS
WELCOME.
ORDERS ACCEPTED M/A
FROM COLLEGES, SCHOOLS,
LABORATORIES, ETC.
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OFFER A
SELECTION

‘ALPHA

OF GOVERNMENT SURPLUS
VALVES ALL TESTED BEFORE
DESPATCH
Full list available 24d. stamp. Complete catalogue éd.
25Z4G 9/-
35L6GT .. 8/9
8/6
8/6
5/6
6/6
2/=
N/=
10/6
12/6
/-
1/6
13/6
10/=
12/6
5/-
7/6
5/=
1/6
10/6
e
/
/-
8/-
8/6
4/-
10/-
716
S130 ... . 8/6
VR53(EF39) ... -6/6
VR54(EB34) 2/-
VR55(EBC33) 716
VR56(EF36) ... 6/-
VRS7€EK32) . 8=
VR65(SP6I) ... 3/9
VR65A(SP4)) 3/6
VR66(P61) 3/9
VR9I(EF50) ... 6/-
VR9I(EF50Syl)  8/-
VR92(EA50) ... 2/=
VR105/30(OC3) 5/6
VRI16(B872)... 4/-
VR I19(DDL4) 4/=
VRI23(EF8) ... 6/6
VR136(EF54)... T/-
VRI37(EC52) 6/3
VRI150{30(0OD3) ¢/~
VP23 ... .. 8=
VT52(EL . 8=
VT501(TT11) 6/-
VU39(MUI12/14) 8/6
VU64(UI2) ... 8/6
VUIII(VI907) 3/6
VUI20A ... 35-
6 Barreter
6/~ 25Y5G 9/- Atlas I150A 4/6

‘Wire Wound Controls R.C.A. CRYSTAL DIODES

Pre Set 25 ohms. .. ........... /@ | Plastle case, wire ends, 2 for 2/1.
Coivern CLR901 10K. obms. . /-
Colvern CLR 1232/268 500 ohma 16

¢ Another Alphba Kit for you to
Colvern 1,000 ohms, spindle lln.m build.”

HEATER
230 v. Input
230 v. Input
230 v. Input

TRANSFORMERS
2 volt .5 amp.
2 volt 3.0 amp.
4 volt 1.5 amp,
230 v. Inpat 4 volt 3.0 amp. 1
230 v. Inpat. 3 volt 2.0 amp. 1f
230 v. Inpnt 6.3 volt .5 amp.

230 v. Input g .3 vo::: % (5) amp. ‘-
230 v. Input 8.3 volt 3.0 amp. -
230 v. lngnt 12 volt .75 amp. /- 3 Valve (6K7, 6J7, 6V6GT) Plus

Metal Rectifier, 2 Wave Band
Midget radio A.C. Mains, complete
fin every detall, full instructions,
circuit dlagram and shopping list
1/6. Complete kit down to nuts,
bolts and solder £5/10/-. Post 2/6

POCKET TEST METER
Ex-Govt. volt meter two rangee
0-16 v.: 0-250 v. D.C. Complete
In case, 17/6 each.

SENTERCEL RECTIFIERS

RM1, 3/P ea. RM? 4/2ea RM3,
5/- ea.: RM4, 16/- e

METAL RECTIFIERS
12 v. § amp., 1/6 ea.: 12 v. 1 amp.,
AGea:dv. lamp, 3f- ea.: 250 v.
45 mA., Glaea 250 v. 75mA 718
ea.: 300 v. w8 e

M.le RADIO SUPPLY

,5/6/ VINCES CHAMBERS,| VICTORIA SQUARE LEEDS 1.

WireLEss WorLb

IRON ELEMENTS

8tandard adaptable type, 230 v.
450 w., 1/8 ea. Morphy Richards.
replacement type, 3/9 ea. HMYV.

replacement type 3/- ea.

PLIERS, with side cutters, 4/3 palr.
PUBLICATIONS Each
Midget Radio Construction
. T /6
Radiofolder " F** An lnexpenshe
tape recorder 2/6
wR- N
Oscilloscope ...... 26
Radio Calculations Manual 3/8
Practlcal Circuits Manual 318
Radio and Television Laboratory
Manus] 2..0.... 5. BN 218

Each
. 8ilver Mica 1,000 pF 10% 3§d.
. Sitver Mica 100 pF. 5%.. 3id.
C Sllver Mica 50 pF. 10% .. 3id.
.M. 8ilver Mica 300 pF. 10% 3M<
ts Bilver Mica 374 pP. 19%.. 3id.
.M, Bilver Mica 350 pF. 10% 3Id.
.M. 8ilver Mica 25 pF. 20%,.. 3{4.
.C. 8ilver Mica 1,000 pF. 10% 3id.

mw:g HOmE

Rl Tl ]

Each

Tubular Condenser .5 mfd. 500 v. 6d.
1

Arrow Toggle 8iotte
Bingle Bereened Cable

Ppe:
Dubilier Moulded
HF Plle Wound Chokes.
Vibrator Clips

350 v.
International Octal Valve Holders
Paxolin

Vitreous Enamelled Resistors
20 w. 5, ohms. ......c00.s -
B.S.R. MONARCH AUTOMATIC

RECORD CHANGER
These units will autochange on all
three speeds, 7in., 10in, and 12in.
They play MIXED 7in.. 10In. and
121n. records.
They have separate sapphire for L.P.
and 70 r.p.m. which are moved ioto
position by a simple switch.
Minlmum baseboard slze required
14ln. X 124in., with height above
5}in. and height below baseboard
2}in. A bulk purchase anables ua to
offer these BRAND NEW UNITS at
this exceptlonal ce. These units
are beautlfully finished In cream
enamel with cream bakelite arm.
COMPLETE WITH FULL IN-
STRUCTIONS, £9/19/6.

AMERICAN IND ICATOR UNIT
TYPE BC920A
Brand new incorporating 3in. tube
3BP1, with mu-metal shield, 2—
68N7GT, 2—6HSGT, 6X5G, 2X2,
6G6G, 9 potentiometers, 24 v. acrial
switch motor, transformer, and a host
of small components. The whole
unit which measures onmly 8}in.x
8}in. x 13}in. 1s brand new enclosed
in black crackle box, and can be
supplied at @5/- plus 5/-. P. & P.

Standard 1}in. Brown Knobs, per
dezen

Zenith Dropper 910 ohms, each
Double cofl Buz.

Bakelite case.
zers, each
Erie Dropper, 1,340 ohmas, 150 ohmas, eac!
Box. 4 BA Nuts and Bolts, each..... ..
Intervalve Transformers Ex. Bqui

each

Rubber grommets, assorted, per dozen.

Bakelite Needle cups, each. ..
Sleeving, various colours, 1 MM, lengt!
Malns 8witeh, 2 hole fixing, 8.P., each.
Yaxley 8witch, 3 P.,3 B., 3 W,, each.
Yaxley Switch, 1 Pole, 8 Way, each..
Waxed Carton, 8 M.F.D., 450 v., each...
Westectors, WX12, W4, WX4, each...
Collaro HI FI Pickup, each
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MAINS TRANSFORMERS
3-WAY MOUNTING TYPE
MTI

Primary; 200-220-240 v.

Becondaries; 276-0-275 v. 80 mA. 0-6.3 v. 4 amp.

0:5 v. 2 amp. Both tapped at 4 v.

MT2

Primary; 200-220-240 v.

Becondaries; 350-0-360 v. 80 mA. 0-6.3 v. 4 amp.

0-5 v. 2 amp. Both tapped at 4 v. ..
PENCIL RECTIF!ERS

K3/25 5/8; K3/40 7/8; X3/45, 8/2; K3/50, 8/8: K8/60, §/8;
K3/100, 14/

17/6 ca.

CONDENSERS

Each Each
8x 8 mfd, 450 v. . - 4. 32x 32 mfd. 450 v, .... 6/11
8 x 16 mid, 450 v. - 32x32%x8 mf{d. 350 v.5/8
8x 24 mid. 350 v. = 82x32 mfd. 350 v.
8x32 mfd. 475 v. /9 a

12x 4 mfd. 450 v.
18 mfd. 450 v.

Dubliler (B. R. Range);

16 x 16 mid. 350 v. /3 BR 850.8 mfd.500v. . . 2/9
16x16x 8 mfd. 350 v. 3/8 BR. 1650, 16 m#d. 500 v. 3/3
20 20 mtd. 500 v /9 BR.2050. 20 mfd. 500 v. 3/8
g: m{g-ﬁg oo /9 8x8mid 500v. ...... 4-
A oleata Jast ' BR.0L.GOmI.12v... 19
32 x 8 mfd. 350 v. 16 16x 16 mfd. 500 v. ....

32x16 mfd. 350 v. .... 4/6 16x 8 mfd. 500 v. .... 4/9

OSMOR COIL PACKS

Type H.O., 48/- each. Type L.M., 40/- each. Type T.B., 50/-
each. Type TRF, 40/- each.

SPRAGUE CONDENSERS
.05 mfd,, 500 v.: 0.I mfd.,1,000 v.: .1 mid., 350 v.: .02 mfd., 750 v.
All 9/~ doz.

* k * Kk * * * * * *
LOUDSPEAKER CABINETS

* *
* *
* *
* *
* *
* *
Y This attractive walnut fnisbed cabinet Is available ¢
for 6}in. or 8in. speaker units. Metal speaker fret,
complete with back and rubber feet.
* 8jin. type: Measures 8}in,x8}in.x 4}in. at base. *
Price 16/8 each.
Y 8in. type: Measures 10iin.x 10fin.x5in.. at base. *
Price 20/8 cach,
* X Xk k* * Kk * * X *
LOUDSPEAKER UNITS
Rola 5in. 8peaker 17/8 ead
Goodmans Bin. unit 18/6 ea.
Plessey 6}in. llghtwelght unit 16/6 es,
Rola 6}in. standard type 17/8 ea.
Lectrona 6¢in, with tmma(ormer . 18/- ea.
Truvox 6}in. wafer type BOh coo - oo 20/- ea.
Plessey 8in. llghtwelxht unlt 17/6 ea.
R.&A M0, ...0ovun.en 25/8 e
Elliptical 4in. X 7in. unit 21/10 ea.
Mains energised 8in. unit, 1, 21/~ en.
Mains energised 6ln. unit, 6000 , 17/8 ea.

CHASSIS
Al Undrilled with Reinforced

p. each.
Hand Microphone Bakelite switch in handle. each
High to low impedance headphone units (insert in lead)

i Corners. Av&iln?le in the following
slze:
Bin. x 4in. % 2¢in. .
e Bin. x 6in.x2{in. .
10in. X 7in. x 2}in.
12In, x 8In. % 24in. .
14In. % 8in. x 2fin. .
18In. X 9in. x 2}in. 12/-
Al are four stded—ideal for radi¢
retcelven = amplifiers — powerpacks.
ete.

PERSPEX [IMPLOSION GUARDS.
Incorporates escutcheon and filter.
12in. type, 11/8 ea.: 18in. type,
14/8 ea.

TERMS:

Orders value 10/- add 9d.;

stated Minimum C.0.D.

age 2/3.

MAIL ORDER

Cash with order or €.0.D. Post-
age and Packing charges extra, as follows:

40/- add 1/6; £5 add 2/- unless otherwuse

EX GOVERNMENT AND
SURPLUS CONTROLS

This popular range is suitable for all
Television constructors, etc,  Keep
your costs down when building the
“ Argus’" or " 8implex '’ receivers,
Available 500Q, 6000, 1,5000 double
type, 2 K, 5 K, 10 K0, 20 KQ.
25KQ,50 KQ,200 K0, 100 KQ, } meg.
0O, t+ meg.0. 1 meg.Q, 2 meg.0Q, 50
KQ double type. All 1/2 each.

20/- add /-

fee and post-

ONLY

WHEN
ORDERING
PLEASEQUOTE
“DEPT. W.W."”

CO.

K
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OPENING FOR A

young electronic brain

If yours is a knowledgeable mind in the
ways of modern ELECTRICAL . AND
ELECTRONIC PRODUCTION METHODS
and if you seek to apply that knowledge
more fruitfully in an organisation whose
resources and activities are as broad as its
horizons—then let us hear from you.

Men of the right calibre will find this oppor-
tunity unusually rewarding both in salary,
and opportunity. And as a matter of addi-
tional interest to prospective personnel, many
of the people engaged in this specialised
work at Plessey are given the chance to
travel extensively in the world’s large indus-
trial centres in search of new and better
production methods.

Write in the first instance, to the.
PERSONNEL MANAGER

THE PLESSEY COMPANY LIMITED
ILFORD - ESSEX

%YCLES
PER SECOND

ADLING A0 M
1934

FREQUENCY METERS
2+-8" up to 10,000 cycles

DIFFERENTIAL A.C. CURRENT
METERS

COMPARING THE MAGNITUDE
OF TWO CURRENTS.

A fll range of switchboard and
portable instruments. including four
types of Millirange Meters.
THE ELECTRICAL INSTRUMENT

CO. (HILLINGTON), LTD.

Boswell Square Industrial Estate, Hillington,
Glasgow, S.W.2. Halfway 1166 and 2194

WIRELESS WORLD

SEPTEMBER, 1955

o

HEAVY DUTY

MAGNETIC TAPE RECORDER

for Film, Radio or TV production and
other professional uses.
ADVANCED DESIGN
FINE WORKMANSHIP
PEERLESS PERFORMANCE

LEEVERS-RICH EQUIPMENT Ltd.
78, Hampstead Rd., London, N.W.1. EUSton 1481

CABINETS!!

Mapy and varied types (Table and Console) and
Console Tape Recorder Types.
The “Empress”
DE LUXE CONSOLE CABINET

Beautifully styled, elegantly veneered in
medium full grain walnut, highly polished
finish. nterior finished in light polished
sycamore. Ample storage space Designed
to our own specification, it will accommo-
date the largest tape desk on the market
It has many applications, good quality
amplifier, etc. O.A. dimensions 3ft. x [ft.
64in. x 2ft. 10in. high with lid closed.
Send for our cabinet list which gives details
of this and many other types.

Send for our current monthly bulietin of Replacsmicnl
Radio/Radiogram chassis, Tape Recording equipment, etc.

f
-\ ‘ ; V.E.S. WHOLESALE SERVICES Ltd

Trade Only Supplied
Tel.: ACOrn 5027,

Dept (W.W.), 11, Gunnersbury Lane, Acton, W.3.

TRANSFORMERS

COILS  (4RGE OR smaLL QUANTITIES
CHOKES 7RADE ENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., M.OS,, L.EB., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

MAGNETIC

RELAYS

BUILT TO SPECIFICATION.

Types 3,000
and 600.

CGoil Winding and Tropicalizing.

Spring Sets and Coils supplied separately if required.
Send for Price List or quotation.
sKAYEELECTRICAL MANUFACTURING CO.=
Havelock Works, Havelock Place.

Harrow, Middlesex.
HAR. 1432
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C.RT.ISOLATION TRANSFORMERS | |

For Cathode Ray Tubes having Heater/Cathode
short clrcuit or for C.R. Tubes with falling emission.
Type A. Low leakage windings. Ratio 1 :1.25 giving
a 25% boost on Becondar}

2volt .. ... 10/6 each With Tag
4volt .. ... 10/8each Paneland
6.3 volt .. 10/6 each Bolder Tags
10.8 volt 10/8 each

13.3 volt 10/8 each

Ditto with mains pnma.nes 12 6 each. No Boust.
Type B. Mains Input 220/240 volts. Multi Output
2,4,6.3,7.3, 10 and 13 volts. Input has two taps which
increase output volts by 25% and 50% respectively.
This transformer is suitable for most Cathode Ray
‘Tubes. With Tag Panel 2]/- eac]

Type C. Low capacity wound transformer for use
with 2 volt Tubes with falling emission. Input 230/
240 volts. Output 2-2}-2}-2§-3 voits at 2 amps.
With tag Panel 17/6 each.

All Isolation Transformers are individually boxed,
labelled and clearly marked with relevant data.

RESISTORS. All values. 10 ohms to 10 meg., } w., 4d.;
t w., 6d; 1 w. 8d.; 2w, 1/-
HIGH STABILITY. } w. 1%, 2/-.
ohms to 10 meg.

Preferred values 100

5 watt WIRE-WOUND RESISTORS v3
10 watt } 25 ohms—10,000 ohms. . .......... 1/6
13 watt 24
18,000 ohms—50,000 ohms, 5 w., 1/9; 10 w. 2/3

WIRE-WOUND POTS. 3 WATT LAB. COLVEEN ETC.
Pre-Bet Min. T.V. Type Standard Size Pots, 2}in.
Knurled Slotted Knob. Spindie High Grade. All
All values 25 ohms to 30 | Values, 100 ohms to 50 K.,

K., 3/- ea. 50 K., 4/-. %6, 100 K., 6/6
Ditto Carbon Track 50 K VXT. SPEAKER -
to 2 meg., 3/-. CONTRGL 100Q 3/-.

O/P TRANSFORMERS. Heavy Duty 50 mA., 4/6. Ditto,
tapped primary, 4/9. Multiratio, push pull, 6]6 Tapped
Lmali pentode, 3/8. Miniature 384, etc., 3[9

L.F. CHOKES3 15/10 H. 60/85 mA., §/-; 25/20 H. 100/120
mA., 11/6; 20/18 H. 120{150 mA., 12/8.

MAINS TRANS. 350-0-350, 80 mA., 6.3 v. tapped 4 v. 4a.,
5 v. tapped 4 v. 2 a., dltto 250- 0-‘250 21/-.

MIDGET TRANS. 250-0-250 v. 50 mA. 6.3 v. 2., 12/6.
HEATER TRANS. Tapped prim., 200/250 v. 6.3 v. 1} amp.,
718; tapped sec. 2, 4, 6.3 v., 1} amp., 8/8. 6.3 v. 3 amp.,
10'6.

CRYSTAL MIKE INSERT. Famous make, precision
engineered. Bize only 1§ x fln. ~ Bargain Price 6/6.
No transformer required.

EXT. L.§. Switched Socket, on/off and parallel switching: |

complete with plug, 2 -

COPPER PLATED AERIAL RODS. }x12in. push fitting.

2/8 doz.. p. & p.

AERIALITE EABTH RODS, 4/~

ALADDIN FORMERS and cores, $in., 8d.; fin., 10d

SLOW MOTION DRIVES. Epicyclic ratio 6:

TYANA. Midget Soldering Iron. 200/220 v. or ‘2&0/250 Ve

14/11. TYANA TRIPLE THREE. Complete with detach.

abje bench stand. 19/6. 200/220 v. or 230/250 v.

NEW SOLON MIDGET IRON. 25 w., 22/-. IDEAL FOR

RADIO CONSTRUCTORS. 200/220 v. or 230/260 v.

MIKE TRANSF. Ratio 50:1, 3/9 ea., new and boxed.

MAINS DROPPERS 3x1}in. Adj. Sliders, .3 amp. 750

ohms, 4/3 .2 amp., 1,000 ohms, 4/3.

LINE CORD. .3 amp., 0 obmn per foot, .2 amp., 100

chms per foot, 2 way, 68d. per foot, 3-way, 7d. per foot

LOUDSPEAKERS P.M.

Goodmans Elliptical 7x4 18/6 Sin. 19[6

6}in. Goodmans with trans. 21/-. Famous make lhm.,

10 watt heavy duty speakers, 3 ohm, Aluminium voice coil,

89/6, 8in. Mains energised 2.5 K or 2 K. ohm fieid, with’
apped output trans., 24/8; less trans. 21/-.

CR!STAL DIODE. G E.C. 3/8. Circuit Book 1/-.

H.R. PHONES. (Hl-amde Amer) 15/6 Pr.

8. G. BROWN'S. ohms 15{6

COPPER ENAMEL WIRE Hb. 16 to ‘20 s. w.g. 2fe; 22

to 28 s.w.g. 2/6; 30 to 40 s.w.g2. 3/6.

SWITCH CLEANER Fiuld, uqulrt spout, 3/ tin.

TWIN GANG TUNING CONDENSERS. .0003 mfd. midget

with trimmers 8/6; 375 pf. midget less trimmers 6/8;

0005 Standard size with trlmmers and fcet 9§f-; less trim- |

ditto, soiled, 2/8.

mers 8/-3

RECORDING TAPE

1,200 ft. on standard fittin: 77
Plastic reels. Brand new boxed 17/6

VALVE HOLDERS, Pax. Int. Oct. 4d., EF50, Es80 6d.,
B12A. CRT, 1/3. Eng.and Amer. 4,5,6,7 and 9 pin, 1/-,
MOULDED Mazda and Int. Oct. @d., B7G, B8A, B3G,
B9A 9d., B7G with can 1/8, VCR97 2/8. 1
CERAMIC. EF350, B7G, B9A, Int. Oct. 1/-, B7G with can
1/8, BSA with can 2/6.

SPEAKER FRET. Woven Plastic TYGAN. Walnut
tone. 12in. wide. 2!- per foot. Expanded metal, gold of
sllver, 9}ln. x 12in., 2/- per piece.

ALL WAVE RADIOGRAM CHASSIS

TBREE WAVEBANDS FIVE VALVES
8. 18 m.—50 m. LATEST MULLARD
M. W 200 m.—550 m. ECH42, EF41, EBC41,
L. W. 800 m.—2,000 m. EL41, EZ40.

12 month Guarantee. with 10in. P.M. Speaker, A.C.
200/250 v. 4-way Switch. Short-Medium-Long-Gram.
A.V.C. and Negative feedback. 4.2 watts. Chassis
13} x 54 x2}in. Glass Dial 10x 4}in., horizontal or
vertical available. 2 Pilot Lamps, Four Knobs,
Walnut or Ivory, aligned and calibrated, Chassis
isolated from mains. PRICE £10/15I- Without
10in. Bpeaker, £9/18/-. Carr. & Ins. 4/6.

RECOMMENDED FOR ABOVE CHASSIS

£9.19.6

Brand new Plessey 3-speed Anmtochanzer Mixer Unit
for 7, 10 and 12in. Records. Twin Hi-Fi Xtal Head
with Dnopolnt sapphire stylus. Plays 4,000 records.
Sprung mounting. Baseboard required 15§ x18tin.
Height 5}in. Depth 2in, Super Quality.

Price Carriage Paid

FAMOUS MAKE. 3-speed Single Record unit with
Acos 3? Turnover Head, each Sapphire Stylus plays
2,000 records. Starting watch Auntomatically places
Plck-np on records, 7in., 10in. or 18in. Auto Stop.
Baseplate 12 x 8}in. Height 2hn. Depth 1}in. Price
£7/15/6, post Iree.

BSR MONARCH 3-SPEED MIXER CHANGER..

S GP.37 XTAL HEADS. Baseboard 14x12in.
Helxht 53in. Brand new in Makers’ Boxcs. £8/19/8,
post free.

£4/19/6. CONVERT YOUR RADIO. Playlng desk
15x22x7in. Walnut finish, drawer front with 78
r.p.m. motor, turntable and pick-up. Press lever
start places High Impedance Magnetle pick-up on
records 10in. or 12in. Auto Stop. Brand new in
originai makers' boxes. £4/19/8, carr. free.

BAND 3 T.V. CONVERTER KIT

Ready wound colls, B.V.A. valves, all components®
punched chassis, eircnit diagram, wiring plans,
COMPLETE KIT for mains operation 200-250 v.
AL £3/10/0.

A8 ABOVE less POWER PACK. Requires 200 v.
20 ma. H.T. 6.3 v. 1 a. L.T. £2/5/-.

PUNCHED CHASSIS and WOUND COILS, com-
ponent lIst, cirecuit diagram, wiring plans, oniy 19/6°

T/{V PRE-AMP, Channel 1. Easily meodifled for
other Channels or Converter use. Midget Chassls
43 x24x1}, Complete with EF42 or 6F13 valve.
coaxial lead, Belling plug and Octal plug. Ready for

use. Brand new Mfrs. Surplus. Listed £3/15/-. 8pecial
Clearance Price 21/-. Buy Yours NOW.
ohm i

Volume Controls | 80 34, Goaxial
Long spindles. Guaran- S8eml-air  spaced  Poly-
teed 1 year. All values thene insulated. {in dli';.
10,000 obms to 2 Meg. Stranded core,
No 8w 8.P.8w. D.P.8w. Losses cut 50% sd'Y“L

3/= 4/- 4/9 STANDARD 7
EXT. SPKR. TYPE 3/- | iin. Coaxial. d. ya.
COAXIAL PLUGS - /- DOUBLE SOCKET 1/-
SOCKETS 1/- OUTLET BOXES 3/6
T.V. AERIALS. Aerialite, all channels in atock. Indoor
ioft type Inv. T., 13/6.
BAND 01 ADAPTORS, 7/6 pr.
BALANCED TWIN FEEDER per yd. 6d. f0Q or 300Q

TWIN SCREENED BALANCED FEEDER gd. yd 80 ohms:
50 OHM COA XIAL CABLE 8d. per yd. jin.d
TRIMMERS, Ceramie, 30, 50, 70 pf., 9d. 100 p( .» 150 pf..
1/3; 250 pf., 1/8; 600 pf.. 750 pt., 1/9.

PYE Aerial Plug and Socket 1/6 pr.

5in, RADIO SCREWDRIVERS. 4}d. e

NEON MAINS TESTER scm-:wnulvnn 5/6.
CONDENSERS. New stock. .001 mid. 7 kV. T.C.C., 5/6.
Ditto, 12.6 kV., §/6; 2 pf. to 300 pl Micas, 8d.; Tubuilar
500 v, ,001 to .01 mfd., 9d. 1, 1/=; .26 1/6; -6 1/8;
.1/350 v. 9d.; .1/600 v. 1/3; 1/1 500 v. /6.

CERAMIC CONDENSERS, 500 v. .3 pf. to .01 mfd., 1/-.

S!LVER MI(‘:}A CONDENSERS. 10%, 500 v. 5 pf. to 500

1/-. pf. to 3,000 pf., 1/3.
Dfl’l";l 1%, 500 v. 1.5 pt. to 20 'pf., 1/9. 515 pt. to 5,000
D 5
ELECTROLYTICS ALL TYPES NEW STOCK
TUBULAR CAN TYPES CAN TYPES

2/450 v.  2/3 | 16/500 v. 4/- 8416/450 v.  5/-
87480 v, 2/3 500/12 v, 3/~ 524-32/350 v. 4/8
164500 v. 4/- SCREW BASE 324 32/450 v. 6/6
25/25v, 1/9 TYPE 512 | 60+100/350v. 11/6
50/50 v. /= 8/500 v. 3/ 1,000 +1,000/6v. s/e
100/25 v. 2/- 16/500 v. 4f- | 1.500/8 v.

2/6 SPECIAL CLEARANCE 218

BRAND NEW SUB MINIATURE VALVES.
Ex Deaf Aid Apparatus.
RF PENTODES
625 1L

L.F. PENTODES
1.25 v. FIL
PFY11
XFY32
L66
DL72

503AX
BOTAX

ALUMINIUM ¢(HASsIy. 18 s.w.g. Plan, undnilled.
folded 4 sides and riveted corners .attice fixing holes.
Strong and soundly constructed with 2}n. sides.
7xX4n. 4/6; 11x7in, 6/9; 13x0in. §/7: 14 x1lin.
10/6: and 18x 16x3in. 18/6.

SENTERCEL RECTIFIERS. FE.H.T. TYPE E‘LY BACK
VOLTAGES. K3/25 2 kV., 4/3; K3/40 3.2 kV., §'~: K3/45,
3.6 kV., 8/6: K3/50 4 134 7/3; K3/100 8 kV., 12/6:
K3/160 14 kV., 18/~. MAINS TYPE. RM1, 125 v., 60 mA..

4/-; RM2, 100 mA., 4/@; RM3, 120 mA., 5/9; RM4 250 v.
2756 mA., 16/-. Wesunghouue Miniature 250 v. 25 ma., /6.

FULL WAVE BRIDGE SELENIUM RECTIFIERS. =
or 12 v. 1} amp. 8§/8: 2 a. 11/3 4 a. 17/8

CHARGER TRANSFORMERS. Tapped input 200/250 v.

SUPERHET COIL PACK 27/6. Miniature size 2} x
23 x 1}in. High Q dust cored colls. SHORT, MED.,

LONG, GRAM switching. Only 27/6 each wl'.h con-
nectlon dlagram and circuit.

F.M. TUNER COIL KIT 27/6. H.F. coll, Aerial Coll
Osclilator Coil, two I.F. Transformers 10.7 Me/s.
Detector transformer and heater choke. With cir-
cult and component list for popular F.M. Tuner
using four 6AM6 valves and standard components.

7/6 VALVE SALE 7/6
New Imported and ex Government. All guarauteed by ns.
1R5, 185, 1T4 184, 384, 3V4, B6AMS6, 6F12, GBEG,
GB\VG 6K7M 6K8, 6347, GSL7 8ve, 6X4. GXa 7817,
8D3, l?AX7 807, ECQI EF39, EF“JI EF92, EL'&‘Z.
HVR2A, PEN%. u22, UF41 AT 8/6 OU-t 525,
6AKS5, 6AT6, 6C9, 6L6, 6Q7, 68N7, 80, ECH4‘2
Sylvania EF50, MUl4. AT 10/6: ECL80, EF80 EL4L. I

NOILS. Wearlte, “ P ' tvpe 2/8 sach. Osmor Midget
“ Q" type ad]. dust core 3/ each. All rnges inatock
REACTION COND. .0001, .0003, .0005 mid., 3/6 each.

I. F TRANSFORMERS
WEARITE TYPE 500. 465 Ko/s., adjustable 450-
470 Kels., size 3} x 1 x 1%in., 10/6 pair.

MIDGET L.F.5, size 1 x1Xx2in., 8/9 pair.

tor charging at 2, 6 or 12 v.. 1} amp., 13/6, 4 amp. 21/-.
ACID HYDROMETER. New Ex Govt. Unbreakable,
Packed In metal case 7x1}ip. dia. 4/6.
H.F. MIDGET CHOKES. 14 M.H. 2/8 each
WAVECHANGE SWITCHES
5 p. 4-way 2 wafer..... 8/6
2 p. 2-way, 3 p. 2-way.. 2/6
2 p. 6-way, 4 p. 2-way, 4 p. 3/8
# p. 4-way, 1 p. 12-way..... 316
KNOBS, GOLD ENGRAVED. Walnut or lvory,
1{in. diam., 1/6 each. " Focus," *Contra * Bril-
tiance,"” ““Bril ance—OnIOﬂ ' On-0ft,'
‘Vol. -On -0’ ‘Tone,” " Tuning, ™
' Bass, *' Wavechanye,’ ** Radto

'8. M L. Gram,'" " Record-l’l:xy." “Brlghtness,

Ditto. not engraved 1/- each.

We have no connection with any other firm.

RADIO COMPONENT SPECIALISTS

‘Phone THO 1665, after 6 p.m, 4198. Buses 133 ar €8 pass door.

48-hour postal Service.

Please address a!l correspondence correctly as below.

307 WHITEHORSE RD., WEST CROYDON

OPEN ALL DAY—(Wed. | p.m.) 10pp. list S.AE.

P. & P, &d. £l orders post free.  C.Q.D. Service 1[4
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METERS

LARGE AND VARIED
STOCKS AVAILABLE
FOR IMMEDIATE
DELIVERY

EXAMPLES FROM OUR RANGE OF 2iin.
FLUSH PATTERN MOVING COIL INSTRU-
MENTS (as illustrated)

AMPERES D.C. 0-i, 2, 3,5, 10, 15, 20,

25, 30, 50.

MILLIAMPS. 0-1, 1-0-1, 0-5, 10, IS,

20, 25, 30, 50, 100, 250, 500.

MICROAMPS. 0-50, 100, 200, 250, 400,

500, 750, 50-0-50, 100-0-100, 250-0-250,

500-0-500.

AMPS. R.F, 0-1, 3, 5, 10, 15, 25, 30.

VOLTS D.C. 0-1, 5, 10, 5,25, 50, 100,

250, 500, 750, 1,000, 1,500, 2,500.

VOLTS A.C. 0-5, 10, |5, 25, 50, 100, 250,

gl ON STANDARD CURRENT
Wi [ et with NON-!
Inde s/aaL;ngEy R")\NeGrEsS to any specnf‘catlon DELIVERY
7-14 days.
MOVING IRON, THERMO & ELECTROSTATIC INSTRUMENTS.
2in. SQUARE FLUSH 34in. ROUND FLUSH AND INDUSTRIAL
INSTRUMENTS ALSO AVAILABLE FOR PROMPT DELIVERY.

[wico| KIT

VALVE VOLT-OHM
METER
33 RANGES

7 volts ranges 0.0l v. to 1000 v.
D.C. +,D.C.—, AC, RMS, §
ohms ranges 0.5Q to 500 MQ,7
Db ranges —20Db to - 61Db.

KIT £19. cw.0., or C.O.D.

WIRED £26.

Write for further details. Export Enquiries
nvited.

WHARTON INSTRUMENT COMPANY

1081 FINCHLEY ROAD, LONDON, N.W.11. Tel.: MEADWAY 3407

at £7.7.0. each.

FULLY GUARANTEED
(ORIGINAL MAKERS PRICE
£14.10.0.)

Apart from thelr normal use in Bndge circuies, etc., these
instruments are ideal for conversion to Millivoltmeters for
use in conjunction with Thermo-couples as Temperature
Indicators.

Spedﬂcatlon Movmg Coil with a robust permanent magnet,
the instrument is ficted with a clamping device, which operates
if the Galvanometer is lifted from the bench. F.S.D. 60-0-60
microamps, resistance 50 ohms (6 millivolts), scate 3in., with
knife edge pointer and mirror scale. Diameter 4in., Depth 2in,
These instruments can be supplied modified to any special
range of millivolts required, with normal end zero position
at an extra cost of £1.

2 speed 3%in. and 74in. 'i'win Track.
Mode! 521 Compact Deck, 74in. x |lin., Sin. reels, kit. £7/10-,
Model 721 Standard Deck 10¢in. x lin., 7in. reels, kit. £8/10/-.

Easy to bl hined parts. latest high fidelity heads
first olass motors, full assembly instruotions.
Either mode! tully built and tested 27/8 extra.

Send stamp for full details,

E.W.A., 266 WARBRECK DRIVE, BLACKPOOL

ANDERS ELECTRONICS LTD.

91, HAMPSTEAD ROAD, LONDON, N.W.I
Telephone: EUSton 1639

Suppliers to Govt. Depts., B.B.C., Tech. Colleges.
Leading Manufacturers & Research Laboratories

HOMERADIO OF MITCHAM forF.M. TUNERS

We can supply all the parts in- 4
cluding valves for this attractive [®
F.M. tuner. Standard and fringe | |
versions available and total cost
from £6/15/-. Fufl constrnc-
tional details with price list,| %
etc., in RR2, nrice 2/-, post paid, | *
e T

Comrmnenfs for “ Wireless
World ** F. 'uner,
ELECTRO-VOICE

104E transtormer £1 8 0
JACKSON BROS.
U102 condenser as 14 8
ALUMINIUM
CEASSIS 16 swg

. 10 0
OSMOR FM COILS, Aerial,
7/8. R.F, 5[- Osoillator 7/-
10.7 mo/s ., LF.T.,
eriminator QIBD 25)- lncludmg
diodes.

187, LONDON ROAD, MITCHAM, SURREY.

¢ The quality component specialists **

MIT 3282

OF INTEREST TO

NICKEL CHROME WIRES. Up to 50 swg.

RESEARCH AND DEVELOPMENT ENGINEERS
POST RADIO SUPPLIES OFFER FROM STOCK

COPPER WIRES. Enamelled, Tinned, Cotton-covered, Silk-covered, Litz.
RESISTANCE WIRES. Eureka and Constanton.

Most gauges from 16 swg-48 swg.

Enamelled, Silk-covered. Ali gauges from 16 swg-50 swg.

SMALL ORDERS PROMPTLY DESPATCHED.

LARGE STOCKS.

POST RADIO SUPPLIES

33 BOURNE GARDENS, LONDON, EJ4.
Telephone : CLISSOLD 4588.




SEPTEMBER, 1955 WIRELESS WORLD 167

MARCONI'S WIRELESS TELEGRAPH
COMPANY LIMITED

CHELMSFORD - ESSEX

LEADERS IN THE DESIGN AND MANUFACTURE OF
ELECTRONIC EQUIPMENT are expanding their development
activities. Excellent opportunities therefore exist for both Junior
and Senior Engineers and Physicists to make careers in this
famous organisation for work on wide range ot interesting projects.

In particular there are vacancies in connection with the develop-
ment of Television Cameras, Transmitters, Telecine and other
associated equipment for both black, white pictures and colour.
In addition there are also opportunities for working in the field of
Marine Radar and Communication equipment.

All the appointments are permanent and pensionable and offer
excellent prospects of promotion. In addition, training at the
world famous Marconi College will be given to selected applicants.

Please apply giving full details of qualifications and experience to

Dept. C.P.S., 336/7, Strand, W.C.2.
Quoting Ref. S.A. 55C.
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LEARN ANOTHER

LANGUAGE
THE Easy ASSIMIL way

Assimil is the accepted Continental method that teaches you
languages as they are spoken—without the drudgery of
learning by heart.

Assimil Books alone, or preferably a combination of Books
and Records, bring you a thoroughly practical means of home
study. For over a quarter of a century the Assimil system has
been recognised on the Continent as the easiest modern
method of learning languages.

1 TINE

FIRS
AT THE RADIO SHOW
ST

ANp 312

.{FIRST FLOOR)

Assimil offer Complete Courses in —

FRENCH, ITALIAN, SPANISH, GERMAN, RUSSIAN, ENGLISH
I_A_Sgl‘;L_(En;and), Dept. A127, 10 Pembridge Sq..—-' Courses
London, W.2. Phone: BAYswater 5131 also available

Please send your Free Brochure on o it eliee

ASSiMiL LANGUAGE COURSES .
native tongue

1
|
1
; I
In French, ltalian, Spanish, German, Russian. [ am }
interested in [ ] Records {"] Books l is not English.
NAME ... e— ——— |
R | EASY TERMS
BRPT. 55 e imor e A828 |

MIDLAND INSTRUMENT C0.——
SELSYN TRANSMITTERS (Magslips), 3in. type, pure synchro. x-y-1-2-3,
suitable as master or slave, 50v. 50 cycle single phase A.C. operated.
When two or more of these are wired up, the rotation by hand (or
other means) of one, will result in a 100 per cent, follow in the other(s),
both clockwise or amti-clockwise, supplied brand new with test report,

in tropicalised sealed cartons. Value, £8 each, our price 25/-, post
2/-, 2 for 50/-, post paid with wiring diagram.

TELEPHONE SETS, consists of 2 combined receivers and microphones,
connected by 20ft. twin flexible, provides perfect 2-way communication
(up to 1 mile with extra flex), self-energised, no battery required,
complete ready for use, new, boxed, 12/6, post 1/-.

A.C./D.C. MOTORS, 200/250 v. taking .1-amp., fitted reduction gearbox,
providing 3 drives of approx. 60, 12 and 1}-r.p.m., also fitted 2 sets
cam-operated contacts and governor, new, unused, 30/-, post and
packing 2/6.

VIBRATOR PAGCKS, input @v., provides all L.T. and H.T. outputs for
the 18 and 38 sets, in metal case size 9in. X 6}in. X 3}in., complete with
leads, new, unused, 20/-, post 2/3, spare Mallory 6v, type 650 non-sync.
vibrators, §/-, post 6d.

U.S. DINGHY TRANSMITTERS, complete self-contained hand powered,
turning the handle by anyone (quite untrained) provides the power for
the 2-valve transmitter, also sends out the predetermined s.o:s. signals
(long dash for D/F, etc.) on the International Distress band of 500 kc/s:
(600 metres), sea range 250-500 miles, complete with aerial, usually
suspended by kite or bydrogen balloon (not provided), all contained
in a waterproof aluminium case size 10x 9X 8in., weight 17ib., with
operating instructions, pew, unused, 45/-, carriage paid.

HIGH-LOW IMMERSION HEATERS, 230-250 v. 2,000 watts, removable
link for 3-heat control, plated copper stem 18in. long from fixing screw,
requires 1}in. dia. tank hole, removable brass top termination cover
with insulated cable bush, new, unused, 45/~, post paid.

Many other bargains; send 3d. with S.A.E. for current lists.

MIDLAND INSTRUMENT ¢O., MOORPOOL CIRCLE, BIRMINGHAM, 17
Tel.: HAR 1308
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A. V. ROE & CO.,
offer

Applied Research and Development work in the
following fields for young Graduates in Science
or Engineering :

Servomechanisms
Applied Electronics
Supersonic Aerodynamics
Mechanical Engineering
Hydraulic Engineering
Attractive salaries depending on experience and
qualifications.
This is an opportunity to join new laboratories situated
in rural surroundings.

LTD.,

Apply to:— .
The Chief Engineer, Weapons Research Division,
A.V. Roe & Co,, Limited, Woodford, Cheshire.

TESTOSCOPE

For high and low =
voltage testing. Standard =
Model : rangs 100/850 volts A.C.
or D.C. Dual Model: range 1/30 and 100/850
volts A.C. or D.C.

Write for
APPLY FOR 16 PAGE ROOKLET, POST FREE 1/-

MAINS
TESTER

interesting leaflet 30F.

A. V. ROE & CO,,

have vacancies for

INSTRUMENT ENGINEERS to design and
develop small precision mechanisms and gyroscopic
apparatus. Applicants should have H.N.C. and
suitable design experience. This is an opportunity
to join at an attractive salary a new Division situated
in a rural area.

Apply to:
The Chief Engineer,
Weapons Research Division,
A. V. Roe and Co., Limited,
Woodford,
Cheshire.

LTD.,

FERRANTI LTD.,
(LONDON COMPUTER LABORATORY)
have a vacancy for an
INSPECTION ENGINEER

for electrical and mechanical inspection of prototype
computers and allied equipment. The post involves
considerable responsibility for immediate test and in-
spection work and for creating and equipping an inspec-
tion group. Essential qualifications are sound practical
knowledge of electronic and mechanical measuring in-
struments and inspection procedure and Higher National
Certificate, or equivalent, in Electrical or Mechanical
Engineering.

The work is of an interesting nature and working condi-
tions are cxcellent.

The Company has a Staff Pension Scheme.

Application forms may be obtained from Mr. T. J. Lunt,
Staff Manager, Ferranti Ltd., Hollinwood, Lancs.

Please quote reference BGM 1.
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SCHOCK

ORNAMENTAL
METAL MOULDINGS

BRASS OR ALU-ANODIZED
METAL FRAMES & GRILLES

FOR RADIO RECEIVER CABINETS
FOR TELEVISION RECEIVER CABINETS
FOR RADIOGRAMS

FOR MUSIC CABINETS
FOR LOUDSPEAKER OPENINGS

SCHOCK BENDABLE TRIM STRIPS
AND FRAMES ARE THE DECORATOR’S DE-
LIGHT, ARE UNIQUE IN BEAUTY AND
WORKMANSHIP, ARE THE EFFICIENT AND
INEXPENSIVE SOLUTION OF DECORATION,
FOR BETTER SUCCESS, TRY SCHOCK

SCHORNDORF
b. STUTTGART
A W - GERMANY

Manufacturers of metal covered wood or plastic- mouldings
REPRESENTED IN U.K. BY :—
Messrs. ABWOODS & CO. (MOULBINGS) LTD. "“LoNGON: £~

Lo - == o 5

a New

AMBASSADOR

Ambassador
Viscount Radio-
gramophones are
in world-wide
demand.  Powerful
long range nine-valve
receiver with push-pull
output. Eight wave- ‘
bands, six with
electrical
bandspreading.
3-speed auto
changer. Twin
speakers. A.C.
mains only.

Write for full information.

AMBASSADOR RADIO- & TELEVISION LTD.
PRINCESS WORKS, BRIGHOUSE, YORKSHIRE, ENGLAND

RESEARCH DEPARTMENT

for work on

GUIDED MISSILES, NAVIGATIONAL SYSTEMS

and other interesting advanced projects.

Qualifications : University Degree, or
equivalent, and several years’ experience of
UHF and. Centimetric Radio or Radar cir-
cuits and equipment.

Ability: to develop equipment to prototype
with minimum supervision.

The appointment is permanent and pension-
able in an expanding organisation offering
good salary and prospects.

Housing, and removal, assistance.

Applicatlions with all relevant details, and
including salary required, to Staff Appoint-
ments Officer, P.O. Box 241, Belfast, quoting

No. S.A.72.
L

ol SENIOR  RADIO ENGIN_EER (DEVELOPMENT) 'I
required by
SHORT BROTHERS & HARLAND LIMITED
in the I

I3CHANNEL

TUNERS

NOW AVAILABLE TO THE

HOME T.V. CONSTRUCTOR

Suitable for home constructed receivers—
including “The Wireless World”, “Magna-

view”’, “Teleking”’, “Premier”, etc. £ 6
Complete with fitting instructions
Bracket for fixing tuner to cabinet 2/6

[ Call forademonstratlon of our HI-FI EQUIP-
I MENT and LARGE SCREEN T.V, or send

for leaflets and details of DECCA, G.E.C,,
uAM, LEAK, and VALRADIO equipment.

SERVICING BY FACTORY TRAINED ENGINEERS

SUPER-VISION LIMITED

136, High Street, Teddington,

Middlesex. Tel: Kingston 4393.
- E—
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ADVANCE COMPONENTS LIMITED

Design Engineer

for electronic instruments capable of
designing complete instruments to pro-
duction stage.  Experience mnecessary
and a knowledge of production problems
desirable. Academic qualifications degree
national diploma, or equivalent.
Permanent situation covered by

Company’s pension scheme.

Apply to Technical Director,
Advance Components Limited,
Marlowe Road,
Walthamstow, London, E.17.

ESPECIALLY DESIGNED FOR CONSTRUCTING
BAND | and BAND ill TELEVISION AERIALS
COVERING ALSO THE CONSTRUCTION OF
F.M. and other S.W. aerials.

All fittings are fully guaranteed, being die-cast
from high quality aluminium alloys.

Send 9d. in stamps for our illustrated catalogue of
fittings, chimney & wall lashings, alloy tubing etc.
to :—

FRINGEVISION LTD.

MARLBOROUGH, WILTS.

—AERIAL FITTINGS!!—

Phone 605

TECHNICAL WRITING

Ferranti Ltd., have a vacancy which will provide the
opportunity for a YOUNG GRADUATE in ELEC-

RICAL ENGINEERING or PHYSICS interested
in TECHNICAL WRITING to pursue this career at a
high level of technical interest.

The vacancy occurs in the PATENTS DEPT. of the
Company and involves close contact with research and
development work in the many and varied sections of the
Ferranti organization. There would be particular
emphasis on ELECTRONICS.

Training would be given in this specialised branch of
technical writing and the successful candidate would be
encouraged to qualify asa PATENT AGENT. Permanent
staff appointment with Pension benefits. Application
forms may be obtained from Mr. T. J. Lunt, Staff
Manager, Ferranti Ltd., Hollinwood, Lancs.

Please quote reference PD.

AUTOMATIC CONTROL

Development

Interesting systems for Aircraft and Missiles
of advanced design. Our Research Department
requires for this development:—

SENIOR ENGINEERS: with University De-
gree, five years’ relevant development experience,
and ability to control a project involving a team.

ENGINEERS: with degree, relevant experience
and ability to develop equipment to prototype
stage with minimum supervision.

TECHNICAL ASSISTANTS: with H.N.C.
ar equivalent and relevant experience.

EXPERIENCE of at least one
mechanisms, auto-pilots or
analogue computing devices.

These positions are permanent and pensionable.
The organisation is expanding and offers good
salaries and prospects.

Assistance with removal and with housing.

of: Servo-
auto-stabilisers,

Applications with relevant details including
required salary to—Staff Appointments Officer,

SHORT BROTHERS & HARLAND LTD.,
P.0. Box 241, Belfast, quoting No. S.A.74.

HEARD
THE NEW R.L.S.1.
H.F. RIBBON LOUDSPEAKER

The latest development In reproducers :
a “tweeter” with superb response over a

wide frequency range. LIST PRICE {2 gNS.

Response..... ...3,000=20,000 c/s Horn loaded... ...... 1.000 ess cut off
Power Capacity ............10 watts ¢Equivalent 3.00 gms
Impedance ... ....... ... IS ohms moving-coil S_TO‘_d
Flux. ~10,000 Gauss units x WRSS7ED
Dynamic Mass®. >..0.008 grammes Dimensions..........8) x 57 x 4§
Force/mass ratio”4x 107 dynes gm. Weight ..o, .8 lbs.

HYTHE, SOUTHAMPTON, HANTS.

Exclusive world-wide d'stribution by

THERMIONIC . PRODUCTS LIMITED
Tel.: Hythe 3265

TECHNICAL WRITERS
are required by the
INDUSTRIAL ELECTRONICS DIVISION
of * ENGLISH ELECTRIC ”*

Subjects covered include INDUSTRIAL CONTROL
SYSTEMS, INDUCTION HEATERS, COMPUTORS
and general clectronic devices.

General qualifications are an interest in industnal electronics
and writing, coupled with a background of Electronic Engin-
eering. Houses are available to the successful applicants. This
is a rapidly expanding field of engineering and offers first-class
opportunities to ambitious people.

Werite to Dept. C.P.S., 336/7, Strand, W.C.2

quoting Ref, No. 1377A.
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The Patent Department of

THE GENERAL ELECTRIC CO. LTD.

at their Research Laboratories,
East Lane, North Wembley,
Middlesex,
have openings for young
PHYSICISTS or ELECTRICAL
ENGINEERS

The successful candidates will be given
opportunities of being trained to qualify
as Patent Agents. Previous experience of
Patent work is desirable but not essential.
Applicants should have some background
and interests in the electronic field, tele-
communications or radar.

These appointments carry excellent pros-
pects, and a high level of remuneration can
be expected on qualification. Candidates
should be free of National Service commit-
ments if under 26 years:-of age.

Apply in writing to the Staff Manager
(ref.: RLO/34) giving full particulars of
experience, qualifications and age.

THE OUTPUT MUST BE RESTRICTED

to maintain the waveform, o say all the books. But not so with the
HATFIELD oscillator, nor is it necessary to work near the point
of instability. s

COMPLETE STABILITY, LESS THAN 0.28 o 1% distortion, R.M.S.
output voltage 509, greater than the H.T. voltage, | valve, | coil,
simple circuit.

Sounds, incredible, but it is GUARANTEED.

Send for copy of N.P.L. report and see our ad. in April issue o
“W.W." The HATFIELD oscillator is now made with 3 output
impedances to suit any MHead on the market. 45 Kc/s to 50 Kefs.

TAPE RECORDISTS! Are you Completely satisfied with your
recordings? Bad waveform in an oscillator can cause DISTORTION
due to intermodulation, NOISY BACKGROUND due to D.C.
component in an asymmetrical waveform and INTERFERENCE
with radio due to harmonics beating with incoming signal. The
fundamental cannot do this!

COIL, compiete with circuit, 10/6 post ‘ree. Patent app. for.

BIAS REJECTOR COILS

Even a small amount of bias frequency getting into the amplificr
can cause a lot of trouble, and nearly all tape recorders need a rejector
coil to prevent this.

COIL, complete with instructions, 5/ post paid.

MOTEK TAPE DECKS
The famous K6 deck; twin track, two speed, with push buttons
and electronic braking, is a beautifully finished job at only £19/19/~
Post free. Or £3 down and 12 monthly payments of £1/10/-.

TAPE AMPLIFIERS
The HATFIELD amplifier is complete with oscillator as above, and
magic eye, less speaker, at £12/15f-, Or £2/10/- down.

COMPLETE RECORDERS

The HERGA recorder incorporates ALL the above items together
with a first-class crystal mike and one reel of SCOTCH BOY tape
in an attractive two-tone portable cabinet, absolutely complece at
39 gns. Or £7 down and 12 payments of £3.

Further detalls and H.P.f orms from:

HATFIELD RADIO
78 STROUD GREEN RD., LONDON, N.4

This Month's
Bargains

THE IDEAL POWER TRANSFORMER FOR THE TABLE
TOP RIG.

This Parmeko-made transformer has the following conservative
ratings: Primary, 230 v. 50 c/s. Secondary, 620/550/375/0/375/550/
620 V. Rated at 275 VA. It will give 620 or 550 volts at 200 mA.
simultaneously with 375 V. at 250 mA. All the H.T. you require
for R.F. and Modulator. Also 2-5 v. 3 A, windings for suitable rec-
tifiers such as SR4GY, 5Z3, 83, 5U4, etc. Weight 244Ib. Size 6} x
64 x 54in. high. Worth at least £7. Our price £3 only. Carr.
Paid. C.W.O. only, no C.0.D.

We regret that we cannot accept orders for these from
EIRE or abroad.

METERS: 2{in. Scale Flush Mounting. 0-10 mA. Ditto 0-30 mA.,
ditto 0-100 mA., 12/6 each. 2in. Scale Square Flush Mounting 0-50 mA.
Ditto 0-150 mA., ditto 0-3 Amp. Thermo., ditto 0-20 V, d.c., ditte
20/0/20 Amp. d.c., 7/é each. 2in, Scale Round Flush 0-f Amp. R.F.,
ditto 0-350 mA. Thermo., 7/6.

SPECIAL VALVE OFFER: TZ40, 35/-; 6L6G, 10/6; QV06/20

(6146) ?5/-; B29/3E29, 60/-; 100TH, 90/-; 866A, 17/6 or 30/-
er pair.

lp’HOpTO MULTIPLIERS Type 931A. 35/- each or 2 for £3.

STREAMLINED BUG KEYS by famous maker. Brand new In
original cartons. List over £4. Qur price only 45/,

ARS8 SPARES. Cabinets £4/15/-. Packing and carr. 7/6. Complete
set of 14 valves £5/10/-. OQutput Transformer 37/6. Mains Trans-
former £3/10/-. P. & P. 2/6. * D ** Type |.F.S. 12/6.

CONDENSERS: 8uF 600 V., Trop. 750 V. normal condensers.

New ex-W.D. stock, 5/6, p. & p. 1/6.

Carriage paid on all orders over £1 except where stated. Please
include small amount for orders under £1.

Please print your name and address. All Mail Orders to:—

CHAS. H. YOUNG, G2AK

Dept. ‘W' 102 HOLLOWAY HEAD, BIRMINGHAM |
'Phone: MIDLAND 3254

All calters to 110 DALE END, BIRMINGHAM 4
*Phone: CENTRAL 1635

. F YOU wuve %
5/ IN THE NORTH OF ENGLAND E‘%
LANCASTER HI-FIDELITY V'~

Have the most comprehensive selection
of Quality Sound Equipment in your area

AMPLIFIERS GRAM PICKUPS LOUDSPEAKERS
andgre AnE s Ferranti Ribbon Wharfedale 3 speaker
Acoustical Quad II Goldring Variluctance Assembly
Leak TL/10 andTL/12 Connoisseur Mk, II Tannoy Dual
Pamphonic 1002 Decea “H » concentric
Rogers Collaro Studio .
Armstrong A 10 Leak Dynamic Aconstical Corner
Goodsell Acos Hi-g Pamphonic
Hartley-Turner Lowther i}Vloving Victor
Mullard 510 €O Goodmans 2 speaker
Osram 912 B J Arm (both types) Systemém
Unitelex MOTORS Barker Duode
FAR {transcription) GII':)(:C;: f;mczr
RADIO TUNER Connoisseur e ne
e Garrard Sound Sales “P 17
ollaro i
Sound Sales o Whiteley HF 1012
Chapman in addition to the
Quad AUTO-CHANGE above speakers we
and others UNITS s'rocxdalAm.. thg
Garrard RC 80 & 90 Wharfedale range an
RADIOGRAM Collaro ALL the Goodmans
CHASSIS range.
| Armstrong FC 48 TAPE DECES Tweeters; large selec-
Burgoyne Truvox tion, including the
Dulci range Wearite new KELLY RIBBON
Hire Purchase Terms if desired. Service after Sales.
PLEASE NOTE CHANGE OF ADDRESS

| of the North’s Sound Reproduction Specialists
| Now at 144 OXFORD ROAD
MANCHESTER 13

LANCASTER HI-FIDELITY ACOUSTICAL EQUIPMENT COMPANY
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MISSING FREQUENCIES CAPTURED

Now released for the first time in Great Britain

New TSL High Fidelity

these

The responses of the speakers in
respect of the various frequency
levels are as follows:—

At 3000 cycles response = « 0dB
4000 cycles response = + 1dB
5000 cycles response = -+ 6dB
6000 cycles response = 41 1dB
7000 cyclesresponse = < | {dB
8000 cycles response = - 13d8
9000 cycles response = -+ 13dB

10000 cycles response = +15dB
12000 cycles response = -+ 18dB
14000 cycles response = - 18dB
16000 cycles response = +18d8
18000 cycles response = <+ |13d8
20000 cyclesresponse = - [0dB

EASY

range to produce balanced, rounded and natural reproduction. So
without the additional high fidelity of a TSL Electrostatic Speaker is like a
salad without the dressing—it is just not complete.

TYPE LSH 100 Electrostatic Loudspeaker

Size ... .- 5 x 4 x 2im,
Speaker capacity ... 1100 pF.
D.C. voltage .. 400 v. max.
Tone Frequency (A.C. voltage) 60 v. max.
effective
Test Voltage at 50 cyeles 440 v.
Weight ) ... 3foz.
Max., Power handling capacity 20 watts
Retails at (not subject to P.T.) 2I/-

TOFIT

Either type may be fitted in a matter of minutes
by suspending, by means of elastic rubber bands,
centrally in front of the cone of the normal mag-
netic speaker. i

There is no interference between

ELECTROSTATIC

Give life-like bigh quality reception and
An absolute must for )

(1) Receiving F.M. Transmissions.

(2) High quality recordings.

(3) Telivision Sound.

(4; Modernising old receivers to high fidelity standards.
TSL Electrostatic Speakers reproduce those missing frequencies beyond
8-10,000 cycles and increase the speaker response to 20,000 cycles, While
it is realised that the human ear cannot, except in the rarest cases, dis-

tinguish sound beyond 15,000 cycles, it must also be remembered, that
high frequencies, even up to 20,000, combine with the audible

SPEAKERS

reproduction

Sound,

TYPE LSH 75 Electrostatic Loudspeaker
Size ... .. 3 x 3 x tin,
Speaker capacity ... 800 pF

D.C. voltage ... 300 v. max.
Tone Frequency (A.C. voltage) 60 v. max.

effective
Test Voltage at 50 cycles 440 v,
Weight ... lioz.
Max. Power handling capacity 6 watts
Retails at (not subject to P.T.) 12/6

the two units. Alternatively they may be mounted
separately from the main speaker. The addition
of two resistors and two capacitors are necessary
to the circuit but no other change is required.
Full instructions with every speaker.

Ask at your local retailer or in case of difficulty write for details to:—

TECHNICAL SUPPLIERS LIMITED,

HUDSON HOUSE, 63, GOLDHAWK ROAD, LONDON, W.I2.
Telephone : SHEpherds Bush 2581 & 4794

MARCONI COLLEGE

Applications are invited for posts
on the

LECTURING STAFF
of

MARCONI COLLEGE
CHELMSFORD

The appointments will be to the
radio engineering section and
candidates should have had
experience in modern commu-
nications techniques, although
applications will be considered
from engineers trained in other
branches of electronics.

Successful applicants will be
required to instruct graduate
engineers.

The posts are permanent and
pensionable. 5 day week. Excel-
lent working conditions in new
building.

‘Please reply giving full details
of age, qualifications and ex-
perience and quoting Ref. 2910
to Marconi’s Wircless Tele-
graph Co. Ltd., Dept. C.P.S.,
336/7, Strand, W.C.2.

A. V. ROE & CO., LTD.

have the following vacancies in their

WEAPONS RESEARCH DIVISION
at

WOODFORD

TECHNICIANS

For design and development work
in a guided weapon project. At
least 3 years’ experience in elec-
tronics or H.N.C. is necessary.

JUNIOR AND SENIOR
DRAUGHTSMEN

For design work in precision instru-
mentation. At least 3 years’ experi-
ence in design precision engineering
or HN.C. is necessary.

GOOD SALARIES AND
PROSPECTS
PENSIONS AND LIFE
ASSURANCE SCHEME

Application giving full particulars
of age, qualifications and experience
to be addressed to:
A. V. ROE & CO. LTD,,
WEAPONS RESEARCH
DIVISION, WOODFORD,
CHESHIRE.

The Northern Polytechnic
Holloway Road, London, N.7.‘

Principal: T. ]. Drakeley, C.B.E.,
D.Sc., Ph.D.,, F.RIC,F.IR.I.

Department of
Telecommunications Engineering

Full-time Day and Evening Courses in
Telecommunications Engineering in
preparation for the Full Technological
Certificate of the City and Guilds of
London Institute, and Graduateship of
the British Institution of Radio
Engineers.
Full-time one year course in Radio
Servicing and full-time one year course
in Television Servicing, also part-time
day release and evening classes are held
in these subjects in preparation for the
City and Guilds of London Institute and
the Radio Trades Examination Board’s
Certificates.

Special short courses are available for
qualified Service Engineers interested
in Band III Television and Frequency
Modulated Sound broadcasting.

All the above courses include practical
laboratory and workshop experience.
London fees: £28 per year, or £10 per
term, plus £2 registration fee, for full-
time courses. (No fee for students under

18 years of age.) :
Evening class fees range from 35/- to 50/-.
Enrolment for day classes by appoint-
ment.
Enrolment for evening classes, 5.30-
7.30 p.m. 19th la;scl 20th September,
5

New term commegceé 26th September,
1955

PROSPECTUS FREE on application
to the Secretary.
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VICKERS-ARMSTRONGS  (AIRCRAFT)  LIMITED,

have the following vacancies in their Guided Weapons
Development Department:—

(x) CALIBRATION ENGINEER. An Engineer is
required for work on calibration of electrical and
electronic instruments and to investigate associated
measurement techniques. Applicants for this
position should have a degree or equivalent in
engineering or physics and preferably have experi-
ence in electrical measurement and allied techniques.

ENGINEER DRAUGHTSMAN (Electronic). A
Draughtsman is required to engineer equipment
from laboratory circuit information to protot}{ge
stage. Adequate facilities are available for the
development of original techniques. A knowledge
of M.O.S. requirements is desirable. The minimum
academic qualification required is Higher National
Certificate in Electrical Engineering or equivalent.

{(z) DRAUGHTSMEN (Electrical). 2 Draughtsmen
are required to engineer prototype electronic
equipment under the direction of an engineer
draughtsman. A knowledge of M.O.S. require-
ments is desirable. Minimum qualification
Ordinary National Certificate or equivalent.

Applications, c}uot.ing date and prefix letter of advertise-
ment, to: Employment Manager, Vickers-Armstrongs
(Aircraft) Lin:u'th, Weybridge Works, Weybridge, Surrey.

Weybridge is 30 minutes from London on the main
Waterloo/Portsmouth Line.

Additional ’buses operate to and from the Works at
starting and finishing times.

Canteen facilities.

Applicants should be in a position to arrange their own
housing accommodation. Assistance can only be given
with individual lodgings.

Holidays already arranged by applicants this year
taken into account.

~

(y

THE MULLARD RADIO
VALVE COMPANY LIMITED

has a number of vacancies for Technical Assistants in
the following Divisions at its Mitcham factory:

Cathode Ray Tube Division

Valve Making Division

Semi-Conductor Division

Valve Applications and Measurements
Division

Gas Discharge Valve

and :

Photo Electric Cell Division

In each field of work vacancies exist in the Production
Development and Technical Departments.
Applications are invited from persons holding the General
Certificate of Education at Ordinary level in science
subjects and at Advanced level, and others who possess
cither the Ordinary or Higher National Certificate in
Electrical Engineering.

The posts give an opportunity for further training in the
electronic field and tﬁerc are facilities for further study
leading to higher qualifications. There are, in addition,
considerable opportunities for promotion in varying
and expanding fields of electronic work.

Commencing salaries will be according to age, experience
and qualifications and can be considered as progressive.
There is a Company Pension Scheme and Long Service
Holiday Plan.

Applications in writing, which will be treated with the
strictest confidence, should be addressed to the Personnel
Officer, The Mullard Radio Valve Co. Ltd., New Road,
Mitcham Junction, Surrey, quoting reference JFC/
TECH/GEN.

B.0.P.E. Ltd

RESEARCH, DEVELOPMENT
AND
DESIGN ENGINEERS

British Optical and Precision Engineers Ltd.,
is a group of companies within the J. Arthur
Rank Organisation. The B.O.P.E. group
manufactures high quality precision mechanical,
optical and electronic, including sound record-
ing, equipment for the cinematograph and
television industries, as well as specialised
measuring instruments, radiation instruments
and machine tools for industry in general.
In addition, research and development work
n many fields s carried out under Contracr
to the Government.

The three mgin manufacturing companies o
B.O.P.E. are British Acoustic Films of London,
Taylor, Taylor & Hobson of Leicester, and
A. Kershaw & Sons of Leeds. The group is
expanding rapidly in selected fields allied to
its present work and is increasing its research,
development and design staffs at all three
centres. In addition, a Central Research
Laboratory is being established in Waest
London.

Vacancies are available for first-rate ENGIN-
EERS with good qualifications and experience
in the fields of servo-mechanisms of all types,
small precision mechanism design, measuring
instruments and associated electronics.

Some junior posts are also available for ASSIS-
TANT ENGINEERS and RECENTLY
QUALIFIED GRADUATES.

Several senior posts require to be filled and
excellent salaries will be paid for good men.
The planned expansion offers opportunities
for advancement for all grades, and all positions
are pensionable.

Please apply to the Personnel

Manager, Research & Develop-
b ment Department .
.

BRITISH OPTICAL &
PRECISION ENGINEERS LTD.
Mortimer House, 37/41,

Mortimer Street, London, W.1.
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INTRODUCIN G: SHorT wAVE TRANSITTING/RECEIVING INSTALLATIONS  T/R-50 SERIES

Complete in every detail for immediate operation
Use: MARINE - MOBILE - FIXED STATIONS

The performance of these installations is of the
highest order and meets the requirements of
commercial telecommunication working in all
climates and conditions.

Every design feature has been incorporated to
ensure: REUIABILITY — ACCESSIBILITY —
EASE OF SERVICING,

Brlef Specification:—

TRANSMITTER

FINAL AMPLIFIER PLATE INPUT POWER
=80 WATTS.

FREQUENCY RANGE: 1,500 Ke/s. to 12,500 Kc/s.
in 3 bands V.F.O, or CRYSTAL CONTROL with
choice of five crystal positions. E

EMISSIONS: (a) Radiotelephone (voice) with

— il

AUTO-ALARM SYSTEM-—can be supplied on

special quantity orders.

ACCESSORIES & SPARE PARTS—AIl acces-
sories and equipment spares for 3—S5 years’ opera-
tion are supplied with the equipment.

Write for catalogues of our Broadcast Trans-
mitters MI-8167-BRS & MI-8167-BRM.

We still have very large stocks of ex-Govt. Radio,
Radar, Signal and aircraft equipment and spares

facilities for full press.to-talk operation.

(b) Radiotelegraph (code) with provision for full
break-in keying.

RECEIVER

SUPERHETERODYNE: I.R.F., Mixer, Local
Oscillator, 2-1.F.'s, 2nd Detector and |st Audio,
B.F.O., Power Output Stage with built-in Speaker
and additional 500-ohm line connections.

Note: The R-50 Mark Hl can be provided with a
muting control {full or partial) on special order.

POWER SUPPLIES
{2 v. Dynamotor Unit or A.C. Mains Supply

for disposal at very low prices.

Unit (manufactured to customers’ requirement).

BRITISH SAROZAL LIMITED ::crronic works

1-3 MARYLEBONE PASSAGE -
Cables: SAROZAL, LONDON

MARGARET STREET - LONDON - W.I

Telephone : 'LANgham 9351 (3 lines)

A.LD. and A.R.B. Approved.

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR FIFTEENTH YEAR

AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course,

What prospects for your C. & G.
Exams?

Let us help you to pass three or four,
NEXT May. We shall be doing it for
lots of your colleagues.

_A.M.Brit..LR.E, and CITY and GUILDS Radio and

Telecommunications Exams., etc., etc.
PLEASE NOTE NEW ADDRESS :

PRINCIPAL, M.I.LE.E., M.Brit.I.R.E.
BRITISH NATIONAL RADIO SCHOOL

2, CANYNGE ROAD, CLIFTON. BRISTOL, 8
Tel, BRISTOL 34758

THE MULLARD RADIO
VALVE COMPANY LIMITED

has a number of Senior Staff vacancies in the
Television Tube
Production Department
of ‘its Cathode Ray Tube Division.
These posts are for

PRODUCTION ENGINEERS

who, in each case, will later be responsible for the overall
efficiency of their section, including a complete range
of duties within the production and management function
against a highly technical background.

It is: felt that these posts would have a particular appeal
for young men who possess a good Honours Degree in
the Physical Sciences or Engineering, coupled with a
short period of mdustrial experience (or who may be
completing National Service), and now feel they wish
to further their career in the production field.

There are opportunities for promotion in this expanding
field of Company activity.

The commencing salary will be according to individual
age, experience and qualifications and can be considered
to be progressive.

The hours of work will be forty-four in a five-day week.
The Company provides a progressive Holiday Plan and
Pension Scheme,

Applications in writing, which will be treated with the
strictest confidence, should be addressed to the Personnel
Officer, The Mullard Radio Valve Co. Ltd., New Road,
Mitcham, Surrey.
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Wireless World Classified Advertisements

PARTRIDGE

Rate 7/- tor 2 lines or less and 3/6 for every additiol
Hine or part thereo!, average lines § words. Box Nnmberl
2 words plus /- (Address replies: Box 0000 ¢/o ‘‘Wireless
World” Dorset House, Stamford St., London, 8.E.1.} Trade
discount details available on applmution Preu Dly
Octobar 1955 issue, Thursday, September 1st.
sponsibility aceepted for errors.

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regardmg any such Items pur-
chased.

NEW RECEIVERS AND AMPLIFIERS
C ELECTRICAL & ELECTRONIC

DEVELOPMENT, Ltd., Bickford Rd., Wi
ton, Birmingham, 6. Tel. East 0822,
SPECIALIZE in the manufacture of High
Pidelity Sound Reproducing equipment,
including:—
WILLIAMSON Amplifiers, Tone Control
Stages with varlable steeg Cut _Filters, Cross-
over nits, ity Portable Tape
Recording eqlupments ideally suitable for
replaying the new EMI pre-recorded tapes,
Professional Recording Amplifiers, Microphone
Mlxmg Units, etc. Send for detalls ozilag

lea I
HIRLEY LABORATORIES, Ltd., 125, Tarring
Road, Worthing. Sussex, the precision high
fidelity specialists; amplifier t.ype SB/l ISE 15
watts output, response 15 to
et 18 d ut 18db, treble lift 14 db cut
20 db. BV.A. valves, complete with enzraved
18gns; with 3 position switched input
19gns; also the Jupiter reproducers at
34gns, the WB/U 6-watt amplifier, 12gns; the
new Mullard 20-watt EL33 amplifier, tape
amplifiers to suit most decks; specialized
amplifiers to order for the musical and scien-
tific industries. Tel. Worthing 513, .

RECEIVERS AND AMPLIFIERS—
LUS AND SECONDHAND
R1116 014/20 M/c battery, double S. Het.,
pover pack and A.C.C. available; oﬂegsog-z-

Box 5
L WTHER DT5 tuner, 4 bands, variable
selectivlt.y, £20 ono—Young. Fremantle
ondon, after 6 5064

Seal Vari-

CH'AP MBL. tuner, 15¢
slope Mark II, 12gns; both latest types, as
[5075 !

new.—Box 5493.
O Rx's and colls in_stock, also ARS8,
BCSQBR CR100, etc. —Réulremems please
to R. 1. Service, 254 rove Green Rd
London ‘E. ll Lev 4986 0n53
IRELESS WORLD 2R.F. 3-valve quahty
tuner and L.W., complete with
ully smoot ed Yower supply unlt unused ideal
or use with all high fidelity ampl ers, £7,
including 4 valves, ap rox hdlt onguml prlce
limited number bargain.—Box [5060
offer secures v1rtually unused Chap-
man 56 tuner, £21: NRS No. 1 studio
symphony ampliﬂed £9; or complete in stove
enamel steel cabinet with engraved face panel,
power pack nd separate stentorian HF912
speaker, £39.—B 5112. rass2
RECE! VERS AND AMPLIFIERS—

SURPLUS AND SECOND-HAND WANTED.
UR GENTLY required, short wave receivers:

we_pay immediate cash for clean e&uxpment
K.T. RADIO'S, 156, South Ealing W,
Ealing 1303. Oven Saturdays. 899

LOUDSPEAKERS——-SURPLUS AND
SECON AND

HARFEDALE 1 C.S.B.. £8/10;

Wharfedale ‘Golden C.8.B., £6; hoth as

new.—Box 5303, [5070
NEW TEST EQUIPMENT

V. signal intensity meter (S.I.M.) for

aerjal checks and installation, etc.—Send
for full detalls, Radio-Aids, Ltd., 29, ‘Market
St., Watford. ‘Tel. Watford 5988, [5068
TEST EQUIPMENT—SURPLUS AND
SECONDHAND

€221 £24, Avo 40 9 gns.,, Avo l gns.-
Lawrence, 46, Alpha Rd., Bristol [5008
PEEDIVAC 'pumps, Edwards, type 1. with

8in v-pulley, £15; Motonsed 230v AC, £21.
VARIACS, tyoe 80C, In: 200-2 50c. Out:
220v, 7% amps, £5/10; Type L 3G Tn: 1307,
500c._Qut: 0-180v, 7+7 amps. £14.
CONSTANT volta%e transformers by Advance.
In: 204-276v 240v, 500W, £10.
AUTOMATIC_ voltage stabxllzers for 200-250v
AC mains. Ferranti moving coil; 614-Kva £70,
1440Va less.relay, £28. Ditto 480Va, £18.
MICROAMMETERS. 2%in, M.C., fiush, round.
centre zero, 250-0-250ua. 22/6 p.f.
ROTARY converters. In: 24y DC. Out: S0v
AC, 1 ph, 50c 9 amps, 450W, g
MAGSLIPS “always in stock. Also Velodynes.
Amplidynes, Servo-Motors, Selsyns, Torque-
Amplifiers, Iron cored potentiometers, etc,
P. B. CRAWSHAY, 94, Pixmore Way, Letch-
worth, Herts Tel. Letchworth 1851. 10097

'Type P.3878

a ‘must’ for
‘every constructor

of the 20-wATT
HIGH-QUALITY
AMPLIFIER

designed by W. A. Ferguson *

Optimum conditions are obtained in the
form of output stage used in this amplifier
when about 40%, of the primary winding
of the output transformer is common to
anode and screen grid circuits. The Par-
tridge Type P.3878 is of C-core design with
tappings of 439, of primary turns, and is
specified by the this

designer  for

amplifier.
* *“ Design for a 20-Watt
High Quality Amplifier’’ by
w. i Ferguson, B.Sc. (Eng.,).

C.G.I1., Grad. 1.E.E.,
Wireless World, June.

Two other Panridge components are neces-
sary for this cireuit;
Mains Transformer Type P.3877
Smoothing Choke Type P.3879

RELEVANT LITERATURE IS
AVAILABLE ON REQUEST

PARTRIDGE

TRANSFORMERS LTD

TOLWORTH SURREY
Phone: ELMbridge 6737/8

TEST EQUIPMENT—SURPLUS AND
SECOND-HAND

SCILLOSCOPE, Cossor Model 3332; £20.—
Carlisle, 32, Rangefield Rd., Bromlesl'_s 2
024
IGNAL generators, oscilloscopes, output
meters, valve voltmeters, frequency meters,
multi-range meters in stock; your enguiries are
invited. —Requirements to R. I. Service,
254, Grove Green Rd., I.ondon, Ell Ley. ;1

986.
0056
W TV COMPONENTS

NE
{ FOR sale, brand new and unused, one G.E.C.

4603 electrostatic 12in tube surplus to re-
uirements.—Offers to M.T.R 0, White
art St., Mansfleld, Notts. e “itanshierd
1802. [5076
NEW DYNAMOS, MOTORS., ETC.
150 cycles altenators 2KVA, 80v.—E.W.S.
69. Church Rd., Moseley. Blr-
mingham. 601
. 2A 1.2hp petrol engine, air- cooled
4.stroke, starting rope, tools. instruction
book ; £11/10 delivered.
T. W. ARCE, 66, Great Percy St., W.C.k
(near Anxel) [00
DYNAMOS, MOTORS, ETC. —SURPLUS AND
SECOND-HAN
2,0000/5 motor-alternator seLv.
d.c., output 80v, 5 6.25amps,
500VA, complete with starter, contro!
panel and voltmeter, all mounted in ventilated

input 220v

steel cabinet 14inX26inX49in high, new in
orlzmal cases, £16, carr. extra.

B. CRAWSHAY, 94, Pixmore Way, Letch-
worth Herts. Tel. 1851. 10094
NEW GRAMOPHONE AND SOUND
EQUIPMENT
ERROGRAPH magnetic tape recorde-

76gns.

WEARITE tape decks and componant parts.
DISC recording machines and blank discs.
LEAK amplifiers, 10w £17/17: preamp £10/10
GOODSELL, 5w £13/10. preamp £10/10.
RESLO ribbon microphones and stands.

EVERYTHING for the professional recording
studio and quality dealers. A
SOUND_DISCS (SUPPLIES), Ltd., 178, Bis-
pham Rd., Southport, Lancs. Tel. 88153.

14731
’I‘RANSISTOR pre-amps for tape playback..
5gns; valve types from £3/15,

TAPE recording amps, l2gns (mag. eye) or
18gns (meter ind.), C. pack: complete
T/, amgs, 12war.ts b lggns. S5watts, £14;

L/ ou tB
H decks £31 {Lodestar)
JASON F‘ M klts. £5/14, or built £15/17.
GRUNDIG, Philips, Ferrograph R.
BARKER 1/8 supplied
COM. TV convertors avallable from £5.
H.P. terms now available.
TEL. Gladstone 1770.
HARDING ELECTRONICS,
Cricklewood, London, N.W.2.
APE recorders for sale, exchange or hire
in Greater London. good t‘uall tape
recorders wanted for cash. types of
repairs, mechanical and electronic, carried out
by specialists, all accessories available. we deal
exclusively in magnetic recordmg equxpment
THE MAGNEGRAPH RECO
1 lganway Place, London, W.1. Lamf?;m

ERROGRAPH tape recorders as used and

120a,

Mora _Rd..
(o032

supg1 lied by this studio for four years,
thoroug is dependable; tape, microphones,
blank dis splicers, speakers, new Polyester

tapes, 48 minutes recording from & 7in reel;
transfer your %apes to our wide dynamic L.P,s;
Garrard 301 turntable, used once, £2 off list

price

R EROICA‘ Recording Services (1949), Peel
St., Eccles, Manchester. Eccles 1624, Director:
Thurlow Smith, A.R.M.C.M [0122
INE-VOX disc recotdmv equipments. type
C7J for high-quality recordings from exist-
ing microphone equipment: price from 28gns;
also available as a complete channel inclusive
of mic., amplifier and playback equipment, at
70gns; type C7 for highest quality professional
requirements—recorder mechanism at 48gns, or
complete channel at 110gns: demonstrations

arranged in London.
PLEASE write for details to K.T.S.. Ltd..
Rd., Braunton, N. Devon. Tei.
Callers by appointment only.
10209
GRAMOPHONE AND SOUND EQUIPMENT

—SURPLUS AND SECOND-HAND

.M.V. 2300H disc recorder complete, micro-.
phone, four-channel mixer; nearest offer
£140 secures.—Snellgrove, 3, Third Acre Rise,
Oxford. [5005

** Coplow,”” Park
Braunton 224.

FOR
SALE AND WANTED
ADVERTISEMENT FORM

TURN TO
PAGE NO. 193
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POTEN IDMETERS

Wire-wound and Com-
position types. Single,
Ganged, Tandem Units.
Characteristics : linear,
log., semi-log.,

inductive, etc.
detalls on request.

elANCe

f

non-

Full

RELIANCE MNFG.,CO. (SOUTHWARK), LT

SUTHERLAND uOAD NIGHAM HILL, WALTHAMSTOW, £
06 115

ne o Lavi

SURPLUS

AERIAL MASTS. American Yagi 5 element
array AS-46/APG. 30fc. one piece 4in, dia.
hollow wood masts. 36ft. 3 section 2in. dia.
tubular steel masts. 45ft. 9 section l{in. dia.
American steel masts MS-44. 50ft. Bendix
plywood masts MT-7A. 70ft. American ply-

mold masts. 200 mc/s. Birdcage ** H *' array.
20fe. American tripod base aluminium
masts AS/TPX, 9ft. one piece American

police whips. [8ft. BC-610 6 section whips.
DIRECTION FINDERS. SCR-206, SCR-
291, SCR-503, DFG-20, DFG-24, etc.
TELEPHONE AND TELEGRAPH
APPARATUS. 1 4+ | terminals and by-
pass filters; | + 3 terminals; | 4 4 terminals
and repeaters, S and SX, S and DX, filters;
power bays; repeaters; V.F. ringers; perfor-
ators; Wheatstone equipment; teleprinters:
undulators; switchboards; rectifiers; EE-65,
TG-10, etc., etc.

AUDIO EQUIPMENT. R.C.A. squadron

announcers (12-25 watt speakers), R.C.A
25 watt high power speakers. Portable
megaphones PA-4.

CONTROL UNITS. RM-¢, 7, 12, 13, 21,

25, 29, 42.
AMERICAN TRANSMITTING TRANS-

FORMERS AND CHOKES. A large
variety by Amertran, Kenyon, R.C.A,
Thordason, etc., etc. .

TRIPLE DIVERSITY RECEIVERS. [.5to

30 mcfs. Self contained on rack with all
‘refinements. Full details available,

100 WATT BROADCASTING TRANS-
MITTERS by Woden, Self contained in
4ft. 6in. cabinet £22/10/- with valves.
RACKS, de luxe, 19 inches wide channel
iron sides, 3 x 2, 3ft. 6in., 40/-; carr. 10/-,
Many other items too numerous to mentioi.
. Send your requirements. Lists available,
All packing and shipping facifities,

P. HARRIS
ORGANFORD DORSET
Telaphone: Lychett Minster 212,
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NEW COMPONENTS
M new W.w, desl n; coilsets, parts, avail-
able now: BEL, and transistor pioneers.
—Marlborou;z‘h Yard London Archway, N19
Arc.

TRANSFORMLRS 230v d/w tapped at 4v GV
v and 24y at bol
microphone lnserts, 2/6;
black motor switches sultable up
s/phase, 12/6; b reels cord solder, 9/6: every
car battery kept im stock fully charged less
than half rln prices
KINGST LECTRICAL SUPPLIES 134,
London Rd Kingston-on-Tha. {4995

GOMPONSENTS SURPLUS AND

ECOND-HAN
ADIO CLEARANCE, Ltd.. 27, ‘Tottenham
Court Rd.. London, W.l. Tel. Museum 9188.
ELECTROLYTICS, capaclty, voltage, size, type
of mountlng. price post paid; 2
lug, 1/6: 2504250,
25v %Xl-%
1000+

, 33
VXZ. clgp 1/9 s

lug. 4/3; 32+32. 350/425. 1
clip, 4/3. . 350v, 2X4lh, clip, 6/9;
32, 350v, 1%)(2. cllp 3/6, 848, 350v
3/3; 20410, 450v. 1x3, clip, 4/-; i5+
450v, 20mf 25v, 1X3, lug, 4/3. 8, %,i
2%, 2/6; 848, 500v, 1%X2, clip, 4/-. ‘all
cans, some with sleeves, all voltages WKG,
surge V where marked, new stock, guaranteed.
SmA meters, moving coil, bakelite case, 2in
square, flush mounting, new, boxed; 7/- post

250v, 2.5A,

X2.

80ma

&l

TELEVISIO]

slze 14X13%X 2%m

holders (9-B9A Pax, 2-B7G Cer,

1-Int. Oct. am Yh .), 20 various tag strips, cuf

away for mem rect., iine trans., etc.; 9/11

each, post paid

FRONT and rear tube mounts to fit above

chassis 3/~ pair, post paid.

P.M. focus rings, wlde angle, tetrode tube,

fully adjustable, 12/- post 1

C i with mounting
line trans. to suit abdve

patd.
; S g \glde angle,
ugs, post pai
gs' gives 12ky EHT. fitted width and line
linearity coils 19/6. post paid; both these items
were used with above chassis. eto.
RADIO CLEARANCE, Ltd., 27, Tottenham Court
ndon, W.1. 'Tel. Museum 9188, [0015
OUTHERN RADIO SUPPLY, Ltd. 11, Little

Newport Street, London. See our
dlspla%ed advertisement, page 181, [oo16
LASS seals. single-way. hermetwc

ally sealed terminals for soldered connec-
tions and fixing: mostly 1kv and 2kv sizes, new
urplus) 65/~ per 1,000 assorted,—P. B. Craw-

. 94. Pixmore Way. Letchworth, Herts. Tel
851 roos?

ANTED, EXCHANGE, ETC.
EXTRUS‘IONS by Marley.

BUYERS requiring rigld and flexible tubes and
sections in thermoplastic materials should ask
for a quotation from Marley Extrusions. Dept.
189. Lenham, Maidstone, Kent. Hanlet?zx_?gl

5

ANTED, receivers A.P.R.4. also T.N.16, 17,
18, etc.. and any radio test gear
LESLIE DIXON & Co.. 214. Queenstown
Battersea, S.W.8. Macaulay 2159. [0176
3000 type P.O. relays with 5, OOOOhm colls
wanted in quantity.—Box 4623

880

ROFESSIONAL standard tape equipment,
max, 71/,ln.—Box 5159.

WANTE .—Acoustical amplifier, 12v D.C.,

110v A.C., 50w _output.—J. Spector,

I.C.T.A., Trinidad, B.W.I. [5006

ANTED.—700L _tape recorder for school.—
t lHeadmaster Boys’ Modern School, Barn-
staple

5010
ANTED, tunin: unlts. TN17, TN18, TN19.
for R53/AP £50 each oﬂered.'—oggwlt

WANTED set manufacturers’ or ex-Govern-
ment radio equipment, large or small

quantities of valves, electrolytics, speakers,

meters. also components.

LOWE BROS., 9a, Diana Place, Euston Rd..

.Wl Eus, 6/7. 4485

WANTED HRO coils, Rxs, etc., ARass
BS348s, S27s, etc.—Details to R.T. & I.

Servxce 254. Grove Green Rd., London, E(:nlsl
WANTED communication equipment,

recorders, test equlpment valves rad o.
amplifiers, etc —Ger, okeed Radlo, 39
Lisle St., Leicester Sq - [4993

E.T.4336

WANTED B.C.610 Hallcratters,
transmltters and spare parts for same.
best prices. -—P C.A, Radio, Beavor Lane, Ham-
mersmith, W [0079
WANTED output meter, signal generators,

valve testers of Ame; n type, and capacl-
tance bfidges.—R. Gllfilan & Co., Itd., 7,
High St., Worthing, Sussex, Tel. Worthing

5 4996
ANTED, good quality communication RYS
tape recorders, test equipment, domestic
radlos, record players, ampliﬂers. valves, com-
ponem.a. etc., -—(hll send or

esth. 1
m QGer. 4638, Miler’ s Rndio Newport
8q., W.0a. [4824

: THE o/
* INSTRUMENT 4
MODEL

Specially designed for
soldering operations in
Irhe compact assemblies
used in present day
radio, television
and electronic
industries.
Weight 3} oz

: interesting

excluding features
flexible. 1. Bit % dia-
ILeng:h 9in. meter, simple
25 Watets. to replace.

Voltage range.
12 .50

2/-

2. Steel cased ele-
ment, also replace-
able.

3. Detachable hook

100-240 ; for susgending iron
o when notin use.
22/' 4. Moulded two part

handle,remains coolin use,
5. Six ft. Henley Flexible,

SﬂlﬂN

LECTRIC
SOLD!RING IRONS ,

W.T.HENLEY'S TELEGRAPH WORKS CO. LTD.
§1/53, Hatton Garden, London, E.C.1

CABINETS

RLE gy,

We can supply any
Cabinet to YOUR OWN
SPECIFICATION. The one illustrated can be
obtained in walnut, oak or mahogany for
£19/15/~, or as a COMPLETE RADIOGRAM
incorporating:

S-VALVE SUPERHEJ. L
3-speed Plessy Autochanger

and 10in. W.B, Speaker £48'0'3
8-VALVE ARMSTRONG F.C.48,
3-speed Collaro Autochanger

and 10in. W.B. Speaker i60|48
I4-VAL\(I;E A‘I}MSTRONG EXP [25/c,
3-speed Garrard Autochanger

and 12in. Goodmans speaker £95 5 "
Altemuva nnngements or Chussls, Speaker - and

Send I/- for complete Catalogue of Cabinets,
Chassis, Autochangers and Speakers (refunded
on receipt of order). H.P, can be arranged.
LEWIS RADIO COMPANY
120, GREEN LANES, PALMERS GREEN,
ONDON N.13. BOWas Park 6064
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To get the best
possible  performance

from KTé6 triodes in a circuit
such as the Williamson use the

GILSON

15-30 WATT TRIODE OUTPUT

TRANSFORMER

REF. WO794

FEATURES:

A 30-watt size core of grain oriented laminations.
Approx, 0.05% core harmonic distortion which
figure will be still further reduced by the applica-
tion of negative feed-back.

Level response + 1db 2 ¢/s to 30 Kc/s at 0.15 w.

| Kc 400 KQ, 30 Kcis 22 KQ.
Low winding capacitance. Ratio 10 KQ A-A,
8 x 0.97Q2 or 8 x 3.7Q2 sec. sections. Max. D.C.
120 mA each anode. Adequate insulation, voltage
proof, 3 KV peak overall.

For
Unexcelled  performance
from your

OSRAM 912 AMPLIFIER

use the
GILSON ULTRA LINEAR OUTPUT

TRANSFORMER
REF. WO710

specially designed for this circuil

FEATURES:

An adequate core of grain oriented laminations.
Low winding capacitance. High primary induc-
tance. Very low harmonic distortion. Very low
intermodulation distortion.
Complete stability under all
Modest cost.

List price £2.12.6

Please write for informative leaflets on the above

R. F. GILSON LTD.

112 ST. GEORGE'S RD., WIMBLEDON, S.W.19
Phone: WIMbledon 5695
MAKERS OF NEON SIGN TRANSFORMERS

Specialists in the design and manufacture of small
transformers for power ond oudio frequencies.

Zf 2 ¢fs 20 KQ,

conditions.

Contractors to Admiralty, etc., A.LD. Approve¢| Enquules
e e

WANTED, EXGHANGE, ETC.

WANTED. signal generato:rs types TF144G,
TF517F, TF762A, frequency meters type
BC221, TSI74 TS175: also receivers types
R1359 and R1294.-—Send price and detalls to
Hatfield Instruments, Ltd., 175. Uxbridge Rd..
Hanwell, W.7. Tel. Ealing 0779/9857. 10037
LL U.S.A. V.H.F. test and communication
equipment; TS174, TS175. TS47, B.C.221
freq. meters; receivers 1294, 1359, Hallicrafters
85.27. § >7CA U.S.A,; APR4 and tuning units
TNI6, 17,18 and 19, RCA ARB88D-LF, Halli-
crafters SXZB valves' 707A-T07B, 2K28, 2K39,

2K33, 2K highest offers given by return.—
Ger. 8410 an 4447. Unliversal Electronics, 22,
Lisle St., Leicester Sq., London. W.C.2, [0229

VALVES WANTED
EW valves required for cash, all types, quan-
tities; send list for guota tation. —Langrex, 3,
Pk. 2. {4836

New ‘Rd., London. S.W.
GABINETS
EWIS RADIO have the best selection and
finest finish,—See page 176. (0224

XCLUSIVE sale of cabinets in bakelite for
television apparatus offered to constructors
for dlfferent countries.—Apply Box 4928. 4947
ALNUT radlogram and television cabinets,
soun constructed; stamp for details.—

R. Shaw, 69, Fairlop Rd., Leytonstone, llijl!:l!:lo

METERS WANTED
WE urgently require meters of all types,
meter components, test equxpment, etc.;
any quantity, large or small prompt ca.
NDERS ELECTRONICS. Ltd,. 91, Hn.mpstead
Rd London, N.W.1. Euston 1639. {4663

REPAIRS AND SERVICE
AINS transformers rewound, new trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship; fully guarnmeed
F.M. ELECTRIC Co., Potters Bldgs.,
Warser Gate. Nottingham. Es‘ 1917. Tel. 4'&'6819185

AINS transformers, E.H.T.s, chokes, field
coils, ete., promptly and emclentfy re-
vound or manufactured to any specification.
LADBROKE REWIND SERVICE. Ltd.. 820a,
Harrow Rd. London, N.W.10. (o222
ERVICE sheets for hire or sale. over 2.000
models, radio and television, s.a.e. enquiries.
Always at your service.—W. Gilbert, 24, Frith-

ville ‘Gardens, London, W.12. Tel. She! 3?42296
RANSF‘ORMER rewind seivice, mains
E.H.T transformers and chokes, prompi

delivery, range of replacement types ex-stock
or manufactured your specification.

METROPOLITAN RADIO SERVICE Co., 75,
Kilburn Lane. London, W.10. Ladbroke 23;30

OTICE that Melton Electronics, Ltd., 387,
Ashley Rd., Parkstone. Poole, Dorset.
manufacture tmnsiormers. chokes, line and
frame outputs, R.F. an T. coils and a

complete range of C* core type:
YOUR enuulrles for rewinding a. COmmercml
Types will veceive immediate attention. [4910
EWINDS and converslons to mains and out-
put l.rans -ups. flelds, clock coils

ck

etc..- from 4/6 Pg eqmpment a specl&llty. all
work guaranteed ~N. L. Rewinds. 173. High
Rd., Willesden Green, N,W.10. Tel. Words-
worth 7791. 15033

24 -HOUR service, 6 months’ guarantee. any
transformer; rewind. mains outputs and
8., etc.; all types of new trans., etc., sup-
Hed to specification; business heading or ser-
vlce card for trade prices.—Majestic Windlnz
Co., 180, Windham Rd., Bournemouth. [4268

C BOULTON for repairs to any loud-
speaker, specialists on heavy and X
types: cone assemblies. field coils, repair acces-
sories, pressure units. micro| hones: trans-
formers rewound and to specification; motor
rewinds.—Lumby 8t.. Manchester Rd.. Brad-
ford Tel 228 0171
RMATURE rewindmx service to the trade.
vacuums, drilis, grinders, hood dryers,
dental motors, vacuum cleaners, armatures re-
placed from stock; 24 hours' servlce every job
guaranteed we also specialize in complebe over-
hauls and rebuilds of vacuum cleaners; all

yvacuum clearer parts, hoses, bearings, fans,
brushes for any make in stock.—Regani Elec-
tric, 95. Park Lane, Leeds. 1 [oo28

WORK WANTE
ELECTRONIC development, small qQty. assy.;
technical. drawing.—Box 5515. (o2 19
IRING and assembly carried out to A.I.D.
standards; large or small orders accepted.
Lawrence Drive, Icken[sg%.

Middx.”
APACITY available for small plasnc moulds
and stamping tools; highest limits, clean
work, reasonable prices, speciality: hearing
ajds and electronic components.—Tool maker.
St. Stephens Ave., London, W.12. Ap-
polntment by phone, She, 7069. 4

CAPACITY AVAILABLE
D to further expansion of our works and
facllmes manufacturers are advised that
immediate eapacity is available for the manu-
facture of transformers, chokes, and induct-
ances, including wave-winding of all types.
HADFIELDS solventless varnish vacuum im-
pregnation and enveloplng processes o
npproved specifications.
'HINE engraving on metal and plastics.—
to_ Melton Electronies, Ltd., 387,
Ashley Rd.. Parkstone, Dorset. Tel. Parkstone
| 23). [4911

. »

—TELE-RADIO ¢9—

STEEL METER CASES WITH ALUMINIUM
PANEL, SLOPING FRONT

4in. x 4in. x din. 8/6
5in. x 5in. x 8i; 13/8
6in. x 6in. x 12in. 22/6

SMALL STEEL TEST METER CASES
WITH ALUMINIUM PANEL

4in.x 4in.x 2}ln 8/-
6in.x 4in. x 3in. \8/=
8in. x 61n. x 3in. 10/-
10in. x fin. x 2} 12/-

STANDARD STEEL CASES WITH
ALUMINIUM PANEL
10in. x 7in. % 7in.. .22/6 18in. x 9in. x 8in... 45/~

12in, X 7in. x 7in.. . 28/~ 16in.x 11in. x 8in. 51/6
14in.x 7in. x 7in.. . 39/8 19in. x 111n. x 10in. 58/«
14in. x 9in. x 8in.. . 41/6
18 S.W.G. ALUMINIUM CHASSIS
8in.x6in. x2}in. 7/ 14in. x 5in. x 2¢in.  9/6
10in.X6in.x2iIn, §/3  14in. x 8in. x2}in. 10/6
12in. x 8in.x 2tin.  8/6 14in. % 10in. % 2}in. 11/~
12in. % 8in.x2}ln. /@ 17in. x 10in. x 2¢in. 12/6
18 S.W.G. STEEL CHASSIS
14in. x 8in.x 2}in.  9/8 17in. x 10in. % 2in, 11/3
14in. x101n. x 2}in. 10/3 17in, x 10in. x 3in. 12/6
FULLY DRILLED CHASSIS FOR
WILLIAMSOM AMPLIFIER ............ 27/¢
G.E.C. OSRAM 912 AMPLIFIER
DRILLED CHASSIS ..................... 21/~
G.E.C.OSRAM 912 FRONT PANEL ...... 1446
*“PANL " CRACKLE PAINT, BLACK,
GREEN OR BROWN, 3/- per tin.
SUNDRIES
0-15 v. A.C. Meter .. 10/6
0-30 M.A. Meter ... 7/6
London Channel T.V. Pre-amplifier ... 24/~
(1 valve EF42 or equivalent.)
813 Valve Bases (new) . 10/-
280 v. 80 mA, Half-wave Meta 7/6
40 H. 50 mA. Woden Chokes .. 12/6

S-pin P/S. Belling Lee, 6 for ...
7-pin P/S. Belling Lee, 6 for ...

E.M.l. Variable Selemvlty I.F.T.s, panr 6/6
4K Coivern Preset Wirc-wound
Potentiometers, 6 for ... 9/-
6K  Colvern Preset
Potentiometers, 6 for 9/~
2K Colvern 15-watt Precision Potentio-
IDECESIS. . oo A %, e, NN 8/6
E.M,l. 100-1 Microphone Transformer,
heavy screen 7/6
PEN46. New and boxed . 8/é
866A. New and boxed . 10/~
HVYR2A. New and boxed . 8/6
Mains Transformer, drop through,
350-0-350 v. 60 mA., 6.3v.25a..
5 v. 2 2.. Standard Primary ......... 14/¢
ELLISON TRANSFORMERS
ALL UPRIGHT MOUNTING
P20. 200/250v. Pri. Sec.250v.20 mya.,
63v.la,S5v. .52 23/-
P2l 200/250v Pn Sec 2
6%3'v. 2 ISV 2. e s -« cmvamliea 24/9
MTI62. 200/150 v. Prl
250 v. 60 mia. 6.3v.3a 2514
MTI137. 200/250 v. Pri.
250 v. 120 m/a.,6.3v. 7 a.,5v.3a.... 40/6
MTI123. 200/250 v. Pri. Sec. 300-0-
300 v. 110 m/fa., 6.3 v. 2 a. CT.,
0-5-6.3v.2a. ... 43/-
MTI190. 200/250
350 v. 120 m/a.
5v. 3 a. L R e eossnnrinscess SHEE 0N 43/9
MTI78. 200250 v. Pri. Sec. 350-0-
350 v. 150 m/a., 6.3 v. 5 a. C.T.,
SEVASTaY WML BTN, N 53/~

FULL RANGE OF TELETRON COILS
Postage & Packing extra. C.W.0 or C.O.D

TELE-RADIO

(1943) LTD
189 EDGWARE ROAD,
LONDON, W.2.

Phone: PAD. 4455/6.

Shop hours:
Mon.-Sat, 9a.m.-6 p.m. Thursday 9 a.m.-f p.m.
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——THE MODERN BOOK C0.—

Britain’s Largest Stockists of British and
American Technical Books

Servomechanisms and Regulating System
Design Vol. Il by H./Chestnut and R. W.
Mayer. 68s. Postage Free.

Frequency Modulation Tuner Units for
Fringe and Local Area Reception, a
Data Publication by G. Blundell. 2s.
Postage 3d.

Practical Wireless Service Manual
F. J. Camm. |7s. 6d. Postage 6d.
An Introduction to Colour Television by

G. G. Gouriet. 8s. 6d. Postage 4d.

Electronic Musical Instruments by R, H.
Dor{f. 5S5s. Postage ls.

The Radio Amateur’s Handbook,
by A.R.R.L. 30s. Postage Is.

Television Engineers’ Pocket Book edited
by E. Molloy and J. P. Hawker. 10s. éd.
Postage 4d.

Mullard 5 Valve 10 Watt High Quality
Amplifier Circuit. 12s. 6d. Postage 3d.

Sound Recording and Reproduction by

by

1955

J. W. Godfrey and §. W. Amos. 30s.
Postage 6d.

Fundamentals of Transistors by L. M.
Krugman. 2ls. Postage 6d.

Radio Valve Data compiled by ** Wireless
World,'"” 3s. 6d. Postage 3d.

Principles of Radar by|J. F. Reintjes and
G. T. Coate. 55s. 6d. Postage Is.

Please write or call for our catalogue.

19-23 PRAED!/ STREET
(Dept. W|.6)
LONDON, wW.2
‘Phone: PADdington 4185
Open 6 days 9-6 p.m.

e

ENSON'S
ETTER
ARGAINS

B

BRAND NEW OBIGINAL GARTONS R.F, UNITS.
TYPES 28 or 27, 27/6 10/-. (Postage 2/6.)
RF25, Bolled, 10/-. irumo TORS, D.C. (approx.
250 v.80 mA.,at6v.),8/6.12v. lnput 250 v. 60 mA.
and 6.3 v. om.put,a P.M. fleld, 7/6. Filters for these,
2[6 Eddylwne, cased, nmoothed 12v.D.C.to 190 v.
512 v, to 300 v, 200 mA., 17/6 {(carr.
7[6) ﬂalllcrnlter, 12 v. to 250 v. 75 mA. (vibm-
pack) and 300 v. 165 mA. dyn., both on cased
chassis, smoothed and filtered, mew, BO/- (carr.
8/6). RX1861, valves 2/EF54, lll'ikﬂ 1/CV66, VHF,
with rotary coil selector, 17/8. LF, Ampliﬂer
Type 178 new, 22/6. Relays small 6v.2br.1m.,
1/6. CO-AXIAL RELAYS 12'24 v. Type G, 7/8:
R1155 Coil packs, new, 12/6; used 9/8@: 1.F. Filters,
2/6. CLOCKWORK Cont, actors, 2 impulses per sec.,
8/6. TR1198 with ali valves, less xtals, 45/- (carr,
8/6), R1355, new hnploved type, 37/@ (carr.
7/6). TR1143A-Tx. 50, 6 valves, 17/8; Rx. 71, 8
valves, 27/6; Modjamp. 185, & valves, 15/- (post
2/6 each) R1382A 100/150 mecs,, 13 valves, used,
goodcond £7/10/-(ca.rr 10{-). PCR Vlbm'.orPack
12 v. D.C. to 250 v. 80 mA., smoothed, flltered,
17/8, spare vlbm'.or. 5/- {carr, 6/.). Eddys(one
6 plo plug and socket, on lead, 3/f~. RA-10{DB/DA
Bendix 7 valve 8'het: Long, Med., 2.5, 5:10 Mels
bands remotely controlled. 28 vy, New.
crackle, 90/~ (carr. 10/-). FREQUENCY METERS

40-60 c. 7in. dia. 230 v, Ironclad, 80/-. Pots. w'wd
25 k 4 w., 2 ohms 4 w., 3/8. Vit Resistors, 10 k.
120 w., 1/6
METERS - BRAND NEW--BOXED
FSD Scale  Size Type Fit Price
500ulA 3}in. MC  FI. Rd. /-
2mA 2in. MG Pr. Rd. 10/6
10mA 3lin. MC Fl.Rd. 7/~
10mA 4jin. MC  FI Rd. 20/-
20mA 200A 3tin. MC| FIL.Rd. 7)-
25mA 50A 3n. MC Fl.Rd. 7/-
30mA 2in. MC| Pr.Rd. 6/~
40 & 120mA 2in. MC PFl.8q. 7/6
100mA 300mA 2in. MC' Fl.8q. 5/-
100mA 3fin. MC, FL.Rd. 79/-
200mA 2in. MC Fl.8q. @/
List and enquiries. 8,A.E. pleass! Terms; Cash
with order. Postage extra. lmmediate deapatch.
Callers and Poat Cnllem
W A BENSON (WW) ST P DI1O
308 Rathbone Rd., (W'chtpel) LTD 118
Llverpool 13. techapel, I'.jver-
STO 1604. pool 1.  ROY

|

PAINTS. CELLULOSE, ETC.
PAINT spraying handbook, 3/6 post free,
cellulose and synthetic pafnts and all spray-
ing requisites supplied; catalogues free.—Leo-
nard Bmoks, 538 Harold Wood, Romford. [0207
USINESS OPPORTUNITIES

XNANCE available for television/radio,

take shares.—Box 5463. [50

MISCELLANEOUS
UTOMATIC dual coll winding machines,
range from 22 to 44 S.W.G.—Hawkins,
170, wWitton Rd., Aston, Birmingham, 6. [5019
OPPER winding wires ex StocK., competitive
grlces. 17 to swgs, plain enamel, tinned.
synthetic, silk, rayon, cotton covered andml.élt;

types. —Bo 4414.

M LWORK, all types cabinets, chassis,
racks, etc. your own specification;

capacity availabie for small milllng and cap-

stan work up to lin bar

PHILPOTT'S METAL WORKS Ltd., (G4Bl) -~

or
61

Chapman St., Loughborough,
own tape recording trans!erred t.o
disc.—Write, call or hone Queensway
Private Recording Studios 123, Queensway,
W.2. Tel. Bay. 4992. Studio recordings, tape
recording service. (4957
BUILD your own TV and learn about its
operation, maintenance and servicing;

qualified engineer tutor available whilst you
are learning and building.—~Free brochure from
E.M.I. Institutes, Dept W.58, London, W.4.
(Associated with M.V.) {0180

ET proiessmnals transfer your ‘tape record-
d your _broadcasts; s

tapes pur-
chased from Sound News Productlons.
Bryanston St.. London, W.1. 0091, [4976
OR sale, complete publlc address equipment ;
suit small factory: consnstmg of 8 Tannoy
rack-mounted 120w amplifier, pre amplifier, two
wave band radio, input and cutput switch
panels, full monitoring and metering facilities;
6 horn loudspeakers 6 double wall or Ceiling
mountng loudspeakers, 3 micxophones (2 rib-

bon, 1 moving coil) .—B 5363. 027
COPPER wlres enamelled tinned, Litz, cotton,

silk covered, all gauges; B.A. screws, nuts,
washers, soldering tags, eyelets, ebonite and
laminated bakelite panels, tubes, coil formers;
Tufnel rod, headphones, ﬂexes, etc.; lates
radio publlcsﬂons fuli range available; list,

s.a.e.; trade supplied.—Post Radio Supplles, 33,
Bournz Gdns., London, 0138
BUILD your own hxghly ‘efficient aerial for
F.M. commercial TV, etc.; we supply an
ex-radar antennae display consisting of
moulded Bakelite msulator, stand-off mounting
bracket, dipole elements, and director -easily
adjusted to suit whatever band re uired; these
aerials have cost several pounds to manufac-
ture; our speclal price only 15/- plus 1/6
packmg and postage.
WALTON'S WIRELESS STORES, 48, Stafford
St., Wolverhampton. (0145

NOT
RITISH SOUND RECORDING ASSOCIA-
TION. Detalls of membership, open to
the professioral sound recording engineer and
all others interested in recording high quality
reproduction and other branches of audio
engineering, together with details of the Lon-
don lecture programme and the anchester.
Portsmouth and Cardift Centres, ma
talned from the Hon Membersfxlp ecretar
H. oulgat.e AM.ILE.E, 12, Strongbow R
Eltham. S.E [0031

SITUATIONS VACANT

The engagement of persons answering these
advertisements must be made through the local
office of the Ministry of Labour and National
Service, etc., {f the applicant is a man aged
18-64 or a woman aged 18-59 inclusive, unless
he or she or the employer is excepted from the
provisions of The Notification of Vacancies
Order 195
MULLARD. Ltd.

AN opportunity occurs for an Engineer, 25-30
years of age, to enter an expanding commerecial
enzlneerinf office handling magnetic materials
and electrical and radio components. The post
would suit a man educated to Grad. 1.E.E.
standard with good technical background who
wishes to enter the commerctal side of engineer-
1ng. Startltg salary will be not less than
dp a. with full employee benefits and sco;
tor advancement in an expanding fleld. —Appi
cations in writing should be addressed to the
Personnel Officer, Century House, Shaftesbury
Avenue, London, W.C.2. 5000
YE, Ltd., Cambndge

THE above company has vacancies in its
Englneennﬁ and Research Laboratories for
Design and Detail Draughtsmen, mechanical
and ‘electrical, also Engineering Tracers, for
interesting work on a vyarlety of projects.
Applicants must have had drawing office ex-
perience, but experience in the electronics in-
dustry 13 not in every case essential.

SALARIBES will be on a generous scale in accor-
dance with qualifications and experience and

‘there ame_good prospects of advancement for

persons ef sultable ability.

PLEASE write in confidence to Chief Engineer,
Pye, Ltd., St. Andrew's Rd.. Cambridge, giv-
ing brief details of attainments to daté and
stating which type of work Interests you most.

4983

RADIO and television engineer (fully experi-
enced) required: house avallable for right
man.—Box 5310. 79
ELEVISION engineer, fully qualified, able
to drive; good wages for the right man.—
Radio & Electrical Services, 35, Westbury Ave.,
Wood Green, N.22. Bowes Park 2068. = [5030 |

“ AUTOMAT ’ CHARGERS
and POWER PACKS

as supplied to Ministries, Alreline Co.s, etc., up to
800 watts. Correct design, best materials and
warkmanship.

Selenium rectifier stacks, 40 ma. to 10 amp., with
or without transtormers.

“AUTOMAT” BSELF
REGULATING CHARGERS
' model as illus.
ftor 6 v./12 v. 5 amps,
using 8.T.C. seleninm recti-
fier, damp-proof, ultra
reliable, wt. 16lb., for
215/245 v. A.C.. £8/5/-.
Carr. 4/6 Ta. G
12 mouths, Also our well
known 12 v, 3 amp.
charger with protective
ballast and glow indieator,
69/6, ditw 6 v. 2 amp.|
12 amp., 69/6.
ditto, 12 v. 1 amp., 42/8. postage 1/10 wt 8lb.

FOOLPROOF CHARGER KITS. Genulnely trouble
free and ultra reliable. As sold for 11 years through
“ W.W."" with full data sheet and instructions. No. 1
Kit. Westallte 3 amp. rectifier, 65 watt tapped, im-
pregnated trans,, ballast bulb, for 2 v. 6 v,, 12 v. charger,
allrrctmer'.roubleullmlnawd 48/-.DP l/)o Handnome
steel case, ready uvred, /8.
No. 1A Kit. 3 a. rectifier, 65 w&'.t trans., ballaat, res.,
ammeter for 2 v, 6 v, 12 v, 3 a., 52/8, p.p. 1/10.
No. 2 Kit. 12 v. 2 amp. rect.. 45 watt trans., ballast)
indicator bulb for 2 v., 6 v., 12 v. charger, 36/6. Cuc
12/6. p-p.1/10. Wt. 8Ib. with case. Minor Kit, 6 v. 2 amp.,
32/(-, p.p. 1/10, case 12/6 extra. Senior Model, for
6 v.f12 v. at 4 to 5 amp., 12 v. 56 amp. B.T.C. rect., 85
watt trans., ballast bulb, 64/-, p.p. 2/-. Slider Kit,
120 watts trans., 14 v. 6 amp., large finned type rect.,
slider res., high grade ammeter, wt. 171b., for 6 v./12 v.
charger, £4/13/-, carr. 4/-.

BELENIUM RECTIFIERS, new stock not surplus, 6 v,
la,4/-,2a., 7/6, 42a.,15/-,12 7. 0.5 a., 5/-, 1 2., 7/8-
2 a., 96, all p.p. 6d. 12 v./14 v. 3 a. to 34 a., 15/6-§-
5 a., 27/-. Large finned 8 a., 32/-, p.p. 10d. 24 v,
50 mA.. 2/9. 24 v. 0.3 a., B, 1.5 a., 15/-, 3a. 27-.
5 a., 42/-, 8 2., 62/-, all p.p. 10d. 50 v. 1 a., 24/-, 2 &..
. 230 v 1a, 97/~ p-p. }/6. H.T. rectiﬂers, 120 v.
80 mA. R.M.2, 3/4, 185 v. 30 mA. elim., §/8, 250 v.
60 mA., 7f=, 250 v. 100 mA. bridge, 14/6 All p.p. 6d.
Many other L.T. and H.T. types in stoci

CHAMPION PRODUCTS
43, Uplands Way, LONDON, N.21, Phone LAB 4457

Wireless
Fundamentals

By E. Armitage, M.A. (Cantab.),
B. Sc (Lond.). This important book
develops the theory of radio from the
fundamentals to an explanation of
the superheterodyne principle. The
physical and experimental side is
kept to the fore throughout the book,
while purely mathematical treatment
of the more theoretical parts of the
subject is provided in the Appendixes.
335 illustrations. 20s.

The Principles
of Television Reception

ByA W. Keen, M.L.R.E., A.M .Brit.

LR.E important book by a
pracnsmg electronic research ‘en-
gineer. The entire receiving system

is examined stage by stage, complete
circuits are given of four up-to-date
commercial receivers, and the prob-
lems of colour television are fully
discussed. With over 200 1llustra-
tions. 30s. ner.

PITMAN

Parker St - Kingsway - London * W.C.2
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EARLS COURT
VISITORS

Specialistss in High Quality
Reproduction for over 20 years.

Invite you to complete your tour of
inspection with a visit to their
DEMONSTRATION ROOM at
WARLTERS ROAD, HOLLOWAY.

We are quite near to Nags Head Corners
and the Piccadilly Line will bring you
direct from EARLS COURT to HOLLO-
WAY ROAD Station, which is only a few
minutes walk from our premises.

BUS No. 43 from the City or BUS No. 29
from the West End pass the door.

TROLLEY BUSES from Moorgate
Holborn Circus and Tottenham Court Road
all come to Nags Head Corner.

OUR DEMONSTRATION ROOM
OPEN DAILY FROM 9 a.m. to 6 p.m.
(Saturdays until 5 p.m.) AND WE
SHALL BE DELIGHTED TO
DEMONSTRATE OUR CHASSIS,

RADIOGRAMS AND AMPLIFIER
AS DESCRIBED ON PAGES 66!
AND 72.

Special High Fidelity Demonstrations of
the A.10 Amplifier and FM 56 Tuner are
given every Thursday evening from 7 p.m.
If you are unable to visit us please write for
descriptive literature mentioning W.W.

——F. M, 56 TUNER— ——

1
j'"

Price

£2| {inc. tax)

@ PERMEABILITY TUNING
® FREEDOM FROM DRIFT
@ AUTOMATIC LIMITING
® MAGIC EYE TUNING

COVERAGE: 85-95 Mcfs. IMAGE RE-
JECTION: 26 dB. LF. REJECTION:
60 dB. CIRCUIT: A low noise triode R.F.
Stage is coupled to a high stability frequency
changer. This is followed by two L.F. Stages
and a triple diode triode ratio detector and A.F.
Stage. VALVESt Mullard ECC85, EF85,
EF85, EABC80, EM34.

GUARANTEE: All our models are sold
under full and unconditional money-back
guarantee of satisfaction, and we will
refund your money if for ANY reason
you are not satisfied after 7 DAYS
TRIAL IN YOUR HOME.

HIRE PURCHASE terms of ONE-

THIRD deposit and balance payable over

12 months are available for all models.
WIRELESS &

ARMSTRONG velevision CO. LTD.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7

]’glephong: NQRLh 3213/4

WIRELESS WORLD

SITUATIONS VACANT
ELECI'RONIC Engineer.

INTERESTING post in new and expanding
division of a large Co., for an energetic en-
ineer to lead a small team on design and
evelopment of pulse generators, wide band
amplifiers, oscilloscopes and other instruments.
West London suburb, commencing salary £1,000
per annum.—Box 5113. 14990

ICROWAVE Engineers

ARE required by Decca Radar, Ltd., for work
on advanced microwave and millimetric aerial
design in a rapldly expanding Aerial Group.
Applications_are invited from Elecirical Engi-
neers and Physicists of H.N.C. standard or
having practical experience in micro-
wave components; the prospects for men of
ability are considerable. There is a pension
scheme in operation. British Nationality essen-
tial.—Please write. %uotlng reference RLA.108,
to Decca Radar, Ltd., 2, Tolworth Rise, Sur-
biton, Surrey. [O168

NGINEERS & Physicists.

FERRANTI, Ltd., in their new Laboratories
are engaged in a programme of electronic de-
velopment of great industrial importance. The
work invelves the use of digital computers to
control machines and industrial processes and
covers a wide and expanding field of applica-
tion, offering long-term interest to those en-
gaged in It.
DEVELOPMENT activity lfor these pro{ects is
taking place in the fleld of electronic circuit
{including pulse techmique), digital computers,
magnetic recording and servomechanisms; en-
gineers and physicists having experience as well
as interest in one or more of these subjects
are irvited to apply.

appointments are permanent and offer
full scope for initiative in an expanding organi-
zation; a salary commensurate with the qualifi-
cations required will paid; stalf pension
scheme; application form will be sent on re-
cuest (quoting Ref./EP/AL) to—The Personnel
Officer, Ferrantt, Ltd., Ferry Rd., Edinburg{x.

4118

TECHNICAL ASSISTANTS.

ELECTRONIC, to undertake development work
of a varied and interesting nature, 1n a Missile
Guidance laboratory now undergoing expan-
sion. Types of work include micro-wave and
pulse circuitry, field work on aerials, test gear
and power supplies. Applicants should have
electronic experience, preferably of radar, com-
munication or telemetry work and hold, or be
studying for, H.N.C. or equivalent. Service
experience may be a qualification. Excellent
salary with ‘bonus. Pension Scheme. Pre-
arranged holiday may be taken.—Apply. quot-
ing Ref. WW/15, with full details of experi-
ence, to the Assistant Manager,
THE FAIRY AVIATION Co., Ltd., Wea,
Division, Heston Aerodrome, Hounslow, MII ggs
4

CINEMA TELEVISION, Ltd.

HAVE vacancles in the
ACUUM Tube Development Laboratory at
Lower Sydenham.
FOR persmnel in several fields of work, in-
cluding cathode ray tubes, photocells and signal
generating tubes; previous experience of simi-
lar vacuum work an advantage, but not essen-
tial; applications for interview giving details
of age, qualifications and previous experience,
are invited from suitable men and women;
men applicants should be free from Nationai
Service obligations.
1. CHEMIST or Physical-Chemist.
GRADUATE to work on cathode ray tube phos-
phor screening processes and investigation of
phosphor characteristics.
2. LABORATORY Assistants.
QUALIFICATIONS to G.C.E. advanced level
in general science or with ordinary national
certificate; successful applicants will be expected
to continue studies at evening classes.
3. LABORATORY Technicians,
QUALIFICATIONS to G.C.E. ordinary level in
science and mathematics; must have capacity
for careful and detailed work and have con-
siderable general mechanical aptitude.
4. VALVE Mechanics,
FOR experimental and pre-production electrode
assembly; basic tmlmn% in workshop practice,
experience on small bench work and good
manual -dexterity essential.
5. SCIENTIFIC Glass Blowers.
WITH at least 2 years exverience of branch and
lathe work and the preparation of small metal
to glass vacuum seals.
6. FINISHED Tube Inspector.
TO carry out performance checks on a wide
range of vacuum tubes. manufactured on a
laboratory scale; education ameachlng G.C.E.
advanced level in general sclence essential.
ITEM 1. 39 hour week; items 2-6, 44 hour
week.
PENSION schenie, canteen facilities, 25 minutes
Charing Cross.
APPLY to Personnel Department.
CINEMA-TELEVISION. Ltd.
WORSLEY Bridge Road, Lower Sydenham,
S.E'26. 15026
RADIO and/or television engineer required
for bench and outside repairs, driver; ref-
erences. age, experience, Salary: expec*,ed.—
Field's Radio, Ltd., 52, Hall Gate, Doncsg%ear.

LECTRICAL SERVICE (EDGWARE), Ltd.,
require® good service engineer, bench and
outside; clear licence; t(;e salary; permanent;
congenial,—93, Edgware Rd., W.2. Pad. 2342

GOOD
SOUND
DIVIDENDS

Whatever may happen to the stock
market this autumn, and whether bulls
or bears fare best, one thing is absolutely
certain—all who invest in Duode Units
will have a grand season of appreciation
with ample assured interest for years to
come. As we have often said, a Duode is
the finest long term sound investment
you can get.

You may see and hear much at the Radio
Show if you are fortunate enough to be
within reach of it, but those of us who
are even more fortunate in owning
Duodes already—and we are many,
spanning the World from Australia and
Hong Kong through Malaya, India and
Africa to Europe and across to the
Americas; then beyond to the Pacific
Istes—we know that our evenings will
definitely go on being the best time of
every day.

So the best advice we can give, or you
can possibly take, is to—

INVEST IN A DUODE

DUODE I12A
A full 12 inch unit with the famous dual
drive, built-in crossover, feed back

and individual care which have made the
Barker and Duode names so world known
for NATURAL sound. Fitted with a
magnet system giving about 11,000 gauss.
List price £10. Full value—no tax.
DUODE 12B

The same cone and drive assembly with
a better magnet giving about 14,000 gauss
and similar performance to that of the
standard Duode of the past two years.
List price £i4. Full value—no tax.

DUODE [2C

A very special unit, similar to the well-
known 150 but now fitted with a cloth
outer suspension and selected cone. lts
bass range extends well down to 25 cps,,
almost sub-sonic, and the extreme top, to
over 16,000 cps.—almost ultra-sonic. The
large magnet gives about 17,000 gauss,
which, with the Duode built-in damping,
holds all transients and the bass register
in the firmestgrip. Definition throughout
the entire range is superb. We believe
the Duode 12C is the finest high quality
Sound Unit available at any price to-day.
List price £20, Full value—no tax.

Any recognised music or radio dealer can,
if he wishes, buy Duode Units from us for his
stock and demonstration. If yours will not
do this for you, we will help by offering you
the facility of trying a Duode at home, under
very fair and reasonable conditions.

Write for detalls today.

Duode Sound Reproducers
3, Newman Yd., London, W.1
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OPPORTUNITIES

IN RADIO

! Get this FREE Book !

‘ENGINEERING
OPPORTUNITIES *
reveals how you can
become technically quali
fied at home for a highly
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 144
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADEO, A.M. Brit.
I.R. L, City &
Guilds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency and
General Wirelesss Courses,

We definitely Guarantee

“NO PASS—NO FEE”

If you're earning less than £15 a week this
enlightening book is for you. Write for your
copy today. It will be sent FREE and
without obligation.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY
388b COLLEGE HOUSE,

29-31, wnvoﬂr's LANE,

LONDON.

RING UPPORTUNITIES

CAPACITY  AVAILABLE

Due to further expansion of our

works and facilities manufacturers

are advised that immediate
capacity is available

FOR THE MANUFACTURE OF
Transformers, Chokes and
Inductances,
tncluding wave winding
of all types.

HADFIELDS solventless varnish

vacuum impregnation and envelop-

ing processes to approved speci-
fications.

MACHINE ENGRAVING on
metal and plastics.

Enquiries 10—

MELTON ELECTRONICS,

ASHLEY RD., PARKSTONE,
DORSET,
Telephone: Parkstone 230.

387.

{ equipment design in standard and

WIRELESS WORLD

SITUATIONS VACANT
CIRCUI’I‘ Design Engineers

ARE re(Llred by Decca Radar for positions
created by the continued expansion of /their
Research Laboratories. These cover work in a
wide fleld, embracing high and low power
pulse, receiver, A.F.C., radar display, and test
sub-minia-
ture form. Appllcnnts should preferably be of
degree or H.N standard, and have had
previous experience in this field. A pension
scheme in operation. British Natmnality
essential.—Please write to Decca Ra
2, Tolworth Rise, Surbiton, Surrey,
reference RLA.103.

UIDED missiles in Canada.

A MAJOR company and leaders in the ﬂeld of
guided missiles development in Cana
REQUIRES immediately a
SENIOR Electronics Engineer
FOR a Top Level Supervisory Position.
ESSENTIAL qualifications include wide experi-
ence in the telecommunications and/or elec-
tronics field, together with recent supervisory
experience in a modern and currently active
missile project: specialised knowledge in guid-
ance and control, servo mechanisms, telemetry
and test equipment is preferred.
THE candidate should also hold a Degree or
H.N.C. in electrical, electronics or _telecom-
munications or the equivalent A.M.I.E.E., etc.
THE appointment will be on a contract basis
and carries an excellent salary,
COMPLETE first-class
moving allowances will be .pai whic!
together with the generous salary, will provide
a_very desirable transitlon to the new life.
THIS is an exceptional opportunity to take up
a position as one of the leaders in the pro-
fession.
ALL applications will be treated in strictest
conﬂdence unless permission is given other-

WRIT‘ to Box No C.M.. ¢c/o Canadian Dept.
of Lakour, 61, Green St.. ndon, W.l. [5066
FEDERATION OF MALAYA.

ASSISTANT CONTROLLERS OF TELECOM.
MUNICATIONS (ENGINEERING).
Duties include staff management and respon-
sibility for the maintenance. installation and
operation of telecommunications equipment, in-
cudmg exchanges, carrier equipment. telegraph
and railway signalling equipment and minor
radio stations.
Appointments on contract/gratuity terms with
salary according to qualifications and experience
in the range $718 to $1.645 (£1,001 to £2,303
per annum). Variable cost of living allowance
also payable. Substantial ;;ratulty free pas-
sages; quarters vprovided, available, at low
rental or rent allowance in lleu generous leave,
Candidates, under 40 years of age, should be
corporate or graduate members of the Institu-
tion of Electrical Engineers or hold a degree
or diploma acceptable by the Institution for
corporate membership and have at least two
years practical experience in telecommunications
WO

Further detalls on apphcatlon to the Director
of Recruitment, Colonial Office, Great Smith
Street, London, S.W.1. in wrmng Bive bnef
details of age. qualifications and exper
and quoting reference number BCD 133/23/03/
Closing date for receipt of initial inquiries
Sept. 17, 1955. 99
V JH.F.'radio link engineer required
FOR the maintenance of Multi-Channel Links.
Previous telephone and radio experience
essentl 1.

PPLY glving full detalls of experience to
Personnel Manager, Pye elecommunlcatlons
Ltd.. Ditton Works,. Cambridge. 14891

ADIO technician required by the

GOVERNMENT OF KE NYA for service as
Inspector of Police, Grade (Supernumerary)
for one tour of three years wlth possibility of
permanency. Commencing salary (including
present temporary allowance of 35% of salary)
according to previous experience in scale £796
rislng to £ a year. Gratuity (at least
£247 after three years service). Outfit allow-
ance £30. Uniform allowance £10. Separntion
allowance payable to married men under cer-
tain conditions. Free assages Liberal leave
on salary. Candidates, preferably un-
married, aged 20-35. should be at least 5ft Tin
without footwear and be of good education.
Vision—good standard required but men who
wear spectacles are eligible provided that they
are not greatly incapacitated without them.
Candidates must hold City & Guilds Certifi-
cates in Radlo and/or Telecommunications or
have had at least four years experience with
the Technical Radio Branches of the Services
or with a reputable firm or a Government
Department. Married men should note that it
is unlikely that accommodation could be found
for thelr famllies during the first tour.—Write
to _the Crown Agents. 4. Milbank, London.
S.w.1. State age. name {n block letters, full
quaIlﬂcatlons and experlence and uote
M1/36753/WF. 4984
ERVICE engineer required for duties in
Singapore. A young single man would be
preferred. but good experience with radar and
echo sounding equipment Is essential.
AN initial two-year term of duty would be re-
newable by arrangement. There are generous
leave an salary provisions for competent
englneers and a training dperlod covering the
company’s products would be given before
taking up duties abroad.
WRITE, giving full particulars of age, experi-
ence and salary required, to Box 4800. 4919

family transportation |
d, h.
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THE * FLUXITE QUINS ”’ AT WORK
“* Quick! Turn off our fountain! '’ cried EH
** We've a big job for FLUXITE today

Niagara's not in it

We'll be swamped in a minute
And there's ructions three gardens away! *'
Make a quick success of that soldering
job—use Fluxite Paste. Suitable for
all metals, except aluminium. Even
solders and *‘tins "’ dirty metals!
And, remember, Fluxite - wipes *
joints that other methods won't
touch.
Used for generations In Government
Works and by leading Enginecrs and Manu-

facturers. Of all Ironmongers in tins from
1/~ upwards.

SOLDERING PASTE

A STAUNCH COMPANION,
FLUXITE SOLDERING »"Luno

Simplities ALL Soldersing 3
FLUXITE LYD BERMONDSEY ST-LONDON S°E-1I

GM.14

MAJOR
10 VALVE

RADIOGRAM
CHASSIS £32/8/4

F.M./A.M. Reception, New 1955/56 Season Models.
Fidelia announce three new models of their real
high-quality band-built chassis, These give recep-
tion of V.H.F./F.M. transmizsions a3 well as u:e
normal ds and rep! 0.
Our range now includes:—
Fidelia F.M.fA.M. Standard 9-valve
ehamsis ...........iiiiiiienieen
Fidelia FM fAM, de Luxe 1l-valve
chass!

£32 0

Fidelm F.}l JAM. Major,

chassis
Fidelia F.M. Tuner unitz, from
Fldelia 7-valve Standard model
Fidelia 9-valve de Luxe mode! ..

cooco © ©

¢ AMHURST ROAD,
TELSCOMBE  CLIFF3,
Brighton.

RO e~ N USees

Tel: Peacehaven 8156

EL
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SOUTHERN RADIO’S
WIRELESS BARGAINS

TRANSRECEIVERS. Type ‘“38' (Walkie-
Talkie). Complete with 5 valves. In metal carry-
ing case. Ready for use. Less external attachments.

30/- per set.

ATTACHMENTS for use with * 38 ' TRANS-
RECEIVER: HEADPHONES 15/6; THROAT
MICROPHONE with lead and plug, 4/6;
JUNCTION BOX 2/6; AERIAL 12/6;
SPECIAL OFFER of used ‘38" TRANS-
RECEIVERS less valves but complete with
ALL COMPONENTS. Excellent for SPARES.
11/6 per set. P. & P. 2/-.

TRANSRECEIVERS. Type 18" Mark [N,
TWO UNITS (receiver and sender) contained
in metal case. Complete with six valves, micro-

ammeter, ete. LESS EXTERNAL ATTACH-
MENTS, £4/10/-.
RECEIVERS. Type °*'109.”” 8 Valve S.W.

receiver with VIBRATOR PACK for 6 volts.
Built-in speaker. METAL CASE. £5.
BOMBSIGHT COMPUTERS. Ex R.A.F.
BRAND NEW. A wealth of components. GYRO
MOTORS; REV. COUNTERS; GEAR WHEELS;
etc., ete. ldeal for model makers, experimenters,
etc, 5

LUFBRA HOLE CUTTERS. Adjustable #in.
to 3{in. For metal, wood, plastic, etc.
RESISTANCES. 100 ASSORTED
VALUES. Wire ended. 12/6 per 100.
CONDENSERS. 100 ASSORTED. Mica, metal
tubular, etc. 15/- per 100.
PLASTIC CASES. !4 x 10%in.
Ideal for maps, display, etc. 5/6.

STAR IDENTIFIERS. Type ! A-N. Covers
both hemispheres. In case. 5/6.
CONTACTOR TIME SWITCHES. In
sound-proof case. Clockwork movement, 2
impulses per scc., thermostatic control. 11/6.
REMOTE CONTACTORS for use with above.

776,

MORSE TAPPERS. Standard 3/6. Midget 2/9.
Postage or carriage extra. Full list of RADIO
BOOKS 2id.

SOUTHERN RADIO SUPPLY LTD.
1} LITTLE NEWPORT STREET
LONDON, W.C.2. Gerrard 6653

Transparent.

NEW ST.C. AND ‘'  WESTALITE’
SELENIUM RECTIFIERS. Largest L.T°
range in Great Britain. Latest Current
Products NOT Surplus.

CURRENT PRICE LIST

DEDUCT 15% FROM S.T. & C. PRICES
S.T. & C H T. K3/15, 4/5; K3/45, 8/2:
K3/50, 318 K3/100, |4/8 a" ost 4d. extra
BRIDGE CONN CT ULL WAVE,
5 IZa 16/4; l6a,26/- 2.5 a., 29/-;
4 a., 34/6 5 a, 2 37/6 all post d.
3 v. 0.7 a., 24/3; 1 28/=; , 45/-:
2 a., S5l/-; 3 a., 52/=; 62/- 5 a 67~
all post 1/-. 54 v., v a.. 38/6; 1.5 a. v 62/-;
2a,,69-;32a.,70/-;5a.,93/-;72v., | a.,49/-;
1.5 a.,78/-;2a., 81/=; 3 a., 92/-; 5 a., 122/-;
100 v. ) a., 70/-; 1.5 a., 112/=; 2 a., 128/-;
5a,, |74/-; all post 1/4.
BRIDGE CONNECTED WITH 7}ln
SQUARE COOLING FINS, 17 v. 6 a.
49/6; 10 a., 56/-; post 110,
BRIDGE CON NECTED HEAVY DUTY
FUNNEL COOLED, or 73in. SQUARE
COOLING FINS. Both types, same price.
17v.12a.,102/-;20a.,018/-;30a,,164/-;50a.,
£12/15/-; 33 v 6a., 9I/-' 10 a. I04/- 12 a,,
168/-; 20 a., 188/-; v. 6 a. l20[-: 10 a.,
142/-372 v, 6a E, I54/-- 10a., 178/-; {00 v.6a.,
£11; IO a., £02/15)-; all post 2/-.

o« WESTALITE"” (BRIDGE), 1215 v.

D.C., 1.2 a., 15/10; 2.5 a,, 27/8; 5 a., 31/9;

0 a., 54/6; 20 a., 99/6i 30 a., 144/10; 50 a,,
24

v. 1.Za 0; 25:.,27/8 5 a.,
SII- 10 a., 91/3 10 a., |76/1 36 v. 1.2 a.,
27/8; 2.5 a., 51/-; 5 a., 69/10; 10 a.. 130/9;

100 v, 2.5 a., l04/|0 5a., 178/-; 10a., 356/-
E.H.T. RECTS., 14D, 134, 22/-{ 36 E.H.T.50,
31710, 18RA, 1-1-16-1 11/~. All Post extra.
Wholesale and Retail.
Special Price for Export and Quantity.

T. W. PEARCE

66 GREAT PERCY STREET, LONDON, W.C.1
Of Peatonville RA.  Between King’s Croes and Angel

%‘S'EFUL ‘

WIRELESS WORLD

SITUATIONS VACANT
SIEMENS BROTHERS & Co., Ltd.

DEVELOPMENT & Research Laboratorles.
There are vacancles for:—
SENIOR Engineers to take charge of long-
term develo ment in:—

(a) New types of Mercantile Marine radio

commun:cation equipment.

(b) Multl-channel carrier current telephone

and telegraph equipment.

(c) Carrier cu.rent terminal equipment for
radio links, and submarine cable systems
employing submerged repeaters.

d) Transistor applications.
Electronic switching and computing.
f) Electro-acoustics.
Design  of new including
miniaturization.
ASSISTANT Engineers and Laboratory Tech-
?lcwns tobocarry out the detailed development
o: the
TECHNICAL S8ales Engineers for Carrier
Equipment to undertake preparation of tenders,
editing and writing techmca] publications. and
tralnlmz customers’ enginee
APPLICANTS with any of the following quali-
ﬂcatmns will be considered:—

(i) Degree in Physics or Electrical Engineer-

=2

components

ing with some previous industrial ex-
perience.
{11) Recent and prospective Sclence

Graduates.
(i) H. NAC El%ctricsl or Telecom Engineering
or

M.I
(iv) O.N.C. or equivalent City amd Gullds
Certificates with practlcal industrial
experfence.
ALL are pensionable staff posts with good pros-
pects of advancement.
SALARY according to qualifications and ex-
perience
APPLY In writing to Siemens Brothers & Co..
Ltd.. Ref. 744,21, Woolwich, S.E.18, stating
age, educational qunliﬂcauons experlence and
‘alary required.
K. COLE Ltd. (Malmesbury Division).

THE Malmesbury Divislon of E. K. Cote is en-
ged in the development and production of
ar and communication eaquipment associated
wlth high priority defence projects. Vacancies
exist in the Development Department for Pro-
ject Eng meers Englneers and Assistant En-
ineers wm) aining and experience in the
ollowing ﬂelds
PULSE Circuits
P Moaulators.
STROBE Systems.
VIDEO Amplifiers.
TIME Base Generators, etc
HF AND V.H.F Communication—asirborne and
tmund receivers. transmitters and aerial sys-
APPLICANTS should nave had technical train-
ing to Degree or Higher National Certificate
standard. and i the case of project engineers
and engineers appropriate techn!cal design ex-
perience is necessary.
COMMENCING salaries will be dependent on
qualifications and experience and will com-
pare favourably with scales nrevailing Ln t.he
radio industry A superannuation scheme is
operation. Applicants should apply in the first
instance for a cechnical staff application form
to Personnel Manager. Cole. Ltd..
Mnlmesbury Wilts 4702
ER MAJESTY'S OVERSEA CIVIL SERVICE.

APPLICATIONS are invited for the following

ADIO Engineer,
SOCIAL Development Department,
TANGANYIKA
'UTIES are to be responsible for the operation
and maintenance of the 20kw and 1.25kw
transmitters, and two 250watts R.C.A. trans.
mltters of the Dar-es-Salaam Broadcasting Ser-

APPOINTMENT is pensionable on probation in
the salary scale £912 to £1.164 p.a. plus a non-
pensionable cost of living allowance of 10% of
salary. Quarters, if avallable, provid at
moderate rent. Free passages up to the cost of
three adult fares Leave at the rate of flve
days for each month of service.
CANDIDATES. preferably under 35 years,
should have had at least 2 years® experience of
the operation and maintenance of E.F. trans
mitters. Experlence of installation an advan-
tage. Grade C—B.B.C. examination or an en-
gineering degree or other engineering qualifica-

tion is desiral
APPLY in wrmn to the Director of Recruit-
ment, Colonial Office, Great Smith Street, Lon-
don, S W.1, giving briefly age, qualifications and
experience. Mention the reference number
BCD 1'78/8/0 (50!
YLVANIA THORN COLOUR TELEVISION
LABORATORIES, Ltd., require
CIRCUIT Engineers for research work on colour
:.ielelvlslon systems, especially receiver display
evices
SENIOR Englneers Must have had a num-
ber of {ears experience of actual design work
on elec runic circuits, but not necessarily for
television. cademic qualiﬂcatlons to degree
standard preferred. Men of inventive character
capable of making their ideas work are re-

red.
g ASSISTANTS to above senior men. _ Som
experience of circuit work and at least H.N. C
or the equivalent essential, Salaries in line
with present- day standard. Pension and Life

Agsurance schem
APPLY in wrltinilw quote B2710):—
lﬂ?m TELEVISION

SYLVANIA
LABORATORIES, Ltd., Cambridge 1y

| RELAYS TYPE 3000
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BUILT TO YOUR SPECIFICATION—EARLY
DELIVERY—QUOTATION BY RETURN—
PLEASE STATE RESISTANCE OF cOIL
REQUIRED AND CONTACT BUILD UP,

TEST METER FSD IM/A. Scaled 0/100. Resistance
75 ohms 2jin. Flush Round. Fitted in metal case
7l x 5fin. x 2¢in. Ideal for making & universal !
Test Meter. 35/-. Post 2f-.

GENALEX EXTRACTION FANS. 230250 volt, 50
cy. Induction motor 1,350 r.p.m., 85 watts, Sin.
blades, silent running, £6/15/~ Carrh;ge 716.

CELL TESTING VOLTMETERS. 3-0-3 volts. In
leather case with prods. 25/-, Post 2f-.

RATTO ARM UNITS by H. \V sumvm Brand new.
600 ohms + 600 ohms. 50/-. 2.,
WHEATSTONE BESISTANOE BBIDGE
1 to 10,000 ohms. £5.
GALVANOMETER. Mirror type, 5 Microamps F8D.
Table Model ln case 8 x 5§ x 5}in., scaled 0/5, 0/25,
0/125 microamps. £10.

MICROPHONE. A most attractive professional
crystal mike with beautiful friction slide, adjustable
heavy floor stand and 12ft. screened cable. £6/6/-.
Post 2/6.

MICROAMMETERS. 250 FS8D 3}in. FLUSE MODEL
537 Bpech\ly scaled for test meters. Knife edge
ters, maguetic shield. Brand new, 55/=.
BLOWER MOTORS. Dual voitage 12-24 volts. Re-
commended for car cooling or heating, 25/-. Post 2/-.
RECEIVER R1155. BRAND NEW. AERIAL TESTED.
In maker's original transit case. Now ia the chance
to get one from the best delivery we have bad from the
Ministry, Carr. 10/6. £11/19/6. Send 8.A.E. for
further details or 1/3 for publication giving circuit

diagrams etc.

45 Mc/s PYE IF STRIP, These vision units are brand
new and complete with 6 EF50 vaives and EAS50.
Our price only 65/-. Post 2/6.

TELEPHONE SETS

FOR PERFECT COMMUNICATION BETWEEN
2 OR MORE POSITIONS

WALL TYPE. One, pair of units, £5. Batteries

5i6. Twin wire 5d. yd. Post 2/6.

DESK TYPE now available, latest modern style.

Two complete unlta with battery, ready for use,

£8/17/8. 3 core flex required at §d. pery 1d.

RACKS P.0. STANDARD for 19in. peuels. 8tees

channel aides, correctly drilled. Heav angle base

Height, $ft. 10in. or 6ft.

VACUUM PUMPS or Rotary Blowers. Ex-R.AF.

Brand pew. 7 co, ft. per min. 10lb. pe sq. ln, at

1,200 r.p.m. Ideal for a brazing torch. te. Bize

Ain. x 4in., shajt 2 x §in., 22/8 each. Poat 2/-.

SLOW MOTION DIALS. 6in. Scaled 0-101 rednetion

200 to | or direct. §/8 each. Post 1/6.

Manganino.

VOLTMETERS. 0/300 for A.C. Mains 50 ey. Clear
ﬁln.edw.. 80/-; 0/156 volts A.C./D.C. 2fin. flush,
1578.

VOLTMETERS. 0/30¢ D.C. 2in. flush square with

external resistance. 10/8; post 1/-. Easily converted
to read ALQ. by using a 5 Milliamp metar rectifier.
at 7/68. Post 6d.

VOLTMETERS. 0-20 M.0.2. Flush 10/6 ea, Pyt 1/-,
also 04300 2}in. round with 1 M/A movement 30/-,
AMMETERS. 2in. Flush 0/20, 10/8 each. 20-0-20,
1218 each, 0/30 10/8 each. Movlng Coil D.O.
INSTRUMENT RECTIFIERS. FPull Wave Bridge.
1m/A.. 8/@each,5m/A., 7/ ea., 50 m/A., 5/-ea.

ELECTRO MAGNETIO COUNTERS. Post Office type
11A, counting up to 9,989, 2 to 8 volta D.C. 3 obm
coll, 12/6 each. Post 1/-. Many other types in stock,
lista sent with order or send 8.A.K
HEADPHONES. HIGH RESISTANCE,
Type CBR. New. 12/6 pair. Post 1/6.
ACFIL PUMPS., These pumps enablo you to fill all
accuznulators on the bench with the carboy at floor
level. Brand new, only 30f-. Poat 2/-.

ROTARY CONVERTERS. Input 24 woits D.C., out-
put 230 volts A.C. 50 cycles, 100 watt, 92/8 each

carr. /6.
LISTS AVAILABLE. Meters, Potentiometars, Resist-

ances. All types Including Nigh Siability Carbon and
Wire wound. Bend large 8.A.B

L. WILKINSON

(CROYDON) LTD, DEPT. W.W.
19, LANSDOWNE ROAD, CROYDON

4,000 obms.
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AUTOMATIC TELEPHONE &
ELECTRIC COMPANY LTD.
LIVERPOOL, 7.

COMMUNICATION ENGINEERS
AND DRAUGHSTMEN

Transmission Department

_applications in_ senior,
and  junior, categories for
LINE TRANSMISSION
LABORATORY ENGINEERS,
and APPARATUS DESIGN
ENGINEERS, and also
DRAUGHTSMEN with experi-
ence in telecommunication and
light current engineering. Ex-
panding programmes offer
progressive  opportunities in
interesting work.

Stpecialist experience in any branch
line transmission engineering is
desirable for some of the posts.

The positions offered are on the
Company staff, with contributory
Pension Fund, and usual staff
conditions. Assistance in estab-
lishment in the Liverpool area
will be given in approved cases.

Applicants should write to the
Personnel Manager, Automatic
Telephone & Electric Co., Ltd,,
Strowger Works, Edge Lane,
Liverpool, 7, giving full details of
age, experience and qualifications.

The
invite

Specialists in Sub
miniature Telecommuni-
cation Components,

STAND OFF
INSULATOR

For 1,500 volt working.
Overall height [.17.
Over chassis .86".
Silver plated spill .35,
6BA hexagon stud
chromium plated.

desip..

MINITRIMMER

Standard maxi-
mum capacities up
to 13pF. Voltage
500 DC. Base {°
square with fixing
centres for 10 BA
$ apart,

Details from—

OX(ENY

DEVELOPMENTS CO. LTD.
ULVERSTON, NORTH LANCS

Tel: ULVERSTON 3306

WiRELEss WoRLD

SITUATIONS VACA
E M.I. ENGINEERING DEVELOPMENT, Ltd.

ANSFORMER deslgn.

A VACANCY has arisen at the Feltham labora-
tories of this active company for an engineer
to work on transformer design and develop-
ment; the person we are looking for will have
at least Ordinary National and preferably have
had some experience in the field; but this is
not a pre-requisite for consideration; the post
is pensionable, and pros ects are excellent,—
Please send your ﬂrst reB to_Personnel Dept
ED/235) I. ev., Ltd., Biyth R
ayes, M’Id

ELECTRONIC Wiremen and Radar Mechanics

ARE req}xlred by Decca Radar to fill posi-
tions as Technical Assistants In their Research
These positions carry excellent rates
of pay and the possibility of promotion to staff
appointments. The work is of a varied and
interesting nature, concerned with the develop-
ment of modern navigational aids, There are
good canteen facilities. British Nationality
essential. —Write, %doung reference RLA.101,

to Decca Radar, L Tolworth Rise, Sur-
biton. Surrey. [0166

ER MAJESTY'S OVERSEA CIVIL SERVICE
API:LICATIONS are invited for the following
pos|

TELECOMMUNICATIONS Engineer,
lEgSTS and Telegraphs Department,

DUTIES cover all general branches of tele-
communications engineering, malntenance and
construction of overhead and underground line
plant, all types of telephone exchanges, tele-
gra?‘h apparatus, and point-to-point radio net-
works

APPOINTMENT is either t ionable in the

Slerra
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WAFER SWITCHES

for the

OSRAM 912-PLUS

SI (14061/B1)
S2 (14062/B1)
S4 (SS/556/1) .. .. ..
S5 (SS/556/2) .. .. ..

Prices include postage

14/6 pair

1/6
10/6

Truvox Tape Deck Switch
12189/B3 .. .. .. .. 14/6

inc. postage

SPECIALIST SWITCHES

(Wafer Switches to Specification)

23 RADNOR MEWS * LONDON W.2
AMBassador 2308

Enquiries by post or phone only

salary range £822—£1.,562 p.a. gross or on con-
tract for two tours of 18-24 months each, in the
salary range £886—£1,758 p.a. gross, plus a
gratulty of £25 to £37 10s for each completed
3 months satisfactory service. Free first class
passages for the officer, his wife, and up to
two children under 10 years of age. Govern-
ment quarters are provided, if available, at low
rentals. Lea granted at the rate of 7
days for each momh of re51dent service.

CANDIDATES should be A.M.I.LEE. or have
passed or be exempt from Parts A and B of
the Institution’s examination. A sound know-
ledge of the theory of telecommunications en-
gineering is neoessary and extensive experience

ol its application.

PPLY in writing to the Director of Recruit-
ent Colonial Office, Great Smith St., London,
W 1, giving briefly age, quallﬁcatlons and ex-

ence. Mention the reference. number

(BCD 108/15/03). Closing date for the receipt
of initial applications 17th September. 1955.

4
J‘UNIOR Wireless Operators required by the

FALKLAND ISLANDS DEPENDENCIES AD-
MINISTRATION for service in Suuth Georgia
for one tour of 30 or 36 months. Commencing
salary in the scale £330 rising to £420 a year.
Free board and accommodation Free passages.
Leave on full selary, Candidates, unmarried,
must possess a P.M.G. Certificate of Proﬁcency
in Wirel»ss Telegraphy and should have some
knowledge of postal telegraphs and ships w/'r

servlces —Write to t! rown Agents.
London, S.W.1, State age, name in block
letters, tull quahﬁcatlons and experience and
6/WF. [5034

quote M2C/4107
RITISH RAILWAYS-—modernisation plan;
signal engineering.
APPLICATIONS are Invited from suitably
%uahﬁed men for a vacancy for
MMUNICATIONS  Assistant in the

Headquarters of the Signal Engineer's Depart-
ment, Eastern Region, at King’s C
gost is mainly concerned with telecommunica-
ns development work under the Railway
Modernijsation Plan and offers an ‘!nteresting
career to a sultable man, f)phcants must
have a_ sound knowledge of electronics, also
thorough knowledge and experience of multi-
channel carrier-telephony, radio AM and FM.
VF belegraphy. public address equipment, all
types of repeaters and automatic telephony.
Some knowledge of radar and computors desir-
able. Academic quallﬁcatio’ls essential. The
commencing salary will be £1.050 per annum.
Certain residential and other travel concessions
Anplications should be sddressed to the
ngineer, British Resilways, Eastern
King’s Cross Station, London, N.1,
giv ng full detalls of experience and quallﬂ-
cations. Letters should be marked Dd[ e
el

SALES Engineer r 1(lulred with a good know-
ledge of the application of components and
materials to the following;—

ULTR. C equipment.

RADAR equipment.

GUIDED missiles.

PREFERABLY with commercial background
in addition; salary in accordance with ex-
perience; excellent opportunity for progress in
a rapidly expanding organisation.—Box 5513.

ELECTRONIC Englneer required who can
undertake gan or full time development of
low !requencf ned circuits.—In first instance
apply Box 511
RADIO Testers and Mechanics required for
commercial and Government equipment.
Permanent_ positions for right men.—Apply.
Brtumer Ltd., 48-56, Bayham Place, London,
Tel. Eus. 7841/8. {4988

Approved

TRANSFORMERS
of all types up to 25 KVA for Single or Three
Phase operation, Phase Conversion, etc.
MAINS
and Speclal Purpose Transformers for
Radio Equipment; Chokes, etc.
COILS
for Contactors, E.M, Brakes, Air Valves, ete., and
Coil WINDINGS for all purposes.
SOLENOIDS
for A.C. and D.C, Operation.

W. F. PARSONAGE & Co., Ltd.

INDUCTA WORKS - Park Rd * Bloxwich - Wa(sall
Telephone: BLOX 66464

Output.

QUARTZ CRYSTAL UNITS

P
b -

The type B7 unit is mounted in the standard B7G
valve envelope and is hermetically sealed and
fully evacuated.

Available for the frequency ranges from 100 ke/s.
to 500 kc/s. and from 3 Mc/fs. to 16 Mcjs, Gold
efectrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment,
accuracy 0.01% Max. adjustment accuracy 0:003%,

Early delivery can be given of some frequen-
cies, and we will be pleased to quote for
your specific requirements,

THE QUARTZ CRYSTAL Co. Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telephone:

Cables, etc.
MALden 0334 QUARTZCO NEW MALDEN
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— TUNERS—

AM and FM '

FM8i

Qur FM tuners provide excellent reproduc-
tion with absence of background noise and
are tunable between 87.5 Mc/s-100 Mc/s
and will receive the proposed National
BBC Frequency Modulated V.H.F. trans-
missions as and when instalied within approx-
imately 60 miles of the transmitter,

Using the latest valves and techniques they
are available in three forms:
FMB8I illustrated above, £2] tax paid.
FMB82 with pre-set station selection, output
12 volts, self-powered 200-250 voits,
£24 tax paid.

SS/FM all waves AM and FM tuner, £32/10 -
tax paid.

86889 Band (6 Electrical band spread) with
R.F, F.C, 2 \.F. Delayed Amplified A.V.C:
Variable Selectivity. Fly Wheel Tuning.
Tropicalised. Suitable for use with any
High Quality Amplifier. £44, Tax paid.
A new model similar 10 the well-known
S6BS but only 3 Wave Bands; 16m-50m.
195m-550m, 800m-2,000m. £30. Tax paid
As S6 but 4 Wave Bands: 12.5m-37m.
35m-100m, 90m-250m, 190m-550m. £30.
Tax paid.

3 Wave Bands. 16m-2,000m, R.F. pre.
Amplifier, variable selectivity I.F. Delayed
Amplified A.V.C. very low distortion.
£21/6/8. Tax paid.

As S5 but 12.5m-550m. £21/6/8. Tax paid.

The Standard high-quality Feeder Unit
34 Specification as but without R.F.
amplifier. £16. Tax paid.

A modified version of all models is available
for use with Leak, Acoustical and other High
Quality Amplifiers.

C.T. CHAPMAN (Reproducers) LTD.
RILEY WKS,, RILEY ST., CHELSEA, S.W.I0
FLAxman 4577/8

§6
S6E
85

Export Enquiries Invited

SITUATIONS VACANT
'HE GENERAL ELECTRIC Co., Ltd., has
vacancies for:
1. TRANSFORMER Designers for a number of
development projects including guided missiles,
The work involves design of a wide range of
types Including small power transformers—at
mains or audio frequencies—and pulse trans-
formers.
2. ENGINEERS for work on magnetic amplifier
transductors.
APPLICANTS should have experience of the
design and development of the above types of
electronic components and possess HN.C. C. &
G. certificates or equivalent qualifications.
APPLICATIONS will also be considered from ex-
Naval R.E.As, RE.s and R.AF. radar fitters
avho have reached the required technical stan-

ard.

APPLY stating age and experience to the Per-
sonnel Manager. The General Electric Co.. Ltd.,
Brown's Lane. Allesley, Coventry, Ref. R?dgsa

OLD COAST GOVERNMENT. Broadcasting

Engineers.
APPLICATIONE invited for one vacancy in
each post of:—
A. HEAD of Engineering Training.
B. ASSISTANT in Engineering Training (Radio

Frequency). e
C. SISTANT in Engineering Training (Audio
Frequency).

DUTIES: Post A. Responsible for formulating
and carrying through a training scheme in
radio engineering for new entrants to thg.a_ ser-
vice, courses of training ‘“om the job* for
existing staff, and a course_and examination
approximately equal to the B.B.C.'s Grade (o}
examination for Technical Assistants who wish
to qualify for promnotion into the Senlor Tech-
nical Assistaat Grade.

POST B. Responsible under the Head of En-
gineering Tralninf for the training of pupils
scattered in small groups over wide areas by
lectures and postel courses up to approximately
the standarc of the B.B.C.’'s Grade C examina-
tion with em?‘has!s on radio frequency subjects
and on the theory and operation of radio fre-
quency equipment. Will also be required to
carry out some operational duties.

POST C. Responsible under Head of Engineer-
ing Training for the training of pupils scattered
in~ small {;roups over wide areas by lectures
and postal courses up to approximately the

. standard of the B.B.C.’s Grade C examination

with emphasis on audio frequency and power
frequency subjects; also for speclalized courses
on the theory and operation of audio frequency
and wired broadcasting equipment used in a
broadcasting orzanization. W1l also be re-
uired carry out some operational duties,

UALIFICATIONS: All posts. Candidates
should have passed or have been exempted from
Sections A and B of the Associate Membershi
examination of the Institution of Electrical
En‘;frineers or hold equivalent qualifications.

itlonally as follows:—

ST A. Have had previous teaching experi-
ence. Must be able to organize the training
scheme in all fcc aspects, including postal
courses, for fts Inception. and must have a
thorough knowledge of the requirements for
the ~engineering division of a broadcasting

service.
POST B. Candidates with exceptional experi-
ence but not so qualified may be considered for
appointment Candidates " should have a
thorough knowledge of transmitter, aeria]l and
feeder systems, recelvers, etc.. and should also
have a sound knowledge of the fundamental
theory of audio frequency and power frequency
equipment and be capable of lecturing on these
s%})jects. previous teaching experience is desir-
able.
POST C. Have had appropriate experience in
radio engineering. Candidates not sc qualified
but of exceptional experiénce may be considered
for apoointment. Candidates should have a
thorough knowledge of studlo apparatus and
acoustics, tape and disc recording and power
equipment and should also have a sound know-
ledge of the fundamental theory of radio fre-
quencr equipment and be capable of lecturing
s sub Previous teaching experience
i3 desirable,
TERMS of Service: The appointment will be on
contract/gratuity terms for one tour of 18 to
ths with extenstoi- provision to two
Salary in range £1 600-£2 050 according
to age. qualifications and exnerience. Gratuity
at rate :f £37/10 for each three months’ com-
pleted satisfactory service. Free passages
appointment and on leave for officer: once each
way for wife and up to three children under
13 years each tour.
7 days for each month’s service. Kit allowance

ect.

£30 may be payable. Basically furnished accom-
;nodatk:g at £90 p.a rental. Income tax at
oW Trates.

CANDIDATES in the Unite¢ Kinedom should
apoly to the Adviser on Recrultment, Gold
Const Office. 13. Belgrave Square, London.
S.W.1. for a form of application, Other can-
didates should send full personal detalls and
statement of qualifications. experience, employ-
ments. ete., with approximate dates, to that
address. 5065
ELECTRONIC Develooment Engineers required

by well-known North London company. i{n-
cluding soeclalist vacancy for test engineering
department. Above average salaries for ex-
perienced qualified engineers.—Write Box I"’zl]ga‘lé

'ELEVISION; leading and progressive

Murphy dealers need men with good
theory background and able to drive. even if
little practical experience. Good Salary, con-
.ditlons and prospects.—Singer’s, Pad.
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Vacation leave with pay |

i(SAVAGE

IT°S THE

ROLLS-ROYCE

PERFECTION

THAT COUNTS

Dear Sirs,

I am a customer, having
two of your Transformers,
which I believe are the best
in the world. . ..

G. L. A. B., Washington,

U.S.A.

Savage ““ Massicore ” Trans-
formers are meeting more
exacting electronic needs than
ever before—including those
of Rolls-Royce, makers of
the best car in the world.

WSHOMr,

M

= oF

¢
’MITe

DEVIZES)

NURSTEED ROAD,
DEVIZES 0 WILTS.

Telephone : DEVIZES 932
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(EVERETT AND EDGCUMBE METROHM BBIDOE.\

A resistance box to work l1n conjunction with Megger.

All ranges. £2/10/~, carr. pald,

AC/DC VOLTMETER by G.E.C. 0-150, 0:300 volt,

moving lron. 6in. scale. In perfect condition. In

case with carrying handle. Size 7} x 7jin. £3/5/-,

carr, paid.

HEAVY DUTY WIREWOUND POTS.

24 volts. 4/6, p.p.

HAND GENERATORS. For telephone bell ringing etc.

Brand new condition. 9/8, p.p.

HAND MIKES. Carbon Type No. 7 or Moving Coil

Type No. 4, 7/8 each.

NIFE CELLS, 1.5 volt, 8 amp. hour. 8ize7 x 1} x ljln.

5/6/. P-p- 2.5 volt, 15 amp. hour. 8ize 8 x 2} x 2in.
» PePe

5-CORE RUBBER COVERED CABLE. 4 amp. Suitable

tor all purposes. 9/8 per dozen yards, P. & P. 1/6.

:},%ODMAN’S P.M. SPEAKERS. 8lun., 11/6. P. & P.

190 ohms at

PHILCO RADIO SETS. 3-wave 5-valve. Fully re-
conditioned and tested. Incorperating 2 speed tuning.
In walnut cabinet. A.C. or Universal Mains. Approx.
size: 18 x 14 x 9}. £5/10/=, carr. paid.

23 LISLE ST. (cer. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday

YOUR METER DAMAGED?

Electrical
Instrument
Repairers
to the
Indusiry

Contractors b0 the Ministry of Supply and General Post Office
Repairs by skilled craftsmen of all makes and types of
Vol rs, A Mi Multirange Test
meters, Electrical Thermometers, Recording Instruments,
ete. Quick deliveries—for speedy estimate send defective
instruments by registered post toi—

@ L.GLASER & CO.LTD.

Electrical Instrument Repairers
96-100 ALDERSGATE STREET, E.C.|
(Tel.: MONarch 6822)

FIVE STAR
HIGH-FIDELITY PROGRAMME

% F.M. and A.M. RADIO UNITS by
Chapman, Armstrong, Lowther Sound
Sales and Jason. Prices trom £15/17/-.

% AMPLIFIERS: Quad, Leak, Rogers,
Sound Sales, Pamphonic Cape. From £20,

% AUDIO FURNITURE to house all
types of equipment. Prices from £3/10/-.
Also Speaker Cabinets to take 12in.
units ready polished from £9/19/6. Call
or send 5.A.E. for details.

SPEAKERS. New Models by Goodmans,
Wharfedale, W.B., Tannoy, G.E.C., Pam-
phonic, Sound Sales.

TRANSCRIPTION GRAM UNITS*
By Garrard, Collaro, Jason, Connoisseurs
Goldring, Decca. Prices from 13 gns.

Demonstrations Daily at:

HOLLEY’S RADIO

285 Camberwell Road, London, S.E.S.
Phone: RODney 4988,

Hire Purchase terms arranged.
day Saturday.

*

*

Open all

SITUATIONS VACANT
DRAUGHTSMAN with mechanical design
experience is required for the

ELECTRONICS Division of Saunders-Roe, Ltd.
Applications are invited from suitably qualified
men, especmlli' those with a basic knowledge
of the principles of electronics plus experience
in the design of electromechanical transducers
servomechanisms and electronic assemblies.

ROUSING assistance, pension and assurance
schemes and other amenities can be offered.

THOSE interested should write, quoting ref.
WW/36, and giving details of age, experience,

etc., to the
PERSONNEL Officer, Saunders-Roe, Ltd., East
Cowes, 1.0.W. 5055
X-NAVAL R.EAs. R.Es or RAF. air or
ground radar fitrers.
APPLICATIONS are invited for employment on
development and prototype testing of radar and
guided weapon egquipments; there is plenty of
scope for enthusiastic men with initiative and
ability; the work is interesting and working
conditions are good; the positions offered are
permanent and are covered by a contributory
pension scheme; salary according to age and
experience.
APPLICATIONS should be made to the Per-
sonnel Manager, The General Electric Co., Ltd.,
Brown’s Lane, Allesley, Coventry. Ref. R[(Z;";IBO
'ECHNICAL writer (radar) required by manu-
facturer in the ndon area to compile
literature on rada. eguipment.
A GOOD general educational and engineering
background 1s necessary, with H.N.C. (includ-
ing electronics) as the minimum technical
standard,
THE principal requirement, however, is the
ability to assimilate information supplied by
laboratory technicians and to prepare this in
a clear logical sequence suitable for publication
as a handbook.
SALARY will be commensurate with experi-
ence and ability, but a minimum of £750 per
annum is offered and, for a qualified radar en-
gineer who is able to meet the requirements
described above. there is
position now vacant
WRITE, in confidence, giving full rarticulars
of past experience, qualifications, age and
salary required, to x 4624, fa882
TECHNICAL writers required Ly large preci«
sion instrument manuiacturers 1n the follow-
ing flelds'—
BOILER house and process control gear. Avia-
tion instruments. Radar and other electronic
navigation equipment.
AN engineering background is desirable but not
essential, and applicants should he familiar
with at feast one of the fields mentioned above.
and be able to write techmical service litera-

ure.
SALARIES are in accordance with experience
and qualificaiions but are based on a generous
scale. The positions are permanent ard favour-
able pension and payment during illness
arrangements. etc., are in operation.
APPLICATIONS, which can be made in the
strictest confidence, should be addressed to The
Personnel Manger, Kelvin & Hughes, Ltd., New
North Rd., Barkingside Essex. [4883
R. B. PULLIN & Co., Ltd., invite applica-
tions for the tollowing vacancies in their
recently formed and expanding Electronic
Development Division:—
(a) SENIOR Development Engineers: Applicants
should possess an Honours Degree or equiva-
lent qualifications. and should have had several
ears’ experience of the development of elec-
ronic circuits, preferably lncludlnlgﬂwork on
1

scope beyond the

electrical servos and magnetic amplifiers.

(b DEVELOPMENT Engineers: Qualifications
or H.M.C. standard, together with

some previous experience of valve eircuit

design,
THE positions are of a permanent nature;
they offer excellent prospects and the oppor-
tunity to work in a newly equipped Laboratory
on a variety of projects requiring considerable
itxildlvldual echnical responsibility and initia-

ve,

A COMMENSURATE salary will be paid. Con-
tributory pension scheme, canteen and recrea-
tional facilities.—Applications will be treated
as confidential, and should be made to the
Superintendent, Electronic Development Divi-

sion, R. B. Pullin & Co.. Ltd.. Phoenix Works,
Great West Rd., Brentford, Middlesex. e
NGINEER, experienced radio and L.F

am{)llﬂers for factory Installation service,
preferably own transport.—Apply Gensign. 73.
Great Peter Street, London S.W.1. 5037

RAUGHTSMAN required for detail work on

Radio Components. Apnly in writing to
Personpel Manager, A. H. Huqt (Cagacltors),
Ltd,, Bendon Valley, Garratt Lane, .W.[1080.59

EXPERIENCED fault finders and testers re-
quired for work in London on radio and
TV. Good positlons for right men with one of
the most progressive firms in the industry.
APPLY, Works Director, Pye, Ltd., Cambri Kfz-
50!
A VACANCY exists for an engineer to take
charge of an expanding department en-
gaged on the testing of a wide range of elec-
tronic equipment. Applicants should have the
following qualifications:—
(a) ABILITY to orgarize and control staff,
{b) ﬁ SOUND technical background, with pre-
erably a H.N.C.
lcl) EXPERIENCE of V.H.F. and pulse tech-

nigues.

(d) EXPERIENCE of AILD. and IL.EM.E. pro-
cedure an advantage
Apply Airmeec, Ltd., High Wycombe, Bucl[;gbss

l
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Some Bargains

for YOU!

PRECISION TEMPERATURE CONTROL
OVENS. 230 volts 50 cy. for quartz Crystals
will give stability with suitable Crystals of
better than two parts in one million. Fitted
precision thermostat and thermometer. Tem-
perature adjustable 40/60 degrees cent., £9/10/ -,

MOTOR ALTERNATORS. 110 volts D.C.
input 68/125 volts S.P. 500 cycles 1.25 kVA.,,
£30, 28 volts D.C. input 115 volts, .9 kVA.
800 cycles output, £10. 24 volts D.C. input
115 volts .5 kVA. 1,200 cycles output, £15.
28 volts input 115 volts 2.4 kVA. 400 cycles
output with contrcl panel £25. 24 volts D.C.
input 115 volts 115 V.A. 3 ph. 400 cycles
output £11/5/-, crg. extra. Write for list
giving full details.

NIFE BATTERIES. 1.2 volts 45 AH.
single cell, 30/-, post 2/-. Wood crate con-
taining 10 cells for 12 volts 45 A.H. New and
uncharged. £12/10/-. Crg. 10/-.

Leslie Dixon & Co.

Dept. A, 214 Queenstown Road, London S.W.8
Telephone: MACaulay 2159

3.VALVE QUALITY AMPLIFIERS

3-4 wt. 16 S.W.G. al. chass.; neg. fdbk.;
vol. and tone controls; A.C. 200-250 v.;
voltage panel; 2-4L) spkr. socket; new comp.
and PLAYING TESTED; B7g 64 x 5 x 4{in.,
£4)2/6.

INT. OCT. 9 x 6 x 4}in., £3/19/6.

Carr. 2/6 either model and state type P.U.,
E.K.E.,, 47, Arksey Lane, Bentley,

Doncaster.

This UNIQUE BENDER

e S

Quickly and Accuratefy Forms

Angles, Channels, Sections, Boxes, Lids,
Trays, Tanks, Chussis Brackets, Clamps,
Clips, Shrouds.

Chemical, Electronic and Electro Medical
apparatus. Used by leading Radio Manufac-
turers. Invaluable to Servicing Engineers,
Hospitals,Universities and Research Workers,

For 6 page Folder write to:—

A A TOOLS ™

197a Whiteacre Rd., Ashton-u-Lyne
Every genuine A.A. too! bears thls mark.




SEPTEMBER, 1955

WIRELESS WORLD

185

MARCONTI’S WIRELESS
TELEGRAPH CO. LIMITED,
invite applications from MECH-
ANICAL DESIGNERS and
DRAUGHTSMEN with ex-
perience in the Electronics field.

Permanent, pensionable and
progressive carcers are available
to suitable applicants both at
Chelmsford and London.

Social and Athletic Club.
Modern Canteen.

Write, stating age, experience,
qualifications and salary re-
quired, to Dept. C.P.S., 336/7,
Strand, W.C.2., quoting Ref.
142M.

MARINE Radar and Communica-
tion equipment. Marconi’s Wire-
less Telegraph Company Limited,
Chelmsford, have vacancies in their
Development laboratories for both
Junior and Senior Engineers and
Physicists for interesting work in
the above fiecld. The appointments
are permanent and pensionable
and offer excellent prospects for
promotion in this world famous
organisation. Please apply, quoting
re% no. 2140A, to Dept. C.P.S,,
336/7 Strand, W.C.2.

ELECTRONIC ENGINEERS
Marconi’s Wireless Telegraph
Company Limited,
Chelmsford

are expanding their activities
in the field of black, white and
colour television.

There are openings for both
Junior and Senior Engineers and
Physicists for work in connec-
tion with the development of
cameras, transmitters, telecine
and associated equipment.

These appointments offer excel-
lent opportunities for promotion
to suitable applicants. Please
apply, quoting Ref. 2220B to
Dept. C.P.S., 336/7, Strand,
w.C.2.

SITUATIONS VACANT
CB’IEF‘ Designer required by company manu-
facturing electronic and mechanical meas-
uring instruments for industrial and aircraft
use; salary £1,000-£1,200, housmg assistance,
pension scheme.—Full particulars to Box [554&57

ADIO and TV testing offers scope for an

interesting career; young men keen on
electronlcs will be trained and given every
opportunity to become qualified testers.—Reply
to Pye, Ltd., Personnel Dept., Cambridge.

4
ADIO service mechanics required by Smuths
{Radlomobile), Ltd., for many parts of the
country.—Write details of experience and quali-
fications to Personnel Officer, Goodwood W
North Circular Rd., London, N.W.2.
ENIOR technician and technician for con-
struction of prototype electro-mechanical
apxaratus in department of medical electronics,
—Apply Personnel Officer, St. Thomas’
Hospital, London, S.E.1. 5031
Aplé Luxembourg require recording en-
gineer for West End studios, comprehensive
knowledge of tape and disc recording essential;
send full details of experience and salary to—
Mr, R. Belcher, Radio Luxembourg (London),
Ltd., 38 Hertford St., London, W.l. [5059
ADIO and TV testers and fault finders,
Pye, Ltd., Cambridge, have vicancles in
London and Cambridge for men with factory
production experience; attractive rates of pay
and prospects of promotion.—Reply to Ref, 124,
e, Ltd.. Personnel Dept., Cambridge. [4968
XPERIENCED radio testers and inspectors
required for production of communication
and radio apparatus, also instrument makers,
wirers and assemblers, for factory test appara-
tus.—Apply Personnel Manager, E. Cole,
Ltd,, Ekco Works, Malmesbury, Wilts. [0238
URPHY RADIO, Ltd., have vacancies in
their electronics division laboratories for
engineers and assistants on design and develop-
ment work, and also on associated electro-
mechanical problems; applicants will be con-
sidered in_the follow‘ng categories:
1. CANDIDATES with engineering or science
degrees or equivalent who have experience in
industrial design.
2, GRADUATES who have completed military
service but have no experience in design work.
3. CANDIDATES lesser qualifications
but who have considerable experience in in-
dustrial design.
4. CANDIDATES under 21 who are at present
engaged upon H.N.C. part-time courses.

THE range of work involved is part of an
interesting long-term programme in an expand-
g fleld and Includes:

1.” NAVIGATIONAL aids.
2. VHEF. and U.H.F,

receivers.

3. PULSE systems,

4. MAGNETIC information recording systems.
THESE posts are permanent and pensionable,
and offer good scos)le to men of ability; appit-

orks
0342

s

transmitters and

cations, giving fu details of qualifications,
age, xperience, should be addressed to
Personnel Department (EDL), Murphy Radio,
Ltd., Welwyn Garden [5032

ty, Herts.

cMICHAEL RADIQ. Ltd.,, Slough, Bucks,
have vacancies from time to time for
electronic engineers to be engaged on Govern-
ment projects; those wishinz to be considered
are invitd to write fully to the Chlef Engineer,

Equipment Division. .
AL Representative.—Airmec, Ltd., High
Wycombe, have a vacancy for a Technical
Sales Representative. Able drive and will-
ing to travel abroad if necessary.—Apgly.
giving full details of experience and salary
required to Personnel Officer. 5003
ENIOR Tiansformer Designer required to
take charge of deslgn o
small transformers, power, audio, pulse, etc,
Excellent prospects for an engineer with prac-
tical experience as well as academic knowledge:
London area.—Box 3026 [4528
TRAINEE Television Service Engineer required
by old-established London retail radio and

ce dealing with

electrical business. G opportunity for keen
man with aptitude for this work., Driving ex-
perience essential. State

age and full details

of career.—Box 5439. [5053
SENlOR and junior design engineers required
for high fidelity sound reproduction pro-
Jects.—Applicants should give full details of
oualifications and experience by letter to Chief
Engineer, Pye, Ltd., St. Andrew's Rd.. Cam-
Driuge. . [4917
EQUIRED to fill immediate vacancies, radar
mechanics with experience of Army A.A.
Mark 3, for employment as testers; write fully
stating experience and qualifications.—Airtech,
Ltd., Aylesbury & Thame Alrport, Haddenham
Bucks. Tel. Aylesbury 1163, 5039
ADIO Inspector required to cover the over-
haul and testing of modern aircraft radio
and radar equicment, the rost.xs both per-
manent and pensionable, free transport to
local towns, canteen facilitles; write fully stat-
ing experience and qualifications.—Airtech.
Ltd., Aylesbury & Thame Airport, Haddenham,
Bucks. ~ Tel. Aylesburf 1163, 15038
ADMIRALTY—Roya Naval Sclentific Service.
Engineers and Physiclsts (particularly with
electronics) required in Experimental Officer
and Assistant Experimental Officer grades in
Experimental _ Establishments in n.
Portsmouth, Weymouth areas, Gloucestershire
and Scotland. Qualifications—British_subjects.
minimum of H.S.C. (Pass degree, H.N.C,. or
near equivalent an advantage.) London salary
men £750~-£920. A.E.O. £302/10-£670
laccordlng to age). b

Appointments unestab-
shed, but opportunities to compete for estab-
lished posts. ApFlicatlon form from M.L.N.S..
Technical and Scientific Reglster 3!? 26, Kin
St., London, S.W.1, quoting A214/54.° ' {48

GALPIN’S

ELECTRICAL STORES
408 HIGH STREET, LEWISHAM, S.E,13
Tel.: Lee Green 0309. Nr. Lewisham Hospital.

TERMS: CASH WITH ORDER (No C.0.D.)

All Goods sent on 7 days approval against
cash

Notice: Owing to increases in Freight and Copper
Wire prices we have no alternative but to increase
our prices accordingly, all prices quoted are
carriage paid unless otherwise stated.

MAINS TRANSFORMERS. Input 200/230
Volts OUTPUT 0/9/18 Volts at 3/4 amps., 25/~
each; another output l2§!0/l2i volts 2 amps., 25/-
each; another suitable for soil heating, garage
lighting, etc.,, 0f/14/174 volts, 20/25 amps., 52/6
each; another 4 volts 20 amps. twice, 35/ each.

| only 500 WATT TRANSMITTER complete
with Valves, Crystals, etc.,, |13 meters 3/2kW.
Variacs Range 6.25 to 12.5 M/cys. 12.5 to 25 M/cys.
In very good condltion, all fitted into rack approx.
weight 5/6 ewt. £100 to clear, buyer collects,
EX-GOVT. ROTARY CONVERTORS 24
volts D.C. Input 50 volts 50 cycles, | phase at
450 Watts. OUTPUT (complete with Step U
Transformer) from 50 volts to 230 volts, £13/10/-
each or CONVERT OR only £9/10/- each.
EX-NAVAL ROTARY CONVERTORS 110
volts D.C. Input, Output 230 volts 50 cycles |
phase 250 watts capable of 50 per cent. overload,
in good condition, guaranteed weight approx.
110 Ib. £13/10/- each.

MAINS TRANSFORMERS all 200/250 volts
primarys (New) Heavy duty Output combination
of 0/6/12/18/24/30/36 volts 4/5 amps., 38/6 each.
Ditto 6/8 amps., 516 each. Ditto |5 amps.
Output 75/- each. Another with combination of
0/6/12/18/24 volts 6/8 amps., 51/6 each. Ditto
10/12 amps., 58/6 each. Ditto 25/30 amps. Output
85/- each,

MEDIUM SPOT WELDER TRANS-
FORMERS, Input 200/250 volts, OUTPUT com-
bination of 0/2/4/6/8/10/12 volts at 50/70 amps.
£7/7/6 each. Ditto 120/150 amps. Output, £7/10/-
each.

PRE-PAYMENT I/- SLOT METERS 200/250
volts A.C. [0 amp size only, 100 per cent. over-
load set at 2d. per unit (guaranteed 12 months),
£3/17/6 each. Ditto credic type 10 amps. only,
25/- each, )
RECTIFIERS FOR CHARGERS 6 or |2 volts
Output 2 amps., 9/6 each, 4 amps., 22/6 each, 6
amps., 36/- each. MAINS TRANSFORMERS
to suit, 25/-, 30/- and 46/6 each respectively.
EX-CANADIAN EX - GOVT. ROTARY
TRANSFORMERS for No. 19 receiver, Input
12 volts D.C. OUTPUTS 275 volts 110 M/amps.;
also another output of 500 volts 50 Mfamps.
completely smoothed, 30/- each.

AUTO WOUND Voltage changer TRANS-
FORMERS. Tapped 0/110/200/230/250 volts
200 Watts, 48/6 each; 350 watts, 57/6 each; 500
watts, 76/6 each; 1,000 watts, £6/5/- each; 1,500
watts, £8/5/- each; 3,000 watts, £17/10/- each,
EX-R.A.F. ROTARY TRANSFORMERS. In-
put 24/28 vols D.C. OUTPUT. 1,200 volts
70 M/amps. § hour rating, 10/- each, Ditto 18/24
volts D,C. Input 450 volts 50 Mjamps, Output
constant, 25/- each, These latter ones can be
used as motors off A.C. mains with a lictle
alteration,

LARGE RECTIFIERS output 50 volts | amp.
with an input of 70/75 volts A.C.. 10/- each. Ex-
R.A.F. MORSE TAPPING KEYS, 5/- each.
SINGLE EARPHONE with carbon micro-
phone 40 Ohms, 8/6 each.

ROTARY CONVERTORS. Input 24 volts
D.C. Output 50 or 100 volts A.C. 500 cycles |
phase at 300 Watts. £8/10/- each.

DESK-TYPE TELEPHONES for office inter-
com. with numbered dials, 55/- each, Moving Coil
VOLTMETERS Switchboard type, 6 inch scale O
to 200 volts, 25/- each. Ditto 0 to 100 volts,

25/- each,

EX-R.A.F. 1154 TRANSMITTERS complete
with valves, Complete in TRANSIT CASE. AS
NEW, 45/a

EX-GOVT. E.H.T. TRANSFORMERS. Large
type. Two transformers in one case in Oil
input 230 volts OUTPUTS 4 or 55 K.V. at 30
MJamps., 6.3 volts 2 amps., 4 volts 3 amps., 2
volts 2 amps. These transformers can be used
separately out of the case size dismantled, approx.
34In. x 3in. x 3in. and 54in. x 5in. x 43in., £4/5/
each.

Any TRANSFORMERS made to order within
7 days from date of order. Please ask for quote.
Numerous other items in stock. Please ask for
quotation,

Clients in Eire & Northern Ireland, please ask
for quotation as to carriage charges. The above
charges only apply to England.
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Component Specialists since Broadcasting started

offer the following, which are surplus to normal |

stock requirements:—

1. 100,000 QQ Green Vitreous Enamel
Resistors, clip-in type, 93 x lin.

Also 800 Q..iiiiiiiniiirniiinas per doz. £1 0 0
2. .| uf Mica Capacitors, moulded up-

right case, 2¢ x 1} x 1{in,, |,500V.

D.CowKger i eeeriiiiiiniaireanan per 100 £5 0 0
3. .005 ufditto2 23 x 1 |/l6inper 100 £4 0 0O
4, \uf Mansbridge type Capacitors,

inverted mounting, 6% x 3% x 24in.,

5,000V. D.C. wkg............. per doz. £1 [0 0
5. Durawire " SCS** 14/36 Black Co-

axial Cable, wall .6, O.D. 4.5, grade t

SHQURMT cob e cmmarannees er 500 yards. £8 10 0 |

6. Glass Tuning Scales, 16-50, 180-550,
1,000-2,000 metres, current wave-
Tengths™ v, fdgiuaim. g R per 100 £2 0 0
7. 4%in.Drumssuitable for above per 100 £2 10 0

Quotations for smaller quantities on request.

H. L. SMITH & C€O. LTD,
287/289 EDGWARE ROAD, LONDON, W.2
Telephone: Paddington 5891

Hours 9 till 6 (Thursday, | o’clock)
Near Edgware Road Stations, Metropolitan & Bakerloo

= |

l
MORSE CODE Training

COURSES for BEGINNERS
and OPERATORS, also a
SPECIAL COURSE for passing
the G.P.0. Morse Test for
securing an AMATEUR’S

Send for the Candler
BOOK OF FACTS.

it gives details of all Courses.

Fees are reasonable.
Terms : Cash or Monthly Payments.

THE CANDLER SYSTEM CO.

(55W) 52b ABINGDON ROAD, LONDON, W.8

Candler Colorado, US.A.

System Co., Denver,

Rownidge Norvich

CONVERTOR TYPE 26. For conversion
from channel 3 to channel |, complete with
selfcontained power supply unit and totally
enclosed in a handsome, well flnished steel
case. Price complete, £11/17/-.
Also available in chassis form less HT supply
but including mains operated heater supply
for inclusion in receivers. Price complete, £8.
CONVYERTOR TYPE AC/4. for weak
signal areas. Price complete, £15/15/-,
{Leaflets on request.)

SPENCER - WEST, ,
Quay Works, Gt. Yarmouth.

Telephone: 3009.
'Grams: Spencer-West, Gt. Yarmouth.

SITUATIONS VAGCANT

A TECHNICAL Assistant is required for secre-
tarial stafi of a radio manufacturers’ Asso-
ciation in London. Good technical qualifications
desirable plus the abllity to record accurately
and dictate reports, etc. .Commencing salary
£550 t¢ £600 p.a.—Apply Box 5431. (5049
LECTRONIC engineer, degree or equiva.
practical design experience of V.
transmitters and receivers essential; ‘'small but
rapidly expanding organization on South Coast
(near Southampton).—Write full details, age,
experience and salary expected to Box 539[96263
LD-ESTABLISHED radio and electrical busi-
ness, London, requires (a) Television Ser-
vice Engineer; (b) Electrician; (c) Trainee for
television or electrical work. Driving experience
essential. Good prospects for capaoie men.
State age and details of career.—Box 544 s

5
ELECIRONIC test engineers required to work
on & number of interesting projects, ex
radar or wireless fitters would be suitable;
must be capable of working with a minimum
of supervision.—Apply in writing to the Chief
Engineer, stating age and full details of ex-
perience, Messrs. J. Langham Thompson, Ltd.,
88, High Rd., Bushey Heath, 5058
RESEARCH investigator to work on develop-
ment of new batteries and allied projects:
starting salary in the range £600-£800, accord-
“éﬁ 0 experience; F.S.8.U. superannuation
scheme.—Applications to The Director, Tin
Research Institute, Fraser Rd., Greenford,
Middlesex. 15080
ELECTRONICS Engineer, B.Sc., or H.N.C., for
_laboratory deveiopment work on miniature
equipment using transistors. Work in Slouqh/
ariow area. 5-day week, canteen, pension
scheme. Wide scope for energetic, versatile man
with progresstve ideas.—Full details of age, ex-

perience, salaﬁ' required to Box 5430. 5
. H. HUNT (Capacitors), Ltd., require
Draughtsmen, preferably with mechanical
and electrical experience, for work om special
purpose machines, Write giv.ng age and pre-
vious experience to Personnel Manager, A. H.
Hunt (Capacitors), Ltd., Bendon Valley,
Garratt Lane, Wandsworth, S.W.18, 0057
LABORATORY Assistant required ln the re-
search laboratory of a group working on a
missile system, some experience of electronics
and circult construction is required; the post
would suit an applicant with N.C. or C. G.
who wishes to improve his technical and prac-

tical knowledge.
WRITE giving full details of
and past experience quoting Ref
Personnel Manager (Technical Empioyment).
de Havilland Propellers, Ltd.. Hatfield, Hgaa%

ELECTRON!Q Laboratory Assistant requirea
for experimental work and electrical
measurements; superannuation scheme; write,
stating age, qualifications and/or experience
and salary required to—Personnel Manager, The
The Te%;]g;aph Condenser Co., Ltd,, i}gg]tztz

Acton 3.
GRADUATE wishing to enter the fleld of
guided missiles is offered a post in the

ent,
H.F.

qualifications
. 71, to The

system research laboratory of an advanced
Zuided weapon project, theoretical knowledge
ni general electronics. transistors, or servo

mechanism is required, some practical know-
ledge would be an advantage.
WRITE in detail, quoting Ref. 70 to—The Per-

sonnel Manager (Technical Emgloyment). de
Havilland Propellers, Ltd.., Hatfield. !-[efg%.44
require

EDISON SWAN ELECTRIC Co., Ltd.,
a Technical Salesman to operate from the
address below. The work will include liaison
with customers of the Company’s industrial

valves. Send particulars of age, experience and
salary required to—155. Charing Cross Rd..
don, W.C.2. Reference K.S.P (4979

London 450
SENIOR Engineers required for development
of television with large manufacturing com-
any in- N. London area, excellent prospects
For promotion in a largc research and develop-
ment_establishment, four-figure salary.
slonable position.—Write in confidence giving
details of experience to Box 5423, 15043
LECTRONIC/Electrical engineer required
by London component manufacturers for
test gear development and supervision of
maintenance; minimum age 30; a good salary
can be ofiered to engineer with definite prac-
tical ability; write full details, experience and
present remuneration.—Box 4568. [4861
SENIOR and junlor electricai and mechanica!
draughtsmen required for the electronics
drawing office of the British Thomson-Houston
Company, Blackbird Road, Leicester. Please
apply in writing to Manager, Drawing Offices.
British Thomson-Houston Company, Ltd.
Rugby. giving details of age., experience, etﬁiagn
SOUND recording equipment maintenance snd
operating staff required: essential qualii-
cations: Higher National Certificate or equiva-
lent, plus experience servicing amplifiers and
allied equipment: 5-day week, pension scheme,
permanent employment, generous salary.—
Write giving full particulars to Box 5393. [5028
APPLICATIONS are invited from senior pro-
ject engineers with a specialised knowledge
of the manufacture of electrical and mechanical
products; applicants should ve a good
practical engineering background and a sound
technical experience of tool design and plan-
ning and be capable of pumng new projects
on a sound production basis; these vacancies
offer excellent opportunities to men seeking
permanent and progressive positions; London
area.—Applications, which will be treated in
confidence, should give full details of experi-
ence and salary required and be addressed to
Box 4395 (4927

NEW BOOKS

ON RADIO & TELEVISION
Practical T.V. Aerial Manuals for Bands |

1 and lil, by E. Laidlaw.................. 4/9
Radio Amateurs Handbook A.R.R.L.

[ e e e e e . 3=
An Introduction to Colour Television,

by G. G. Gouriet, 62 pages, 12 dia-

grams, etc. . . 916
World Radio

Johansen i 10/—
Practical F.M. circuits for the home

constructor, by R, Deschepper...... 5/3
Valve and T.V, Tube Equivalents, by

Babani British, U.S.A., European

and Service Types............cceveennenne 5/4
Simple Electronic Muscial Instruments

for the constructor, by Alan Douglas  5/3
New Brimar Valve and Teletube

Manual No. 6.......cccoviiiniiiiniiiniines 5/3
Radio Controlled Modelsfor Amateurs,

by J. M. Kerney, Bernards Series No.

3B oot T T i e e AT 5/3
T.V. Engineers Pocket Book, by E.

Molloy ...
Fundamenta

Krugman

ALL POST FREE. Write for New List of
ENGLISH AND AMERICAN BOOKS AND

PERIODICALS
UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,

LONDON, W.C.2 (adjoining Llsle St.)

WEBB’S SERVICE
DEPARTMENT

for complete renovation of complex
communications receivers of any make

Test report issued showing sen-
sitivity, selectivity, signal/noise
equal to, or better than, makers’
original figures.

WEBB’S RADIO,
14, SOHO STREET, LONDON, W.1

EUREKA & CONSTANTAN
RESISTANCE WIRES
Prices per ounce
SWG Enam. DASC.|SWG Enam., DASC
16 |6 116 28  2f) 2/6
17 16 16 29 22 2/6
18 /6 13 30 272 2/6
19 Ifé 16 3l 23 2/8
20  I)6 1/6 32 23 2/9
21 1}6 1{6 33 2/4 3/-
22 ls /8 34 2/6 3/-
23 /6 1j10 35 2/8 313
24 1/8 2/- 36 2/9 3/6
25 110 272 37 3 3/9
26 2/- 2/4 38 33 4/3
27 2/- 2/4 40  3/6 419

Wires to 50 swg available

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED.
All gauges available.
B.A. SCREWS, NUTS, WASHERS,

soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.
ALL DIAMETERS.
SEND STAMP FOR LIST. TRADE SUPPLIED.

POST RADIO SUPPLIES
I 33 Bourne Gardens, London, E.4

—e—
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FERRANTI LTD.
LONDON COMPUTER
LABORATORY

The Company invites applications
for important positions in a new and
rapidly expanding DEVELOP-
MENT ESTABLISHMENT IN
THE LONDON AREA from

ENGINEERING DESIGN

DRAUGHTSMEN

(Mechanical and Electrical)
(age 25-40) for work on commercial
and Government projects. The
positions offer ample scope for
inijtiative and eventual advancement
to

ENGINEER STATUS
in the Engineering Design Group.
The work is in the following fields:—

1. Process and Manufacturing Auto-
matic Control Equipment, in-
volving servo-mechanisms, gear
systems, clutches, etc.

. Experimental and Production
Machines for automatic and semi-
automatic circuit assembly.

. Analogue and Digital Computers.

. Computer Construction tech-

niques.
. Magnetic Recording Equipment.
6. Digital Conversion Mechanisms.

7. Circuit Design and Layout

Engineering.
8.

Desirable qualifications are posses-
sion of Higher or Ordinary National
Certificate, or equivalent, some
practical workshop experience and
experience or interest in one or more
of the above fields. A staff Pension
Scheme is in operation.

Information Storage Mechanisms

Salaries will depend on age, qualifi-
cations and experience but will in
general be based on excellent scales.

Application forms from Mr. T. J.
Lunt, Staff Manager, Ferranti Ltd.,
Hollinwood, Lancs.

Please quote reference WSE/10/3.

R R
DECCA

RECORD
PLAYERS

Standard or L.P.
List Price £12/1/6

OUR PRICE
6 GnNs.

Packing, carriage, in
surance, etc., 10/6.

Decca 78 r.p.m. variable speed record players,
fitted centre drive Garrard motors, ifrr plug:-ln
heads, sapphire styli, Rexine case. List price
£12/18/5. Our price £8/19/6. Packing, carriage,
Insurance, etc., 10/ 6.

Send stamp for bargain list of record players.

RONALD WILSON & Co.
= 12, BRIDGE ST., WORCESTER =
T A e

{

I the complete engineering and production of a

SITUATIONS VACANT
NIOR Engineers required for development. of
television with large manufacturing com-
pany in N. London area, excellent prospects
for promotion in & large research and develop-
ment establishment, salary according to ex-
perience, pensionable position—Write in confi-
dence giving details of experience to Box Féggz

SENIOR Engineers required for development
of electronic instruments with large manu-
facturing company in N. London area, excellent
prospects for promotion in a large research
and development establishment, four-figure
salary, pensionable position.—Write confi-
dence giving details of experience to Box 5:_:102411.

LECTRONIC engineers are wanted in large

Midland engineering plant, the positions
are progressive and interesting requiring
qualified and experienced electronic engineers,
senior and jurior for rapidly expanding labora-
tory engaged upon measurement and control
problems.—State age, qualifications and ex-
perience fully in confidence to Box 3686. [4678
JUNIOR engineers required for development

of electronic instruments with large manu-
facturing company in N, London area, excellent
prospects for promotion in a large research and
development establishment, salary according to

experience; pensionable positiion.—Write in
confidence giving details of experience to
Box 5402 5040

02.

ELECTRONIC valve engineer required for
new research laboratory im north London
area. Keen Junior Graduate of Higher National
Certificate man., First year to be spent under-
taking full time post-graduate course in applied
electron physics at Imperial College, with full
ging—Reply. giving full pdrticulars, tor%gz
EVELOPMENT engineers; a leading manu-
facturer of domestic radio and television
equipment invites applications from qualified
men with experience in this fleld for respon-
sible positions in the laboratories.—Those
interested should write. giving brief details of
qualifications and experience, to the Personnel
Manager (Ref. D.E.), Box 4594. (4872
SSISTANT for technical service depart-
ment of leading radio valve manufacturers
in Central London. Would suit Nat. Cert. or
. G. examinations student who has com-
pleted National Service. Salary according to
age and experience, good prospects, pension
scheme.—Box 864, Dorland Advertising, Ltd,
18-20, Regent St., London, S.W.1. (5071
TRANSFORMER design engineer, with ex-
perience in mass production of small trans-
formers for electronic industry, required by
progressive firm in West Country, applicant
must have Initiative, ability to control stafl,
and ambition to take departmental respon-
sibility; write, with full details of age, experi-

ence and salary required, to—Box 5467,

063

VACANCIES exist for engineers in radio and
radar fleld at our various depots. Ap-
‘icants should possess First Class P.M.G.
ireless Certificate or Ministry of Transport
Radar Certificate. Athcatlous from long-
service Naval personne weloomed,—Repl{ 0
W. H. Smith & Co., Electrical Engineers, Ltd.
68, Grosvenor St., Manchester, 1. [507é
LECTRONIC engineers and physicists reqd.
for rapidly expanding research department;
candidates should have experience of electronic
instrument development: experience in pulse
circuits or ultrasonics desirable but not essen-
tial; B.Sc. or N.C. standard.—Write full
partics. to Glass Developments, Ltd.. Brixton,
8.W.2. [5084
CHIEF inspector required by radic com-
ponent manufacturers to take charge of
mechanical inspection of piece parts and final
electrical testing; knowledge of loudspeakers
an advantage.—Write giving details of past ex-
perience and salary required to Electro Acous-
tic Industries. Stamford Works, Broad
Lane, Tottenham, N.15. [5021
VACANCY occurs for a chief Inspector;
applications are invited from candidates
with engineering qualificatlons and experience in
the radio and televislon Industry; salary range
from £800-£1.000.—Apply giving full particu-
lars of experience to Personnel Manager, Radic
& Allied Industries, Ltd., Hirwaun Industrlazl

Estate, Nr. Aberdare, Glam.
ENGINEERS required for climatic testing of
compohents and complete equipments.

Work involves electrical testing measurement.
Commercial or Services experience of electrical
or telecommunications equipments desirable.
Possession of H.N.C. o1 O.N.C. an advantage.
—Reply in writing, stating age. quallfications
and experience. to The General Electric Co.,
Ltd., Brown's Lane, Allesley. Coventry. [4878

RANSISTORS—an engineer is required for

the design and analysis of transistor c¢ir-
cuits with application to a guided missile, some
experience of transistor circult desilgn is re-
quired, together with academic qualifications,
consisting of a degree, N.C. or C. G.: this is
an opportunity to enter a small but expanding
team working on these problems, where initia-
tive and ability will be recognised.

TE in detail, quoting Ref. 69, to—The
Personnel Manager (Technical Emé)lo%ment).
de Havilland Propellers, Ltd., Hatfield, e}tg&ls
A SENIOR mechanical designer is required

by a Midlands manufacturer engaged in

variety of electronic products.—First-class men
with experience of design work in the light
engineering fleld are invited to write, giving
brief details of career and ?uahﬂcauons to
the Personnel Manager (Ref. S.M.D.)), ‘Box
4595. fag71

TV Tubes

guaranteed 6 months

12in, MULLARD TUBES. £5. 6-month
guarantee, 3 months on other makes. As
we have been selling for the past 4 years,
15/6 ins. carr. on all tubes.

14in, WIDE ANGLE. £7/10/-. Picture
shown to callers, 6-month guarantee.

17in. WIDE ANGLE. £12/10/-. Guaranteed
6 months, Picture shown to calle-s,

TV CHASSIS

T.V.

12in.
chassis by famous manufacturer.

CHASSIS, 97/6. Complete
R.F. EH.T.
Unit included. Drawing FREE. Easily fitted
to Table or Console model. Owing to this
chassis being in three separate units (Power,
Sound and Vision, Timebase) inter-connected’
THIS CHASSIS IS LESS YALVES AND TUBE,
but see our catalogue for cheap valves,
Our £5 Tube fits this Chassis. List of valves
by request. Carr.5/~ London. 10/- Provinces,
T.V. TIME BASES. 10/6. Containing scan-
ning coil, focus unit, line trans., |0 controls,
etc.; famous mnfr. Drawing FREE. Post 2 6.
POWER PACK. 29/6. S5KVY. EHT. 325V.
250 m.a. smoothed H.T. heaterséY, 5amp..
4V, 5 amp., 4V, 5 amp., with extra winding
for 2- or 4-volt tubes. Carr. 4/6.
T.V. SOUND AND VISION.
S/het, complete sound and vision strip,
valve holders. Post | /6.

V.H.F. 1125 RECEIVER. 7/9. Complete
with valves. New X.W.D. Post 2/3.
V.H.F. 24 RECEIVER. 10/6. New X.W.D.
Complete with valves. Post 2/3.
“DENCO ” RADIOGRAM CHASSIS.
£5/17/6. S/het. Famous turret coil pack.
Modern international octal valves included.
Front controls. 5 valve 4 w/band. B8in. P.M.
speaker with O.P. trans to match 12 6 extra.
Post 4/6.

RADIOGRAM CHASSIS. 29/9. Including
8in, speaker. 5-valve sfhet, 3 wjband, A.C.
mains, Complete less valves. Tested, guar-
anteed. FREE drawing with order. Post 4/6.
Set of knobs 1/6 extra.
RADIOGRAM CHASSIS.

27/6.
0-

14/9. AC, or

universal sfhet, 3 band, 465, I.F.s. Less
dial, electrolitics and valves. Otherwise
believed to be in working order. Post 3/6.
SPEAKERS. 10/9. 8in. P.M. standard 2-5
ohms. Post 1/9.

TRANSFORMERS. E.H.T. 5 K.V. 2V.
Heater. 29/6. Post 2/6.

MAINS POWER TRANS. 325-0-325v.,

250 m.a. 6V. heater, 5 amp., 4V., 5 amp.,
4V., 5 amp., with extra winding for 2- or 4-
volt tubes. 29/6. Post 2/6.

TRANS. 350-0-350V. 80 m.a. 9/9. év.+
5Y. heaters. Post 2{3.

TRANS. 5/9. 350-0-350V. 12v. + 4v.
heaters. Post2/3.

TRANS. 3/9. 350-0-350V. 4V. + 4V, heatess.
Post 2/3.

O.P. TRANS. 1/9. Standard 2-5 ohms.

Post 9d. Salvage, guaranteed.

2 GANG CONDENSERS. Standard size.
2/9. Salvage, guaranteed.
COIL PACKS.
465, I.F.s. Post 9d.

Post 9d.

9/9. 3 band, including

ROMFORD
CWO .on COD

. LONDON. E.I12

TEL: GRA 6677
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VACANCIES FOR SKILLED
CRAFTSMEN IN GOVERNMENT
DEPARTMENT AT CHELTENHAM

Applicants required with experience

of :—

(a) Maintenance and Installation of
Teleprinters, Auto-transmitters,
Perforators, Re-perforators

or experienced in

(b) Cabling, Wiring, Distribution

frames, Jack fields
or a knowledge of

(c) Long distance radio communica-
tion systems, Line telegraph
systems (e.g. V.F.) Multiplex and
five-unit telegraph code,

‘BASIC PAY: £7/i8/10 plus merit
pay up to £2/10/-, assessed at inter-
view, based on ability and experience.
Opportunities for permanent and
pensionable posts.

5-day week—good working conditions—single
accommodation available.

Apply to: Personnel Officer, G.C.H.Q. (Foreign
Office), 53 Clarence Street, Cheltenham.

The "BANDIT"

IS the Answer
to BAND IlII

Send for Lists
TELECRAFT LTD.
Quadrant Works, Wortley Rd. West Croydon, Surrey
THOrnton Heath 1191-2-3

VACANCIES IN GOVERNMENT SERVICE
AT CHELTENHAM

1. Instrument Makers with fitting
and machine shop experience in
light engineering.

2. Radio and Electronic Mechanics
and Assembler Testers with ex-
perience of telecommunications
equipment. :

BASIC PAY

£7/18/10 plus merit pay up to £2/10/-,

assessed at interview, based on ability
and experience.

Opportunities for permanent and pen-

sionable posts, 3

l‘pply to: Personnel Officer, G.C.H.Q.
oreign Office), 53, Clarence Street,

Cheltenham

BASS REFLEX CABINETS

Walnut, Mahogsny or Osk, veneered, 30-in, high.
For 8-in. Speakers, 10-in, Speakers, 12-in. Speakers.
£9-0-0d. £9-10-0d. £10-0-0d. carriage paid.
FONt BUYERS ABROAD
We now have a collapsible Tropic Proof
Model of our Standard Bass Reflex Cabinet.
(Patent Pending)
GOODMANS & G.E.C.

Full range of cabinets for these speakers.
You can.see your cabinet being made
in our cabinet - making workshop.

Cabinets made to order.
Armstrong Chassis and Amplifiers.
The Leak TL/10 Amplifier.
LOUDSPEAKERS.

Open till 5.30 Saturdays

A.DAVIES & CO. (Cabinet Makers)

3 Parkl'nll Place, off Parkhill Road, London
N.W.3 GULLIVER 5775.
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SITUATIONS VACAN
' ELECI‘RONIC Engineer witia good knowledge
H.F. measurements and inierference
pression required for work in connection
gh measurement of radio and television in-

ing full details of age, qualifications, experience
and salary required to—Personne!l Manager,
The Telegsraph Condenser Co., Ltd., Ngrth

w
x SERVICE radar and radio technicians are
invited to apply for posts as test engineers
for work on radar and other electronic pro-
ducts of a large Midland manufacturing organ-

{zation; further training will be given where
necessary. 5-day week; E\cellent prospects.—
Apply giving details of experience to ate, to

Personnel Manager Ref E.S.R.), Box

EVELOPMENT Engineer.—Muirhead & Co.,
Ltd., Beckenham, Kent, have a vacancy
for Physicist or Electrical Emgineer (with
degree or similar qualifications) on the
development of data transmission devices,
minjature motors and instrument servo mecha-

isms, salary accordlng to experience, pension
scheme —Apply in writing to Personne lf'z‘;’é‘éé

ag
X-R Y Development; young man required to
assist in the design and development of X-
ray apparatus; higher national or equivalent
qualification essential, and test room experience
in X-ray or similar industry desirable; an un-
usual opportunivy offering scope to an engineer
of imagination.—Write to Watson & _Sons
(Electro-Medical), Ltd., G.E.C. Estate, North
Wembleﬁ. Middlesex. 15025
NIO! Electronic ~Engineers/Radio Mech-
anlss wanted for installalion, maintenance
and operation small radio transmitting stations
in U.K. and abroad; candidates must have good
basic training In radio and come industrial
experience; must be single and medlcally fit
and p: gared to travel abroad; exceilent os-
pects; K. salary up to £500 after tr
and very much more abroad.—Write Box 4017.
TV and radio chief of test; progrzssive posi-
tion offered in a North London factory
(cl a man with experience of production testing
and radio sets; qualificatinns to include
C & G. Telecom. IIT or equivalent, substantial
practical experience and established ability to
cuntrol staff, experience of test equipment de-
qn or maintenance desirable; substantial
sxn.rz and prospects of promotion.
. 246 Pye, Ltd.. Personnel [}5‘529

Cambrldge

EXPERIENCED senfor and junior engineers.
technicians, mechanics and wiremen at all
levels required urgently for & rapidly expand-
‘Telecommunications Dept. of a factory
sltuated in the Oxford Circus Area; exception-
ally interesting \\ork on new es Of tele-
communications equipment: excellent working
conditions and possibility of rapid advance-
ment; apply In writing to—Box 5524. [5085
SENIOR radio engineers required for the
development of domestic radio receivers, in-
cluding portables; applicants should have had
at least 5 years’ Prevxous experience and be
capable of progressing designs up to-production
stage; knowledge of AM FM technique advan-
tageous; write, giving full particulars of age,
qualifications and salary expected to—Personne;

Manager, Vidor/Burndept, Ltd. West St.,
Erith, Kent. {5056
LECTRONIC engineer.—An electronic en-

gineer is required for a development
laboratory on a guided weapon project. De-
gree or H.N.C. referable. The applicant
should be capable of working on his own initfa-
tive with a minimum of supervision. Experi-
ence of pulse circuitrv an advantage.—Write In
detail, quoting Ref. 65, to The Personnel
M"mager (Techmca‘ Employment). de Havilland
Propellers, Ltd.. Hatfield, Herts. [5013

RADIO techmcmns required by International
Aeradio, Ltd., for overseas service; perma-
nent and penslonable po<1tlons, inclusive salary
from £894 per annum to £1,373 per annum,
tax free, according to marltm status; free
accommodation; kit allowance; free air rares.
generous U.K. leave.—Qualified candidates to
whom replies omly will be sent please write
&l,xoltlng T to Personnel Officer, 40, Pmk[ogg .

RAUGHTSMAN.—Vacancies occur for two

intermediate grade young draughtsmen In
medium-sized Drawing Office in estabushed
electronic manufacturing firm in West Mid
sex area. Applicents with general basic exnerl-
ence in light electro-mechanical devices or
Instruments can be considered provided they
have some knowledge in electronics. Good
salaries and prospects In an expanding organi-
zation. Canteen and pension scheme. Please
state age, tralning and experience.—Box Fsg()l

TECHNICAL Sales/Service Managers required
for British West African branches of large
British company distributing domestic radio
receivers, V.H.F, radiotelephone equipment,
intercommunication telephones, domestic and
commercial refrigerators, air conditioners, and
office equipment Good technical radlo back-
ground essential. Refrigeration experience de-

Famillarization course arran%ed with
manufacturers prior to departure for
Africa. First class passage, sea/air, free fur-
nished quarters, full pay on leave after
approximately 18 months tours, pension
scheme, Appl{ -in own handwriting stating age
(prererably between 21 and 30), whether married
or single, full details educatlon, qualifications,
National Service and business experience.
Original references should not be sent. —Agply
T.S.D., Box 5489 [5069

telterence. superannuation scheme; write giv- |

SEPTEMBER, 1955

ELECTRONIC ENGINEERS

The British Tabulating Machine
Co., Ltd., Letchworth, Herts, manu-
facturers of “ HOLLERITH > high-
speed punched card accounting and
statistical machinery, offer excellent
prospects to men wishing to find
employment on the application of
Electronics to CALCULATING and
COMPUTING MACHINES.

This is an expanding and progressive
organisation, employing over 5,000
personnel under congenial working
conditions.

Qualifications required include a
University Degree in Electrical En-
gineering, Physics or . Mathematics,
Higher  National Certificate  or
equivalent.

Salaries will be commensurate with
experience and qualifications. Housing
assistance may be given. Pension Fund.
Write giving personal history to the
Personnel Superintendent, quoting Ref.
WW/[19.

Cape Electrophonics:
LTD.
Manufacturers of highest quality reproducing
equipment including the new, outstanding,
high fidelity amplifier, the
Cape VL2,

Write for leaflets :

CAPE ELECTROPHONICS LTD,
43-45, Shirley High Street, Southampton

THE OSRAM
NINE-ONE-TWO
AMPLIFIER INSTRUCTION BOOK
and
HIGHEST QUALITY COMPONENTS
Available from

COVENTRY RADIO
189, DUNSTABLE ROAD, LUTON.
*Phone : 2677.

Price 3/6, plus 3d. postage
also
Our1954-5Component Catalogue at 1/-

METER
REPAIR
SERVICE

ALL TYPES and MAKES
Single and Multi-Range

METERS SUPPLIED FROM STOCK OR
-CONVERTED TO ANY RANGE

Phone for immediate service
THE ELECTRICAL INSTRUMENT
REPAIR SERVICE
329 Kilburn Lane, London, W.9

Tel.: L_ADbroke 4168
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ODDIE FASTENERS

Pat, 507249

THIS FASTENER WITH ENDLESS
APPLICATIONS—SIMPLE—POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS’ REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Hlustrated brochure and other information
will be gladly sent on request.

DEPT, "“W.W.”

Oddie, Bradbury & Cull Ltd., Southampton

Tel.: 55883 Cables: Fasteners, Southampton

X

MALVYN ENGINEERING WORKS |

Precision Engineers
Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,
to specification,

Single and Production Quaniities, Enquiries Invited.
100 PARK ROAD, WARE, HERTS.

| man,
Gunnersbury

Telephone : Ware 465

ENGINEERS'!

Whatever your age or experience, you must read
“ENGINEERING OPPORTUNITIES.” Full details of
the easiest way to pass A.M.I.Mech.E, AMICE
C. & @ (Electrical, eto.), General Cert., etc., on

$NO PASS—NO FEE"
144 PAGES terms and details of

Courses in all branches
of Eunglneering —
Mechanica!, Electrical,
» Civil, Auto, Aero,,
#. Radio, ete., Building,
; ete. If you're earning
‘ lessthan£l5 aweek,tell
us what interests you
: and write for your copy
of % ENGINEERING
: OPPORTUNI TIES
: today—FREE

BIE.T.

387 College House, 29-
3. Wright’s Lane,
“ London, W.8.

FERRANTI LTD.
LONDON COMPUTER
LABORATORY

RADIO MECHANICS &
WIREMEN
are urgently required for interesting
work on the development and
assembly of prototype Electronic
Computers and Allied Equipment.

Good rates of pay and excellent
working conditions. Lunch voucher
scheme. Write for application form
to 21, Portland Place, London, W.1.

| of

SITUATIONS VACANT
ALES correspondent required by The Tele-
graph Condenser Co., Ltd., North Acton.
W.3. Appicants must be experienced im con-
ducting semi-technical correspondence, submit-

ting quotations and generally dealing with
customers. Knowledge of electrical/radio
industry an advantage but not essential.

Superannuation scheme up to 55 years of age.
—Write, giving full details of experience, age
and salary required, to Personnel Manager,
T.C.C., Ltd., North Acton, W.3. {4887
SCIEN’I’IFIO Information. A research labora-
tory on the outskirts of London is setting
up a section for the collection of information
on & wide variety of subjects. Applications are
required from Graduates in Science (physics
and mathematics for this post, which offers
great scope for the man or woman charge of
the work.) Housing accommodation could be
made available to the successful applicant.—
Write Box W.,U2089, A.K. Advg., 212a, Shaftes-
bury Ave., London, W.C.2, 4852
HE MITCHAM WORKS, Ltd, have a
vacancy for a male Radio and Television
Progress Engineer in their production control
department. The successful candidate will be
responsible for co-ordinating activities and
progressing materials required for new designs,
and therefore a reasonable knowledge of radio
engineering is essential.~—Please apply in writ-
inF r. . King, Personnel Officer, The
Mitcham Works, Ltd., New .» Mitcham
Junction, Surrey, quoting Ref. D.1, 5070
R, television and radio testers;
tical men with a sound basic !
of electronics and preferably some experience
in one of the above categories are required
by the test department of a leading Midlands
manufacturer; the work 1Is of considerable
interest and offers scope for technical advance-
ment, ex-Service technicians are particularly
sujtable.—Applicants should te, ving de-
tails of experience, to the Personnel Manager
Ref. R.T.R.), Box 4591. _ [4869
ESIGNER draughtsman required for in-
teresting development work on the design
of small electro-mechanical mechanisms for
use in switches, thermostats and similar
devices; salary up'to £825 per annum accord-
Ing to experience and qualifications; contribu-
tory pension scheme, canteen. holiday arrange-
ments honoured with pay.—Write, call or tele-
phone for an appointment to Chief Drau%}ts-
‘‘ Diamond _H '’ Switches, td..

Ave., W.4. Chiswick 6444.
{4874

COMPONENTS Lialson_engineer. A vacancy
has arisen at our Feltham branch for a
man, preferably with a H.N.C, or Inter-B.Sc..
and without N.S. commitments, who will be
prepared and able, after a suitable trainin
period fo giscuss componen:s for radio ang
electronic equipment with Senior Engineers and
outside suppliers. The salary and opportunities
in this pensionable Bost are good. Apply in
the first instance to Psrsonnel Dept. SED/EGO),
E.M.I. o B;(};(t};

Engineering Development, Lt
Rd . Hayes, Midd%(. L
'HE General Post Office has vacancles for

Radio Operators at its coast radio stations
and applications are invited from men between
21 and 35 years of age who hold the Postmaster
General’s Pirst Class Certificate of Proficiency
in Radiotelegraphy. Selected candidates wiil
be considered later for permanent pensionable
posts.  Applications should made to The
Inspector of Wireless Telegraphy. Radio and
Accommodation Department, Wireless Telegraph
Section, Union House, St. Martins le Grand.

Londaon. E C.1. 5078
TECHNICAL Publications, vacancles exist in
this department for suitably qualified radio
and radar technicians. The work consists of
?reparing servicing, installations and opera-
lonal manuals for radar equipment. Applicants
should have a sound ic knowledge of radio
and radar theory, and be able to express them-
selves in good clear English. Similar experience
would be an advantage, but is not essential.
Apply in writing to address below, givlng full
details of experience and education. and stating
salary required The starting salary would be
in the range of £500 to £650 per annum.—Ref.
RWD/TW, Decca Radar, Ltd.. 1-3. Brixton Rd..
London. S.W.1. 4987
LECTRONIC engineer.—An opportunity exists

in the Guided Missile Section for an elec-
tronic engineer to take control of small design
group dealing with power production and
utilisation; sound electronic knowledge essen-
tial and good background of electro-mechanical
and mechanical experience an undoubted advan-
tage. Candidates should have practical ex-
perience of commercial electronic design and
manufacture. A degree §s not essemtial. Work
is interesting and varied. working conditions
good and prospects excellent ~Write in detall,
uoting Ref. . to The Personnel Manager
Technical Employment). de Havilland Propel-
lers. Ltd., Hatfield, Herts. [5017
MIN[STRY of Transport and Civil Aviation.
Radio Technicians (men only) required at
aerodromes and radlo statlons in various parts
U K. Special training courses for keen
technicians with basic guals. Interestln% work
providing and maintaining aeronautical tele-
communications and electronic navigational aids.

| Prospects of permanent pensionable posts and

advancement Rates of pay (London) from
£342/10 at age 19. to £467/10 at 25, rising
{subject to qualifying test) to £565. Rgﬁs
slightly lower in provinces. Shift and night
duty allowances from 2/- to 5/- also payable.
Candidates aged 19 or over with practical ex-
perience {n maintenance radip or radar
equipment should apply to any Employment Ex-
change quoting Westminster 6627. ragsl

knowledge |

BM Gains /}a;;;

@SHERMAN’S

Money-Back Guarantee!
BOMB SIGH‘I" COMPUTOR

maker's paradise,

over 856lb. of magnifi-
cently made gears, driving Ll s JhI
shafts, bearings, miniature motor, repeater motor, gyro-
scopes, etc. All supplied in a strong wooden transit case
24in. X 22In. x 11in. high, which itself is ideal as a tool box.

CHART 3
BOARD

Tdeal as a drawing board.
17in. oq. C with

3

4

pantograph arm, protractor
head and Perspex scale.

Each 30/

P. & P free

ROLLING RULE

All metai, three palrs of

— bullt-in rubber 2/9
rollers. Tdeal for draughtsmen, book-keepers, etc.
UNIQUE 10in, SLIDE RULE P. & P 1/9
Universal model, brand new, Ex-R.A.F, free

EX RAF
HEADSET

Comprising

Headphones ezd Breast

Microphones, m-

plete with cond. . 25/-
PER SET

Ligbtweight

Packing and Postage 1/8.

FRANKLYN
SPRAY GUN

Works direct from vacuum
cleaner or any air supply. Wil
‘apray Cellulose, Paint, Dis-
temper, Insecticide, etc. Pre-
cision built and fully guaran-
teed. P. & P. 2/-.

IMPELLER PUMP
Approx. 30in long by 2in..dia., 2 amp.
at 24 v. D.C. Will work on 12 v. at
st 4 amps. D.C. [deal for bilge pumps or
for transferring fuel or water to header
tanks. Pump ls self-cooled by liquld
passing through it. Brand 39/6
new, boxed. P. & P. free. Each

PRECISION
DRILL CHUCK

Hn. capacity, self-centring by
Murray. Complete with Hn.
sbank. At third Hst price.
Postage and Packing LU-.

H. D.
paraliel

10/-

) NEW CATALOGUE

) Send 1/-for Iatest edition pack-
ed with Bargains. Refunded
on first purchase.

TERMS —CASH WITH ORDER. COD.

1/-
EXTRA. Phone Orders Accepted. (Dep.. W.18)

359, KILBURN HIGH ROAD, N.W.6.
479, HARROW_ROAD LONDON W.10.

ar 5857
HIGH STREET HARLESDEN N.W.10.

SHERMAN'S

SUPPLY COMPANY
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*

‘Radiospares’

Quality Parts

The
Service Enginecer’s
First Choice '

1
*

7

VHF Transmitter/Receivers installations.

ARC 1
R89B/ARNS Glide 8lope Receivers.
ARN7 Radio Compass installations.

fl'he above and many other American radio equipments
in stock at Croydon Airport.

PHONE, WRITE OR CALL:

AVIONICS LIMITED,

CROYDON AIRPORT, SURREY

Telephone: CROydon 8396/7/8.
*Grams: Aeradio, Croydon.

C A B L E CHEAPER IN

SMALL COILS f
AN colls 20-49 yds. In length, unless requested shorter. |
All prices per 100 yd. lot, less supplied, add 5%. Full
100 vd. coils are nvailable add 5% to any price.

3/020 7029
TWIN FLAT 1044 3/028 W/E WiE
Rubber or Plastic 50/~ 64 6 =
S VLR 35 838 e 1R%

7 d copper 10 - a 100-1t. lot. Bend
for lists of other cables, flexes, wiring accessories and surpius
ewitch and fuse gear, (We buy surplus electrical items, send
detaila.) Add part carriage to amall orders please.

BRITISH DIBTEIBUEIN:! Co, (Desk W), 581, Green Lanes,
.ondon .

(—PRECISION SHEET METALWORK—

We specialise In manufacturing of
Chassis in all metals, large or small
quantities to your own specifications.

V. W. BEAMISH

Shardeloes Garage, Shardeloes Rd., New Cross
London, S.E.14. '
Telephone: TiDeway 4795

Purchase or hire your
‘VORTEXION TAPE RECORDER®

& ASSOC. EQUIPMENT FROM
GRIFFITHS HANSEN (Recordings) {TD. '

32/33 GOSFIELD ST., LONDON, W.I,

MUSeum 0642/2771,

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE l
ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too Small. List on application.
H. ROLLET & Co., Ltd.

6 Chesham Place, S.W.1. SLOane 3463
ALSO AT LIVERPOOL, BIRMINGHAM,
MANCHESTER, LEEDS

Vitavox Public Address Multicellular Horns
S/hand complete with new {5 Ohm Pressure

nit, £12/10/-. Secondhand 8in. Speakers in l
Cabinet 5 Ohm, 21/-. New Fluorescent Quick
Start Ballast Units to operate 2 40w, Tubes,
state voltage, 19/8 each. 100 yd. coils, Twin
Plastic Cable, 35/- coil.

Please add postage.

HAROLD MORRIS LTD.

423 Green Lanes, London, N.4. MOU.5241/2

| women and affords excellent opportunities for

]experience and salary desired, should

SITUATIONS VACANT

SERVOMECHANISMS applied to guided

missiles, an experienced engineer 1S re-
quired to work on the research and design of
a complex servo forming Ea of a missile
system, a sound theoretical knowledge, coupled
with practical experience, is required; the
work is of great interest and requires the use
of advanced analysis and computing techniques.
WRITE giving full details of qualifications
and past experience guoting Ref. 72, to e
Personne! Manager (Technical Empioyment).
de Havilland Propellers, Ltd., Hatfield, HE&SB'

DESIGN engineer for electronic instruments
capable of designing complete instruments
to production stage; experience necessary and

a knowledge of production problems desirable.
Academic  qualifications  degree, national
diploma, or equivalent. Permanent situation
covered by company’s penslon scheme.—Apply
to Technical Director, Advance Components,
Ltd., Marlowe Rd., Walthamstow. London, %01175

ELECTRONIC Engineer required by a large
food concern in London for the development
and application of various forms of process
control; must have the ability to plan the
fayout, draw up specifications and supervise
the installation; experience in the design of
electronic control and measuring uipment is
desirable together with some workshop experi-

ence; salary dependent on age and qualifica-
tions; contributory pension scheme.—Apply
stating age, quallfications and experience to
Box 5513 81

'EE GENERAL ELECTRIC Ca,, Ltd., Brown’s

Lane, Allesley, Coventry, requires mech-
anical development engineers, designer
draughtsmen and draughtsmen, preferably with
experience of radar-type equipments for work
on gulded weapons and like projects; also re-
quired, senior and junior electronic develop-
ment engineers, particularly in the field of
microwave and pulse applications, salary ac-
cording to age, qualifications and experience.—
Apply by letter, stating age and experience, to
the Personnel Manager, Ref. R.G. [0259
HONOURS graduate in Physics or Electrical

Engineering is required to work in a labora-
tory engaged In research and development on
frequency control problems relating to com-
munication systems. The position, which is in
the South of England, is open to men and

detailed study of the theoretical and practical
aspects of the subjects. Living accommoda-
tion, for single or married persons, could be
made available.—Write Box W.U2141, A.K.
Advg.. 212a, Shaftesbury Ave., London, “{4%523

LECTRONIC engineer—an experienced en-

gineer Is required for the research and
design of circults with application to a guided
missile system, he should

have at least two

years experience and preferably be of degree
standard, although applicants with H.N.C. or
C. & Q. will be considered; the work is of

great interest and importance, oftering respon-
stbility and good opportunities for promotion.—
Write in detail, quoting Ref. €8, to e
Personnel Manager (Technical EmYloyment)
de Havilland Propellers, Ltd., Hatfield, Herts,

DRAUGHTSMAN required -for interesting
work on electrical layouts and installations
in connection with heavy works plant test
schemes; the successful applicant will be re-
quired, in e rst instance, to devote his
efforts to the electrical test e&l’npment of a
new large turbo-alternator factory, where a
good deal of personal initiative and drive will
be expected; National Certificate or equivalent
essential; salary in accordance with age and
experience.—Apoly In writin to Box A58,
T. & G., 167, High Holborn, ndon, W.C.1.

{5016
HYSICISTS and Electrical Engineers are
required for advamced work

-2

in a research
laboratory on the outskirts of London dealing
with ultrasonic vibrations in elastic medla.
Men or women applying for the posts must have
an Honours Degree. and preferably should have
studied mathematics t> a post-graduate stage.
The work involved is of great interest, and
ready promotion is available to the person hav-
ing the necessary ability. Housing accommo-
dation could be made available to the success-
ful applicant.—Write Box W. 13, AK. Advg..
212a, Shaftesbury Ave., London, W.C.2.
HONOURS graduates in Physics or Electrical

Engineering are required for advanced work
in a Quartz Crystal Laboratory situated in the |
South of England. The positions offered afford
excellent opportunities for men and women to
specialize in the study of piezoelectric materials
from both the theoretical and practical view-
oints. An interest in mathematics and, elec-
ronics would be an advantage for this work.
Living accommodation. for single or .married
persons, could be made available.—Write Box
W.02127, A.K. Advg.. 212a, Shaftesbury Ave..
London, W.C.2. [4854
ECHNICAL Lialson Officers. A leading

electronics company has vacancies in Lon-
don for senior and junior staff to participate
in the development and marketing of radar
equipment, computing devices and industrial
electronic apparatus. Salary range £600-£1,000
per annum. Applicants should have technical |
qualifications, preferably to degree standard.
and should have experlence in dealing wlth‘

Government establishments or senior staff
industry. The company is expanding rapidly
in the electronics field and offers progressive
careers and excellent staff conditions to capa-
ble men.—Applications, in writing. stath?]g ag;.
e ad-
dressed to Box No. 4541, [a8s0 |
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PULLIN )

SERIES

TEST METER

acine 10,000 ANV
21 RANGES
IOOpA to |OOOV
COMPLETE 1IN DIE-CAST
CASE wiTH TEST LLADS

CLIPS AND PRODS
FULLY GUARANTEED

senT posT Free For £2.103.
deposit & eleven further monrhly
payments of £, Cash Price £12.7.6.

»(Th f
/ RADIOCRAFT

" 69°7) CHURCH GATE

Puong SB927

Lo

LEICESTER J

“DE LUXE® OUTPUT TRANSFORMERS £2/15/-.
Fully shrouded potted construction, all windings fully
impregnated, main primary and secondary connection by
flexible leads. Belection of required primary and secondary
loads effected by inserting plugs in shock-proof adjusting
panel, Dimenslons; W. 32in., H. 2#in., D. 3}in., FC. S}in, x
24in, WT: 4 lbs, 6 ozs. Bupplled In individual! boxes,
complete with data sheet.

Primary; To suit single or push-pull PX4, 6L6 or 6V6 valvea,
C.T. (Optimum loads irom 4K to 10K Q) rated 90 mA.
D.C. each half. S8econdary: Rated 50 watts. To match
20.40,80,0r 16 Q Speech Coils. Thin Transformer provides
11 alternative ratios from 154 : 1to 78 : 1. B

CROYDON TRANSFORMERS,
2 PAWSONS RD.. WEST CROYDON. THO. 1665.

RADIU & TELEVISION COMPONENTS

WE OPERATE A PROMPT & EFFICIENT
MAIL ORDER SERVICE
“VIEWMASTER" & “TELE-KING" specialists

Easy terms available. Stamp (only) for lists
JAMES H. MARTIN & CO.,

FINSTHWAITE NEWBY BRIDGE,
ULVERSTON, LANCS.

FM and HI-FI COMPONENTS
In stock for the
WIRELESS WORLD FM TUNER UNIT
DENCO FM TUNER circuits Is, 6d.

RADIO CONSTRUCTOR FM . 2s. 0d-
MULLARD AMPLIFIER * 2s. 6d.
OSRAM 912 AMPLIFIER o 3s. 6d.

Separate price lists on roquest io

J. T. FILMER  MAYPOLE ESTATE
Tel

BEXLEY, KENT
l.: Bexleyheath 72687

LOCKWOOD
Fine %zll()eir:efsf

and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY
Lowland Rd., Harrow, Middlesex. Byron 3704

THE

“Dust Bug”
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR

CECIL E. WATTS
and £ (Sound ing and Reproduction,

Oakleigh Grange, High Cross, nr, Uckfield, Sussex.
Or your {ocal dealer,

Price 18/6, plus 6/2 purchase tax. =—m—=

From

OUR NEW

 GOVERNMENT SURPLUS

CATALOGUE No. 12

containing over 400 items price 1/6d.
post free. 2/6d. overseas seamail.
ARTHUR T. SALLIS (w.w,)

93 NORTH ROAD, BRIGHTON,
SUSSEX. Tel. : BRIGHTON 25806
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Our wide experience in fitting converters to all types of
sets throughout the London area enables us to offer »
reliable converter that you can easily it yourselt.

Suitable for any set, including old nom-superhets.
Includes own power supply and wave-change switch.

wil
Price

Only necessary to commect mains and aerfals.
accept common aerjal lead-in or separate leads.
complete £5/15/6 post paid.

KIT. Al components supplied, with drilled chassis
and detailed assembly instructions. Easily aligned on
statlon. 4 gns. post paid.

We can supply a light soldering iron, with sufficient
solder, for 19/6.

To avold disappointment order NOW stating voltage
Band 3 aerial inf lied. at
usual rates if required.

CommerciaL  TELEVISION  CONVERSIONS

20, CONDUIT STREET, LONDON, W.1
MAYfair 6043

ion

WORLD'S FINESTY

KITS

Tv

AR AT

RADIOS PHONOGRAPHS
TEST EQUIPMENT HI-Fi
Write for FREE Brochure

Radio Kits. Inc. * 120 cepar STREET

NEW YORK &, NEW YORK U.S.A.

AUTOMATIC (TIME) SWITCHES

New and reconditioned 15 day clockwork
and electric switches

from 35/—
Send S.A.E. for illustrated details to:—
DONOHOE (TIMERS) GEORGE STREET
NORTH SHIELDS, NORTHUMBERLAND

WORKSHOP

BENCHES

| radio,

|

BY SPECIALISTS
POWNALL MAL 4464
Blagdon Road, New Malden.

TELETRON SUPER INDUCTOR GOILS

)

FERRITE ROD AERIALS

Wound on high permeability Ferroxcube rod,
Medium wave 8/9 Dual wave 12/9.
Type HAX. Selective
crystal diode coil for tape
and Ouality amplifiers.
® High Q @ Litz wound
@ Dust cored.
HAX.L. Lw),
Dual wave TRF. coils,
matched pairs (as illus-
trated) 7/- pr. Transistor

_— coils—I.F.T.’s, etc., etc.
BAND IIl Convertor Coil Set 16/~ Circult and Wiriog
Diagram 3d. Available from leading stockists.

Stamp for complete data and circuils.

THE TELETRON CO. LTD.
266, Nightingale Road, London, N.9. BOw 2527

WIRELESS WORLD

SITUATIONS VACANT
'ECHNICAL radio engineer required to con-
trol technical aspect of radio and TV pro-
duction and liaise between design demrt,ment
and works in a well-known London factory.
Good position for a keen person with sense of
responsibility.
APPLY Works Director, Pye, Ltd., Cambngdogel.
1

ENIOR methods engineer required by a large
and progressive engineering company situ-
ated in the London area; applications are in-
vited from men with good engineering qualifi-
cations and experience in the manufacture of
television and services equipment; the
accepted candidate will have extensive experl-
ence of this class of work and will be
acquainted with the most up-to-date produc-
tion methods, mcludlng work stud{l and stan-
dard costs; for a e required
knowledge, initiative and drive this vacancy
provides excellent prospects; salary range from
£800 to £1.5 per annum.—Please reply, in
confidence, glvlng full details of previous ex-
perience to Box 4333. 928
AYNE KERR LABORATORIES
several vacancies for Development Engin-
eers and Assistants for work on the design of
electronic test equipment. The company, which
has an established reputation for integrity of
design and quality of workmanship, is at present
working on a wide range of}PmJecB including
precision audio oscillators, V.H.F. bridges, pulse
nerators and microwave equipment up to
and. The designs involve such technigues as
encapsulauon. printed circuitry, electro forming
and advanced sub-miniature design. Salaries
are decided by individual ability rather than by
fixed salary scales.—Please write for an appoint-
ment to The Wayne Kerr Laboratories, Ltd..
Sycamore Grove, New Malden, Surrey. [5051
INISTRY of - Supply requires Senior
Examiners at wvarious places in United
Kingdom to inspect and supervise firms’ in-

have

spection in one of following fields (a) Air-
craft and Aero Engines. (b) Radar and
Electronics. (¢) Instruments and Electrical

Equipment or (d) Materials (metallic and non-
| metallic). Qualifications—British of British
parents. Recognised engineering apprentice-
ship or equivalent training in radio industry
or (for matenals posts) suitable tralning 1n
chemistry, stcs or metallurgy.
and Gu 1ds or equlvalent qualiﬂcatlon
Experience A.I.D. ocedure advan-
tageous. Salary—within £660 (age 30)—£810
according to age and location. Not established
but opportunities to compete ‘for establishment
may arise. State preference for dutles and
location pplying. Application forms
from A.B.971. Mlnlstry of Labour and National
iondon _Appointments Office, 1-6,
Tavistock Square, 4986
DMIRALTY. —-Temporarv Production In-
spectors required with experience in elther
mechanical, electrical, electronic or marine en-
glneering for various places in the U.K. Duties
involve work in connectlon with the manufac-
ture, inspection, test and Installation of equip-
ment in H.M. Ships. Inspectors with radar
and/or radio experience particularly needed.
Candidates. at least 25. should have recognised
apprenticeship, or equivalent training, plus
additional relevant experience with industry or
Government Department They should prefer-
ably possess H.N.C. or O.N.C. in mechanical or
electrical engmeermg. or have reached at least
an equivalent standard of technical education
with qualifications in appropriate subjects.
Appointments unestablished, but opportunities
may occur later to compete for permanent
posts. Inclusive salary scales £6%0 to £810
per annum; entry at minimum of scale less
about £20 for each year by which age falls
short of 30. Salaries outside London some-
what lower. Application forms from M.L.N
Technical and Scientific Reghter (K). 26. King
St., London, S.W.1. quoting D 355/5A. Closing
date 9 Seotember, 1955. 5077
I\IINSTRY of  Supply requires (a) Chief
Examiners; (b) Engineers in London area
and provinces for technical direction of insoec-
tion from E.Q., or supervision of inspection at
works engaged In development and production
of guided weapons. Qualifications: British of
British arents. Recognised engineering
apprenticeship or equivalent in electronics.
HMC or apprdpriate Clty and Guilds or
AF.R.AeS., AMI.C.E. or echE or EE. or
exemptmg qualifications. For
actuﬂng/lnspection experlence
engineering, preferably with nowledge of
instruments, gyros<copes, Servo systems, clock-
work and related test equipment, for posts (b)
manufacturing/inspection experience electronic

?0 s (a) manu-
gkht mechanical

e? pmer‘ﬂ; knowledge ot HF tecémlq?es al:m
ectronic = servo advantageous
Salanes w1th1n (8) £772—£985 (b) £64
age 25)—£1,035 accordin

uali-
cations, locatlon of post. Not established but
opportunities to compete for establlshment may
arise. Application forms from M.L.N. S., Tech-
nical and Scientific Regxster (K), 2
London, 8,W.1, quoting C494/5A. State
(b) and location preferred when comp
application,
SITUATIONS WANTE
RADIO eng:neer/administrator (age 49) in
ra<io_and electronics for the whole of hls
working life seeks executive appointment with
a company of standin % where experience is im-
portant. A wide radio engineering experience
including design anrd development organization
and administratiwn. prcduction methods. gov-
ernment and inspectior procedures and close
liaison with Ministry departments is offered for
a_ permanent post with a salary in the region
of £1,000 per anmum.—Please write Box ?:93060

5 |] an efficient, easy to make, two valve converter for
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EASCO ELECTRICAL
(HOLDINGS} LY.

LYONS RADIO Ltd.

RADIO EXHIBITION. Once agaln wc are holdinz
our SPECIAL SALE, starting August 24th, to co-
Inclde with the commencement o the Radio Ex-
l hlbition. Our premises are only a little over a mile
trom Farla Court, so I in town why not pay us a visit
and secure some of the many bargains which will
be dlspliyed at CLEARANCE PRICES. Examples:
T.1154 chassis less meters from 5/8, chassis incor-
porating A.C. mains Power Packs from 25/-, R.1155
models “* A’ and ** B '’ chansis for break-down from
2/8, and literally hundreds of others, Despatch of
purchases gladly arranged. Please DON'T write
of phone for further details as we must restrict this
SALE to PERSONAL SHOPPERS.
l BAND I CONVERTER. Complete coll kit by Tele-

tron Co. with eircuit, point to point wiring diagram,
alignment instructions, etc. Provides the basis for
use with TRF or Superhet Band I TV receivers.
PRICE 15/- post 6d. Metal chassis ready drilled
3/9 poat 8d.

ELECTROSTATIC LOUDSPEAKERS. Designed to
reproduce the higher {! ies and when

ted across an existing speaker of the moving coll
tvpe combines to produce that high quality reproduc-
tion essential when receiving FM transmissions or
reproducing high quality recordings and TV sound.
Type LSH75 nize 3X 3% }n. for outputs up to 6 watts,
PRICE 12/8.

Type L8H100 size 5x4x}in. for outputs up to 20
watts. PRICE 21/-.

RESIN CORED SOLDER. A biz purchase enables
us to offer this 5 cored resin radio solder by famous
maker In ecomomical e¢oile of 3Ib. for only 3/9
t1b. for only 7/- or 11b. for only 12/8 post paid.

3 GOLDHAWK:® ROAD (Dept. MW))
SHEPHERDS BUSH, LONDON, W.i2
Telephone : Shepherds Bush 1729
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N TRAINING uiTIO
EARN lthg.;och‘:;L ft—we provide practlcal | OLDHAM EDUCATION COMMITTEE [ WIRELESS 0 erat atten'lance and pos
equl:iment combined with instruction in COUTSBS. tamp or reply to Manager T e

n, electricity, mechanics, chemis- | MUNICIPAL Technical College Wireless School Manor Gdns., Lond

{?)glo'hotte)z:?ghy. e'f: Wx):we for full details to | THE electrical engineering gepartment pro- | BOOKS. INSTRUUI11ONS, ET
g Institutes, Dept. WW.47, London, W.4. | poses to run the following courses in light .P.R.E. technical publications, 5500 Align-~
lectrical, et “ No | current engineering during the coming session: ment Peaks for Superhet,erodynes 5/9, post
ITY and Gullds (Electrical. et¢) o0 essee | 1. PART-TIME day and evening courses I | free. data for constructing TV aerial Strengtn
FP sfs—uNd | ll t,gmr:?odg;/:r cou:ses in al | radio service, leading to R.T.E.B. certificate. meter, 7/6. sample cop% The Practical Radio
branches of - Electrical Technology send for | 2 FART-TIME day and evening courses in | Engineer,” quarterly publication of the Institute
‘bra“"l‘fs of h“&'}f“k FooUaaEy S st free. | television leading to R.T.E.B. certlficate. 273 membersmg and examination data, 1/-.—
anmied DR oo T Wrigh Lane 3. PART-TIME day and evening courses in | Sec, I.P.R.E o Fairfield Rd.. London, N.8.
B.I.ET. (Dept. ) . gh % | telecommunications meeung the requirements 00KS WANTED .
London, W.8. l WANT D for binding, *‘* Wireless World,"

of the Cit and Guilds syllabus.
TUITION 4., PART-TIME day and evening course in
OTHING succeeds ifke success! What we | radio engmeerlng covering the necessary sub-

Januari" and I;ebr'leari'{ 1954 -Dawe In-

: struments dge Rd. . Ealing,
have done a thousand times wr: can do again | jects for Graduateship of the British Insitu- | London, W.5. Tel Ealing 6215 (3 lines).
for you—see the B.N.R.S, advt. page 174, [0172 tion of Radio Engineers. [5073
SIS - e _| 5. PART-TIME evening course for radio — N— S R .
amateurs, leadlng to the radio amateurs exami-

nation if required
ENHOLMENT  datés: September 6th, 7th and |
8th: classes commence September lsth. 1955.
MAURICE HARRISON, Director of Educa[tlo;s RADIU BUMPUNENTS
ULL-TIME courses for P.M.G, Certs.,
C.G.L.1. Telecommu.nlcatlons, Radar Main-

tenance Cert. and B.Sc.(Eng.); prospectus free.
—Techrical College. Hull. [oi11

MANUFACTURERS | | THE PLESSEY COMPANY LIMITED
IRELESS —See the world as a radio officer ’
TO THE in the Merchant Navy; short training |
RADIO eriod; low fees; scholarshlps. etc., available; IlFﬂRD ESSEX
oar:jmg and day students; stamp for prospec-
TRADE tus.—Wireless College, Colwyn Bay. [:UMP[]N[NTS DIVISIUN
M.I.Mech.E., A.M.Brit.I.R.E, City and
’term Gultl)(‘ils eg?ﬂ on“l “eNo Pnss-N? 1li‘ee 't' v . ist for Technical Desi
s er 6 successes.—or cetails  of acancies exist for Technical Design
Exam and courses in all branches of Engineer- . : .
b ngldtn% etc, ‘Z?’,“%‘%%f,};“;" agew g}f“f,‘f' Staff with experience in the follow-
oo —Free: B.I . e T i .
] Lane, London, W.8 B [go 8 ing fields:
-, T & Radlo. —A M.Brit.LR.E., City & 1. T.V. and F.M. Tuner Design
8, Guilds, R.T.EB. Cert., etc., on * No Pass q
for —No Fee ! terms; over 95% successes—De- 2. Relays and Vibrators
tails of Exanis. and Home Tralning Courses

all branches of Radio and T/V, write for 3. Radio and T.V. Circuit

RADIO & RADIOGRAMS | | B o R " B fo3e Application Work

;dew raRngde Aof ."‘I°"°"’4.".“h Iat(esssAf)ea\;ulres.l hﬂhﬁvé"j‘v‘:ﬁ;‘i,lg"hfnﬁgcg‘&;y l:gg%geSEﬂl";‘f:r’; 1 4. Acoustics
errite Ro erial. iniature alves. | phase of radlo and television ineering,
AJC. 200/250 volts 3 wavebands specmllslng in the practical traimng % appren- 5. Variable Condensers and
Fully guaranteed. tices in the retail trade, enrolments limited, fees | Switches
moderate.—The Syllabus of Instruct.onal Text P

ASSEMBLED AND READY FOR USE. g‘gynbe °bﬂ‘£§‘il gos}tm"use: fé%m lti‘h?r ﬂSee]cdretlggy | 6. Senlor Design Draughts-
i E. oy ) a

S VALVES chassis, 4 | 7 VALVES PUSHPULL | Crouch End, London, N.8. [0088 men

watt  output, wide | chassis, 6-watt output, FREE'—Brochure glving details of Home

itati ended to appli-
range tone control. | separate  bass  and Study Training in Radio, Television, and Invitalipes |agc.cutgn pp

| treble controis. ;llbbbranct}l)‘es of elect(ronics courses for the |} cants with the requisite experience
obby enthusiast, or for those nlmm at the | {
TELEVISION CONVERTERS 2nd A.M./F/M | AM Brit.LR.E,, Clty and Guild to meet representatives of the

BAND Ill. TUNERS. TAPE RECORDERS. | and other professional examinations: (O iR company, without prior appoint-
TUNING UNITS/CRYSTAL RECEIVERS. | [he College operated by Britain's largest elec- || mont “at’the Charing Cross Hotel,

tromcs organisation; moderate fees.—Write to
AMPLIFIERS for TAPE RECORDERS.| EM.J. Insti i
A or . Einr FT RGHEE stitutes. Dept. WW28, London. W.4. || Strand, W.C.2, for a confidential

1 e TG st Ay e et WI%EESES“S) t»etlttlzsrgighy —M%rcha;\tt Na]\i and informal interview. The rep-
€ uths upwar - H T H
FULL TRADE FACILITIES fication, lucran):'oe positions pas r:dl?) gll’:ﬁc%‘:g— ¢ resentatives will be available on

gppy British &chool of Telegraphy. 179, Clag Saturdays, the 27th August, 3rd
y

For Detailed List and Specifications write or phone: Mxrrtllistnrg OfS \édgwtl(g::t n}gggl"{ne Rfeece()sgmrxs]%%ern September and 10th September,

equipment, day and evening tultion; al tal 1
THE DULCI CO. LTD. urment theory. of - wirclem oalserepnsoS2l |1 from 9.30 a.m. until 12.30 p.m.
97 VILLIERS ROAD, LONDON, N.W.2|PMG. Certs and Amateur Transmitting
Telephone: WILLESDEN 6678. e fo124 !

THE ‘“VESPA™ DECK

A SPECIAL OFFER OF S i
AERIAL MASTS | .. o, |8 . — P moocL

I Sk f ] is nzvin;bls ;og a depzﬁn

i eposit and > g of /9 an monthly
R.A_F. Type 50 S monihis paymenu ot : 1 payments of 21/9. (Cash
24/2. (Cash  Price = o ¢ Price (assembled)
(assembled) £9/17/6.) 4 E £8/17/8)

36 ft. HIGH

Kits comprige:— ‘
2in. dla. Tubular Steel (Copper Plated) Sections

of 4it. length, top-section and base, Pickets, Guys

and Fittings.

Canvas Carrying Bags contaln ali items.

YOU can purchase this normally expensive MAST Ferroxcube core.

for a fraction of its cost, 1.e. Frequency Response. At 3%in. per sec. approx. 50/6,000 c. p s. and at THn. per sec. 3012000 c.p.s.

£8.10 . O ONLY (Carr. 7/6) Tape Speed. 2 speeds are obtainable. 3jin. and 7}in. per sec,

ble handl ] v
The MAST s particularly suitable to take serlals Rewind. A neat and detachable handle is supplied for hAnd rewinding, but the usc of twin track recording makes

hen full i rdi. Model
for Tx., Bx., F.AL and L.V, (especially COMMER. g:l:r :nils:gc‘egwg{vo;ve ﬂel: aulMeerxx(;,(;l;ereco ngs are made. el 721 panel is drilled for a rewind motor shonld the

CIAL), and has many other uses. Drive, Rubber belt from a conatant speed motor to a perfectly balanced fi
y wheel, giving constant tape speed,
Extra 4ft. sections can be suppljed at 11/@ per section, without " wow ** and “ Hutter,* throughout the full length of tape. The motor is suitable for 100/250 volup:0 cycles

Specifications, Modeal 521. 7iin.x1lin. 8in. Reels. Model 721. 10}in. x 1Hn. 7in. Reels, High Impedanc
Record/Replay heads, 2,800 ohms at 1K.Gap. .0004in. at 50 Kc/s. 60 v. High Impedance Erase head, 10,
ohms at 30K. Gap. .0026in. Erase Volts at 50K. 80/90. Both heads are latest type, low capacity moulded with

HATTER & DAVIS (Relays) LTD, (Dept. WW) mains. Bend a 8.A.E. for leaflet deacribing these remarkable decks which are also availabie in kit form,
126 Kensal Road, London, W.10. Desk 214, * LAFCO,” 3 Corbetts Passage, Rotherhithe New Road, London, S.E.16
LADbroke 0666 ER 4341

WRITE TO

EADON _GARAGE BEADON ROAD LONDON W§6 Teiephone RIVerside 1124 & 787¢
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AERONAUTICAL  OPPORTUNITIES

GUIDED WEAPONS

A well-known firm in the aircraft industry is starting
a new project in a London Office. It is anxious to
recruit staff to form an Assessment Group.

Vacancies with unusual opportunities for rapid
promotion exist to meet the following approximate
requirements:—

Assessment Group.

Group Leader. Age 30/37, Science or Engineering
degree standard, experienced in aircraft, or
G.W. project or assessment groups, with
knowledge of performance and servo-
mechanism problems and analysis of flight
and laboratory tests. Personality is important.

Section Leaders. Ages 27/35, Science or Engineering
degree standard, general experience as for
Group Leader but to a lesser extent.

Staff to fill these sections, with various capabilities
from Computing to Honours degrees in Science
or Engineering.

The age groups specified are given for guidance only,

and need not deter candidates outside these limits.

Monthly staff appointments carry a compulsory

Pension Scheme and Weekly staff a voluntary

Superannuation scheme.

Write in confidence, giving full details of age,

previous experience, qualifications held, etc.; to:—

Box A.C. 09762, Samson Clark, 57/61, Mortimer St.,

London, W.1.

ELECTRICAL ENGINEERS AND PHYSICISTS
FERRANTI LIMITED,
in EDINBURGH, is engaged in a programme of Electronic
Devclopment of great industrial importance. The work
involves the use of digital computers to contro! machines and
industrial processes, and covers a wide and expanding field of
application, offering long-term interest.

Development activity for these projects is taking place in
the fields of electronic circuitry (including pulse techniques)
digital computers, magnetic recording, magnetic amplifiers and
servo-mechanisms.

Electrical Engineers and Physicists having experience as wel.
as interest in one or more of these subjects are invited to apply.

. .The appointments are permanent and offer full scope for
initiative in an expanding organisation.

Salaries paid will be commensurate with experience and
qualifications, and chere is a Staff Pension Scheme.

Application forms will be sent on request (quoting Ref:
59/EP/AL/2) to the Personnel Officer. Ferranti Limited.
Ferry Road, Edinburgh 5.

A. V. ROE & CO., LTD.,

oﬂeci' interesting vacancies for Technicians in the following
fields:—

Servomechanisms

Applied Electronics

Mechanical Engineering

Hydraulic Engineering
Normal qualification H.N.C. or the equivalent, but young
applicants without qualifications in the above ficlds will
be considered. This is an opportunity to join a newly-
formed Division whose laboratories are situated in a
rural area.

Apply to:—
The Chief Engineer,
Weapons Research Division,
A. V. Roe & Co., Limited,
Woodford,
Cheshire.

CLASSIFIED ADVERTISEMENTS

Use this Form for your Sales and Wants

To “Wireless World '’ Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.|

PLEASE
@® RATE: 7/- for TWO LINES. 3/6 every Additional
Line. Average six words per line.

Name and address to be included in charge if used
in advertisement.

Box No.

Cheques, etc., payable to lliffe & Sons Ltd., and
crossed *“ & Co.”

Allow two words, plus /-

Press Day, September Ist for October issue,

INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

REMITTANCE VALUE.......... ENCLOSED

Please write in block letters with ball pen or pencil.

NUMBER OF INSERTIONS...............
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It needs courage and imagination, backed by sound
judgment, to be continually ‘out in front’ pioneering new
developments. But this is how we at T.C.C. interpret the
responsibility of Leadership.

Year by Year an increasing proportion of our resources
is being devoted to Research and, in-particular, to the evolution
of new Condensers to satisfy the expanding requirements of
the electronic industry.

Printed Circuitry —for which special T.C.C. Condensers
are now available—is a major development offering manufac-
turers substantial savings in space, materials and labour.

We invite designers and engineers of Companies within
the industry to make use of the experience gained by our technicians
in the production of printed circuits for radio, television, and

allied applications.

THE TELEGRAPH CONDENSER CO LTD

SPECIAL PRODUCTS DIVISION

London W.3 . Telephone ACORN 0061



7 1b Reels

Ersin Multicore 5-core
Solder is supplied on
7 1b. reels for factory
use. It is approved by
A.1.D.,

A.R.B., 'D.T.D. 599
R.CS. 1000 and meets
all pertinent U.S.
Government specifications.

GAUGES

10, 12, 13, 14, 16 and 18 gauges are
supplled on I tb. and 7 Ib. reels. 19, 20
and 22 gauges are supplied on 1 1b.
reels only.

ALLOYS

The following alloys are available :
60/40, 50/50, 45/55, 40/60, 30/70 and
20/80. Other alloys are supplied to
special order.

FLUXES

The A.L.D. approved type 362 flux is
supplied as standard in Ersin Multicore
5-core Solder, but an even faster flux
(type 366) can be incorporated if desired.
They are both Pentacol derivat’ve fluxes
and their residue is completely non-
corrosive.

Printed Circuits

A complete process for the efficient
soldering of printed circuits has been
developed by Multicore Laboratories.
Engineering staffs of electronic equip-
ment manufacturers are invited to write
on their firm’s notepaper for Publication
P.C.101.

SEPTEMBER, 1955

MELTS Wi
A MATCH

Needs no solderingiron;
melts with a match.
Available on 31 Ib. recls
for factory use and on
1/- cards.

SOLDER THERMOMETER

This simple form of pyrometer will
enable users to determine quickly the
temperature of solder on a soldering
iron or in a solder bath. The instrument
will measure temperatures up to 400°C.
£6.12. 6 retail.

AUTOMATIC SOLDERING HEAD
This machine
feeds 1/32°— 3"
of 13 to 19
s.w.g. Multi-
core Solder
each time the
iron descends.
Three models
available.

Bib WIRE STRIPPER & CUTTER

Stnps insulation, cuts

wire, splits plastlc
extrudedtwin fiex.

Adjustable to most

wire thicknesses.

3/6 each, retail.

Special Alloys

T.C.L. (Tin/Lead/Cadmium) melting
point 145°C.

L.M.P. (with 2% silver content) melting
point 179°C.

P.T. (Pure Tin) melting point 232°C.
COMSOL (high melting point solder)
melting point 296°C.

Radio & T/V Service

Engineers’ 1 Ib. Reel
This special economy pack
] & for service engineers con-
1 tains approximately 167 ft.
of 18 s.w.g. 50/50 alloy
Ersin  Multicore S - core
Solder. 15/- each, retail.

7 |

,ug:

Bib recorDING TAPE
SPLICER

This sturdy splicer

enables recording tape to be
jointed qulckly and accurately without
breaks or ‘clicks’. Itincorporates many
new detaii refinements. 18/6 each, retail.

ULTRA FINE GAUGES

Ersin Multicore 5-core Solderissupplied
on | lb. reels in gauges as fine as 22
s.w.g. and on § Ib. reels in even gauges
between 24 and 34 s.w.g.

Arax
MULTICORE SOLDER 1

Specially recommended
for metal fabrication,
this solder has a non-
rosin flux. On 7Ib. and
11b. reels and 5/- cartons.

SOLDER RINGS
Butt ioirzlte% soldeé
\ Y o rings 4"-2” dia. an
\/‘ &\O 10-22 s.w.g. are made

(o] o
Multicore Solder at
K\\ oM no extra cost, for bulk
S quantities.

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS

SIZE 1 CARTON

This handy pack, es-
pecnally popular among
service enginecrs and
radio enthusiasts, con-
tains Ersin Multicore
Solder in 4 specifications.

5/- EACH RETAIL

from Ersin and Arax

All .
et os | Tinlend | SW.G. | 40P lonech
C 16014 60/40 14 21 feet
" C 16018 60/40 18 55 fest |
TTA013 4060 | 13 [9feet
C 14016 49 60 16 38 feet

'/ Home Constructors’
2/6 Pack

This new pack is just
the right size for the
home constructor. It
contains 20 ft. of 18
s.w.g. 6040 high tin
content alloy Ersin
Multicore Solder
wound-on a reel.

P

(BOXMOOR 3636)



