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new Stabilised Power Supply Units

Three stabilised voltage outputs are provided by each of the two new Ediswan Power Supply Units
Types R.1260 and R.1280. In each case two major D.C. outputs variable from 0 to 300v. are provided, plus

a low current—D.C. output of reverse polarity.

These units are very suitable power sources for experimental electronic circuits and can frequently be used

in place of several single power supplies.

Both units work from mormal A.C. mains supply and are designed for standard 19” rack mounting or for

bench use. Meters are included.

SPECIFICATION

Input Output Resistance (Outputs 1, 2 and 3). Meters
200-250v., 40-100 C.P.S. Less than 3 ohms. Each 300v. supply has a meter which can be
switched to be a voltmeter or milliammeter.
Outputs Ripple
1. High stability D.C. output 0 to 300v. inone  Qutputs 1 and 2 ... Lessthan 2mV R.M.S.  Mounting
anEes Output 3 . Lessthan 4mV R.M.S.  R.1260 and R.1280 are both suitable for

Metimumicutege gg: g}%gg 123& Output Circuits standard 19” rack mounting, or for bench use.

All outputs isolated from earth, and any point

2. ginggestability D.C. output 0 to 300v. in one may be connected to earth, All terminals can Price r— .
- be worked at up to 500 volts from earth. o
LLIZER TR GUEil (Berth (e iy Outputs 1 and 2 may be switched without R.1280—£86 nett
3. High stability D.C. output -200v. non- affecting any of the heater supplies. Bench stand for R.1280—£2 nett,

varnable.
Maximum current (both types) 25mA

4 and 5. Two independent 6.3v. 4 amp A.C,
unstabilised outputs, both centre tapped.

Notes :

A. The negative terminals of the two 300v.
supplies and the positive terminal of the
200v. supply are common.

B. Either output 1 or 2 may be taken with
output 3 to give a supply of 200-500v. at !
25mA. R & h

Stability EDISWAN

. . . STABN j8gT
With change of mains input voltage (outputs_1, SED POWER Uit
2 and 3):

A change of 10v. in the mains supply results in
an output change of less than 0.1v.
‘With change of load: A change from zero to
full load results in output voltage changes as
follows:
Outputs 1 and 2 ... Less than 0.3v.
Output 3 ... LessthanO.1v.

Further information on this A
and other Ediswan Stabilised Power Supply Units on request, “
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8P132

THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2
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The best known and most practical application of tran-
sistors is in low power audio amplifiers. For example,
about 909, of the hearing aids made commercially in
this country at the present time are transistorised. Al-
though the design of hearing aid circuits is somewhat
specialised, the circuit shown here illustrates many of
the basic principles of transistor amplifier design.
High gain is obtained by operating the transistors in
the grounded emitter connection, that is, with the
emitter common to the input and output circuits. The
a.c. input is applied between base (b) and emitter (e),
and the output current flows between emitter and
collector (c). A d.c. base current has to be provided to
bias the transistor to the chosen working point. The
simplest method is to take the base bias from the h.t.
line by a series resistor. If the method is applied to the
third OC70 in the circuit, R10 has to be omitted and a
new value given to R9. However, some form of d.c.
stabilisation is normally included in all audio amplifier
stages, since the collector current is dependent on
current gain and the very tem-
perature—sensitive collector

to base. Hence the base input current is reduced, and
the collector current tends to return to its correct value.

The high d.c. stability of the potential divider
arrangement is obtained at the expense of slightly
higher drain on the battery because of the shunting
of R9 + RI10. With this arrangement the base
current can be reversed into the positive direction,
when the corresponding values of collector current
are less than I’ (); if the process is taken far enough,
I, can be made to approach nearly to I ). Here I' oy is
the value of I. when the base is open circuit (I,=0).
It is related to the diode reverse current I ) flowing
in the grounded base circuit with the emitter open
circuit (I,=0) by the current gain of the transistor
appropriate to this low level operation.

Other features of the circuit require only brief
mention. R8 and R12 are bypassed for d.c. stabilisa-
tion, and while R4 is not bypassed, there is no loss of
a.c. gain as the input is applied between base and
emitter. A value of 8 or 10u.F is typical for the coup-

Q-2-av

leakage current I'c.

The simplest method of prov-
iding some d.c. stabilisation of
the working point is shown for
the OC71 output stage. The
bias resistor R13 is connected
to the collector instead of to the
h.t. line. When the collector
current is higher than its correct
value for the d.c. working point,
the base current is reduced
because of the fall in collector

Electromognetic
Microphone k0L

R3 -
ot 1000¢/s 33N

voltage, so that the collector
current automatically tends to
return to its correct value.
More effective d.c. stabilisation is provided by an
emitter resistor and potential divider arrangement such
as R9-R10. The current through R9 is greater than
that through R10, the difference being the base current
which flows from + to — out of the transistor. When
the collector current is higher than the required value,
the increased voltage drop across the bypassed emitter
resistor R12 leaves less voltage available from emitter

Resistors * 10%

I
Mullard
S

Capacitors 6V d.c. wkg.

ling capacitors. The first OC70 provides an input
impedance of 1kQ which matches the microphone
and is not appreciably shunted by resistors of the
values shown for R2 and R3. Negative feedback
(12dB) is applied over three stages from R14, and
for maximum undistorted output the value of R13
is chosen to match the o of the OC71 such that
R13 = «'Ry..

This advertisement WILL NOT be available in reprint form
T.8.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, W.C.2
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Sound in Width and Depth

ALTHOUGH the principle of stereophonic sound
reproduction has been a subject for discussion
among technicians for a lifetime, and has been
demonstrated at intervals since the latter half of
the last century, it is only recently that it has
become a matter of common experience—as a side-
show at exhibitions, in the cinema and even as a
medium for concert hall performance.

The advent of first-class commercial twin-track
records enables those who can afford the necessary
equipment to enjoy a new listening experience in
the home which goes far beyond the *three-
dimensional ” diffusion of sound from a single-
channel source. The use of paralleled multiple
loudspeakers with divergent axes in conjunction
with acoustic reflectors and diffusers offers scope
for endless experiment and is capable of giving
“atmosphere” and many pleasing effects which
are absent from a small single-cone loudspeaker in
a simple mounting. Elementary movement of the
apparent source can be effected by the simple
expedient of “pot-panning” in which panoramic
movement of the sound is caused by increasing the
volume of sound in one loudspeaker at the expense
of another through the medium of a potential
divider which may be manually or electronically
controlled. All such methods may be con-
veniently classed as “ pseude-stereophony” even
though the results in many cases are far from
deserving the derogation implied by the term.

We would admit as stereophonic any system
which makes an analysis of the sound field at the
source into two or more channels and uses the
information in these channels to reconstitute those
elements in the original sound which are essential
to realism. A successful stereophonic system
provides more than the obvious effects of move-
ment and life and is characterized by a subtle
clarity and definition which is sustained at all
volume levels within the capacity of the repro-
ducing equipment.

Many diverse systems have been proposed and
are being used for domestic stereophonic repro-
duction. Some are founded on mathematical
reasoning, others on empirical experience, the best
on both. None is yet comprehensive (which

WIRELESS WORLD, May 1956

accounts for the absence of the word “height”
from the title of this comment), or foolproof.
Occasionally some incongruous, not to say bizarre,
effects can be produced, such as fluctuations in the
apparent size of instruments according to the
register in which they happen to be played. There
are also wide divergencies between different
systems in their tolerance to movement on the part
of the listener. The heaviest responsibility rests
with the recording engineer and the studio
manager in seeing that the information recorded
on the tape tracks is unambiguous and reasonably
proof against the sort of maladjustments which
may be expected to occur from time to time at
the reproducing end.

The creation of an illusion ol reality in repro-
duced sound depends ultimately on the validity of
the listener’s mental imagery and on his sub-
conscious ability to reconcile what he now hears
with his stored experience of original sounds.
Since exact reproduction of the original sound field
is impossible, the most to be expected of a sound
reproducing system is that it shall fire the imagina-
tion and not introduce any recognizable
incongruity.

By this criterion a single-channel system may
prove to be the better for some kinds of sound
source; the speaking voice, for example, or a solo
instrument such as the guitar recorded without
reverberation at the source with the object of
reproducing it with only the acoustic environment
of the listening room. We have heard examples of
this technique, of which C. E. Watts is a recog-
nized exponent, that create a perfect illusion that the
performance is in the room. Rezmarkable results
are frequently achieved by the B.B.C. through
their single-channel sound broadcasting system in
giving an illusion of auditory depth by skilful
variation and control of the ratio of direct to
reverberant sound at the microphones.

Clearly the choice of method must rest primarily
with the material to be reproduced. Stereophonic
sound is a powerful new additien to the means
available for realistic sound reproduction, but in
the foreseeable future it will not automatically
displace the single-channel system.

201
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London 1.T.A. Station

BECAUSE of the Government curb on capital ex-
penditure it is now unlikely that the I.T.A. London
station will move from Croydon to Crystal Palace
next year as planned. The Authority is, therefore,
installing a second transmitter at Croydon.

The original transmitter was a prototype lent by
Marconi’s to expedite the opening of the service.
Whether or not that will be retained in service so
that the output of the station can be increased to the
planned 120 kW e.r.p. or the new transmitter replace
the original, is uncertain. The phasing equipment
is certainly being installed in readiness for ultimately
operating two transmitters in parallel at Croydon.

Radio ““ Balance Sheet”

DIRECT exports of British radio and electronic
equipment during the first quarter of the year were
again a record. As will be seen from the figures
extracted from the Government’s “ Trade and Navi-
gation Accounts” the exports from each section of
the industry—with the exception of valves—increased
by comparison with the first quarter of last year.
The overall increase was 17.5 per cent.

It will also be seen that the imports during the
same period increased, although not so steeply.

Exports (£M) l imports (£M) ‘
| 1956 | 1955 | 1956 | 1955 |

Transmitters and naviga:ionall

aids ... 3.66 2.92 0.61 0.41
Valves and c.r. tubes ... 0.71 0.73 0.85 0.73
Receivers 1.05 0.97
Sound reproducing gear 1.73 1.30 .54 1.29
Components and test gear ... 1.98 1.72

9.13 7.64 3.00 2.43

¢ Stereosonic’® Concert

A PUBLIC recital of music from H.M.V. “ Stereo-
sonic” tape records given in the Royal Festival
Hall on 26th April was well attended and enthu-
siastically received. The programme included
orchestral, operatic, organ, piano, violin and solo
vocal items which in tonal quality and “presence ”
were a very close approximation to the real thing.
The illusion was strengthened by clever stage
lighting in which the orchestral desks and some solo
instrurilents were pin-pointed in the darkened hall
Normal “ Stereosonic” reproducing equipment
was used up to the main amplifiers, the power of
which was increased to 120 watts for this occasion.
The loudspeakers comprised "banks of elliptical
moving coils for the bass, ribbon units for the upper
middle register and electrostatic units for the ex-
treme top. These were assembled in large baffles,
one on each side of the stage with their axes directed
to give optimum results in the middle stalls. The
effects were fundamentally the same as those to be
expected from domestic “ Stereosonic ¥ equipment.
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Organizational, Personal and

Industrial Notes and News

Jamming : A Two-edged Weapon

IN a concerted effort to stop the use of jamming, the
International Short Wave Club has launched a cam-
paign in which it calls on all short-wave listeners to
stop sending reception reports to countries operating
these “ disturbers of the peace.” The countries con-
cerned are listed in the following extract from a
Foreign Office letter quoted by the I.S.W.C.:
“Stations engaged in the systematic and indiscrimi-
nate jamming of foreign broadcasts are situated in
the Soviet Union, East Germany, Poland, Czechoslo-
vakia, Hungary, Rumania and Bulgaria. It has
been established that over a thousand jamming
stations operate from these territories.” The 1.S.W.C.
statement goes on to express the hope that the British
jamming of Greek broadcasts will cease.

Wireless World commented editorially on inter-
national jamming in March, 1940, shortly after the
outbreak of World War II. The views then ex-
pressed may be thought to have some relevance even
to-day : —

Why . .. do we not institute a campaign of intensive

jamming against all German communications?

Great Britain and her ally France, having access to

jamming sites throughout the world, are very favour-

ably situated geographically for hampering the
enemy’s wireless communications.
The answer to this question is not far to seek.

In the first place, jamming of non-military communi-
cations is a typical example of the kind of international
lawlessness we are fighting against, and one can rest
assured it would only be resorted to by way of
reprisal and in the face of the most severe provoca-
tion. ILarge-scale jamming, it must be remembered,
would interfere not only with Germany but also with
the rights of neutral nations.

Receiver Sales

DESPITE the increased television coverage in Bands
I and III provided during the last few months by
both B.B.C. and LT.A, sales of television receivers
in the first quarter of the year were some 18.5%
below the figure for the same period last year. It
will be seen from the table, issued by the British
Radio Equipment Manufacturers’ Association, that
the percentage decrease in the sales of sound
receivers and radiograms was even higher—31.59%,
and 519% respectively.

The hire purchase or credit sales in March (as a
percentage of the total sale) were: sound 319, radio-
grams 547% and television 46%. The comparable
figures for March, 1955, were 41%, 62% and 599
respectively.

Sound l

| I Radiograms Television
1956 1955 1956 1955 1956 1955
Jan. 66,000 | 98,000 | 18,000 | 35,000 | 85,000 | 103,000
Feb. 66,000 | 99,000 | 15,000 | 33,000 | 81,000 | 98,000
i Mar. 67,000 | 95,000 | 12,000 | 24,000 | 67,000 | 85.000 !
Totals 199,000 292,000 | 45,000 | 92.000 | 233,000 | 286.000
—31.5% —51% —I18.5%

WIRELESS WORLD, MAY 1956
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PERSONALITIES

Sir Edward Appleton, K.C.B,, D.Sc, F.R.S., has
accepted an invitation to give this year’s Reith lectures
on ““ Science and the Nation ” which will be broadcast
by the B.B.C. in the autumn. Sir Edward, who is in
his early sixties, has been principal and vice-chancellor
of the University of Edinburgh since 1949. For the
previous ten years he was secretary of the Department
of Scientific and Industrial Research. In 1924 he was
appointed Wheatstone Professor of Physics at King’s
College, London, where he remained for twelve years.
It was during this period that his researches led to the
discovery of what is now known as the Appleton layer.

Sir Ben Lockspeiser, K.C.B., F.R.S., has retired from
the post of secretary of the D.S.I.R. on reaching the age
of 65. Before his appointment in 1949 he had been
chief scientist in the Ministry of Supply for three years.
He will be succeeded at D.S.I.R. by Professor H. W.
Melville, F.R.S., who has been Mason Professor of
Chemistry in the University of Birmingham since 1948.

Dr. W. Shockley is to take charge of the Shockley
Semiconductor Laboratory set up at Stanford, Cali-
fornia, by Beckman Instruments Inc., which he joined a
few months ago. Dr. Shockley, “father of the
transistor,” was for nearly 20 years with Bell Telephone
Laboratories where he was latrerly director of transistor
physics research.

H. Anglés d’Auriac has resigned from the directorship
of the Technical Centre of the European Broadcasting
Union in Brussels. In 1946 he was seconded from the
French broadcasting service to become director of the
Technical Centre which was then operated by the Inter-
national Broadcasting Organization. M. d’Auriac, who
is 46, is succeeded as director by Georges Hansen who
for nine years has been chief engineer and deputy
director general of the Belgian broadcasting organiza-
tion—Institut National Belge de Radiodiffusion. M.
Hansen, who from 1940 to 1945 served with the Belgian
Forces in this country, is vice-chairman of the C.C.I.R.
Study Group XI (Television) which has recently con-
cluded an international survey of colour television.

R. A. Cail has left E.M.1. Engineering Development
Ltd., where, since 1953, he had been senior engineer, to
become chief engineer of Bonochord Limited who are
entering the field of automation. Whilst at EEM.1. he
was responsible for the design of the first British
numerically controlled production milling machine.
Except for his war service at the Royal Aircraft Estab-
lishment, Mr. Cail was from 1935 to 1953 with
McMichael Radio where, for seven years, he was
assistant chief engineer. Dr. F. Roberts, M.Sc., who
was with the Bendix Aviation Corporation in the United
States, has also joined Bonochord as senior develop-
ment engineer.

J. Thomson, M.A., D.Sc., is the new director of the
British Scientific Instrument Research Association in
succession to A. J. Philpot, C.B.E., M.A., B.Sc., who is
retiring after 36 years with the Association. Dr. Thom-
son, who is 51, joined the Admiralty Signal School,
Portsmouth, in 1939 and after spending the war years in
research on micro-wave devices and the years immedi-
ately after the war in developing tactical radio communi-
cation equipment for the Navy, he was appointed
professor of physics and electrical engineering at the
Royal Naval College, Greenwich. Since 1951 he has been
deputy director of physical research at the Admiralty
with responsibility for research and development of
valves on behalf of the three Services. Dr. Thomson is
author of the recently published third volume of *“ The
Services’ Textbook of Radio,” entitled “ Electronics,”
which covers valves, c.r. tubes and transistors.

A. B. Pippard, M.A,, Ph.D., elected a F.R.S. “for
his work on the electrical properties of metals at radio-
frequencies, and for his studies of the super conducting
state,” has been lecturer in physics at Cambridge since
1950 but is at present visiting professor at the Institute
for Study of Metals, University of Chicago. During the
war (1941 to 1945) Dr. Pippard, who is 35, was in
the Scientific Civil Service engaged on the design of
microwave transmission systems and radar aerials.

R. G. Colby, chief of the radio and television test
section of A. C. Cossor Limited, at Highbury, since
1951, has been appointed manager of the company’s
service department at 51 Calthorpe Street, London,
W.C.1. (Tel.: Terminus 0077.) He has been with
Cossor since 1937, having previously been on the staff
of E.M.I. During the war he was chief inspector at
two of the Cossor shadow factories.

W. R. Daniels, who was until recently with the Pye
organization where he was working on photo-con-
duction camera tubes, has joined 20th Century Elec-
tronics Limited as production engineer. For some years
he worked with Professor Lallemand in Paris and has
considerable experience in the photo-electric field par-
ticularly in relation to pick-up tubes, multipliers and
radiation detection devices.

Sydney H. Brewell, M.B.E,, the new chairman of the
Radio and Electronic Component Manufacturers’
Federation, is chairman and managing director of A. H.
Hunt (Capacitors), Ltd. He is also vice-president of
Hunt Capacitors (Canada), Ltd., formed two years ago.
Before joining Hunts in 1932, Mr. Brewell was for three
years with the Gramophone Company.

J. W. Soulsby, the new chairman of the Radio
Officers’ Union, has been a seagoing radio officer with
the Marconi Company since 1918 and a member of the
Union’s executive committee since 1944, He is 56.

The new vice-chairman of the Radio Officers’ Union
is G. W. Cussans, who started his radio career as an

Sir Edward APPLETON. R. A. CAIL.

WIRELESS WORLD, May 1956

W. R. DANIELS.

S. H. BREWELL.

203

MAAMA 2o aricanradiobician L oo



www.americanradiohistory.com

operator with the Marconi company but subsequently
joined what is now B.O.A.C. From 1945 to 1948 he
was senior radio instruc:or at Hythe, Southampton.

C. H, T. Johnson,
this year’s chairman
of the Radio Com-
munication and
Electronic Engineer-
ing Association, s
commercial director
of Decca Radar,
Limited. He joined
the Decca organiza-
tion in 1946 after
war service with the
R.AF. Technical
Branch. He was
initially  concerned
with the commercial
development of the
Decca Navigator
System, but since
1950 has been with
Decca Radar. He is
here shown present-
ing the R.I.C. tech-

nical writing pre-
miumnas.
OUR AUTHORS

Professor Werner Nestel, chief engineer of Nordwest-
deutscher Rundfunk since 1947, describes in this issue
the development of television in Germany. Since join-
ing N.W.D.R., the broadcasting organization in what
was the British zone of occupation, Dr. Nestel has been
largely responsible for the reconstruction of the German
broadcasting system, including the introduction of
frequency modulation.

M. B. Martin, who, with D. L. A. Smith, contributes
the article in this issue on reproduction from single-
channel and “Stercosonic” tapes, has been deputy
section leader of the magnetic recording section of
E.M.I. Sales and Service since 1953. He joined the
company in 1950 and has been continuously engaged
on the design of magnetic recording and reproducing
equipment. For two years prior to joining the company
he was studying at E.M.L. [nstitutes. D. L. A. Smith,
his co-author, who is project engineer for magnetic
recording equipment at EM.I., was for five years with
Addison Eleciric Company where he was engaged on a.f.
development work.

V. N. Gray, author of the article on the frequency
stabilization of oscillators, has been with A. H. Hunt
(Capacitors), Limited, where he is in charge of the test
engireering department, since 1953. His radio career
began at Murphy’s in 1942, From 1946 to 1948 he was
in Royal Signals where he was for most of the time
radio instructor in the 1st Training Regiment. He after-
wards undertook part-time study and obtained his
London (External) B.Sc.

IN BRIEF

At the end of March the total number of broadcast
receiving licences current in the United Kingdom was
14,261,551, including 5,739,593 for television and
293,459 for car radio. The month’s increase in tele-
vision licences was 90,327.

A Broadsheet is to be issued five times a year by the
City and Guilds of London Institute giving information
on its activities. In the first issue reference is made
to the new four-year course for electrical technicians
in which specialization in industrial electronics or elec-
trical power equipment is provided for in the third and
fourth years.

204

B.S.R.A. Show.—As already announced the eighth
exhibition organized by the British Sound Recording
Association opens at the Waldorf Hotel, Aldwych,
London, W.C.2, at 10.0 on Saturday, May 26th. It will
remain open until 6.45 and be open again from 10.0 to
6.0 the next day. Admission is by catalogue, price 2s.
A list of the thirty-seven exhibitors, twenty-six of whom
have booked individual demonstration rooms in the
hotel, was given last month.

Television Society Premiums.—Only three of the six
premiums normally awarded annually by the Television
Society were this year presented at the annual general
meeting on May 11th. The Pye premium was given
to R. A. Rowden (B.B.C.) for his paper “ Television
Coverage of Great Britain,” the E.M.I. premium to
W. S. Percival (E.M.L) for “ Distributed Amplifiers,”
and the Mullard premium to L. C. Jesty (Marconi) for
“Progress in Colour Television.” Each premium is
valued at £5.

The new president of the British Wireless Dinner
Club is Vice-Admiral J. P. L. Reid, C.B., C.V.O., and
the new vice-president is Air Vice-Marshal E. B. Addi-
son, C.B., C.B.E. Particulars of the club, which was
originally formed for past and present members of
the radio branches of the three Services but now has
a wider membership, are obtainable from Captain F. J.
Wylie (director of the Marine Radio Advisory Service,
Cory Buildings, 117 Fenchurch Street, London, E.C.3)
or L. Hinton (Standard Telephones and Cables), who
arc joint secretaries.

I.E.E. Radio Section.—The membership of the radio
and telecommunication section of the Institution of
Electrical Engineers now exceeds 5,000—the largest of
the four specialized sections of the Institution. The
figure at the end of March was 5,232.

Society of Instrument Technology now has an office
at 20 Queen Anne Street, London, W.1 (Tel.: Langham
4251) and Commander A. A, W, Pollard, R.N.(Ret.),
has been appointed full-time secretary.

FROM ABROAD

E.B.U.—Changes of personnel and administrative
offices are announced by the European Broadcasting
Union. H. A. d’Auriac has resigned from the director-
ship of the Brussels Technical Centre and is succeeded
by G. Hansen (see “ Personalities ). The chief engineer
of the Centre—]J. Treeby Dickinson—will also be leaving
when his extended term of secondment from the B.B.C.
ends this year. The Geneva headquarters of the Union
are now at Centre International, Rue de Varembé.

French television on 441-lines has been discontinued
as a result of a fire at the Paris transmitter. It was
originally planned to scrap the system in 1958 but it
is now suggested that the station will not reopen.
According to a report in our Paris contemporary, Tele-
vision, owners of 441-line receivers are being given a
generous allowance on their old sets when purchasing
819-line receivers.

4,500 kW at 537 Mc/s is the effective radiated power
claimed by R.C.A. to have been radiated experimentally
by a television station in Lancaster, Pennsylvania. The
output of the 100-kW transmitter was fed to an aerial
having a gain of nearly 50. The maximum e.r.p. for
u.h.f. television stations permitted by the Federal Com-
munications Commission is at present 1,000 kW.

Soviet Receiver Production.—The sixth five-year plan
of the U.S.S.R. (1956 to 1960) provides for a 255 per
cent increase in the production of sound and television
receivers compared with 1955. The output of receivers
in 1960 is planned to reach 10.2 millions.

A monument is to be erected in Yugoslavia to mark
the centenary in July of the birth of Nikola Tesla,
whose name will go down to posterity because of his
early experiments in the transmission of electrical energy
by wireless.
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BUSINESS NOTES

Decca Radar announce that in the six years since they
entered the marine radar field with their “ Woolworth
set>—Type 159—their equipment has been ordered for
over 5,000 ships of all classes operated by over 1,000
shipowners throughout the world. This figure is stated
to be over 30 per cent of the world’s radar-equipped
vessels. The navies of twenty-seven countries have also
fitted Decca radar. Since the smaller version—Type
212—for coasters, etc., was introduced in March last
year, over 1,000 have been sold.

The 1.T.A’s second northern television station—on
Emley Moor, near Huddersfield—is to be constructed
entirély by Marconi’s. The equipment will be similar
to that installed on Winter Hill, Lancs, comprising a
7.5 to 10kW vision transmitter and 2.5kW sound
transmitter. The aerial, which will be directional, will
give a vision e.r.p. of 200kW.

Sea Wave Communications Limited has been formed
with offices and showrooms at 13, South Molton Street,
London, W.1, for the manufacture of small transmitters
and marine radio-navigational aids. The first two
products are a2 marine portable direction finder and a
25-watt marine radio-telephone. The organization has
also been granted the sole distributing rights for the
United Kingdom of Hallicrafters communication equip-
ment. The managing director of the company is H. R.
Adams (G2NO) who was with the McElroy-Adams

Group, until recently Hallicrafters agents in this
country. J. G. Maitland-Edwards (G2GS) is also a
director.

A division for the design and production of industrial
electronic control units has been formed by Bonochord
Limited, of 48, Welbeck Street, London, W.1. The
division will also provide an automation advisory service.

The production of Belling-Lee television aerials and
accessories has been started in Melbourne by their
subsidiary company, Belling & Lee (Australia) Pty
Ltd. Among the members of the firm going to Australia
in an advisory capacity is I, A. Davidson, senior research
engineer.

The new 5-valve superhet, the Enfo, fitted in the
Ford company’s Zodiac, Zephyr Six and Consul cars,
has been developed and 1s being manufactured by
E. K, Cole Limited.

Tape Recorders (Electronics) Limited, makers of the
“ Editor ” and “Playtime” recorders, have moved from
Fitzroy Street, London, W.1, to 784-788, High Road,
Tottenham, with factories at 14 and 17 Wingate Estate,
London, N.17. (Tel.: Tottenham 0811.)

Simon Sound Service have opened a service depart-
ment, adjoining their main offices, at 46 George Street,
Portman Square, London, W 1. The manager is H.
Dowsett who has been with the firm nine years.
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I.T.U. STAMP.—The work of the International Telecom-
munication Union is symbolized in this stamp being used
by the United Nations postal administration in New York.
Across the centre of the design is a morse tape symbolizing
telegraphy, the dial in the centre, telephony, and the
intersecting circles the radio aspsct of the Union’s work.
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Staar Electronics, Ltd., has been formed by Gas
Purification and Chemical Co. Ltd. (of which Grundig
and Wolsey Television are subsidiaries) to manufacture
and sell in Great Britain and export to the U.S.A. the
automatic record-playing equipment developed by
Usines Gustave Staar, of Brussels. The managing
director of the new company is R. B. Page, who was
with Birmingham Sound Reproducers and previously
with Plessey. A. E. Johnson, who is an executive of
both Grundig and Wolsey, is also a director.

From May 31st, G.E.C. broadcast and television
receivers will be available from approved radio dealers
only.

A serious fire at the Feltham, Middlesex, works of
Valradio Limited has necessitated the acquisition of
new premises. The opportunity has been taken to bring
together the departments previously located at Wrays-
bury, Feltham and Kentish Town, in the new factory
and offices at Browells Lane, Feltham, Middlesex.
(Tel.: Feltham 4242.)

OVERSEAS TRADE

The list of goods which the Soviet Union is desirous
of purchasing from the United Kingdom during 1957/60
includes equipment for the manufacture of valves and
transistors (75 to 100M roubles), sound and television
equipment, measuring and control devices, communi-
cation equipment and instruments for the automatic
control of technological processes (80 to 100M roubles)
and equipment for “manufacturing radio apparatus
using printed circuits” (50 to 75M roubles). In a
statement from the Board of Trade the first two
classes are listed under the heading *“Some types are
subject to embargo > and the latter class under “ Goods
about which further information is needed.”

The U.S.S.R. has ordered two 3-camera television
outside broadcast vehicles and ancillary equipment, in-
cluding centimetric vision and sound links, from
Marconi’s.

East Germany.—An order for £30,000 worth of tele-
vision studio equipment for East Germany has been
received by Pye Limited as a result of their participation
in the Leipzig Fair last February.

Birmingham Sound Reproducers exhibited in the
radio and television hall at the German Industries Fair
in Hanover (April 29th-May 8th).

Irag’s first television starion, which was supplied by
Pye, started regular broadcasts on May 2nd. The
transmitter, which was originally set up at the Baghdad
Fair in October, 1954, was subsequently purchased by
the Iraq government and has been re-erccted on a per-
manent site.

A radio link providing two reversible television -
channels between two towns in Ontario has been sup-
plied by the G.E.C. The 120-mile link between London
and Windsor includes four repeater stations.

Pakistan.—Pye announce the completion of the in-
stallation of a radio-telephone service covering the
whole length of the gas pipeline between Sui and
Karachi, a distance of 350 miles. Eight intermediate
relay stations provide a multi-channel radio-telephone
and teleprinter service between the two terminals and
at five points along the route a mobile radio-telephone
service—tied into the main system—is provided for
communication with service vehicles, etc. Ericsson
Telephones provided the carrier-telephone equipment.

Saudi Arabia.—Dhowathy and H. Skait, of al-Khobar,
have informed the British Embassy at Jedda that they
are interested in obtaining United Kingdom agencies
for domestic mains receivers, tape recorders and cheap
loudspeakers in cabinets. Exporters and manufacturers
should write direct to the company and are advised
to notify the Commercial Secretariat, British Embassy,
Jedda, that they have done so.
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Two-Channel Stereophonic
snund SYStemS By F. H. BRITTAIN* AND D. M. LEAKEY*, B.sc.

Basic Requirements for Realistic Sound Location

THE aim of a perfect stereophonic sound-
reproducing system is to create for the listeners a
similar sound picture in correct aural perspective
to that which they would have if transported to an
ideal position from which to hear the original
sounds. Although this might be possible using a
multi-channel system, two channels can, at the best,
only recreate the original sounds in correct aural
perspective over a limited distance bounded by the
two loudspeakers. This is, however, a big improve-
ment over the reproduction available from a single
channel system and results in a considerable
increase in realism and clarity of the reproduction
sound.

The article considers first the particular infor-

mation used by the brain for the location of sounds,
and from a study of this information a two-channel
system is devised. In particular a simple method
is given for correcting for various listening positions,
and it is also shown that the reproduced sound
image is more accurately positioned if arrival time
differences are overruled and the sound is posi-
tioned by intensity differences only.
Information Available for Sound Location.—This
subject is dealt with fully in the literature (see, for
example, refs. 1, 2, 3). Summarizing the findings
of the numerous measurements made it can be said
that the brain appears to make use of the following
factors:—

(i) Relative loudness of the sound at the two cars.

(ii) Differences in the sound spectrum in the two
ears.

(iii) Relative time of arrival and relative phase
of sound at the two ears.

(iv) The “quality” of the source as compared
with previous knowledge of the quality of a
similar source.

(v) The differences both in quality and time of
arrival of the direct sound with any reflected
sound.

For left-right perception factors (i), (ii), and (iii)
appear to be the most important whilst front-back
perception and distance perception rely mainly on
factors (iv) and (v).

The brain can make use of all the information
supplied to it by the ears and the best sound loca-
tion occurs when all the information is in the same
sense. As an example of information in a contra-
dictory sense, in a very live room the reverberation
may be louder than the direct sound and arrive
from a different position, but by taking into account
the late time of arrival of the reverberation the brain
is able to ignore the reverberation and to ascertain
the true position of the source of sound. This
position will not be quite as well defined as it would

T Research ILaboratories of The General Electric Co., Laid.
Wembley.
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have been with no reverberation, but it will still be
fairly accurate.

Before describing any sterecophonic systems, one

point of possible confusion should be settled.
Throughout these descriptions the term *time
difference ” between two sounds will be used, and
no use of the term “ phase difference ” will be made.
This is because the first is meaningful to random
and transient sounds and ambiguous for repetitive
waves, whilst the second is relatively meaningless
for random and transient sounds but applicable to
repetitive waves. Since directional location and
stereophonic effects are very much better for
random and transient sounds the time difference
concept will be used.
Experimental Two-channel system.—Fig. (1) shows
the layout of an experimental two-channel system
set-up to investigate various effects. It is necessary
to give the system an exact size because whilst
intensity differences are relative, time delay is a
scalar magnitude and will not alter in the same way
as intensity differences if the experimental system
is made larger or smaller. It was decided at the
outset that an attempt would be made to obtain
stereophonic reproduction over a front of ten feet
and that the listener should be situated somewhere
on a line ten feet long and eight feet or more away
from the base line of the two loudspeakers.

The first experiment was to ascertain the extent
to which two loudspeakers, placed ten feet apart,
could simulate a single source of sound when heard
by a listener in position 1.3, that is, equidistant from
both loudspeakers and facing the centre of the loud-
speaker base line. It was found that with the sound
levels from the two loudspeakers equal the listener
perceived an apparent single sound source straight
in front of him. Extreme movement of the head by
the listener tended to produce a splitting of the sound
image into two separate sources, but fortunately this
effect is not serious unless the listener is consciously
trying to listen to each of the loudspeakers inde-
pendently.

Now if the observer moves from listening position
L3 to position L2, then the virtual sound image
moves towards one side, in this case towards L.SA.
This is as would be expected since LSA is now
nearer the listener than LSB, and hence the inten-
sity of the sound from LSA is greater and has an
arrival time in advance of that from LSB. This is
the most serious and the most often encountered
fault in two-channel stereophonic systems. It
means that the system works correctly only for
listening positions on the centre line between the
two loudspeakers. However, within limits this fault
can be compensated for by the use of directional
loudspeakers.

Considering listening position L1 with both loud-
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Fig. 1. Layout of experimental stereophonic system in
an echo-free room. In this test the loudspeakers LSA and
LSB are non-directional in the horizontal plane.

speakers radiating the same random sound at the
same level then

Distance LSA to L1 b o
Distance LSB to L1 4/ b? 4} 4a?

.. At listening position L1 the sound intensity due
to LSA will be greater than that due to LSB by the
ratio

5T T 4at
20 logm\/l?——j_b—i dB

2
- 101ogw(1 + ‘;iz) dB

Also the sound from LSA will be in time advance
compared with the sound from LSB by an amount
proportional to v/b? 4- 4a2 — b

If the distances are measured in feet, the

numerical value gives the approximate time advance
in milliseconds.
Correction for Position of Observer.—It has been
found that it is possible to correct for both these
time and intensity differences and to restore the
virtual sound image to the mid position by increas-
ing the sound from LSB and decreasing it from
LSA. This implies that time of arrival differences
can be compensated by sound intensity differences.
Such correction has been found possible for time
differences up to a maximum of about five milli-
seconds, after which the position of the virtual
sound image becomes less well defined and compen-
sation for time differences greater than ten milli-
seconds becomes impossible since the sound then
splits up into two distinct sources.

By the above method it is therefore possible to
obtain good stereophonic reproduction for a line
parallel to the speaker base line as well as for the
central listening positions. However, using this
method of compensation it is found that the stereo-
phonic reproduction is also greatly improved for the
area behind the corrected line and hence it is pos-
sible to cover an area with satisfactory stereophonic
sound.

Experimental Results.—The test procedure was as

I
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follows: the listener was first seated in positiom L3
and asked to name the position from which the
sound appeared to come for different relative sound
levels from the two loudspeakers. The sound con-
sisted of a short portion of speech of a few seconds
duration only. Fig. 2(a) shows the results of these
experiments, each point being the average for a
number of listeners, each listener making several
determinations for a variety of conditions of differ-
ences between the loudspeaker sound levels.

The test was then repeated with the listeners in
turn in position L1, the results being shown in Fig.
2(b). Note that in this case of “offset® listening
the sound intensity at loudspeaker LSB was always
greater than that at LSA but that the overall shape
of the curve is the same as that for the central
listening position but displaced. As a result of these
and other tests for the other listening positions it

Vs a v
z yd
=vel L
wr
e (2)
§ V30
z
% V23 ”
3 /
Via 5
20 15 10 5 0 5 i0 15 20
LSA LOUDER LSB LOUDER
dB
Vs a
3
= V+%
(2]
g (b) (3
'§ V3 0 A
= ‘/
2 v, 2 4
>
300 74
Via .
10 5 0 5 10 i5 20 25 30
LSA LOUDER LSB LOUDER
4B

Fig. 2. Movement of sound image by volume difference in
the two loudspeakers, (a) for central listening position
L3 and (b) for position LI.
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Fig. 3. Loudspeaker responses necessary to correct for

off-centre listening positions (Listening line 8ft distant from
loudspeakers spaced 10ft apart, as in Fig. 1),
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was shown that good definition was possible along
the complete listening line.

Directional Loudspeakers.—The above experi-
mental results enable the required ratio of the sound
intensities from the loudspeakers towards each
listening position to be determined, so as to correct
for off-centre listening. As has been indicated, this
changing ratio as the listener moves from L1 to L5
can be produced by the use of directional loud-
speakers. Considering only the central position for
the virtual sound image, which is justified since the
sound image position intensity ratio curves were all
similar in shape, the requirements to be met can be
summarized as:—

(1) The sound image must remain at V3 for listen-
ing positions L1 to LS5.

Fig. 4. Directional 4
characteristics  required
for each loudspeaker.
Maximum response of LSA
directed towards L5 and
of LSB towards L. Dimen-
sions as in Fig. I.

LSA
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Via
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MILLISECONDS
Fig. 5. Movement of the sound image at the central

listening position L3 by the introduction of a time difference
between the outputs from the two loudspeakers.
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(2) The loudness of the virtual sound image must
vary as the observer moves, just as if there was an
actual source of sound at V3. ’

(3) The loudspeaker radiation outside the range
directed towards the audience must be reduced as
much as possible to prevent undesirable reflections.
Reflections are undesirable, since with two loud-
speakers the reflections are very liable to be com-
pletely different from those which would arise from
a single source. This could provide the brain with
sufficient information to suggest a splitting of the
sound image.

Fig. 3 shows the variation in the sound intensity
required from each of the two loudspeakers in the
directions of the listening positions to satisfy the
above requirements. Fig. 4 shows the same thing
plotted as a polar response for one loudspeaker only.
This polar response should be independent of
frequency; a directional loudspeaker operating at
very low frequencies is, however, excessively large,
and some compromise must be made. It has been
found that for off-centre listening the stereophonic
effect does not deteriorate badly if the directionality
of the loudspeakers ceases below about 300 c¢/s and
a lower limit of even 1kc/s provides very accept-
able results.

Movement of the Virtual Sound Image.—If the
sound is of the character of random noise the virtual
sound image can be moved about by two methods.
First, as already shown in Fig. 2(a) for an observer
at the listening position L3, if the sound intensity
levels of the two loudspeakers are different, then
the sound image moves towards the louder source.
Secondly, if the signal is retarded in time to one
loudspeaker, the sound image moves towards the
other loudspeaker as illustrated in Fig. 5. In addition
a method employing a combination of intensity and
time difference could be used and is in fact fre-
quently encountered. It has been found, however,
that a sound image moved by an intensity difference
between the sound outputs from the loudspeakers
remains far sharper and better defined than one
where time delay is employed. From Fig. 5 it will

Fig. 6. Complete two-channel stereophonic system.
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Fig.7. Microphone responses in direction of indicated sound
source for correct positioning of sound images.

be seen that for the experimental system a time
delay of about four milliseconds was necessary to
move the sound image over to one loudspeaker. Now
consider the case if the sound had been repetitive,
say with a frequency of 500c/s. With the loud-
speakers radiating the same signal both in intensity
and time, the virtual sound image would have been
half-way between the loudspeakers. On applying a
time delay to one loudspeaker the image would have
moved towards the other loudspeaker; however,
had the delay been increased to two milli-
seconds (i.e., one period of the waveform) conditions
would have returned to the state of no delay and
the sound image would have returned to the central
position. Now if the sound had been random or
transient in nature it would have remained displaced.
Hence for a sound like a piano note which has both
a transient part and a fairly steady repetitive com-
ponent considerable ambiguity would exist as to the
exact location of the sound. In practice this effect
manifests itself as an apparent widening of the sound
image and also as an apparent movement of musical
instruments as different notes are played. Hence
moving the position of the virtual sound image by
varying the intensity levels of the sounds from the
loudspeakers is to be preferred.

Sound Pick-up—Microphone Polar Response.—
Since it has been shown that the inputs to the two
loudspeakers should have a difference of level only
and not of arrival time, it follows that the two pick-
up microphones should be placed close together to
avoid time diiferences. This in turn calls for some
form of directional characteristic or *shadowing”
in order that the microphones may differentiate
between sound arriving from the left or the right.
Before investigating the methods by which these
directional characteristics can be produced, it is
necessary to ascertain the exact directional charac-
teristics required. Referring to Fig. 6, it is neces-
sary to line up the virtual sound images positions
V1 to V5 at the listening end with the actual sound
source positions S1 to S5 at the pick-up end of the
system. The ratio between the sound intensities
from the loudspeakers to position correctly the vir-
tual sound images can be found from Fig. 2(a) and
hence the necessary ratio of the responses of the
microphones towards each actual sound source can
be calculated. At the same time the total output
from the loudspeakers must be such that as the
virtual sound image is moved from V1 to V5 the
loudness changes as if an actual source was moved.

WIRELESS WORLD, MAY 1956
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Fig. 8. Polar response curves for microphones for pro-
jected pick-up angle (a) of 90° and (b) of 60°.
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Fig. 7 shows the necessary microphone responses
which satisfy these requirements. Working from -
Fig. 7 the necessary polar response diagrams can be
drawn. Two particular examples are shown in Fig.
8, the first being for a pickup angle of 90° and the
second for a pickup angle of 60°.

One of the methods of obtaining the necessary
response® * is to mount two omni-directional micro-
phones in place of the ears in an artificial head as
shown in Fig. 9. Such a system depends mainly on
intensity difference operated at high frequencies
only. Time differences play little part since the
maximum time difference which can be obtained
from a head of average size is only about 0.6 milli-
seconds and, as can be seen from Fig. 5, this amount
produces little movement.
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Fig. 1l.  Stereophonic sound pick-up using directional
microphones.

A somewhat similar method shown in Fig. 10 has
been developed using a flat “ shadow disc” between
pressure operated microphones which are otherwise
close together. The effect of the shadow of the
disc is again largely influenced by frequency. The
system tends to produce excessive differences at high
frequencies and inadequate differences at low
frequencies.

Direqtional microphones placed close together as
shown in Fig. 11 give the most satisfactory pick-up

— e ————
* G.E.C. system and E.M.I. “ Stereosonic » System.

from the stereophonic point of view.* Unfortunately
it is difficult to make a satisfactory microphone with
a polar response independent of frequency. Ribbon
microphones can be employed, but if these are used
with their axes set at 90° the angle of pick-up is
limited to about 60° for correct positioning of the
sound images. A great advantage obtained by the
use of directional microphones over the artificial
head and the “shadow board” is their ability to
separate the positions of those low frequency sounds
that are important in the reproduction of reverbera-
tion. This is still valid even if the directional sound
pattern of the loudspeakers is not well maintained
at the low-frequency end of the sound spectrum.
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Transistor Digital Computers

NEW BINARY CIRCUIT TECHNIQUES DESCRIBED AT I.E.E. CONVENTION

WHEN the thermionic valve was introduced into
digital computing it made possible machines of
remarkable versatility and tremendous speed of
operation but also brought with it a number of dis-
advantages. These were perhaps not obvious in the
early days, but now, with hundreds of digital com-
puters being sold as commercial products, they are
beginning to make themselves felt a little more.

To begin with, the valve has a certain rate of
failure and limitation of life. This may not be very
important in a domestic broadcast receiver, but in a
digital computer, containing anything between 300
and 3,000 valves, it becomes of considerable nuisance
value (a graph in another article in this issue (page
232) gives some idea of how reliability of equipment
decreases with number of components). Secondly,
when several hundred (or thousand) valves are
massed together in a single equipment they generate
a great deal of heat, and so threaten the reliability
of other components—not to mention the kilowatts
of electric power consumed in the process. Thirdly,
there is the uneconomical size of valves for digital
computing operations; considering that most of them
do little more than act as simple two-state elements
they take up an unnecessary amount of space.

It is only to be expected, therefore, that alternative
devices are being sought that will overcome these
particular disadvantages. At the moment there are
two principal ones—the transistor and the two-state
magnetic core. Both are small and robust, produce
very little heat, are efficient in operation and appear
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to have a long expectation of life (so far as we can
tell at present). In addition they will both operate
from a single source of power of only a few volts.

The possibilities of these devices, and methods of
using them in digital computers, were recently dis-
cussed at a highly successful convention on digital
computer techniques held by the L.E.E. in London.
A whole session, in fact, was given over to “The
Transistor.” This included papers on two complete
transistor digital computers, one built at Manchester
University and the other at the Atomic Energy
Research Establishment, Harwell, while later on there
were papers on special computing circuits using com-
binations of transistors and magnetic cores.

It was interesting to note that both of the complete
machines relied principally on point-contact tran-
sistors for the computing circuits, and it seems that
these devices are still regarded very highly by the
computer people, even though everybody else has
virtually dismissed them as obsolete. The properties
of the point transistor were, of course, recognized
very early on as being suitable for pulse and switching
circuits. In the first place there was a good frequency
response, and secondly, unlike the junction tran-
sistor, a negative resistance characteristic that could
be used to give a regenerative change-over action in
a two-state circuit (equivalent to the Eccles-Jordan
valve trigger commonly used in binary computing).*

Unfortunately the point-contact transistor proved

* See ‘“ Transistors—Applications in Trigger Circuits,” by

Thomas Roddam, Wireless World, June, 1953.
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to be somewhat unreliable. Apart from its tempera-
ture sensitivity, high noise value, general fragility and
liability to burn out, it had characteristics which
varied widely from unit to unit and this made it
difficult to design two-state circuits with consistent
“on” and “off ” conditions. However, a technique
was developed, notably by F. C. Williams, G. B. B.
Chaplin and E. H. Cooke-Yarborough, whereby cir-
cuits could be designed which were sensibly indepen-
dent of the individual transistor characteristics. It
was not necessary to select the transistors specially
nor to adjust the other components according to the
different characteristics.  This technique consisted
of feeding defined currents 10 the electrodes and
involved the use of “catching” diodes and bias
supplies to determine the various limiting conditions.

Two-State Pulse Amplifier

Similar methods are, in fact, used in the two com-
plete computers described at the L.E.E. convention.
In the Manchester machine the point-contact tran-
sistors function principally as pulse amplifiers, while
the logical gating operations are done by germanium
diodes. The pulse amplifier here is in reality a two-
state device with a regenerative switch-over action.
It is “set” into the “on” or conducting condition
by the incoming digit pulse and “unset” or turned
off at the end of each digit period by a regular clock-
pulse of 125-kc/s repetition frequency. The output is
taken from the collector of the transitor, and has a
voltage swing between the defined limits of the
“ bottomed > condition and a potential at which it is
“caught” by a diode. Such two-state circuits are
also used in the machine as temporary stores (each
circuit storing one digit of a number).

Fig. 1 shows the kind of bi-stable trigger circuit
used in the Harwell machine. It is “set” into the
conducting condition by discharging rapidly into the
emitter a capacitor which forms part of a triggering
gate circuit. The triggering pulse causes enough
base current to flow to cut off the base-potential
« catching ” diode momentarily and so raise the base-
circuit impedance to a value which produces the
desired positive feedback. The regenerative action
then takes place and switches the transistor rapidly
into the “on” condition. To “unset” the circuit
back into the “off ” condition a positive pulse is
applied to the base of the transistor through the
diode shown. The pulse comes from an auxiliary
transistor circuit, a mono-stable type, which is actu-
ated by the triggering gate circuit.

The main store of both the computers consists of
a magnetic drum. This is basically a slow-access
device, but an interesting feature of both machines is
that one track of the drum, with its “write” and
“read ™ heads, is used as a quick-access store work-
ing on the regenerative delay-line principle. )

Another feature of the Harwell computer is a
system of interleaving different numbers on the mag-
netic drum. The arrangement adopted here permits
the “reading” of the operands from the drum, the
performance of the computing operation and the
“writing” of the result back on to the drum all to
proceed concurrently. As a result the computing
speed of the machine is faster than would normally
be possible and this helps to compensate for the
slowness of action made necessary by the use of
transistors rather than valves.

This slowness of response is, in fact, the main
drawback to the use of transistors in digital com-

WIRELESS WORLD, MaY 1956

puters. Whereas in thermionic-valve computers
digit-pulse frequencies of 1 or 2 Mc/s are quite nor-
mal, with transistors it is difficult to obtain p.r.fs of
much above 100kc/s. A particular problem here
is the hole-storage effect caused by the emitter inject-
ing excess holes into the transistor when the collec-
tor is in the “bottomed ™ state (passing no further
current). These excess holes cause trouble when an
incoming pulse tries to trigger the two-state tran-
sistor circuit into the “ unset” or non-conducting
state, for they produce a continuing current in the
collector and as a result the back edge of the output
pulse is sloping instead of almost vertical. This, of
course, limits the operating p.r.f. of the circuit.

Junction transistors are even less favourable than
point transistors in frequency response and conse-
quently have not been used very much in computing
circuits. However, the Harwell machine uses some
50 of them in parts of the circuit where the advan-
tages of this kind of device (e.g. low noise) outweigh
the poorer frequency response. In the future, of
course, when high-frequency junction transistors
such as the surface-barrier type become generally
available, and the cut-off frequencies are increased
ta several megacycles, the main limitation of the
device in computing circuits will be removed.

One computing application in which the junction
transistor is likely to become quite important is the
driving of two-state magnetic cores. These cores,
which are usually made of ferrite material, are basic-
ally storage elements and have hitherto been used
for this purpose in storage systems of the matrix
type. It now appears that they can also be used as
two-state trigger circuits if there is some kind of
amplifying device to drive them from one state to the
other, and the transistor is the obvious choice for the
job. The two states in question are actually condi-
tions of high remanent flux density (almost at satura-
tion point) in the core, and these, and the rapid
switch-over from one state to the other, are obtained
by virtue of the fact that the core material has an
almost rectangular hysteresis loop.

Fig. 2 shows the general principle. Suppose the
core is magnetized to saturation in one direction,
say to the “1” state, by passing a pulse of current
through a winding. At the end of the current pulse
the magnetizing field will still be very high—at least
90% of the maximum flux density—thereby retain-
ing the information that the core has been switched
into the “1” state. If now another current pulse
is passed through another winding so as to apply
a magnetizing field in the opposite direction, the
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Transistor bi-stable cir-
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magnetic flux will at first decrease slowly then upon
reaching the top-left “knee” will suddenly drop to
zero and shoot straight up to the opposite satura-
tion point or “0” state. Thus a fairly small increase
of magnetizing current will switch the core rapidly
from one state to the other, and once the core is in
that state it is not critically dependent on the current,
which can be reduced to zero without affecting the
stored information.

One of the transistor circuits described at the
LE.E. convention in which this type of storage is
used is shown in Fig. 3. The basic element consists
of one core and one junction transistor, and the core
is coupled to the transistor by a winding between
base and emitter. Assuming that Core 1 is in the
“1” condition and Core 2 is in the “0” condition, a
pulse applied to the “unset” winding of Core 1 will
change its state and in so doing produce a .apid
change of flux which will generate a voltage across
the base-emitter winding. This voltage is arranged
to drive the base of V, negative with respect to the
emitter and as a result a considerable current flows

Right: Fig. 3. Circuit contain- UNSET

ing two transistor-core ele-
ments, the output of one
triggering the other.

in the collector circuit. The collector actually
“bottoms > to within a fraction of a volt of the
emitter potential, and its current is determined by
the resistor and the negative supply. As can be
seen, this collector current passes through a winding
on Core 2, and the winding is arranged so that it
changes the core from the “0” state to the “1” state.
Again the transition produces a voltage across the
base and emitter of the following transistor (V,), and
this time the base is driven positive and the collector
current is switched to almost zero.

In some equipments this simple type of circuit
has been used with the addition of positive feedback
or regeneration. As shown in Fig. 4, the output
current from the transistor is passed back through
an additional winding on its own core before going
on to the next core. This additional winding is
arranged so that the magnetic field generated is in
the right direction to assist the transition from one
state to the other which has already started in the
core. As a result, once the core is triggered it will
change its state, using the current of the associated
transistor, even though the triggering pulse of current
has ended.

Combined circuits of this kind will work normally
at repetition frequencies up to 50kc/s and, with
modifications, up to several hundred kilocycles. The
limitation of speed is certainly a drawback but there
are a great many attractive features, especially in the
regenerative circuit, to compensate for it. In the
first place, since the transistor is always cut off except
when shifting the core operating point, and since the
state of the circuit is maintained purely by the
remanent flux, the “standby” power consumption
is negligible. Moreover, the input triggering current
needed is quite small since it only has to produce a
very small change of flux. The circuit permits wide
tolerances in component values and transistor charac-
teristics and is consequently very reliable. Finally,
the apparatus is extremely small: in one type of
computing equipment in which it was used instead
of thermionic-valve circuits the overall reduction in
size amounted to 100: 1—with, incidentally, a
3000: 1 reduction in power consumption.

One should not assume from all this, of course, that
the thermionic valve is likely to disappear quite soon
from digital computers. There are a great many
difficulties to be overcome in transistor circuits before

Below: Fig. 4. Transistor-core
circuit with positive feedback
arrangement to give regenera-

tive action.
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this happens. Not only are the transistors too slow,
but they have not yet reached the stage of offering
a definite commercial advantage over valves in com-
puting equipment, However, the developments
which are bound to come in the next year or so—
improved power ratings, higher operating frequencies
and perhaps reduction in price—are likely to make
a big difference to this situation.
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LETTERS TO THE EDITOR

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

F.M. Discriminators

M. G. SCROGGIE’S article in the April issue points
out the advantages of the pulse-counting discriminator,
but does not in our opinion give sufficient weight to the
difficulties of incorporating it in a practical receiver.*
To provide adequate selectivity a rather complicated
double superhet circuit is necessary. The alternative—
direct conversion to the low intermediate frequency
(say, 200 kc/s) required by the characteristics of the dis-
criminator—leaves the circuit open to second-channel
interference.

Suppose the signal to be received is at a frequency
of 92 Mc/s. If the oscillator is set to 92.2 Mc/s, a signal
at 92.4 Mc/s will be received almost equally well, since
the rf. circuits would nor provide any substantial
attenuation; in fact, signals anywhere in the range about
92 Mc/s might “capture” the receiver. For example,
a signal at 91.8 Mc/s or at 92.6 Mc/s would produce
an input to the detector at 400 kc/s which would prob-
ably lie within the passband. We received a report of
a receiver of this type in which interference occurred
on the Wrotham Home Service from the Third Pro-
gramme separated by a frequency difference of 2.2 Mc/s!
Ideally, of course, the passband should be just sufficient
to accommodate the signal, e.g., 100-300kc/s. How-
ever, the attamment of substantially uniform gain/
frequency and linear phase shift/frequency characteristic
in this band, with adequate rejection at frequencies
adjacent, is likely to be difficult. Even if this were done,
there would still be no second-channel protection, and
each signal would be received at two settings of the
receiver tuning control.

The distortion figures quoted indicated that some-
thing less than 1 per cent might be expected. We feel
that it should be pointed out that similarly low figures
can be obtained consistently with a Foster-Seeley type
of discriminator (see, for example, J. G. Spencer;
Wireless World, December, 1952). The figure quoted
by ourselves in the April, 1955, issue for a ratio detector,
3 per cent maximum, is typical for this form of detector.
It must be emphasized that the distortion figures quoted
are in all cases at maximum output only. By accepting
a reduced efficiency, it is possible to reduce the distor-

- tion associated with a ratio detector to a very low level.
) S. W. AMOS, G. G. JOHNSTONE.
London, W.9.
* No doubt the author will remedy this deficiency when ful-

filling his promise to describe a practical receiver in a forthcoming
issue.—ED.

B.B.C. Pyblicity Wanted

MAY I use your columns to reinforce a personal plea
put forward by me at a recent meeting of the Radio
Industries Club?

In spite of the excellent relations existing between the
industry and the B.B.C,, radio and radio-like products
do not enjoy the amount of broadcast publicity that is
regularly accorded, for example, to motor cars, household
appliances and books. Surely it is not too much to ask
for that the preview of the National Radio Exhibition
should be given at least as much programme time on
television as, say, the Ideal Home Exhibition.

As things are, little is done by the B.B.C. to inculcate
in the public an intelliger:t interest in sound and tele-
vision receivers, to say nothing of such domestic sound
reproducing equipment as tape recorders and record
players.

I suggest that series of programmes on both sound
and television shauld be given in which, for example, the
advantages of different types of television receivers could
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be discussed. The pros and cons of 14-in, 17-in and
21-in screens; the advantages and disadvantages of con-
sole and table models; the advisability or not of incor-
porating a v.h.f. receiver in a television cabinet, are all
points which could receive attention.

Possibly a series of programmes devoted to the pro-
ducts of the radio industry could be given, somewhat on
the same lines of those which were transmitted recently
in regard to the automobile industry.

The advantages of v.h.f. broadcasting might also be
hammered home more fully. It seems clear that the
majority of the non-technical general public do not really
know that it exists. The fact that the areas in which
v.h.f. broadcasts can be received coincide with some of
the areas served by the television transmitters would pre-
sumably make it comparatively easy for a series of tele-
vision programmes on v.hf. broadcasting to be
transmitted in those areas where the v.h.f. service is
already in operation.

Car radio, too, could be encouraged; that, incidentally,
would bring extra revenue to the B.B.C,, and ultimately,
there might be special programmes for car radio users.

Hemel Hempstead, Herts. RICHARD ARBIB.

Recetver Design

“DIALIST’S ” paragraph in the October issue stating
that he will be seeking a first-class v.h.f. receiver when
f.m. transmissions commence in his area touches a very
sore spot.

At an ever-increasing rate for the past three years
there have appeared published designs, v.h.f. kits and sets
for sale by the dozen, all with that primitive perpetration,
continuous tuning. Two outstanding exceptions (both
factory built) up to date enough to incorporate pre-set
switched tuning prove that the difficulties are not
insuperable. In these days of electronic miracles con-
tinuous tuning for the three locals is just not good
enough.

When v.h.f. comes my way I shall have switch-tuning
for the Third, Home and Light programmes, even if it
means retaining my existing a.m. equipment.

Chasetown, Staffs. STANLEY MAY.

Technical Training

THE recent outcry at the lack of scientists and tech-
nicians prompts me to voice my own personal experi-
ences in the almost impossible task of finding suitable
technical instruction.

I endeavoured to study for the City and Guilds full
technological certificate in telecommunication engineer-
ing. The nearest suitable institute is situated twenty
miles away and necessitates a tedious two-hour journey
to attend. I am, however, willing to undertake this for
three evenings 2 week in order to attend classes.

When I approached the authorities three years ago
I was informed that I must start at the beginning of the
course even though my home study would see me
through the first two years. Result: two wasted years
sitting in classes writing elementary notes that I knew
from A to Z. Now, after having obtained at great waste
of time the necessary slips of yellow paper for an inter-
mediate certificate, I find I do not qualify as I haven’t
taken an elementary mathematics examination. This,
of course, necessitates attending a suitable course before
I am allowed to sit for the examination.

My enquiries for the third year course of instruction
drew a complete blank. There were insufficient students
enrolled to form a class. The alternative that I was
offered was a five-year course leading to a Higher
National Certificate in electrical engineering. But, I
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was informed, this would of course necessitate my start-
ing at the beginning before I could sit for any of the
examinations! Another two or three wasted years.

The alternative is, I suppose, the not very satisfactory
correspondence course, the price of which, even on the
instalment plan, is beyond my compass. Why not there-
fore relax the awkward rule that insists on attendance
on a recognized course of instruction and let the “ home
study ” students take their place in the examination
room. The worst that they can do is fail.

I shall enquire again next year for the course that I
desire to take, but I am certain what the answer will be.
Meanwhile, when scanning the “Sits. Vac.” columns I
will continue to kick my heels in frustration through
banging my head against the same old brick wall.

Does anyone want a good right arm in exchange for
the rest of the course on which I have set my heart?

Faversham, Kent. S. J. COE.

Flywheel Sync

AS an engineer with a little experience of television it is
inevitable that friends contemplating the purchase of a
television receiver ask my advice. This has happened on
numerous occasions since the opening of the Norwich
transmitter and I have always confined any advice to
expressing certain design features I personally would
wish to be incorporated in the receiver. One such
feature I always mention as being highly desirable is
flywheel synchronization or horizontal afc. But it
appears I must be wrong. Or am I?

Without exception, the prospective customer has
approached the dealer and immediately this feature is
mentioned every argument against it has been brought
forward; every possible reason imaginable being used to
convince the now not-so-sure customer that flywheel sync
is not only unnecessary, but even undesirable.

Can someone explain this apparent paradox? .

Norwich. R. WILLIAMSON.

Print-through or Pre-echo ?

THE “ pre-echo ” which R. C. Bell has noticed (March
issue) on some long-playing and standard discs is not
due to print-through on the magnetic tapes used for the
recording but is an inherent fault in the cutting of a disc.

As the groove is cut a small mound is formed on each
side and this tends to displace the adjacent groove. In
effect, any large-amplitude signal is superimposed, much
attenuated, on to the previous groove.

The modern method of disc recording is to record as
high a signal level as possible and as many records begin
at a high level this “ pre-echo” can be easily heard.

London, E.1S5. J. MOSS.

‘ Loudspeaker Enclosure Design ™

I REFER 1o the second part of the article on this
subject in Wireless World, February, 1956.

Since this enclosure is a bass reflex with an acoustical
resistance loading the port, I must question the validity
of the impedance curves on page 79. These curves and
comments on page 77 purport to show that the upper
resonance f, and the anti-resonance f, have been reduced
to negligible proportions, whilst the lowest resonance f,
remained virtually unchanged. That this is a physical
impossibility can be readily seen by analysing the com-
plete analogue of the system as shown in Fig. 12, page 77.
The addition of an acoustical resistance of proportions
such that the impedance peak at f, becomes reduced to
negligible proportions would completely eliminate the
impedance peak at f, regardless of the values of the port
mass reactance and volume stiffness reactance.

The velocity in the port mesh and, therefore, radiation
decreases rapidly as the resonant frequency f, is
approached. Since the velocity in the port mesh would
bc greatest in the region of f,, the addition of an
acoustical resistance would have its greatest effect at f,
and not at f,, Mr. Jordan cannot validate his statements
by claiming that the two resonances are interchanged
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with respect to those in a bass reflex design where f, is
below the free-air resonance of the cone.

Since the lowest resonance is governed by the mass
reactance of the port and the stiffness reactance of the
cone suspension, it is impossible to interchange f, and f,
regardless of the placement of f,.

Jensen Manufacturing Company, J. F. NOVAK.

Chicago. :

The author replies

I AM indebted to J. F. Novak for his remarks and regret
that certain of my arguments may not have been perfectly
clear. The following notes are offered to amend this:—

It is incorrect to say that the “ Axiom ” enclosures are
of the bass reflex variety with an acoustical resistance
loading the port. The port is formed by the small
opening in the centre of the resistive material in the
“Acoustical Resistance Unit.” This port contains no
acoustical resistance other than the viscous resistance
that occurs at its edges. The resistive material should be
considered as being quite separate from the port, the
two being combined in the “ Acoustical Resistance Unit ”
only for practical convenience. I would like to stress
that when referring to the port I am not referring to the
relatively large aperture into which the “ Acoustical
Resistance Unit” fits. The ““ Axiom” enclosure is not a
bass reflex enclosure since, by definition, we understand
the latter to be an enclosure which will change the phase
of the radiation from the rear of the cone and emit it as
useful radiation from a port having dimensions com-
parable to those of the loudspeaker cone. Further, for
optimum results, it is usual to arrange for the resonant
frequency of a bass reflex enclosure to coincide with the
free-air resonance of the cone, thereby providing maxi-
mum damping at this frequency. The “Axiom?”
enclosures do not conform to either of these requirements.

Mr. Novak states that it is physically impossible to
reduce the amplitude of the upper resonance to a greater
extent than the lower resonance f,. The mechanism of
this is fully described on pages 77 and 78 of the February
issue, and may be summarized in the following way.
Let f, be the resonant frequency of the parallel section
only. Below f, this section behaves as a mass reactance
and above f, as a stiffness reactance, which added to the
series section will produce the two resonances f, and f,
respectively. Now if we make the resonance of the
parallel section only (f,) occur at a higher frequency than
that of the series only (free-air cone resonance), then it
can be seen from Fig. 13 that the reactance of an f,
is much higher than an f,. Since R; is in parallel with
the reactance due to the enclosure, the Q of this will be
lower at f, than at f;. The text takes this a stage further
and, by translating the effective parallel section into an
equivalent series circuit, gives simple proof that the total
circuit Q at f, may be considerably less than at f,.

The second argument against Mr. Novak’s statement
that this is a physical impossibility may be found in
the fact that it works, and may readily be shown to do so
not only by measurements on an enclosure but also by
measurements on an actual electrical circuit made to
conform to Fig. 12.

In the second part of his letter Mr. Novak states that
the velocity in the port would be greatest in the region of
f,. This is not true since the maximum velocity at the
port of any vented enclosure occurs at the resonant fre-
quency of the enclosure. Bearing in mind that the port
is the actual open area in the centre of the A.R.U.,
maximum velocity occurs in this opening at f,. If we
incorrectly regard the entire aperture containing the
A.R.U. as the port, then maximum velocity would occur
here at some very much higher frequency (i.e., higher
than f,). Maximum velocity could not possibly occur
anywhere near the frequency f, since this is below f,.

I do not understand Mr. Novak’s remarks regarding
the interchange of the two resomances. I have not
claimed that this happens and I agree that it does not.
So far as I can see this is irrelevant.

Goodmans Industries, Limited, E. J. JORDAN.

Wembley.
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REPRODUCTION FROM

MAGNETIC TAPE RECORDS

Playback Requirements for Single-channel and «Stereosonic’’ Tapes

By M. B. MARTIN,* AM. Brit. LR.E., and D. L. A. SMITH,* B.Sc. (Eng.), A.M. Brit. I.R.E.

THE development by Electric & Musical Indus-
tries, Ltd., of a practical method of making
commercial copies of their original master tape
recordings opened up new possibilities in the field
of very high quality music reproduction.

These single-channel tape records were the fore-
runners of the fundamental new development of the
“ Stereosonic” technique of recording and repro-
duction first announced bg “ His Master’s Voice”
in April, 1955.) These tape records add a new
dimension to recorded and reproduced music, giving
a sense of depth, perspective and movement which
is not present in single-channel reproduction.

The purpose of this article is to offer some guid-
ance to those who as yet may have had litte
experience of these records, in the hope that a few
pitfalls can be avoided in the design and construc-
tion of reproducing equipment.

The standards to which tape records are made
have been published;? the main factors involved for
reproduction purposes are speed, track dimensions
and frequency characteristic. The track dimensions

1. b
0-125" [ RECORD 0110
| F

Fig. I.

REPLAY 0-090"

0-025"

Track dimensions for half-track recordings.

are given in Fig. 1: a track of 0.110in is recorded
on each half of a tape 0.250in wide; in the same
figure the recommended replay track width of 0.090in
is also shown. The reason for this difference of
0.020in is to prevent modulation of the reproduction
by scanning the edge of the recording. The tape
speed is 7%in/sec, which speed enables a very nigh
standard of reproduction to be obtained with a
playing time from a standard 7-in diameter reel,
equal to that of a long-playing disc record.

The recordings are so made that when played
with the active side of the tape away from the
observer and the tape passing from left to right,
the upper track should be scanned.

The frequency characteristic has been defined as
conforming to that preferred by the Comité Con-
sultatif International des Radiocommunications
(C.C.LR.) for programme interchange. For a tape
speed of 7iin/sec this is defined as a bass rise
equivalent to that of a series combination of resist-
ance and capacitance with a time constant of
100 usec, together with high-frequency lift to com-
pensate for replay head losses.

The distortion content of a tape record is

* E.M.I Sales and Service, Ltd.

+ Wireless World, May 1955, p. 202.
* Wireless World, Oectober 1954, p. 512.
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extremely low when compared with the output from
a gramophone pickup; it is indeed comparable with
that of many amplifiers. At peak signal level the
harmonic distortion content is about 2 per cent, but
a signal 3dB below peak has a distortion content
of 0.4 per cent and at 6dB down, 0.1 per cent. A
curve of distortion against recording level is given
in Fig. 2. Even if the recording is occasionally
allowed to overload, the result is not as distressing
to the ear as is the distortion produced by the
excessive levels sometimes found on modern disc
records.

, The dynamic range of tape records is high and
to do them justice a reproducer should have a
signal/noise ratio which approaches 60 dB.

The foregoing remarks apply to both single-
channel and “ Stereosonic” tape records, but with
the latter, both recorded tracks are replayed
together. The track dimensions are as given above,
and when replayed with the tape passing from left
to right with the active side away from the observer
and the recording in the correct sense, the top track
should be reproduced through the left-hand speaker
and bottom track through the right-hand. The
tracks are so recorded that the reproducing head
gaps should be accurately in line: that is the gap
of the top track replay head must be vertically above
that of the bottom head. This point will be taken
up further when we deal with heads in detail.
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Fig. 2. Distortion plotted against recording level for a
high-coercivity tape.
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The results obtained when reproducing tape

records depend to a very large degree upon the
performance of the tape transport mechanism. The
three main aspects of this are the speed constancy,
spooling performance and the arrangement of the
guides and pressure pads.
Speed Variation. The wow and flutter produced
by a suitable mechanism should be no greater than
that of a first-class transcription-type turntable.
That is, the r.m.s. total wow and flutter should be
no worse than 0.2 per cent, and preferably better
than 0.1 per cent. Unfortunately, tape decks giving
a genuine performance of this order at a price which
might be considered reasonable for a domestic
machine appear to be scarce. The prospective buyer
of a given deck is advised to judge for himself by
a careful listening test whether the wow and flutter
performance will be acceptable to him.

We must also take account of the mean speed
measured over a short period—a few seconds to tens
of seconds, such as would be indicated stroboscopic-
ally or by timing a short tape-run—as distinguished
from the overall mean speed, which is simply the
quotient of

Full length of tape on spool (inches)
Time for complete play (seconds)

The short-term mean speed of most tape machines
varies somewhat from one end of a spool to the
other. This variation should not be more than
11 per cent of the overall mean speed, which in
turn should not differ from the nominal speed by
more than +1.5 per cent.

Spooling. The tape as spooled by the machine
should be evenly wound, no turns of tape should
have risen above or fallen below the general level,
and the reel of tape should not touch the spool
cheeks on either side. The tape tension during
the spooling operation should be high enough to
enable the wound tape to support itself on the hub
alone, be firm enough to be handled without diffi-
culty, even if dropped on a table from the height
of a few inches, and be able to resist attempts to
push it off the hub. This requirement is most
important when the tapes are to be stored for long
periods. Again, the tape tension should not be so
high that the tape is stretched, as will happen if
enthusiasm to achieve the performance laid down
above is carried too far. A satisfactory tape tension
during the spooling operation is between 80 and
90 gm, for a normal thickness (0.0023in) tape on
which the records are made.

The brakes should bring the tape to rest in a
minimum time of one second and a maximum of
two seconds, without causing the tape to jump or
ride out of the guides (or break!). After having
been stopped, the tape should be taut, but not
excessively so.

The Tape Run.—The tape guides in the tape run
over the head and pinch wheel, etc., should be posi-
tioned accurately to ensure that the tape lies cor-
rectly on the head and that it winds on to the spools
symmetrically between the spool flanges. When the
tape is running over the heads and guides there
must be no tendency for the tape to deform in any
way, and there must be no vibration or oscillation
of the tape.

Heads.—It should be understood that two replay
heads of the same nominal inductance and front gap
dimensions, but of different constructions, will in
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general have different frequency (and sensitivity)
characteristics. The “quality ” of the front gap, its
depth, its relation to the back gap, the iron losses,
self-capacitance loss and the condition of the work-
ing face must all affect the head’s performance;
consequently, it is essential to regard a particular
manufacturer’s head and an associated amplifier as
a unit.

For a given tape speed, the ultimate frequency
response of the unit depends on the replay head,
with the front gap thereof as the most important
factor. The edges of the gap must be straight,
clearly defined and parallel, whilst the working face
of the head should have had imparted to it a high
surface finish without impairing the definition of
the gap. If, for a tape speed of 71 in/sec, a response
level to 12kc/s is aimed at, the magnetically-effec-
tive length of the replay gap will be about 0.0003in.
Anything much greater than this may well lead to
trouble with instability of the equalizing amplifier,
and in any case will yield a high level of hiss when
replaying. As stated earlier, the track width to be
scanned is 0.090in; the head should therefore have
a “stack” height equal to this.

The laminations should be carefully insulated
from each other, and be as thin as possible, in order
to reduce high-frequency losses. 0.005in thick
Permalloy C is a suitable lamination material, pro-
vided that it is carefully and correctly annealed.
The dimensions of the working face must be care-
fully chosen in order to prevent wavelength inter-
ference effects in the bass. The principle here is
to profile the head in relation to the arc of the tape
contact so that the extremes of the arc are not
sharply defined. The response obtained with a
poor head from this point of view is shown in
Fig. 3.

The impedance of a replay head is a matter of
some importance. A high-impedance head (about
500mH inductance or greater) has the advantage
that no input transformer is required. Another
factor to be taken into consideration is that the
self-resonance frequency of the head and input
circuit is usually within the frequency range of the
machine. This resonance can be used to aid in
cqualizing for the high-frequency losses, but it is a
practice which cannot be recommended, as the
variation of inductance from head to head and of
stray capacitance of amplifiers will make any attempt
at reproducing the results from an experimental
amplifier a nearly impossible task. A better system,
in any case, is to use a low-impedance head (induct-
ance, a few millihenries) in conjunction with an input
transformer.
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Fig. 3. Replay response from tape, including head, show-
ing interference phenomenon.  Tape speed : 74iin’sec.
Tape with constant current in head.  Replay output
equalized for normal 6dBJoctave rise.
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dynamic range of the tape). The 60dB

+30 [ ‘

degree of rejection is extremely difficult

+25

to achieve in the head alone, whilst a
figure of 55dB can be reached only by

+20

rather unconventional head construction
and multiple, inter-track screens of

Mumetal and copper.
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Amplifiers

The requirements of a pre-amplifier for
tape records are low noise and hum
levels, low distortion, and careful
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Fig. 4. Replay chain response, 7%in/sec

If the transformer is placed very close to the input
grid, the capacitance troubles are minimized and
an astatically-wound transformer needs the mini-
mum of screening in order to minimize hum. With
a balanced primary winding and a tightly-twisted
pair of leads from the head to the transformer, the
hum troubles in the primary circuit are small.

The following specification applies to a replay
head designed for stereophonic working. It can be
regarded as the minimum standard required in order
to realize full advantage from both the “Stereo-
sonic” and single-channel tape records.
Mechanical

) . +0.005in

Track width 0.090in —0.0025in
. . +0.0005in

Track separation 0.050in —0.000in

Max. permissible lateral gap displacement 0.0005in

Performance

Frequency response (measured at 7%in/sec with
constant record current in a separate record head
using a bias amplitude adjusted for maximum play-
back voltage at 1kc/s). Playback loss at 12kc/s
relative to playback voltage at 1kc/s to be not more
than —12 dB, allowance being made for record head
losses.

Balance between tracks

Sensitivity at 1kc/s: playback voltage from each
track to agree within +1dB.

Frequency response: playback voltage at 12kc/s
relative to playback voltage at 1 kc/s to agree within
+1dB.

Front gap alignment: when the azimuth is
adjusted for maximum output from one track at
12ke/s the loss due to misalignment of the second
track to be less than 1dB at 12kc/s.

Cross talk

When replaying a half-track recording at 2 per
cent distortion level (track spacing 0.030in), the
cross-talk generated in the head section scanning
the unrecorded track to be less than —50dB at
10 ke/s.

The comparatively high figure of cross-talk rejec-
tion is not necessary for satisfactory “ Stereosonic”
reproduction, about 35 dB would be sufficient; how-
ever, the machine should be capable of playing
single-channel tape records, and for this purpose
—50dB cross-talk is just satisfactory (60dB rejec-
tion is necessary if full use is to be made of the
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5000

(100 psec + gap loss).

‘are no different from those of any other
pre-amplifier, but the signal at the first
grid is unlikely to be in excess of
10mV at 1kc/s; thus a signal-to-hum
ratio of 60 dB involves very careful design.
With the 100 usec bass rise, the lift be-
tween 1kc/s and 50c¢/s is nearly 25dB,
hence the signal available at 50c/s is about
600 #V, and to achieve 60dB signal-to-noise ratio
the equivalent hum at the grid of the first stage
can be no greater than 0.6 #V, which implies the use
of a hum-bucking arrangement, even when the in-
put valve is of the Z729 type.

The curves in Fig. 4 give typical pre-amplifier
responses for heads with effective replay gaps of
0.004in and 0.0003in. The precise amplifier response
in the high-frequency region depends also upon the
head losses other than the gap loss. That is, the
curves of Fig. 4 indicate the minimum h.f. response
required for heads of the quoted effective gaps.
typical working curve is shown as a dotted line.
Final adjustment of response is most readily carried
out by playing a standard frequency test tape. It
will also be found that the low-frequency output
from certain types of replay head is somewhat (one
or two dB) greater than would be expected if the
1f. output is assumed to be proportional to
frequency.

The amplifier should be so designed that there
is no danger of oscillation at the peak frequency of
the equalizer lift and that the non-linear distortion
introduced by the method of lifting is negligible.

For *“ Stereosonic” reproduction, it is advisable
that the gains of the pre-amplifiers should be indi-
vidually variable to enable the residual differences
in head sensitivity and amplifier gains to be removed
in the setting-up process. The high-frequency
equalizers should be variable so that the slight
difference in head responses can be accounted for.
It is also an advantage if the output stage is a
cathode follower or some other low-impedance cir-
cuit, in order that- power amplifiers can be fed
through unequal lengths of cable if necessary, with-
out the risk of the magnitudes of the outputs becom-
ing unbalanced or of hum pick-up taking place.

The power amplifiers should introduce very little
distortion, a figure of 0.25 per cent max. is typical,
and the frequency range at full rated power should
be 30c/s to 12 or 15kc/s. For * Stereosonic”
equipment, the gains of the power amplifiers should
be accurately matched: a satisfactory method of
achieving this is to use a high degree of feedback
with close-tolerance high-stability resistors in the
feedback loop. A gain match of less than 0.5dB is
necessary and can be achieved in this way.

In both power and pre-amplifiers, care should be
taken to avoid uncontrolled phase shifts within the

10,000 =
12,000
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working frequency range. Tone
and gain controls, etc., should pro-
duce identical effects in both
channels. For convenience in
operation, such controls may be
ganged. However, the resistance/
rotation laws of a normal com-
mercial-grade potentiometer are
not claimed to be matched to
within the 5 per cent required by
a twin-channel system. The pre-
ferred arrangement is the use of
switched controls with the resist-
ance elements if possible of a
high-stability type.

In some rooms, it may be neces-
sary to correct electrically for
acoustic unbalance, which causes
a lateral shift of the sound image.
Adequate correction can be made
by raising the gain of one channel
relative to the other. For a perma-
nent installation, this can be done
“once-and-for-all” when the
equipment is set up. Otherwise,
a differential gain contro] between -
channels should be provided.

¢ Stereosonic > Reproducers

The final result from a “ Stereosonic™ reproducer
can be spoilt by a careless choice of loudspeakers,
however carefully the amplifiers and head are de-
signed and made. The loudspeakers used should
have closely matched responses and sensitivities. If
one loudspeaker has a peak at say 8kc/s which is
absent from the other, this can have the distressing
effect of divorcing a singer’s voice from its sibilants.
The singer then appears to be standing in the centre,
say, with all the sibilance appearing to come from a
point a foot or two away! The polar diagram of
the loudspeakers should ideally be as nearly semi-
circular in the horizontal plane as possible. Fortun-
ately, the advent of electrostatic loudspeakers has
helped considerably at the high frequencies. The

Loudspeaker assembly comprising an elliptical moving-coil
and a high-frequency electrostatic unit.
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H.M.V. Model 3034 ‘Stereosonic *’ reproducing equipment in its Jatest form.

“beamed top” often associated with high-quality
loudspeakers can cause a distinct loss in the effec-
tive sound image when compared with a speaker
with an even distribution.

It may also be found to be an advantage if the
back radiation of the loudspeaker is limited. In
certain types of room the acoustic loading of the
room on the backs of the bass speaker cones can
cause unbalance in the low-frequency end. Fortun-
ately, the majority of high-quality bass enclosures
have very little back radiation.

Our experiments have shown that a high stand-
ard of “Stercosonic” reproduction can readily be
achieved in domestic conditions, from rooms as
small as 9ft x 11ft to the baronial hall; in fact, we
have not yet found a domestic type of room in which
good results cannot be readily obtained.

These experiments were carried out using the
prototype of the Model 3034 H.M.V. “ Stereosonic ”
reproducer, which has been designed according to
the principles outlined. The pre-amplifiers have
pre-set gain controls variable over about 6dB to
facilitate the balancing procedure, and the equalizers
are variable as outlined above. The volume, bass
and treble controls are ganged; they are step controls
using high stability resistors, the volume control
being graded in ten steps; the difference in gain
between the two channels on any position of the
controls is not greater than 0.5dB.. The other two
controls on the top panel are a system switch giving
“ Stereosonic,” “ Single-channel tape,” a “Single-
channel auxiliary ” input and the “ Balance ” control;
this is a differential gain control (in the single-chan-
nel positions the inputs to the two power amplifiers
are in parallel). On the rear of the control console
there is a switch which reverses the two channel
feeds to the loudspeakers, so that the control console
can be placed on either side of the second cabinet.

In the photograph of a loudspeaker unit the long
bowed electrostatic speaker which operates from
Skc/s upwards can be seen at the top. The bass
unit is an elliptical speaker enclosed in an airtight
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box of 3.5 cu ft, the system being critically damped
with a system resonance between 45 and 50¢/s (on
an open baffle the speaker resonance is 22 c/s). The
power amplifier driving this loudspeaker system is
push-pull, delivering 10 watrs to the bass unit, with
a side amplifier delivering 140 V r.m.s. to the electro-
static speaker. There is an overall negative feedback
loop of 26dB, the resistors in this loop being high
stability type with a close tolerance in order to en-
sure that the gain of all production amplifiers is held
within 0.5 dB of standard. The frequency response
of the system is unusually smooth from 40 c/s to
16 kc/s, with a polar response which is substantially

semi-circular up to 10kc/s; the deviations above
this frequency are slight.

In conclusion, we would say that given the neces-
sary recordings, *Stereosonic” reproduction is not
as difficult as it may sound, provided that the choice
of heads, loudspeakers and amplifiers is made with
the factors mentioned above in mind.

Finally, the authors would like to thank the
British Institution of Radio Engineers for permis-
sion to use much information which was contained
in a paper presented by the authors to the Institu-
tion on S5th January, 1956, and published in the
—Yournal Brit.I.R.E., Vol. 16, No. 2, February, 1955.

Frequency Stabilization of

Oscillators

Negative Temperature Coefficient

lT is well known that the frequency of an
oscillator changes with temperature and that it can
cause distortion and loss of signal strength in an
f.m. or television receiver.

The inductance of a coil varies with temperature;
this is brought about by dimensional changes and
also to changes in the current distribution in the
wire. The latter is caused by variations in skin and
proximity effects as the wire resistance changes.
Dimensional changes with temperature depend on a
number of factors. If a coil could be freely suspended,
its temperature coefficient would be the same as the
temperature coefficient or linear expansion of the
wire. Since the coil must have fairly rigid connec-
tions, even if not suspended by other means,
mechanical strains cause added changes in dimen-
sions so that the resultant temperature coefficient
may be several times that of the linear expansion of
the wire. The contribution to the temperature
coefficient due to resistance changes is small at low
and very high frequencies when the skin and prox-
imity effects are respectively small and very large.
At frequencies of the order used in v.h.f. broadcasting
and television where skin and proximity effects are
moderate, the temperature coefficient of resistance
of the wire has its greatest effect. Thus an accepted
value for the temperature coefficient of inductance
of an open-wound coil is of the order of 4120
parts per million per degree centigrade. When the
coil is wound on a former, such as in an if. trans-
former, this value may be reduced to about +100
p.p.m. per °C.

The temperature coefficient of capacitance for a
silvered mica capacitor may vary from zero to about
460 p.p.m. per °C, this being almost entirely due
to change in dimensions. Values up to 150 p.p.m.
per °C have been quoted for the temperature
coefficient of air-dielectric trimmer capacitors,
caused by linear expansions of the plates, bending
of the plates due to different linear expansions of
different parts of the assembly, and deformations
due to residual stress changes.

The stray capacitance has a temperature coefficient
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By V. N. GRAY, BsSc,*

Capacitors as Correcting Elements

of similar order to that of an air-dielectric trimmer,
so that in the oscillator circuit of a v.h.f. receiver,
where the tuning capacitance usually consists of
stray capacitance and a trimmer, the resultant
temperature coefficient is of the order of +150 p.p.m.
per °C, while in an if. circuit it would be about
4-100 p.p.m. per °C.

Let us take the case of a Band II f.m. receiver,
operating at approximately 90 Mc/s. If the oscillator
were on the high side, its frequency would be
approximately 100 Mc/s. (The usual value for the
intermediate frequency is 10.7 Mc/s.)

In the oscillator circuit the combination of
capacitance and inductance change may, in the worst
cases, amount to 270 p.p.m./°C which corresponds
to a frequency change of —140 p.p.m./°Ci—

. 1
Using f = 2_—77-\/LC

The new frequency f’

T 2n V/[LC (14150 x107%) (14-120 x 1079)]
1
= 2mv[LC (142701078 4 ... )]
neglecting the last term in the expansion.
Then

7 =g * [ = wwort)

1
This would mean a frequency change of —140.X 100
¢/s, i.e. —l4kefs, in the oscillator for each °C

change in temperature. Over an extreme range,
from the * cold set/cold room > conditions (10°C)
to ‘““warm set/warm room > state (40°C), the
frequency drift is thus —30x 14 ke/s, i.e. —420 ke/s.

Likewise, an i.f. circuit, having temperature
coefficients of inductance of +100 p.p.m./°C and
of capacitance of about +50 p.p.m./°C (correspond-

*A. H.ﬁﬂCapacitors) Lid. T - "
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Some of the positions in an oscillator circuit where a nega-
tive-temperature-coefficient capacitor might be used are
shown here marked ** N.”” One or two positions only so
equipped might serve in some cases.

ing to a temperature coefficient of —75 p.p.m./°C),
will drift —30x75x10¢/s, i.e., —22,500 ¢/s
approximately. Since this change is in the same
direction as the change in oscillator frequency, the
overall difference in tuning frequencies between
the two conditions is some 400 kc/s. When this
figure is compared with the 180 ke/s bandwidth for
the if. channel of an f.m. receiver, it may easily be
appreciated that severe distortion will occur due to
non-operation of the limiter and incorrect operation
of the discriminator (or ratio detector), even if the
signal is not completely lost during the warming-up
period.

Fortunately this effect may be overcome by the
use of negative-temperature coefficient capacitors.
There is generally no point in putting a correction
capacitor in both oscillator and i.f. circuits and it is
usual to design the oscillator circuit to have approxi-
mately the same drift as the if. amplifier. In the
case we have cited, the oscillator circuit should be
arranged to have a small negative-temperature drift
22.5x 108
30x 100
p.p.m./°C, which is +7.5 p.p.m./°C. The L.C product
must, therefore, have a final coefficient of + 15
p.p.m./°C. (If the oscillator frequency were below
the signal frequency these signs would be reversed.)
Since we quoted a temperature coefficient of in-
ductance of 120 p.p.m./°C for the inductance,
the capacitors (including strays) must have a
temperature coefficient of —105 p.p.m./°C. If the
total capacitance in the circuit (including valve
and other strays) is C and the negative coefficient
part (of say — 750 p.p.m./°C) is ¢ then

—105C = —1750 ¢ + 150 (C — ¢)

55
c=2—C

= 0.283 C.

Values for the ““ accessible > capacitance in oscillator
circuits for typical (including home-constructed)
receivers vary from about 25 pF upwards, depend-
ing, naturally on the coil and the type of circuit used.
Since the lowest value capacitor having a negative-
temperature coefficient of 750 p.p.m./°C usually
quoted by manufacturers is 10 pF, it would seem
. that a total circuit capacitance (including strays) of
some 35 pF is indicated. This is not an unreasonably

22.5 .
of ?O—kc/s/°C; i.e., a coefficient of
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large value, but since the values for temperature
coefficients quoted above are likely to be on the
upper limit of those encountered in practice, it might
become necessary to use the correction capacitor
across a part only of the coil.

Another possibility might be to use the negative-
temperature-coefficient capacitor as the whole, or part
of, the coupling capacitor to the valve, thereby
putting it in series with a high proportion of the
stray capacitance, so that the temperature coefficient
of the combination becomes negative in the right
proportion to compensate for the remainder of the
circuit. One point, which would have to be watched
here, is that the oscillator must then have plenty
of drive in hand. Such an arrangement used with a
circuit which is only just oscillating might cause the
oscillations to cease when the value of the coupling
capacitor falls with temperature rise! Some of the
positions in an oscillator circuit where a negative-
temperature capacitor might be used for frequency
stabilization are indicated by an ““ N ” in the accom-
panying circuit diagram.

Naturally this capacitor should be mounted where
its temperature is likely to be an average between
the coil temperatures and the temperature attained
by the valveholder and other strays. Again it should
not be firted close to a wirewound resistor or other
heat-dissipating element, nor near a hole in the
chassis, where local draughts, hot or cold, could
affect its temperature rise considerably.

He would indeed be a lucky person who managed
to find the right value for the correction capacitor
and its right position first time, because local
temperature variations, uncertainty of true tempera-
ture coefficients of stray capacities and a tolerance
in the temperature coefficient of the correction
capacitors, all tend to work against the experimenter.
For those people, however, who would have a life
of ease in not having to retune their recejvers after
the warming-up period, or those who aspire to
push-button tuning on v.h.f. receivers, some
simple experiments are indicated.

Naturally, these experiments are likely to be a
little tedious if perfection is to be attained, due to
the temperature and time cycles involved, but the
fitting of a suitable valueé correction capacitor,
deduced as above, should take care of most of the
drift. It is important, if a trial is made, that the
receiver should be completely reassembled, even
to the back of the cabinet being fitted, as otherwise
one cannot be sure that true warm-working conditions
are achieved. Again, if the first trial is not too
successful, the experimenter should note whether
the necessary retuning is still in the same direction,
as over-correction is possible.

“TRADER” YEAR BOOK

A VALUABLE new feature of the 1956 edition of the
“Wireless and Electrical Trader Year Book ” is a very
comprehensive table of television receiver i.fs. and side-
band characteristics of superhet and t.rf. models. QOther
features include a list of ifs. of sound receivers
marketed in the past eight years; condensed specifica-
tions of nearly 250 current television receivers and over
400 sound receivers; and base diagrams and connections
for some 300 current valves and c.r. tubes, The usual
directories of manufacturers, wholesalers, trade names
and a buyers’ guide are also to be found within the 344
pages of the Trader Year Book. Published by the
Trader Publishing Co., Ltd., Dorset House, Stamford
Street, London, S.E.1, it costs 12s 6d (postage 1s).

WIRELESS WORLD, May 1956
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FURTHER NOTES ON THE

Simplified Band III Convertor

CONSTRUCTIONAL DETAILS OF

FIXED-TUNED AERIAL FILTER

By O. E. DZIERZYNSKI

AT the end of the article in the March issue
describing the Simplified Band I1I Convertor it was
stated that work was in hand on a new. acrial filter
which would require no aligrment. This was to be
achieved by using fixed values of inductance and
fixed capacitors. The new filter is now completed
and is shown here in the illustrations and its circuit,
which is theoretically the same as that used for
the original tunable filter, is repeated for con-
venience in Fig. 1. The only significant differences
are slightly modified capacitor values to bring them,
where practicable, to the 10% tolerance preferred
values. The coil numbering is the same as the
original and so an L, will not be found in this
article. It was not practicable to retain the same
capacitor numbering.

Physically the filter is quite different, the fixed-
tuned filter being built into a screening case
measuring only in square by 2#in high. This
miniaturization, as it might be called, may tax the
skill of some potential constructors but any trouble
entailed will be well repaid as no precise measure-
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The new filter fitted inside the con-
vertor.

The fixed-tuned filter removed from
its can; the annotation conforms to
Fig. | and enables all components to
be identified.
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Fig. 1. Theoretical circuit diagram of the fixed-tuned
Band Il aerial filter. Coil numbers are the same as in the
original tunable filter; capacitor numbers are different.
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ments or adjustments are involved and, furthermore,
the new filter has an appreciably better performance
than the old.

A comparison of the new one’s response curve,
Fig. 2, with that of the original’s (Fig. 4 on page 136
in the March issue) reveals that the attenuation of
the new model is maintained reasonably constant
at between — 35 and —40dB up to about 150 Mc/s,
whereas the earlier model’s curve exhibited a
marked dip between 50 and 100 Mc/s. The im-
proved performance results from the all-round
reduction in size of the filter; miniature capacitors
have been used and as they comprise the bulk of
the wiring all connecting leads are consequently
very much shorter.

In order to reproduce the performance close

EARTH WIRE
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Above: Fig. 3. Spacing of the
coil supports on the *‘ back-
bone '’ rod of the filter.

Left: Fig. 4. Constructional
details of the coils.

1

adherence to the form of construction shown here

is essential. The position and diameter of the coil
supports are critical and so is the actual position of
the windings on the coil supports.

The filter is assembled on a -in diameter rod
of rigid insulating material, such as ebonite, Paxo-
line, or Erinoid to mention a few suitable materials,
and the four coils, L, to L,, are wound on 1-in
diameter plastic rods (Polystyrene or Nylon) inserted
into tightly fitting holes in the -in rod, or “back-
bone,” and spaced along it as shown in Fig. 3.

Winding data for the four coils is given in the
coil table and all coils are wound in the same direc-
tion with No. 32 s.w.g. enamelled wire and with
adjacent turns touching. Each coil should start $in
up from the base of the former, as shown in Fig. 4,
and the ends of the winding threaded through 4 -in
diameter holes with about iin projecting from the

SOCKET

|
|
AERIAL |
!
[

Fig. 5. Method of arranging connecting cables when the
filter is fitted inside the convertor.
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COIL TABLE

Induct- | Turns Winding
Coil ance (close Wire length
(eH) | wound)| (s.w.g.) (in)
Lyand L 0.113 7 | No. 32 En 0.112
{Ly .0 007 51 do. 0.094
{ L, .. ' 0.035 3} do. | 0.055

opposite side of the coil support to serve as con-
necting points for the capacitors.

Miniature capacitors must be used in the filter
and they can be ceramic, polystyrene or metallized
paper types. All, except the largest, C,, must be
under 4in long and not more than +in in diameter,
because if they are much larger it will be difficult
to pack them into the confined space of the small
screening case. The essential thing is that the
capacitances be as stated here, the make of capacitor
is not important.

The 400-pF capacitor, C,, while shown in Fig. 1
as a single capacitor, is actually two capacitors con-
nected in series. This value is not a preferred value
and so had to be made up by connecting a 500-pF
capacitor in series with one of 2,000pF. If a
400-pF capacitor of a small enough size can be found
it will simplify the construction.

In the illustrations both ends of the filter are
shown fitted with coaxial sockets and they are
secured by 6-BA screws inserted into tapped holes
in the ends of the main support, or backbone.”
Before fitting the filter in its can the small centre
hole usually found in the top of most 3-in square
coil cans must be enlarged to about $in in order to
enable the sleeve of the input coaxial socket, which
is the one at the top of the can, to pass through.
In addition, two 6-BA clearance holes have to be
drilled in the top of the can, on a diagonal and
corresponding to the fixing holes in the coaxial
socket. A 6-BA screw is soldered into one of the
base holes in the socket with its head 'pointing
inwards and the shank outwards so that when
the filter is fitted into its can the shank of the screw
passes through one of the holes in the top of the
can and is secured by a nut and washer. The other
6-BA hole should be in line with the other hole in
the socket, and also with the tapped hole in the end
of the “backbone,” and through all three is inserted
a 6-BA screw which, when tightened, securely
clamps filter, socket and can together.

From the foregoing it will, perhaps, have been
gathered that the filter is inserted in the screening
can with the “backbone” support resting in one
corner and the coil .formers projecting diagonally
across the can. In order to prevent any likelihood
of the filter’s wiring “earthing” to the inside of
the can (except where intentional, ie., at the input
and output ends), the inside of the can should either
be coated with a good insulating varnish or pro-
tected by a strip of thin insulating material.

There is an “earth” wire running alongside the
“backbone” to which the “earthy” ends of
capacitors C,, C,, C, and C, are joined and this is
terminated at each end by soldering to one of the
fixing lugs on the base of the coaxial sockets.

The output socket, which is located at the bottom
when the filter is inserted in the can, is secured to
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the “backbone” by a 6-BA screw. This screw
holds in position also a short strip of brass, or
aluminium, in which is drilled a 6-BA hole at each
end. These holes are located so that when the
socket is screwed to the “backbone” the hole at
the free end of the strip coincides with the hole
in the fixing lug of the screening can. The other
hole in the coaxial socket’s base should align with the
other fixing lug on the screening can.

The coaxial sockets admittedly complicate the
construction of the filter and in certain cases they
could be omitted. The sockets are fitted mainly
to enable the filter to be used as a separate unit
external to any Band-III convertor and inserted in
the aerial feeder if break-through of Band-I signals
is affecting the Band-III picture. This must not
be confused, however, with direct pick-up of signals

on the convertor’s wiring, as an external filter will
obviously not cure this particular form of television
interference.

If the filter is to be used solely, or at least initially,
with the Simplified Band-1II Convertor the two
coaxial sockets can be omitted and replaced by the
appropriate lengths of 75-ohm coaxial cable termin-
ated at their free ends with coaxial plugs if so
desired. The input cable has to be 6in long if a
short rod aerial is employed, otherwise any con-
venient length can be used to join the filter to the
aerial coaxial socket on the convertor. The output
of the filter must always be connected to the input
transformer (T, Fig. 2, page 134, March issue) by
a 9-in length of coaxial cable. When the filter is
housed inside the convertor these pieces of cable
can be disposed of as shown in Fig. 5.

1.T.A.

Midlands

Relay

POST OFFICE RADIO LINK TO LICHFIELD TELEVISION STATION

i‘ HEN a new television transmitting station such
as Lichfield or the new I.T.A. Yorkshire station,
scheduled for later in the year, is opened, it is the
responsibility of the Post Office to transmit the
vision and sound signals from the I.T.A. programme
switching centre to the transmitter with no notice-
able deterioration in quality and with a high
standard of reliability.

A network of Post Office coaxial cable trunk cir-
cuits serves the Midland Area B.B.C. stations but
such a network when fully loaded cannot readily be
extended to carry additional programmes and it may
then be of advantage to provide a radio system in
one of the frequency bands recommended at the
Atlantic City Convention for fixed point-to-point
communication links.

The Post Office has successfully operated a radio-
relay system using v.h.f. frequencies of about
200 Mc/'s, but restrictions in frequency space due to
the growing demand by other services for further
allocations in this part of the spectrum, and the fact
that broad-band signals are more readily accom-
modated at higher frequencies, have encouraged the
use of centimetric waves.

No broad-band radio-relay system for television
operating above 4,200 Mc/s has yet been put into
service in the UK. The Post Office television links
to Kirk O’ Shotts, Isle of Wight, Aberdeen, Norwich
and Lichfield have used frequencies of the order of
2,000 Mc/s or 4,000 Mc/s, and these will also be
used for further links for both B.B.C. and L.T.A.
services and for broad-band multi-channel telephony
links forming part of the trunk network.

Factors which are related directly or indirectly to
the frequency of operatior: are the attenuation of the
radio propagation path and its susceptibility to
fading, the gain of acrials of a given size, the charac-
teristics of aerial feeders, the available transmitter
power and receiver noise factor. Future systems
planned for the same route or area have also to be
considered before deciding on the frequencies to be
used on a specific link. However, despite the variety
of factors involved and the widely differing tech-
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niques employed, both 2,000 Mc/s and 4,000 Mc/s
systems have been developed to meet exacting
requirements for performance and reliability laid
down by the Post Office, and in general no clear
advantage can be demonstrated by either over the
other.

The Lichfield station, which lies about 12 miles
to the north-east of Birmingham, is served by two
television channels from Telephone House, Birming-
ham, to Lichfield and one return channel, on
frequencies of 1,712Mc/s, 1,784 Mc/s and
2,216 Mc/s respectively. Although the path length
is comparatively short, it has been necessary, in
order to obtain a radio path unobstructed by high
buildings in the city, to erect the Birmingham aerial,
an §ft diameter, spun-aluminium paraboloid reflec-
tor, about 30 ft above the roof of Telephone House
and 133 ft above street level. At Lichfield a 12ft
diameter reflector is mounted at a height of about
140 ft from ground level on the I.T.A. station mast.

Aerial Characteristics

At 2,000 Mc/s the aerial gains relative to an isotropic
radiator are approximately 31 and 34.5dB and the
beam width about 5° and 3° at the half-power points
for 8 ft and 12ft diameter aerials respectively. The
three channels share a single aerial at each terminal.
This is a very desirable feature in view of the
possibility of the wind loading on a large paraboloid
reflector reaching several tons in a gale. A rigid
tower structure is necessary to prevent deflection of
the relatively narrow radio beam, and additional
aerials would complicate the problem and increase
the cost of the towers which represent a substantial
item in the total cost of the link. The r.f. multi-
plexing of three channels on each aerial is achieved
by using horizontal and vertical polarization for the
two directions of transmission and combining two
channels on one type of polarization by means of an
r.f. channel dropping, or combining, unit referred
to later. The reflector is excited from a waveguide
launching unit at the focus. This comprises a sec-
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tion of waveguide short-circuited at one end and
containing two probes mounted in space quadrature.
Each probe is fed by a helical membrane feeder
cable of 75 ohms characteristic impedance, pressur-
ized with dry air. Two types of cable are available
with attenuations of 1.75dB or 2.6dB/100ft at
2,000 Mc/s.

Frequency modulation is adopted as it has the
advantages over amplitude modulation of allowing
the linearity requirements of the overall performance
to be more easily met, and of a higher video signal-
to-noise ratio. The latter arises from the charac-
teristic “triangular” noise distribution associated
with frequency modulation, i.e., a noise-power per
unit bandwidth that increases with increase of video
frequency at 6dB/octave, a higher noise being
tolerable in a television signal at higher video
frequencies.

The peak-to-peak deviation employed is 7 Mc/s,
and the bandwidth occupied by the transmitted
signal at peak deviation about 14 Mc/s. Each trans-
mitter and receiver comprises two racks of equip-
ment of the type shown in Fig. 1.

At the transmitting terminal the incoming video
signal, after amplification and d.c. restoration, is
applied to a modulator which delivers a frequency
modulated output signal at a mean frequency of
60 Mc/s and with full deviation.

An af.c. system associated with the modulator
ensures that the frequency corresponding to the

i

Fig. 1. Two terminal receivers and one transmitter at the
Lichfield end of the Post Office 2,000-Mc/s radio link.
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bottom of the synchronizing pulse is stabilized, and
operates by the comparison of the modulator signal
frequency during synchronizing pulses, with the
cross-over frequency of a discriminator circuit. A
bias is developed proportional to the difference
between these frequencies and is applied to the
modulator in a sense that tends to reduce the
difference.

The modulated 60-Mc/s signal is amplified in
several stages of wideband amplification and applied
to a u.hf. frequency changer. The u.h.f. stages com-
prise a frequency changer, an oscillator and three
amplifiers; disc-seal triodes are used in each stage,
designed to function as an integral part of two
concentric line anode-grid and grid-cathode circuits
each tuned to resonance at the appropriate number
of quarter-wavelengths by non-contact bridges. Loops
and adjustable probes coupled to these circuits pro-
vide means for injecting or extracting signals.

The frequency of the u.h.f. oscillator s stabilized
within 60kc/s by a reference cavity the resonance
frequency of which is frequently modulated over
+0.7Mc/s at 50c/s by a small metal disc rotated
by a synchronous motor at 1,500 r.p.m. A crystal
detector is coupled to the field within the cavity,
the 100-c¢/s modulation component is filtered out
and, if the cavity frequency differs from the oscillator
frequency, a fundamental 50-c/s component is
present which represents in amplitude and phase
the extent and sense of the frequency difference;
this component is selected and used to control an
induction motor which mechanically resets the
anode circuit tuning bridge.

The final amplifier stage comprises two u.h.f.
1-watt amplifiers operating in the circuit shown in
Fig. 2. This circuit includes two coaxial line hybrid
rings and the principle of their use as a ring mixer
has been described in Wireless World, March, 1954,
page 139. In this application of the circuit freedom
from troublesome feeder and aerial echo effects is
ensured and a better impedance match to the feeder
is obtained than is practicable with a conventional
output circuit. The hybrid rings are connected by
two line sections of equal length in each of which
is an amplifier. By mutual displacement of the
amplifiers in the line sections and by tuning of their
output circuits above and below the carrier fre-
quency the outputs of the amplifiers provide a
mismatch to the lines which present conjugate
impedances at points 1 and 2. Echo or reflected
signals returning at point 3 will divide in the arms
of the ring and combine at point 4 to be dissipated
in the resistive load. The amplifier output signals
are in phase at the aerial feeder connection but
in antiphase at the load. The final amplifier stage
comprising the two disc-seal triode valves in coaxial
line circuits and a coaxial line hybrid ring is shown
in Fig. 3. s

The hybrid ring circuit is also used as a channel
combining or dropping filter, serving to multiplex
r.f. channels on a common aerial, by substitution of
appropriate band-stop filters for the amplifiers in
the circuit shown.

A superheterodyne receiver is used comprising a
silicon crystal frequency changer, u.h.f. local oscil-
lator, low-noise pre-amplifier and main i.f. amplifier,
limiters, a two-tuned-circuit or Round-Travis dis-
criminator and video amplifier. By careful design
of the input stages of the receiver a noise factor of
15dB is achieved.
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Under free-space propagation conditions there is
a loss of about 124 dB in the Birmingham-Lichfield
radio path, which is relatively short, the average
being about 30 miles for uw.h.f. and s.h.f. television
links. However, the need for long aerial feeders at
both terminals, for channel dropping filters and the
use of a small aerial at one termunal result in a
carrier level at the input tc the receiver frequency
changer of not more than 100 millimicrowatts, which

AMPLIFIER

RESISTIVE LOAD

TRANSMITTER
U.H.F.
AMPLIFLER

AMPLIFIER

TO RECEIVER -

MONITORING POINTS

in these respects may be

AERIAL q N
SYSTEM estimated sufficiently ac-
-— curately from a map and
— . .
RECEIVE  site survey, but if long or
! difficalt paths are in-
4 I volved the Post Office
_‘_\ undertakes  propagation
NsEnD tests on site on a long-

term basis if necessary.

The testing of tele-
vision links, either
initially on completion

or for routine purposes,
can be a somewhat in-
volved procedure and
improvements in testing
techniques are continu-
ally being sought and
introduced. The trend is
for the tedious investi-
gation of steady-state
responses to be largely
replaced by a rapid check
of a complex waveform
designed to provide
much of the information
previously obtained.

In order to serve the
Lichfield transmitter from

BANDPASS
FILTER

Fig. 2. Hybrid ring circuits are used in the final amplifier stage of the 2,000-Mc s

transmitter.

is somewhat less than would be expected on a path
of average length.

The pre-amplifier of the receiver comprises seven
stages, of which the first two are low-noise earthed-
grid triodes. The pre-amplifier and main i.f.
amplifier are tuned as “staggered triples ” in which
one stage is tuned near the mid-band frequency and
two other stages are tuned above and below this
frequency. The bandwidth is 16 Mc/s at —3dB
points. Automatic-gain-control action on both
amplifiers maintains the output level constant within
3dB for variations from the normal input level of
+10dB to —20dB. An adequate margin in overall
signal-to-noise ratio allows for
much deeper fading than is likely
to be experienced on this link.

The specification for the radio
equipment has to allow for the

variety of design techniques m—
offered by different manufacturers, LINE
and is therefore primarily a state- Lo

ment of a required overall trans-
mission performance in terms of
signal-to-noise ratio, attenuation-
frequency, phase-frequency and
linearity characteristics, waveform
response at low frequencies, tran-
sient response to a step-waveform,
stability of gain, etc. Ideal free-
space propagation conditions are
assumed and it is the responsi-
bility of the Post Office to ensure
that fading, site noise and reflec-
tions from obstacles such as build-
ings do not degrade the perform-
ance below an acceptable limit.
The performance of a short path
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'Fig. 3. Final amplifier stage c.om;.:rising“'two disc-seal triodes, co
circuits and hybrid ring.

London, as well as from
Birmingham, an exten-
sion of the system to
Birmingham Telephone
House from the Post Office distribution centre
for television circuits in the Museum Telephone
Exchange Building in London is necessary.
Here the main line or radio-link circuits to and
from Birmingham and the North, Wenvoe, St
Margarets Bay and the Isle of Wight terminate
in a television control room together with num-
erous short-tie studio circuits used to connect places
of interest in the London area with the B.B.C.
switching centre at Lime Grove, or with L.T.A.
switching centres at Television House or Foley
Street. The London-Birmingham link used is
that which was originally brought into service in 1949

U.H.F.
Di5C-SEAL
TRIODE

U.H.F.
DISC-SEAL
TRODE

=il

axial line
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Fig. 4. Tower sup-
porting u.h.f.
aerials on the roof
of the Birmingham
Telephone House.

for the opening of
the B.B.C. tele-
vision transmitter
at Sutton Cold-
field and was the
first radio - relay
link to be used
for television re-
laying  purposes.
Since 1950 this
service has been
provided mainly
by coaxial cable
circuits. The
radio link includes
four intermediate
stations and in
order to obtain
line-of-sight paths
over 40 miles in
length the route
makes good use
of natural land
contours, and the
intermediate  re-
peater stations
are situated on the Elstree ridge north of London,
the Chiltern Hills, the Cotswold Hills and the high
ground to the west of Birmingham. The link has
recently been modified slightly in design in order
to conform with current performance specifications
but differs from later links in several important
features; the radio equipment is housed in cabins
at the top of towers, a practice that has not since
been repeated; valves are operated in parallel in most
stages, a safeguard which is no longer considered
necessary; instead of a solid surface the paraboloidal
reflectors are formed from parallel tubes spaced
approximately one quarter-wavelength apart with
provision for heating the tubes to prevent an accumu-
lation of ice. In over six years’ operational experi-
ence of this link, however, no case has been recorded
of the necessity for aerial de-icing. Fig. 4 shows the
tower on the roof of the Telephone House, Birming-
ham, with aerials for the u.h.f. radio links to London
and to Lichfield,

As new techniques are introduced so additional
specialized training has to be given to the Post Office
technicians who maintain the links. The equip-
ment is designed for unattended operation, but it
is necessarily so complex that only by the unre-
mitting efforts of an efficient maintenance organiza-
tion, carrying out frequent routine tests and analyses
of faults, is it possible to achieve those standards of
performance and reliability which are characteristic
of the television relaying network now operating in
this country.

Acknowledgment and thanks for some of the infor-
mation contained in this article are due to the
General Electric Co., Ltd., who manufactured and
installed the London-Birmingham and Birmingham-
Lichfield radio-relay links.
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COMMERCIAL LITERATURE

Silver Rivets for contacts; new low-cost design using silver
facing on copper backing, with tubular shanks to simplify
riveting operation and avoid stresses on contact supports.
Descriptive leaflet from Johnson, Matthey and Co., 73-83,
Hatton Garden, London, E.C.1.

Aerial Wall Chart, giving quick reference (with diagrams)
to television and v.h.f. aerials for Bands I, IT and III made
by Aerialite, of Castle Works, Stalybridge, Cheshire.

Tungsten and Molybdenum Wires for use in the manufac-~
ture of valves and lamps. Catalogue giving diameters,
weights and other physical data from Mullard, Raw Materials
“DVivci:s;on, Century House, Shaftesbury Avenue, London,

Phase Sequence Indicator for showing correct or incor-
rect phase sequence in 3-phase a.c. mains supplies with
voltages varying from 5 to 500V and frequencies between
5 and 1500c¢/s. Uses rectifiers working back-to-back.
Literature from the Electrical Instrument Co. (Hillington),
Glasgow, S.W.2.

Band-IIT Stacked Aerial Arrays, composite Band-I/
Band-III aerials (indoor and outdoor types), and an adaptor
kit to enable f.m. sound transmissions to be picked up on
television aerials. Leaflets from Antiference, Bicester Road,
Aylesbury, Bucks.

Disc and Tape Recorders, direct-recording discs, mag-
netic tape, amplifiers, pickups and cutter-heads. Leaflets
describing all their products from the M.S.S. Recording
Company, Poyle Farm, Colnbrook, Bucks.

Television Distribution System, covering 13 channels, for
blocks of flats, hotels, hospitals and other large buildings.
Leaflet from Pye, P.O. Box 49, Cambridge.

Digital Frequency Meter, covering 10 c/s to 30 Mc/s,
working on a gating and counting principle with crystal-
controlled time intervals. Megacycles are read on a cali-
brated dial and kc/s and c/s on a digital indicator with
6 decades (up to 999,999 c/s). The accuracy is +1 count.
Descriptive leaflet from Racal Engineering, Western Road,
Bracknell, Berks.

Eche Sounder Simulator is now available for training
fishermen to operate the Kelvin Hughes “ Kingfisher ” echo
sounder. Leaflet describing the * Kingfisher ” itself (using
electrolytic recorder and c.r.t. viewing unit) from Kelvin
and Hughes (Marine), 99 Fenchurch Street, London, E.C.3.

Nickel Alloys, as used in valves for r.f. heating, in strip~
wound cores for inductors and transformers, and in long-
life valves for submarine repeaters. Well-written articles
in “Wiggin Nickel Alloys,” No. 39, from Henry Wiggin
and Company, Wiggin Street, Birmingham, 16.

Components and Accessories; a May, 1956, illustrated
catalogue from Radiospares, 4-8, Maple Street, London, W.1.
.~

Solder Wires, solid and resin-cored; solder paints, liquid
fluxes, solder preforms and other products listed in a cata-
logue from Enthoven Solders, 89, Upper Thames Street,
London, E.C4.

Television Distribution System covering channels 6 to 13
with facilities for introducing f.m. signal. Uses cascode pre-
amplifiers with cathode-follower output units giving outputs
for 6, 36 or more receivers as required. Leaflet from the
Rainbow Radio Manufacturing Co., Mincing Lane, Black-
burn, Lancs.

Signal Generator, small servicing type, covering 150 ke/s
to 220 Mc/s in six bands, with a continuously variable out-~
put attenuator and four-step decade multiplier giving maxi-
mum signals of 100 £V, 1mV, 10 mV and 100 mV. Leaflet
from The Automatic Coil Winder and Electrical Equipment
Co., 92-96, Vauxhall Bridge Road, London, S.W.1. Also a
leaflet describing a new range of tropicalized Avometers.

Silicone Rubber, notable for maintaining  dielectric
strength, dielectric constant and power factor throughout
a wide temperature range (—50°C to 150°C); also for
maintaining surface resistivity under conditions of high
humidity. Electrical and other properties described in a
booklet from the Dunlop Rubber Company, Cambridge
Street, Manchester, 1.

Silica Gel Dessicant for protecting equipment against
moisture.  An illustrated brochure on methods of humidity
protection and the applications of “ Sorbsil ? Silica Gel made
by Joseph Crosfield and Sons, Warrington, Lancs.
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Television Receiver

‘nput Impedance

By J. E. HOPKINS,* B.sc.

Formulz for Use in Conjunction with Bridge Measurements

MEASUREMENTS of the input impedance of
television receivers (on Band I) are usually made
using an admittance bridge. When making these
measurements it is convenient to counect the input
termirals of the recsiver to the bridge terminals by
coaxial cable. Given below is an analysis of the
measurements to be made and the application of
well-known formulae to the problem. Three
measurements only are required and from these the
required input impedance can be calculated.

If the length of the connecting cable is small we
can assume that the attenuation is negligible. For
such a length of cable of characteristic impedance Z,
and electrical length 6 radians, terminated by an
impedance Z,, the input impedance Z,, is given by:—
. Z, + Zyjtan 8
Ziy = 1in + 1% = ZOZ: + Z:]] tan 0

For a short circuited line Z, = 0 and equation (1)
becomes:

(1)

Z,=Zyjtan 0 .. .. .. @
For an open-circuited line Z, = « and we moay
. Z
therefore write Z,, :jﬁ-r—l‘-'g .. .. .. 3)
Substituting equations (2) and 3) in equation (1)
Z Z
we have: Z,, =—2 t L 4
1+ Zs
Z

ac
Rearranging equation (4) we obtain a formula for Z,
in terms of Z,,, Z,, and Z,,, that is:
z, =ZnZe 5
p - Zin
ZOC
We can now outline the three measurements to be
made: (a) a measurement of the impedance of the
cable open-circuited (Z,,); now as the cable length is
so small the resistive component is negligible
compared with the reactive component, i.€., Z,,
=7 %, (b) a measurement of the impedance of the
cable short-circuited (Z); again the resistive
component may be ignored and Z,, =] x,; (c) a
measurement with tbe unknown impedance con-
nected to the cable (Z;, = ri, -+ 7 %i). We can now
write equation (5) in a more convenient form thus:
Yin ¥oc l:xo«: — xsc)_ +
rinz + (xoc - x-in)z
j "_Co_c‘xi'u(xoc + x.vc) - xscxoc2 - xoa(rz'n2 + xinz)

Za: =Ty +].xac =

rin‘z + (xoc - xin)2

.. .. . . . . .. (6
Results from the admittance bridge give Z;,, in the
form of an admittance (G) in parallel with a capa-

* Ferguson Radio Corporation
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citance (C). This must be converted to a series form
in order to use equation (6), i.e., a resistance

, a G _ wC )
(_Gz + w2C? TG + w2C?
It it is necessary to convert from the series form to
the parallel form then
2 2
R, = rs_;i—xs and x, =
s

> and a reactance x <

rs?. + xs2
X,

S

When using equation (6) it is essential that for
measurements (a) and (b) the resistiv: component
may be ignored when compared to the reactive
component; to this end the cable used is made very
short or, more suitably, cut to a length of approxi-
mately half a wavelength.

Incidantally multiplying equation (2) by equation
(3), we obtain:

Zeo - Zoe + Zy? .. .. .. .. (D

giving Z, = v/Z,. . Z,, .. .. (&

Thus we have a useful method of finding the
characteristic impedance, Z,, of a length of cable.

THERMO-ELECTRIC RECEIVER

Heated by an ordinary paraf-
fin lamp, this thermal genera-
tor was exhibited by the
U.S.S.R. at the Leipzig Fair.
Consisting of a number of
bi-metallic thermocouples
backed in asbestos and moun-
ted on the glass chimney, it is
heated to 300°C and cooled
by the radial fins to 30°C,
the temperature differential
causing a current to flow. Its
output operates a vibrator for
the receiver’s h.t. supply.
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Monitoring Sound Broadcast

EVOLUTION OF PRESENT METHODS OF

By T. SOMERVILLE,* B.Sc., M.LE.E., F.Inst.P.

TO ensure a satisfactory service to the listeners,
broadcasting organizations have to monitor carefully
all programme material. This monitoring, of course,
extends not only to the technical standards of a
broadcast but also to its programme content. In
this article, however, discussion will be restricted to
the technical standards of the audio-frequency signal
leaving the studios. The reasons for monitoring are
to detect technical faults and to allow the “ balance ”
of the programme to be adjusted. Defects of a tech-
nical nature should obviously be removed, and for
this purpose a broadcasting organization must be
able to detect any faults which are likely to trouble
listeners. “Balancing” an orchestra implies the
placing of the microphone with respect to the per-
formers to give the best balance between the various
instruments as well as the best tonal quality. The
question of balance is therefore more subject to con-
troversy. It is necessarily largely a matter of opinion
and personal preference, but is also influenced by
the types of loudspeaker and microphone used and
by the acoustics of the studio. This will be dis-
cussed later.

In establishing technical standards it must not be
forgotten that the acoustic environment of the
listener should be borne in mind, whether he is a
listener at home or one of the monitors in the broad-
casting organization. It is often argued that the
standard used for monitoring should be that of the
“average” listener and that it is unfair to employ
standards to satisfy listeners who have provided
themselves with better equipment and listening con-
ditions. In practice this is not so. Most receiver
manufacturers when testing a new design will en-
deavour to obtain the best results from the pro-
gramme material being radiated by the B.B.C. There
is therefore a desirable incentive to raise the general
standards of technical quality if the B.B.C. main-
tains its standards at a level higher than that of the
majority of current receiving equipment.

In the early days of broadcasting most of the
studio and transmitting apparatus was experimental
and it was some time before properly engineered
equipment began to come into service. The listeners’
equipment was even more rudimentary than that
used in the studio and remained so for some time.
Progress in the development of broadcasting equip-
ment was steady, so that by 1930 a high standard
of studio and transmitting apparatus had been
reached. The development of receivers was more
gradual but, even so, by 1939 a reasonable standard
had been obtained, although only the most expensive
receiving equipment could match the standards of
the transmitting equipment. Hitherto it is mainly
in loudspeaker design that progress has been lack-
ing, so that even expensive receivers of what is
called the ‘“high-fidelity” type often have inferior
loudspeakers. Since the war there have been grati-
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fying developments in the loudspeaker field, but the
standard of home equipment still lags behind the
studio apparatus.

Not all the developments in audio-frequency
systems can be attributed to the influence of broad-
casting. The gramophone industry has done much
in recent years to stimulate the development of
better equipment by the production of disc and tape
recordings having a wide frequency range.

Although the major developments in high-quality
receiving apparatus have taken place since 1945, it
was possible before 1939 to obtain loudspeakers
which covered a wide range of frequencies. None
of these was used for monitoring by the B.B.C. but,
nevertheless, B.B.C. loudspeakers were better than
those in the average commercial receiver. It should
be realized that in B.B.C. practice every programme
is monitored, first at the originating studio and
subsequently at other points in the system before
it is radiated from the transmitters. For this pur-
pose it is necessary to have suitable loudspeakers
and a suitable acoustic environment in which to
listen to them. This environment should approxi-
mate to the acoustic conditions of a living room, and
more will be said on this subject later. The loud-
speaker should be good enough to enable the
monitor to hear faults which might give trouble to
listeners with good equipment, and if this require-
ment is satisfied there will be few justifiable com-
plaints from the majority of listeners with ordinary
commercial receivers. Soon after 1945 it became
clear that many wide-range loudspeakers were be-
coming available and it therefore became necessary
to select better monitoring loudspeakers for use
throughout the broadcasting organization.

Loudspeakers.—The selection of a loudspeaker
introduces quite unexpected difficulties. If several
commercial loudspeakers are listened to on normal
programme material it will often be found that the
loudspeaker preferred depends on the programme
material. This was found in the early tests on the
subjective selection of wide-range loudspeakers.
Such a situation is extremely unsatisfactory, since
clearly it is not possible to use different loud-
speakers for different types of programme. In an
endeavour to find the cause of this anomaly, the
loudspeakers were taken to a studio to enable a
comparison to be made with the original pro-
gramme. The studio was an orchestral studio.
Here again the results were anomalous, because it
was then observed that the loudspeaker preference
depended upon the type of music being performed.
At this stage it was noticed, while listening in the
studio, that the orchestra itself sounded confused
so that it was difficult to hear all the instruments.

* Research Department, B.B.C.

t Complete diffusion implies uniform distribution of sound energy
throughout an enclosure.
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Programmes

As the acoustics of the studio were known to be
poor it was considered that this fact might explain
the anomalies.

Studio Acoustics.—Perhaps at this point it might
be of interest to describe the way in which the
acoustics of a studio can be assessed subjectively,
merely by listening in the studie during a rehearsal.
Although this may seem to be-an aver-simplifica-
tion, it is a feat easily accomplished by a skilled
listener without the aid of measuring equipment.
With experience it is possible to assess the mean
reverberation time approximately, to decide whether
a studio is too reverberant or under-reverberant,
and the frequencies at which colorations or other
acoustic effects are noticeable. Diffusiont can be
judged by moving about while listening with one
ear. When diffusion is good the sound is distri-
buted uniformly throughout the auditorium and
there is little change in the ability to hear all the
parts in an orchestral performance. Incidentally,
this also means that the microphone position will
not be critical.  Listening with one ear anly, it
should also be possible to hear all the instruments
even in very loud passages. If diffusion is poor and
consequently the sound is not distributed unifermly,
troublesome stamding waves exist. Microphone
positioning is therefore difficult and for the audience
the interference patterns which accompany standing
waves make the hearing of all parts in the music
impossible. In addition poor diffusion results in

sound dying away in an irregular fashion, thereby
producing the subjective effect of hard tonal quality.
Diffusion is normally achieved by having irregular
surfaces on the walls and ceiling, which in the older
concert halls took the form of baroque ornamenta-
tion or coffering. Fig. 1 shows the B.B.C. orchestral
studio at Maida Vale in which can be seen the
modern form of rectangular diffusing elements on
walls and ceiling. If there are any large areas of
panelling which resonate at a particular frequency
this frequency will often be heard after the wanted
sound has died away and the subjective result is
called “coloration.” The same method of selection
applies to all studios, even talks studios, with the
difference that it may be necessary to listen to the
decay of tone to assess the acoustic periormarnce,
as music is not played in such studios.

Selection of Loudspeakers.—To check whether
poor acoustics could indeed cause the difficulties ex-
perienced in selecting loudspeakers, the whole ex-
periment was transferred to a good orchestral
studio, where the consistent selection of loud-
speakers was shown to be possible. Furthermore,
it was found that the majority of commercial loud-
speakers failed to give reasonable reproduction of
the symphony orchestra used for the test; only three
gave a satisfactory performance. Let us call these
speakers A, B and C. At this juncture it was realized
that, in making the selection tests, the balance had
been carried out using a loudspeaker which was of
type B. As this operation has to be accomplished
by listening to a loudspeaker it is obvious that the
type of loudspeaker may affect the result. The
loudspeaker in the monitoring cubicle was there-
fore changed to type A to determine the effect of

Fig. I. B.B.C.’s main orchestral studia at Maida Vale, showing rectangular diffusing elements on walls and ceiling.
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Fig. 2. lListening room in the B.B.C. Research Department.
of 0.4 sec.

the characteristics of the loudspeaker used for
balancing, on the microphone position adopted. In
re-balancing, the studio manager then moved the
microphone to a more distant and higher position
which gave extremely satisfactory results on loud-
speakers A and C, increasing the perspective and
sense of realism, and caused B to be rejected. It is
interesting to note that loudspeakers A and B were
single-cone units made by a well-known British
manufacturer, and loudspeaker C was a wide-range
American unit. It is also worthy of note that this
was the first occasion on which satisfactory repro-
duction had been obtained on a wide-range loud-
speaker; previously the results had always been
hard, shrill and unpleasant. To complete the ex-
periment, loudspeaker C was then used for monitor-
ing, resulting in only a very slight change in
microphone position from that found with loud-
speaker A and still giving satisfactory results on
both A and C but not on B.

In addition to tests such as that just described,
it is obviously necessary to make tests on other
programme material including speech. A speech
test is one of the most exacting to which a loud-
speaker can be subjected, since the human voice
covers a very wide range of frequencies. If the
speaker is known to the listeners, a very stringent
test is possible. The speaker should be placed in
a non-reverberant room or should speak out-of-
doors to eliminate acoustic effects. Such a test is
found to eliminate the majority of commercial loud-
speakers.

Another factor in the subjective selection of loud-
speakers which remains to be mentioned is the effect
of the type of microphone employed for the tests.
Fortunately microphone design has reached a stage
at which most broadcasting microphones are much
better in performance than any loudspeaker, so that
for this type of loudspeaker test the effects of the
microphone are not important.

Resulting from the early experiments, a technique
for the subjective selection of loudspeakers has been
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evolved. Measurements
and listening tests elimi-
nate all the worst
examples, so that the
final test need be ap-
plied only to those
loudspeakers having a
reasonable measured
performance. The loud-
speakers are placed be-
hind a gauze curtain
which is illuminated in
front to prevent the
panel of subjects from
seeing the loudspeakers.
The subjects are asked
to say which unit gives
the best reproduction of
the original sound. In
the case of speech, the
speaker actually talks
behind the screen as
well as talking in a non-
reverberant room with a
microphone. For music,
the tests are done at a
studio centre where the
subjects are at liberty to
listen in the studio before giving their opinions.

The final test, carried out in music studios only,
with the loudspeakers concealed behind the screen,
is to ask studio managers to balance the orchestra
in turn with each of the loudspeakers under test, and
to observe the resulting microphone positions. Loud-
speakers with abnormalities will often cause the
microphone position to be far removed from normal,
while with very bad loudspeakers it is sometimes
impossible to obtain a balance, using only one
microphone. Although it is common practice to use
more than one microphone to obtain special effects,
particularly in variety and dance music, the intro-
duction of so many variables into a loudspeaker
test makes a valid comparison almost impossible.
With many of the loudspeakers in commercial
receivers, multi-microphone techniques would be
necessary to achieve a good balance, and this
balance would then be acceptable only if all listeners
used loudspeakers with the same characteristics.

The tests described facilitate the introduction of
improved loudspeakers which can be used for
monitoring in the certain knowledge that the results
will still be acceptable on older loudspeakers having
a more restricted frequency range. This is an
essential requirement because it is obviously
uneconomic to replace all the loudspeakers in a large
broadcasting organization at any given time. A
progressive programme of replacement with con-
tinually improved loudspeakers is the only economic
solution.

Microphones.—Similar methods of selection are
applied to microphones. As loudspeakers improve it
is possible to carry out experiments leading to better
microphones and then return again to loudspeakers.
Thus by improving successive parts of the chain it
has been possible to raise the standards of broad-
casting to a marked degree during the last ten years.

Listeners’ Acoustic Environment.—It was men-
tioned earlier that a suitable environment is essential
for the monitoring of broadcast programmes. In
the B.B.C. the first approximation to this was to

It has a reverberation time
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adjust listening rooms to have a reverberation time
of 0.5sec, a figure established by the Building
Research Station as the average figure for a large
selection of normal living rooms. For a number
of years this reverberation time proved to be satis-
factory; there is no doubt that for musical pro-
grammes the value is still suitable. Unfortunately,
in the development of talks studios it became neces-
sary to reduce the reverberation time to the region
of 0.3sec to remove colorations. It was then
observed that faults in the acoustics of such talks
studios could not be detected with any certainty in
listening rooms with reverberation times of the order
of 0.5sec. This indicated the need for the reduc-
tion of the reverberation time of listening rooms,
but before considering any changes a survey of living
rooms was carried out. Measurements were made
in a selection of living rooms, supplemented by
listening tests consisting of the reproduction on a
wide-range loudspeaker of a recording of well-

known announcers speaking from a number
of B.B.C. studios. Careful observations were
made of the living room conditions under

which it was possible to hear differences in studio
acoustics. It was established that reverberation
times in excess of 0.4 sec obscured the effects which
monitors should hear in talks studios.

As a result of this investigation it is now B.B.C.
practice to adjust its listening rooms to have a
reverberation time of 0.4 sec. Fig. 2 is a photograph
of the listening room in the B.B.C. Research Depart-
.aent which now has a reverberation time of 0.4 sec.

Two loudspeakers are being compared. A further
interesting conclusion from the tests was that the
value of 0.4 sec often applies to well-furnished living
rooms owned by listeners who can afford the better
class of receiving equipment. It was also concluded
that to reduce the reverberation time of listening
rooms below 0.4sec would be unrealistic because
very few living rooms have values lower than this.

It is important to realize that it is only in the case
of talks that the living room acoustics are important.
For most other types of programme, reverberation
times in the studios are much longer than 0.4 sec,
and it is the studio reverberation which the listener
hears—unless he listens in the bathroom.

Conclusions.—This survey of the methods of con-
trolling broadcast quality shows that for studio
monitoring it is not desirable to duplicate the condi-
tions of the average home apart from the adjustment
of the reverberation time of the listening room. The
equipment used is at least as good as that employed
by the most critical listeners. This policy has proved
to be a wise one because, with the advent of fre-
quency modulation and the great improvement pos-
sible in transmission and reception conditions, it is
comparatively easy to provide satisfactory pro-
gramme material without much change in broad-
casting equipment. The position would have been
very different if the policy had been to degrade
standards to those of the “average” listener, even
if it were possible to discover by statistical methods
the type of equipment and listening environment
employed by this hypothetical individual.

Colour Television in the United States

SIR HAROLD BISHOP’S VIEWS

THE director of technical services of the B.B.C., Sir
Harold Bishop, spoke about colour television in the
United States at a luncheon of the Radio Industries
Club in London on April 24. Sir Harold had just
returned from a visit to the United States.

He said that colour television had made a good
start there but he thought progress would be slow
until the price of sets dropped. The system which
they had adopted—the N.T.S.C.—was capable of
excellent results and intensive work on the develop-
ment of television sets was continuing.

So far only about 25,000 colour television sets had
been sold at a price of about 800 dollars (about £300)
each. The service on these sets averaged about 100
dollars (£35) a year. The R.C.A. company was now
making about 30,000 sets a month at a price of 700
dollars each. Sir Harold had been told that as
manufacture developed it was hoped that the price
would come down to about double the cost of an
ordinary black-and-white television set.

Of the three big networks in the United States
N.B.C. was radiating about 40 hours of colour tele-
vision a month which was to be increased to 80 hours
at the end of the year. C.B.S. was doing about 10
hours of colour television monthly and had recently
reduced the hours. The other network—A.B.C.—
was doing no colour transmissions.
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Sir Harold Bishop referred to the cost of the pro-
grammes known as “spectaculars.” They ran up
to about a quarter of a million dollars (£90,000) for
a half-hour programme.

About the prospects of colour television in Britain
Sir Harold Bishop said that the B.B.C. had an open
mind on what system should be adopted. It was the
responsibility of the Television Advisory Committee
—on which the Post Office, the industry and the
B.B.C. were represented—to recommend the most
suitable system. The B.B.C. had been accused in
some quarters of spending public money in pushing
a compatible colour television system on 405 lines.
This was a misrepresentation of the facts. The
B.B.C. was exploring all aspects of colour television
for the information of the T.A.C, and its experi-
ments would cover all bands and standards other
than 405 lines in co-operation with the industry. It
would be a long time before a decision was reached.
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Reliability
in Equipment

EVERYONE in the electronics industry is vitally
concerned with the need to achieve equipment re-
liability. No matter what specific field is involved,
the demand is essentially the same—that the equip-
ment marketed shall give the user trouble-free
performance.  Naturally the effort required to
achieve this objective differs with the purpose of
the equipment. At one end of the scale is the sub-
marine repeater, where extreme precautions are taken
because any failure will be inordinately expensive
and at least 20 years’ continuous operation is an
economic requirement. At the other end of the
scale is the sound and television broadcast receiver
market, where it is nevertheless equally important
to keep the set-owner satisfied.

In order to realize even a modest reliability in
the overall equipment it must be appreciated that
extremely high individual component reliability is
necessary (see Fig. 1). During the last decade this
problem has been very much in the forefront and
has resulted in intense activity on the part of com-
ponent makers and, in particular, the valve manu-
facturers, whose products have been demonstrated
as giving more trouble than the others.

Hundreds of thousands of pounds have been spent
in analysing the causes of valve failures, in establish-
ing new valve designs which are free from such
faults as were causing failures, and in the introduc-
tion of new manufacturing processes to produce
valves in the higher category of reliability. While
much of this work has been aimed primarily at
producing valves to work under arduous vibrational
conditions, it has been possible to utilize some of
the knowledge so gained and to apply it to the mass
of valves used in domestic sound and television.
That the set designer knows this and has taken
advantage of it is evident, because there are many
cases where valves manufactured less than two
years ago would no longer be acceptable in modern
circuits.

The valve maker can now justly claim than when
Special Quality valves are used correctly, the follow-
ing problems may be regarded as solved: (1) Catas-
trophic failures which have been the cause of sudden
equipment breakdowns. (2) Heater failures result-
ing from repeated switchings. (3) Microphonics and
noise, particularly when associated with vibrational
conditions. (4) Early life failures due to loss of
emission and rise of “gas.” It has also been estab-
lished that the failure rates on such valves remain
uniformly low up to some thousands of hours of
operation.

What does all this mean in actual figures?

Well, the ordinary domestic valve for sound and
vision sets has about 3% failures per year in the
first year of operation. The same valves when used
under vibrational conditions have shown average
failure rates of the order of 20% in the first thousand
hours of running.

* Standard Telephones and Cables.
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WHAT DOES IT DEPEND ON?

By ERNEST G. ROWE,* M.sc., D.I.C.,
B.Sc.(Hons.), A.C.G.I., M.L.E.E.

However, the Special Quality valves designed to
meet such arduous working give a corresponding
figure of 1.5%.

To_ get better results than this is becoming in-
creasmgly difficult because the law of diminishing
returns is beginning to operate and it is only by
ignoring expense completely, and taking extreme
precautions as well, that a figure better than 0.1%
is possible,

What, then, is necessary if we are to get the higher
orders of equipment reliability that are required for
the future? As far as valves are concerned, if we take
ideal equipment reliability as a figure of 100%, it is
now apparent that even the perfect valve can only
contribute 30% to that objective. The other 70%
is the responsibility of the valve user, with 50%
being dependent on successful equipment design,
operating the valve correctly and conservatively, and
20% on the provision of satisfactory maintenance
techniques.

Field Analyses.—There have been many large-
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Fig. I. Typical equipment-reliability/component-reliability
relationships.  With 100 components of average reliability
99%. the equipment reliability is only 40%,, i.e. 2 out of
3 equipments would fail during a specified period. In-
creasing the components to 400 with the same average re-
liability means that 98 out of 100 equipments would fail
in the same period.
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scale investigations under con-
trolled conditions on large num-
bers of particular equipments but
the following extracts are typical
of the latest findings:

(1) In an equipment using
ordinary domestic valves under
arduous conditions the reasons
for the failures of the valves in
the wvarious positions were as
follows :

Position 1. Incompatibility be-
tween equipment design and
valve specification.

Position 2. Excessive current
surges in rectifier when switching-
on due to the omission of the .
specified minimum series im-
pedances.

Position 3. Faulty maintenance
instructions.

Position 4. Critical for micro-
phony and parasitic oscillations.

Position 5. Excessive anode dissipation.

Position 6. Heavy glass breakage due to removal
difficulties in servicing.

Position 7. Bad valve design; mechanically weak.

Position 8. Use of wrong valve type, resulting in
microphony.

Position 9. Excessive interelectrode leakage due
to overrunning of the valve heater.

Position 10. Operation at too high a bulb tem-
perature.

Position 11. Critical for noise and microphony.

(ii) Tn an equipment using Special Quality valves
under arduous conditions, the reasons for the failures
of the valves in the various positions were as follows:

Position 1. Operated above maximum ratings.

Position 2. Incompatibility of valve and circuit.

Position 3. Incompatibility of valve and circuit.

Position 4. High bulb temperatures causing bulb
cracking.

Position 5. Weak performance; faulty circuit con-
stants.

Position 6. Incompatibility of valve and circuit.

Such analyses as these demonstrate the many cases
of trouble diagnosed as wrong valve usage, and that
with Special Quality valves the whole onus of re-
liability will be thrown on the user. The valve is the
most ubiquitous of all the components in an elec-
tronic equipment and it is subject to the most abuse.
No equipment designer would think of using
resistors or capacitors without allowing 100 or 200%
safety factor on the published ratings but that same
designer expects to be able to use valves at their
published data or above without anticipating trouble
because of this approach.

Design of Equipment.—Reliable electronic equip-
ment design depends on: {a) the use of the most
reliable components, of which valves are one; (b) the
use of simple circuits wherever possible, with suit-
able derating of valves and components; (c) the use
of new constructional techniques; (d) thorough test-
ing under the conditions of use (this includes tem-
perature and humidity cycling and vibration and
shock testing); (e) the realization of the problems of
the equipment user.

This brings to mind the concept of the “black
box” or sub-unit with built-in methods of marginal
checking and fault location. Methods such as these

Fig. 2.
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Typical wired-in valves.
zontally on the chassis and held down with metal clamps.
are supplied to the equipment manufacturer complete in sockets and with heat
dissipating shields.

Those to the right are normally placed hori-
The left-hand three

must be employed to supersede the arbitrary ones
which start by the service technician removing the
valves as his first action in fault diagnosis.

Such procedures must apply to all maintenance
and servicing technicians. A typical example is in
the ground servicing of aircraft. Valves have to be
worked within a certain range of voltages and great
care is taken on aircraft to ensure this. Yet it often
happens that a ground service truck has manually
operated or inadequately stabilized power supplies,
as a result of which all the valves are subjected to
excessive voltages.

It cannot be too strongly emphasized how import-
ant it is that valves should be used correctly. The
valve is inherently a fuse and thus takes the blame
for failures of equipment whether it is misused or
has failed because of other component troubles or
faulty servicing.

Because it is the valve that so often takes the
blame, valvemakers’ application laboratories have
built up a concentration of knowledge gained by
bitter experience. This information is freely avail-
able to all users of valves and, in addition, much of
it has been gathered together in a document which
explains the reasons for many of the desired pre-
cautions. This publication, known as the British
Standards Institution Code of Practice CP1005 and
entitled “ The Use of Electronic Valves,” should be
in daily use by all circuit designers.

Similar documents have had restricted issue in the
United States, but they all tell the same story, that
careful attention to established rules, together with
the closest collaboration with the valvemaker to en-
sure that he has adequately life-tested valves for use
under specified conditions and has incorporated such
conditions into his manufacturing test specifications,
will result in greatly improved equipment reliability.
There is inereasing evidence that the Americans are
taking more positive action than we are to ensure
compatibility of components in equipment. They
have elaborate and efficient field surveillance of
failures whereby equipment and valve faults are
classified. If valve manufacturers find equipment
rejections of valves passing their specifications, they
can ask for an independent investigation of the
equipment to the mutual benefit of both customer
and supplier, and there are plans for the widespread
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dissemination of the experience gained by the issuing
of suitable handbooks. They have gone so far as to
have task teams of applications engineers who co-
operate with the government services on any required
project.

In this country many firms in the electronics
industry are introducing “reliability groups ” whose
function is to supply reliability information to
designers and manufacturers. Such groups conduct
studies on current designs so that the mistakes of
the past are not repeated in future designs, and in
many cases are responsible for investigating new con-
cepts, new designs, changes in manufacturing tech-
niques and advanced technology.

As so much of the work carried out is now being
published it should be easy for future university
courses for graduate engineers to include lectures
on the reliability concept, and for lecturers to explain
statistical and probability theories as essential tools
for the electronics engineer to use in parallel with his
basic theory.

If these approaches are effective, and they must be
if the electronics industry is to achieve reliability,
what are the future plans of the valve-makers? From
the production point of view it is possible for the
techniques of “automation ” to be exploited, not only
to meet competition, reduce costs and overcome
shortages of skilled labour, but also to contribute to
the achievement of higher orders of reliability.
Such techniques when applied to valves require more
standardization and reduction of types, and, in some
cases, new concepts in design from the outset.

The valve research engineer has realized that, hav-
ing eliminated catastrophic failures, the major cause
of valve failures is now the simple deterioration of
valve characteristics. Five years ago, civil aviation
would have been content with 1,000 hours reliable
operation, but now it is usual for operating companies
to fly 4,000 hours a year and so trouble-free per-
formance is required for many thousands of hours.

As a result a great deal of research is being done
in basic design, newer and better materials, new pro-
cessing techniques and machinery to produce valves

having consistent lives of the order of 20,000 hours
or more. This work will take time, but the prospects
are very good that valves, when used properly, can be
fitted and forgotten.

Co-operation between valve-makers and equipment
designers has already produced many exciting new
approaches—unit system of construction, printed and
potted circuits, mechanical jointing and other
methods of avoiding dry joints.

It is not too early, either, for valves to become
wired-in components (see Fig. 2). Already it has
been established that the mechanical incompatibility
between the pinned valve and the valveholder causes
a considerable and continuing failure percentage.
Also, that with the latest Special Quality valves there
are more chances of equipment failures being caused
by other components, so there can be no real objec-
tion to a system which precludes valve replacement
as a maintenance practice.

Equipments are already in use employing wired-in
subminiature, miniature and noval types, and in the
future the transistor will also take its rightful place,
filling a need that in many cases cannot be met by
the thermionic valve.

High-density Polythene

A NEW grade of polythene to be known as “ Alkathenc
H.D.” has been put into production by the I.C.I. high-
pressure process. Its electrical properties are the same
as those of standard “ Alkathene 20,” but it has greater
mechanical stiffness and tensile strength, and the
softening point has been raised from 83°C to 116°C. At
low temperatures the brittle point is below —70°C,
compared with —30°C for standard “ Alkathene.”

The higher density (0.94 compared with 0.92 gm/cc)
is accompanied by lower permeability to gases and
vapours and by greater resistance to oils and fats.

For electrical applications one of the principal
advantages is the possibility of thinner and tougher
coverings for wires and cables, and higher working
temperatures.

Limited supplies will be available this year for trial
at 4s per lb, irrespective of quantity.

SHORT-WAVE

CONDITIONS

Predictions for May
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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 May.

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

—— — — PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY

FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE ON ALL UNDISTURBED DAYS
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Heads, Tails and Noise

By ““CATHODE RAY”

LONG, long ago, in the very early days of broad-
casting, I remember being quite amused because
someone proposed to fit what he called a volume
control to a receiver. Readers who are not well
versed in ancient history will need to have this
joke explained to them. It is just that in those
days there was never any spare volume to control.
The programme could only be heard at all by
making everyone keep quiet and carefully adjusting
the ‘“ reaction >> knob to the very brink of oscilla-
tion. Any reduction in volume that even the hope-
ful enthusiast seemed likely to need was obtainable
by slightly reversing the adjustment.

Since then, amplification has been so much
developed—and the power of transmitters so much
increased—that the problem is less to bring the
wanted programme in
than to keep every-
thing else out. A very
familiar part of that
problem is the keeping
of other programmes
out. Another part of it
is that although, tech-
nically, there is hardly
any limit to the amount
of amplification that can .

Simple Probability Theory in the

Movements of Free Electrons

Another is caused by thunderstorms and other large-
scale natural phenomena. But even if man were
to cease from troubling and the weather were at
rest there would still be an irreducible barrier
of noise, caused by small-scale natural phenomena,
known as fluctuation noise, thermal-agitation noise,
Johnson noise, shot effect, and Schottky noise.
These are not all different. *‘ Fluctuation noise ”
covers two main Kinds, the first being due to the
ceaseless jostling of electrons in resistors and known
alternatively as thermal-agitation or Johmson noisz,
and the second is due to the electronic nature of
current in valves and is called shot effect or Schottky
noise. 1 have already written about them at some
length, but as that was years ago* and the present
development of f.m. broadcasting is directing

attention to the sup-

pression of noise it may
not be out of place to
look at the nature of
fluctuation noise again.

One can deduce quite
a lot about thermal
noise in resistors from
basic principles. Read-
ers who have not gone
into this before may

be provided, a limit is
very soon reached to the amount that can usefully
be employed. That limit is imposed by noise.

To the general public, noise is something cne
hears. It would, therefore, surprise them to see it
defined (in B.S. 204:1943) as “ unwanted energy.”’
The full definition is

Unwanted energy (or the voltage produced), usually
of random character, present in a transmission system,
due to any causes.

This says nothing about sound or hearing, or
even loudspeakers. And why * transmission sys-
tem?” To explain that last point first, it should
be understood that it covers the whole of any
system of electrical communication, and not only
what is usually called the transmitter—more accur-
ately, the sender. If the system happens to be a
telephone or sound broadcssting, the end-product
of the unwanted energy is what the non-technical
person understands by *‘ noise.”” The communica-
tions engineer uses that word to denote the cause
of the sound—the unwanted energy, in fact—
rather than the sound itself. But unwanted energy,
even if of a random character and present in a
transmission system, does not necessarily cause a
sound. Its effects can be shut off by disconnecting
the loudspeaker, or may emerge in quite a different
form on the screen of a television tube, without
making any difference to the unwanted energy.
So to the radio engineer there is nothing incongru-
ous in referring to a grainy TV picture as ‘‘ noisy.”
And, of course, radar operators are familiar with the
silent noise that drowns weak echoes (also silent!).

One class of technical noise is termed ‘‘ man-
made >’ (in which ‘man” embraces ‘ woman ).
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be surprised and per-
haps rather muystified to learn that the basic
principles particularly concerned are the first
and second laws of thermodynamics. The first
law is that there is a fixed rate of exchange between
heat energy and mechanical energy. When a sub-
stance receives heat its store of mechanical energy is
thereby increased. If the substance started to fly
about the room one could easily believe it. Some-
times it actually does just that—if the temperature
rises sufficiently to make the substzince boil. If it
remains solid there seems to be no evidence of mech-
anical energy. But its very solidity is an illusion. A
cumulus cloud looks solid and clear-cut and rigid at
a distance, but on close acquaintance turns out to be
mere swirling mist. And if we could get an atom’s
eye view of a solid wire it, too, would be seen to have
plenty of room for mechanical movement within it-
self. Electrons would be ricocheting about in all direc-
tions, and what happened to the incoming heat
energy would at once become clear. It is stored
as energy of movement (kinetic energy) throughout
the substance. The higher the temperature the
more energetic the movement.

We can see that the substance as a whole is not
moving, so the movements of its particles must
be like the movements of people forming a crowd
which as a whole remains stationary—they must
be random, those in any one direction being more
or less cancelled out by movements of other particles
in the oposite direction.

So far as we are concerned, the most important
part of this description is the phrase ¢ more or less.”
For any movement of electrons is an electric current.

*Wireless World, May and June, 1952.
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So long as exactly equal numbers of electrons are
moving in opposite directions the currents cancel
out so that none can be detected externally. That
could hardly happen all the time unless it were
organized. But the only system about their move-
ment is the complete absence of system; their move-
ments are perfectly random. There is nothing
-whatever to ensure that they would never happen
to be all moving in the same direction at the same
time, causing a colossal electric current. The
future of such an entirely uncontrolled regime might
seem to be quite hopeless to predict, yet in fact it
can be foretold with incomparably greater confidence
than things which are supposed to be under control,
such as the economic state of the country. (Is
it possible that the anarchists have got something,
after alll)

No Exact Balance

This is such an interesting point that it will
be worth coming back to, but in the meantime let
us just assume that because the heat-generated or
thermal movements of electrons in a substance
are random there is seldom an exact balance between
those moving one way at any moment and those
moving the opposite way. Mostly there is a slight
excess one way or the other, fluctuating all the time.
Any net movement of electrons between the two
terminals of a resistor is an electric current, and it
sets up a difference of potential between those ter-
minals. Fortunately, these currents and voltages
are small, but if extensively amplified they are
sufficient to be heard in a loudspeaker, which, of
course, is how they came to be termed ‘‘ noise.”
The type of sound is usually likened to an escape
of steam.

The chief thing we want to know about it is how
to stop it, or at least reduce it to a minimum. Because
the first law of thermodynamics tells us that the
noise energy is directly proportional to the heat,
an obvious suggestion is to remove all the heat from
the parts of circuits that are followed by sufficient
amplification to make the noise a nuisance. This
necessitates reducing their temperature to —273°C,
so it is an entirely unpractical idea. Even if we
were to take the trouble to keep the equipment in
the ““ fridge ” and thereby risk domestic strife, the
reduction would be only about one tenth or less,
so hardly worth it. The noise power is, in fact,
proportional to the absolute temperature (°K)
which is the number of centigrade degrees above
—273.

How does it depend on the resistance of the circuit?
We can get a clue from the second law of thermo-
dynamics, which says that heat can’t go from one
body to a warmer one without, as it were, some
‘‘ heat-motive force.” So if we connect two resistors
at equal temperature in parallel, as in Fig. 1, each
must deliver to the other noise energy at the same
rate, whatever their resistances. For if the energies
didn’t balance there would be a transfer from one
to the other and one resistor would become warmer
and the other cooler. Even without any laws of
thermodynamics we could guess that this couldn’t
happen, for any single resistor can be considered
as two in parallel, by splitting it endwise, and if we
consider in turn different cleavages the idea can
easily be reduced to an absurdity.

But let us take two separate resistors, R, and R,
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in Fig. 1(a), connected in parallel, then calculate
the noise power each delivers to the other, and make
use of our knowledge that these powers must_be
equal. To make current flow in this circuit it is
necessary to have an e.m.f. Each of the innumerable
flying electrons can be regarded as a miniature
e.m.f., but to save time we shall lump all those in
R, together as a fluctuating e.m.f. E;, driving a
noise current I, into R,; and similarly for R,, as
in Fig. 1(b). By the principle of superposition,
these currents can be considered separately.

The power developed in a resistance R by a differ-
ence of potential V across its terminals is VZ/R. The
p-d. across R, due to E, is, of course, E;R,/(R, +R,),
so the power in R, is E;?R,*/(R,+R,)’R,, or E; R,/

(R,+R,)2 Doing the same for R, and equating
the powers:
E;*R, E.,°R,
(R,+R,)? R, +R,)?
So E,°R,=E,°R,
E.? E,?
and lt = —Rj

In words, the square of the equivalent noise
em.f. divided by the resistance is the same for
resistors 1 and 2. But this principle would obviously
apply to any resistors, so we can say that noise e.m.f.
squared, divided by resistance, is a constant. Remem-
ber, however, that we have been assuming that the
resistors are at the same temperature. There is
also a complication arising from the fact that thermal
noise power, being completely random, occurs equal-
ly at all frequencies, and in practice one can only
measure it over a limited band of frequencies at a
time. For one thing, noise at the very highest
frequencies would always be reduced by stray capaci-
tance across the resistance. So a second condition
for E2/R being constant is that E must be reckoned
across the same band of frequency. This qualified
constant, to which E%R is equal, is in fact

4kTB

where T is the absolute temperature, B is the band-
width in c/s, and %k is a real constant, called
Boltzmann’s, of wvalue 1.38x 10723, Put another
way, the noise volt-
I age E=+/4kTBR.
q .
N If you preferred, in-
stead of the equivalent
R, R, voltage generators in
series as in Fig. 1(b)
you could have used
the equivalent current
generators in parallel
with R; and R,, de-
livering noise currents
to R, and R, inversely
proportional to their
resistances. This
works out, in a some-
what similar manner,
to I,2R, =1,?R,, show-
ing that in general IR
is constant, or the noise
current is proportional
to 1/4/R. The same
conclusion is reached
from the previous re-

(a) (b)

Fig. 1. Any resistor is a noise
generator, so if two are con-
nected in parallel (a) each
will deliver noise power to the
other.  Working from the
principle that the exchange
of power must be equal, one
can easily show that each
noise e.m.f. in the equivalent
circuit (b) must be propor-
tional to the square root of
its own resistance.

WIRELESS WORLD, MAY 1956
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sult simply by substi-
A tuting IR for E, in
accordance withOhm’s

law.
It is a very well-
known fact that the

R
:f L, power delivered by a
generator to a load is
greatest when the load
(). (b) resistance is equal to
h enerator resist-
Fig. 2. Fig.3, e seperator

ance. The generator
e.m.f. (say E) is then
equally divided be-
tween generator and
load, so that the term-
inal voltage is E/2. The
maximum power into
load resistance R is
therefore (E/2)*/R.
Applying this to our
noise-voltage E=
v4kTBR we get as
maximum power kK TB.
The interesting thing about this is that it
doesn’t depend at all on the size of the resistor
responsible for the noise, or how many electrons
it has inside to generate the noise. But remember
that the maximum noise voltage is obtained when
the resistor is open-circuited, and is then equal to
E, which is not the same for all resistors but is
proportional to the square-root of their resistance.

Another interesting thing can be gathered from
Fig. 2. It is obvious that E, must be equal to E,,
because two resistances R/2 in series are identically
the same as R. It might also be supposed than E,
was twice E,, seeing that two voltages in series,
each equal to E,, add up to E,. But whereas E,=

VAKTBR=E,, F, =\ 4k IBR/2, s0
E, = B 0.707E,
V2

Fig. 2. From the result of Fig.
I it is clear that adding to-
gether two equal noise voltages
gives a total that is not twice
that of either but /2 times.

Fig. 3. The noise problem ina
resistor is simplified by assum-
ing that the movements of
electrons inside it are all
from A to B or from B to A.

/

not half E,. The reason, of course, is that the
noise voltages developed by different portions of a
resistor are entirely unrelated; sometimes they
may happen to add up directly, sometimes they
may cancel one another completely out, and most
of the time they are somewhat between. As we
saw some time ago,* when two alternating voltages
in series are liable to have all possible phase relation-
ships, their squares add up. In Fig. 2(b), then
Ez? = E.2 + E02

or E,= v2E,
which is the same as we found as a consequence of
the relationship between resistance and noise
voltage, which in turn followed from the second
law of thermodynamics. As power is proportional to
voltage-squared, it is true to say that noise powers
add up directly.

And now we can get back to the question that
may have been puzzling some people: how is it
that currents and voltages that arise purely from
chance can be so definite that their values can be
calculated from the simple formulz we have seen? A
full answer would fill a bookt; but we might have
just about enough space left here to get a rough
idea.

*“ Total Power,” Wireless World, March 1952.
tA good one 1o study is “ Frequency Analysis, Modulation and
Noise,” by S. Goldman (1948, McGraw-Hill Book Co.).
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An ordinary piece of conducting material, such as
a resistor is made of, consists of a stationary pattern
of atoms, with vast numbers of electrons flying about
in the spaces between. Although most of the
material is empty space, the electrons are moving
so fast at earthly temperatures that they are continually
colliding with the atoms and being deflected into
some other direction. The whole thing being more
chancy even than a roulette wheel, all directions
are equally likely, and one can base calculations on
that assumption.

What we are interested in is the net movement of
electrons towards or away from either terminal,
because that is what causes the trouble. In Fig. 3
the terminals of a resistor are marked A and B.
Electrons moving horizontally have no effect and
those moving vertically have maximum effect, while
intermediate directions are intermediately effective
according to the angle. This complication can be
taken care of in the mathematics, but to simplify
the picture let us imagine that all electrons are
moving vertically, either up or down.

Suppose at first that there was only one electron,
and somebody was making a note of its direction
at regular intervals of time. This situation would
be similar to someone repeatedly tossing a coin at
random and noting the result of each throw. At
any one throw a head or a tail would be equally
likely. That does not mean that in any even number
of throws heads and tails would always come in
equal numbers. In any two throws there are four
equally likely possibilities; (1) HH, (2) HT, (3) TH,
(4) TT. So two of the same are just as likely as
one of each. In three throws there are eight equally
probable results, because each of the foregoing
four gives rise to two alternatives, depending on
whether the third throw yields a head or a tail.
Out of these eight, only one is all heads and only
one all tails. This process can be continued in-
definitely, and mathematical methods have been
devised to enumerate the probabilities beyond the
point at which it becomes too tedious to write down
all the possible results of a sequence of throws. The
greater the number of throws, the smaller the
proportion that are likely to be all of one kind and
the greater the tendency to average out at equal
numbers of each.

Odds and Probabilities

This does not mean that an exactly half-and-
half result ever becomes highly probable, because
the greater the number of throws the greater the
number of alternative possibilities. Although the
most probable result of a million throws is exactly
half a million of each (so that one would be justified
in calling this the ‘ normal >’ result) the odds are in
fact 1,770 to 1 against it. Deviations from normal
of up to about 100 each way are almost equally
probable. Much beyond that, the probabilities fall
off very steeply—see Fig. 4—and soon becomé
fantastically small. The chance of getting 502,000
heads in a million is 97,000 to 1 against, and 505,000
heads is 130,000,000,000,000 to 1 against! So
although theoretically there is a possibility that a
million consecutive throws might yield a million
heads,t with large numbers one can entirely ignore

tMerely to write down the number representing the odds to 1
against, at the rate of two figures per second, would take 60 solid
hours! To describe such a number as astronomical would be a super-~

lat ive understatement.
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HEADS IN ONE MILLIOR THROWS
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Fig. 4. This graph shows the probability of obtaining a
given number of heads in a million random tosses of a coin.
For numbers differing more than about 1%, from half a
million the probabilities are too small to show. The same
graph applies to tails—and to the number out of a million
electrons moving in one of two equally probable directions.
+ 707 is the r.m.s. value of the deviations from normal,
taken over a period of time.

the possibility of any but very small deviations
from normal.

Still, these small deviations are important, because
they are the basis of our noise. The pattern of
probabilities for a million tosses ot a coin applies
equally to a million electrons moving up or down.
At any given moment, the odds are 1,770 to 1
against exactly equal numbers moving in each
direction. Nearly all the time there is an excess
one way or the other; this fluctuating excess is
noise. The odds are even more heavily against the
excess ever being more than a very small proportion
of the total number of electrons involved. So if at
any time you decide to make a spot check of in-
stantaneous noise current you are almost certain to
find it between quite narrow definable limits.
Fig. 4 shows that in a gathering of a million electrons
the noise current is less than 2,000 electrons (one-
fifth of one per cent) nearly all the time. In any
significant part of a circuit there are vastly more
than one million electrons, and the greater the
number the smaller the percentage excess likely
to occur one way or the other.

It must be remembered that the Fig. 4 pattern
(called, incidentally, a Gaussian or normal error
distribution) shows the most probable values of
instantaneous noise current. From the fact that they
are symmetrical about zero, we can gather that
over a period of time the positive and negative values
will average out, which means that noise has no
long-term d.c. component.

Fig. 4 also shows that the peak noise current,
even over quite a long period, is unlikely to exceed
say one per cent of the theoretically possible one
million electrons. The smaller percentages of
larger numbers of electrons can easily be calculated
from the Gauss formula used for plotting Fig. 4.*

But what would be even more helpful is the

*The probability of a deviation d from the average #/2 in a number
n is exp.—d*/n

Vn
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r.m.s. value, because that is the value which, when
squared, represents noise power, and, as we have
seen, separate noise powers can be added directly
to give total noise power. Calculating the r.m.s.
value from mere probabilities might seem to be a
rather difficult and not altogether reliable enter-
prise. But although the r.m.s. value of the fluctua-
tions itself fluctuates appreciably if it is reckoned
over a short period, over a long period (such as a
second or two!) it remains steady enough to be
given a definite figure. And this figure agrees well
with measurements. By means of mathematical
manipulation that can be found in the appropriate
books, such as the one I mentioned, it can be shown
that it is equal to the square root of the average
number of electrons going one way (i.e., halt the
total electrons). So for Fig. 4 it would be 707.

The r.m.s. number of excess electrons is, of course,
not by itself a value of current. To determine the
current one has to know how fast the electrons are
moving so as to calculate how many are passing
a given point per second.* That is where the tem-
perature comes in; the higher the temperature, the
faster the electrons move. It is also where the
resistance comes in. Just how it comes in does
not immediately spring to the mind, unless your
mind works a good deal faster than mine. But it
can be arrived at in stages, like this:

Let D denote the r.m.s. value of the electron
fluctuation. If we have looked up the right book we
will have seen that by purely mathematical processes
D is equal to \/n/2, where » is the total number of
electrons in circulation. Now the conductivity of a
material is proportional to the number of circulating
electrons per unit of volume. Assuming the length
of the piece of circuit in question is / and that it has
a uniform cross sectional area A, its volume is
/A, so its conductivity is proportional to n/IA. Its
resistivity p is just the conductivity upside down, so

IA . IA
po — Soona p

And therefore, substituting D = +/7,/2 we have

DocA/Iéoc I—K-A‘
2p P

AR
But the resistance R = le,’ 0p ==

IAl !
..DmA/AI‘{-:vﬁ

The number of fluctuating electrons per unit length
of circuit is of course D/I, and if they are moving at
the rate of v units per second the number to pass a
given point per second (to which the r.m.s. noise
current I is proportional) is Dy//. And v is propor-
tional to the absolute temperature T, so

I ccE o —D—T
l l
Lastly, substitute Docl/4/R from above, and
I « flA. Tr_ T
vR I VR

So the upshot of all this is that the r.m.s. noise
current is proportional to the absolute temperature
and inversely proportional to the square root of the
resistance. And wasn’t I relieved to find it worked
out in agreement with the previous results!

*6,242,000,000,000 of them per second make one microamp.

WIRELESS WORLD, MAY 1956
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More Lines /nstead of Colour?

Higher Definition Should

Come First

By D. A. BELL, M.A., Ph.D.

T HE defence of the 405-line system by V. J. Cooper
(Wireless World, April, 1956, p. 173) rests on three
main arguments:

(a) Bandwidth is limited, and the “ value” of tele-
vision does not justify the use of any greater band-
width than at present.

(b) For a given number of lines, it is useful to
employ a greater bandwidth than is calculated on
the traditional basis of a half-cycle per picture point.

(¢) “Economic factors must surely be predomi-
nant in deciding standards.”

As regards (b), the present writer has argued'
that on theoretical grounds, for the perfect reproduc-
tion of all signal waveforms, the traditional minimum
bandwidth should be doutled, not merely increased
by 50%. But this still does not tell us the subjective
difference between two systems which differ both
in number of lines and in relative bandwidth. In
reply to (a), some might say that the programmes
offered are so valueless that no bandwidth at all
should be devoted to television broadcasting: anyone
eccentric enough to want this kind of thing should
pay for a wire relay system. Alternatively, one can
say that some of the programmes are very good,
and deserve to be presented more adequately than
is possible with 405 lines; and in consequence the
use of 3 Mc/s to transmit these programmes inade-
quately, instead of 10 Mc/s to do them justice, is
in fact a waste of the 3 Mc/s.

But the crux of the matter is the viewer’s judg-
ment of the picture on the home receiver. During
a recent visit to France, the writer went into the
lounge of an hotel in Grenoble to glance at the tele-
vision and was astonished at the detail and the
absence of visible lines. One knew that at the end
of the war an 819-line system was developed in
France, in addition to the earlier 441-line system,
but the writer had overlooked the fact that the whole
of French television is now on 819 lines and not on
the “ European ” standard of 625 lines. This choice
by the French authorities is justified by the fact that
one glance at the received picture brought conviction
that the system producing it could be nothing less
than the 819-line system. Its standards are as
follows: 819 lines, with inzerlace; 25 complete pic-
tures per second; fly-back time, 10%; video pass-
band, 10.5 Mc/s; separation between vision and
sound carriers, 11.15 Mc/s; nominal channel width
(including guard bands), 14 Mc/s; carrier-frequency
range, 164 to 200 Mc/s.

At the beginning of 1956 there were 10 trans-
mitters operating, as listed in descending order of

'D. A. Bell. Economy of Bandwidth in Television,
J. Brit. I.R.E., 13 (1953) 447.
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e.r.p. in the table, and it is planned to increase this
number to 37 by the end of 1958. The powers used
are affected by geographical conditions as well as
by the area of population to be covered, and the
programmes seen in Grenoble had been relayed from
the local 300-watt transmitter which is on a 7,500-ft
mountain situated 15 km from the centre of the town.
It was true to say that interference was negligible,
and in particular car ignition interference was not
seen, though on occasion a very fine moire pattern
could be detected by looking closely.

The great advantage of the higher definition is
that large-scale effects can be presented with
adequate detail, e.g., a display of massed folk-
dancing—and solo artists are normally presented as
three-quarter-length or full-length portraits, not
head-and-shoulders only. It liberates television
from the state of being a specialized art having
limited effects at its disposal in order to represent
some form of entertainment, and makes it as free
as the black-and-white film to reproduce visual
entertainments where so desired, or use more natural
“shots” if the moving picture is regarded as an
artistic work. The standard sizes of picture tube
in France are 17in and 2lin, which is comparable
with the size of picture presented by the 16-mm
cinema in the home, and in spite of all arguments
about optimum angle of vision seems pleasing. On
the other hand, the camera craft in some of the
programmes seen by the writer was poor by British
standards. Camera shading effects were common,
and on one occasion a switch to a second camera
turned the picture temporarily into a soot-and-
whitewash display that was almost unrecognizable.
A difficulty associated with high definition is that
when an announcer, for example, is shown seated in
the centre of the picture, there is a large expanse of
plain background in the picture. On some occasions
flicker was just perceptible on this high-light area.
It is just possible that this may have been due to
external interference, but it could be due to the
fact that the sensitivity of the eye to flicker increases
with brightness level: it has been claimed® that a
European television image on 50 ¢/s must not exceed
one-sixth of the brightness which could be used on
an American 60 c¢/s image for freedom from flicker.
This is merely another point to watch in studio

2C. J. Hirsch. Television in the World Today,
Electrical Engg., 75 (1956) 321.
TABLE I
Transmitter E.R.P. (Vision) '

Lille 200 kW

Paris 100 kKW
Marseille 50 kW
Strasbourg 20 kW
Grenoble. . 300 W
Reims 300 W

Lyons 100 W

Metz 100 W
Nancy 100 W

Dijon 50 W
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technique, avoirding large high-light areas when the
field of view is enlarged.

The French television service is entirely govern-
ment operated, and the licence fee is 4,500 francs.
At the official exchange rate this is about £4 10s,
but in terms of food prices and wages it might well
be argued that 4,500 francs does not, in practice,
mean more than our fee of £3. The number of
receivers has been increasing exponentially, is now
about 300,000, and is expected to saturate at about
4% million: this would represent one television
receiver for every three homes. Programmes are a
matter of personal taste, but on a small sample they
seemed a fair mixture of travel film, news, political
interview and variety show, with perhaps more
political interview and comment than we have.

What is the moral of this for the British viewer?
In 1945 there were arguments for retaining 405 lines
and arguments for a system around 600 lines, but
the French results have made it clear that we ought
to be planning now for 819 lines. Unfortunately
the present plans for I.T.V. and for B.B.C. alterna-
tive programmes have allocated Bands II and III,
and if we install a 405-line service in both these
bands we shall have made it virtually impossible for
Britain to have a high-definition television service
within the foreseeable future. Instead, there is talk
of introducing colour because there is a method of
making that “compatible.” In the past, in such
controversies as f.m. versus a.m. sound and high-
versus low-definition television, it has always been
argued that it is important to avoid anything which
would greatly increase the cost of a receiver. This
was Cooper’s final argument in defence of 405 lines.
But can it be said that the introduction of colour
satisfies this criterion? It can rather be suggested
that whereas increasing the if. bandwidth and the
timebase speeds is a routine operation, the design
of a compatible colour receiver involves such fun
and games for the research engineer that he regards
the result as a notable contribution to technical
progress—and, broadly speaking, the cost to the pur-
chaser will be in proportion to the amount of tech-
nical ingenuity which the designer has to exercise.
The following table (based on data published in

TABLE 2
Single
R.F. Stage:— | Cascode pentode | Unspecified
No. of models 57 5 3
No. of L.F. Stages .. 2 3 4 5 6
No. of models .. 6 24 25 7 3

La Télévision Pratique, Jan., 1956) gives an idea
of the effect of the greater bandwidth on the design
of commercial television receivers: in comparing
with British practice, it must be remembered that
these are all operating in Band III.

The majority of these receivers claim a bandwidth
of 9 to 10 Mc/s, and the few with only two if. stages
are described specifically as local-station receivers.
A noticeable design feature is that the difference
between medium- and long-range receivers (the
latter being for 50-75 miles range) is in the elabora-
tion of the synchronizing circuits rather than in the
amount of gain provided.

The specifications of these French receivers con-

240

firm that there is no serious economic problem in
the design of a wide-band television receiver, and
if colour television in any form can be con-
templated the economic argument has been so
thoroughly abandoned that it is a red herring to
drag it up in connection with standards of definition.
It seems to be agreed that the proposed system of
compatible colour could be applied equally to trans-
missions on higher definition than the present British
and American standards, and the question is whether
the introduction of colour is more urgent than the
raising of definition. Having seen high-definition
transmission, under typical user conditions in which
a standard commercial receiver was operated by
persons with no technical knowledge, the writer has
no hesitation in saying that high definition should
come before colour. When you go to the cinema,
do you look to see whether the film is in colour
before you decide to go to a particular film? Do
you even remember how much of the last film pro-
gramme you saw was in colour? Unless your
answers to these questions are very different from
the writer’s, you ought to be asking whether it is
right to pursue the expensive luxury of colour while
accepting in perpetuity the limitations imposed by
405 lines.

CLUB NEWS

Barnsley.—* Crystal-controlled convertors ” is the subject
of the talk to be given by H. Eyre (G5KM) to the Barnsley
and District Ainateur Radio Club at 7.0 on June 8th at the
King George Hotel, Peel Street. Sec.: P. Carbutt (G2AFV),
33 Woodstock Road, Barnsley.

Birmingham.—The June meetings of the Slade Radio
Society will be held on the 8th and 22nd. At the first
meeting D. W. Morris will deal with industrial electronics
and at the second a member of the staff of Mullards will
speak on “ Oscilloscope design and applications for amateur
use.” Both meetings will be held at 7.45 at The Church
House, High Street, Erdington. Sec.: C. N. Smart, 110
Woolmore Road, Erdington, Birmingham 23.

Bromley.—On June 1st, George Hicks (G4JP) will speak
at the meeting of the Bromley Radio Club on **R.C.A.
high-fidelity sound amplification.” Meetings are held at 8.0
at the Shortlands Horel, Station Road, Shortlands, Kent.

Chelmsford.—At the June 14th meeting of the Chelmsford
group of the British Amateur Television Club, F. Turner
will speak on 70-cm transmitters. The meeting will be held
at 7.30 at 10 Baddow Place Avenue, Great Baddow. Sec.:
D. W. Wheele (G3AK]), 56 Burlington Gardens, Chadwell
Heath, Essex.

Newcastle.—The next meeting of the North East Amateur
Transmitting Society will be held on June S5th at 7.45 at
the Liberal Club, Pilgrim Street. Sec.: O. W. Docherty, 130
Grainger Market, Newcastle-upon-Tyne 1.

Servicing Exams : Record Entry

A TOTAL entry of 822 candidates for this vear’s examination
for the Radio Servicing Certificate, for which the practical
test was held on May 12th at 41 centres, is announced by the
Radio Trades Examination Board. This is an increase of
approximately 609 on the 1955 figure—the previous record.

A condition of entry for the examination for the Television
Servicing Certificate is that the entrant must hold the Radio
Servicing Certificate and the number of entries is therefore
considerably smaller. The total of 137 is, however, an in-
crease on previous years. The practical test is on June 16th.

Both these servicing certificate examinations are conducted
jointly by the City and Guilds of London Institute and the
R.T.E.B. (9 Bedford Square, London, W.C.1) from whom
particulars of future examinations are obtainable.

WIRELESS WORLD, MAY 1956
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Manufacturers’

NEW EQUIPMENT AND

FElectrostatic Field Meter

FIRE and explosion hazards associated with the fortui-
tous generation of high electric field strengths in many
manufacturing processes are reduced if early warning
of the growth of the field can be given. In the meter
made by M. L. Electronics, Ltd., Holly Road, Twicken-
ham, Middlesex, separate output terminals are provided

Electrostatic field meter
(M. L. Electronics).

from which a signal is applied to any form of alarm
relay when the field strength exceeds a predetermined
level.

The potential developed on a probe electrode is modu-
lated by alternately exposing and shielding the electrode by
an earthed rotating shutter. After amplification the signal
is applied to a phase-sensitive detector and measured by
a centre-zero instrument which indicates the polarity of
the field. The full-scale reading can be varied between
1 and 9 kV/metre and an outlat plug provides 300 volts
for calibration purposes. Terminals are also arranged
for connection to a recorder.

Television Turret Tuner

A TOTAL of 12 channels is provided in a2 new television
turret tuner recently introduced by Brayhead (Ascot),
Ltd., Full View Works, Kennel Ride, Ascot, Berks.
The tuner has two valves, a twin-triode neutralized
cascode r.f. stage and a pentode-triode mixer/oscillator.
The input impedance is 75 ohms.

The aerial coil segments on the turret provide for use
of bandpass circuits as these may be required with a
high i.f. (35-38 Mc/s) on Band I to ensure trouble-free
operation on Channel I, or to give good image signal
rejection on Band III with a low i.f. Bandpass circuits
are used also between the if. and mixer stages.

radio control unit.

WIRELESS WORLD, MAY 1956

ACCESSORIES

Left: Brayhead |2-channel television turret tuner. Above:
Staar Electronics record changer and (right) transistorized

Products

FOR RADIO AND ELECTRONICS

Oscillator injection is by a combination of inductive
and capacitive couplings, while drift is compensated for
by means of negative-temperature coefficient capacitors.
On Band I these limit the drift to —85kc/s and on
Band III to +35kc/s to —88kc/s. Fine tuning of
the oscillator (concentric with the turret-operating
spindle) allows for a variation of 700 kc/s on Band I
and 3 Mc/s on Band III. Coils are mounted radially
and cores adjusted through holes in the turret.

Although produced primarily for set manufacturers
the tuner is available to home constructors.

Moving-coil Loudspeakers

THE Lorenz (German) moving-coil loudspeaker system
is now available in this country through Technical Sup-
plies, Ltd., 63, Goldhawk Road, London, W.12. Known
as Type LP312-2 it comprises a 12-in low-frequency
unit and two 24-in high-frequency units mounted with
divergent axes on a bridge across a diameter of the
larger unit. The flux density is 17,500 gauss in each
case; but the impedance of each h.f. unit is 5.5 ohms
and of the Lf. unit 15 ohms. Component values and a
circuit for a suitable cross-over network (2000 c/s) are
supplied; also the dimensions of suitable alternative
vented cabinets. The nominal overall frequency cover-
age is 15¢c/s to 22.5 kc/s with a power rating (average)
of 25 watts. The price is £14 19s 6d (not subject to
purchase tax).

The high-frequency unit is available separately for
use with existing loudspeakers and costs £1 19s 6d
including purchase tax,

Radro-controlled Record Changer

A NOVEL record player with automatic record chang-
ing by remote radio control is to be manufactured in this
country by Staar Electronics, Ltd., 39, New Oxford
Street, London, W.C.1. It takes up to ten records, has
four turntable speeds, including 16 r.p.m. for “talking
book ” records, and can be used with small or large
centre-hole records.

A transistorized unit attached to the record changer
receives control signals from a hand transmitter unit
(battery operated and also using transistors) and enables
the operator to reject or repeat records at will. The
output for the pickup can also be made to modulate an
rf. output from the receiver (““transcription unit”)
which is then picked up by a standard radio receiver or
radio-gramophone and reproduced in the normal way.
A G.P.O. special transmitting licence for radio con-
trolled devices would be required.

et

241

MaA amaricanradiahictan: oo



www.americanradiohistory.com

TELEVISION IN (ol AgY e

PERATING
GERMANY (O KENSBURGY ANy ERD OF 105

FUTURE TRANSMITTER STATION

1
i
i
i
RELAY STATION '
STUDIO i
MAIN CONNECTING BAR
BRANCH CONNECTION .
DIRECT RECEPTION :

//
L A Miles
4 7 EGESTORFgw 0 10 20 30 40 50
BREMEN: ~ Onn b iy
OLDENBURG il

Q
S
; MELLENDORF N
& JANOVER
A - ) \\ E............:
g - ATEUTOBURGER NG 3
T 0 WALD T N o
BECKM HARZ-WEST °, 1
. B ) ) .:""': e ﬂ
. HOHER o
-MEISSNER A ™ .
WUPPERTAL g/ I .
. /’ ) .'x_; 5
COLOGNE B|EDErj‘I§)gf,_z S ¢
A ”
G OLBERG
* BONN £5
LENZTS - . KREUZBERG-7:.
COBLENZ /i .. WASSERKUPPE 7.
GROSSER ‘FELDBERG - - YCOBURG
CP R @
FRANKFURT
JBAMBERG ;
SLOvAKI A
WURZBURG

IWEIBRUCKEN \\\

N
BADEN-BADEN

BRODJACKLRIEGEL

- el \\ :
» HORNISGRINDE, _
7 R T N A ¢ T Y N
(o4
<«
~ GRUNTEN,
SWITZERLAND B “
242 WIRELESS WORLD, MAY 1956

www americanradiohistory caom



www.americanradiohistory.com

Television

in Germangyg

DEVELOPMENT OF THE WESTERN-ZONE
NETWORK—AND TS LINK WITH BERLIN

By W. NESTEL,* Dr. Ing.

ALTHOUGH an experimental television service
was established in Germany as far back as 1936 and
a public service had been planned for the end of
1939, the war prevented any further development
and it was not until Chrisimas 1952 that television
really became fully available to the German people—
to those in the West at any rate. Since none of the
pre-war 441-line equipment was available it was
possible to adopt the new 625-line C.C.I.R. standard.
Reconstruction after the war actually began in 1948,
and by the time the service opened the Western-
Zone network consisted of five transmitters—at
Berlin, Hamburg, Hanover, Langenberg and
Cologne—and four studios, one in Berlin, one in
Cologne and two in Hamburg. Connections between
the studios and transmitters were made by radio
links.

This represented the first phase of the post-war
development scheme. In planning the further ex-
tension of the television network, one of the
important things which the authorities have had to
bear in mind is the regional and de-centralized
nature of cultural life in Germany. There is no one
town which has a predominating influence in this
respect, so it has not been possible to establish a
single main centre for programme production as has
been done in Britain and France. The system has
been arranged, therefore, so that the existing broad-
casting companies in the various big towns supply
contributions to a joint programme—a principle
which is known as Fernseh-Sammelschiene or tele-
vision “collecting bar.” Consequently all the studio
centres which have been established for sound broad-
casting have now acquired extra equipment for the
production of television programmes.

As can be seen from Fig 1, these studio centres

;Nordwestdeutscher Rundfunk, Hamrburg.

HOMBECK
Left: Fig. 1. Showing the route of the

television * collecting bar *' in Western
Germany, with transmitters and their
approximate service areas.

HEIGHT (METRES)

Right: Fig. 3. Cross-section of territory
between Hohbeck and Berlin.  (The scales
in height and distance are not the same, of

.

Fig. 2.

Decimetre-wave relay station in the ** collecting
bar *’ system.

are situated at Berlin, Hamburg, Hanover, Cologne,
Bonn, Frankfurt, Baden-Baden, Stuttgart, and
Munich. It can also be seen that the tele-
vision collecting bar is not only a method of opera-
tion but a complete chain of radio links (indicated
by the heavy black line). As such it will take in
programmes from any part of Western Germany, and
also distribute the joint programme to the various
transmitters. Actually the joint programme only
occupies the complete system during the main trans-
mission hours in the evening. Outside of these hours
the individual broadcasting companies are at liberty
to transmit their own regional programmes, and for
this purpose the collecting bar can be split into
sections as required.

Most of the radio links in the system work on
decimetre wavelengths and Fig. 2 shows a typical
relay station housing the directional transmitting and
receiving equipment. The link between Hohbeck
and Berlin, however, is rather different because it
has to pass over nearly 150 kilometres of Russian-
occupied territory in a single jump (see Fig. 1). This
could not be spanned by decimetre-wave equip-
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ment because on these frequencies it is necessary to
have relay stations at intervals of about 50 km, so
instead a v.h.f. link has been used, working in the
region of 200 Mc/s.

Fig. 3 shows a cross-section of the territory
between Hohbeck and Berlin, and ir will be seen that
the main difficulty is the curvature of the earth acting
as an obstacle to line-of-sight propagation. More-
over, this means that the waves have to pass very
close to the surface of the earth where tropospheric
disturbances can cause severe fluctuations in signal
strength. The amplitude of these fluctuations be-
comes greater the farther the line of transmission
extends beyond the geometrical herizon, so it has
been necessary to make the radio horizons as far away
as possible (that is, as near to the distant station as
possible) by using very high masts for the aerials. The
masts are actually 492ft high at both ends of the link.

To make sure that the signal strength never falls
below the minimum required for reliable operation,
the transmitters at both ends (the link is two-way)
have the high output power of 10kW, while the direc-
tional aerials have the exceptionally Ligh gain (for the
200-Mc/s region) of 500:1. This gives an effective
radiated power of 5 megawatts! The transmitters are
conventional equipments of the kind used for tele-
vision broadcasting but the aerials are somewhar

5 - » - s :%
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e AR OR i

R AR

Wl
e
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a

unusual, as can be seen from Fig. 4. Each consists
of 240 dipoles mounted in groups of eight in front
of flat reflectors, and as can be seen from Fig. 5 a
very pronounced beaming effect js obtained from
the arrangement. The receivers ased in the link
are specially developed types for relay work, and
have a.g.c. circuits, working on the svnc-pulse ampli-
tude, which will correct fluctuations of up to 1:10
in the input signal.

Regarding the video equipment of the television
collecting bar, each regional centre in the scheme
has one studio, a television O.B. van with two or
three cameras and a film team using 16-mm equip-
ment. At the two ends of the bar, however, at Ham-
burg and at Munich, the installations have b=en
made more elaborate so that programmes on a more
ambitious scale can be produced. The Hamburg
cenire, for example, which is in the suburb of
Lokstedt, contains three large studios and one small
one, together with the appropriate control rooms.
If necessary the three large studios can be combined
into one by opening the large doors which normally
scparate them. At Munich the television centre has

three studios altogether.
The cameras used in the studios are Super-
Iconoscope types requiring a light intensity of nearly
(Continued on page 245)

PWESS

Fig. 4. Directional aerial array
of the 200-Mc/s radio link at
Berlin.

Right: Typical television O.B. van.
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Fig. 5. Polar diagrams showing the radiation patterns,
() horizontal and (b) vertical, of the directiorai aerial at
Hohbeck.

100 foot-candles for good picture quality, while for
outside work Super-Orthicon cameras have been
adopted because they will operate with a light
intensity of only 5 foot-candles. The first-mentioned
types are used, in spite of their great demand for
light, because of the more accurate geometrical image
reproduction and, in particular, better image grada-
tion. Since the light intensity required in the tele-
vision studios is about equivalent to that in film
studios the performers are quite used to it. With
outside broadcasts, however, the picture quality has
to take second place to the need for ensuring a trans-
mission of some kind even when the light is very
bad. In this work special camera objectives are used
which permit a wide variety of viewing angles to be
selected, and also vari-optics (made in Britain!)
whose focal length can be varied in the ratio of 1:5.

The Super-Iconoscope camera made in Germany
(Fig. 6) is somewhat different from those produced
in other countries. The mast notable difference is
in the use of an optical viewfinder, and in our view
this has a great many advantages over the electronic
viewfinder. In the first place the image field is
somewhat bigger than the transmitted image and
consequently is more helpful in picking out the best
viewing angle. Next, the focusing of the camera is
improved, since with the electronic viewfinder the
line structure tends to obscure the point of optimum

WIRELESS WORLD, MaAy 1956
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Fig. 6. Super-lconoscope camera with optical viewfinder.
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FOCAL ADJUSTMENT
Fig. 7. Curve of picture definition against focal adjust-

ment, showing the limitation on proper camera focusing
imposed by an electronic viewfinder.

focus so that one can never be sure when one is on
it. This is illustrated by the diagram in Fig. 7. We
also consider it an advantage that the camera operator
is solely responsible for the viewing angle and the
image definition: the responsibility is not shared
between him and the technician at the camera
amplifier, as with the electronic viewfinder.

Another point is that the brightness of the optical
viewfinder picture varies in accordance with the
exterior brightness, whereas the constant brightness
of the electronic viewfinder picture is too poor in
sunlight and too intense in dark rooms. Finally
there is the smaller number of component parts in
the optical viewfinder, which makes for greater
reliability and also a re-
duction in size and
weight.  These advan-
tages seem SO important
to us that we cannot
undeistand why such
uncritical preference is
given everywhere to the
electronic viewfinder. In
the author’s opinion, the
electronic viewfinder 1is
of importance only in
cameras equipped with
vari-cptics.

During the three years
that the television service
has been running a good
many technical improve-

Fig. 8. Control centre at
Cologne far Eurovision.
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Fig. 9. Combined television and v.h.f. sound aerial of the
Teutoburger Wald transmitter.

ments have been introduced. Among these the
differential equalizer, which was brought in follow-
ing the example set by the B.B.C.,* is particularly
worth mentioning. Another type of correction has
been introduced in the transmitiing equipment to
compensate for the phase distortion in receivers (to
which the picture is very sensitive) caused by the
vestigial-sideband and selectivity characteristic of
the i.f. response curve. In the television collecting
bar system a control centre has been set up at
Cologne (Fig. 8) specially for FEurovision pro-
grammes, and this contains a standards converter for
converting foreign standards into our 625 lines.

*G. G. Gouriet. ““Spectrum Equalization,” Wiveless Engineer, May
1953.

Fig. 10. Total

The Stuttgart television and v.h.f. tower.
height is 690ft while the * crow’s nest’’ is 50ft in diameter
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The control centre at Cologne, incidentally, con-
sists of three rooms, one being for technical opera-
tions and another for programme arrangements,
while the third is a studio for making announce-
ments and giving commentaries. The technical
operations room is equipped with a picture switch-
ing desk handling all the necessary inputs and out-
puts, mixing desks for vision and sound, and 20
television sound and control lines with the appro-
priate telephone and switching devices. There are
also two 35-mm film scanners, a slide scanner,
monitoring and test equipments, a teleprinter and
a spare power supply. On some occasions this con-
trol centre has taken over the job of the Eurovision
co-ordination centre at Lille when this has been
necessary for technical or staffing reasons.

Coming now to the transmitters, most readers will
probably be aware that the majority of German tele-
vision transmitters operate in Band III in the region
of 200 Mc/s. There are, however, a few stations
operating in Band I. Fig. 1 shows the present trans-
mitters and their service areas and also includes the
transmitters which are expected to be in operation by
the end of the year (with their estimated service
areas). The other transmitters, shown without ser-
vice areas and not linked to the “collecting bar,”
will not be ready for some time yet. At present some
70 per cent of the population live in districts where
good reception is obtainable. When the extension
planned for the end of 1956 is completed about 80
per cent of the population will be provided for. A
further extension will be necessary to fill in the last
few blank spaces on the map, and it is likely that a
new frequency band near 500 Mc/s will be used for
this, as well as for a possible alternative programme.

Incidentally, it proved to be a great advantage in
the construction of the television stations that the
transmitting technique, network planning, choice of
sites and use of aerial masts could be coupled with
the v.h.f. sound broadcasting network completed
only a short while beforehand. Fig. 9 gives an
example of this, showing how the aerials for tele-
vision and v.h.f. sound are combined into one.

From the point of view of mechanical design the
Stuttgart station near Degerloch is particularly inter-
esting. It is a tall tower 530ft high (see Fig. 10) with
a four-storey “crow’s nest” on top which contains
the transmitters and a restaurant, surmounted by the
160-ft lattice aerial mast,

At the receiving end, the development of the last
three years has resulted in a considerable reduction
in receiver prices because of the increasing number
of sets manufactured. At the same time the average
size of screen has increased from the 14 inches
diagonal originally preferred to 17 inches, while
quite a large number of receivers even have screens
of 21 inches. Projection receivers for hotels giving
3ft-wide pictures and for cinemas giving 13ft pic-
tures are also on sale. On the occasion of the
German Radio Show at Dusseldorf in 1955 the
industry showed what it could do, while the public
demonstrated its increasing interest in television. At
present some 290,000 receivers are in operation—and
this does not include all the sets for which no licences
have been taken out. In a few years’ time we have
every hope that the number of viewers will reach
the 5 million mark as in Great Britain at the moment.
At any rate, television techniques in Germany are
prepared for it, at both the transmitting end and the
receiving end.
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NEW MAGNETIC MATERIALS

A RANGE of permanent magnet
materials having properties intermed-
iate between Alcomax and Columax
has been introduced by the Perman-
ent Magnet Association. It will be re-
membered that Columax is an alloy
which has a columnar crystalline
structure and the highest performance
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of any known p.m. material; but it is
difticult to produce economically in
large quantities.

The new materials, Alcomax S.C,
are semi-columnar and can be pro-
duced in short cylindrical shapes

from Zin diameter upwards for use
in loudspeaker magnets.

H (0ERSTEDS)

Typical magnstization curves for normal Alcomax Il and Alcomax Il S.C,,

together

with etched sections showing their crystalline structure.

FARADAY CIRCUS?

ALTHOUGH there are memorials
to Michael Faraday at the Royal
Institurion, the LLE.E. and in West-
minster Abbey, there is no memorial
to him in the Borough of Seuthwark
where he was born. With the re-
development of the area :ncluding
Newington Butis—his birthplace—it
is proposcd to name an important
road junction nearby after him and
10 erect a memorial. A committee of
represeutatives of various institutions,
including the IL.E.E., the Faraday
Society and the Royal Institution, has
therefore been set up to investigate
the most desirable kind of memorial
to be erected.

It can perhaps be claxmed on
Faraday’s behalf that he propounded
the fundamental principle of radio.

WIRELESS WORLD, MAy 1956

In a letter, deposited at the Royal
Society in 1832 “to take possession
as it were of a certain date” should
his views be confirmed by experi-
ments, he wrote “Certain of the re-
sults of the investigations . . . lead
me to believe that magnetic action 1s
progressive, and requires time; i.e.,
that when a magnet acts upon a dis-
tant magnet or piece of iron, the in-
fluencing cause (which I may for the
moment call magnetism) proceeds
gradually from the magnetic bodies,
and requires time for its transmission
which will probably be found to be
very sensible. I think also, that I see
reason for supposing that electric in-
duction (or tension) is also per-
formed in a similar progressive
way. .. .7
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RANDOM RADIATIONS

By  DIALLIST"

Ally Pally

IT°"S HARD to realize that it’s
twenty years all but a few months
since the Alexandra Palace station
started the world’s first high-defini-
tion television service. Eut twenty
years it will be, come November.
Old hands (and even some of the
not-so-old ones) may recall that it
began with two rival systems on trial.
One was the Baird with sequential
scanning and the other the Marconi-
E.M.I. using line interlace.  Each
concern installed its own transmitter
and for some little time they were
used alternately for periods of a
week. There wasn’t then any Sun-
day television. Eventually, the inter-
laced scan was found to give the
better and less flickery picture and
sequential scanning dropped out.
Note that I wrote “the first high-
definition television service.” The
first television transmissions were
actually made a good few years be-
fore that on London’s 9-kc/s sound
broadcasting channel by means of
the original Baird 30-line scanning-
disc system. The real image was
quite tiny, but a lens increased its
apparent size to something like that
of a quarter-plate photograph.

A Good Start

The London television station is
outside my receiving range now; but
from what one hears the new station
at the Crystal Palace seems to be
fulfilling expectations, to say the
least of it. Many with older double-
sideband receivers who didn’t expect
to get an acceptable picture are more
than satisfied with the results.
Naturally, it’ll take a bit of time to
get things sorted out: lots of viewers,
for example, probably forgot to have
their aerials reoriented. The fact
that the coverage is so good with a
“jury ” mast and an e.r.p. of only 60
kilowatts shows that wonderful re-
sults should be obtained when the
permanent 640-foot tower comes
into use within the next 12-18
months and the e.r.p. eventually goes
up to 200 kilowatts.

Electronics on Show

HOW MANY exhibitions are there
each year in London alone in which
radio and kindred electronic gear
are shown? Besides the National
Radio Show, I can think right away
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of the R.E.C.M.F. Exhibition, the
Television Society’s, the Physical
Society’s, the S.B.A.C. (Farn-
borough), the Ideal Home, B.LF.,
Electrical Engineers’ Exhibition, the
Motor Show and the Marine and
Shipping Exhibition. And there are
probably several more. It does seem
an awful lot when you come to think
of it; but I suppose it’s worth while
to have so many. At some of them,
of course, specialized forms of
apparatus are on view: aircraft radio
at the S.B.A.C. show, marine radar
and communication equipment at the
Shipping Exhibition, and so on.
Exhibitions are some of the manu-
facturers’ best shop windows, for
they attract so many potential buyers
from abroad as well as from this
country.

Clearing Band II1

THE allocation of Channel 10 to the
Yorkshire I.T.A. transmitter on
Emley Moor shows that some pro-
gress is being made in the clearing
of Band III for television. The
P.M.G. has told us that he hopes
to have two more Band III channels
(making five in all) free reasonably
soon. But the authorities concerned
will really have to get a move on
if they’re really anxious for I.T.A.

to expand as rapidly as possible.
I.T.A’s plans include at least two
stations to be opened during next
year. These are Scotland and
South Wales. Both the Authority
and the dealers and viewers in
the districts concerned need to
know which chanrels will be
assigned to particular areas so that
they can plan accordingly. And
it’s rather important that those who
manufacture aerials should know
what channels they have to cater for.

Suppressors That Don’t

MOTOR VEHICLE ignition inter-
ference doesn’t seem to me to show
any signs of decreasing; in fact, I'm
inclined to think that it’s becoming
heavier and more annoying than
ever. The law obliges all new
vehicles to be fitted with suppres-
sors; yet a good many of those of
quite recent date cover the TV
screen with lines of interference as
they pass. Have the suppressors
been removed? Or aren’t they of
the right kind? Ineffective suppres-
sors are sometimes fitted by manu-
facturers to various domestic
electrical appliances. It’s rather a
shock to the purchaser of a gadget,
which is stated to be suppressed, to
receive, soon after he (or more often

ASSOCIATED
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she) starts to use it, a visit from
someone suggesting that they are
causing quite a bit of interference.
The wise person does not buy such
things without first insisting on a
demonstration to prove that they
don't cause interference.

Adaptors and Convertors

The P.O. is showing signs of get-
ting tougher in the matter of inter-
ference with television reception
from sets which were either unsuit-
able for conversion, or have been
fitted with unsuitable Band III
adaptors or convertors. In some
areas, at any rate, people have been
told that they’ll be for it if they
continue to use such sets fer Band
III reception. Dealers should, I
feel, be more cautious about carry-
ing out adaptation jobs. It doesn’t
do them much good to have cus-
tomers who, after spending a tidy
sum on having their sets adapted,
find that they can’t switch on the
1.T.A. programmes without arousing
the wrath of their neighbours.

Radar Progress

WHAT enormous strides radar has
made since it was first developed by
the “back-room boys” of Bawdsey
and christened R.D.F. The first
Army equipment, GLI1, could
measure only range and bearing and
it wasn’t at all an easy thing to use.
The Bedford attachment for measur-
ing the angle of elevation (and so
enabling the height of an aircraft to
be found) wasn’t in anything like
general use until about a vear after
the start of the war. Then came
GL2, which was a vastly better out-
fit, though it had the drawback of
containing far too many mechanical
bits and pieces—gear trains and
suchlike—in its innards. Both of
these GLs were metre-wave €quip-
ment; but GL3 and its successors
used the then newly developed cavity
magnetron and wavelengths dropped
to the centimetre region. Automatic
following was the next big advance
and that has now been brought to
such perfection that, once you’ve
selected your target, you just lock
the instrument on to it and it
does the rest. Some years ago
Sir Edward Appleton suggested that
one day we might have what he
termed “radar - television”: you
wouldn’t just see a “blip” on the
screen; you’d see the target ship or
‘plane so clearly that you could
identify it. Marine radar can already
give such clear pictures of coastlines,
harbours and so on that we’ve gone
quite a way towards radar-television.

WIRELESS WORLD, MAY 1956

MULTI-STRIP
CONNECTORS

BULGIN

FOR INTERCHASSIS AND RACK CONNECTION

MANUFACTURED from the finest-grade
Bakelite Sheet, with rolled butt-jointed hollow

pins for tip-soldering, and fully floating self-

aligning sockets with integral solder-tags.

Both Pins and Sockets are Electrolytically
tinned for reliable soldering. They are designed
for use in electronic equipment requiring
in

multiple connections, and are available

3,4,5, 6,8, 10 and 12 way models.

ELECTRICAL RATING. Insulation between
adjacent poles, or to fixing screw (6 B.A.),
withstands 2,000 V. A.C. 50 cycles test.

Maximum recommended working voltage
pole to pole and poles to fixing screw is
500 V. D.C., 350 V. R.M.S. A.C. Contact
resistance-measured  with low-voltage
D.C., at 5 Amperes, is less than 0.002
Ohm and the maximum continuous
carrying rating of 5 Amperes (A.C. and
D.C.) per pole is conservatively fixed.

00 0% % o% % 0%
DXEX T I EXTXS

CHR K RK )
EXEX I XL

Other
Crocodile

Bulgin components include:

clips, fuses and holders,

control-knobs, jacks and jack-plugs,

mains and low-voltage connectors,

resistors, pilot-lamp holders, signal-

lamps, micro-switches, thermal cut-

outs, toggle-switches, test-prods,
tag-strips and group-boards, valve-
holders and valve-top connectors,
etc. Send for

195/WW, price

potentiometers,
latest catalogue
/- post free.

A. F. BULGIN & CO., LTD. - BARKING - ESSEX
Rippleway 5588 (5 lines)
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UNBIASED

Presbyotic Problems

IT IS an astonishing thing how few
cinemas provide special phone-fitted
seats for people who are hard of
hearing. One manager with whom
I raised the question said they were
not needed now that good hearing
aids are available through the N.H.S.
I could not agree less. My own
hearing is far from 100 per cent and
I have often compared listening to
B.B.C. programmes with a conven-
~ tional hearing aid and with a pair of
earpieces coupled direct to the out-
put of the set. The latter is very
much the better.

In fact, the use of 2 modern hear-
ing aid which is excellent for
ordinary  conversational  purposes
does not give me such good results
as does an old-fashioned ear trumpet
directed at the loudspeaker. Per-
haps some of you acoustics experts
can tell me why. The result is that
when Mrs. Free Grid and I go to a
friend’s house in the evening I in-
variably take my ear trumpet with
me in case we are invited to look at
or listen to some special programme.

My ear trumpet naturally excites
ridicule and jokes about approaching
senility which are not made when an
electrical hearing aid is used. As for
signs of approaching senility, surely
everything in life is that, including
the cutting of a baby’s teeth and the
growing of its hair which do not
happen until it has moved a litde
along the road from the cradle to the
grave.

I think the loss of fidelity, when
listening to a loudspeaker with a
hearing aid stuck in front of it, arises
because the signals, having just been
converted from electrical to acoustic
energy, have once more to be re-con-
verted to electrical impulses by the
hearing-aid mike and then again

turned into acoustic ones by the ear-
This extra conversion is the

piece.

My ear trumpet excites ridicule.
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By” FREE'GRID

last straw which breaks the camel’s
back.

I have successfully solved the
problem in my home by adopting
the new technique of concealing a
metal conductor fixed around the
room and using a pair of induction
carphones.  Surely cinemas and
churches too should be fitted with
a conductor fitted on the backs of
all seats. In many buildings having
nasty echoes and poor acoustics
generally, even those of normal hear-
ing would welcome this.

Transistorized Telearchics

I AM interested to hear that a re-
cord changer is to be marketed
which can be remotely controlled by
a transistor transmitter small enough
to be held in the hand. The firm
responsible for this is also to market
a radio gram—not to be confused
with an ordinary one-word radio-
gram—in which there is a wireless
link between the record player and
the amplifier. Maybe the two instru-
ments will be combined.

Basically the two ideas are not
new, but this practical application of
them in modern form most certainly
is. I would have liked to buy one
of these new instruments—but one
thing deters me and that is this. The
range of the small transmitter is said
to be 25 yards. But only a few feer
separate me from my neighbour on
the other side of the party wall. Thus
if he objected to my playing Sousa
in full blast he would only have to
buy one of these new instruments
himself and use its transmitter to
turn off my record player. In fact it
could develop into a duel of rapid
fire between our two pistol-grip
miniature transmitters; in-out, in-
out, like a French government.

Worse than that, the transmission
from my radio record player would
pass through the party
wall and could be
used to operate the
amplifier part of his
instrument. Thus he
could just sit back
with a tankard of beer
and enjoy himself at
my expense, leaving
me to shoulder the
cost of constantly get-
ting new records; with
L.P. ones at 35s apiece
he would save no
mean sum of money.

Even if the makers
arrange that instru-
ments sold to neigh-
bours be adjusted to
slightly different fre-
quencies, as I expect
they will, my own
neighbour could easily

waany americanradiohictans com

find out my frequency and adjust
his instruments accordingly. I can
see no solution save the unesthetic
one of lining my walls, ceiling and
floor with earthed wire-netting and
I hope the manufacturers will supply
a roll of it with each instrument they
sell.

Three Minutes’ Silence

WHILE at the B.ILF. I noticed
among the exhibits of Smith’s, the
well-known firm of clock makers,
one of those timepieces with speci-
ally marked dials for use in ships’
wireless cabins. They have two red
segments which at their circum-
ferential end extend from the 15th to
18th and the 45th to 48th minutes
after the hour, respectively.

Radio officer’s timepiece.

These are the periods when ships’
transmitters are intended to keep
silence in order to enable a careful
look-out—or more correctly, listen-in
—t0 be kept for distress signals and
the red segments are to remind the
operator to stop transmitting.

One of the firm’s representatives
on the stand, noticing my interest in
these clocks, told me in very sar-
castic tones that the red segments
were really only ornamental as few
operators at sea bothered to observe
these periods of silence. I have
heard this criticism before, but, while
there are undoubtedly some black
sheep afioat, I don’t think that the
non-observance of this silence 1is
entirely the operators’ fault.

At a time when operators are busy
handling heavy traffic surely it is all
too easy for them to overlook the
approach of the 15th and the 45th
minute of each hour. Surely the
fault lies with higher authority who
should call upon the clock manufac-
turers to do something better than
paint these clock faces like those of
Mrs. Free Grid and her friends when
going out for an evening.

The proper remedy is to fit the
clocks with simple electrical contacts
so that a warning signal could be
injected into the operator’s ear-
phones. This, I feel sure, would
make all the difference in the world
and would really result in a deep and
dramatic three minutes’ siience at sea
every half-hour, as is intended by
the international regulations.

WIRELESS WORLD, May 1956
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The “AVO’’ Valve Characteristic Meter,
MKk. III is typical of the ingenuity of design
and high standard of workmanship that
exemplify all of the muiti-range instruments
in the wide ““AVO”’ range.

It is a compact and comprehensive meter that
will test quickly any standard receiving valve or
small transmitting valve on any of its normal
characteristics under conditions corresponding to
a wide range of D.C. electrode voltages. The
method of measuring mutual conductance ensures
that the meter can deal adequately with modern
T.V. receiver valves. It does many useful jobs too
numerous to mention here, but a completely
descriptive pamphlet is available on application.

List Price complete with Instruction Book
£75 and Yalve Data Manual.

A
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SPECIALISED
SOLDERING
EQUIPMENT

MODELS

% Bit (Instrument Work)
List 70

+% Bit (Factory Bench Line
Assembly) List 64

1 Bit (General Tagging)
List 107

All Models, Solder Pot
& Cable Strippers, Etc.

Manufactured to meet
Voltage Supplies from
6[7v. to 230/50v.

WIRELESS WORLD

ADCOL P

(Ragd. Trode Mork)

SOLDERING INSTRUMENTS

May, 1956

ILLUSTRATED

DETACHABLE 7« BIT MODEL
LIST 64

For Factory Bench Line
Assembly

PROTECTIVE SHIELD
LIST 68

British, Foreign Pats.
and Registered Designs

REPRESENTED IN
CANADA SOUTH AFRICA

SWEDEN FRANCE
SWITZERLAND FAR EAST
ETC.

Write for Catalogues
ADCOLA

PRODUCTS LTD.

GAUDEN ROAD,
CLAPHAM HIGH STREET,
LONDON, S.W.4

Telephone : MACaulay 3101 & 4272
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HF.
POWER
TRANSFORMERS

H.F. power transformers of outstanding effi-
ciency are the latest additions to the Mullard
range of high quality components designed
around Ferroxcube magnetic cores.
Utilising the unique characteristics of Ferrox-
cube to the full, Mullard H.F. transformers are
smaller, lighter, and less costly than trans-
formersusingalternative core materials. These
advantages are particuiarly marked in trans-
formers required to handle powers of up to 2kW,
between the frequency range 2kc/s to 2Mc/s.
Mullard transformers are already finding wide
use in applicationsas diverse as ultrasonic H.F.
power generators_and aircraft power packs
operating from an aircraft’s normal A.C. sup-
ply. In the latter application, the low leakage
field of Ferroxcube can eliminate the need for
external screening, thereby reducing the size
and weight of the transformer even further.
As with all Mullard high quality components,
these H.F.power transformers are designed and
built to engineers’ individual specifications.
Write now for details of the complete range of
components available under this service.

............ UP TO 2 kW

FREQUENCY RANGE . .. .2 Kcfs to 2 Mc/s

Ferroxcube magnetic cores

R ‘Ticonal’ permanent magnets
Mullard Magnadur ceramic magnets

MULLARD LTD « COMPONENTS DIVISION « CENTURY HOUSE ¢« SHAFTESBURY AVENUE - “é(l}Z
- MCIA
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V-HF & U-HF

cafions
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e S ———— . | ’ Specially suited for

' Moniforing,
Field Tes/s,
Laborafory,

_ Et
G ‘

eq Superbly engineered and of ad-

6&@ vanced design, the two models offered

possess excellent electrical characteristics and

SR % are robustly constructed for service In any climate.

The *“770 R ' has continuous AM/FM coverage from 19 Mc/s
to 165 Mc/s; the “770 U ™ from 150 Mc/s to 500 Mc/s. Both

0 PROp

40" %

R

%@« giving high reliability. Self-contained when operated from a.c. mains and with
provision for use on external power supplies. Fully descriptive literature with illustra-
tions and performance curves available on request.
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Sl e

Manufactured by STRATTON & Co. Ltd., BIRMINGHAM, 31




May, 1956 WIRELESS WORLD

. mobile Tele-co
Vibrators

Where the need for immediate transmission of information or instructions is
of vital importance, mobile tele-communication equipment plays an increasingly
important role—especially where direct contact between base and field operator,
vehicle and base, or vehicle to vehicle is necessary in the interests of increased
efficiency and lower operating costs.

The success of such communication over distance lies in the consistent
efficiency of one component . . . the Vibrator. Without it, and its ability to with-
stand sustained usage and shock, mobile tele-communication cannot function.

For use where the power consumption does not exceed 30 watts, Wearite
Vibrators have been specifically designed for long and dependable service,
whatever the extremes of climate, and match up to the exacting requirements
of the radio and electronics industry.

The main structure of a Wearite Vibrator is of steel and mica, so that
expansion at varying temperature is uniform, the base being sealed by the
special Wearite process. Main contacts are ground to extreme limits of
flatness and consistent starting efficiency is obtained by the use of non-
tarnishable precious metal driving contacts.

A complete range—synchronous, non-synchronous and split reed syn-
chronous—is available; all are fitted with standard American bases, usually
interchangeable with their equivalent type, and acoustically and electrically
shielded by a sponge-rubber lined metal can. Nominal frequency is 105 cycles.

Vibrapower Units

Wearite Vibrapower Units, completely self-contained,
provide a supply of H.T. power from 6 or 12 volt D.C.
sources, such as a large capacity accumulator. They include
a tapped transformer permitting selection of output voltage,
buffer capacitors and basic R.F. filtering. A synchronous
(self-rectifying) Vibrator is used, type according to input
voltage. Provision is made for the earth input pole to be
connected to positive or negative as required. H.T. smooth-

ing is not included and must be externally connected. Units
are completely screened and mounted on rubber buffers to
prevent transmission of vibration to other equipment.

Full details of Wearite Vibrator and Vibrapower Units
are available on request.

Wearite vibrators are manufactured under licence from
Oak Mfg. Co., Iil., U.S.A.

WRIGHT & WEAIRE LTD

31 SLOANE STREET, LONDON, S.W.I
Telephone: SLOANE 2214/5 and 1510

e e

Masier lmk..
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MICROSECOND CHRONOMETER

This equipment is designed to measure small intervals of time to
a high order of accuracy and two ranges are provided :

(1) | wsec. to | sec. in steps of | psec.

(2) 10 psec. to 10 sec. in steps of 10 psec.
Accuracy of each range is better than + 0.0059, -+ the step
interval.

Full details on this and other ¢ Cintel’ Chronometers are available
on request.

CINEMA

A COMPANY WITHIN THE R ANK ORGANISATION LIMITED

WORSLEY BRIDGE ROAL

SALES AND SERVICING AGENTS:

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

Atkins, Robertson & Whiteford Ltd., 100 Torrisdale Street, Glasgow, S.2

F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16

o LONDON s S.E.26
HITHER GREEN 4600
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 DC 10
PRESSURE UNIT

Specially designed and developed to meet the need

SPECIFICATION
Power Handling Capacity of the P.A. Engineer requiring a compact, efficient unit
10 watts peak ’ combining good tone with average handling capacity,

Voice Coil Impedance |5 ohms
Frequency Response 120-9000 c.p.s.
Flux Density 12,000 gauss profitable proposition.

PalEiPEcE IEBSREEIRINE ter HIGH SENSITIVITY. Heavy cross-sectioned cup
PRICE £6 (] 1 0 ] 0 I with latest anisotropic alloy CP magnet.
PHASE EQUALISING THROAT. One-piece zinc
‘based alloy die-casting.
SELF-CENTRING DIAPHRAGM ASSEMBLY. Can

at a price that will make the ‘‘small " installation a

be changed in the field without special tools or soldering
iron in I3 mins.
SPRING LOADED TERMINALS. Ensure quick and

DIMENSIONS I positive line termination.
DC 10 DC 12 - : L
(withoutline (with line I WEATHERPROOF. Totally enclosed, ensuring protec
trs.) trs.) tion when in exposed position, watertight gland cable entry.
Diameter 4tin. 4tin.
Length 4Lin. zin,
Weight 431b. 541b. Manufactured in Gr. Britain by

oc i musss
WITH TRAN MER &
I S\s DC 10 but fitted with) Rola GeleS'Elon L{,(l.

totally enclosed 100 v line

 rerkiemyerred w255 FERRY WORKS THAMES DITTON, SURREY
| Bete] 5 -9 - &, Telephone : EMBerbrook 3402
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W Soldering operations are not notably glamorous — but

how much depends on the efficiency and economy with
dq)m which they are carried out! Always the quality and
dependability of your own products. Often, in the long

run, the difference between profit and loss.

By relying on ENTHOVEN for all your soldering requirements you
are banking on the best known name in the industry —a name that
represents nearly 150 years experience in non-ferrous metals and a

proud record of achievement in research and development.

There is an ENTHOVEN
SOLDER PRODUCT for
every engineering and
manufacturing requirement.
Please write today for our
" newly revised Brochure or
consult us quite freely on
your particular problems.

¥ .
main.
contents

Flux Cored
Wires.
"Entocene'’
Solder Paints. Soft
Solders in Sticks,
Ingots, Sheet, and Wire.
Soldering Fluxes. Cored and
Solid Solder Pre-forms. Tin,
Lead, and Solder Powders.
" Entoloy'' Casting Alloys.
Tin|Zinc Alloys.
Low Melting Point and
High Temperature Service
Solders.

ENTHOVEN soeee rresvers

ENTHOVEN SOLDERS LTD,, 89 UPPER THAMES STREET, LONDON, E.C.4. MANSION HOUSE 4533
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The first of the Elac
ELMAG
Series of

High Fidelity Units

9 x 5 Elliptical Speaker
Type 59T.

This unit is designed to give good quality at domestic volumes,
it can be operated successfully in conjunction with a normally good
receiver,

Where a Power Output Stage providing more than 4 watts is
used, 2 or more speakers are recommended.

Flux Density, 8000 gauss (27,500 Maxwells) Frequency
Response 40-12,000 Cps.

RETAIL PRICE 3872 inc. Tax
With Transformer 49/4 inc. Tax

ELECTRO ACOUSTIC INDUSTRIES LTD

STAMFORD WORKS. BROAD LANE TOTTENHAM NI5 TEL: YOTtenham 0505-9
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40 kW TRANSMITTER CONSISTING OF
TWO INDEPENDENT 20 kW AMPLIFIERS TYPE HS20I
WITH FSK EXCITER TYPE HD65

This -transmitter is designed in accordance
with the most advanced practice for FSK
(F1) telegraphy transmission. The FSK ex-
citer type HD65 is a separate unit; it has the
essential parts duplicated, with automatic
change-over to the standby equipment on
failure of the working part. Facilities are

included for monitoring the FSK waveforms.

® Two independent chains working indivi-
dually or in parallel greatly improve the
inherent reliability of the system. T

® Air cooling throughout, with dust filtering.

@ Double screening of power stages to reduce

unwanted radiation and cooling-air noise.

® Compact assembly with safety interlocking

and good access for servicing.

P % 3

st
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RECEIVER

DOUBLE-DIVERSITY RECEIVER TYPE HRI6

This receiver is designed for the reception of frequency

shift telegraphy and covers the frequency range 30-60
Mc/s. It provides: pre-set crystal-controlled frequencies
as required: motor-driven automatic frequency correc-
tion, reducing errors of up to 3 kc/s to less than 10 c/s
mistune: a diversity-path combiner which functions on
the basis of the signal-to-noise ratios of the individual
paths. Full metering and monitoring facilities are built in.

Particular attention has been given to ease of servicing

and all units are easily accessible.

Over 80 countries now have Marconi-equipped communication systems. Many of
these are still giving trouble=free service after more than 20 years in operation.

The Lifeline of Communication
is in experienced hands

MARCONI

Complete Communication Systems

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX
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Model 351

LIST PRICE

Model 350/IC

LIST PRICE

The Loft mounting models 331
and 351 are equipped with a
special bracket for easy mount-
ing in the loft and have sealed
connections to enable them to be
fitted to the window frame if
required.

The exclusive “ U?” series of
fully assembled Indoor Aerials
have telescopic rods and rota-
table adjustment to provide pin-
point reception on any Band 3
channel.

3 and 5 element arrays—which
have proved to be the most
popular aerials for Band 3 re-
ception in the London area—
/ are available with three alterna-
tive mounting arrangements.
Models incorporating a “U”
Bolt Clamp for attachment to
existing masts, as illustrated,
have been outstandingly suc-
cessful.
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For areas where greater signal
strength counts, the Antiference
range contains 8 and 10 element
arrays with a variety of mount-
ing arrangements. All the
exclusive Antiference design
features are incorporated.

Model 380/IC
LIST PRICE

72/6

For Combined Band 1/Band 3

reception the HIL-O range,

using our unique electronic

b coupling, is the complete answer
| in every way. Several models

are available-—with or without
masts and mounting equipment.
Model HL70
LIST PRICE

tHead only) 87/6

*

YOU CAN RELY ON

Al! Antiference aerials are fully covered
and protected by patents or patents
pending.

Antiference Limited, Aylesbury, Bucks. Telephone : Aylesbury 1467,8/9.

LONDON
DHB/2519

AYLESBURY : TORONTO, CANADA

May, 1956

EXPERIENCE

SYDNEY, AUSTRALIA
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INSTRUMENTS

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

For balanced and unbalanced measurement.

Susceptance : Equivalent Conductance : 0-100 mmbho.
to 1230 pF.
Accuracy : +2%, +0'5 pF. Accuracy: 2%, +0'1 mmbho.

This is one of a range of bridges for use with external source and
detector for the measurement of aerials, cables, feeders, and a
variety of components and materials between 15 ke/s and 250 Mc/s.
Bridge sources and detectors are available for use between
1-100 Mc/s and 50-250 Mc/s.

PRICE £150 NET EX WORKS

COMPONENT BRIDGE TYPE B.121

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

PRICE £60 NET EX. WORKS

Sy,

R,

AUDIO WAVEFORM ANALYSER
| TYPE A.321

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

PRICE £250 NET EX WORKS

FOR FURTHER DETAILS WRITE OR TELEPHONE
THE WAYNE KERR LABORATORIES LTD - NEW MALDEN - SURREY MALDEN 2202
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The extensive frequency range of the HF25—from 2 c.p.s. to 160,000
c.p.s.—provides 26 db of negative feedback over the entire audible
range.

PROVOST-PROCTOR|-----=nnccuncencmmunn

AMPLIFIER
1s distinguished
by these
outstanding
features

MAIN AMPLIFIER |

The HF25, having an undistorted output of 25 watts, provides
ample power for any horae High Fidelity system. Clear life-like
reproduction is ensured by the low harmonic distortion and by the
infinite damping factor—by this means the amplifier has complete
control over the loudspeaker movement.

[CONTROL UNIT|

The HF25A remote control unit has phonojack inputs for radio,
microphone, pick-up, tape recording and four record equalization
positions for U.S, LP, European LP and R1A.A,, US. 78 and
European 78. The HF25A can be used up to 20 feet away from
the main amplifier without loss of performance. It is available
either in an attractive contemporary cabinet of walnut and sycamore
veneers or in chassis form.

Square wave response
at 300 c.p.s. funda-

| l mental and 15,000¢.p.s.
fundamental; the latter
contains harmonics to
about 150,000 cycles

and indicates the degree

15000,
2 of damping attained.

The highest standard
of performance and |
reliability is ensured
by the neat chassis ‘
layout and super-
lative workmanship
of the HFz5.

f rucowp G
O gmto@e
su i
°@a |
© € we |
. € e@e !
'@ @ RADIO’ it
RADIO  yaps 9(@@ A range of plug-in, pick-up compen-
ATYENR pecoro  TALS sators allows quick and easy matching of
any type of pick-up either available now
or that can be envisaged in the future.
“pmemanE s d

PYE LIMITED
CAMBRIDGE . ENGLAND

PYE LIMITED, AUCKLAND, NEW ZEALAND

PYE CANADA LTD., TORONTQ, CANADA

PYE (IRELAND) LTD., DUBLIN EIRE

PYE PTY. LTD., MELBOURNE, AUSTRALIA

PYE CORPORATION OF AMERICA, 270 PARK AVENUE, NEW YORK

PYE LIMITED, TUCUMAN 829, BUENOS AIRES

PYE LIMITED, MEXICO CITY

PYE RADIO & TELEVISION (PTY.,) LTD,, IOHANNES'BURG, SOUTH AFRICA
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THE MARCONI

STANDARD )
SIGNAL GENERATOR |
Type TF 144G

Nearly 6,000 instruments of this well-established
series are in use, and the continuing steady demand
proves that the design has withstood the test of time.
The outstanding features of the latest TF 144G are:—
Carrier frequency range, 85 kc/s to 25 Mc/s with
alternative ranges down to 20 kc/s. Special models for
use up to 70 Mc/s. Dummy aerial for receiver testing.
Alternative mains/battery operation. Incremental
tuning at all carrier frequencies. Output range, 1 pV
to 1 volt. Amplitude modulation up to 75% depth
measured by fundamental method.

v,

/
4

MARCONI
INSTRUMENTS

Originally designed more than ten
years ago! Yet the current models of
the 144 and ¢“329”° are still in

WIRELESS WORLD 15

demand and readily available.

THE. MARCONI
CIRCUIT MAGNIFICATION METER
Type TF 329G

Another instrument of long standing popularity, the
Marconi TF 329G is well known for its reliability and
accuracy. The important attributes of the instrument
are:— Magnification range, 0 to 500. Internal variable-
capacitor range, 40 to 4501 F; provision for connec-
ting external capacitor or special-purpose test jigs.
Incremental capacitor for Q measurement by bandwith
method. Internal oscillator range, 50 kc/s to 50 Mc/s;
direct measurement of Q at lower frequencies by the use
of an external oscillator.

The TF 329G can be used in conjuction with an a.f. os-
cillator to make direct measurements of Q on television
line transformers at 10 kefs, or indeed on any coils at
[frequencies down to 50 c/s.

Send for our bookiet: MEASUREMENTS BY Q METER

-AM & FM SIGNAL GENERATORS ‘' OSCILLATORS - VALVE

VOLTMETERS - POWER METERS - Q METERS - BRIDGES

WAVE ANALYSERS * FREQUENCY. STANDARDS - WAVEMETERS

TELEVISION AND RADAR TEST EQUIPMENT - AND SPECIAL
TYPES FOR THE ARMED FORCES

MARCONI! INSTRUMENTSLTD., ST. ALBANS, HERTFORDSHIRE. TELEPHONE: ST. ALBANS 56161
30 Albion Street, Kingston-upon-Hull, Telephone: Hull Central 16347 |9 The Parade, Leamington Spa, Telephone: 1408

Managing Agents in Export:

MARCONI'S WIRELESS TELEGRAPH CO., LTD, MARCONI HOUSE, STRAND LONDON, W.C.2.

TCT78
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1 am tempted, Georgeg to talk of Bored Meetings or Jones, Jones & Jones in dupl. . . .

Really, old boy!

I’m sorry. I realise that this conclave must be too important to permit of frivolity but what s

going on?
Symbolically—three-phase transformers.
But what is new about that, George?
Why, the range that Parmeko have developed to meet the growing demands made by
equipment that becomes more complicated by the hour.
So Industry turn to Parmeko. . . .

. and Parmeko turn out a new range. They’re dying to tell everyone abour it—

why not drop them a line?

PARMEKO 4 LEICESTER

MAKERS OF TRANSFORMERS FOR THE ELECTRONIC AND ELECTRICAL INDUSTRY

———
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For higher fidelity

Axiom

LOUDSPEAKERS

U.S.A. AGENTS:

e

Write now for full details of
Goodmans High Fidelity Range of
Loudspeakers, Axiom Enclosures and
Acoustical Resistance Units.

ROCKBAR CORPORATION INC.
650, HALSTEAD AVENUE, MAMARONECK, N.Y.

17

the ‘close-to-perfect’ combination. "

[

ENCLOSURES

incorporating the

Acoustical Resistance Unit
Patent pending

The AXIOM Loudspeakers are already
known to be of the highest quality. It is
now possible to obtain an even higher
standard of performance from the same
units by the use of the Acoustical

Resistance Unit.

The prime object of this device is to pro-
vide the Loudspeaker with correct loading
at all bass frequencies. In doing this it
comes about that the necessary enclosure
incorporating the A.R.U. requires an in-
ternal volume only two-thirds of that
needed for a conventional reflex
cabinet for the same loudspeaker.

One AXIOM 22 Mk, Il or
One AXIOM 150 Mk. Il or
One AUDIOM 60 or
One AUDIOM 70

Model 172 A.R.U.

Model 180 A.R.U. | One AXIOM 80
Model 280 A.RU. | Two AXIOM 80
Model 480 A.R.U. § Four AXIOM 80

Goodmans

GOODMANS INDUSTRIES, LTD.

AXIOM WORKS, WEMBLEY, MIDDX,
Telephone: WEMbley 1200




18 WIRELESS WORLD

“ALL-PURPOSE"
Oscilloscope...Type 545

The Tektronix Type 545 is a “fast-rise”
oscilloscope with high-performance
characteristics. It can write the answers
to the most difficult problems in high-
speed pulse analysis on its screen. You
have only to read them off . . . with full
assurance of their accuracy.

But the Type 545 is not a specialized
instrument, useful only in fast-rise
applications. It is easily adapted to a
multitude of other applications by in-
expensive plug-in preamplifiers. Along
with its unique sweep-delay facility,
this plug-in feature helps make the
Type 545 the most versatile oscillo-
scope you ever hoped for. Is the Type
545 the answer to your instrumentation
problem?

MAJOR

Sweep Range
0.02 psec/cm to 12 sec/cm.
24 calibrated steps from 0.1 usec/cm to 5 sec/cm.
24 additional calibrated steps with accurate
5x magnifier.
Calibration accuracy within 3%.

Sweep Delay

Conventional, or triggered jitter-free delay
1 usec to 0.1 sec in 12 calibrated ranges.

Rang'é accuracy within 1%, incremental accuracy
within 0.2 % of full scale.

Versatile Triggering
10-KV Accelerating Potential
Square-Wave Amplitude Calibrator
Balanced 0.2 usec Délay Network
DC-Coupled Unblanking
Electronic Voltage Regulation

*Type 545 —-
$1450 (558%£)
plus price of desired
plug-in units,

! . TYPE 545 OSCHIOSCOPE
i

SPECIFICATION‘

CYpress 2-2611 o

May, 1956

L] na <

HORIZONTAL DISPLAY

S

Vertical Response
With Type 53/54K Unit plugged-in — dc to 30 mec,
risetime 12 millimicroseconds, sensitivity 0.05 v/cm
to 20 v/cm in 9 calibrated steps, input capacitance
direct — 20 uppuf, with 10x probe—8 puf, with 50x
probe — 2.5 puf.

*Type 53 /54K Fast-Rise Unit. ... ... $125 (48£)
OTHER PLUG-IN PREAMPLIFIERS
*Type 53C Dual Trace DC Unit. .. ... $275 (106f)

*Type 53/54D

Differential High-Gain DC Unit. . .$145 (56£)
*Type 53 /54E

Differential Low-Level AC Unit. . .$165 (63£)

Prices f.0.b. Portland (Beaverton), Oregon.
*Plus duty if applicable.

Represented in Great Britain by l

LIVINGSTON LABORATORIES, LTD.

Retcar Sireet, London N. 19
Archway 6251 |

Tektronix, Inc.

P. 0. BOX 831D « PORTLAND 7, OREGON, U.S.A.

TWX-PD 265 « CABLE: TEKTRONIX
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FERRANTI CERAMIC VALVES

TRIODE TYPE UL10

RF Output Power under PULSE Conditions

Pulse Va ... 4 kV
Pulse Duration......... o 23 psec.
P.R.F.. o .200 p.p.s.
15 kW \\ S
s
N

-

PEAK OUTPUT POWER

10 kW

N

5 kw =l

FREQUENCY IN Mc/s

1000 1200 | 4:)0 — 1600 1800 2000
Also suitable for use as C.W. Oscillator or
Amplifier giving outputs up to 15 Watts at
frequencies up to 1000 Mc/s.

TRIODE TYPE UL1O
Less than 2:" x 1" max. dia.

All Ferranti Ceramic Valves have the
following outstanding advantages

@ LONG LIFE ® REDUCED DIMENSIONS

@ HIGH PEAK EMISSION ® HIGH MECHANICAL STRENGTH

@ HIGH PERMISSIBLE TEMPERATURE OF OPERATION

FERRANTI LTD ‘- CREWE TOLL ‘- FERRY ROAD - EDINBURGH 5§

LONDON OFFICE : KERN HOUSE - 36 KINGSWAY - W.C2.

ES/T28
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When you buy

a tape recorder

your choice will be governed by
two factors—

PRICE AND SPECIFICATION

The best tape recorder won’t be cheap —

but it will be good value for money.
The Grundig ‘Specialist’ TK.820/3-D is the
best value for your money. Its presentation,
its versatility, its performance, its push-button
track changeover, makes it the only possible
choice for so many people. Provided the
machine has the facilities, appearance and ease
of control you demand, it remains to check
whether or not its specification will stand up
to your requirements.

Here is the complete technical specifica-

tion of the TK.820/3-D. Read it criti-

cally—and write 1o us if there is anything

else you would like to know.

Makers of the finest tape

m recorders in the world.

GRUNDIG (Great Britain) LTD., Dept. WW,

Grundig House, 39/41 New Oxford St., London, W.C.1
Telephone: COVent Garden 2995

(Electronics Division, Gas Purification & Chemical Co. Ltd.)

A new
scientific advance in
sound reproduction

Ambassador introduce new 3 Export Model PRG/5656
Five valves — six wave
Radiogramophones for Home bands, four with electrical

band spreading.
and Overseas buyers featuring

High Fidelity sound at no % Home Model PRG/AFM
i Six valves — three wave =

extra cost! A new brilliant Long, Medium and F.M.
. , R . . Garrard 3 speed record
achievement in scientific skill changer. Price £79.15.0

dispenses with unnec-

WIRELESS WORLD

LY ‘seeciaLisT

3 speed record changer.

May, 1956

Mains voltage: suitable for
A.C. only, 105 - 115, 190 - 210,
210230, 230-250 volts, 50
cycles. Power Consumption:
approximately 90 watts maxi- (¢
mum. Mains Fuses: 2 amps
(for 105 — 115 volts), 1 amp (for
190 —250 volts). H.T. fuses:
500 m/A Surge Resisting, 120 m/A Surge Resisting. Valve line-up:
EF 86, ECC 81, EL 84, EL 42, EM 71 + 2 metal rectifiers. Mains
tapping panel and fuses instantaneously available. Two tape speeds
— 31 ins/sec and 7} insfsec: speed change instantaneous by elec-
trical means —heavy duty dual speed split phase induction motor:
recording time (with 1,200 feet recording tape) 2 x 30 minutes at 74
ins/sec— 2 x 60 minutes at 31 ins/sec: half track recording, track
change without spool reversal: track changeover by press button
approximately 2 seconds. Trackbutton remains down to indicate
which track was played last: frequency range 50-- 9,000 cycles at 3§
ins/sec, 40 — 14,000 at 7% ins/sec: noise is down at least 40 dBs and
wow and flutter less than 0.3% at 74 ins/sec, less than 0.5% at 33
ins/sec.

Automatic stop foil at end of spools: fast forward and fast rewind
time approximately two minutes per full spool. Illuminated
precision place indicator: recording level meter by ‘magic eye’, tone
control for treble or bass emphasis.

Loudspeakers: elliptical high-flux permanent magnet moving coil
+ two 2} inch tweeters. Special four-position speaker control.
Connections for low impedance extension speaker and high im-
pedance external amplifier remote controls, earphones. Microphone,
diode and radio input sockets.

Overall dimensions: 17 inches x 17} inches x 9} inches. Weight
approximately 48 Ib.

Retail Price 98 gns.

Garrard

essary complicated Overseas buyers are invited to
send for low export prices of
circultry and multi 2 comprehensive range of recei-

Ioudspeaker systems. vers and radiogramophone

S.

RiMMBERSSMAE

AMBASSADOR RADIO & TELEVISION
T

el. : Brighouse 1280,

LTD.,

PRINCESS WORKS,

BRIGHOUSE,
Ambassador, Brizhouse.

YORKSHIRE,
Grams, :



May, 1956 WIRELESS WORLD 2]

useful information on

ceramic insulation..

V. L s

Admiraity * Fish-Spine " Beads

“-“ _

L L
5\)5‘“‘ wes
e SN

10!

X

- -
STAND OF

AND 8US-8
SUPPORTS

For the convenience of our friends in
all branches of the electrical industry we
are issuing this loose leaf catalogue, containing
information (which will be kept up-to-date by the
issue of additional pages) on our ceramics.

We invite you to send for a copy of this

catalogue, the reference number of which is RT.5

TAYLOR TUNNICLIFF & CO. LTD., EASTWOOD, STOKE-ON-TRENT Tel. Stoke-on-Trent 25272-5
TAYLOR TUNNICLIFF(REFRACTORIES) LTD., ALBION WORKS, LONGTON, STAFFS.
LONDON OFFICE : 125 HIGH HOLBORN, W.CA Tel. Holborn 1951-2
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! AUDIO-
FREQUENCY
| OSCILLATOR

This instrument employs a resistance-capacitance oscillator
circuit, in which the frequency-determining elements have

Catalogue Number E.E. 11025.

BRIEF SPECIFICATION beep carefully‘ chgsen to ensure stability 9f ca‘libra.tion. The
) oscillator section incorporates a control circuit which main-
Frequency Range. 20 ¢fs to 20 kefs in three rains the output substantially constant at all frequencies,

ranges.

Calibration Accuracy. - 0.5 ¢/s up to 50 cfs.
4+ 1 per cent above

This section is followed by an amplifier and power stage
providing an output of 20 volts into an external load of 600

50 c/s. ohms. A surge-limiting circuit is incorporated to prevent
Distortion. Not greater than 2 % sud.den mains changes from affecting the output of the
of maximum output. oscillator. Please write for descriptive leaflet.
Hum Level. Not greater than 0.2 %
of maximum output. '
Output, 20 volts into external loag
of 600 ohms, balance
orunbalancezi. SC'ENTIF'C ' |NSTRUMENTS
Mains Supply. 200-250 volts, 40-60 cfs.

W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND

BUILD THE JASON “ARGONAUT” M.W./F.M. TUNER

FOLLOWING THE SUCCESS OF OUR
F.M. TUNER KIT, WE NOW INTRODUCE
THIS SUPER-SENSITIVE MW/FM TUNER.
THE SWI!TCHING AND WIRING ARE
SIMPLE, BUT PERFORMANCE HAS NOT
BEEN SACRIFICED. THERE IS SPACE ON
THE CHASSIS FOR POWER PACK AND
OQUTPUT STAGE. THE BUILDING IN-
STRUCTIONS ARE APPEARING IN
MARCH AND APRIL ‘RADIO CONS-
TRUCTOR * AND WILL BE AVAILABLE
AS A REPRINT.

DIAL ASSEMBLY, WITH CHASSIS FLYWHEEL TUNING,
JACKSON BROS 4 GANG CONDENSER, GLASS SCALE CALI-
BRATED, WITH STATION NAMES ON BOTH BANDS £3-18-0

ALL COILS INCLUDING RATIO DETECTOR, MW COILS AND TWIN IF’S ........ s PR £2-17-9
AVAILABLE FROM OUR USUAL STOCKISTS INCLUDING CLYNE RADIO, HOME RADIO OF MITCHAM, SMITH'S
EDGWARE ROAD ETC. APPROX. TOTAL COST TO BUILD ...........cooiviiiiiiiiiiiiiiiiii e, £16-0-0

THE JASON MOTOR & ELECTRONIC Co.

328 Cricklewood Lane
LONDON N.W.2 — Telephone SPE. 7050
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7203A 14"

Longer tube life.
Brighter Picture.
Better Contrast.
Improved Daylight Viewing.

Elimination of lon Burn.

An external conductive coating is provided.

This In conjunction with the internal

graphite coating forms a capacitor which

may be used to provide smoothing for the

E.H.T. supply.

K

For further
details
write to the
G.E.C. Valve
and
Electronics
Department.

WIRELESS WORLD

ALUMINISED
Cathode Ray

Tubes

7401A 17"

72037 147 7401A 177
Screen
Fluorescent colour White White
Useful screen area 291 mm. x 218 mm. 362 mm. x 273 rm.
Picture diagonal 323 mm. 390 mm.
Scanning Angle 70° 70°
Base BI2A BI2A
Heater ratings:
Vh 6.3V. 6.3V.
Ih 0.3A. 0.3A.
Typical Operating
Conditions
Va 14kV 16kV
Vg for cut-off -45VY to -90V -51V to -102V
Ib 100 A peak 100 pA peak
Modulator drive
voltage 25V peak 25V peak

THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY, W.C.2

23
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NEW ARCOLECTRIC SIGNAL LAMPS

For Low Voltage or Mains

llustrated are a few signal lamps
taken from our wide range. The
insulation of every Arcolectric signal
lamp will resist a Tlash test of 1,500
volts A.C. The S.L.90 illustrated
here is a typical Arcolectric low
voltage signal lampholder. It is
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 Zin. 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. 129

" ARCOLECTRIC

S WITCHES - LTD

S.L.82
CENTRAL AVENUE, WEST MOLESEY, SURREY. TELEPHONE: MOLESEY 4336 (3 LINES,

THE GUARANTEED COMPONENTS DESCRIBED BELOW
HAVE BEEN ACCLAIMED BY THOUSANDS AS THE
FINEST OBTAINABLE.
Full constructional details, point-to-point wiring diagram and
alignment instructions are given in our Technical Bulletin DTB.8,
price 1/6.
F.M. SCALE. A bronze finished scale with yellow markings
(0-20 Log) for use with all types of F.M. tuners or receivers. Con-
sisting of metal scale, pointer, cord drive spindle, pulleys, 2iin.
drum, cord and instructions for the assembly of the cord drive.
The scale measures 5§ X 3in. and is for a cabinet aperture of
4 x 1%in., price 9/-.
RDT.1/10.7 Mc/s. A transformer for use in ratio discriminator
type circuits. Can size 14in, square X 24in. high. Secondary
winding of bifilar construction, iron dust core tuning, polystyrene
formers and silver mica condensers, price 12/6.
PDT.1/10.7 Mc/s. A miniature phase discriminator transformer
for use in frequency modulation detector circuits where the limiter/
Fostcr-Seel(i:ry type c;é‘ circuit is employesd. Designed for carrier
—— T deviation of + 75 Kc/s. Qk =1.5. creening can 1§ X };in.
TUNING POWER REQUIRED: §i73220 ¥, 6914 square, price 9/~ ¢ P
IFT.11/10.7 Mc/s. A miniature I.F. transformer of nominal fre-
quency 10.7 Mc/s. The transformer is prima:ily intended for the
LF. stages of frequency modulation receivers and converters. The
Q of each winding is 90 and the coupling critical. Dimensions
as PDT.1, price 6/-.

E.M. TUNER

IFT.11/10.7/L. As IFT.11/10.7 but with secondary tap for limiter input circuits, price 6/-.

Coil Type L1, T1, and T2. These coils are specially designed for use in the * MAXI-Q > F.M. TUNER, price 3/11 each-
Chassis and screens for the above unit, completely punched in aluminium, price 7/6.

Obtainable from all reputable stockists or direct from works. GENERAL CAT ALOGUE covering technical information on full range
of components, 1/= post free.

DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex

STOP PRESS:
“ MAXI-Q ”’ F.M. TUNER UNIT assembled and valved at “OSRAM ” F.M. TUNER completely assembled and
£9/19/6 inc. valved at £30/16/- inc.
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oscilloscope mark
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. . . two input signals displayed for direct compari- e
son and their characteristics accurately measured 1 }3
by the turn of a knob . . . such are the facilities
and convenience afforded by the Mullard Dual
Trace Oscilloscope, type L..101.

Well-engineered and reliable, the L.101
Oscilloscope is the oscilloscope where the demand
is for a high grade general purpose instrument. It
employs two identical amplifiers with band-
widths of 4 Mc/s irrespective of sensitivity. Each
amplifier is aligned for good transient response,
has a rise time of 0.1 usec, and a maximum
sensitivity of 20 mV pk-pk/cm.

The time base may be free running, synchro-
nised or triggered. Its velocity is continuously
variable between 0.1 wsec/cm and 10 msec/cm.
Both time and voltage may be measured by the
nul method and a well-regulated power supply
preserves calibration accuracy.

® Post Deflection Acceleration gives a brighter
display at low repetition rates.

mary Kk ® R.C.Probe ensures that only negligible damping
is imposed on high impedance circuits. (This
probe is also available to users of the Mark 1

€ features et

® Improved Triggering Circuit starts the time base
with the minimum delay from either positive or
negative signals of only 13V amplitude.

Full details of the L.101 Mark 2 are readily available from Mullard at the address below or from any
of their distributors.

Belfast: James Lowden & Co. Ltd., Tel. 57518. Birmingham: Gothic Electrical Supplies Ltd., Tel. CEN 5531.

Bristol: T. Neesham & Co. Ltd., Tel. 22732. Glasgow: Land Speight & Co. Ltd., Tel. CEN 1082.

Manchester: F. C. Robinson & Ptners. Ltd., Tel. Chorlton 5366. Newcastle: Electricals Ltd., Tel. 28517.
London: Mullard Equipment Division, Tel. CHA 8421.

Mullard =
Mullard SPECIALISED ELECTRONIC EQUIPMENT
N\

MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C2

@ MES8%
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HARTLEY-TURNER
SOUND EQUIPMENT

THE HARTLEY-TURNER
«“315” LOUDSPEAKER

NOW AVAILABLE WITH EITHER
4 OHMS OR I5 OHMS SPECIAL COIL

The “315” Loudspeaker brings a
performance normally associated with far
more expensive systems within the range
of most pockets. The unique construction
gives results that are the closest approach
to the “ live ” performance obtainable at a
similar price.

IF YOU WANT HIGH-FIDELITY
YOU NEED THE «3I15”

Specification
Power Handling Capacity 15 Watts Peak AC
Flux Density 14,000 Gauss

Speech Coil Impedance 4 or 15 ohms (Please
state requirements on

order)

Fundamental Resonance 27 ¢/s

Frequency Range 25 ¢/s—15 Kc¢/s

Overall Diameter 12.1/8in.

Overall Depth 64in.

Nett weight 7 lbs. 8 ozs.

Packed weight 9 lbs. 9 ozs.

Chassis Die cast non-magnetic
alloy

List Price - £10 10 0

H. A. HARTLEY CO. LTD.

66, WOODHILL, WOOLWICH,
LONDON, S.E.18.
Phone : Woolwich 2020. Ext. CB32

" 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 spindies can be supplied to suit
customers’ requirements.

l 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 1"

l centres. Type 126, wire-wound.
Type 127, carbon.

STANDARD CARBON POTENTIO-
METERS. Made by an entirely
new method ensuring a highly
stableresistance element, which
is also very durable. Silent 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

l 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 Industry.
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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Expert recordists and sound tech-
nicians all over the world prefer 3M
‘magnetic recording tapes, especially
for high-precision recording of vocal,
instrumental, or mechanical sound.

YOU PAY NO EXTRA FOR
THE SUPERIOR QUALITY
OF ‘SCOTCH BOY’

For faithfulness and clarity, and free-
dom from background noise, make
your recordings on ‘SCOTCH BOY’. This
tape has an unrivalled reputation in
research laboratories, when the success
of vital experiments depends on the

precise measurement and reproduction
of sound.

Make YOUR recordings on

‘SCOTCH B

magnetic recording tape

¢ “_i/,’

Y

REGD. TRADE MARK

ANOTHER

@ MINNESOTA MINING & MANUFACTURING COMPANY LIMITED

PRODUCT L

167 STRAND, LONDON, W.C,2 - ADDERLEY PARK, BIRMINGHAM 8 - MANCHESTER -+ GLASGOW
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MULTITONE

SPECIALIZE
in equipment. for the DEAF

and for PHYSIOTHERAPY

The ADAPHONE

enables the deaf to hear TV and Radio pro-
grammes in comfort and safety and with a clarity
unottainable when using a hearing aid for this
purpose. It is also ideal for those with normal
hearing who wish to hear the programmes with-
out disturbing others.

The Adaphone has an attractive grey plastic case
(3in. x 2in. x 1}in)). Weighted -straps hold it
in position on any chair arm. The input is
matched for 2 to 10 ohms connection and the
transformer tested to withstand 2,000 volts D.C.
The listener can adjust the volume to his in-
dividual need without affécting the loudspeaker
volume.

Tone control is obtamed by alternanve output
sockets; ¢ Normal’ and ‘ High

The M3 model has Automanc Voiume Com-
pression.

A low-impedance insert-type magnetic miniature
receiver of D.C. resistance 30-40 ohms is supplied,
but a bone-conduction receiver is available in-
stead, at extra cost, for those who prefer it.

MODEL M4, Complete with miniature earpiece,
standard earmould, and leads ......cccccervanvnennnns €419 0

MODEL M3. Incorporating Automatic Volume

Compression, complete as above,. SI5 0
MODEL MS. Incorporating Loudspeaker Switch
for ‘ silent ' listening ..... B B o000 Moo E5 15 0

Obtainable through all leading Radio Dealers or direct from
Multitone Electric Company Limited,

Inquiries should be addressed to

MULTITONE ELECTRIC CO. LTD.

223-227 St. John Street, London, E.C.I.

PIONEERS IN SOUND AMPLIFICATION

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.

The Finger-Tin VOLUME CONTROL

=

Diameter (A) -68U0" (17-3 mm.).
Thickness (B) -170” (4-3 mm.).
Length of Contact (C) :110” (2-8 mm.).

The miniature finger-tip Volume Control is widely used in
small radios, hearing aids and electronlc equipment as a
dust-sealed potentiometer or volume control.
Its unique construction, with bearing surfaces at the periphery,
ensures that rotation of the control is wobble-free. The side
plates, which do not rotate, are slightly proud of the periphera)
rotating ring, enabling the control to fit tightly in any slot
without fouling when turned.
Semi-logarithmic and linear laws are available in all values
between 5K and 3MQ; in addition, logarithmic laws are
available in all values above I0KQ up to 3MQ.
Life-tests (at 30 complete cycles per minute) up. to 30,000
cycles on production samples, plus rigid mechanical and elec-
trical tests of each individual unit, guarantee a reliable produ:t.

| THE SUB MINIATI.IRE TRANSISTOR TRANSFORMER-

will be featured in a following advertisement;
details will gladly be sent on request.

ki%ﬁk; SERL

,etail: on request o

ARDENTE ACOUSTIC LABORATORIES LTD.
Springfield Works, Horn Lane, Acton, London W.3

Telephone: ACOrn 4161~ 1282

May, 1956
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POWER CONTROLS

Sk M ST ERRD

Rotary Transformers

Have you a transformer problem ?
If so, we can help you. We can undertake to develop and
manufacture rotary transformers to your specification.
The illustration shows a typical transformer which we are
manufacturing for a specific requirement. Made for 6, 12 or
24 volts D.C. input, it can supply a continuous D.C. output
of 350 volts at 30 mA. or an intermittent output of 310 volts
at 60 mA. The no-load current consumption is 2.2 amps. at
11.5 volts and the ripple voltage is less than 6 volts r.m.s.
on 60 mA. load. The size is only 4-9/16” long by 2-21/32"
T 2CT0SS the brush terminals.

Power Controls Ltd., Exning Road, Newmarket, Suffolk

Telephone: Newmarket 3181. Telegrams: Powercon, Newmarket
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WE HAVE DEVELOPED THE AF
105 to meet the needs of those

who require high quality radio ®
and record reproduction but who,
for reason of expense, or lack °

of room in existing or proposed

cabinets, cannot consider the .
separate units (Amplifier, Control
Unit, AM and FM Feeders) of *
the normal high-fidelity system.
The AF 105 combines all these on 3

one compact chassis, and its
performance is as good as, or
better than, all but the most
expensive Amplifier and Asso-
ciated units.

AM and FM Tuners and High Fidelity Amplifier on one compact chassis

We shall be glad to give you a full demonstration
of this and other models in our Range at our
Warlters Road showroom: (Open 9-6 weekdays
and Saturdays),

—— . D e e SN D S S e e e

Post this coupon for descriptive literature and details
of Hire Purchase, Home Trial facilities and Guarantee
| to Armstrong Wireless and Television Co. Ltd.,l
| Warlters Road, London, N.7. Tel: NORth 3213.

WIRELESS WORLD

105

Three-in-one
Radiogram Chassis

AMPLIFIER
Output: 10 watts, push-pull.
Frequency Range: 15-35,000 C.P.S. + 1d8.
Negative Feedhack: 20 d8, 15-20,000
C.P.S. (Over three stages).
Tone Controls: BASS— 15 dB, —5 dB.
TREBLE— 410 dB, —20 dB.

Distortion: Less than .5% at 8 watts.
Damping Factor: I5.
Hum Level:—60 dB at 8 watts.

©
@D
(wo]
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AF 105

Coverage: Llong, Medium and two Short
Woavebands—1,000-2,000 Metres, 180-525
Metres, 50-120 Metres., 16-50 Metres.

| 1F Rejector: 30 da.

Signal/Noise Ratio: 6 microvolts for 12 dB.
Automatic _Gain Cantrol. Exceptional Selec-
tivity for Continental reception.

) AM CIRCUIT

MODEL A.F. 105

: BLOCK CAPITALS PLEASE : FM CIRCUIT
Coverage: 86-102 MCS. £37
[ s I Sensitivity: Better than 10micro volts Per- PRICE (inc. P.T.)
1 JAGdnes ] meability Tuning. Freedom from Drift.
A s e ] Automatic AM Limiting, (Hire Purchase or Credit Terms are available.y
| ......................................................... wWw l |
—

DALY Electronic Achievement

CAPACITORS IN REDUCED SI!ZES WITH
FULL VALUES AND WORKING VOLTAGES

SEND NOW for new ledaflets with up-to-date information on

this new range of capacitors.

DALY has suczeeded in maintaining full capacity values and
working voltages in more compact designs specially suited to
ultra-modern equipment.

PHOTO-FLASH EQUIPMENT DEAF AIDS PRIVATE TELEPHONE

INSTALLATIONS AMPLIFIERS D.C. POWER UNITS SPOT
WELDING EQUIPMENT - TEST-GEAR - MAGNETISATION EQUIPMENT

Behind DALY capacitors lies 20 years of making only
electrolytics, highly specialized experience which engineers
throughout the world are finding invaluable, and which is
readily available to you.

TR b oo 1y DAY e o s
0 w20 n AL Hamer of thg Copmotes by ope
Vi 10 51t s o g 101 ggnaBreLAn & 10 et
B e vy

MOTOR STARTING DA L I
DALY . nuois a3 110

Condenser Spaciatines for ovee 24 years
WEIT LOBEY WREKS, THI CESEK TALING, LOMBON, W), SRGLAND
p Ot Sroon, Lt [y MO

ELECTROLYTIC CAPACITORS

CONDENSER SPECIALISTS FOR OVER 20 YEARS

DALY (CONDENSERS) LTD., WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5. Phone : EALING 3127-8-9  Cables : DALYCON, LONDON
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When it's RELAYS contact

Upper illustration: Series 100 a.c.
operated; Series 105 d.c. operated.
Contact ratings up to 10 amps. con-
tinuous. Switching: one to six poles
in various combinations. Overall
size:2}" long by 14” wide by 13" deep.

31

Lower illustration: Series 151 a.c,
operated; Series 156 d.c. operated.
Contact ratings up to IS amps
continuous. Switching : ~ double
pole change-over or double pole
single throw. Overall size: 28” long
by 1§” wide by1§” deep.

Coils are wound for standard voltages up to 250V, A.C. and 140V. D.C. Consumption
is 3 watts D.C. or 6 V.A., A.C. Coils can be supplied vacuum impregnated.

Please write for illustrated leaflet.

AVZ@@ﬁ@@M@

EXNING ROAD NEWMARKET

Telephone : Newmarlket 3181/2/3

D@W@@@/@)

LTD.

Telegrams : Magnetic Newmarket
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All these items ave available on the
CASH CREDIT HIRE EXPORT M‘O‘S-

PRICE SALE PURCHASE PRICE
9 mthly. Deposit 12 mthly. nett

pmts. 50% pmts.
BRITISH MADE EQUIPMENT— of 3 of PERSONAL
Amplifiers (complete) £ s d £ s d £ s d
Acoustical Quad Mk. II . 42 0 0 1031 21 0 0 3811 42 0 O
Leak TL10 and Point One 28 7 0 7310 14 3 6 26/3 28 7 0 CREDIT AN
Rogers RD Junior ... 26 0 0 63/7 13 0 0 24/2 6 0 0 PL
W.B. 12 Hi-Fi...... 25 0 0 61/l 1210 0 23/4 25 0 0 , )
E.A.R. Mullard 510... 1818 ¢ 48/5 9 v v 183 1318 0 We detail on left a further
Rendkmee o g selection of Equipment avail-
Wharfedale W15CS ... . 1710 0 42/9 5156 0 171 1710 able to vo B
. Super 12CSAL . 1710 0 429 815 0 171 1710 0 ol G ELEe m?th°ds
. wi2Cs ... 915 0 25/ 417 6 10/7 915 0 of easy purchase, that is, by
- Golden 10 .. 8 011 213 406 92 515 0 °
, Super 8CSAL 7 111 191 311 0 85 5 00 Credit Sale Agreement, pro-
G.E.C. Metal Cone 910 0 246 116 0 105 610 0 viding f . A i
Goodmans 150 Mk. 1015 9 274 3 g g ‘1’;;2 }g }8 g iding for nine equal .monthly
- Axiom 8 24 4 9 593 12 2 [ . .
» Qom0 . S50 a6 Tu 6 1 1o Py el i T
© xiom 22 .. . 5 § 5 m
> Axiom 102 ... .. 10 7 9 2005 54 0 11/2 710 © i des?at‘:‘edﬁm you upon
receipt o the rst a nt,
Tuner and Radio Chassis t‘: . paym ?
Chapman S5 or S5Ex([1)sort .......... 22 8 g wg ;; ; g i;ﬁo ;g g g or by Hire Purchase terms:
" S6BS (Bandspread) . 46 4 1 : : A
coBmRA o B iR MY W B R W
" F.M.81 Mk, IT . - atched to i
F.M.82 (powered) . .25 4 0 6111 1212 0 236 18 O O L o o at.-ter recelpt
R.G'1 8 valve R’gram Chassis ......... 23 2 0 51/4 1111 0 193 1710 © of the initial deposit, followed
Gramophone Motor Units by rwelve monthly payments.
Garrard RC110 Changer 1413 3 3811 7 7 0 149 1011 0 ; .
Garrard RCOM ... 888 w034 K//sa 1339 F(;r eqti;ﬁmem 0‘:" £50 in
llaro RC54 Changer .. 13 34/1 - value is erio
- 2010 and Pickup (T). 1910 0 478 915 0 1811 14 1 6 : p faim be
., 2010 less Pickup (T) 1418 0 36/5 7 90 1411 1016 © extended up to eighteen
Connoisseur Variable (T) . ... 2811 4 69/10 14 b 8 20/6 2 00
Garrard 8301 (T) ..oooeovveniiiininieens 20 » 2 667 13 4 1 24/¢ 1w 0 v months.
Pickups with LP. and Std. Heads We are also detailing our
Decca X.M.S, (complete) 6156 7 18/6 3 710 82 117 6 export  prices. For easy
Acos GP20/19 (complete) .... 514 0 16/- 217 0 7/3 4 5 6 . I -
Connoisseur Diamond Styli 23 1 0 56/4 1110 6 21/8 16 3 0 import facilities and regula-
Sapphire Styli . 1015 7 274 5 710 11/6 711 0 ] . ]
Leak Diamond and Transformer .. 2110 © 539 11 0 0 2010 16 0 0 tions we have classified this
Tape Recorders and Decks selection  of equipmem into
Edtor 2-speed Standard L.P. Tape... 50 8 0 123/3 25 4 0 46/8 50 8 0 its country of origin.
., Super Hi- .. 65 2 0 159/1 3211 O 60/4 65 2 0 ] .
Playtime (complete) a4 76;4 1512 6 29 31 4 6 Please include carriage *and
Playtime Plus ... 36 15 89/10 18 8 O 34/~ 3615 0 5 .
Vorteion 24 80 0 2000 200 7;410 u 0o packing sufficient for your
99 2/- 49 /9 99 G
pelemi QRIS g S M ¢ W, B S Bl o, | O e
errograph 2A/NH ... 6 i) 9% 6 0 initi i
Wearite 2A Tape Deck 35 0 0 87 1710 0 326 35 0 0 initial deposit. ~ Our charges
Truvox Mk. IIIU Deck 23 2 0 56/5 1111 ¢ 21/9 23 2 0 for service are kept very low,
Lane Mk. VI Deck ... 1810 © /3 95 0 1711 1810 0 TR wE have wvalled
av an unrivalle
Microphones : . .
e, P LTI BB B e Twe Beomim o
us| ap one ibbon ... 6, 5 10 equipment. =
LFV Tubular Dvnamic 818 6 2372 4 9 9/11 818 & ZCE ! ape Regol:ers’ =
ancillary equipment an om- =
::Lr)zpmn;; ﬁ:r;:t;e) estic radio, Radiograms, and E
. . television recei . =
RFC Studio 0 229 4 7 6 99 515 0 crvers . . =
Rehe Tai Mi p . g gg;g g g g }(1,4,130 1010 0 If you do not see the item in =
win Microcell .......... o 919 6 q : . =
R572L ditto low Impedance 6 2011 60 0 12/6 1119 6 which you are interested in =
R474 Studio Multicell 0 385 717 6 15/7 1515 0 this list, please send S.A.E. =
RECORDERS MADE IN GERMANY— mentioning  your needs, for =
Grundig TK5 . 0 1335 27 6 0 G50/8 5412 0 full details by return. =
. TKI2. 0 179/8 3615 0 682 7310 0 =
¥ 3D TK820 10218 0 251/7 51 0 O 95/6 10218 0 =
. Stenorette..... 3817 0 95- 19 8 6 36/ 3817 0 Sl

... MAIL ORDER SUPPLY CO.

The Radio Centre
33 Tottenham Court Road : London : W.l : Tel: MUS 6667
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High Grade

UARTZ
CRYSTALS
Sraﬂl:iard

High quality, stable charac-
teristics, robust construc-
tion, proven performance, are
inherent features of the quartz
crystal units developed and
manufactured by S.T.C.
Crystals in hermetically sealed cans to meet
the rigid Inter-Service specification; crystals
in evacuated glass envelopes with wire ends or with valve
base; G.T. Cut crystals for absolute frequency standards ; high

frequency Overtone crystals for V.H.F. applications. . . these i
are the principal types in the S.T.C. range. trated are in hermetically

|, . . sealed cans equivalent to the
There is almost certain to be an S.T.C. quartz crystal unit Inter-Service Style “D” or
to meet your specification . . . if not, our engineers are Lﬁ,ﬁ,ﬁgezzii”wféﬁifiaoﬁ‘z
ready to discuss your special requirements. Jor use inmodernequipments.

Srandard Telephores and Cables Limired

Registered Office 1 Connaught House, Aldwych, W.C.2

TELEPHONE LINE DIVISION: NORTH WOOLWICH :« LONDON - E.I6
C
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An essential reference book for ALL users of TRANSFORMERS & CHOKES

—&wRDNERS RADIO
CATALOGUE

The full catalogue is available
free to industrial concerns,
An abridged edition is for-
warded to private users.

TITITL

— GARDNERS RADIO LTD., Sometford, Christchurch, Hants. Tel. Christchurch 1024

RADIO

EXPORT

1,900 types
of Receiving and
Transmitting Radio

Tubes available ex stock.

; HALL ELECTRIC LTD
Haltron House, 49-55 Lisson Grove,

London, N.W.1.
Tel.: Ambassador 1041 (5 lines) Cables: Hallectric, London
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LEADING BROADCASTING
COMPANIES AND
RECORDING STUDIOS

A alweys

THE CLOSEST

APPROACH TO
THE ORIGINAL
SOUND . ..

Send for illustrated Brochure giving full details of the QUAD Il Amplifier

THE ACOUSTICAL MANUFACTURING CO. LTD.
Gcousncnl HUNTINGDON, HUNTS.
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AEF magnetic recording tape
GIVES ALL FOR THAT LITTLE EXTRA

1 Wear doesn’t tear; nor do scratches impair . . . TAPE for
1,000 metre for professional . ] X )
use recording designed for witholding all halts and all faults from
1,200 ft. on plastic spool sonic events . . . What’s more it prevents all defeats on re-
600 ft. on plastic spool X . X
peats . . . it’s as tough as tape can be since it’s based on

300 ft. on plastic spool
150 " shiifatucsTygpie-for PVC . . . for that little more initially you get precious
durability.

postal recordings.
In short :

Special tapes for GRUNDIG TK. 9,
You get so much more — For that little extra.

TK. 819 and STENORETTE.

Also
the New Thin Long Playing Tape
giving 509 more tape on the
same spool.
Please write for further details.

F. A. HUGHES & CO. LTD.

DEVONSHIRE HOUSE PICCADILLY LONDON Wi
Telephone: Mayfair 8867

A PERFECT COMPANION TO THE

lonnoisseur’

TRANSCRIPTION MOTOR

s

We introduce the Super Lightweight Pickup Mark I1.

No other pickup has all these outstanding features :

Frequency range 20 cycles to 20,000 cycles at 33} r.p.m.

4 grams downward pressure.

Total armature mass 4 milligrams suspended on nylon.
Armature retracts into head if accidentally dropped.

The armature system is easily replaceable at home.

100% screening of coil by magnet to minimise hum.

No needle talk from surface to record.

Voltage output 15 m.V. from L.P. disc.

Immediately replaceable with the Connoisseur Mark I head.

Gramophone fans all over the
world use the * Connoisseur”
Variable 3-speed Gramophone
Motor, 12in. turntable, virtually

vibrationless with mechanical
speed change (not braking action)
gives finest reproduction.

Price : £20, plus P.T. £8.11.0.

Price: Pickup and head, Diamond armature, £8/15/-, plus P.T, £3/14/10. Head only,
£6/12)-, plus P.T. £2/16/5. Replaceable Armature System, £4/10/-, plus P.T. £1/18/6
Pickup and head, Sapphire armature £5/13/-, plus P.T, £2/8/4. Head only £3/10/-
plus P.T. £1/9/11. Replaceable Armature System £1/4/-, plus P.T. 10/4.

A.R. SUGDEN & CO. (ENGINEERS) LTD.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE.
OVERSEAS AGENTS:

SOUTH AFRICA: W. L. Proctor (Pty.) Lid., 63, Strand Street, Cape
Town. CANADA: The Astral Electric Co. Ltd., 44, Danforth Road,
Toronto 13, Ontario. NEW ZEALAND: Turnbull & Jones Ltd.,
Head Office, 12/14, Courtenay Place, Wellington. HONG KONG:
The Radio People Ltd., 31, Nathan Road, Hong Kong.

Phone : Halifax 69169. Grams: Connoiseur Brighouse.
MAIN DISTRIBUTORS:
AUSTRALTA: British Merchandising Pty. Ltd., 183, Pitt Street,
Sydney, and J. H. Magrath (Pty.) Ltd., 208, Little Londsdale Street,
Meibourne. EAST AFRICA: International Aeradio (East Africa) Ltd.,
P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co., 1. Prince
Street, Singapore.
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POST THE COUPON TODAY
FOR OUR BROGHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER

150 GAREERS AND HOBBIES

May, 1956

THE ADVANTAGES OF E.M.I. TRAINING

% The teaching methods are planned to meet
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 is personally allotted by name to ensure
private and individual tuition.

Y Free advice covering all aspects of training is given
to students before and after enrolment with us.

Equipment supplied upon enrolment and
remains your property. i

iS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION

PRIVATE AND INDIVIDUAL TUITION

IN YOUR OWN HOME

Also courses for University Degrees, General Gertificate of Education, B.Sc.Eng., A.M.l.Mech.E.,
LI.0.B., A.C.C.A, ACLS, AMBrit.L.R.E, A.MLLA, Clty & Guilds Examinations, R.S.A

Certificates, etc.

i
|
LEARN THE PRACTICAL WAY : Accountancy Custongsﬁ. i M.C.A. ll.icences Secretaryship
- Advertising xcise Officer  Mechanical Shorthand &
| COURSES WITH EQUIPMENT | Aeronautical Draughtsmanship Engineering Typing
: o Englneering Motor Englneering Sound Recording
With many courses we supply actual equip- | Automobile Economics Photography structural
ment thus combining theory and practice Engineering  Electrical ) P.M.6. Licences Engineering
in the correct educational sequence. | Banking Elect E"ﬂlnee”"g Follge " Tele-
The equipment, specially prepared and ! goﬂ?‘jkeeﬂ'"ﬂ Fai(;,ig:,nucrsawmg i ucEﬁglneerlnu iteations
designed, remains your property. Courses | stln':sgs Heating & Public Speaking ﬁ:]eevglorx "
include: Radio, Television, Electronics, : Management Ve"gh:lﬂﬂ | Eagff&T fevis! I 0 O%tudy
Draughtsmanship, Carpentry, Photography : Carpentry Industrlalng neering adlo esg‘r’vsic?:g Tracing
and Commercial Art, | Chemistry Administration  Radio Englneering ~ Welding
A 5. e, | i, i g e
5 op shop Practice
Efectrig/CynLangugges | Gommercial Subjects  Marine Management  Works
Mechanics, etc. : Commercial Art & Engineering  Salesmanship Management
? i Drawing  Mathematics Sanltation and many others.
1
[}
|
|
|
|
|

Courses from 15/- per month
POST THIS COUPON TODAY

Please send without obligation your FREE book. 1

E.M.I. INSTITUTES Dept. 127k, i

= Grove Park Road, London, W.4. !

; Q INTRIN ]
INSTITUTES | ... i L
THE ONLY POSTAL COLLEGE WHICH ADBRESS, . N B el e, S e :
|

1

|

!

SUBJECT(S) OF INTEREST _
(We shall not worry you with personal visits)
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We cannot do the Indian

Rope Trick but with CO-AXIAL PLUG Part No. 166

A universal fitting plug

which ensures effective
cable and braiding clamp-
ing, and ensures quick

and easy fitting. It is

specifically designed for

"AF" G attachment to a wide
; range of cables.

it is of robust constrUction and competitively priced.
Co-axial plug Part No. 166 is available in large quantities

We can operate any element

requiring rotation or and we shall be happy to quote for your requirements.
push-pull movement, or
both, no matter if the CO-AXIAL PLUG Part No. 148
controlled element is close Ease of assembly is
ai £ h but one of the salient

to or at a distance Irom the e VP
control point. piece co-axial plug. /

P p itis, like model 166, a
We cqn op(?rate .rom an well  designed plug
accessible point, switches, which  conforms  to

5 R.E.C.M.F, standards.
valves and other electrical Body finish is bright nickel plating and the plug pin is sil-

and mechanical devices vered. Competitlvely priced and available in quantities.
located in inaccessible
places. CO-BAXIAL SOCKET Part No. 149
We can, in fact, solve your
problems.

Robust construction, positive con-
tact and low loss aerial connection
are the reasons for the success of the
co-axial socket. Most of the leading
television receiver manufacturers
now specify and fit the Aerialite
Co-axial Socket as a standard item.

Flexible Shaft
Handbook avail-
able to technicians
on request.

—RADIO
CONNECTING WIRES

Aerialite connecting wires are being increasingly
used in the Radio, Television and Electronic Industries
due to their flexibility, wide colour range and low
cost. Thermoplastic insulation ensures a higher
dielectric plus the advantages of greater mechanical
strength, fire resistance and permanence. Aerialite
connecting wires are easy to handle, easy to strip,
and save valuable time on the production floor.
Please send for ledflets and prices.

m :.';::,‘.',';N 1 A E R I A l_ I T E

BRITANNIA WORKS,
ST. PANCRAS WAY. LONDON. N.W.1. LTD.

R.C3. HARGREAVES WORKS - CONGLETON - CHESHIRE
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e aerial

there’s a

CELLULAR POLYTHENE

T/V DOWNLEAD

BICC make television downleads to meet every requirement.
Publication No. 357, giving full details of our
up-to-date range of cellular polythene types is available
on request,

BRITISH INSULATED CALLENDER'S CABLES LIMITED
21 BLOOMSBURY STREET, LONDON, W.C.1.
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THE
In future this unit will be fitted as standard,
The price of with a heavy duty synchronous capstan motor.
¢ ({1
the tape drive mechanism . 1
,e:,m-f: ,,,::Z:,,g,;’ T The new drive mechanism,
and is available when used in Reflectograph Magnetic recording equipment
ZI’iDm}tj;b( pead) in_conjunction with the
one head), N ..
TDM?2 (two heads) injection frequency control system,
and TDM3 permits record to playback tape speeds to be synchronised

(Fomee Do) to an accuracy of .19%.

For full information on the Reflectograph Range write to the Manufacturers

RUDMAN DARLINGTON (ELECTRONICS) LTD
Wednesficld, Staffs. Te/: Wolverbampton 31704

—

REPORT FROM AUSTRALIA!

You will be interested to hear that we have recently completed a
sound installation in one of Melbourne’s theatres for the Australian
production of “ Kismet.” The installation is made up of three
complete independent channels and consists of the following:
Neumann Microphones, Model M49, hidden behind footlights;
Leak TL /25 Amplifiers, and 12 Super 12/CS/AL Speakers (4 to each
Channel) mounted in suijtable enclosures all around the stage.

This type of installation has never been done in any theatre here and
although theoretically it was quite sound, one cannot help that un-
certain feeling until the equipment is actually in use. However the
show has now been running for over two months and our installation
has created a great amount of interest. You will no doubt be in-

terested to hear that Mr. F. Langford-Smith, editor of * Radio-
SUPER |2/ CS/ AL gom;;:‘s”, referred to our installation as one of the best he has ever
ear
A high flux density (17,000 I might add that the two outside microphones are placed on the far

. . corners of the stage with one in the centre, which gives the audience
lines) gives excellent trans- a completely stereophonic effect. Apart from being able to under-
ientresponseand sensitivity stand the quietest word spoken on the stage one is not aware of any
. q amplification. The system does however create an amazing sense of
with wide frequency range, presence, felt in every part of the theatre.
We confirm our cable asking you to urge shipment of further Super 12
units. In the absence of Wharfedale Speakers we have already
Tax free £17 . 10 . 0 tried other types, but none of them gives us the required effect in
absolutely natural sound reproduction.

Simon Gray (Pty.) Ltd.
. X MELBOURNE
Wharfeda'e WIRELESS WORKS LTD

IDLE, BRADFORD, YORKSHIRE Telephone : Idle 1235-% Telegrams : Wharfdel, Idle, Bradford
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SIEMENS

CONTACT COOLED
SELENIUM RECTIFIERS

10,000,000 sold

since 1950

SIEMENS & HALSKE AKTIENGESELLSCHAFT
BERLIN - MUNCHEN
FULL PARTICULARS FROM
R.H. COLE (OVERSEAS) LTD.

2, Caxton Street - Westminster - London S.W.1
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WAVEGUIDE COMPONENTS
for the Q=band

wavemeters and reference cavities,
standing wave indicators, attenuators,
. directional couplers, waveguide switches,
made il H ll g er preci.rion isolators, crystal holders,
thermistor mounts,
drawn or precision electroformed guide,
waveguide benches and pillar supports, etc.

All components are based on the standard size WG 22 with internal dimensions
of 0.280in. by 0.140in. They are normally fitted with U.K. standard, pressurized,
screwed-ring connectors with plain flanges but choke flanges or U.S.-type
flanges are also available. The usual external finish is silver plating flashed with
rhodium (satin chrome for benches and pillar supports).

For full details write for caralogue (W.5).
HILGER & WATTS LTD., 98 ST. PANCRAS WAY, LONDON, N.W.l Tel.: GULLIVER 5571

Makers of precision scientific apparatus for more than a century

NEW

oeve/Qoments

These WESTALITE lightweight high
temperature rectifiers have been developed
in conjunction with the Ministry of Supply
and are available for operation in ambient
temperatures of up to 85°C; finishes to
RCS. 1000 categories H1 and H2 are
available.

METAL RECTIFIERS

WESTINGHOUSE BRAKE & SIGNAL CO. LTD. 82 YORK WAY, KING’'S CROSS, LONDON N.I.
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THE MORGANITE TYPE A

/k Zn/ﬁ—unit POTENTIOMETER

The multi-unit version of the most popular control for radio
and television.

Proved in use by all the leading manufacturers.

Renowned MORGANITE resistance track for minimum noise
and maximum hard-wearing qualities.

Fitted with concentric spindle.

Available with or without the famous MORGANITE D.P.
Switch—approved by all leading Test Authorities—meets the
most stringent trade requirements.

Manufacturers’ and export enquiries direct to

Morganite Resistors Limited
Bede Trading Estate, Jarrow, County Durham.

Wholesale and retail discributors’ enquiries to

Edison Swan Electric Co. Ltd.
155, Charing Cross Road, London, W.C.2,
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Bullers ceramics

FOR INDUSTRY

High quality material and
dimensional precision are
attributes of Bullers die-
pressed products.

Prompt delivery at com-
petitive prices.

We specialise in the manufacture of = PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

f ~ 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 1631 Phone :‘MANsion House 9971

ELECTRICAL REVIEW is complementary to Wireless
World in the rapidly expanding field of elec-
tronics, providing a comprehensive survey of the
progress and needs of each branch of industry.
This weekly journal has for over 80 years been
Britain’s recognised authority on every aspect of
the generation, distribution and utilisation of
electricity.

In addition, ELECTRICAL REVIEW provides that
frequent analysis of technical developments and
news from all spheres of industry which is so
essential to every progressive electrical engineer.
Add ELECTRICAL REVIEW to your regular reading,
available from all newsagents or direct from the
publishers.

Published Fridays 1s. 6d.

Annual subscription Home and Overseas
£4 10s. 0d. U.S.A. and Canada $14.00.

BLBCTRICAL BEYIR

BRITAIN’S ELECTRICAL JOURNAL-—FRIDAY Is. 6d.

DORSET HOUSE, STAMFORD STREET, LONDON, S.E |

Photos courtesy G.E.C,
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QY3-65
V.H.F./PDWER TE'l"I}ﬂDE

]

/ = \

This new tetrode, the QY3-65, embodies a similar

e o

b3

—
(T=Th

technique and construction to the Mullard range
of all-glass transmitting valves which are already
well established in communications and industry.
It has an anode dissipation of 65 watts and a
maximum frequency of 250 Mc/s and is directly
interchangeable with the American 4-65A.

H

LY

Relatively high outputs can be obtained from the
QY3-65 at low anode voltages, and its quick heat-
ing filament allows power consumption during
standby to be reduced to a minimum,

Write for detailed information on this valve, power
triodes and other tetrodes made by Mullard.

MAXIMUM OPERATING CONDITIONS (CLASS C AMPLIFIER) AT 50 Mcs Maximum
freq y at
V, A\ ! [P Vi, (peak) P duced ratings
L3 P M | | Ay | e "v) 2 S B W
QY3-65 (CVI’OS’) TETRODE 3000 -100 s 10 170 224 8l 250
TY2-125 (CVI1924) TRIODE 2500 -200 205 40 390 310 76 200
QY3-125 (CV2130) TETRODE 3000 -150 167 6.5 300 300 75 200
QY4-250 (CV2I31) TETRODE 4000 -225 32 9 374 800 80 120
P
u ar MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., [Mullard]
L 3 5 2/
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, WC2 7

———e

MYTIe4
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pANDED
Tantalum Mesh

EXPANDED TANTALUM MESH can be supplied by
Murex Ltd. in 60, 42 and 30 mesh per linear inch. The overall
thickness of the mesh can be between "004” and ‘007" for the
60 mesh, from ‘004" to ‘015" for the 42 mesh and "007" to
‘015" for the 30 mesh. The maximum
width of piece which can be supplied is
5'9". The material can be supplied either
as expanded or can be flattened after
expansion.

3020000 0 000
OOOOOOOC)
OOOOOOOC)
900000909
OOOOOOOC)
0.0.0.0.0.0.0.0
. . . . . . . . Applications for the tantalum mesh will be found in

OXXRXRXRR. e womrmee

¥

000 0%

RAINHAM *+ ESSEX * Ranham, Essex 3322
Telegrams : Murex, Rainham - Dagenham Telex. Telex 8632

WEYRAD

AM-FM. COMPONENTS

Q‘&b USING COMPONENTS
SPECIALLY DESICNED FOR THE JOB v

WEYMOUTH RADIO MANUFACTURING CO., LTD.,
CRESCENT STREET, WEYMOUTH, DORSET.
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LEEVERS RICH

MAGNETIC RECORDER

The finest equipment ever
designed for mobile service

Features include :
* Heavy duty design.
* Highest studio fidelity.
* Battery or mains unit operation.

* Full accessibility for maintenance.

* Optional built-in test equipment.

* Fully protected for tropical use.

* Optional Syncropulse system for film use.

The successful film and radio productions of the Royal Australasian Tour, the Royal
visit to Nigeria, the 1955-56 Antarctic Expedition, and many other assignments of
similar importance, have been carried out on these recorders

LEEVERS-RICH EQUIPMENT LTD., 78b, Hampstead Road, London, N.W.1.  Eus. 1481

: ALL GOODS FULLY
BUY DIRECT FROM THE GUARANTEED and BULT
TO HIGHE ALITY and
MANUFACTURER TECHNICAL STI\NllARI%l
CHASSIS — ASSEMBLED AND READY FOR USE — FOR RADIO/RADIOGRAM
MODEL F3PP Ex'l’RAS SPEGML
aaiLapte § - WALNUT
- wusi VENEERED
s sy

[] Escuicheon( g3 'F3PP and H4, and
Cream or Brown¢ can be cut externally to

9o°
MODEL F3

- 5 valves, 4 watt

extrusion, suit'your Sovz:l b}-eqni;e—
i MODEL H.4 -FM " (| is. ments. uitable or
opunl-nidgusceegionelonieol £1411 1/ " Wanciunds \neluding FM. S atven ®BSR. ny | BEUGERMiOME ECIEa
Hg&i"_ﬂﬁ{?' ldx:llvgse'p:n'{:“ output with a with latest minia~ Autochancer. Co:mﬁ:ts:'w N ‘llxoot:”;y 27 6
e s S £18/15/4 | i SRy g97/16/0 S Ao meer” 216 7R
crystat TUNERS FOR HI-FI RECEPTION
R | AM/FM TUNER CHASSIS
RECE!VER EM TUNER| Sell-powered _in-
RN

corporatiag Pre-
amplizer, Bass,
Treple controls,
FM pick-up

i
‘ i TUNER |

CHASSIS |

Seli-powered, In-|
corporates pick-
up switching lorl
use with Radio-
£rams  or Am |

The most eco-
i * nomical Tuner for
g T Hi-Fi moptionl ;

— where &  good
vower Amplifier and Pre-amplifier are avsileble. Tt by
Medium and Long wavebands. Aeris]l matching &“ﬂli:; 'p'mr:g
I sensitivity, High
Gain. Wi
Tl!ch any Power
mplifier. A
pler. g2 7

device, IDEAL FOR TAPE RECORDING, Tuning Inﬂicnmr.|

8 Valves, Pre-set
output control.l

Nortion. Hgh catn, £17/10/3 |

—— — — e — e —— e — e —— e — s et T

97/99 VILLIERS RD., LONDON, N.W.2. F
COMPANY LIMITED ] TELEPHONE: Willesden 6678 TERP:JSLLAEFA‘I\LDAEBLE
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SALFORD ELECTRICAL INSTRUMENTS LTD- SALFORD 3-LANCS -

A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD_OF ENGLAND

ﬁz

i. Full particulars of the G.E.C. range of Sclenium {5
Rectifiers are available on upphcatxon to your ©
nearest G,E.C. Branch; ES. & V. Dcpartment 5]

_l Magnet House, ngsway London W.C.2. or l
the address below.} >

49
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DEFLECTOR COILS : LINE TRANSFORMER
designed for 70° Deflection E employing a Ferroxcube core

and employing Castalliated | apdingorporating Width and ‘\.’//
Ferroxcube core. Linearity Controls. E.H.T.
ﬂ. 13.5 KV.

also 13 CHANNEL T.V. TURRET TUNERS

[
enquiries

e LIMITED

ROCKSTONE WORKS . DOMAN ROAD
CAMBERLEY . SURREY
TELEPHONE : CAMBERLEY 2360°

TELEVISION COILS
wound to specification.

EXPAND AND SUPER HIGH FIDELITY THIS YEAR

Let your ears be your judge . . . crisp,

LABORATORY BALANCED. The TSL clgax', natural reproduction without coloration
LORENZ LP3122 is a main bass 12in. diaxial with TSL LORENZ speaker units. Ten years
Speskeny C:"""i“ed Wi‘q.n%‘l’j'-"”?ts e'::’;’;::‘ilsy ahead in engincering and design this speaker
netic 1 requenc units p : : . .
mountedxcoaxiglly ac{'oss the front of the main bass unit will enable you to deslgn and bul_ld up‘a
speaker at such an angle to give full spherical sound system in your own home which will
binaural response. All are laboratory balanced truly add the miracle of ILIFE to the magic of
and matched for perfect tone with a (requency mus:ic
range of 20 cycles to 22,500 cycles essentially !evhel o ole
output. To ensure level frequency response the
voicpe coils ofthe two treble speakers are fed through No Extra COSt.' You get these extra features at
a specially designed crossover net-work which no extra cost with every TSL LORENZ Sound
balances the frequency response of the three speakers system . . . Greater output and more sensitivity
as a combined unit, . . . heavy duty oversize speech coil . . . Super
high flux magnet . . . Permanently flexible
lMP ROVE AN ' self-damped cone . . . Multi-parameter cone
fully tropicalised . . . Sealed in air gaps . . .
The TSL LORENZ LPH 65 is the basic treble speaker built-in centralizing device for perfect gap
used in the TSL LORENZ Sound System. Round alignment.
in shape to ensure smooth melodious sound the 5
plastic cone is fully tropicalised. Special features gl’"’ve );'Q“l‘ own H.F. Sound System. For those
are the super high flux density magnet of 17.500 otees of high fidelity who possess bass speakers fitting one
gauss and non-perforated back plate. or more LPHG65 treble 1wnits will greatly extend your range

of super fidelity reproduction. They are, without a doubt,
the most sensitive and efficient treble reproducers vesearch has

revealed to ddte. The non-perforated back plat
So U N D SYSTEM that the LPH65 can be used wteh any other spea ;si'nea"g;:ff

ive of make or type without interaction taking place.

SPECIFICATION LP312:2 SPECIFICATION LPH65

IMPEDANCE 15 ohms; FREQUENCY RANGE 20-22,500c/s; POWER HIGH FREQUENCY CONE-HORN TYPE TREBLE UNIT.
RATING 25 w.; PEAK POWER RATING 40 w.; DIAMETER Bass 124 inches, IMPEDANCE 5.5 ohms; FREQUENCY RANGE WITH
Treble 2} inches; DEPTH Bass 7% inches, Treble 2 inches; BAFFLE OPENING SUITABLE HIGH PASS FILTER CONDENSER 2,000-
102 inches; SPEECH COIL DIAMETER Bass 1.5 inches, Treble } inch; FUNDA- 22,500¢c/s; POWER RATING AS A SINGLE UNIT
MENTAL RESONANCE Bass 20 ¢/s., Treble 1,600¢/s; FLUX DENSITY w.; PEAK POWER RATING AS A SINGLE
Bass 17,500 gauss, Treble 17,500 gauss; INTERMODULATION PRO- @ UNIT 5 w.;: DIAMETER 24 inches; DEPTH 2
DUCTS under 0.5%; CROSSOVER FREQUENCY 2.000c/s; FINISH: inches; BAFFLE OPENING 2§ inches;

Grey and blue vitreous anti-corrosion stove enamel.

“PRICE 39/6. (including Purchase Tax).
RETAIL PRICE £14.19.6. (not subject to Purchase Tax).

Exclusively distributed throughout Great Britain and the Commonwealith by @ Details of Bass-Reflex enclosures for the TSL LORENZ LPélZ-?. may be obtained from
TECHNICAL SUPPLIERS LTD., HUDSON HOUSE, 63 GOLDHAWK RD., LONDON, W.12. SHEpherds Bush 2581;4794
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A NEW TECHNIQUE IN HIGH SPEED
WAVEFORM MONITORING

BANDWIDTH :
10 kefs to 300-mc/s

INPUT IMPEDANCE OF EACH PROSE :
Approx. 1 pf (input element of variable
capacity divider)

MAXIMUM SENSITIVITY 2
Fuil Scale Deflection for 1 'Volt input

TIME SCALE :
Variable from .05 microsecs to 5 microsecs

RECURRENCE RATE OF MONITORED WAVEFORM :
100 ¢/s to 10 kcfs

CALIBRATION

Provision is made for accurate
measurement of time and voltage
scales of a waveform

PREVENTION OF JITTER .
A circuit is incorporated
for providing a stable
display when a monitored
waveform is jittering with
respect to its driving pulse..

HIGH SPEED RECURRENT WAVEFORM MONITOR TYPE 500

The wide bandwidth and high sensitivity .
of the instrument as well as the very high input
impedance result from the use of a sampling technique.-
During each recurrence a measurement is made of the instantaneous amplitude
of one point in the waveform. This measurement is amplified and applied to
the cathode ray tube as one co-ordinate of a graph of the waveform. During
subsequent recurrences, instantaneous measurements are made of different
points, resulting, after about 100 recurrences, in a complete graph.

joyvalll METROPOLITAN-VICKERS

information. ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, 17

Member of the AEI group of companies

R/E 401

R Leading Electrical Progress s
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5SSy V¢ 2

3000 TYPES

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.

KEYSWITCH CO.
ALL POST OFFICE EQUIPMENT

Enquiries to Sales Manager,

126, KENSAL ROAD, LONDON, W.I¢
Telephone LAD 0666 and 4640

fowards perfection-
LOWTHER LINEAR AMPLIFIERS

Exclusive Lowther Design and Build

The new range ‘‘ Lowther Linear > amplifiers surpass all
previous multi-loop feedback or basic ultra linear tech-
nique by the utilisation of the suppressor grid of the
Mullard power pentode EL34 into the distributed load
circuit which enhances the performance in all detail.

Generous in design, the amplifier’s performance will
remain at its high laboratory test specification throughout
many years of use.

This and other Lowther products can be seen at the

B.S.R.A. Exhibition at the Waldorf Hotel on May
26th and 27th.

Lowther Linear Ampliiier
LEL.10 £235

THE LOWTHER MANUFACTURING COMPANY,

LOWTHER HOUSE, ST. MARKS RD., BROMLEY, KENT, ENGLAND. Tel. : RAVenshourne 5226
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ADVANCE COMPONENTS LTD., ROEBUCK ROAD, HAINAULT, ESSEX. Telephone : HAlnault 4444

Modern in conception, design and performance,
the E.2., with its exceptionally wide range,
not only fulfils to-day’s needs of radio

and television, but anticipates the requirements

of tomorrow. More than ordinary care
has been used in screening and filtering. As a W
result, stray field is less than 3y V. at 100 Mc/s.
@ Frequency accuracy of + 1%, extends .
signal

generaotor

over the whole range. ® Cutput voltage 1. V. to
100mv. and approx. 1v. at full R.F. Socket.

@ Internal modulation; external modulation to 80%,
@® A.F. Output variable 0-50v. at 400c/s.
@ Size 13" X 101" X 8'. @ Weight 17} Ibs.

100 Ke/s =100 Mc/s ON

ADVANCETYPEE2
FUNDAMENTALS

Z 1

E{l{: 10~ 30Man 2 fipd |
e 3- oMa @7 H
e
i 2200 1000Ke o~ .
i F 100-300Kess Tl “
i E2
l s ooneRATOR TS T f

LIST PRICE IN UK,

£32.10s

Full Technical Details available in
Folder Wi4

ADVANCE COMPONENTS LTD., ROEBUCK ROAD, HAINAULT, ESSEX. Telephone : HAlnault 4444
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Manufacturer-to-Gonsumer policy saves you at least one-third cost!

We are now 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 Societies
and single items for replacing im existing equipments and

radiograms.

Our Chief Engineer, who is operating a Technical Guidance
Service, is available daily, including Saturdays, from 10 a.m. to

pounds.

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 high guality equipment for rbodest expenditure.
Send two 2+d. stamps for your copy now. It may well save you
All our equipment is on demonstration at our show-
room in conjunction with a variety of pick-ups, speakers, etc.
If you can possibly call we shall be pleased to see and help you.

No. | ''SYMPHONY ™ AMPLIFIER is a 3-channel
S-watt Gram/Radio Amplifier with astonishingly flexible
tone control. You can lift the treble, the bass, or—and
here is the unique feature—the middle frequencies 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 impor-
tant than the nominal linear response of the amplifier,
as the pickup speaker, etc., are not linear. Independent
Scratch-Cut is also fitted and special negative-feedback
circuit employed. The Amplifier can accommodate a wide
variety of records from old 78s to new L.P.s. Input is for
all types of pickup of 0.1 v. output or more and there is
full provision (and power) for Radio Tuner. It is available
to match 2/3 or |5 ohms speakers. Price 11 gns. (carriage
5/-). Fitted in portable Steel Cabinets, 2 gns. extra.

* SYMPHONY " AMPLIFIERS WITH REMOTE
CONTROL. Both the above model Amplifiers are
available with all controls on a separate Control Panel
with up to 4ft. flexible cable which simply plugs into the
amplifier. Enables the Amplifier proper to be sat in the
bottom of a cabinet whilst the controls are mounted
conveniently higher up. Extra cost 2 gns.

No. 2 “SYMPHONY " AMPLIFIER as No. | but
with 10-watt Push-pull triode output and triodes through-
out. Woden mains and output transformers and choke.
Output tapped 3, 7.5 and |5 ohms. Full provision and
power for Tuner. Competes with the most expensive
amplifiers on the market yet costs only 16 gns. (carriage
5/-). Fitted in portable Steel Cabinet 2 gns. extra,

No. I “SYMPHONY " FM TUNER. High grade
instrument with extremely silent background £15/8/-.
Power Pack £3/7/6.

No. 2 “SYMPHONY " AM/FM TUNER.
Combining all the specifications of the Long, Medium and
Short wave Superhet AM Tuner and our No. | FM Tuner.
Separate Coil Assemblies and LF.s. Fully self-powered
on one chassis. 26 gns.

N.R.S. EMPRESS FM/VHF TUNER/ADAPTOR.
Fine litdle job, will plug into any radio and add F.M.
£13/15/-. Magic eye assembly £1 extra if required. Ditto
mounted in beautiful dark walnut cabinet complete with
magic eye 162 gns. Carriage 7/6.

*SYMPHONY " AM/FM RADIOGRAM CHASSIS.
Very high grade radiogram chassis combining Long,
Medium and Short and V.H.F. bands. Large engraved dial.
Push/pull output for high quality. Complete with |0in.
Goodmans speaker 26 gns. Carriage and packing 7/6.
TRANSCRIPTION UNITS

GARRARD MODEL TA WITH TURNOVER
HEADS AND MODEL TB for 3-pin plug-in heads
available with a variety of pick-up heads. Unit only £9.

GRAMOPHONE UNITS

COLLARO 2010, less pickup, £14/15/-, with Studio
pickup and transcription cartridge £19/10/-.

LENCO GL50, 4-speed continuously variable from above
78 r.p.m. to below 16 r.p.m. Special Autostop. Price
with Studio ““O ' or “ P " head or Goldring variable
reluctance head £21/17/10. :

LENCO GLS5S, as above but without pickup and auto-
stop but fitted with Special Device for Groove Location
and knob which completely disengages drive-wheel.

Suitable for use with any pickup, especially transcription .

types'and BJ. Arm. Price £17/10/4. Immediate delivery

guaranteed.

NORTHERN RADIO SERVICES

11 KINGS COLLEGE ROAD, ADELAIDE ROAD,
LONDON, N.W.3. Phone : PRImrose 8314
Tubes : Swi:s Cottage and Chalk Farm, Buses: 2,13, 31, 113 and 187

LENCO GL56, as GLSS but
with pickup, £23/7/-.
CONNOISSEUR 3 variable
speeds, £28/8/-.
GARRARD 301,
speeds, £26/8/-.

EQUIPMENT & LOUDSPEAKER
CABINETS

* SYMPHONY "’ BASS
REFLEX CABINET KITS.
30in. high, consist of fully-cut
Zin. thick, heavy, inert, non-
resonant, patentacoustic board.
deflector plate, felt, all screws,
ete., and full instructions. 8in.
speaker model, 85/-, |0in.
speaker model, 97/6, [2in.
speaker model, £5/7/6. Carriage
7/6. Ready built, 15/ extra.
As above but fully finished in
figured walnut veneer with
beautiful moulding and speaker
grille, 10in., €11, 12in., £11/19/-.
Other veneers to order.
CONSOLE AMPLIFIER
CABINETS, 33in. high, lift-
up lid with piano hinge, take
Tape Deck, Gram Unit or
Autochanger, Amplifier, Pre-
Amplifier, and Radio Feeder
Unit, finished medium walnut
veneer. De luxe version,
price 12 gns. Oak or maho-

3 variable

gany veneers and spgcial
finishes to order. Carriage
according to area. We will

quote by return.

£14

‘RODEVCO HOUSE

A NEW VERSATILE CONTROL UNIT-
THE RD SENIOR MK I

An entirely new design introduced to work in conjunction with either the
JUNIOR or SENIOR amplifiers. Versatile in its applications, it will operate
from any programme source and features high sensitivity with flexible control.

MAIN FEATURES
% Inputs for p.u. (4 record characteristics), A.M. and F.M. radio, microphone
and tape y¢ Tape sockets v High sensitivity p.u. 10-15 m/V J¢ Baxendale
type bass and treble controls ¥ 3-position L.P.F. with variable slope control.

RD JUNIOR AMPLIFIER

Designed expressly to meet the
requirements of the average home
high fidelity system.,
SENIOR control unit increases flexi-
bility of control
sensitivity permits the use of low
output VR p.u.s.

% 8-10 watts output, p.p. EL84s.

% Distortion .129,—8 watts.

v Fr. Res. + .25 DB 20-30,000 c.p.s.

Full Tllustrated literature post free on request.
dealers in London and the Provinces, or if in any difficulty, please apply direct.
Trade and Export enquiries invited.

ROGERS DEVELOPMENTS

116 BLACKHEATH ROAD -

the

Use of the

while greater

£17

GREENWICH LONDON : S.E.l0

RD SENIOR AMPLIFIER

Providing a standard of reproduction
limited only by the equipment with
which it is used, the SENIOR fulfils
requirements of
ambitious home high fidelity system.
In addition a peak output of 25 watts
makes it suitable for music societies,
educational use, etc.

% 15-20 watts output, p.p. EL34s.
% Distortion .089,—I15 watts.

% Fr. Res, 4.1 DB 20-30,000 c.p.s.
% Partridge c-core O.P.T.

£28

Available from specialist

(ELECTRONICS)

the most

LTD

Telephone ;: TiDeway 1723
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minlaturisation

The missing link between

apparently impossible requirements,

and ostensibly inadequate space
is very often the use of Suflex Polystyrene Capacitors.
If you are being driven up a tree
by a problem where reduction of size or weight is essential,

do please get in touch with us.

Sufiex Polystyrene Capacitors
o High insulation resistance
e Low dielectric loss
e Good capacitance stability

A quality component which may be economically
used in commercial equipment

SUFLEX

LONDON

35 BAKER STREET, LONDON, W.1 Telephone : WELbeck 0791 Cables : Suflex, London
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THE NEW WIDE RANGE
OSGILLOSGOPE TYPE WM3A (25 mc/s)

* % % % % % % %

*

Precision time, voltage AG/DC measurements without arhitrary graticules or calibrating
waveforms,

Sweep delay or return sweep displayed as extra trace gives continuous time display.
Display expansion greater than 2500:1 on a given range.

Photo sweep and voltage reference trace with auto-hlackout.

High brilliance fine focus EMITRON C.R.T. with full 10 cms. deflection.

Variahle EHT. (1 to 10kV) gives 10 to 1 display expansion with unmodified handwidth.
Additional stahilised supplies and waveforms for external use.

Amplifier gating characteristics allow direct application of large AG/DG potentials and
reduce the attenuator requirements.

Voltage measurements — 100 mV to 500 V (22%), unaffected hy variations in supply,
C.RT. or amplifier linearity or degree of expansion.

Time measurements — 20 mw$ 1o 100 m§ (22%) direct from meter.

Fully descriptive literature available from

E.M.l. ELECTRONICS LTD.

EE33
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Add-on sub-units for performance
extension, afford:—

1. Signal Delay

2, Cathode Follower Probe input
3. Increased sensitivity

4. Line Selection (TV applications)
Other sub-units under development.

INSTRUMENT DIVISION

HAYES - MIDDLESEX-ENGLAND
Telephone: SOUthall 2468 (Ext. 1013, 655 & 857)
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m mURDO EYELETTED VALVEHOLDERS

You can cut your assembly costs by using these B7G
and B9A valveholders which carry their own fixing
eyelets.

There are no loose eyelets to be inserted.

The unscreened types are available
with above or below chassis
mounting fixtures.

® Below chassis mounting versions can be be supplied with
Integral earthing tags to simplify single point earthing
of the circuit. The screened types are fitted with
split skirts for economy and are also fitted with
integral earthing tags.

Full details on request

THE

McMURDO [INSTRUMENT CO. LTD. ASHTEAD, SURREY

Telephone ASHTEAD 340!

«YOU CAN RELY ON US *

L

Stockists of all Radio and Electronic components for
manufacturers, laboratories, Educational authorities,
and the amateur.

SPECIAL OFFER
WE HAVE ACQUIRED A LIMITED NUMBER OF THE FOLLOWING NEW INDUCTION
MOTORS : ‘
RATING AT SYNCHRONOUS SPEED OF 1,500 RPM — 220/230 V. 50 /s
| PH CAPACITOR 1/80 H.P. CONT. RATING AT 1425 R.P.M. COMMERCIAL USE
I/8th H.P.
SIZE 4 1/4” DIAM. SHAFT | 3/8” X 5/16”
PRICE COMPLETE WITH CONDENSER 55/-

%
MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER—ALL PARTS STOCKED
AND AVAILABLE ON H.P.

INCLUDING ELCOM, BULC?I'N, TCC, HUNTS, DENCO ETC.
DETAILED LISTS ON ABOVE AVAILABLE
ALL AVO, TAYLOR, INSTRUMENTS FROM STOCK
NEW CATALOGUE AVAILABLE 21d. STAMP.

RAbpio SERVICING COMPANY

82, SOUTH EALING ROAD, LONDON, W5, Telephone : EAL. 5737

Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wed. | o'clock.
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E.H.T. CAPACITOR

Type 500 H.T.
oil-filled capacitor
in non-metallic case

DUBILIER CAPACITOR
0'0005 MFD.,
I8KV.DC.WKG.

MADE IN ENGLAND

K%

Terminations % x4BA. | F“"x4B.A. i 3" x2B.A.
Tube Size Dia. Len. | Dia. | Len. | Dia. Len.
PLASTIC CASE D.C. Rating B S | i
ELIMINATES 70°C.Wkg. Test | #° | 2 | W | | W | W
20kV. | 40KV, 005 uF. | 01 pF 0.15 uF.
CORONA EFFECTS | (.. 8.0 kV. 0.0l uF. 0.02 uF. 003 uF.
5.0 kV. 10.0 kV. 0.0075 uF. | 0015 uF. 002 uF.
8.0 kV. 16.0 kV. 0.002 uF. 0.005 uF. 0.0075 wF.
HERMETICALLY 00 kY. | 200KkV. | 0.00iS BE | 0003 U | 0005 uF
120 kV. 4.0 kV. 0.00 uF. 0.002 pF. 0.003 uF.
SEALED 150KV, | 300Kkv. | 00007 uF. | 0.0015uF, | 0002 uF.
18.0 kV. 36.0 kV. 0.0005 pF. 0.001 pF. 0.0015 puF.
20,0 kV. 40.0 kV. 0.0003 pF. 0.0007 yF. 0001 pF.
SINGLE HOLE 25.0 kV. 50.0 kV. 0.0002 uF. | 0.0005 pF. 0.00075 1F.
30.0 kV. 60.0 kV. = - 0.0005 F.
FIXING

The capacitance value is 2 nominal maximum for. a given tube size and
voltage rating, capacitance tolerance + 20%.

DB LM

DUBILIER CONDENSER CO. (1925) LTD

DUCON WORKS, VICTORIA RD, NORTH ACTON, W.2. Telephone: ACORN 2241. Telegrams: HIVOLTCON, WESPHONE, LONDON
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Spectone

STEREOPHONIC

brings
DIMENSIONAL
SOUND
REPRODUCTION

A twin-track
the new
tapes.
noisseur

able. ther

Type 123 200 gns.

into the Home

tape

ducer designed to reproduce
‘* Stereosonic "’
recordings and single track
An instrument calcu-
lated to gnve to the con-
* High Fidelity **
ofa quali%hitherto unattain-

models
100 gns. and £165

Spectone

The living truth
in Sound

repro-

at

The Spectone
WINDSOR Five-fifteen

Power Amplifier with pre-amplifier. This remark-
. 2ble equipment, based on the famous Mullard
5-10 cnrcult will meet the most exacting require-

ments of ** high fidelity ** at an extremely low
price.  Treble control continuously variable
from 416 db to —15 db at 10 Ke/s. Bass Control
continuously variable from 4-18 db to —12 db

at 20 cfs. £24 . |7 o 6

WRITE FOR COMPREHENSIVE LITERATURE

M. R. SUPPLIES Ltd.

(Established 1935)

First-class ELECTRICAL MATERIAL for immediate delivery, carefully packed. Full
and fair descriptions. Prices nett.
B.T.H. SHADED POLE INDUCTION MOTORS. 200-250 v, A.C. 1,400 r.p.m. B8ize:
4in. by 3}in. dla., with lin. screwed ehaft, torque 500 grm./cms. The ideal sllent run-
ning motor for many lab. and domestic uses, Very limited supply at 37/6 cach (des:
patch 2/-).
TOTALLY ENCLOSED A.C. MOTORS (English Electric CoJ). 230-250 v. 50 ¢. 1 ph.,
1,425 r.p.m. split-phase induction, ball bearings. Conservatively rated at 1/10th B.l’.
for continuzous duty—developing 1/6tb H.P. Frame size approx. 7in. by 54in. dia.
Brand new £3/18/5 (despatch 5/8). We can il a large variety of smali motor require-
ments from stock.
F.HP. GEARED MOTORS—IMEDM’I‘E DELIVERY FROM STOCK of a wide range
of first-class brand new units. Example: series-wound, variable speed, 220-250 v,
A.C./D.C., inal speed 100 or 50 r.p.m. Either £6/7/6 (deepatoh 2/9). Capacitorfin-
duetion, 930-250 v. 50 ¢. 1 ph., choice of final speeds, 100, 46, 32 and 17 r.p.m., any
one, with capacitor, £8[1"18 (despatch 2/9). Our llst GM/365 gives detailsa of many
others-—copy on request.
HIGHE DUTY AIR BLOWERS (or extra.ctoru) ‘We have in stock a large and useful
range. Examples: powered with B.T.H. type CFB 2615 repulsion-induction motor.
Estimated delivery 1,500 c. ft./min. at 6!1: W.G. Overall length 24in., width 20in.,
helgbt 18in. Inlet 7in. dla. Outlet 7in. by 3in. Weight approx. 1 cwt. Brand new,
in original cases, £22/10/- (despatch mainland U.K. 20/-). Also, by 8irocco Fan
Co,, powered with 1 h.p. series wound totally enclosed ball-bearing motor, 110 volts
A.C/D.C. Dellvery approx. 1,000 ¢. ft./min., quiet running. Overall length 2lin.
Diameter of round inlet and outlets 6in, We offer a few of these, brand new, at
£10/17/6 ¢despatch mainiand U.K. 12/6)
SYNCHRONOUS TIME SWITCHES, 200-250 v, 50 ¢. Brand new Bangamo-Weston, in
compact black plastio housing 4in. dis. by 3}in. deep, providing up to three on-off
operations per 24 hours, with day-omitting device (use optional), capacity 20 ampa.
AC. (250 v.) £5/8/6 (despatch 2/-).
VARIACS (variable transformers). Ex-Govt., perfect. Nomlnal input 220 volts, Out-
put varlable between 200 and 240 v. continuously. Loading up to 1.65 KVA. A low-
priced unit for colour photo work, photofloods and general lab, use. £5/18/8 (despatch
3/6). Also in stock for immediate delivery full range of PHILIPS®’ VARIABLE TRANS-
FORMERS, latest models at considerable saving in price. Full details on request.
Aiso very special offer of brand new £80 Philips' Frequency-independent VOLTAGE
STABILIZERS at £27/10/- nett Detalils on request. ELECTROMAGNETIC OPERA-
TION COUNTERS, latest G.P.O. tvpe, brand new, lin. square by 4in, long. Counting
up to 9,999, Re!istance 2,300 ohma, therefore suitable for 18/8
{despatch 9d.). ELECTRIC BELLS, well-made Govt. type, 3in. gong, 8/4} v. 3/9 (des-
patch 1/-). RELAYS, 12 v. 2 pole C.0., low capacity, sultable for R.F, switching, new,
boxed, 7/6 (despatch 9d.). THERMAL DELAY SWITCHES, 8.3 volt, delay approx.
+ mlnute 4/6. MINIATURE RELAYS, approx. lin. cube, 2 pole * make,” 650 ohms
tl:;)ll 5/8. CONDENSERS (paper) 8 'mfd. 500 v. D.C. whg., best makes, 5/6 (despatch

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 50 c., with spindles
for hours, minutes and seconds hands. In plastic dust cover 3}in. by 2in. deep, with
flex, ready for use, 27/6 (despatch 1/3). Bet of threee hands, in good style, suiting
5/Fn. dial, 2/-.

Immediate delivery of STUART ELECTRIC PUMPS—all models.

M. R. SUPPLIES, Ltd., 63, New Oxford St., London, W.C.1
Telephone : MUSeum 2958

S G.Brown |

HEADPHONES
FOR MARINE
EQUIPMENT

Every seagoing
vessel in this elec-
tronic age relies
on Marine Com-
munication Equip-
ment.

Our contribution is I
a specialised range
of reliable Headphones
which provide ships’
operators with the

S. G. Brown provide
Headphones and asso-
ciated equipment for
all known purposes.

Brochure ‘W’
on request,

clearest possible recep-
tion of all signals—Morse
or speech,

sent

SHAKESPEARE STREET, WATFOIiD, HERTS.
Telephone: Watferd 7241,
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HIGH FIDELITY
plus

HIGH VERSATILITY

Behind the new RCA High Fidelity Amplifier stands
over 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 music.

The RCA High Fidelity Amplifier can be incorporated
successfully into any existing home audio system.
The versatility of its input 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
An Associate Company of Radio Corporation of America
Lincoln Way, Windmill Rd., Sunbury-on-Thames Middx.
Telephone: Sunbury-on-Thames 3101.
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PRE-AMPLIFIER

INPUTS—Magnetic Pickup
B.78. 16 mv input for rated output. 300 ¢/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 10 Kcfs.
L.P. 13.5 mv input for rated output. 500 c/s Turnover.
12 DB Roll-off at 10 Kcfs. Flattened LF at 50 c/s to
+ 13 DB.
R.LA.A. [1.5 mv input for rated output. 500 ¢/s Turn-
over. 14 DB Roll-off at 10 Kcfs. 3 DB Flattening at
50 c/s. %
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. o
LOW-PASS FILTER. Switched 10 Kcfs, 7 Kcfs,
5 Kefs and Flat.
HIGH-PASS FILTER. Inbuilt, attenuating below
20 cjs.
FIL%’ER SLOPE. Variable to 35 DB per octave.
POWER REQUIREMENTS. 375 v/[7 ma, 6.3 v/
| amp.

MAIN AMPLIFIER

OUTPUT. |2 watts rated. Peak in excess of 20
watts over 25-20,000 c/s.9%

DISTORTION. Total harmonic less than .19 at
10 watts—700 cycles.

NOISE LEVEL. 85 DB below rated output.
DAMPING FACTOR. Variable from positive to
negative values.
FREQUENCY RESPONSE. Within 0.2 DB
20—25,000 ¢/s + 0.5 DB 10—60,000 cfs.
FEEDBACK. 40 DB total.%

OUTPUT IMPCDANCES. 4 ohms, 7 ohms, IS5
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. 130 VA at full load.
AC Input 100/150 and 200/250 volts.
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.+ 00 it’s easy with

Continuous Storage Units

Thousands of LAB Continuous Storage Units are
daily solving the problem of control and storage of the
great range of resistors. Compact, and capable of
stpring up to 720 separate resistors, LABpak make
selection positive, simple and speedy. Now that
Ceramicaps, Histabs and Wirewound resistors have
been added to the carded range, the usefulness of
LABpak storage units is enhanced.

FREE with any purchase of the LABpak range,
these units are the complete answer to the storage
problems of small production units, laboratories, etc.

MAKE UP YOUR ORDER TODAY
— DELIVERY EX-STOCK

All LABpak resistors are carded in ohmic value, rating and

tolerance, colour indexed and tabbed for easy selection.
The LAB Continuous Storage Units are available from your
normal source of supply, but more detailed information and
literature can be obtained from:

THE RADIO RESISTOR CO. LTD.

50 ABBEY GARDENS * LONDON ° N.W.8
Telephone: Maida Vale 5522

WIRELESS WORLD

May, 1956

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold, Silver or AlumInjum, etc.

Brookes CrystaLs LT1p

Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
181/3 TRAFALGAR ROAD, GREENWICH, LONDON, S.E.10
Phone : Greenwich 1828

Grams : Xtals, Green, London. Cables : Xtals, London

MODEL ‘N’

DIAMETER OF COIL 10”7 *© LENGTH OF COIL 12"
WIRE GAUGES 10 TO 30 S.W.G. - PRICE £150

AUTOMATIC AND HAND
COIL WINDING MACHINES

ETA TOOL CO. (ucester) LTD

29A WELFORD ROAD, LEICESTER. Phone: 5386




May, 1956

WIRELESS WORLD

RADIO HAM SHACK Inc.|

368 GREENWICH: ST., NEW YORK, N.Y., U.S.A. CABLES: HAMSHACK, NEWYORK

SPECIALISTS IN MILITARY & COMMERCIAL ELECTRONICS EQUIPMENT:
AIRCRAFT — GROUND — MARINE — MOBILE

LARGEST STOCKISTS IN THE WORLD
WE SELL — — — — WE BUY

TRANSMITTERS AND RECEIVERS

Your inquiries will

APN-1 Altimeter alrcraft
ARB Receiver alreraft 195-9050 KQ
ARC-1 Tranceiver aireraft 100-156 MC
ARC-3 Tranceiver aircrait 100-166 MC
ARC-4 Tranceiver aircraft 140-144 MC
ARC-5 Xmitter and receiver LF-MF-HF-VHF
ARN-1 Altimeter, aircraft
ARN-5 Glide path receiver 332.6-335 MC
ARN-8 Radio compasa airborne 100-1750 KC
ARN-? Radio compass aircraft, 100-1750 KC
ARR-2 Recelver, aircraft 234-258 MC
ARR-3 Sonobuoy receiver 60-72 MC-FM -
ART-13 Transmitter 200 KC-18 MC
BC-101 Transmitter 200 KC-12.5 MC
BC-223 Transmitter, marine 2-5.2 MC
BC-312 Receiver 1.7-18 MC
BC-342 Receiver 1.2.18 MC
BC-348 Receiver 200 KC-18 MC
BC-376 Transmtttor 200 KC-18 MC
BC-845 Tranceiver 420-500 MC
BC-811 Handy talky 3-6 MC
B(-610 Transmitter 2-18 MC
BC-839 Receiver 100-156 MC
BC-840 Transmitter 100-158 MC
BC-1023 Marker Beacon recefver 5 MC
BC-1208 Beacon recefver 195-420 KC
CRC-7 Handy talky 140.58 MC
CRT-3 Xmitter, emergency 500 KC-5280 KC
DAB Direction finder ground 2-18.1 MC
DAK Directioa finder marine 250-1500 KC
DAV-2 Tranceiver/direct. finder 2.3-456 MC
ET4338 Transmitter 2-20 MC
FRO-1 Tranceiver 1.5-12.6 MC
GRC-9 Tra ‘acelver
MN-28 Radio compass 150 KC-12 MC
PPN-1 Beacon trancvr. ground 214-234 MC
RAIODB Compass receiver 150 KC-10 MC
RAK-7 Receiver 15-600 KC
RAL-7 Recetver .3-23 MC
RBZ Receiver, portable 2-5.8 MC
RC-103 Recvr, glide path 108.3-110.3 MO
RC-192 IFF systems 160-186 MC
SCR-269G Radio compass 200-1750 KC
SCR-274N Alrborne command sets LF-MF-HF-VHF
SCR-28% Ree/xmitter, mobfle 3.8-5.8 MC
SCR-201 Radio direction finder 1.5-30 MC
SCR-300 Tranceiver, portable 40-48 MC FM
SCR-503 Radio direction finder 100-3000 KC
SCR-508 Receiver/transmitter 2-6 MC
SCR-508 Recr/xmitter, mobfle 20-27.9 MC FM
SCR-509 Trancelver 20-27.9 MC FM
SCR-510 Tranceiver, mobile 20-27.9 MC FM
SCR-511 Tranceiver, portable 2-6
SCR-522 Tranucelver, mobile 100-156 MC
SCR-538 Handy talky 3-6 MC
8C Tranceiver, mobile 168-445 MC
SCR-555 Radio direction finder 18-65 MC
SCR-578 Transmitter 500 KC
SCR-808 Recetver/transmitter 27-38.9 MC FM
SCQR-809 Tranceiver 27-38.9 MC FM
SCR~610 Tranceiver 27-38.9 MC FM
SCR-825 Port. metal detector
SCR-894 Tranceiver 3.8-6.5 MC
SCR-718 Altimeter, high ailt. 0-40,000 FT
TBY Transmitter, portable 28-80 MC
TCS Receiver/transmitter 1.5-12 MC
TRC-1-3-4 Radio relay station 70-99.9 MC FM
TRC-8-11-12 Radio relay station 230-250 MC FM
TRC-10 Tranceiver, portable 2-12 MC
VRC-3 Tranceiver 40-48 MC FM
18 MK-2 Tranceiver 230-240 MC 2-8 MC
27AA Transmitter 300-600 KC 2-156 MC
VALVES

INDUSTRIAL AND MILITARY TYPES
Receiving Voltage Regulators
Transmitting Crystal Rectifiers
Kiystrons Gas Switching
Magnetrons Phototubes
Thyratrons lgnatrons
Cathode Ray Transistors

Microphones Keys Headzets
BMC-1 MASK J-87 RB-16U HI IMP.
T-17 HAND J-38 HS-23 BI IMP.
T-30 THROAT J-45 H8-30 ILOW IMP.
T-32 DESK J-47 H8-33 LOW IMP.
T-45

LIP J-48 HB8-38 LOW IMP.
MANY OTHERS AVAILABLE FROM 8TOCK
Over one million tubes of all types in stock.

be promptly answered.

RADAR
APA-10 Panoramiec adaptor .5-3000 MC
APA-11 Pulse analyser
APA-168 Bombsight marker
APA-17 Direction finder 25-1 KMC
APA-23 Auto. sig. recorder
APA-38 Panoramie adaptor 10 MC band
APN-4A Loran
APN-4B Loran
APN-9 Loran, Hghtweight
APN-7 Transponder, IFF B-band
APN-19 Radar beacon 8-band
APQ-5 Blind bomubing
APR-1 Search receiver 40-3400 MC
APR-2 Search recy/recder 15-1000 MC
APR-4 Search receiver 38-4000 MC
APR-5 Search recelver 1-3.1 KMC
APR-6 Search receiver 610 KMC
APS-2 Airborne search 8-band
APS-3 Airborne search X-band
APS-4 Afirborne search X-band
APS-8 Bearch/gun aiming X-band
APS-10 Alfrborne search/nav X-band
APS-13 Alreraft warning 420 MC
APS-16 Search/blind bomg X-band
APT-4 Radar jammer 165-780 MC
APT-5 Radar jammer
APX1/2 Transponder, IFF 157-212 MC
CPN-3 Ground beacon B-band
CPN-8 Ground beacon X-band
CPN-8 Ground beacon 8-band
CPN-17 Ground beacon 8.band
SCR-882A Harbor scarch 8-band
SCR-584 Ground radar 8-band
SCR-802 Ground radar 220 MC
SCR-720 Radar aircraft 8-band
TPL Mobile ground S-band
TPS-1 Ground portable 1100 MC
UPN-1 Radar, beacon, IFF 8-band
UPN-2 Radar, beacon, IFF B-band

SD-8F-8G-SK-SL-SN-80-8Q Navy Radar
VC-VD-VE-VF-VG remote radar repeaters

DYNAMOTORS—GENERATORS — INVERTERS

Type Used with Type Used with
BD-77 BC-191 MG=-149H
BD-B6 MG-153F
BD-94 TA-2J-24
DA-19A RTA-1B 8CR-240
DM-21 BC-312 BC-375
DM-28 BC-348 NY
DM-52 COMMAND EE-87
DM-33 COMMAND RC-19
DM-34 8CR-508 8CR-522
DM-35 BCR-508 BCR-499
DM-36 B8CR-508 8CR-522
DM-37 8CR-508 BCR-615
DM-40 BCR-506 B8CR-284
DM-41 BCR-506 8CR-284
DM-42 B8CR-506 8CR-543
DM-43 8CR-506 BCR-269
DM-83 RC-103 BCR-245
DM-64 SCR-808 BCR-518A
DM-85 B8CR-808 SCR-694 and
DY-1 ARR-2X GRC-9
DY-2 ARR-2 VARIOUS
DY-9 ARC-1 VARIOUS
DY-10 ARC-4 800-1 VARIOUS
DY-11 ART-13 PE-110 BCR-534
Dy-12 ART-13 PE-112 8CR-518
DY-17 ART-13 PU-6/TP3-1 TPS-3
DY-21 ARC-3 PP-4 APQ
DY-22 ARC-3 PP-51 APQ
GN-35 PP-87 APT-4
GN-87 8CR-178 PP-104 -5
GN-45 BCR-284 RA-34 BC-191
GN-50 -162 RA-38 8CR-268
GN-58 SCR-694 RA-42 BC-639
HRU-28 RA-62 SCR-624
MG-149F RA-87 TELETYPE
TELEPHONE AND TELEGRAPH
BC-1016 CW ink tape recorder
BD-71 6 line switchboard
BD-72 12 line switchboard
EE-8 Field phone
EE-85 Line test sat
EE-99 Telephone repeater
RC-261 Remote control
TG-b Code oscillator
TG-10 Tnk tape reproducer
TG-34 Code practice keyer
TP-8 Long range field phone

Civilian and military telephone and telegraph
centrals, carriers. switchboards, facsimile
and teletype.

RADIO HAM SHACK is proud of its reputation founded on years of efficient, reliable
service to our overseas clients.
Fifty thousand square feet of testing laboratories, reconditioning shops and warehouses
is your assurance of the very finest service and stock. All our equipment and material are
pretested and checked out with a full money-back or replacement guarantee. Complete
inspection facilities are available on our premises.
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-3/AP Powezr and {req. meter 3-band
TS-7/ASQ Magnetic compensator
T8-10/APN Altimeter test set Delay line
TS-12/AP 8tanding wave ind. X-band VSWR
TS-13/AP Sig. gen. freq. mtr. X-band
TS-14/AP 8ig. gen. pwr. mtr. 8-band
T§-15/AP Fluxmeter 1.2-4.5K GAUSS
TS-16/APN Altimeter test set 340-7250 CYC
TS-18/AP Voltage divider 100:1-15:1
T5.19/APQ-5 Callbrator 491,04 MC
T8-23/APN Altimeter test set
TS-24/ARR-2 Test oscillator 248 MC
T8-27/T8M test met 0-50 MEQG, .1-3 MFD
TS-28/UPN Bypchroscope
TS-32/TRC-1  Test oreillator 1 KC FM, 70-100 MO
TS-33/AP Frequency meter X-band
TS-34/AP Portable oseilloscope Fast sweep
TS-35/AP 8ig. gen. pwr. and freq. mtr.* X-band
TS-36/AP Power meter X-band
TS-45/APM-3 Power and freq. meter X-band
TS-46/AP Frequency meter 8-band
T8-47/APR, 8ignal generator 40-500 MC
TS-51/APG-4 Goniometer
TS-56/AP S8tanding wave ind. L-band
TS-58/APN Delay line altimeter High alt.
TS-6L/AP Echo box S-band
T8-82/AP Echo box X-band
TS8-87/ARN-3 Ujwith RC103/ARNS
TS-89/AP Calibrator freq. meter 4-1KMC
TS-74/UPM Attenuator and phantor ant. 8-band
T8-75{0 Test meter Ujwitn TS76
TS-76/APM-3 Wave guide kit Ufwith TS456
T$-78/0 Phantom antenna 100-156 MC
TS-89/AP Voltage divider X-and 8-bands
T§-01/TP§-1  Echo box 1050-1110 MC

-82/A. Broad band alignment 20-250 MC
TS-98/AP Decada resistor 22.85:1
TS-100/AP Oacilloscope circular sweep
TS-102/AP Range calibrator  Sine wave 327.8 KC
TS-108/AP RF dummy load X-band
TS-110/AP Echo box 8-band
T8-111/CP Wavemeter 8-band
TS-117/GP Wavemeter, absorption 8-band
TS-118/AP RF wattmeter 20-1000 MC, 5-500 W
TS-120/UP 8ig. gen. pwr. meter X-band
TS-125/AP Power meter 8-band
TS-126/AP Radar range calibrator 400 YD. PIPS
TS-127/! Frequency meter 375-725 MC
TS-131/AP Fie!d strength meter 20-3000 MC
TS-133/UPM-1 Wavemeter 115-235 MC
TS-134/UPM-1 Wavemeter 460-570 MC
TS-146/UP FM 8ig. gen. wave and pwe.mtr. X-band
T8-147/UP 8ig. gen. pwr. {freq. meter X-band
T8-148/UP Spectrum analyser X-band
TS-155/! Pulse generator 8-band
T5-159/TPX 8ig, gen. pwr. freq. mtr. 150-200 MC
TS-170/ARN-5 Test oscillator 332.6-335 MC
TS-173/UR Frequency meter 90-450 MC
TS-174/U Frequency calibrator 20-280 MC
TS-175/U Frequency calibrator 85-1000 MC
TS-182/UP Bignal generator 157-187 MC
TS-184/AP Echo box 400-430 MC
T8-192/CPM-4 Wavemeter 8-band
T8-204/AP Reflectometer
T5-218/UP Tuned cavity X -band
TS-226/AP Wattmeter to K KW 400-425 MC
TS-247/APN-48 Wavemeter 215-275 MC
T5-250/APN Altimeter calibrator Delay line
TS8-251/UP Loran sig. generator 1700-2010 KC
TS-258/UP 8ig. gen. pwr. and freq. mtr. X-band
TS-259/AP FM signal generator
TS-263/TPS-10 B8ig. gen. wattmeter X-band
TS-268/U * Xtal rect. test set
TS-270/UP Echo box 8-band
T§-278/AP Teat set 400-420 MC
TS-287/0 Multimeter
TS-309/0 Bweep generator 5-65 MC
TS-323/UR Frequency meter
T5-352/U Multimeter
TS-376/U Voltmeter
T8-382/U Audio osciliator 100 KC
TS-505 Vae. tube voltmeter
-48 Megohmeter 0-1000 MEG
148 Wheatstone bridge 0-10 MEG
1-58 Tube tester voltohmeter
.72 Signal generator 100 KC-32 MC
I1-83 Dymamotor test set
1-86 Generator 470 MC
1-96A Signal generator 100-156 MC
1-100 Radio ADF test se’
1-1304 8ignal generator 100-156 MC
1-203A Bolometer B-band
1-208 Bignal generator 1.9:45 MC
1-222A Sigral generator 8-230 MC
IE-17 Handy talky test set
IE-19 S8CR522 test set 100-156 MC
IE-38 SCR522 tert set
1E-48 IFF test set 156-166 MC
IE-58 IFF test set 160-186 MC
BC-221 Frequency meter 125-20090 KC
BC-378 8ignal generator 76 MC
BC-1069 Test receiver 150-225 MC
BC-1077 8ignal generator S-band
BC-1203 Modulator unit
BC-1277A Sig. gen. pulsed 8-band
BC-1287 Oscilloscope
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GOOD STOCKS — GOOD SERVICE — GOOD VALUE

U.S.A,
INDICATOR
UNIT Type BC929A.
;Régsg';ﬁER holder. 7 valves.
E

Complete with CR tube 3 HP1 shield and
2-6H6GT, 1-6X5GT,

1-2X2, 2-6SN7GT, 1-6G6. Brand new in BENDIX RADIO COMPASS

<)

RT-34-APS-13. 17 miniature valves. 5-6J6, original cartons. £2/19/6. Carriage 5/-.

9-6AG5, 2-20D1, 1-VRI105. Brand new
American equipment in ori| inal cartons.
Complete with manual an:
£3/19/6. Carriage 5/-.

WAVEMETER Type WI3i0
Continuous coverage from 155 to 230 Mc/s.
Complete with valves, chart and test prod.
Input 230 volts 50 cycles. As new. £3/19/6.
Illustrated in April issue.

VCR97

TRANSFORMERS =

EMI. pick-up trans- (X5 WE CAN SUPPLY
formers. To match e

low impedance high B

fidelity pick-ups. Pot- |

ted. 4/6. Pgst 1/6.

MOVING COIL MICROPHONE
By famous maker. A high-grade microphone
combining excellent closc speaking perform-

equipment.

styled and finished in black and chromium.

RT 40/APNIX U.S.A, ALTIMETER
dynamotor.  Complete with 14 valves.

dynamotor. 29/6. Carriage 4/6. For details
and illustration see April issue.

Brand new boxed 12/6.
Post insurance 5f-.

GRUNDIG |

tape recorders, recording tape. Hi-Fil
equipment, etc., etc.
High part exchange allowances on new

Your enquiries invited, S.A.E. please.
ance with low background pick-up. Attractively — e e e o e c coe c——— - —

A superb 12-valve receiver covering 3.4-7 Mc/s
325-695 Kcfs, 150-325 Kcfs. Valves used
Loose stored, less 5.6K7, 2-6N7, 2-6]J5, 1-6B8, 1-6L7, 1-6F6.
Complete with 28-volt dynamotor. Loose
stored. 59/6. Carriage 7/6.

POCKET
VOLTMETER M.C.
2 ranges. 0-250 V. and 0.15 V.
D.C. Press button. At 12/6 \
\
each. N\

*ELV!N RATIO METER ¥
Mirror backed. Type Mn. HG-ABS KB
630/01. 8in. scale, Deflection approximateiy
I 6 micro-amperes, £5/19/6.

1 : 3 i it U ted.
Biand mew, boxed. £3/19/6, See illustration Open daily 10.30 a.m. to 4.30 p.m.  Closed all day Thursdays. Carriage extra on all items unless quote

in April issue.
U.S.A. MULTIMETER

Still a
issue at £5/19/6. Post 2f6.

ces oo The RADIO EXCHANGE Co.

9 NEWPORT PLACE

Telephone
GER 2613

LEICESTER SQUARE LONDON, W.C.2

SPECIALISED
LOUDSPEAKER
ENCLOSURES

Send for

details of

the new range

of enclosures
including the
Goodmans Acoustical

Resistance Unit

H.P. Terms Available

Hear them for yourself at B- K- PARTNERS LTD-

229 REGENT ST., LONDON, W.I.
(ENTRANCE HANOVER ST.).
Telephone : REG 7363

Demonstrations
Daily 10.30 a.m.—5.30 p.m.
Saturday 10.30 a.m.—12.30 p.m.

% !4 ranges
Y% Linear scale

Y 200/250 volts A.C.
mains operation

% Condenser leakage
test

% Internal standards of

1%
% Fully guaranteed

The MODEL CRS50
BRIDGE measures from
10pF to 100 mFd and from
1 ohm to 10 megohms in
fourteen ranges, having a
total scale length of 120
inches. Indication of balance is 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.

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 length is greater than 60 inches. In olive
green case 9in. x I3in. x 4in. with front panel of green Perspex en-
graved white. ONLY £8/80/-, plus 6/- carr./packing.

VV50 VALVE VOLTMETER measures up to 250 volts A.C., R.F.,
and D.C. with input Impedance of 11 megohms. ONLY £7/19/6, plus
4/6 carr.[packing.

Please send a stamped and self addressed envelope for further details,

sent by return post. H.P, terms available. Callers only—Charles
Britain (Radio) Ltd., || Upper Saint 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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GLASSIG

- QUALITY IN HI-FI

The amplifier is the Keart of your Hi-Fi equipment and is an item on which it is impossible
to economise if you demand quality. Tke new season’s equipment offers a wider than ever
choice and a nutnber of attractive lines are now added to the established star names in
amplifier design. In all cases Classic will gladly advise without prejudice or obligation.

Those who have not'seen our new 1956 catalogue cannot appreciate the tremendous-
stocks of high fidelity equipment that we can offer. This small selection is taken
from the section on amplifiers and pre-amplifiers, and shows how wide a selection
of first class equipment we can supply.

Group 1. Under £30. 103/ Goodsell CR.500 with UL/FTC .. £36 0 0
104;1 Rogers Minor Mark III ........ £14 0 0 107/ Quad Mark II with control unit.. £42 0 0
111/ E.A.R. Mullard 510 ............ £18 18 0 108/2 Pye Proctor & Proveost ...... £42 0 0
103/2 Goodsell MA.S and UL/FTC ... £23 7 6 107/ Pamphonic 1002 .............. £42 0 0
104/2 Rogers Jumior ................ £26 0 0 103/10 Goodsell TW.100 tape pre-amp
108/1 Pye HF 5/8 ....................  £26 5 0 with PFA. ...................... £45 0 0
103,8 Goodsell MAS * C »” Core and 113/ R.C.A. Orthophonic with control
UL/FTC ....... ittt £27 9 6 anith RPN By L W £48 0 0
100/2 Leak T.L. 10 and point one .... £28 7 0 100/ Leak T.L.12 with Mk. II control
104/1 Pamphonic model 1003 ........ £28 7 0 T 0856 060 0000 480000 5 6 good R I £45 3 0
109, Armstrong A0 ........ ceen. £2910 0 114/ E.A.R. Mullard 20 amp. complete £47 5 0
Group 2. £30 to £50 Group 3. £50 and over,
103/3 Goodsell MA.S UL “C” Core 105/1 Lowther Linear.38 with master
with FT.C. ...................... £30 9 0 control wumit ..... ........... .. £60 0 0
103/9 Goodsell G.W.10 with UL/FTC.. £32 12 0 103/5 Goodsell Williamson ultra-lin.
100/3 Leak T.L.10 with Varislope “C” Corewith P.F.A. ............ £60 10 0
Maglq TISs. . .. ... W9 el AY. £34 13 0. 112/ Tannoy autograph with control
105/2 Lowther Linear 10 ............ £3510 0 unit ... e £63 0 0

At the time of going to press we understand that amplifiers are not subject to the new H.P.
restrictions. We can therefore offer amplifiers and pre-amps for 15 per cent deposit, and
balance by convenient payments.

Where else can you Kind such a selection ?

Where else but:

GLASSIE ...... ..o

THE QUALITY SPECIALISTS

352-3264 LOWER ADDISCOMBE ROAD, CROYDON, SURREY
Teleph : ADDi be 6061 Telegrams: Classifi, Croydon. Surrey

D
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“88 & “99" ARE NOW AVAILABLE IN A RANGE OF 4 SPOOL SIZES
-saitable for ALL Tape Recorders

e _

I
“STANDARD"”
SPoOOL

"
“JUNIOR"
SPOOL

“MESSAGE"
SPOOL

.

EMITAPE A CCESSORIES

RANGE OF EMPTY NON-MAGNET!C P.V.C. E.ITNG TAPE JO NTING TAPE JOINTING GUMMED JOINTING
PLASTIC SPOOLS SCISSORS AP.39 AND CCMPJUNDS FOR BLOCK AND TAPE AP.37
IN CARTONS MARKER TAPES P.V.C. BASE AP.77 CUTTER AP 46

FOR C.A. BASE AP:35

=
u:
=l

For programme stor-
age and other special | A range of coloured

i\;rggs;s. Mede (oom Gemtm tapes for colour-cod-

Provides tor the ac-
curate alignment and

Special fluids to pro-

Provides a simple

wng when editing,

H . splicing of the tape. .
Tesage spoot 31 | (885 met there | REe il | e veldedjaints | FUCTE ST 22 | method of foining
P. 85 57 magnetisation when White AP. 38/} | Cellulose Acetate cutting blade ensures Taée when editin g
.Junioa':, Spocl 4/6 cutting che tape. Red AP. 3802 I Sroe e, a soundless joint. e 8
A% 89 5% s 16/- Yellow AP. 38/3 4/6 per bottle ¥7/6 6/6 per reel
ontinental’ Spool Blue AP. 38/4 (Special Export pack-
oy Sherrds | 05
] ’ reen 3 i
‘Standard’ Spool §/- 4/6 per reel.

(PRICES QUOTED APPLY ONLY IN GREAT BRITAIN}

Full details of Emitape and Accessories are obtainabie from Radio dealers or direct from :—
E.M.l. SALES & SERVICE LTD. RECORDING EQUIPMENT DIVISION
HAYES - MIDDLESEX - ENGLAND Telephone: SOUthall 2468.

Export enquiries to

E.M.i. INTERNATIONAL LTD. HAYES - MIDDLESEX - ENGLAND

ESID4
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EMITAPE

THE WORLD'S FINEST MAGNETIC RECORDING TAPE

SPEGIAL FEATURES

¢ HIGH SENSITIVITY e ANTI-STATIC * PRE-STRETCHED
P.v.C. BASE » FREEDOM FROM CURL + LOW *“‘PRINT THROUGH"
FACTOR * METALLIC CONTACT STRIPS FOR **AUTO-STOP'"
FITTED TO ALL EXCEPT “MESSAGE” SPOOL » P.V.C. LEADER
AND TRAILER STRIP

E M l T A P E 4 8 8’ is a standard thickness base tape giving maximum durability P

for ““general purpose’’ use.

E M ITAPE l9 9’ is a specially developed thin base tape giving an increase of

50%, recording time for *“Long Play” purposes.

Both types of Emitape have identical magnetic oxide coatings and electrical characteristics.

EMITAPE DETAILS AND LIST PR_ICES '

TYPE No. | TITLE SIZE LENGTH APPROX. PRICE
883 l “ Message " ¥ da | 75" , 0. 7.6
* 99/3 T L, 250° €0. 9.6
" — 1 't
88/6 ** Junior | 5" dia. 600’ i €. 1.0
* 999 ] " ' s 850’ £1 . 8.0
88/9 ' ** Continental ** | 537 dia 850" £l . 8.0
* 9912 X o | 1200 £ .15.0 ‘
88/12 ** Standard " . 77 dia. : 12007 £ .15.0 l
* 99/18 . . | 1800 £2.10.0
l % LONG PLAY
= S SR = - s

(PRICES QUOTED APPLY ONLY IN GREAT BRITAIN)

E M l T A P E i 7 7 . for special application where extensive accuracy of sensitivity

levels is required.

EMITAPE TEST TAPE (CCiR STANDARD)

The following range is available to special order.

SRT |1 SRT 12 SRT I3
Speed 30” per sec. Speed 15" per sec. Speed 7" per sec.
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TYPE GL50/4 Low loading velocity operated
Automatic Stop

TYPE GL55. Without Pick-up. FITTED WITH BAND
LOCATION DEVICE

May, 1956

PRECISION High Fidelity

e e e SPEED

TRANSCRIPTION UNITS

WITH VARIABLE SPEED ADJUSTMENT.
MAIN FEATURES

Speed continuously variable from 29 r.p.m. to 86 r.p.m. Pre-set
adjustable **click-in *’ position for 78, 45, 334 and 16 r.p.m. Playing old
celebrity discs requiring speeds above 78 r.p.m. Tuning record pitchto 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 e
13% change in Line Voltage.

Large resilient 4-pole constant velocity
motor.

Model G.L.50/4 and G.L.56 fitted with
welght adjustable precision Pick-up-Arm

-
with plug-in shell, incorporating the

Superb Goldring Variable Reluctance Cartridge No, 500.

Price £15.15.0
P.T. £6.2.10

Price £12.12.0
P.T. £4.18.4

TYPE GL56. Complete with Pick-up. FITTED WITH BAND

LOCATION DEVICE

i
i

DIAMOND STYLUS EXTRA

Price £16.16.0
P.T. £6.11.0

£3.15.0
P.T. £1.9.3

Write for technical réports to—

THE GOLDRING MANUFACTURING CO. (GT. BRITAIN) LTD.,

486/483, HIGH ROAD, LEYTONSTONE, LONDON, E.Il. LEYtonstone 8343-4-5

. 19,801 contacts (as shown)
soldered in one working week with
the new ORYX mode! 18 soldering
iron. For rapid
soldering on your
production assem-
bly line without fat-
igue. Patented con-
struction ensures
maximum efficien-
cy. Send for leaflet
or a sample on
sale or return and
try for yourself.
ORYX for
reliability, for £
efficiency, for
comfort,
economy,
safety,
speed.

4

ORY X

MODEL 18
SOLDERING INSTRUMENT
6-6.3 v. 18 WATTS|

747 LONG. WEIGHT | oz.
BIT SIZE 3/16”. LIST PR, 35/-

3 TOWER HILL ANTEX LONDON, E.C.3]

The above shows one of the two units which comprise our new Portable

Professional Tape Recording Equipment Type 8/WB/l.
salient features should be noted:—
% Tape speeds of |5 and 74 i.p.s. or 74 and 31 i.p.s.; performance
at all these speeds to Master Tape standards.

+ Monitoring from tape or ingoing signal—instantaneous
comparison.

% B.B.C.-type meter and circuit gives positive indication of
audio level, also bias and erase voltages

% Tape inching control for easy editing.
+ Optional built-in 4-channel microphone mixer,

+% Complete equipment, including monitor amplifier, seif
contained in two_portable cases.

The following

Write or telephone for full details, or demonstration (by appointment only,
please) to :

ARIEL SOUND LTD

57, Lancaster Mews, LONDON, W.2.

Tel. PADdington 5092

D4
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Telephones WEMbley 1212




70

CITY SALE & EXCHANGE LTD

TUNERS

Pye HFT/L1, an 8 valve,
3 wave AM/FM Tuner
with Magic Eye ......

Chapman FMf81 Mk. 1l
Tuner with Magic Eye £22 | 0

Armstrong FM/S6 FM
Tianer...... ccvevsnsansse €22 1 0

29 gns.

Jason FM Tuner with
permeability tuning
and Cascode fnput ... €16 12 0

SPEAKERS
Lowther TP/I Corner
Reproducer ............ €96 0 0
Pye Concerto withdoors 65 gns
Pye Cantata for Corner
use... 35 gns
W.B. Corner Cabinet
bass reflex............... 11 gns
W.B. HF 10[2 Speaker
with Cambric Cone... €4 19 ¢
Goodmans [2in. Axiom
ISOMk. Il s £10 15 0
Wharfedale Super
12GSTAL ... o £17 10 0
Wharfedale Super
8CSIAL ... £7 611

Send for details of our

EASY PAYMENT SYSTEM

Leak TLIO Amplifier and Point One pre-amp..................
R.D. Junior Amplifier and Control Unit ...
Dynatron Amplifier and Control Unit o
Pye H.F. 5/8 Amplifier with controls on one chassis.........

WIRELESS WORLD

May, 1956

The High Fidelity
Specialists

RECONDITIONED

BARGAINS

R.C.A. Orthophonic
Amplifier and pre-amp £39 0 0

Leak TL12 Power Ampli-
fier, perfect condition £18 0 0

R.D. Minor Amplifier

Mk. I, condition as
..................... £l 0 O

Speaker £3
Wharfedale WI5/CS
Speaker .........e..... £13
Goodmans Axiom {50
Mk. (I in handsome
solid corner reflex
cabinet ....
Collaro 2010
tion Motor mounted
on baseboard with B.J.
Pick-up with one
crystal head
Garrard RC/75 3-speed
auto changer, turn-
over crystal head, as

changer with turn-
over crystal pick-up,
special offer, our price £9 19 6

Chapman §.5 3-wave
27 gns Tuner with R,F, stage £11 Il ©
Lowther Mk. 1l FM Unit,
€26 0 0 AFC, as new ...... .. €21 0 0
.............. .. £37 17 6 Lo_iy’{::\;;r 01"4 7-’{a<l,ve
uperhet adio
L LU €5 0 0

Lowther TP/10 Power Amplifier with master control unit... £60 0 0

Pye Provost Amplifier and Control Unit giving 25 watts

output

93-94 FLEET STREET, LONDON, E.C4

PART EXCHANGE

is our speciality

Phone : FLEet St. 93912

40 gns.

sound.

available.

Send for detals.

track

THIS MAGNIFICENT RECORDER

TAKES EVERYTHING IN

ITS STRIDE

The remarkable performance on standard or pre-
recorded tapes of the Celsonic high-fidelity mag-
netic Tape Recorder is world famous.
takes in its stride the superimposing of words
over music and the conversion of silent films to

It also

Long playing times possible on reels up to
3,280f:. Full

and  half rack

EXCEL SOUND SERVICES LTD., (Dept. W.D.Q.)

Garfiesd Avenue, Bradford 8, Yorkshire.

Tel.: 45027

Please PRINT your name and address.

IMPREGNATE
your coils with ease

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 attachment of
auxiliary autoclaves.

@ Units aviifable suitable
for Varnish, Wax, Bit-

umen and Potting
Resins,
Users include M.O.S,,

N.C.B., G.E.C., Pye, Mar-
oni, Metro-Vick.

If your problem is COIL IMPREGNATION or impregnating
or casting with Potting Resins consult:
BLICKVAC ENGINEERING LTD.

Jarrow 89/7155
Monarch 6256/8

Bede Trading Estate, Jarrow, Co. Durham,
96/100 Aldersgate Street, London, E.C.I.
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for precise control of superior electronic equipment

—moulded track potentiometers by Plesseyj

COMPACT
The physical confines and electrical parameters of modern electronic equipment makes unprecedented demands
on the component manufacturer. His product must almost invariably be smaller than its predecessor and
more efficient and durable. These potentiometers provide an outstanding example of what can be achieved
to meet the present requirement.

ACCURATE
Moulded track potentiometers by Plessey possess a high standard of stability within a wide range of operational
temperatures and can be stored for extended periods without deterioration. They can be manufactured to
conform, within strictly specified limits, to a designed patteen of values at various positions on the track.

DURABLE

The outstanding reliability of these potentiometers is a tribute to the Plessey Research
and Development engineers whose efforts to meet the stringent Services requirements and
the critical demands of the Commercial market have resulted in products of superior
design and function.

Miniature Type M H 2

A high quality potentiometer for commercial laboratory and Services application. Services
Specification RCS122. The standard version is fitted with spindle and panel humidity seals.

GENERAL SPECIFICATION

Rating : ambient 70°C .. ... 4 watt
IIEMPERAtUREICAt .. . .. . .. son o TTTTEEET TS rwwrew o 8 0 1 o0 o 450 0 TR RS o 40/70°C
BUMIATEICIASST (... .. coevve s oo S e oo ot s s o o Sooaet H2

Minimum Resistance .........ccooiiiiiiiiiiii i 50 ohms max.
Overall Diameter .........cccoceeviiiiiniiiiiiniiiiiinnnienan.. RO B N 23/32 in,
Overall depth of control from mounting face, including tags ...... 3 in.

Sub Miniature Type G

Type Approved to Certificate No. 974 Issue 1, Ref. TA1373, this pre-set, open-type control
is of particular interest to industrial communication and Service equipment manufacturers.

GENERAL SPECIFICATION

Regize Lin e Supiy AR SRS e SO Lo o oo DR RN XX 1,000 ohms to 2 megohms
Rating: ambient 70°C ... ..o it % watt total track rating
BATRIMUMBRESISCANEE puwer. e v vvosie s« snasismmmmmsimammd S8l - s oo 5 e« e o ee2e o 50 ohms max.

Spindle and Panel Sealed Type E H 2

For military and para-military applications, this control is particularly resistant to
conditions of extreme humidity.
Type Approved to Certificate No. 906, Issue 2, Ref. TA1230.

GENERAL SPECIFICATON

Rating: ambient 100%C ........coooiiiiiiiiiiiiiinieeniceinn I watt
Temperature Cat. ........coooiiiiiieeeii e 40/100°C
Voltage Limitation .........ccoooiiiiiiiiiieieeinneiiiini e, 500V
Humidity Class ...............ccoooeeee e — M SSORRT LR 55 o H2

Minimum ResSiStanCe ............oiiiiiiiiiiiiiiiiiirie e 50 ohms max.
Crvarlll D A s o o | | Smadfoseooaancco 1-5/32 in.
Overall depth of contro! from mounting face .......................... 21/32 In.

THE PLESSEY COMPANY LIMITED - KEMBREY STREET ¢« SWINDON - WILTS

@ ps!
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TELCON CELLULAR POLYTHENE
<Fe+ﬁ>| INSULATED DOWNLEADS

B H’-P This new range of 75 ohm coaxials has been especially designed for

the reception of Band IT (FM sound 87.5 — 100 Mc/s.) and Band III
(Television 174-216 Mc/s.).

Attenuation db/100 ft. ETS5M ET6M ET7/M ET8M ETIOM
10 Mc/s. 3 ... 15 .. 1o ... Ll ... 06
50 .. 30 ... 34 ... 23 ... 26 .. L5
100 ,, 43 ... 48 ... 32 .. 36 .. 22
200 ,, 63 ... 72 ... 49 ... 53 ... 33
Dimensions (inches)
Centre Conductor 1/0.022 7/0.0076 1/0.029 7/0.010 1/0.044
Over Cellular TELCOTHENE ~ 0.093 ... 0.093 ... 0.128 ... 0.128 ... 0.200 | =
Over Wire Braid 0.117 ... 0.117 ... 0.152 ... 0.152 ... 0.230 |
Over TELCOVIN sheath 0.157 ... 0.157 ... 0.202 ... 0.202 ... 0.290 gj

iy

please ask for a copy of Publication TV §
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD, TELCON WORKS, GREENWICH, SE10, TEL : GREENWICH 3291
BRANCHES : BIRMINGHAM, CARDIFF, LONDON, MANCHESTER, NEWCASTLE AND NOTTINGHAM

TYPES Al1/1 & Al1/X

AUTOMATIC COIL WINDING MACHINES

These machines are
the most up-to-date
on the market.

We will be pleased to *
send you illustrated

leaflets giving a full
technical specification
upon request.

3 GERMANIUM

We can supply you with
Transistor grade,
zone-refined intrinsic

and single crystal,
N-typeor P-type germanium,
to your specification of
resistivity and life time.

0 Your

s % details from G d A W srA”LEY PALMER Lm
7 it
KOLECTRIC LTD ////M/W/W
73, UXBRIDGE ROAD, EALING, LONDON, W.5 %//M//////M phone TEMple Bar 3721/2

MAXWELL HOUSE - ARUNDEL ST . LONDON - W.C.2

Da (,- 604
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B LiGH VACUUM
A y RECTIFIERS

W oOWER RECTIFIERS

1 THYRATRONS ‘

i TRANSMITTING VA LVES

The new English Electric Valve brochure gives
data of the widest range of valves for industry, communi-
cations, radar and broadcasting made in Great Britain. A

copy of this publication will gladly be sent on request.

"ENGLISH ELECTRIC

73

ENGLISH ELECTRIC VALVE 0. LTD. @ T, ot
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GOLDRING PRODUGTS
' e

LATEST MODEL THE SUPER No.
500/M.SD NOW AVAILABLE

GOLDRING PRE-
AMPLIFIER FOR USE
WITH No. 500 CART-
RIDGE

THE GOLDRING MANUFACTURING CO.

486 & 488 HIGH ROAD, LEYTONSTONE, LONDON, E.lI.

May, 1956

GOLDRING SUPER QUALITY Diamond and Sapphire Styli fo
GOLDRING Cartridges and replacements for other well-know!
Pick-Ups.

GOLDRING ANTI-STATIC CLEANING PADS
Specially developed for removing dust from L.P. Records.

GOLDRING JUBILEE MICRO BALANCED TRANSCRIF
TION ARMS.

(GREAT BRITAIN) LTD

Telephone: LEYtonstone 8343-4-5.

Hi-Fi Year Book

1956 edition

@ The complete annual guide for the Hi-Fi enthusiast,
with directories, prices and specifications of equip-
ment, and numerous photographs.

OVER 200 ILLUSTRATIONS

@ Hi-Fi Year Book is divided logically into sections
dealing with all units involved in the reproduction of
recorded sound.

ACOUSTICS @ STYLI @ PICKUPS @

VMOTORS @ AMPLIFIERS ® SPEAKERS

® TAPE RECORDERS @ FM TUNERS
® STEREOPHONY

@ Articles in each section are written by.experienced
technicians and designers.” A book that no one can
afford to be without

@ Wonderful photomicrographs by Cecil Watts
tell the story of grooves and styli since the days of
Edison’s cylinders.

Price: Artboard cover 8/6, Stiff binding 10/6 post free

MILES HENSLOW PUBLICATIONS LTD.,

99 MORTIMER STREET LONDON - W.i

For all A.C. or D.C. mains voltages—long
life—negligible power c(onsumption—
extreme reliability.

MAY WE SEND 'YOU
A DETAILED FOLDER ?

\~\\VAC

INDICATOR
TLAMPS HIVAC LIMITED
= STONEFIELD WAY, VICTORIA ROAD
-

SOUTH RUISLIP, MIDDLESEX
Telephone : Ruislip 3366
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PREMIER RADIO COMPANY,
“Tel: Ambassador 4033 & Paddington 3271

WIRELESS WORLD 75

Guild Uiese MNew
teemvier Iesevsons/

NOW REDUCED IN PRICE

* 13 CHANNEL DESIGN No. |
MAY BE BUILT FOR £31 - 12 -2 ZM.S0%

* 5 CHANNEL DESIGN No. 2
MAY BE BUILT FOR £26 - 12 - 4 JUS.CO%

BUILD IN 5 EASY STAGES. FULL CONSTRUCTIONAL DETAILS
AVAILABLE. INSTRUCTION BOOK 3/6 POST FREE INCLUDES
BOTH DESIGNS.

CONSOLE CABINETS with full length doors for 14*, 16" and 17"
tubes PRICE £14.14.0. H.P. Terms: Deposit £7.7 .6 and 9
monthly payments of 18/6.

CONSOLE CABINETS previously advertised, still available at
£12.12.0. H.P. Terms: Deposit‘tlés.Bé .0 and 8 monthly paymencs
[~} .

207, EDGWARE RD., LONDON, W.2.
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T.S.L./FM
TUNING UNIT

Complete with buijlt-in power supply, ready for
use. Cash £13/15/-, or on H.P. terms. Plus
Packing and postage 5/-.

Magic Eye Tuning Indicator, ready to plugin,
19/- extra. A.C. mains 200/250 v. Dial size
El3in, x 3in.

COMPACT GRAM AMPLIFIER
Suttable for anmy type
Pick-up. Volume and tone
control fitted with knobs.
Overall size 7%in. long X
3%in. wide x 2}in. high.
Complete and ready for use.
£2.19.6

Plus packing and postage 216.

=

>

SPECIAL
OFFER

Limited
Quantity <>

The  well-
knowr: Band

3 Univerter In
chassis form
suitable for any
home-built or
commercial
Televisor, will fit into exlsting Cabinet complets
with own A.C. Power Bupply, tested and ready for use
two models, London or Midland.

Cash price £8/6/-, plus packing and postage 3/6

. COMMUNICATION
ﬂnzczwzn
LPCR2.

Send for leaflet.

6-Valve 3 wavebands §3-50, 190-570 and 9007
2,000 metres, in black case with crackle front
illuminated caiibrated diai, flywheel tuning, size
i74 x 10 x 8in. Cash £7/10/-, plus packing and
carriage 10/6. Supplied complete with built-in
A.C. Power Supply. Brand new and ready
for use. Cash £9/19/6, or H.P. terms. Plus
packing and carriage 10f{6. Circuit diagram avail-
able, 9d. post free.

of

WIRELESS WORLD

Type LSH75
Price 12/6

T.S.L.

ELECTROSTATIC

SPEAKERS
By adding
Unijts ¢ exlsting
loudspeaker systems
the remarkable quality of
the V.H.F. transmlssion
can be ({aithfully repro-
S duced, instructions sup-
Price 17/6 plied with each speaker.

AND 11l CONVERTER

these

Type LSH!100
Price 21/-

| Type LSH5!8

B

Mdlwnd, North and

| London ' Modeis A'C. Mains onty
200/240 v., complete with power supply. Provision-is
made by means of a four position switch to cover all Band
111 channcls. Fine tuning and contrast controls are fitted
enabling the user to obtain an equal level between stations.

-/ Two scparate aerials or one composite aerial may be used.

The whole unit is housed in a compact attractively fnished
netal casde and is so designed to fit to the back of the existing
T.V. Receiver by meane of two self-tappiug screws. Size—
Height 2}in., Width 5}in.

Plus 2/6,

PLETE £8 - 8 - 0 Pkg. & Carr.

COMPLETE
SEND 24d. STAMP FOR OUR
1956 CATALOGUE

B.S.R. MONARCH 3-SPEED
AUTOCHANGER

Designed to piay 12in.,
10in. and 7in. Records
intermlixed in any order at {
33, 435 or 78 r.p.m.
Capacity 10 Records. New
reversible Duai  Stylus
Crystal Pick-up, for use on
100/150 v. 50 cycle A.C
mains.  £7/19/8,

packing and postage 5/-

| LATEST TYPE
3-SPEED
SINGLE
PLAYER

By famous
manufacturer with
crystal turnover head, for use
on 100-250 v. 50 cyele A.C.

muins. £6/19/8. Plus pkg. & earr. 5/-.

. |-glving full details.

plas |

May, 1956

AM/FM
RADIOGRAM
CHASSIS

9 Valves (including Magic Eye), output 2 x 6BWé

valves in push-pull, output suitable for 3 or

IS ohms speakers. Ferrite Rod Aerials on
Jmediurn and long ** Gorler” permeability

Unit on FM.- A.C. mains 200/250 volts, chassis

15in. Jong, 74in. deep, 8in. high, dial i4}in. x 8in.

Cash price £27/6/-, or on H.P. terms. Plus packing
and carriage 7/6 extra.

T.S.L. LORENZ
SOUND SYSTEM
Type LP 312-2

Consists of a 12in. Unit and
two LPHB5 Treble Units,

|
[} Co-aXially placed to give the

wldest listentng angie. Bass

| = and treble Units have
maguetic svystems of the

highest efficiency, each

magnet having a flux density

of 17,500 gauss. This

8peaker system gives a level
response (rom 20 to 20,000 cycies. No expensive cross-over

Units are required.
Price £14/19/6 Hb.P. Terme uvajl
able.

Leaflet available

Postage and packing 7/6 extra,
8ingle Treble Units available separately at 3948 each plus
packing and postage 1/- extra.
improve your existing Speaker eystem with this Uait
giving an ouwtput of 2 k/c to 20 kic 41 db.
A range of High Fidelity Amplifiers, 8peakers and Record
Players, the iollowing makes in stock :—Leak, E.A.R.,
Rogers, Goodmane, Wharfedale, W.B. Stentorian, Lorenz,
B.8.R., Collaro, Garrard, Lenco, Connoisseur.
| We shall be only too plcased to demounstrate any of the
above equipment.

RADIOGRAM
CHASSIS

5-Vaive 3-
waveband
Superhet
Recelver
covering
s hort ,
medium and Iong
waves, Ferrite Rod
‘Aerials, overall chassis B8ize.
12in. % 8in. high X 7in. deep, dial aperture 10in.x4}in.
Prand new and ready for use. Cash £12/2/-, or on H.P.
ferms. Plus packing and carriage 10/-.

PREMIER RADIO COMPANY,
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3 BAND SUPERHET
RECEIVER
£7.19.6: . roe

Latest type Superhet circuit using 4 valves
and metal rectifier for operation on
2007250 v. A:C. mains, waveband coverage
short, medium and long. The attractive
cabinet to house the Receiver is 12in. long.
64in. hégh 5in. deep, can be supplied in
either Walnue or Ivory Bakelite or wood.
Instruction book 1/- post free, includes
full constructional details and list of priced
components,

MAY BE
BUILT FOR

WIRELESS WORLD

TRF REGEIVER

MAY BE

£5.15.0 ro. o
BUILT FOR - - Pkg. & Postage

The Receiver uses the latest type TRF
circuit’ and includes 3 valves and metal
rectifier for operation on 200/250 v. A.C.
mains, waveband coverage medium and
long. Cabinet details as for the 3-band
Superhet. Instruction book 1/- post
free, includes full constructional details
and list of priced components.

ALL BRY BATTERY PORTABLE

g Plus 3.
£7 a 8 [ 0 Pkg.& Postage
4 Miniature valves in a superhet circuit
covering medium and long waves, Rexine
covered cabinets 114in. X 10in. X 5%in.,
in two contrasting colours, wine with grey
panel or blue with grey panel. Please state
choice when ordering. Instruction book
1/6 post free, which includes full con-
structional details and list of priced
components.

MAY BE
BUILT FOR

CHOOSE FROM THESE 6 NEW DESIGNS — All laboratory tested!

4 WATT AMPLIFIER

MAY. BE

4 0 Pius 2/6
BUILT FOR £ - 10 " Pkg. & Postage

Instruction Book 1/- post free.

A steel case finished in black crackle with
engraved panel is now available at 21/- extra.
Valve line up 6SL7, 6V6 and 6X5, for A.C.
mains of 200/250 v. Output transformer
suitable for either 3 ohm or 15 ohm
speakers, negative feedback. Any type of
pickup may be used, overall size 9in. X
7in. x 5in.. The Amplifier may be
supplied complete, tested and ready
for use for £5/5/-, plus 3/6 packing and
postage, or fitted into steel case, finished
black crackle with engraved panel for
£616/~, plus 3/6 packing and postage.

207, EDGWARE RD., LONDON, W.2.

WILLIAMSON AMPLIFIER

MAY BE

0 Plus 7/6
BUILT FOR £1 5 a 1 5 « U pug. & Postage

or on H.P. Terms.

Absolutely complete and all components
are guaranteed to Author’s specification,
May be supplied completely wired and
tested for cash £20, or on H.P. terms,
packing and postage 10/-.

Williamson Output  Transformer (to
Au’t.ho/r’s specification), 3.6 ohms secondaries
£4/10/-.

Williamson Chokes, 12H., 150 mA., fully
shrouded, 19/6, 30 H., 20 mA., fully
shrouded, 11/9.

Tel: Ambassador 4033 & Paddington 3271

PRE-AMPLIFIER

AND TONE CONTROL UNIT

£5 0 Plus 2/6
(] 5 a Pka. & Postage

Saitable for use with the ‘¢ Williamson ”
or any other Quality Amplifier. Two
switched inputs with pre-set volume con-
trols. ‘Tone control, bass boost and cut,
treble boost and cut. Output volume
control, fitted into Steel box 10 x
3in. X 3in., silver hammer finished, com-
plete with black Perspex panel engraved in
silver. Power requirements L..T. 6.3 volts,
.9 amp. HT 250 volts 5 mA. Kindly state
HT voltage available, if over 250 volts, to
enable the correct dropping Resistor to be
fitted in the Pre-amplifier. Completely
wired, tested and supplied with Valves.

COMPLETE
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% Case finished in Brown and Antique Fawn. Slze 15in. X 12}in.
X 73in., withithe very latest type continental gilt fittings. For A.G
mains 200-250 volts, 50 cycles.

$40 s or

Plus Packing and Carriage 21{-.

¢ Two spexds 7} and 37in. per sec., playing time of 1 hour
and 2 hours.

Y Standard 7in. reels 1,200ft.

“% Drop-in tapeloading.

“% Positive brakes, no tape °‘‘spilling ** atter braking.

< Fast rewind forward or reverse without removing tape.

Y One knob deck operation.

<% Amplifier may be used for gramophone or microphone purposes
giving high-quality reproduction.

+ Superb reproduction of pre-recorded tapes.

Y Microphone compartment.

Y Complete with reel of Seotch Boy tape (1,200ft.), spare reel and

“% Acos type 33-1 microphone.

Y% Latest type Lane Mark 6 Tape Deck.

Y% Dual input channels providing mixing facilities.

Y Detachable lid and control cover.

Y Controt panel finished in matching cotours with the tape deck.

Y% Elliptical speaker of the latest type 7in. x 4in.

Y% Magic eye recording level indicator.

ALUMINIUM CHASSIS 18 s.w.g. | RECTIFIERS PREMIER MAINS TRANSFORMERS

Substentially mede from Bright Alumlninum with four Elu Poncil Type 5.7.0. u'v All mlmms are tapped for 200 230-250 v. mains 40-10
sides: Type K3/25 1 mA. 47 All priinarics are ecreened.
75} % 2n. . 4/- 10%9 x 3ln. w-| .. K340 3.:' KV, LmaA. . 8- SP1758 175 -0-175, 60 mA., 4 v. @ la., 4 v. @
7% 3§ %2in. . 39 12 %10 x 3in 9 e K345 3.6KV. 1mA. 9-3n
Opx4px2n..... 4/3 f o K3/50 4 kY., 1mA. .
10x8x 2Hin. . 5/8 %10x3in. ... 11| ,  Xs/loo 8KV, 3mA. oo
12% 9 x3}1n. . - 16 x10x 3in. .. 8/3 » N3/160 12 kV, 1mA. .
1ix9x2jin. . 76 16x8x24in. .... 8/-| » K3/180 14.4 kV. 1mA. .
ALUMINIUM PANELS I8 T RI(I e STCSO
S.W.g. mi, ... ks
— a3 e 4 - L i 130 mA 25 | sPazsa; €35.0425, 300 mA., 6.5 v. @ 23’4, 63 v.
9t x6lo. 8 9yx 4in. . ys| = ﬁ“‘} EER M I3ma. ... 66,850 805va.@ diov i@ fal: DINBIE L. e
12%om: 3z okl 1 B A 18/ | 550.0-550, 80 mA 03 v. @ 45,57, @ 24. | 19/6
X8%n, ...... xin,. . . . AV 200-230-21 o . @2a. .....
14 % 9in. 312 14 xTo. .. 2ﬁ1 12v.1lamp, ... 4 . . gy | 200-280-250 output 3v.-30 v. @2 o 178
16 x Oln. 38 16 % 7in. . . 85 | 12v.2.5amp. . e 12/6 = -
20 % 9in. 4/8 20% 7n. .. 4/5 | 12 v. 4 amp. . saes oo . 19/6 | E.H.T. TRANSFORMER, primary 210 v., 230 v.,
22x9in. . 5/2 22 x 7in. . 4/11 | 280 v,, secondary 4 kV.and 2v. .......... £3710/-
| — - - | EBT. TRANSFORMER. primary 210: v., 230 v.,
I - i 230 v., secondary i Kv.and 2 v. ........ £3/17/8

ILLUSTRATED LIST AVAILABLE PUSH-PULL OUTPUT TRANSFORMERS. 2x6VS into
GIVING FULL DETAILS oF BUREAU |} BARGAIN OFFER (| 2: ot 5, post free. *

: Tu53./6 BR%NDdNEW COMPLETE WITH VALVES,
TYPE CABINETS DARK SCREEN FILTER IN TRIPLEX GLASS POt Mecicxrriage, 7/0C
METER RECTIFIERS. Miniat -

18in. x l4in. SUTTABLE FOR ALL TUBES UP TO 8/9, post paid. B T i
17in. 10/a PLUS PACKING & POSTAGE 1/6d. e — — —
LATEST TYPE RUBBER ESCUTCHEON SUITATLE MAKE YOUR OWN ROD AERIAL
FOR 17in. RECTANGULAR TUBES AT A SPECIAL Ferrite rod 6in. x iin., co

; ., complete with descrip.
PRICE OF 10y-. PLUS PACKING & POST 1/8d. tive constructional details. These aerial rods

are suitable for medium and long wave recep-
tion. Price 5/3, post free.

] =l - - g

Teletron Ferrite Rod Aerials. Medium

N ers iy oo o PORTABLE. TAPE RECORDER  CABINETS

ELAC ELLIPTICAL 7in. x 4in. .... -
PREMIER VARIABLE IMPEDANCE | PLESSEY 12in. . All Rexine covered

A RANGE OF BAND 3 AND F.M.
AERIALS IS NOW  AVAILABLE |

Air spaced co-axial wire, /9 per yard.

“ MATCHMAKER ” M.O.IS OUTPUT 37/0 Tape Deck Amplifier Bype ,,m,
TRANSFORMERS ELAC—81n. dia. Moving Coil 3 ohms imp.. ... 2l- | Lane Mk. 311 Premier MK, VI

Lagne Mk. Premier de Luxe f,4/19/0
Designed to meet the demand for an efficient varlable ‘ PLESSEY 8in, dia., Mains Energised, 3 ohms
ratlo Output Transformer, 11 ratios from 18:1 to 80:1, imp. (600 ohms Beid) with Pentode Transformer. . 12/6 | s T n:i’lus Posug‘:o:n?‘l Pac%xll)c 5/-. -
all centre tapped and can be used to match any om.put | PLESSEY—8in. dia. Mains Energised 7| ey
wahes ei'.her single or push-pull Class ** A,” * AB1,” “AB2" tmp. (600 ohmse ﬂ:fd) 444444444 ... 10/8 - . —

*B " to any low impedance speech cofl or eombmﬁon ° G e h
thereo( Primary Inductanee 50 henries 13 watts audio | PLESSEY—10in. dia. Moving Coll, 3 ohms imp. .... 23/8 onen:s Yb CO:PPI’IE snswe 'sdto‘:k’ of com-
100 mA., Frice 45/-. GOODMANS—13in. dia. Moving Coll, 15 ohms > R Caky Eanviactugers,
— lus 5/ packing and earriage ....... ... .....n.n £9/2/9 .

Germanjum Crysta) Diodes. G.E.C. wire -
MINIATURE TUNING CONDENS:RS | GOODMANS—Axiom 150. ... ........cocvnn. £10/15/9 | doz. « wire ended, 46, 4
2-gang .0003 mfd. with trimmers, /9. Plus 5/- packing and earriage.

PREMIER RADIO COMPANY

207 EDGWARE RD., LONDON, W.2. TELEPHONE: AMBASSADOR 4033 & PADDINGTON 3271
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¢ A ra 1 d 1 e ’ epoxy casting resins

- B s,
7277

: A ra 1 d 1 fe ? epoxy resin adhesives

epoxy surface coating resins : A ra 1 d 1 {e ?

o

e g |
™ ‘Araldite’

Araldite is a Registered Trade Mark

FULL DETAILS WILL BE SENT GLADLY oN REQUEST

Aero Research Limited

A Ciba Company

Duxford Cambridge. Telephone : Sawston 187

AP 264-141A4
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Model 1058 (=" g

.0 e “c;’;“f;\w
Single Beam 1

. Oscillograph |3

b AL

e

Designed for laboratory use, this
new oscillograph provides
a Y amplifier with a very useful
frequency characteristic extending from
d.c. to 6 Mc/s. The display is presented on a new post deflection accelerator
tube at an amplitude of not less than 6 cm over the stated frequency band. The
maximum sensitivity of the channel is 0.25 V/cm and calibration is
effected by means of the accurate test voltage provided. The time base of the
instrument can be switched to fire repetitively from a trigger pulse of either
sign derived from the Y amplifier signal or externally. A special refinement,
of interest to the Television Engineer, is the provision for triggering from the
Frame or Line sync. pulse in a | volt D.A.P. (positive) composite video signal.
Five calibrated time base ranges are provided giving spot velocities from 30 cm/sec to
1.5 cm/microsec. An X amplifier with a maximum sensitivity of 0.5 V/em
and bandwidth 20 ¢/s—250 ke/s (—509%,) is included and allows time base expansion,
continuously variable, of up to five times. Time measurement is by calibrated
shift control. The instrument operates from 100—130 or 200—250 volt mains supplies.

Write for tllustrated leaflet to :—

C”SSOR INSTRUMENTS LIMITED

.5

(Dept. 1) COSSOR HOUSE - HIGHBURY GROVE - LONDON .
TELEPHONE: CANonbury 1234 (33 lines)
TELEGRAMS: COSSOR, NORPHONE, LONDON

CABLES: COSSOR, LONDON
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TRANSISTORS

The best known and most practical application of tran-
sistors is in low power audio amplifiers. For example,
about 909, of the hearing aids made commercially in
this country at the present time are transistorised. Al-
though the design of hearing aid circuits is somewhat
specialised, the circuit shown here illustrates many of
the basic principles of transistor amplifier design.
High gain is obtained by operating the transistors in
the grounded emitter connection, that is, with the
emitter common to the input and output circuits. The
a.c. input is applied between base (b) and emitter (e),
and the output current flows between emitter and
collector (c). A d.c. base current has to be provided to
bias the transistor to the chosen working point. The
simplest method is to take the base bias from the h.t.
line by a series resistor. If the method is applied to the
third OC70 in the circuit, R10 has to be omitted and a
new value given to R9. However, some form of d.c.
stabilisation is normally included in all audio amplifier
stages, since the collector current is dependent on
current gain and the very tem-
perature—sensitive collector

WIRELESS WORLD
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to base. Hence the base input current is reduced, and
the collector current tends to return to its.correct value.

The high d.c. stability of the potential divider
arrangement is obtained at the expense of slightly
higher drain on the battery because of the shunting
of R9 4+ R10. With this arrangement the base
current can be reversed into the positive direction,
when the corresponding values of collector current
are less than I'y; if the process is taken far enough,
I. can be made to approach nearly to I ). Here I'(o)is
the value of I, when the base is open circuit (I,=0).
It is related to the diode reverse current I flowing
in the grounded base circuit with the emitter open
circuit (I.=0) by the current gain of the transistor
appropriate to this low level operation.

Other features of the circuit require only brief
mention. R8 and R12 are bypassed for d.c. stabilisa-
tion, and while R4 is not bypassed, there is no loss of
a.c. gain as the input is applied between base and
emitter. A value of 8 or 10u.F is typical for the coup-

leakage current I'c().

The simplest method of prov-
iding some d.c. stabilisation of
the working point is shown for
the OC71 output stage. The
bias resistor R13 is connected
to the collector instead of to the
h.t. line. When the collector
current is higher than its correct
value for the d.c. working point, ~ Microshone ikn
the base current is reduced 3
because of the fall in collector

Efectromagnetic

——{Q~24v

Insert
Earpiece
Ikl ot ICOOCc/s

voltage, so that the ocollector
current automatically tends to
return to its correct value.
More effective d.c. stabilisation is provided by an
emitter resistor and potential divider arrangement such
as R9-R10. The current through R9 is greater than
that through R10, the difference being the base current
which flows from 4 to — out of the transistor. When
the collector current is higher than the required value,
the increased voltage drop across the bypassed emitter
resistor R12 ieaves less voltage available from emitter

i

Resistors 10%

Cepacitors 6V d.c. wkg.

—9—O+
P

ling capacitors. The first OC70 provides an input
impedance of 1kQ which matches the microphone
and is not appreciably shunted by resistors of the
values shown for R2 and R3. Negative feedback
(12dB) is applied over three stages from R14, and
for maximum undistorted output the value of R13
is chosen to match the o« of the OC71 such that
R13 = o«'R;..

This advertisement WILL NOT be available in reprint form
T.5.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, W.C.2

MVM 341
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save space power & weight

<+

These long life transistors in your circuits will save space and power
and incidentally save weight. Exhaustive tests by our unique triple-
test process have proved their reliability over a long period.

Brimar are now able to offer several types in small quantities for
development work.

The BRIMAR TP1 and TP2 are point contact, in type, germanium
transistors. Type TP1 may be used in contro! and switching circuits
.at frequencies up to 100 Kc/s and will work consistently and reliably
within this range. Type TP2 may be used as an amplifier or oscillator
at frequencies up to 2 Mcfs. Collector dissipation 150 mW max. at
20°C. The BRIMAR TS1, TS2 and TS3 are p.n.p. alloyed junction
transistors intended for use in low frequency applications up to
500 Kcfs. These transistors replace the
earlier types TJ1, TJ2 and TJ3, and are
fully hermetically sealed.

They are thus immune -from the effects
of humidity and noxious atmospheric
conditions. The small size and low power
consumption of these transistors permit
the design of light, compact equipment.
Since the cases are of metal there is little
danger of accidental fracture, and the trans-
istors are also thereby rendered lightproof.

Top: Types TP1 and TP2
Centre: Types TSI, TS2
and TS3

Right: Types T]J1, TJ2 and
TI3

Collector dissipation 50mW ar 20°C.

Send for data sheet of these
transistors to:

Srandard Telephon and Cables Limired

= (Rexd. Offce Comnaught House, 63 Aldoreh V-C:2): b6y SCRAY, SIDCUP, KENT. FOOtscray 3333.
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THE AGOS MIC 36

The ACOS MIC 36 crystal microphone performs
as well as it looks. It is omni-directional, highly
sensitive, and has a substantially flat response
from 30 to 7,000 cfs. It retails at £3.3.0 without
switch or £3.8.0 with one, and is widely chosen

for tape and disc work, P.A. and amateur radio.

BCOS wvays wel ahoad

ACOS devices are protected by patents, patent applications
and registered designs in Great Britain and abroad.

COSMOCORD LIMITED « ENFIELD - MIDDLESEX - Tel: ENField 4022
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WEIGHING THE BALANCE

Now that the novelty of com-
mercial television is wearing cff
for a considerable number of
people, we are becoming aware
that many viewers find that the
lack of a balanced picture is a
nuisance. They want to be able
to switch straight from BBC to
ITA and back again without
fiddling with the controls.

But how often is an installation
left in such a state? Surely the
installation engineer should ap-
preciate this need, and he should
arrange that his aerials are chosen
and sited with this in mind.

Discrepancy between the sig-
nals may have a number of
causes. Firstly, as the sensitivity
of an aerial is proportional to its
physical dimensions, the band
III aerial must normally have a
greater number of elements.
Also the receiver and valves are
seldom so efficient on band III
as on band I

Modern receivers have auto-
matic gain control (A.G.C.), but
considerably more than half those
in use were sold before this
feature was perfected. There
are probably more receivers in
the north without A.G.C. than
in the south because the northern
BBC stations opened more re-
cently and the sets were not old
enough to be replaced when ITA
came on, and consequently were
converted.

The average A.G.C. range of a
receiver is limited by design and,
where present, provides auto-
matic control over a range from
20 to 40 decibels. If the signal
varies outside these limits, manual
adjustments have to be made.
The receiver should be left so
that the input is within the
A.G.C. limits and this can only
be achieved by a careful choice
of aerials, combined with the
judicious use of attenuators in
the lead carrying the highest
input.

¢ Belling-Lee > have often said
that a receiver is just as good as
its aerial. We must amend that
to include the whole installation
—aerials to provide a truly
adequate signal, attenuators where
necessary, and a suitable di-
plexer.

Advertisement of
BELLING & LEE LTD.
Gt. Cambridge Rd., Enfield, Middx.
Written 18th April, 1956

WIRELESs WORLD

“BELLING-LEE”

TERMINALS

E.:‘@v.’_sr ; Ii"mrﬂn?#

‘W’ TYPE L505/10

Where panel space is
limited, this compact ter-
minal is very useful. The
head is moulded from
phenolic material and is
non-removable. The nickel
plated stud is 2 BA with
tin-dipped solder spill.
Rated for 15 amp : volt-
age proof to 0.064 in. (max.)
chassis, 2.5 k Vpeak. (Work-
ing voltage to 0.064 in.
chassis, 750 volts peak).

‘B’ TYPE STANDARD LI00I Series

Supplied with black or red non-
rotating tops with hot - printed
lettering indications if required.
Four additional colours are available
for phase indication and general
identification purposes, i.e., white,
yellow, green and blue. Head and
collar are insulated and are moulded
in a phenolic material. Collar has
anti-twist wedge to prevent rotation
and possible damage to connections.
2 BA stud is nickel plated with
threadless clamping gap. Tin-dipped
solder spill with 0.089 in. hole
together with specially eared washer
for alternative connections. Insula-
tion washer provided.

* We make many types
of terminals—those shown
are only indicative of our

extensive range.

'BELLING & LE

GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX.,

Telephone : Enfleld 3322

‘H’ TYPE L1005

This is a robust terminal,

similar to the “B” type
referred to above. It is suit-
able for transmitting sets,

charging boards and similar
equipment. The head incor-
porates a black or red non-
rotating disc which can be
hot-printed with “31” indica-
tions if required. Four other
colours are available for identi-
fication purposes.

Rated for 100 amp : voltage
proof 10 0.125 in. (max.) chassis,
4 kV peak. (Working voltage to
0.125 in. chassis, 1.5 KV peak.)

—

ELD

ENGLAND

Telegrams: Radiobel, Enfield
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script to screen

Every item of equipment which transforms a sound or television pro-
gramme from a conception in the author’s and producer’s minds to
what is ultimately audible and visible on the monitor can be provided
by Marconi’s. Whether it be for a studio or O.B. vehicle, Marconi’s
not only make it, they will install it (including constructing the building
or vehicle to house it), maintain it, operate it (or train operators in its
use) and completely co-ordinate it with the whole system of which it
forms a part.

75% of the world’s broadcasting authorities rely on Marconi equipment.
Marconi Television equipment s installed at all B.B.C. and 1.T.A. Television Stations.

Lifeline of Communication

MARCONI

Gomplete Sound and Television Broadcasting Systems

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX
Les
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oo Why didn’t I think of them before! Everybody
knows FURZEHILL make the best YALVE YOLTMETER
in the world . . . Come to think of it, their stuff
has never let me down. In fact, my motto is the same

%%

as theirs: Furzehill for today and tomorrow.

CLARENDON ROAD, WAT'FORD, HERTS.

Telephone: Gadebrook 4686.
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Suppressor

Choke

Cores

——
o b
jm—

Integral terminations at both ends ensure a wide
field of application for these cores in the

construction of self-resonant chokes for TV inter-

ference suppression. Indeed, this is an

outstanding design feature for many types of R/F

l

coils and chokes required in small light-
weight equipment. High internal resistance means

that the shunting effect on the coil is

negligible. The range of materials and termina-
tions is such that most frequencies,

particularly Band III, are adequately covered.

Literature and sample cores | are readily available to Design Engineers on request. Pl e s sey ]

THE PLESSEY COMPANY LIMITED, CHEMICAL & METALLURGICAL DIVISION, WOOD BURCOTE WAY, TOWCESTER, NORTHANTS.  TEL: TOWCESTER 312

@ r.CT
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This modern valve, the Ediswan ESA.1500, is a
thoriated
filament triode primarily intended for operation
as an Oscillator in R.F. heating equipment. It may
also be used as an R.F. or A.F. power amplifier.

directly heated, forced air cooled,

RATING
Filament Voltage (volts) Vy¢ 8
Filament Current (amps) Ir 26

Maximum Anode
Voltage (volts) Vz(max) 5,500
Maximum Usable
Filament Emission

(amps) Fem 6
Maximum Anode
Dissipation (kW) W, 255
Mutual Conductance
(mA/V) gm *7.5
Amplification Factor @ *24
Anode Impedence (ochms) r; * 3,200

Maximum Operating
Frequency at
full rating (Mc/s) 40
R.F. Power Output (kW) 6
* Taken at V, = 5,000v; I; =400 mA,

THE ESA. 1500 s usen in THE
RADYNE MODEL C.50,
6 KW INDUCTION HEATER.

The Radyne C.50 induction heater has
ample heat reserve for almost all brazing
and soldering operations and can handle
shrinking on, through heating and small
hardening or melting jobs.

Maximum output current is over 1,000
amps.

| pATA fr1ie 55 a
/

The Ediswan ESA.1500 is of particular interest to
Designers of Industrial R.F. heating equipment.

ANODE CURRENT IN AMPS.
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EDISWAN

INDUSTRIAL AND TRANSMITTING VALVES

THE EDISON SWAN ELECTRIC CO. LTD.

155 CHARING CROSS ROAD, LONDON, W.C.2
Member of the A.E.lL. Group of Companies.




90 WIRELESS WORLD May, 1956

—to

Specially designed for use in
domestic Radio & Television
receivers, these miniature rec-
tifier stacks have an established
position with manufacturers to
whom reliability, small dimen-
sions and low costs are impor-
tant.

TYPE RMO RMI RM2 RM3 RM4 *RMS

Maximum ambienc temperature | 35°C  55°C | 35°C 55°C { 35°C 55°C | 35°C 55°C | 40°C 55°C | 40°C 55°C
Maxlmumoutputcurrem(mean; J0mA I5SmA | 60mA 30mA | 100mA 60mA | 120mA 90mA | 250mA 125mA | 300mA 150mA
250v 250v

Maximum input voltage (r.m.s. 125V 125v 125V 125V

Maximum peak Inverse volage 350v 350v 350v 350v 700v 700V
Max. Instantaneous peak current |  Unlimited Unlimited Unlimited Unlimited Unlimited Unlimited”
Weight ... .. .. .. 0.82 oz. | oz. 1.4 o0z 20z 4.5 oz, 4.75 oz

* For use In voltage doubler circuits the peak Inverse and maximum Input voltages are halved, current output belng as for half wave operation,

@ Instant starting~—no warming-up period
@ Unlimited instantaneous overload
@ No limit to size of reserveoir capacitor

@ Simple mounting—no valve holder

@ Withstand overloads such as charging ¢
current of de-formed electrolytic capacitors

@ Low heat dissipation

@ Practically indestructible in service
@ Simple wiring—two conncctors only
@ Small size . .. low weight

@ Low cos!

SELENIUM

( Senfer(Cel

. D RECTIFIERS = ey s 2

Srandard Telephones and Cables Limired

Registered Office : Connaught House, Aldwych, London, W.C.2
RECTIFIER DIVISION: EDINBURGH WAY - HARLOW - ESSEX

Telephone : Harlow 26811 Telegrams : SenTerCel, Harlow, Essex
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Instructional
fesson manuals

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 Radio, 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
ownhhome, the working of fundamental electronic circuits and bring you easily P
to the point when you can construct and service radio receivers, etc.

Whether you are a student for an examination; starting a new hobby; FIEE ECRIP oM Raispﬁmm
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 Tefevision Receivers.

-<)NEW TELEVISION COURSE including a complete set of [—TO E.M.l. INSTITUTES, —I

equipment dealing with the design, construction and servicing of a high | Dept. 127X, Grove Park Road, London, W.4. |
quality television receiver. I Please send me your FREE book on Practical Courses. I
Courses (with equipment) also available in many other engineering subjects. | Subi (s) of i
ubject(s) of interest R
COURSES FROM 15/- PER MONTH | >
e | 21 E . e R

|

== |

EMI INSTITUTES oo |
I

An educational organisation serving the E.M.l. Group of Companies which include

“HIS MASTER’S VOICE,” MARCONIPHONE, COLUMBIA, ETC. | 1.y, oo |
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ET another good reason for the confidence of Dealers
Yin Ediswan Mazda valves and further evidence of the
forwardlookingapproach of The Edison Swan ElectricCo. Ltd.
Ediswan’s valve service depof at Brimsdown is organised
on modern ““ flow production * lines to give speedy service
on all valves returned under guarantee. |
Cathode Ray Tube Service Depots in strategic centres
throughout the country minimise delays and expense on

Television servicing.

M 2 Z D A
VALVES & ALUMINIZED TELEVISION TUBES

RY.16

THE EDISON SWAN ELECTRIC CO. LTD. 155 Charing Cross Road, London, W.C.2 and Branches
Telephone: Gerrard 8660 +  Member of the A.E.I. Group of Companies *  Telegrams Ediswan, Westcent, London
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V URTEXIUN TAPE RECORDER

Y The total hum and noise at 74 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 blas voltage to enable a level
response to be obtained under all circum-
stances. A control is provided for bias adjust-
ment to compensate low mains or ageing
valves.
% A lower bias lifts the treble response and
increases distortion. A high bias attenuates
the treble and reduces distortion. The
normal 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.
r The .5 megohm input is fully loaded by
8 millivolts and is suitable for crystal
P.U.s, microphone or radio inputs.
The amplifier, speaker and case, with detachable lid, ¥ A power plug is provided for a radlo feeder unit, etc.
measures 8Lin. x 224in. x 153in. and weighs 30 ib. Varial]:le bass and trebfe controls are fitted for control of
! the play back signal.
PRICE, complete with WEARITE TA?E % The power output is 3.5 watts heavily damped by negative
DECK ... ... €84 0 0 feedback and an oval internal speaker is built in for monitoring
purposes.
¢ The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made.
¥ The unit may be left running on record or play back, even with 1,750ft. reels, with the lid closed.

POWER SUPPLY UNIT to work from (2 volt Battery with an output of 230 v, [20 watts,

50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £18 0 0.

3-WAY MIXER AND PEAK PROGRAMME METER

FOR RECORDING AND LARGE
SOUND INSTALLATIONS, ETC.

One.milliwatt output on 600 ohm line (.775V)
for an input of 30 micro-volts on 7.5-30 ohm
balanced input.

Output balanced or unbalanced by internal
switch. The meter reading is obtained by a
valve voltmeter with | second time constant,
which reads programme level, and responds to
transient packs.

Calibration in 2 db steps, to plus 12 db and
minus 20 db referred to zero level. Special
fow 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, $.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: “ Vortexion. Wimble, London.”
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WESTON

panel instruments e

Both round and rectangular models of moving iron, moving coil,
A.C. rectifier and H.F. thermocouple types are offered. In the
range of rectangular instruments, which have been intro

| %

duced to give the advantage of long, easily-read scales and to ﬁfﬁ',"z"ei';'ﬁ; g;:'_,f; R N 1
harmonize with rectangular panels. certain models are These offer the advaniage of un increase in scale
available with illuminated dials. Full particulars of types and length of approximately 50%, over their equivglenl
ranges available are to be found in leaflets ngf r:"polgi‘l;,n ef;f"; :z:‘l',fg tﬁ"g‘%ﬂfgg‘p’;fngfﬁzig;
List Nos. W.1 and W.2, copies of which are available on request. holes.

Larger instruments, both round and rectangular
and for switchboard or panel mounting are also
available. These have scale lengths of 6in. and
6}in. respectively.

Round models are housed in cases of 2in., 2}in.,

SANGAMO WESTON LIMITED R gy s of

Enfield, Middx - 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, Central 0230 . Wolverhampton, Wolverhampton 21912 g Nottingham, Nottingham 42403
Bristol, Bristol 21781 . Southampton, Soton 23328 . Brighton, Brighton 28497

Train for a ‘wonderful
future in—

TRAIN WITH US

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

3-YEAR COURSE
in Telecommunication Engineering (including op- E.M.I. Laboratories and Workshops). Next course
portunity for nine months’ practical attachment in commences on 11th September, 1956.
4-YEAR COURSE IN ELECTRONIC ENGINEERING

Intended for outstanding Science sixth-formers are B.Sc. and City and Guilds Full Technological
who are capable of training into future team Certificate in Telecommunication Engineering.
leaders in scientific applications. Final qualifications Next course commences on 2nd October, 1956.

E.M.l. INSTITUTES

Dept. 127K, 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
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IN A YOUNG INDUSTRY

. The oldest high fideKty amplifiers in the world are of LEAK manufacture. In 1945 as the result of war-time research
in our laboratory we were able to offer, to an astonished world of audio engineers, 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 2% 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
domgsnc 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 have devoted 21 years entirely to the development and manufacture of audio products and we are proud of our
position as the leaders in this field. We are also proud of the fact that the “ Point One ” amplifiers supplied to our firs
customers are still giving them results which, even now, cannot be surpassed. Our research and development departments
are ever active, our pre-amplifiers have been redesigned for use with the latest input devices, and we have made great
progress in the war on prices. From long experience, by the employment of new techniques and by extreme attention
to design details during development work on the pre-production models, we engble our labour force to achieve a high
output per man-hour. The labour costs thus saved offset the increased costs incurred for high-grade materials, com-
ponents and finishes, and this together with quantity production (made possible only by a world-wide market) explains
how quality products may be sold at reasonable prices.

95

POWER
AMPLIFIER

Circuitry -
A triple loop teedback circuit based on the famous TL/I2.
The output transformer is the same size as in the TL/12

Maximum power output: 10 watts.

Frequency Response: £ | db 20/cs to 20,000 ¢fs.
Harmonic Distortion: 0.1%, 1,000 ¢/s, 7.5 watts output.
Feedback Magnitude: 26 db, main loop.

Damping Factor: 25.

Hum: —80 db referred to 10 wates.

Loudspeaker Imped : 16 ohms, 8 ohms, and 4 ohms.

To our old customers we give our thanks for their support and
recommendation—the basis on which our Company has grown.
Those who are seeking to obtain the highest quality of gramophone
and radio reproduction would be wise to hear and inspect LEAK
products which, with their tradition of cxcellence, represent the
best that can be obtained; used by the B.B.C. and overseas broad-
casting companies and recording studios throughout the world.

The products we manufacture are:
Amplifiers

Dynamic (Moving-Coil) Pickups

F.M. Tuner Units

and later in 1956 a loudspeaker system incorporating a
balanced push-pull electrostatic treble loudspeaker unit.

Y Write for leaflet W ¥

LIEEAIK

HIGH

FIDELITY
EQUIPMENT

LEAK TL/10 AMPLIFIER
& 'POINT ONE' PRE-AMPLIFIER

“POINT ONE ”’ PRE-AMPLIFIER

The handsome goid escutcheon plate
contributes to the elegant appearance
and blends with all woods

% Pickup

The pre-amplifier will operate from any
pickup generally available in the worid.
A continuously variable input attenuator
at the rear of the pre-amplifier permits
the instantaneous use of crystal. moving-
iron and moving-coil pickups.

% Radio

The radio input sockets at the rear permit
the connection of the LEAK V.S. tuner
unit. An input attenuator is fitted. H.T.
and filament supplies are available from
the pre-amplifier,

Y% Distortion
Of the order of 0.1%,

27 gns. complete

a- Hum

egligible, due to the use ot recently
developed valves and special techniques
% Input selector

Radio, tape, records; any and all records
can be accurately equalised.

g reble

ontinuously variable. + 9 db to —I15dt
at 10,000 cfs

Y Bass

Continuously variable + 12 db to —13db
at 40 cfs.

Y Volume Control and Switch

The switch controls the power supply
to the TL/I0 power amplifiers.

Y% Tape Recording Jacks

An exclusive feature. Readily accessible
tacks are provided on the front panel for
instantaneous use with Tape Recorders
which have built-in (low level} amplifier:.

ELECTROSTATIC LOUDSPEAKERS

Reprints of “The Gramophone’® article (May, 1955), by H. J. Leak, summarising
his work and findings on Electrostatic and Dynamic Loudspeakers, are available

on request, free of charge.

H.J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3

Phone : SHEpherds Bush 1173/4/5

Telegrams : Sinusoidal, Ealux, London

Cables : Sinusoidal, London

G
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GRAMOPHONE AUTO-CHANGER
Latest types by all famous makers are invariabdly in stock
at competitlve prices. B.8.H., Monarch, Garrard, ete.
Latest models from £7/18/6, plus 3/- carriage and insurance,

F.M. TUNER

This tuner is based npon the very successiul circuit in the

Bl Yiaatl,

booklet d by Data P We have made up
models at all branches and will be glad to demonstrate.
Cost of all parts including valves, prepared metal chassis,
wound colls and stove enamelled &cale, slow motion drive,
pointer, tuning knob, in fact everything needed to make
the complete unit, is £6/12/6. Data is included free with
the parts or is availabie separately price 2/.,

SERVICE DATA

100 service sheets, covering Britlah receivers which have
been sold in big quantities, and which every service engineer
is ultlmately bound to meet, The following makes are
included: Aerodyne, Alba, Bush, Cossor, Ekco, Ever-Ready.
PRerguson, Ferranti, G.E.C., H.M.V., Kolster-Brandes»
Lissen, McMichael, Marconi, Mullard, Murphy, Philco,
Philips, Pye, Ultra. Undoubtedly a mine of information
imvaluable to all who earn their living from radio servicing.
Price £1 for the complete folder. Our Folder No. 2 consists
of 100 data sheets covering most of the popular American
T.R.F. and superhet receivers, ** all dry,” etc., which have
been Imported into this country. Names include Bparton,
Emmerson, Admiral, Crossley, R.C.A., Victor, etc. Each
sheet gives circuit diagrams and component values, align-
ment procedure, etc., etc. Price for the folder of 100 sheets
is £1. Post free.

BLANK CHASSIS
18 S.W.G. Atuminium

3:32:2 cdean g;g Mx10x3
9} xd§x24 .. 5

10% 8% 24 26 i&xloxs
10% 68 X 2 8- 6x12x3
12x9x 2} vl 193 x 9 x 2§
14x9x2¢ ........ 28 20x 10 x3

DASHPOT DELAYED CONTAGTOR —

American make type No. R.01D. This his adjustment
to delay opening and closing, and has secondary
coutacts suitable for heavy currents operating cofl;
110 v., 50 cyeles, Price 37/6.

———VACUUM RELAY

American made type No. 0.61610, this
i8 a relay completely sealed in a glass
'} envelope. It will close In a strong
magnetic field or by a cofl placed close
to or round one of its arms. Price
49/6.  Operating coils 25/- each.

-

MULLARD AMPLIFIER 510"

A High Quality Amplifier d d by Mullard

Robust high fidelity with a power output exceeding 10

watts and a harmonic distortion less than .49 at 10 watts.

Its frequency responsc is extremely wide and level being
1

»
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CABINETS
FOR ALL

WE
CARRY
A VERY
VARIED
STOCK
PLEASE
CALL

The ome mmtrated h the
. O q
beantifal plecc of (umn.um. It Is
elegantly veneered externally in figured
walnut, internally in white sycamore. The radio section
is raised to convenient Jevel but is not drilled or cut. The
lower deck acts as the motor board, agaln 1s uncut, it
measures 16 X 14 and has a clearance of 5in. from the lid.
There is a compartment for the storage of recordings.
Overall di it of this tially modern cahinet are
3ft. wide, 2it. 8in. high and 1it. 4}in. deep.
Price £14/14/- carriage and insurance 20/-.

TOWARDS AUTOMATION

steh

almost flat from 10 to 20,000 Q.P.8.—three t are
provided and the whole unit is very suitable for use with
the Collaro Studio and most other good pick-ups. The
price of the unit completely made up and ready to work
is £12/10/-, plus 10/- carriage and insurance. Alterna-
tively, if vou wish to make up the unit yourseli we shall
be glad to supply the components separately. S8end for
the Mullard amplifier shopping list.

BAND Il CONVERTER
ADDITA—Many hundreds in use

Any television receiver, whether
superhet or straight A.C.or A.C./D.C.,
home constructed or factory built,
which at present will receive B.B.C.
will also receive I.T.A., if this con-
verter 18 added. No modifications
at all arc necessary to the receiver.
Simply plug in the aerial leads and
connect to A.C. mains. The con- A
verter is In a neat metal case with
provision for fixing to the side or the
back of the set. Price £6/10/-, or
H.P. terms availablc on request if
required.

BUILD YOUR OWN CONVERTER
You can save at least £2 on the above
if you build the converter yourselt,
Price of all components including
stove enamelled case and even
transier for the tront is £3/10/- or
£4/10/- it mains components also
required. Data is included free with
the parte or available separately
price 2/6.

BAND Il FILTERS

To eliminate patterning and other interlerences. Two
models—one high-pass cuts out Irequencies above
45 m/c., the other low-pass cuts out frequencies below.
Price 27/8 cach, postage 2/6.

RECORD PLAYER FOR £4/10/-.

3-8PEED INDUCTION MOTOR

3-speed motor with metal turntable and rubber mat.
Latest rim drive with speed selection by knob at the side.

HI-FI PICK-UP
Uslng famous Cosmocord Hi-G turnover crystal. Beparate
sapphire for each speed. Neat bakelite case with eimple
adjuster for weight compensation.

SPECIAL SNIP OFFER THIS MONTH
The two units for £4/10/-, or 30/- deposit and four pay-
ments of 18/-, post and insurance, 5§/-. Or fitted npon
base, as illustrated, £5/10/-, plus 7/6 post and insurance.

————LIGHTING SNIP

New perfect fluoreacent tubes by famous maker—5 feet
80 watt standard B.Q. fitting, 9/8; 4 feet 40 watt
standard two-pin fitting, 8/8. Post and insurance
and carriage l/- per tube. Minimum quantity dis-
patched 1 doz.

Rotary & inistry Ref. No. AP57579, this is a mmotor
driven switch, the driving motor being & synchronous type
for working on 110 volts 50 cycles. The‘two switches have
20 positions each and are enclosed by a Perspex fronted
Hd. Separately operated relays ' providing interlocks.
Price £4/17/8 each.

30 AMP
ROTARY
SWITCHES

J

A very robust switch, made by one of our most famous

firms. Will give lifetime of service. Price complete with
pointer knob. 4 pole change over, 10/-. 6 pole change over,
17/8. D.P.on/oft 15 amp., 4/6.

HIGH WATTAGE LAMPS
All G.E.S, Base

1,000 watt, 230 v., 7/6. 1,500 watt, 230 v., 9/6, 400 watt
(fluorescent), 17/6.

THE < CRISPIAN”
BATTERY PORTABLE

4-valve truly portable
battery set with very many
good features as followe:—
Ferrite rod aerials.

Low consumption valves.
SBuperhet circuit with A.V.C.
Ready built and aligned
chassis If require-1.

Beautiful two-tone
cabinet covered with
I10JI. Rexine and
Tygan.

Guaranteed results on
long and medium
waves anywhere,

All parts, including epeaker
and cabinet, are avallable
separately or if all ordered together
the pnce is £7/15/- complete, ready bulit chassis 30/~
extra  Instruction booklet jree with parte or available
separately price 1/6.

TETRODE TYPE VT3l

Thie is a high-powered alr-cooled tetrode. Specification of
which is as follows:~Heater volts 11.25, heater current
8 amp., maximum anode voltage 5 kV., anode disstpation
250 watte, size approximately 14}in. long and 6in. across
the bulb. 5

Limited quantity only at £4 each, still in original packing.
Carriage and insurance, 10/-,
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THJS IS ON OFFER AT
APPROX. HALF COST
TO MAKE

An {impressive costly looking cablinet
originally deslgned for T.V. but simple
modification makes the cabinet suitable
for radlogram, amplificr, tape recorder, or
reflex epeaker—size 23in, e, 22in.
deep and 37}in. high. Limited quantity
at £8/15/- each, carriage 12/6.

E.H.T. GENERATOR

tion (6.3 volt 8 amp. filament and approx.
59 mA.H.T.). Contains three BVA valves.
Output from 6 kV to 9 kV rectified with
normal H,T. rail input but somewhat
higher outputs can be obtained with
higher H.T. supply. Dimensions are
Gt* )<4llx 7in. Price 89/6. post, packing,
ete., 8/-.

This is a made-up unit,” power consump- ,

BAND 11l AERIALS

Thie is 1 } wave-length, 3 element array,
Of all alloy eonstruction, the aerial is

completely aescmbled and ready for
instant mountlng in lott, bedroom cup-

»bands and on the new V.H.F. band.

AM/FM RADIOGRAM CHASSIS

This is a 7-valve A.C.
mains operated receiver.
An exceptional performer- on
long, medium, and short A.M.

It is an ideal unit for a quality radio-

gram. .

Special features include magic eye tuning indicator, extra long scale

'a;nd pointer travel—Ilatest circuitry employing. full A.V.C. feed-
ack, etc., etc.

Un opbtg,tlly one of the finest AM/FM chassis available today.

Chassis size 17}in. x 6%in. X 7din. Price £23/17/6, carriage, packing,

and insurance 20/— extra.

THE ARGONAUT

The Argonaut, a very effielent medium
wave and V.H.F, A.C. operated re-
ceiver described in the March and April
issues of ** Radlo Constructor,” all
parts are available and total cost is
only £14/10/- which includes drilled
metal chassis, nine valves—one of
which is a magic eye tuner of the latest |
tvpe, every resistor and condenser, and l

even nutz and bolts, etc., needed to @
comnpletely buikd the receiver. A S

cabinet will be available later in the
year, The speaker not incinded in the
above 1s available if required. All parte

avatlable separately, send for shopping
list.

THIS MONTH'S SM!P—-

14in. T.V. cabinet of the latest styling
made for one of our most famous firms—
beautifully veneered and polished—
limited quantity—19/6 each. Carriage
and ‘packing 3/6 extra.

The ‘“ESTRONIC"
BAND Ill CONVERTER

To-1lay’'s best value In Band ITI converters
«uitable for your T.V, or money refunded
Complete ready to operate, 59/6 non
mains or 85/- mains, post and insurance,
3/6.

HALF-PRICE OFFER
= BEETHOVEN GHASSIS

o

Extremely well built on chassis
size approx. 9% X 7} x 81, using only
first-class components, fully aligned
and tested, 110-240 volt A.C.

. mains operation. Three wave bands
covering medium and two shorts.
Complete with five valves, fre-
quency changer, double diode
triode, pentode output and full wave
rectifier.  Special cash-with-order
price this month, £5/19/6, carriage
and insurance 7/6. Polished cabi-
net, 49/6.

board, window frame, etc. Price 12/6,
plus 2/-.
3 element array with k

mast with “ U* boit clamp for
fAtting to existing masts from jin.

to) 2in. diaBL SV NI
3 element array with ¢ranked mast
and wall mounting bracket
3 element array with cranked mast
-and chimney lashing equipment ..
-5 element array with swan-neck
mast and U bolt elamp for fitting
.existing mast from }in. to . dia.
5 element array with cranked mast
and chimney lashing equipment . .
8 element array with swan-neck
mast and “ U " bolt clamp for
fitting to iin. to 2in. dia. mast ..

41/8
42/6
85/~

5218
87/-

69/-

NEW CIRCUIT

OCCASIONAL 56—we have evolved a new
T.R,F, circuit and have had really good
results, equal in fact to muany superhets.
You really should try this circnit. All parts
including valves (6K7, 617, 816, and 6X5)
and Bakelite case with back coszt only
£5/10/-, plus 2/6 post and Insurance.
Data fncluded with the parts is also avallable

separately, price 2/-,

PLEASE INCLUDE POSTAGE WHEN ORDERING

O

R1155 YOURS FOR £3
and 12 monthly payments of {1/6

The R1155 is considered to be one of the
finest communication receivers available
to-day. lts frequency range is 78 kofs.
to 18 Mc/s. 1t is complete with 10 valves
and is fitted in a black metal case, Made
for the R.A.F. so obviously a robust
recelver which will give years of service.
Completely overhauled and guaranteed in
perfeet working order. Price £8/19/6,
or £3 deposit, balance by 12 monthly
payments of 11/8. Carriage and Transit
caee 15/- extra. Mains Power Pack, with
built-in speaker, £5/10/-, or in polished
cabinet, £6/15/-.

OFFICE TELEPHONES

New G.P.0O. telephone sets with internal
bell and push button ewitech easily con-
nected together to form office intercom.
Price £2/10/- each. Post, etc., 2/6.

TRANSFORMER SNIP
1/6 -
Post 2/-.

280 at 80 maA.,
6.3 v. at 8 amp.,
5 v.at 2 amp.

Ceramlc trimmers all with }in, apindles
of fair length. 5, 10, 15, 30, P.F. at 2/3
each or 24/- per dozen.

CIRCUIT DETAILS

Diagrams and other information extracted
from official manuals. All 1/8 per copy,

12 ior 15/-.
American Bervice R.109
Sheets 78 receiver
A.1134 76 receiver
BC.348 R28/ARC5
BC.312 R1116/A
R.103A RA-1B
B.C.342 ARBSD
RA-1B ANJAPA-1
R-208 78
R-1188 76
R-1124A R.T.18
R-1132A/R-148] CAY-46-AAM-
R-1147 RADAR
R-1224A A8.B.-3
R-1082 Indicator 62A
R-1355 Indicator A 8.B.3
B.C.1208-A/B Indicator 42
B-435-A (or -B) Indicator 8K
B-454-A {(or -B) R.F. unit 24
B-433-A (or -B) .F. unit 26
Transmitter T1164/ R.F. unit 25
B.D.J.N. .F. unit 27
Fiity-cight walkie: Wireless set No. 19
ikie Demobbed valves

| Frequency meter
B.C. 221

ELECTRONIC PRECISION EQUIPMENT LTD.

249 Kilburn High Road,
Kilbs

urn,
Phone: MAIT 4921
Half-day Thursday

42-46, Windmill Hill, Ruislip,

152-153 Fleet St., E.C4.
Phone: FLEET 2833
Haif-day Saturday

Middlesex.
Phone: RUISLIP 5780
Half-day Wednesday

29 Stroud Gpreen Road, Finsbury

ark, N.4.
Phone: ARCHWAY 1049
Half-day Thursday.

Post orders should be addressed to E.P.E, LTD., M.O. Dept. 2, 123, TERMINUS ROAD, EASTBOURNE.
| enquiries to Eastbourne address and please enclose S.A.E., terms are cash with order.
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Quality Electronic Equipment. All guaranteed to be in perfect condiiion

MULTIMETERS e it OSCILLOSCOPES
AVO MINOT  cooooiveioeoeares ‘f‘(l) g g AR e 2 TR €25 0 00 BROWNING.. .. .. £16 0 0

40 oo & MARCON! ..o £25 0 0
ﬁ:/,?ﬂ ........................... €5 0 0 peA 3 0 0 COSORMDB)...... £35 00
FERRANTI .ooooovnens 2 £4 17 6  TAYLORI70A ... £200 0 0 COSSOR (SB) ... . £12 0 o
STARK  coeeeeciiiineeennnnees £5 S % TAYLOR I71A ... £23 0 0 MULLARD £5 0 0

.............. i

TAYtg';;g o= ¢ 0 0 SIGNAL GENEBRATORS TAYLOR... ... . £23 0 0
TAYLOR B2 -cooooee AVO Wide Range ............ £20 0

COSSOR Ganging Osci. ... £25 0
MARCONI 390G .... .

CY '
FREQUENCY | mpconsy WEE MEGGERS

METERS TAYLOR 66A Evershed and Record

BC221 e—————————— -1 S00V .. £10 10 o

™

w

wn

o
(-X-X-X-X-X-)

1 | MARCONI CR100 250V ..o £8 0 0
In Perfect conditio
I As neW.........coennnnn. €0 0 o |

COMMUNICATION BRECESVERS

o EDDYSTONE =~ = yvHF-URF RECEIVERS U.S.A. MICROWAVE
740 77 €32 0 0 KLYSTRONS  MAGNETRONS TEST GEAR
22 O oot I £50 0 0 Receivers Type AN/APR4 30  Ts3, TSi0, TSI3, TSi4, TS36, Ts62,
RCA Mc/s.-1,000 Mcjs.  Type ANJAPRS  Tse9, TSI27, TS226, TS4S/AP, TS89,
ARgs UGS 6o M000 Me6o00 Mok, TS, TSI74 and TSI,
HALLICRAFTERS ;"_—_ ____________________
BB e e -tk - N e - o o T £24 0 O
gzo .............................. ¢25 00 | BRAND NEW
TR §§ e 0 }RADIO CITY PRODUCTS
S8R NN . LA, L O 5 0 0
Siie SN 500 | VALVE TESTERS
|
NATIONAL I 230V. AC.
NCI73 i, £100 0 O i ]
N e So £ 3 IComplete with technical handbook
HRO. .o 8 0 O £10_10_0 ch.
HAMMARLUND : =5
HQI29 oo, £80 0 0 Post Paid.
HQI20 oo, €40 0 0 |_

WE ALIGN, RECONDITION and CALIBRATE RECEIVERS also TEST EQUIPMENT in our own LABORATORIES

. Shep hours, 9.30 a.m. to 6 p.m.
Write callorTelephone I‘
(SR (A e LS00 (i) [J NIV]ERS AL EL C I RO NICS gg’s’ﬁ’?fi%ﬁ"s’h?u‘m"ﬂi

22/27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

GET ALL YOUR RADIO coMi;iifNENTs & FLECTRONIC EQUIPMENT
rom
| PR WESTWOOD 46 GEORGE STREET

AMPLIFIERS F. M. UNITS
GRAM-MOTORS EDDYSTONE
PICK -UPS RECEIVERS

phone “XF“]' l’ 477“3

)
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tmmy ] REPLACEMENTS | “WLR-S

SET MANUFACTURERS . .. do you have a

1925

® problem in obsolete Line Output/EHT Trans- o EASY TERMS
formers?
Let us assist you in its solution. Direct TV Replace-
O ments specializes in the production of small batches ® ‘O UA L/TY
.gf rcpflacer‘rjlent transformers. lLz;)ading manufacturers .
ave found our service invaluable. O i /v’
. design a replacement uangfgrmer using a“%ef'gg";?: 60 ”/p E”T
or an exact copy of the original, depending upon your . i .
. requirements, Very often one replacement is designed . W conmmm
to cover a number of models, and this simplifies stocking : S
. and allows a longer production run. . o) =
Reliability of our replacements is shown by our re- . .
?}fmgr}edt‘llem}‘}n of 3 line output ransformer, reducing @ If you want the Ffinest Quality Reproduction
e rejec 1 i i
o S mEen i BN N together with Workmanship of the Highest
SET DESIGNERS ... ® | Order your choice must be LEAK.
Direct TV Replacements will be pleased t bmit
O line output transformers made toeygl.;as:wn ‘s)p:gﬁr:al- Q@ AS USED BY BROADCASTING CORPORA-
tions. Mass production of such transformers can com- TIONS THROUG HOUT THE WORLD.
® rien_ce within 21 days of acceptance. @
SII Manufacturers’ enquiries should be made to Contracts LEAK “* TL/10 ** AND ‘“ POINT ONE ** PRE-AMPLIFIER.
® epartment—Aifred Rose, M.L.R.E. at the address beiow. ® Cash Price £28(7/-, or sent for £4/10/- Deposit and 18
. ® monthly payments of 30/-, carr. and crate free.
The most COMPLETE
PP Sl mA P LEAK DYNAMIC PICK-UP
EPLACEMENT Complete with two detachable diamond heads and trans-
SERVICE in Great Britain former. Cash Price £21/19/9 or sent for £4 Deposit
and 10 monthly payments of 40/-. Post and packing pald.

= Delivery of all the above is from stock. We can also supply

the LEAK F.M. TUNER. Wharfedale, Goodmans and

REPLACEMENTS Tannoy loudspeakers, etc., Connoisseur Variable 3-speed

Motors and all other Quality Equipment on EASY TERMS,

4, o o "
134/136 LEWISHAM WAY - NEW CROSS - S.E.l4. Please let us have your requirements.

TIDeway 3696-2330. Telegraphic: FLIBAK, London ,S.E. 14,

METERS

TO B.S. 89-1954
AVAILABLE
FOR
PROMPT DELIVERY

WILLIAMPE R

EXAMPLES OF TYPES AVAILABLE IN 2iin. FLUSH
PATTERN MOVING COIL INSTRUMENTS

AMPERES D.C. 0-1, 2, 3, 5, 10, |5, 20, 25, 30, 50.

MILLIAMPS. 0-l, 1-0-1, 0-5, 10, 15, 20, 25, 30, 50, 100, 250, 500,

MICROAMPS. 025, 0-50, 100, 200, 250, 400, 500, 750, 50-0-50,

100-0-100, 250-0-250, 500-0-500.

AMPS. R.F. 0-I,3,5, 10, I5, 25, 50,

VOLTS D.C. 0-I, 5, 10, I5, 25, 50, 100, 250, 500, 750, 1,000, 1,500,

2,500,
VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250, 500, 750, 1,000.
We can supply meters with NON-STANDARD CURRENT and

VOLTAGE RANGES to any specification, DELIVERY 7-14 days. MOV-

ING IRON. THERMO AND ELECTROSTATIC INSTRUMENTS. SEND i Ll = The Siprere S N e
2in. SQUARE FLUSH, 3iin. ROUND FLUSH and INDUSTRIAL ONLY B fds Best sumepsnrisd aolBEL
SWITCHBOARD INSTRUMENTS ALSO AVAILABLE FOR PROMPT latehe cfiesvntascs b OFUET:

DELIVERY. e bt [250 v.  Immediate delivery in luxury
20 ay Free Irial| g, cde-finish presentation Case.
. then 15/- balance | jomm mms o am - cne c- ow o= -

ELECTRONIC TEST EQUIPMENT AND INSTRUMEN-
after trial if satisfied || % 40/~ ALLOWED FOR
D
TATION DEVELOPED AND MANUFACTURED FOR 2nd 8 monthly nay- || YOUR OLD SHAVER—iny |

SPECIALISED APPLICATIONS. ments of 24/6 (or 19/6 make, any condition—it you buy a
if you send your old I New Remington Super 60 after trial I
for Cash or Terms.

ANDERS ELECTRONICS LTD. B vorws, LS for REE BRoCHURES

91, HAMPSTEAD ROAD, LONDON, N.W.lL

Telephone: EUSton 1637 The L. R SU PPLY CO, LTD,

Suppliers to Govt. Depts., B.B.C., Tech. Colleges,

Telephone:
Leading Manufacturers & Research Laboratories BALCOMBE : SU SSEX Ba':o:b:nis‘i
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MODERN ELECTRICS LTD.
Tel.: TEMple Bar 7587.
5
164 Charing Cross Road, London, W.C.2. Covent Gdn. 1703.
Cables: Modcharex, London
Export enquiries welcomed immediate delivery from stock Prompt attention to' post order
TAPE RECORDERS GARRARD UNITS > . TEST EQUIPMENT MICROPHONES
GRUNDIG TK12 ... 70 gns.  hosom ASoe 15| avo e -
GRUNDIG TKS...... 46 gns. | 300 Transcrip . 8 3| yides ... e 10 0 Y e )
GRUNDIG TK820/ Type TA/AC 6 7| Model 7 (lates £19 10 0 0
| Trpe TA/B with Decca Uniminor Mk. I £10 10 0 0
D .............. 8 gns Heada S e €418 6 r Mk, .
FERROGRAPH 2A Electronic Meter ... £40 0 0
0 / SN ISR Wide Band Sig/Gen.... £30 0 0| LUSTRAPHONE
e 76 gns. | CONNOISSEUR 611 o| VYalve Characteristic M/C High Imp. ......... €515 6
FERROGRAPH i SRVALA 2 e R R P " 5 g g LFV59 Dynamic ...... €818 6
2AN/H 86 gns. SPEAKERS £ RESLO
VORTEXION 2A ... 80 gns. PLESSEY £3 5 0| VYMC(lowimp.) ...... €6 0 0
VORTEXION2B ... £09| 12in. 15 ohm ......... €116 0| Carrying Cases for DT e R €8 0 0
The following Recording Tapes | W.B. STENTORIAN prod?, ERatON O F'L.M INDUSTRIES
are available Igrom stock. ¢ ::g:g g |:3’ : ADVANCE Ribbon ....coocovviinnins 815 0
e | ey 4 5ol mremen) @8 8| MIEE IO NG
PR R i R o 9 o 5 0| Table Stand € s 0
I 57500 15 Ohme ... AV eeeieeeeririieeeenns £22°5 0| Table Stand ............
FERROGRAPH  45/- 6 B -
GRUNDIG BASF 40/~  25/-  GOODMANS COSSOR LESKyARI
~ TL.10 complete 0
23?71.7‘:'-' a i;;_ 21—' ﬁ::ﬁ:ggm ! 2:3 '; ; Oscilloscope 1035 ...£120 0 © Point |, TL.12 0
EMI 88 35/~ 21/ Axiom 100 ... 6| Oscilloscope 1052 ..£104 0 0 Point 2, TL.25 0
AGFA 37;2 2206 Axiom 22 oo oveieres o le:Rpatibracor 1430LalE e | e aa o
PURETONE ;3;: 2| WHARFEDALE o | TAYLOR MULLARD .../ €18 18 0
FERROVOICE 32/6 - g,z|i,-c|szcs/A|_ """ U 0| Al new Taylor Test Gear in 5-;0&::::[ o ‘fz |z g
SOUNDMIRROR 30/~  — | Wi - 0 stock. | AR
Long Playing Tapes now in stock. Golden 10 CSB 1 ps AND AVERS ALL GARRARD, CON-
RECORD REPRODUCING | §uper8CS/AL - il =5 PLAYERS | NOISSEUR, DECCA and
EQUIPMENT Bronze 10in. ......... 3| ACOS, DECCA, COLLARO,|COLLARO HEADS,
CngA;‘gO’;‘)‘(“NSCR"f;T'?';' W"é‘“cai"' g 5 'lg 0| CONNOISSEUR, LEAK, FER- | SAPPHIRE and DIAMOND
N ) i Caaeot UOD RANTI, B GARRARD, | STYLI for the above HEADS
W.B. T Unit... €4 4 0 . |
LAY Ke'ly R?;i?:cl’w:::er €12 12 0| PHILIPS. | NOW AVAILABLE.

BRADHATL

==

(REGD. TRADE MARK)

PRECISION HI-FIDELITY

MAGNETIC SOUND HEADS

HALF TRACK HEADS AVAILABLE:

Mode! S5RP Record/Play Head ........................ £3 5 0
Model 6RP Super Fidelity Record/Play Heads ...... £315 0
Model 5R Record Head

(Used in conjunction with 6RP head) ... £3 5 0
odel SENEras el e ad R s €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 ... 8/6 each
Composite (Steel/Mumetal) ..... 4/6 each
We specialise—that is why deck manufacturers standardise

our heads.
STEREOPHONIC HEADS:

Suitable for use with the new Stereosonic pre-recorded
magnetic tapes. Price £14/10/- each.

Model 5 range of desks to take 7in., 9%in. 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

PRE-SET CONTROL LOCK

Designed to lock the spindles of pre-set
potentiometers or trimmers without rota-
tional or lateral displacement
of shaft.

Will accept wide range of
panel thicknesses.

G527 TYPE P TYPE C
S= Very attractive
\ =~ o appearance for  Send for
panel mounting. leaflet A.1.
"KNOB LOCK"
The ideal method of locking

panel mounted controls. Positive
guard against vibration etc.

This developme=nt of our popular
pre-set control lock is finished
in black plastic and embodies
control knob and instantaneous
finger-tip locking knob.

Send for List No. A.6.

ISUTTON COLDFIELD ELECTRICAL ENGINEERS

Telephone: East 2881-2. Telegrams: Bradmatic, Birmingham. l Reddicap Trading Estate, Sutton Coldfield. snone suT 3038 & 5686
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QEIB} MHigh=-Speed

ELECTRONIC COUNTER 7ype 365

¥ ' COUNTING SPEED:

Maximum—| million per second.
Mintmum—no fower limit.

COUNTING RANGE:
9,999 million.

| COUNT DISPLAY:

Counts up to 999,999 are
recorded on a brilliant display
employing 6 v. 2 w. lamps
behind 2in. square numbered
windows. A four figure electro-
mechanical counter extends the
range to 9,999 million.

INPUT WAVEFORM:

Sinusoidal or pulse of any wave-
form, recurrent or random,
between |.5 and 50 v. peak

amplitude.

HE COUNTER TYPE 865 operates on electrical inputs of any waveform at speeds up
to 1 million per second, and records the total count on a direct reading decimal display

of exceptional brilliance and clarity.

Resetting the counter to zero is accomplished either by operation of the reset switch or

by externally closing a circuit.

Since both gating and resetting operations can be carried

out externally, the instrument may be employed in conjunction with suitable auxiliary
equipment for making time, speed and frequency measurements.

HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND

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

IMMEDIATE DELIVERY

PRICE £250
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BAND 3 T.V.
CONVERTOR183/196 Mcjs.

Kit of parts complete to build this most
successtul  umit, comprising drilled
chassis, valves, coils, res, cond.,
ete.; slightly modified version (Wireless
World. May, 1954}, £9/5/- post free.
Seod lor blueprint and wiring diagram,
1/8 post free. Power Pack Compon-
ents, including mains transi. snd met.
rect.,, 30/- extra. Provision has beeo
allowed on chassis for Band 1-Band 3
switching,  Sultable lor most types
of T/V sets, T.R.F, or superhet

B.B.C. BREAK-THROUGH FILTER, tunsble filier unit {3 B.B.C. pattera rejeccvn, 8/6.

oy

Bk L

RADIO - GRAM GHASSIS

Horizontal or

and neg. feedbagk. A.C. mains 200-250 v.

3 WAVEBANDS :—L.W. 800m-2000m, M.W. 200m-550m, 5.W. 16m-50m.
Chassis size 1. #)’ 54 x2}in, Attractive Glass Dial 10 x 4}in. edge ht by 2 pilot lamps.

ertics! Station Names and 4 coptrol knobs, walnut or ivory to choice.
4 position W/C switch, L,M.5. and Gram. P.U. sockets.
adjustable, dust cored and only quality oomponents used throughout.

from mains. Aligned and calibrated ready for use.
BRAND NEW & GUARANTEED £9.15.0 Carr. and ins. 4/6.

3-ohm speakers suitable for this chassis available 8”19 6,10”25;-
7-Valve De Luxe, push-pull version, 7-watt output £12.10.0

S VALVE SUPERHET, LATEST
B.V.A. MIDGET SERIES VALVES

Modern cireuitry. all colls
Delayed A.V.C.
Double wound trans!. isolates chsssis

switch type 42/-.

QUALITY FLUORESCENT FITTINGS
Idea! for home or workshop. 4it., 220-250 v., complete with tube, ballast unit, ete,
ready for use. Famous manutacturer’s surplus offered et approx. half price.
Quick start type 47/8. Carr. and ins., 7/8 extrs.

Starter

ELECTROLYTICS
TUBULAR  |CAN TYPES

25/25 v., 50/12 v. 1/9{8+8/450 v..... 4/6
50/50 v. 4/500 v. 2/ a+1s/450 v. .. Bj-
100725 v. . 2/~ (B+18/500 v. .. 5/6
8/500 2)6/16+18/275 v .. 4/6
[0 L RERRSoR 16-16/450 v. .. 5/6
8+8/500 v. .. 4/6|18+18/450 v, .. 6~
8418450 v. .. 5/-[18+32/350 v ... 4/6
w/aso v. .- 3/-132/350 v g
16/45 . 3/6 a9 38275y, .. 4/6
16+16/450 v. .. 5/6(60+250 v. .... B/8
32/350 v, D 4)- (89-+350 v. .... B
32/500 v. ... Blz 160+250/275 v. 12/6
32432350 v. .. 576 /64+120/275 v. 11/6
32+32/450 v. .. 6/6:100+200/275v. 12/6

CONDENSERS.—Mica, Silver Diea. Al
pref. values, 3 pt. to 1,000, 6d. each.
Ditto ceramics 9d. each. Tubulars, 450 v.
Hunts and T.C.0. .001 mid-01 and |
.1/350 v., 9d. each. .02-.1/500 v., 1/-
each. .25 Hunts, 1/6. .5 Huats, 1/9.

Leading Makes New Stock

80 n. CO-AXIAL
polythene,

SPECIAL.—Semi-air  spaced
Feeder

standard in. diam. Stranded core.
losses cut 50%. 9d. yard.
Standard }in., Grade A, 8d. yard.
COAX PLU G 1/2. SOCKETS i/-
COUPLERS 1/3. OUTLET BOXES 4/8.

- | BALANCED TWIN FEEDERS per yd., 6d.

Special 300 ohm TWIN FEEDER 8d.
TWIN SCREENED FEEDER per yd., 1/-.

650 OHM COAX CABLE 8d, per yd., jin.

ATTENUATERS 6db, 12 db, ete., from
3/8. Band 1-3 Cross-over filier umit
from 1t

SPEAKER FRET.—Expanded Bronze

anodised metal 8x8in., 2/3; 12x38in.,

3/-; 12x12n, 4/3; 12x16in, 6/-;

24 x 12in,, 8/6, ete.

TYGAN FRET (Murphy pattern) 12in.,

47!1!..‘ 2/-; 12x18im, 3/~; 12x24in,
-. ete.

JASON F.M. TUNER

UNIT 87-105 mjcs

Kit of parts to build this modern and bighly
successful unit complete with drilled
chassis and J.B. dial, wound ocolls and
screening cans, 4 BVA miniature valves and
all meessn&y qm.htly eomsponents de“i . llor
only £6/10/- post 1ree. Superior dial cali-
brated me/s, edge lit by 2 pilot lamps. 12/6
extra. Power Pack components kit
inclnding double wound mains transformer,
£2/5/- extra.

Tested and approved by ** Radio Con-
structor,” etc. Ilustrated handbook with
Iull details 2/-, post Iree.

RESISTORS

Carbon type.  Pref. values 10 ohmas-
10 megohms, 20% Tol 2w, 3d.; } w. 5d.
1w 6d; 2w 9d;10% Tol. } w, 9d.;
% Tol W ll- l% Hi-stab. } w. /-

WIRE WOUND TYPES
Wire end; S:hcone contenL 25 ohms—

119, 10w.
2/3. 1 3 Wik,
LINE CORD .3a 60 ohms per 1, .2a 100
ohms per 1t., £ way 6d. per 1., 3 way

7d. per it.

ALUMINIUM CHASSIS

18 g. Plain undrilled. Folded 4 sides.
riveled corners, lattice fixing holes. |
Depth 2}in., 7Xx4in., 4/6; sxem. 5/9: |
11x7in, 6/9; 13x@in., §/8; 14x1lin.,
10/6. ete.

5.7.C. RECTIFIERS
E.H.T. types. K3/25 2 Kv., 4/3; K3/40
32 Kv., 6/-; K3/45 3.6 kV., 6/6; K3/50
713 K3/100 8 kV., 12/8, ete.
Mains types. RMI 125 v, 0 mA., 4/-;
RM2 125 v. 100 mA., 4/9; RM3 185 v.
120 mA., 5/9; RM4 250 v. 275 mA,,

8/-.

RM4B type, 275 v., 276 mA., 17/6. LT
types F/W bridge 6-12 v. 1} a., 8/9;
3a., 15/6; 4 a., 18/6; 6 a., 21/6 each.

PRE-SET W/W POTS

T.V, knurled slotted knob type. 25 ohms to
30,000 ohms, 3/-; 50,000 ohms, 4/-:
50,000 ohms to 2 Megohms (carbon), 3/-.

VOLUME CONTROLS

lin, semi DMidget type. long spindles.
All values 10000 ohmq to 2 Megohms.
Less sw., 3/-; . 4/-; D.P. sw., 4/9.
All mdmdunlly hoxed Guar. 12 months.

TRS RADIO COMPONENT SPEGIALISTS
70 BRIGSTOCKRD., THORNTONHEATH, SURREY

Phone : THO 2188, Hours 9 am.—é6 p!
Open all day Saturday.

STATION.

Terms; C.W.0,

{ pm. Wed.
BY THORNTON HEATH
BUSES [30A, 133, 169, 166, 190

or 0.0.D. Kindly make chequee, P.O.s, etc., payable to TR S Post &
Packing up to {Ib. 7d., 1Ib. 1/1, 3b.. 1/6, 51b. /-, 10b.,

219, Bargain Lists, 3d.

H
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LY TELEVISION LTD |

Laboratories

vacancies _in _ their at

WER SYDENHAM.
DEVELOPMENT EMGINEERS in depart-
ments covering the design and construction of a
wide range of electronic equipment and high-grade
television transmission equipment. Good funda-
mental knowledge required and some practical
commercial experience desirable.

DRAUGHTSMEN, senlor and junior, for work
in connection with products mentioned above.
Experience in design of small electro-mechanisms
and electronic equipment. desirable. Knowledge
of optics an advantage. Applicants who are suitable
for training will be considered.

TRACERS, female, with experience on above
work desirable, but applicants who are suitable
for training will be considered.

+ OPPORTUNITIES FOR PROMOTION

*PENSION SCHEME * 5-DAY WEEK

* CANTEEN + FACTORY 25 MINS.
FROM CHARING CROSS

Write, giving full details of experience, age and salary required to:

CINEMA-TELEVISION LIMITED, WORSLEY
BRIDGE ROAD, LOWER SYDENHAM, S.E25

| CINEMA §

have the following
LO

VMV EEEEET
AAAA% 200008 - YAVAVAY

QRO

TELEVISION LTD

MICROPHONES & RE-
CEIVER HEADGEAR

Assy. No. 2 (ZA 2905) con-
sisting of 100 ohms impe-
dance MC headphones, Tan-
noy high power microphone.

18/- each.

TRANSMITTER/RECEIVER No. 22

2 mc.-8 mc. complege with all valves, power pack for 12 v. D.C.,
both installed in a carrier, headgear and microphone assembly.
All in excellent condition, very economical current consumption.
Ideal for mobile use.

Price £11/15/- each. Carriage 20/- extra.

SPARE PARTS FOR AR 88-D. & L.F.

Each
Mains transformers £4
Output transformers 30/-
Filter chokes ....... 3 25/=
L.F. transformers ........... 15/-
V.F.O. transformers 15/-
L.F. Crystal transformers 15/-
Main Var. Condenser ......... 35/-
Block condenser 13 x 4 mF. 25/6
Band switches ............. 37/6
Antenna trimmers 3/6
Phrasing trimmers 3/6

All the above are fully reconditioned and guaranteed to be in
excellent working order.

GOVERNMENT SURPLUS VALVES
A large selection available, please state your requirements.

J. P. ELECTRIC

156 ST. JOHN’S HILL ° LONDON °

MAIL ORDER
DEPT.

S.W.11,
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Radio
Radar

Television
Electronics

and

THIS COMPANY began experimenting with
PTFE when it was first introduced into this
country. Shortly afterwards we started pro-
cessing and fabricating the material in a special
division of our own factory, giving our own
designation of CF2 (derived from the formula)
to the range of products ultimately produced.

Since that time, our experience, both of the
behaviour of the material itself, during processing,
and the application of its remarkable properties
has been accumulating.

We have developed techniques, and we have
designed special equipment with which to apply
them, so that we now mould, fabricate, and other-
wise fashion PTFE from its basic forms, i.e.
rounds, discs, flat mouldings, rings, cylinders,
rods, tubes, tape and cord, as illustrated, into
innumerable components which are already
widely used by the electrical and electronics
industries. We also have considerable. ex-
perience in the application of PTFE dispersion
coatings to a wide variety of materials and
surfaces.

It is obviously impossible for a material of this
kind to attain its full usefulness to any industry
without research and experimental work. We
have set aside a substantial part of our resources
for this purpose, and will willingly co-operate
with any Company desiring to make use of the
material, to the fullest extent of these resources.
By arrangement we will make available facilities

for practical development work to be carried on. —_—
The following Information Bulletins are now C

available: No. 4, BASIC PROCESSING AND ran

PROPERTIES, and No. 5, APPLICATIONS. i :

Both of these pu’blications wil’l be sent on request to Paclgmg

interested engineers. OF SLOUGH
——_—_—_—_—_—_————————————— | ENGLAN D

A @ comrany




104 WIRELESS WORLD

AS SUPPLIED

GOVERNMENT
DEPARTMENTS

Specifications

H.T.31. Toput 11.5 vults,

Qutput 250 vulte at 120 wyja.
Dinenslone: Langth Stin.

Dlamneter: 3hin. ne. hrusxhes.

Wetght: 44 1. Fropdeadised if required,

® H.T, 11. Input 11.5 volts. Output 365/310 volts at

@ H.T.32, Dimepsions ditto. Input 11.5 volts.

@ Output 490 volts at 65 mfa. Tropicalised if requlred.
® Dynamotors. D.C. Input. 27 volts at 1.75 amps.

@® D.C. Output 285 volts at .07 amp3.

® The above can algo be supplied in 12 volts,
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30 ra/a., Dimensiona 4}io. in ieogth, 2}in. diameter,

lui:luding brushes.

s

12" TOTTENHAM ST., LONDON, W.1.

OPEN 9.30-5.30 Mon, to Fri,

Sat. 9.30 to | p.m.

A NEW

AM/EM

RECEIVER
CB6

@® AUTOMATIC FREQUENCY CONTROL.

@® 5W PUS H-PULL OUTPUT, WITH N.F.B.

@ 10-VALVE CIRCUIT, 7 ENVELOPES.

® HIGHMEDIUM-WAVEAND VHF-FM SENSITIVITIES,
@ AN IDEAL RADIOGRAM REPLACEMENT CHASSIS.
@ EARLY DELIVERIES. 9 MONTH GUARANTEE.

A HI-FI SYSTEM ALL !N ONE—ONLY £26

The new linear miniature Hi-Fi amplifier (CAS5/10) is only 12 x Sin. by 6in,
high. Incorporates bass and treble lift. Response below and above audibility,
Outpuc 10 watts, Fractional discortion. Uses EL84 outputs. A little gem,
and reasonably priced. £14/10/-.

Old faithful, model ** A ** FM kit, £5. Other kits: CB6 £19; CA5/10 £12;
Transistor Receiver kits.

Leaflets available from:
BEL SOUND PRODUCTS CO.

MARLBOROUGH YARD, LOMDON, N.19.
DEMONSTRATIONS. Only 25 mins. from West End. Ring ARC 5073

RCA TRANSMITTERS. Type ET-4331. { kW, (telephone)-
1.4 kW, (telegraph). Frequency range 3 Mc/s to 20 Mcfs.

S.C.R. 399 complete with petrol generator P.E.95G (10 kw.).
BC610 TRANSMITTERS with speech amplifier, aerial tuning
unit, etc. Brand new,

RCA TRANSMITTERS. Type ET-4336. Complete with original
speech amplifier, crystal-multiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.
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-1/FRC, 2 Mcfs to 18 Mc/s. Each channel 400 w. output.
W.S. No. 19 & 22. Both complete with installation kit.
Tropicalised. New.

MAGNETO 10 LINE U.C., 40 Line F & F TELEPHONE
SWITCHBOARDS (complete).

V.H.F. TRANSMITTER Type {13!1B or J. Frequency coverage
100/156 Mc/s. Tropicalised. New.

A.R.£8Ds, ARB8? L.F.s, R.109.

METAL RECTIFIERS Type IB, D.C. output 10 amps at 22 v.,
input 200/250 v., 50 ¢/s.

All above items in excellent working condition.
Working demonstration upon request.

SPA RES A large selection available for SCR399 (BCé610),
ET4336, SCR610, EE8 Telephones, and Tele-
printers type 7B.

TX VALVES 805, 807, 813, 861, 66A, I00TH, 250TH, and many
others.

Large stock of Tx condensers, crystals and other components.

P.C.A. RADIO

New Address, Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone : RIV 8006/7
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N’ THE
. INVISIBLE

A.T.E. single-channel v.h.f.
equipment type RL is designed for

a variety of applications where an

easily installed and simply main-

tained system is required. Over any
type of terrain it provides normal
point to point communication or,
alternatively, it can be linked in
with existing telephone circuits
without modification of equipment.
Radio links with RL equipment are
a practical, economic and reliable
alternative to land lines — partic-
ularly suitable where contact is to be
established with isolated communi-
ties and individual subscribers,
remote from main trunk routes.

Pole-mounted battery operated
country set.

Typical installation
Of mains operated RL equipment—
Sour duplicated terminals

N\ ~. in Sarawak.

RADIO & TRANSMISSION DIVISION
Strowger House, Arundel! Street, London, W.C.2,
AT14571.8X107 Telephone: TEMple Bar 9262 Telegrams: Strowgerex London,

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. é’]?o
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L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE ROAD, CROYDON
Phone: CRO. 0839. Telegrams: “ WILCO,” CROYDON

RELAYS P.0. TYPE 3000

BUILT TO YOUR
SPECIFICATION

QUICK DELIVERY
KEEN PRICES

CONTACTS UP TO
8 CHANGE OVER

F.S.D. Size Type Price
50 Microamp 2iin. MC/FR 70/~
100 24in. MC/FR 42/8
250 o0 34in. MC/FR o
501 o0 2in, MC/FS 18/6
1 Milliamp 2in. C/FR_ 17, (]
1., 2in. 5Q/87 MC/FS Elliott 27/8
5 - 2in. MC/FS 10/6
30 - 24in. MC/FR 12/6
50 2in, MC/FS 10/8
100 " 24in. MC/FR
200 0 24in. MC/FR 12/6
250 N 24in. MC/FR 12/6
500 o 24in. MC/FR 6
1 Amp 24in. MC/PR 17/8
20 ,, 23in. MI/FR 5/
30 ,, 2in. MC/FS 10/6
" 2in. MC/FS 12/8
o0 5in. MI/PR 60/-
50-0-50 Amp. 2in. MC/FS 12/6
15 Volt 2%in. MI/FR
2 ,, 2in, MC/FS 10/6
40 ,, 2in. MC/FS 10/8
300 ., 2}in FR /-
300 ,, bin MI/PR 60/~
2,000 ,, 23in ES/FR 40/~

TERMINAL BLOCKS. 2 way No 5C/430 fully protected, 4/- per doz., 50 for
15/-; 100 for 25/-. 8 way, 8/- doz,, 30/- for 50. Post 1/6.

TRIMMING CONDENSERS. Air spaced miniature 1.5 tp 8 pf., 1.5 to 20 pf.,
2 to 32 pf.. 20 pf. Allat1 -each or 9/- per doz. Post 1/-.

CONDENSERS, METALMITE, 350 vt. wkg., .001, .002, miniature, 12/~
doz. .005, .01, .02, 10/~ doz. .05, 12/- doz. .1, 13/6 doz. .25, Metalpack,
18/ doz. 1.0 Metalpack, 24/- doz. Post 1/-.

CONDENSERS. Block type. Large range available including 4 mid.,
3/6 ea., 8 mfd., 7/6, 10 mfd., 8/6. Post 1/-. Full list available.

VERNIER DRIVES, Muirhead, scaled 0-180 deg. 38 to 1, diam. 3in., 10/6.

BULKHEAD FITTING. 9in. diam., fiat tripod type, suitable for lamps
up to 100 watt, complete with pushbar switch lampholder. Ideal for farm
buildings, garages, greenhouses, etc. Brand new 17/6, post 2/6.
ROOM TK%R.MOSTAT. Adjustable between 45 and 76 deg. Far. 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-. Post 2/-.
MOTOR. 12v.D.C.1jin. X 2in. approx., 3,000 R.P.M., with speed regulator
in end cap. A precision job, 12/6, post 1/6.
GEARED MOTORS. 4 R.P.M. at 12 v., 8 R.P.M. at 24 v. Very powerful,
supplied with a suppressor which can easily be removed. 35/-, post 2/-.
INSPECTION LAMPS, with wire guard, strong clip, S.B.C. holder, 22ft.
C.T.S. flex. Ideal for all car owners. 22/6, post 2/6.
RECTIFIER UNIT No. 38a. Input 230 v. A.C. 50 c. output 22 v. 3 amp.
D.C. tropical rating, in ventilated case 18X 18X 8in., with fuses, choke,
resistance, relay, condensers. £10. Cge. 10/-.
P.M. SPEAKERS. 10in. In portable case with flex and plug in own com-
partment, 50/-. Cge. 5/-.
GENALEX EXTRACTION FANS. 230/250 volt, 50 cy. Induction motor
1,350 r,p.m., 85 watts, 9in. blades, silent running, £6/15/-, Cge. 7/6.
%ATIzo ARM UNITS by H. W. Sullivan. 600 ohms 4 600 ohims, 50/-.
ost 2/-.
TSTONE RESISTANCE BRIDGE. 1 to 10,000 ohms. Plugtype. £5.

ELECTRO MAGNETIC
COUNTERS

Post Office type 11A, counting up
to 9,999, 2 to 6 volts D.C. 3 ohm
coil, 12/6 each. Post 1/-. Many
other types in stock.

ROTARY CONVERTERS. Input 24 volt D.C. Output 100 watts at 230
volt A.C., 150 watts at 200 volt A.C., 92/6. Also available in a metal case
with switch, 105/-. Cge. 7/6.
ROTARY CONVERTERS. Input 24 volt D.C. Output 150 watts at 230 v.
A.C., 200 watts at 220 volts A.C., complete in wood case with 0/300 volt-
meter, 4 position switch and voltage regulating resistance. 150/-. Cge. 10/-.
WAFER SWITCHES. Miniature, 2 pole 6 way, 3 pole 3 way. All at 2/6
each. Standard Oak, 2 pole 11 way, 3 pole 6 way, 4/6, Ceramic Types,
2 pole 12 way, 10/6, 12 pole 3 way, 15/-, 1 pole 3 way, 4/-. Post 8d.
PHONES. HIGH RESISTANCE. 4,000 ohms. Type CHR., New.
12/6 pair. Post 1/6.
HEADPHONES. Sound powered, with very sensitive balanced armature
inserts. 12/ pair. Post 1/6.
RESISTORS. Vitreous wire wound, high stability, etc., available from stock
in quantity. Also Potentiometers,
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UNIVERSAL VALVE VOLTMETER

Model VM 853

D.C. Ranges A.C. Ranges
Volt - 0-300 mV C-1V
Ranges - 0-1V-0-3001  0-3V-0-100V

Accuracy -+2% of f.s.d. -+29%, of f.s.d.

Input - Forthe first five 20 megohms up
ranges, 25 meg- tomediumR.F.
ohms on all ranges

On lower D.C. ranges, :his instrument approaches conditions
of an electrostatic voltmeter and on A.C. ranges a measuring
diode contained in an external probe, is provided. To minimize
the effect of the metal body of the probe, the insulated terminal
head can be replaced by a spike. All-range indicator consists
of a 5-inch meter fitted with knife-edge pointer and mirror
scale. Send for leaflet giving full specification.

BRITISH PHYSI¢AE LABORATORIES

Radlett, HERTS Tel : RADLETT 5674-5-6
London Stockist: M.R, Supplies Ltd., 68 New Oxford Street, W.C.1.

dmBP3|

Purchase, Hire or
Hire-Purchase your

VORTEXION HI-FI

TAPE RECORDERS, MIXER UNITS
AMPLIFIERS, ETC.

Demonstrations in qulet surroundings
arranged by appointment.
MON. - FRl. — 10a.m. - 4.30 p.m.
Weddings and public functions
recorded. Studio recording facllities
and tape to disc service available.

Obtainable from
London’s Leading Agents :

GRIFFITHS HANSEN (recoromes) T,

32/3, CGOSFIELD ST., LANCHAM ST, Wi

Grams

Phones : " :
GRIFHANO - WESDO * LONDON

MUScum 0642 2771.
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BUREAU CABINET

CAT. NO. CAB/03

A magnificent Bureau type Cabinet of the very
highest quality in specially selected Walnut
veneered exterior.
with Rexine lining to match. Outside dimen-
sions, length 34in.,
Sloping control panel on right- hand side approx.
l6in. x 10%in.
side approx. 154in. x [Sin. Two full-sized felt
lined compartments In the lower half.
PRICE: CASH PRICE
Extended Credit Terms—Initial payment of
£4/6/6 and 8 monthly payments of £1/16/3 each.

PACKING AND CARR.: Payable in advance
with order—25/-.

Light Sycamore interior
depth 173in., height 33in.

Removable baseboard on right

16 Guineas,” or on

' ALL FULLY GUARANTEED. GENEROUS EXTENDED CREDIT TERMS CN ORDERS EXCEEDING £15.

*RADIO & RADIOGRAM CHASSIS

Superhet. Chassis of Latest Design and Technique.

General Specifications applicable to all models,
Maing: A.C. 200/250 volts 50 cycles only.
Dml Sultahly lit maltl-coloured glass dlul of the horizontal

Tuninx Drive: Slow motion by meane of glass-cored Nylon

cord,
AV.C.: Full provision of Automatic Volume Control.
Negative feed-back from output transformer secondary.
Sockets Backetu provided for Aernl Earth, Gmm. Pick-up
Speaker. C to Gram.
Motor eontrolled hy Chnssh! On/0ft lwﬂch.
have an

Ny high

Q value.

Audio Section: The Audio Section is designed {or firat rate
reproduction on Radio and Gramophone. The tone con-
trols have been given an extra wide range to embrace all
types of recordings.

CAT. NO. CR/A: 5-valve Superhet . .12 Gns.
CAT. NO. CR/B: 7-valve Buperhet with push-

ol 16 Gns.
CAT. No CRIAI-‘M47 7-valve Superhet 1

= 234 Gns.

CAT. NO. CR/AFM 49/PP: 9-valve Superhet
with F.M. 26 Gns.

Packing and Carriage on Models CR/A and CR/B, 12/6.

Packing and Carriage on Models CR/AFM47 and
CR/AFM49/PP, 15/-.

*MULTI-SPEED
AUTOMATIC RECORD CHANGERS

All automatic Record Changers are of the latest type and

unused,

CAT. NO. RC/A: This is the latest BSR Monarch, model
UAB FOUR-speed auto changer incorporating 16 r.p.m.
for * talking-books,” and arrangement for manual con-
trol. Fitted with high fidelity H.G.P.-37 Crystal Turn-
over Picksup Bead. A.C. mains 200/250 voits. 50 cycles

itk cumony _,,,  £1-19-6

PACKING 1

GA'g NO. RO/B: Latest GARRARD RC88 model, fitted
with GC-2 stal Turn-over Pick-up Head, A.C. mo/mso

£13-0-0

volts 50 cyelec

PRICE: CASH O
PACKING AND GABR :—12/6.

*PORTABLE TAPE RECORDER

Cat. No, TR/A

A superb High-Fidelity instrument incorporating the latest

TRUVOX Tape Deck. In a beautliullv Atted rmoroccan

grained carrying case, this Tape Recorder in the very finest

of its class, regardless of price.

TAPE DECK: TRUVOX model TR7U, Twin track with
B.A.B. eence of recording. Two speeds, 7{in. (one hour
for 1,200{t, reel), and 3¢in. (2 hours for 1,2001t. reel). Full
press-button control. Fast forward and rewind. Electro-

magretic braking. 44 G ns
»

PACKING AND CARR.: Payable in advance with order—
25/-.

*PORTABLE TAPE RECORDER

Cat, No. TR/A/KIT. (KIT FORM)
A gomplete kit consisting
FULLY FITTED OARg{ING %ASE

MICROPHONE—ACOS 33-1

SPEAKER—7in. x 4in. Elliptical

MAGNETIC TAPE REEL
To the same specifications and similar to those used In the
Portable Tape Recorder (Cat. No. TR/A), this complete kit
.offers the home-builder all that is requl:’ed to comstruct a

ortable Tape Recorder of the finest quality.

! N @42 Gns.

PACKING AND CARRIAGE: Payable in advance with
onder—25/-.

XF.M./V.H.F. TUNERS

CAT. NO. FMT/A

An F.MV.H.F. Tuner Unit with, automatic Magic Eye

Tunh:g mtedlnuhlqh gmde dark Walnut eabmet Adaptor
self contal

is
CIRQUIT DETAILS 81X Valves and 10 ’l‘uned Circuits for
maximum sensitivity and best signal to noise ratio.

164 Gns.

Packing and Carriage 12/6.

CAT. NO. FMT/B

An F.M. /V H F. Tuner Unit In chassis form, suttable for
or adlo Recelvera.

1 Magic Eye

£13-15-0

Adaptor tu “ red. Socket for
m:nenc 18 provlded in '?he Chassis.

Packing and Carriage, 12/6.

*COMPLETE RADIOGRAM
“DROP-IN"" UNITS

A Unique Achievement,
These consist of all the necessary componehts. i.e., Radlo
Receiver ('luunls Autounuc Record Changer and fully
d on a light-weight well
finished lrsmc mth (he top panel polished in a medium

Walnut shade. In Itself it is a fully operative Radiogram

and only peeds to be fixed jnside any suitable Cabinet.

Fully assembied, wired and tested at the place of manu-

facture, it cnubles the hlghm gmdc of }lmllogmmu to be

built with a ki and at a

much lower cost than o(.heruixw obmumble Oﬂered in two

ditferent models.

MODEL AND CAT NO. UNIT/A35

CHASSIS: 8imilar to Radlo Chassis, type CR/A described
elsewhere. FIVE valves Buperheterodyne, THREE
‘Wavebands (Long, medium and short).

RECORD CHANGER: Latest B.8.R. FOUR-SPEED
Automatic Record Chunger with high fidelity HGP-37
Crystal Turn-over cartridge, suttable and fully matched
for alt standard and long-playing records

29 Gns.

Tacking and Carriage, 20/-.

MODEL AVD CAT NO. UNIT/AFM47. Incorporating

F.M./V.H.F.

CHASSIS: Blmllar to Radlo Chassic, type CR/AFM47
described elsewhere, S8EVEN valves Buperhetawodyne
with F.M. (V.H.F.) band., FOUR Wavebands (Long,
medjum, short and F.M./V.H.F.), with Magic Eye tuning.

RECORD CHANGER: Latest B.S.R. FOUR-BPEED Auto-
matic Record Changer with high fidelity HGP-37 Crystal
Turn-over cartridge, suitable and fully matched for all
standard and long-piaying recorda.

374 Gns.

Packing and Carriage, 20/-.

*LOUDSPEAKERS

Permanent Maunet Type (Voice Coil Impedance 3 ohms)

CAT. NO. LS/10/PM: 10in. diameter, Flux density 8,500 lines,

PRICE: CASH ONLY £1/10/-

PACKING AND CARR.:

CAT. NO, LS/8/PM: 8in. diame'.er, Flux density 8,500 lines .

PRICE: CASH ONLY 21/10/

PACKING AND CARR:, 3/-.

CAT. NO. LS/']I/PM Elllptlenl 7in. x 4in.
7,500 lines

PRICE: CASK ONLY £1/1[

PACKING AND CARR

Electrostatic * Trebls * type imported (suitable for accen-

tuating treble response, particularly on F. JV .H.F. reception)

CAT, NO. ELEC/LSH 75: PRICE, CASH ONLY 12/6. Puck
and carriage free,

CAT. NO. ELEC/LSHMB PRICE, CASH ONLY 17/6.
Packing and carriage

CAT. NO. ELEC[LSHIOO PRICE, CASH ONLY £1/1/-.
Packing and carriage free.

Flux density

SEND FOR COMPLETE CATALOGUE

DIRECT SALES LTD

36 SOUTHAMPTON ST., STRAND, LONDON, W.C.2

Personal Callers only at 90 Judd Street, W.C.1
Tel. enquiries TER 9876

e ooy MAYLIT LTD., Mariborough Rd., AItrmcham Ches.

Altrmcham 4045
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RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.I.
Phone No. GERrard 3977/8
BARGAIN OFFER OF BATTERIES e

(Coventry Street end).

Grams : ** Radiotrade®’

44 v. Heavy Duty Bell Battery. Size 63 x 44 x 24in... 2/6
72v.HT. 1.5 v. L.T. S|ze6xlei|n ......... .. 2/6
150 v. H.T. Size 2} x 54 x I3in. .. .. 5/6
675 v. Size 23 x 3F X 23Nt e 6/6
All batteries sealed and unused. All plus 1/6 post and pkg. Special
reduction for quantities. .
ELECTROLYTIC CONDENSERS Per doz.

|[6Am{dSE 7SRV Steachl ™. 8. 5. S, L e - - 20—

24 mfd. 350 v., 1/6 each 15/
24 mfd. 450 v., 2/3 each 24/~
Condenser Clips for above 3/6
BIAS CONDENSERS

1,000 mfd. 12 v., 1/6 each I15/-
50 mfd. 12 v. Single Hole Fixing, 10/6
100 mfd. 6 v. Tag End, 10d. each 9/~
50 mfd. 50 v., 1/3 each 12/-

BLOCK PAPER CONDENSERS

12 mfd. 250 v., 7/6 each, 8 mfd. 600 v., 7/6 each, 4 mfd. 400 v. D.C., 3/6 each.
Many other types in stock. Your enquiries invited.

FIDGET MICA CONDENSERS, .0001, .0002, .0003, 0034 00)5 5/-
200 Assorted Moulded Micas. Popular values - 210 0
200 Assorted Silver Micas. P0pu|ar values . £2 10 0
200 Assorted Carbon Resistors: £,  and | watt. Good selectlon £ 10 0
SPECIAL OFFER
0.1 mfd. 12,000 volts test Mansbridge Condensers. Height ézin.
Width 34in. Depth 24in. Fixing Centres 4in. Plus 1/- post. 5/6.

PAXOLIN SHEET

18 x 4% x fgin., I/- each; 10 x 10 x gin., /- each; 20 x 10 x Jin,, 2{—
B.T.H. CRYSTAL DIODES. 1{3 each., 12/~ dozen.

RESISTORS

Carbon }-watt 2/6; & wate 3/—; | watt 4/—; 2 watt 6/— per doz.

WIRE WOUND AND VITREQUS. 5-watt 1/6; 10 watt 2/6; 15 watt
3/—; 20 watt 3/6 each.

HIGH STABILITY. ; watt 5%, éd.; § watt 5%, 9d.; | watt 5%, 1/3 each.
A few values in 1% 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. Many values in stock.

V/CONTROLS WITH SWITCH. 5k, 50k, + meg., | meg...each 3/6

V[{Controls Less Switch. Most values spmdle and pre set each  2/-
Semi Midget 2 gang .0005 Condensers, size 2% x 2 x |2in, 6/9
4-way Push Button Units, 2/6 each. 27/~
[0-way Push Button units, complete 10/6
Push Button Knobs ... 3/-
TAG STRIPS. 3-way, 2 4-way, 2{6; 5-way, 3/—; 7-way, 4/—

2B WY it e e e e et aaaaan 12/~
POINTER KNOBS. Small black with white line, standard im

spindle oo 7/6
WANDER PLUGS. Red and Black ...... . 2=
PHILIPS TRIMMER TOOLS. |/- each 10/6

May, 1956

WALMORE ELECTRONICS LIMITED

PHOENIX HOUSE, 19/23 OXFORD STREET,
LONDON, W.1.

Telephone : GERrard 0522 Cables : Valvexpor
For immediate response Telex London 8752.

EXPORTERS OF RADIO, TELEVISION AND
INDUSTRIAL TUBES, HAVE PLEASURE IN
INTRODUCING THEIR BRAND

“~ aADIo ™
WALRAD
we TIWUBE 3

AND INVITE ENQUIRIES FROM BUYING
AND CONFIRMING HOUSES EXCLUSIVELY
FOR EXPORT

SUPPLIERS OF RADIO COMPONENTS,
ELECTROLYTICS, AND CATHODE RAY
TUBES.

**S§ ' METERS as usad in S27 Receivers. Limited quantity, bargain
price each £2 10 0
WEARITE COILS. PA4, PO4, PAS, POS, I/3 each ............ doz. 12/~

VALVE HOLDERS Moulded B9A, 7/6; B7G, é/—; Int. Oct., 9/-'

Eng
VALVE HOLDER FITTED WITH LOWER CAN,
Extra Screening Cans for B7G and BSA ........................... doz 6/
Paxolln V/H lat. Oct. B9A, B7G, §/- per doz.; Eng. Oct., 5-pin, 7-
doz

STANDARD SCREENING CANS 3-piece, I/-each; Spring loaded, ea. \-
BELLING-LEE PLUGS AND SOCKETS, S-pin, I/9; 7-pin, 2/-
|[G2pin) s e . . .. 0. S L L ST 2/6

AIR SPACED TRIMMERS, 5, 10, 15, 20, 25, 50 and 75 of pre set

and spindle types, 2f/—each ..., doz. 2l/-
PYE PLUGS AND SOCKETS, /6 per pair, ** Tee '’ pieced...each (154
GROMMETS, | grs, assorted grommets, {in. to lin. ...

. gross 8/6
... doz. 9/-
doz.  3/-

POST OFFICE LAMP JACKS No. |
Lamp Covers for same
P74 2-pin plugs and sockets are now available, 3/6 each,

OUTPUT TRANSFORMERS. Multi-ratio, 5/- each; Pentode
OF POWET  ittiieinitee et ettt et e e st e e et s s e eeeaeenar o each 4/-

WESTECTORS. WX6, WXI(2, WI2, W4, If-each ............ doz. 9/-
ARCOLECTRIC (Whitney Lamp), Red, Green, Clear, 1/6 each, doz.  15/—
SIGNAL LAMP HOLDERS. Panel mounting, complete with

0, /- each

adjusting lamphoider, 2/—each ... doz. 2i/-
L1033/C4 double fuse holders ............ 2/6
L674 panel mounting fuse holders ... - 4/6
JONES PLUGS AND SOCKETS. 4-pin, 2/6; 6-pin, 3/—; 8-pin,
3/6; 10-pin, 4/~; 12-pin pair  é/—

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.|,
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

We invite your enquiries for items not listed

Trade Counter open 9 to 6 Monday to Friday
Also 9 to | Saturdays. Callers Welcomed.

WHOLESALE MANUFACTURERS' AND EXPORT ENQUIRIES INVITED

TUNERS

for BAND Il

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 63 parallel con-
nected valves, and AC/DC with ‘3 series
connected valves. LF. outputs 9-14 mcs;
16-20 mcs; 19-24 mcs and
34-40 mcs. Price. £6 . 0 . 0

Ask aiso for deta:ls of Vairadio T.Y, Projection Receivers; DC/DC
and DCIAC Converters: Vibrator Units,

LIMITED

New Chape! Road, Fellham, Middx.

Phone. Feltham 4242
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“FIREFLASH”

THE FAIREY AVIATION COMPANY LIMITED - WEAPON DIVISION

Appointments are immediately
available for draughtsmen, tech-
nicians, engineers and scientists
The team which desz‘gned who have design, development or

testing experience in one or more
of the following:—

the “Fairey Fireflash”, the first | GcuIDED wEaPONS;SERVO-
MECHANISMS;  INSTRU-
MENTS; AERODYNAMICS;

: STRESSING; STRUCTURES;
guided weapon for AIRCRAFT  ELECTRICAL
INSTALLATIONS;  ELEC-
) TRONICS  (MICRO-WAVE
the Royal Air Force, must now AND PULSE TECHNIQUES,
AERIALS, CIRCUITRY,
TRANSISTORS, POWER

be expanded at all levels SUPPLIES, TEST GEAR);
FIELD TRIALS.

A o All appointments offer eve
inordertoundertake new projects | opportunity to become familior
with the new techniques associated
with this work and rapid progress
can be made by those with

en trusted to it. initiative and ability.

Excellent salaries and bonuvses
‘ are offered, together with first
If you would like to discuss the immediate advan- class working conditions. There
tages and your future career if you jein one of the
most successful Guided Weapon teams in the
country, please write, quoting Ref. GD, to:—

is a Pension Scheme incorporating
Life Assurance. A large number
of varied social and sports activi-
THE FAIREY AVIATION COMPANY LIMITED ties are available to all those
WEAPON DIVISION, CRANFORD LANE, interested. The Company also
= R ESEX runs a Flying Club near Maiden-

supplying personal details and indicating in what head, where employees can learn
particular type of employment you are interested. to fly at very reduced rates.




110 WIRELESS WORLD May, 1956

STERN’S “ fidelity ” 10; STERN’S ¢ fidelity ”” Pre- Amplifier - Tone

Watt Main Amplifier; Control Unit

o s o £6/6/0
(plus 5/- carr. and ins.)

(See brief description on this page.):
We offer the COMPLETE KIT OF:
PARTS to build the MAIN AMPLIFIER § ] ]
e e, ST1/T1/0] 31, it o S |
tus 5f— ! H -
g‘r’\:sini.)c;:rwe will supply its BLED for £8/0/0
£13/13/0
(plus 5/~ carr. and ins.)

H.P. Terms. Deposit £6/18/~ and 8

monthly payments of 19/4, The full SPECIFIC-

ATION and BUILDING INSTRUCTIONS are
s A OF THE " HIGH FIDELITY** AMPLIFIERS

THE ABOVE TWO UNITS COMPRISE A COMPLETE AMPLIFIER WHICH UNDQUBTEDLY IS BETTER THAN MANY OF "

OFFERED AT DOUBLE OUR PRICE., WE OFFER THE COMPLETE KIT OF PARTS TO BUILD BOTH UNITS FOR £16/16/0

or we supply completely assembled and ready for use for £19/19/0. H.P. Terms: Deposit £9/19/0 and 12 monthly payments of 18/7

e L e R S ERE R o CASH O N
THE NEW k. TEh?s(l(a:cEstIs.n. MONARCH J-SPEQD AUTO: £7/19/6
ARMSTRONG FC48 :

CHARNGER is offered for

@ These units will autochange on  (NORMAL PRICE £13/10/0)
o LU G 157 ) t Radio or Radi all three speeds, 7in., 10in. and 12in. .
Chassis having provision for an FM Feeder Unit
CONTROLS,

@ They play MIXED 7in., 10in. and
PRICE ASSEMBLED and
READY FOR USE £25/ 2/ 0

12in. records. .
| @ They have separate sapphire for
(Plua 7/6 carr. and insurance.)
HP. Term;: £8/8/8 Deposit and 12 monthly )
pay! o

H (plus 5/- carr, and ins.)
v

(Brief decails of this unit are given on this page.)

THE FULL SPECIFICATION and BUILDING
INSTRUCTIONS are available for |Ijé.

L.P. and 78 r.p.m., which are moved
| into position by a single switch.
@ Minimum baseboard size
quired 14 x [24in., with heigh
above Siin., and height below
baseboard 24in. A bulk pur-

re-

The B.S.R.

o chase enables usd't:‘ﬁ)_fger thehs.e
BRAND NEW at this
Modei TU.8 3-SPEE exceptional price. paiah ° e
RECORD PLAYER STERN’S “COMPACT 5" e e
Supplied complete, including the new | AMPLIFIERS -
lightweight ‘‘ Turnover ** type Crystal EXPRESSLY DEVELO-
| Pick-up. £4/12/6. PED FOR VERY HIGH
1 Or we supply it without the Pick-up but QUALITY REPRODUC-
*  including Turntable for £2/18/-. TION of GRAM.T‘CRS-
The Latest COLLARO R.C54 | WEALSO HAVEINSTOCKTHE | CORRS ANE FoR e =
3-SPEED AUTOCHANGER. Thisisa | COLLARO MODEL 2010 PX HIGH QUALITY REPRODUC- 2 tad
“*mixer® unit and incorporates the TRANSCRIPTION RECORD TION OF THE F.M. TRANSMISSIONS: al}

“Studio ©O' Crystal Pick-up. “{7"/92{.6' PD“E?’T\?ES S.A.E. FOR FULL | TWO MODELS ARE AVAILAPLE:

H.P.: £5 dep. and 7 months at The ** Compact 5.2 °"° The ¢* Compact 5-3 "

I A 2-stage h;gEf;;;nAs_irtévithsﬂsmpﬁd- A 3-stage version of the ‘5.2
L ’” fier having an - a
DESIGNS FOR THE * HOME CONSTRUCTOR REBLE CONTROLS aud | model, but in this case having an

THE COMPLETE SPECIFICATIONS OF THE FOLLOWING | designed to give up to approx. 5

ddici di .
UNITS ARE AVAILABLE FOR /6 EACH. watts with very pleasing quality | - "'."“"'":5“ "k“ P':fg?:;::“‘
THESE MANUALS ALSO INCLUDE THEORETICAL and PRICE £5/15/-. RS NS BELLE /18-
PRACTICAL WIRING DIAGRAMS, AND A COMPLETE COM- The Amplifiers are compact and very attractively designed, having a
PONENT PRICE LIST. | Bronze/Gold finish v_vi:h a fully engra.ved front panel by whigh the entire
The ** wire-to-wire ** Practical Diagrams are very simple to follow and are Amplifier is conveniently mounted into a Cabinet, occupying no more
drawn for the ** inexperienced * constructor. space than a conventional Tone Control Unit. Fully described in our
@®STERN'S F.M. TUNING UNIT . . . This is illustrated and briefly Leeilegn | [ S0LT L. -0 coperea oiell] UG o evpilF(l

3 3 5 9 d this in addition to supplying power to the Amplifier has additional
described here and can be completely built for £10. It is now available. an a 4
@STERN'S COMBINED AM/FM TUNING UNIT . .. Precisely | power available for RADIO TUNING UNIT, etc. PRICE £2/10/-.
similar in appearance to the F.M. Tuner and can be completely buitt for R
£13._ wil becagn;ble earglune.c : STERN’S Complete Kit for *“ HIGH
() E DEN .M. TUNIN NIT ... The complete set of R
s:acwnso COMPDONEI\IIDTS| to build this can be supplied for £7/2/9, QUALITY ” 8-10 Watt Design.
this includes the Denco Dial and Drive Assembly.
NOTE TO CONSTRUCTORS ... Where desired our technical THE el AR Fop
Price of COMPLETE KIT including

staff will, at a reasonable charge, tune and align either of the above units.
Valves and Drilled
Chassis, etc. £7/1 0/0

COMPLETE KIT OF PARTS STERN'S
F.M. & combined AM/FM TUNING UNITS

A S-valve Tuner incorporating the latest
Mullard Permeability Tuning Heart and a
'* Magic Eye’’ Tuning Indicator. The per-
formance of this is genuinely well up to the
standard of the higher priced commercially
made units and we recommend it with the
utmost confidence.

@STERN'S ‘ fidelity.”” PRE-AMPLIFIER ... TONE CONTROL
UNIT ... A design for the ‘‘ Hi-Fi ** enthusiast ! ! ! Briefly, it has
inputs for MICROPHONES, HIGH and LOW GAIN PICK-UPS, and a
RADIO TUNING UNIT. It incorporates (a) GRAM EQUALISING We supply it COM- £9 10 o
$I?E'\!BIEOCL'O(|>2I'§RTOEESP CL‘J’T FIIVTER, (c Cogtijr‘\rutit;slyé/ariableoBASS and PLETELY BUILT for / /
N LS and a VARIABLE PUT CONTROL which . i
enables its use with any make or type of Amplifier . . . THE COMPLETE - Designed for lngro?lljsllty rep;‘od_uc.
KIT OF PARTS is available now for £6/6/~. tion 'utho ?\anI‘Itpu:i eve watts, having
@STERN'S * fidelity ** 10 WATT AMPLIFIER . . . This design com- e sl o Sl ]
prises the MAIN AMPLIFIER of the famous MULLARD 5-10 design and feedback. It is e T e A DO UG L s TTIEn
our own . ﬁdelity Tl PRE-AMPL'HER-TONE CONTROL UNIT Whlch we most types of mlcrophone and the output transiormer provides for use
describe briefly above, We incorporate the latest GILSEN ULTRA- ‘“_"’M'm s_peakers.
LINEAR OUTPUT TRANSFORMER and the combination of these two
units undoubtedly provides reproduction of extremely high quality
in fact the complete Amplifier is comparable to the very expensive
commercially made High Fidelity models. We offer the COMPLETE KIT
OF PARTS FOR £16/16/-. Will be available at the end of May.
@STERN’S HIGH QUALITY 8-10 WATT AMPLIFIER . . . This is
illustrated and briefly described here. It is one of the most successful
Amplifiers (in the lower price range) yet offered to the Home Con-
structor. We can supply the complete kit ex-stock,
@STERN’S JUNIOR PRE-AMPLIFIER-TONE CONTROL UNIT

. . . Provides full control of BASS and TREBLE in conjunction with main THE COMBINED AM/FM TUNER is pre-
VOLUME CONTROL and can be-used with any Amplifier, The unit cisely similar in appearance to the above and incorporates 7 valves. It
contains its own POWER SUPPLY . . . THE COMPLETE KIT OF PARTS provides complete coverage of the F.M. Transmissions and the MEDIUM

is available at £3/16/9. WAVEBAND thereby giving a good selection of foreign stations.
ALL COMPONENTS TO BUILD THESE AMPLIFIERS, TUNERS, ETC., ARE AVAILABLE FOR SALLC SEPARATELY
CONSTRUCTORS CAN THEREFORE GRADUALLY BUILD ANY UNIT.

STERN RADIO LTD. 109 and 115 FLEET ST., LONDON, E.C.4

When Ordering Please Include 5/- Extra for Carriage and Insurance. Telephone : FLE 5812/3/4
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or 1 hour at 74" per second

1,200 ft.

SEND S.A.E. FOR ILLUSTRATED
AND DESCRIPTIVE LEAFLETS

GUARANTEED FOR 12 MTHS.
(B.V.A. VALVES 90 DAYS)

HOME CONSTRUCTORS!! YOU CAN BUILD
THE COMPLETE RECORDER FOR

£40'-'-
or if you have your own Cabinet WE WILL SUPPLY:

The TRUVOX TAPE DECK, the TAPE AMPLIFIER, MATCHED SPEAKER, and 1.200ft.
E.M.I. TAPE for £33/10/- plus £ Carr. & ins., 10/- of which is refunded on return of packing
caes.

The actual 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 chart is supplied for this purpose) and secure them by the screws
provided into the Attache Case.
H.P. TERMS ARE AVAILABLE, Send S.A.E. for complete details.

gmmmvv

WE OFFER the

latest 3 SPEED AUTOCHANGERS with modern RADIOGRAM CHASSIS and matched
P.M.SPEAKERS at REDUCED PRICES. (H.P, Terms avallable) . . A good varied selection
is offered . . . SEND S.A.E. for full DETAILS.

TWO REALLY GENUINE PRICE REDUCTIONS

A BULK PURCHASE ENABLES US TO OFFER these RECEIVER CHASSIS
at SUCH LOW PRICES. Each are BRAND NEW and FULLY GUARANTEED.

g MODEL B3

MODEL AW3-7 o A Sovalve 3-
- waveband super-
het, identical in appearance to the Model
B3PPP illustrated above but having a single

valve (type 6BW6 output) for approxi-

A 7-valve 3-waveband superhet chassis
having a Push-Pull'stage for approximately
6 watts output. PRICE

: i £1 2-19-5 mately 4 watts. PRICE
HLE. TERMS: g H.P. TERMS: Deposic£5/16/- £11-11-0
£6/9/6 and 8 monthly payments of 18/9. and 7 monthly payments of 19/3

THESE TWO CHASSIS HAVE '* GRAM ™" POSITION and are IDEAL REPLACEMENT
CHASSIS FOR THAT ** OLD RADIOGRAM ''—Send S.A.E. for complete details.

UNDOUBTEDLY THE BEST VALUE
YET OFFERED

i o

@ Will play the new pre-recorded tapes
@ Provides 2 hours playlngtime at 33"

@ Will take ail standard reels up to

111

ecorcled =

© Extension speaker sockets are pro-
vided

[ ) I:‘:s dual input channels for mix-
@ Monitoring provided for
PRICE COMPLETE

READY FOR USE £43

H.P. TERMS: Deposit £21/10/-. 12 monthly payments
of £1/19/1). Carr. & ins. is £] extra, but we return
10/- on return of packing case.

The following items form complete recorder.

THE NEW TRUVOX MODEL TR7U TAPE

DECK 3 Shaded-Poie motors. Drop-in Tape Loading.
Push Button Control. Separate Push Button Brake.
Fast forward and fast reverse. Silent drive eliminating
Wow and Flutter. Half Track working and 2 speeds,
33in. and 74in. per sec. Positive Azimuth Adjustment.
Overall size only 14} x 123in. Available for £23/2/-,

THE MODEL T.R.I./F. QUALITY
AMPLIF|ER Has been expressly designed to

meet the requirements of enthusiasts for fidelity re-
production, and in particular to CORRECTLY operate
the above TRUVOX DECK. It is supplied complete
with a matched Elliptical 3 ohm P.M. Speaker, itincor-
porates an efficient Tone Control arrangement and has
a Magic Eye Indicator (Operative on Record). A
Co-axial Socket is also incorporated for MONITOR-
ING on Record, and this can also be used to feed an
external amplifier. The Amplifier can also be used for
high quality reproduction of gramophone records
direct from a gram unit. Available jor £14/14/-.

ACOS CRYSTAL MICROPHONE,
MODEL MIC.33.1 price 2/10)-.

1,200 ft. REEL or scotcH 8OY or EM.L
MAGNETIC RECORDING TAPE. Price £1/15)-.

PORTABLE ATTACHE CASE

|s a neat, compact and attractively finished case, being
covered with maroon rexine and having an ivory
coloured speaker escutcheon. It contains concealed
pockets to accommodate the Microphone. Mains Lead
and a spare |,200ft. reel of tape. Price £5.

STERN RADIO LTD

109 & 115 FLEET ST., LORDON, E.C.4

Phone: CENtral 5812-3-4



112 WIRELESS WORLD

May, 1956

There is always a fine selection of equipment at

TYPE 62A INDIGATORS

Ideal for conversion to oscillo-
scopes, T.V. units, etc. Con-
taining V.C.R.97, 12 VR.9I1
(EF.50), 2 VR.54 (EB'34)’1
3 VR.92 (EA50), 4 CV.118. K
(SP.61) Slow-motion dial, 13
Pots and scores of useful
components. Size: 8} x11} X
18in. In wooden packing case,
£3, carriage 7/6.

RF. UNITS
R.F.24 20-30 Mc/s.
Valved. 9/6 each.

R.P.25 40-50 Mc/s.
Valved. 9/6 each.

R.F.26 50-65 Mc/s. Variable Tuning. Valved
(New and boxed) 25/~ each.

Switched Tuning.

Switched Tuning.

Packing and postage 2/- each.

B.C. 610 TUNING UNITS
Types 49 and 50.
11/6 post paid.

POWER UNIT Type 173

12 or 24 Voit D.C. Input, 120V,
60 mA Output. Containing
Vibrator Transformer, 12 Volt
Vibrator, Two 120 Volt Sele-
nium Rectifiers, Chokes and
Condensers. Size 10}in. X 6in.
X 3in. Price 12/6 post paid.

ABSORPTION WAVEMETER

Easily converted to 2 metres or
70 cm. In Copper-plated metal
case 3}in, X 4}in. X 5}in. with
dial calibrated 0-100 and 80 V
Neon Tube. Coverage approx.
190-210 Mc/s. New, 6/6 each,
post paid.

THROAT MICROPHONES Type TS30

U.S. MANUFACTURE. Complete with elastic strap. Lead
terminating at 2 pin plug PL.291. And Socket JJ-048. New and
boxed, 3/- each, post paid.

ELECTRO MAGNETIC MICROPHONES
With switch and plug R.A.F. Type 48, new and boxed, 2/-each, p.p.

RECEIVER TYPE 1132

11 valve Superhet. Frequency
coverage 100-125 Mc/s. Valve
line up: R.F. Amplifier VR.65
(SP.61). Frequen changer
VR.65 (SP.61). Local Oscillator
VR.66 (P.61). Stabiliser VS.70
(7455). 3 x LF. Amplifiers
VR.53 (EF.39). B.F.O. VR.53
(EF.39). Detector VR.54 (EB.34).
A.F. Amplifier VR.57 (EK.32).
Output VR.67 (6]5).
Switchable A.G.C. and AV.C. . )
Variable B,F.O. Circuits diagrams with units. Easily converted to cover
Wrotham Band with no alterations to wiring. Conversion Slugs and
instructions, 2/6 extra. Size 19in. x 10in, X 10in. Standard Rack
Mounting. £3/7/6. Packing and carriage 15/-, 10/- returnable on packing
case.

AP.Q9 RADAR JAMMING UNIT

Containing 913A Photo
Multiplier Cell, complete
with resistance network
and lightproof box, Wide
band amplifier (2) 6AC7
and 6AG7, driving a pair
of parallel 807s which
Grid modulate a pair of
8012s in push pull
Lecher lines, these cooled
by blower motor. Cathode
loaded by Co-axial stubs
which simultaneously
guillotine tune anode
and grid lines with 2
counter mechanism. Out-

ut is matched to aerial

Yy a matching stub.
Suitable for use in centi-
metric bands. Brand new.
Price £8, plus 10/~ packing and carriage.

AN/APN1 UNITS

R.F. TRANSMITTER

A sub-chassis 33in. x 6%in. x 2}in. containing a R.F. Transmitter
operating 67.42 cm. (445 Mc/s) with a bandwidth of 40 Mc/s. Modula-
tion of its carrier is by means of a Moving Coil Transducer with a metal
diaphragm. The proximity of the diaphragme ffectively changes the
resonant frequency of its tuned circuit, to produee frequency modula-
tion. This transmitter utilises TWO 955 (VT 121) valves, and can
quickly be converted for Radio Controlled Models; the frequency for
this purpose being in the band, or for 70 cm. work.

PRICE, post paid Is/"
RECEIVER

A sub-chassis 3}in. X 6%in. X 2}in. houses a Receiver tuned to the

transmitting frequency. Contains TWO 9004 valves. For use in
70 cm. band.

PRICE, post paid 12/6
A.F, AMPLIFIER
An Audio Frequency Amplifier in a sub-chassis 5in. x 3in. X 3}in.
R/C coupled, using TWO 12SH7 and ONE 12S]J7 valves; and can be
used for Telephone Intercom., Pre-Amplifiers, etc.

PRICE, post paid 15/=
SENSITIVE ALTIMETERS
0-45,000 feet. Suitable for climbers, Gliders and Car enthusiasts.
In working order. Price 15/- each, p. & p. 3/-.

TRANSMITTER Type TH3I-L

Frequency 100 to 156 Mc/s. Output 50W. Crystal controlled. 200-240V
50 c.p.s. Power supply. Housed in 6ft. standard 19in. rack. In new
condition complete with valves. Send for full details,

HAND GENERATOR (ex-Dinghy Transmitter) 28V, 175A and
300V 40mA output. Containing useful reduction gearing, housed in
strong aluminiym casting. Can be’used for hand bench grinder, basis
for megger, etc. Generator can be converted to mains motor. 15/-, p.p

ll these fine offers are on display at )




May, 1956

PROOPS BROS. LTD. —
2 METRE RECEIVER TvPE R 1392

Air Tested
I5 Valve Superhet

Frequency 95-153 Mc's
(2 to 3 metres)

Valve line up: Ist and 2nd R.F.
Amp. VR.136 (EF.54), 1st Local
Oscillator VR.65 (SP.61), 2 Oscil-
lator Multipliers VR.136 (EF.54).
3 IF. Amp. VR.53 (EF.39).
A.G.C. 6Q7. Output 6J5. Muting
VR.92 (EA.50). Noise Limiter VR.92 (EA.50).
VR.136 (EF.54). De Mod. 6Q7.

Slow motion Tuning over 95-150 Mc/s or can be Crystal controlled.
Power supply required: 240-250 volts at 80 mA. 6.3 volts at 4 amps.
Size 19in. x 10in. x 10in. Standard Rack Mounting.

£6/19/6. Complete with valves and circuit diagram, checked and
Air Tested. Packing and carriage 17/6, 10/- returnable on packing case.

MAINS POWER UNIT
TYPE 234

(For use with Receiver R 1392)

Double Smoothed 200-250 v.
505 Input. 240 V. 100 mA. 6.3 at
6 amps. with Volt Meter reading
input and output voltages. Sizc:
19in. X 10in. x 64in. Standard
Rack Mounting. Price, £4/10/-
each, plus 7/6 carriage.

TUNING UNITS

This well-known Tuning
Unit has a frequency of
1500-3000 kcfs with 29,
accuracy. Micrometer Dial
that provides 2,500 divi-
sions over 180° rotation
of the tuning shaft which
gives plenty of mechani-
cal band spread from 3.5
Mc/s through 28 Mc/s.
In_addition the unit has
a High C Tank Circuit
with temperature com-
pensating coil. The above
Tuning unit from the BC-375 Transmitter needs only a few additional
small parts to convert into a stable Temperature-Compensated VFO
which may be used to replace the Crystal. in Crystal controlled Trans-
mitters.  Conversion Details and Circuit Diagrams supplied FREE
with unit. Price 15/- each, plus 4/- packing and carriage.

B.F.O. 6J7. Mixer

TYPE T.U.58

Make a miniature

Incorporating high “Q”
technique using the New Ferrite
rod. Made possible by simple
conversion of an ex-Govt, Hear-
ing Aid.

Technical Details. A Germanium
Diode Detector circuit followed by
the existing 3 valve Amplifier, giving
adequate amplification throughout
the medium wave band.

This conversion can be carried
out in approximately 30 minutes.
SEE and HEAR this Miniature
POCKET RADIO demonstrated.

WIRELESS WORLD
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The Walk—-around Shop

VALVE
TESTERS

MODEL 314

This model is of American
manufacture and versatile,
free-point return valve
tester. Its design is such
that it enables the user to
test any type valves,
regardless of its filament
voltage or base wiring.
Flexibility is attained by
using individual lever
switches of each valve
element. Complete cov-
erage of American Series
including Acorns.

Price :

complete in
carrying case

ADMIRALTY RESPONSER

UNIT
W.4790

This Recelver tunes from 160-182
M/cs. valve line up VR.136 RF.
VR.92 Mixer. VR.137 Osc. VR.65’s

in 5 LF. stages.

Price: 12/6 each

Fully valved, post and pkg. 7/6.

- ™

Instruction manual supplied.

£ 1 o Plus 10/- carriage

MINIATURE I.F. STRIPS

Size 10fin. X 10kn. Xx 3in.
frequency 9.72 Mcfs. 2. EF.92's
and 1 EF.91. LLF. amps. ER9].
DET/AGC. EF.91 AGC. Amp.

and EF.91. Limiter. Circuit
suppliegl.
Price : 8/- less valves
Past paid.

BENDIX LF. Transformers 1.63 Mc/s complete in cans, set of two
new and boxed. Size: 2in. x 1liin. x 3iin., 5f=, p.p. 1/6.

BENDIX Potted Audio Output Transformer complete with integral
smoothing choke. Ratings 4} watt 9,000 ohm Primary. 600 and 4,000
ohm Secondary. Size: 4in. x 1lfin. X 2in. New and boxed, 4/6, p.p. 1/6.

INSULATION TAPE. Perfect condition, ¥in. wide 25 yd. Reels foiled

in tins, 1/3 each, p.p. 8d.

POCKET RADIO

THE COMPLETE KIT OF PARTS
includes a Type OL10 Hearlng Aid (with
Crystal microphone) in perfect working
order with miniature ear phone and moulded
ear insert attached: ferrite rod, germanium
circuit djagram

diode, components,
full instructions.

SEPARATELY
Deaf Aid Unit with earpiece
Plastic Ear Mould.............
Ferrite Rod
Conversion Components ......
Batteries 1.5 v. L.T. (Type D.18)
30 v. H.T. (Type B.119)

NQOTE: As the crystal microphone is not
used in the Pocket Radio, it can, if desired,

and

price £2 6s. Od. post paid
ALL COMPONENTS SOLD

£1 15

S

weoos@

be used as a general microphone and it daes

npt require a matching transformer.

—— e —— — —— —— — — — —— S — — ——— —— — — — — — — —— — — — — — — —

The Walk-around Shop

PROOPS

BROS. LTD.

NOTE : Orders and Enquiries to Dept. ‘W

OPEN ALL DAY SATURDAY.

Shop hours 9 a.m. to 6 p.m.—Thurs.: 9 a.m, to | p.m

Telephone : LANgham 0141

52 TOTTENHAM COURT ROAD, LONDON, W.I
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PROJECTION TV UNITS

(Mullard). Consisting of optical
unit and E.H.T. unit, complete
with valves and C.R. tube.
Limited quantity. Full details
on request.

LASKY'’S PRICE

Carr. 21/-. £21

DECCA XMS P.U. HEADS

L.P. and standard, complete
with styli. Per pair,
Post 3/6

Singly, 4'2/- Post extra.

Carr.

LASKY'S PRICE

£9.19.6

and Insurance 22/6 extra.

WireLESS WORLD

SAVE POUNDS'

HIRE
PURCHASE
TERMS
available on certain

items.  Write stating
your requirements.

SINGLE RECORD PLAYERS

Collaro  3/554...... £8 18 4

B.S.R. Model TU.8.. £417 3

Garrard  “TB” Units, less

heads .......... £8 10 11
"Carr. 3/6.

ACOS TURNOVER CRYSTAL
CARTRIDGES

HI/G type HGP.37, as used m
latest radiograms. L.P.
standard.
22/-.
Post 1/-.
Another well-known make at 18/6.

Complete with styll

Here’s an offer you simply cannot afford to miss, but hurry,
a limited number only are available.
Tube, 6.3 v. heater, ion trap, 14 Kv. E.H.T., wide angle
70 deg., standard 38 mm. neck, duodecal base, magnetic
Max. length 17 $}in.

Gives large black and white picture size 11
Supplicd unused in original cartons.

focus and deflection.

by us for 3 months.

O gV I I S B b gF o S S o o o e o o & B U U o & & & 4

B P A A P S RS
THE NEW JASON T.S.L. “EVMPRESS”’
“ARGONAUT’’ AM/FM F.M. TUNER
TUNER-R ECEIVER A lgh-grade unit complete with

A super-sensitive Tuner-Receiver
for F.M. and medium waves
only. The complete parcel with
qupsg cose,  £15.5.0
Data Book 2/-, post free.

All components available separ-
ately. Send for itemised price
Jist.

Chassis Assembly, complete, 57/9.
Post 2/6.

L.F. and Coll Sct, complete 78/-.
Post 1/6.

JASON F.M. TUNER

Special parcel containing data
book, chassis, front end, dial,
drive, tuning condenser, full
set of coils, I.F.s, ratio detector,

etc.,

bost 256, 08/9

Book only, with price list, 2/-.
This Tuner uses 4-6AM6 and
2 crystals and can be built for
£6/15/-, plus 3/6 post.

20,000 VALVES
in stock. Send for our latest
price list.

power supplies. Incorporates the
latest Gorler F.M. components
including the permeability tuned
front end. Freq. coverage 86-
103 Mcfs. Two controls. Valve
lliine gp: E;’ICCSS’I’:IWO 6BJ6, 6ALS,
Z80. Chassis only.

Post 3/6 £14.18
IN 'CABI‘I;'ET, with magic eye
tuning indicator.

Post 3/6. £17.12.6
HANDBOOK giving full details
for home construction, 2/6.
Can be built for 10 gns. All
components available separately.

DULCI F.M. TUNER

Incorporates its own power supply
and provides complete F.M.
coverage. Operates with most
radio receivers and any make of
Amplifier. Valvelineu ; EABC80
ECC85, two EF89, 6X4 (Rect.),
EM80 Indicator. Incorporates
GORLER Inductance Tuning
Heart, and magic eye tuning
indicator. Dial 104 x 6in.
Overall size 9 X 6 X 5%in. high,

Complete
Carr. & Pkg. 7/6. 16 Gns.

ORDER BY POST if YOU CANNOT

May, 1956

CALL

LASKY'S RECORD VALUE IN

3‘SPD.

MIXER AUTO-CHANGERS

ALL BRAND NEW AND UNUSED, IN MAKERS’ CARTONS

Garrard RC.110, as illus.
Complete with t.0. crystal
pick-up. Cabinet space re-

ql.u.red 14 x 12} Xx 4in. above,
and 2jin. below motor board.
Cream and brown enamel
finish. Complete with instruc-
tion book. List £14/13/-.

LASKY'’S PRICE £8 19 6

Carr. 5/-. Cablnets available,
list on request.

Full data, connections and
suggested time bases supplied with every tube.

LISTED AT £23.9.10

Masks, Anti-Corona Rings, Bases
and Ton Traps available,

Garrard RC.80. Full length BSR Monarch. With HGP.37
arm with two Decca XMS heads. t.0. crystal P.U. £7 19 6
LRtsxv s Yrice il e
L ) Carr

Carr £13 19 6 Collaro RC.54. With Studio O
As above, with GC.2 t.o, t.0. crystal P.U. £9 1 6
crystal head, £15/15/-. Carr. 5/-.

-

16in. Metal Cone C.R.

14§in.

Guaranteed

THE BIGGEST BARGAIN EVER OFFERED'
IN TELEVISION CATHODE RAY TUBESs

\
16 INCH §
METAL CONE 4
C.R. TUBES %
MUCH ]
BELOW ||
HALF %
PRICE! |}

12-CHANNEL TV TUNERS

Famous make. Covers Bands I and III.
Complete with valves EF80 and ECCS1.
Ceramic valve holders, finest quality
components. Switch and fine tuning.
I.F. output 20-25 M/cs. Freq. coverage
50-87 Mefs. and 175-215 Mc/s. Full
details and circuit diagram supphed.

Post 3/6. KNOBS 2/9 extra

Also another Tuner using PCC84 and
PCF80, L.F. output 33-38 Mc/s, Complete
with valves and dagram, 99/6. Post 3/6

TELETRON BAND Il
CONVERTERS

MK. L. Complete Kit to build this con.

verter, led chassis, condensers, mln-

ances, coils, 2-KE880 valves, etc.,

circuit diagram and instructions.

Pout 110 4s/6
Drilled chassis only, 3/9.

MEK. I§ Uses latest type valves. Cascode
R.¥. amp. and triode pentede F.C.
PCC84 and PCF80, etc. The ‘7/6
COIL SET.

drilted

COMPLETE KIT, dlm:ludimg

chassis, valves and dia

Fost g At dwemn, 5/6
Circuit diagram only, 34.

TELETRON CONVERTER COIL SET.

For use with TRF and 8'het Band I
TV sets, Uses two Z719. Circuit diagram

full details ‘5/_

a
Post 1/6.

The Tube you have been waiting for! Big Picture Television at a price you can afford! z

WIDE ANGLE I4-INCH
CONVERSION PARCEL

Convert to big 14in. picture!
Parcel contains brand new 14in,
rectangular C.R. Tube (famous
make), 6.3 heater, 10-14 Kv.
E.H.T. aluminised, 1 Ferroxcube
line output trans, with width
and linearity controls, Ferrox-
cube scanning coils, frame output
trans., Ferroxdure focus magnet,
duodecal base, 14in. mask, sug-
gested circuit diagram. Complete
parSell(Y’S PRICE

LA ' {

Carr. and ins. £1 8'5'0
25/- extra.

Al parts and C.R.T.
separately.

available

BAND il CONVERTERS

2 valves and metal rectifiers,
metal case. Contains power
pack for 200-250 v. A.C. List
£8/10/-.

LAsKy's PRICE £5.19.6

DECCA PICK-UPS

3-speed with T.O. crystal head
HI/G, and rest. Brown 42 /6
plastic. Post 2/6. g
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RADIO

3-WATT AC/DC
MIDGET AMPLIFIER

Push pull, very high gain. 4
valves: two UL41 (p.p.) UCH42
UAF42. Input voltage 100/
100 A.C./D.C. Easily con-
verted to 230 v. Ideal for record
players, tape recorders, baby
alarms, etc. Supplied fully
assembled with valves, «aircuit
diagram and details. 50 -
RED
Can'

ED TO

TRANSISTORS and all

Transistor components in stock.

LASKY’S RADIO

CONSTRUCTOR
PARCELS
No. 1. Contains everything to

build a 4-valve, 3-wave superhet
for 200-250 A.C. mains. Wood
or plastic cabinet as preferred.

Can be built for £7 19 6

2. Contains everything to
bmld a T.R.F. 3-valve, 3-wave
set for 200-250 A.C. mains.
Wood or plastic ucﬁxbinet as pre-
fenefi.zlgan be built for £5.1 o

INSTRUCTION BOOKS for
above, 1/- each, post free. All
components available separately.

FAMOUS AMPLIFIERS

BUILT ON T.C.C.
PRINTED CIRCUITS

Al] specified components used,
with your choice of transformers
and chokes. Fully assembled
and ready for use,
The MULLARD 510. Price,
according to transformers used,
from 15 gns. The Book, 3[6,
post free.
THE OSRAM 912.

From 19 GNS,
The Book, 4/-, post free.
All components available separate-
ly, also printed Circuits.

RI155 RECEIVERS

In original wood transit
Brand New........ £11 1
Second-hand Gradel £9 19 6
Second-hand, Grade

2

Carr. 12/6.
Power Pack and Output
with 6}in. Speaker.. £§

FILAMENT TRANSFORMERS

63v.15amp.......... 511
6.3 v. 3 amp, 8 7 6
6,3v.lamp....,.... 4 6
0-30 volts ...... i... ¢ 19 6

STEEL CHASSIS

18 S.W.G. undrilled, 4 sides,
reinforced corners. Depth 2%in.
6x4 4/=; ; 16 X 10 8/3;
8X6 5/-

12x6 6/6.

10x7 6/- 1649 8/-;

Post 1/- per chassis extra,

TELEVISION - HI-FI

micro-ammeters F.S.D. 0-750

SPECIAL OFFER

COMPLETE 5-VALVE
RADIO CHASSIS

Brand new and unused. A.C./
D.C. 200/250 v. LF. 465
kefs. ANV.C, 4 watts output,

3-station pre-set frame aenal
fully aligned, chassis 10 x5%in

max. height 5iin, Completely
wired and ready for use with the
addition of a speaker and output
transformer. Two controls,
volume and station switch. Valves
used: 10C1, 10F9 or UF41,
10LD11, 10P14 U404 or UY41,

NOW REDUCED TO
less valves. 52/ 6
Post 3/6.

HI-FI ELECTROSTATIC
SPEAKERS (‘TWEETERS’)

For high fidelity
sound repro-
duction. Easily
fitted to any
radio, TV set or
amplifier. Full
data and dia-
gram supplied.

LSHlOO (as illus.). 7-18 kc/s
20 dbs., inherent cap. 1,100 p.f.
For outputs up to 20 wans
Size 5 X 4 x fin., 21/-.

LSHS518. As above, for outputs
of 10-12 watts (wide angle
sound distribution).  Size 7x
2x}in, 17/6.

LSH75. Inherent cap. 800 p.f
For outputs up to 6 watts.
Size 3 X 3 x tin. 12/6.

All post free.

ROAD, W.1.

MUSecum 2605,

ELECTRONICS

METER BARGAINS |5-CHANNEL BAND |
2}in. moving coil. Brand new TV PRE'AMPL'F'ERS

Famous make, brand new.and

micro/amps., 15 ohms resist., lunused. Contains one 6AM6
21/-. 0-1.5 amps., 12/6.lvilve. Size 5x2x2in. List
0-200 v. A.C, rect. incor-|¢2/5/-

porated, 12/6. LASKY’S PRICE 21
Dozens of other types. Post 2/6. /-

A g e o g o o o o ottt ot o ot ol

OF PORTABLE GRAM AMPLIFIEES

Uses 3 latest miniature valves, U78, N78, DH77.
Volume, bass and tieble corntrols; extension L.S.
socket and internal L.S.
Mounted on wood bafHe, overall size 14 x4%in.
with speaker centralised. All top quality new com-
For A.C. mams, 200-250 v.
portable record players, input will match Monarch,
RC54, RC3/554, etc.

Price, complete wnt.h 3 new Osram valves, 7 X 4in.
Goodmans elliptical speaker, metal speaker grille,
mains lead, and knobs.

PP O S
MOVING COIL LARGE STOCK OF
SPEAKERS HI-FI EQUIPMENT
Sin. | 6kin. | 8in. | 10in. | 12in | faw and” heard. them at the
16/6 | 19/6 | 25/- | 26/6 ’9/6 Audio Fair, now buy at Lasky’s
6iin, with trans..... .. 22(6
7 x 4in, Elliptical...... 19/6

LASKY'S (HARROW RD.) LTD.

42 TOTTENHAM COURT

Betweon T,C.R. and Goodge St. Stns.

RECORDERS

ponents.

SAVE
POUNDS
on this

6 VALVE RADIOGRAM
CHASSIS COMPLETE
WITH VALVES

Famous Manufacturer’s Surplus.
3.wave Buperhet. 50 m. short, 200-
530 m. medium, 1,000-2,000 1. long. Brand
new Mullard valves: ECOH42, EF4l, L83,
EBA4l, 8V6 gt., EZ40 and finest q\mlit)
camponunls Gram, switch, 465 Ke/s LF.
tone control, three-colour dial. Overall size,

6 valve

13§ x Sin.. height 13iin. Aperture required
for dial lnd controls 11 x Siin. Complete
with valves, output trani,, knobs, etc.

MsgysrECE, . £10-19.6
716 extra.
S5-VALVE

RADIOGRAM CHASSIS

A.C. mains, 3-wave superhet.
Large full vision dial, 11} x 4}in,
Overall dimensions 14 X 6 x 7in.
Valve line-up: 12ANS8, 6BA6,
6AT6, 6BW6, 6X4.
LASKY’S PRICE, complete
with vallves,
716

o, .19.6

Table Cabinet for above, com-

plete with 6}in. P.M. speaker, 49/9

switch, indicator lamp

Ideal for

£5.9.6

Post and Pkg. 5/-.

Al B PP AP DT MNP AT B M O BB 5~

MAKERS’ SURPLUS TV
COMPONENT BARGAINS

WIDE ANGLE 38 mm.
E.H.T. trans.,, ferrox-cube

core, 9168 kV.. 25/~
Smnnlng Colls, low lmp llne and

rame 25/-
Ferrox-cube cored Bcnnnlng Colls

and Line Output Trans., 10-15

kV, EY5] winding. Line Trans.

incorporabes width and linearity

control. Complete with circuit

diagram, the pair. .. 50/~

Frame Output Transformer.. 10/8
Bcanning Coils low imp. line and
frame ......... . 1718
Frame or line blocking osc. trans-
former .. 4/8
Focus Magnets Ferrox-dure. . 916
P.M. Focus Magnets, Iron Cored. . 19/6
Duomag Focalisers .. . = 22/6
300 m/a. Smoothing chokes 156/~
Electromagnetic focus coil, with
combined scan colls. - 25/~
STANDARD 35 mm.
Line Output Transformers. No
E.H.T. 12/6
Line Output Transformers 6-9 kV.
EHT. and 6.3 v. winding.
Ferrox-oube . 19/8

Low imp Une nnd

raine
Ditto by lmnl 4/6
Frame or line hloeklnu oAclIlutor
transformer . b
Frame output transformer
Pocus Magnets:
Without Vernier sooorcco
With Vernfer .............. 1718
Focus Coils, Electro-magnetic. .
200 m/a. Bmoothing Chokea.

Scanning colls.
f

LATEST BRENELL
TAPE EQUIPMENT

Deck. 3-speed, 3 motors, record
and play back. 18 Gns.
Amplifier Mk. II. 5 watts, for
use with 3 ohms speaker, Magic
eye. 18} Gns.

Carrying Case, £5/18/-.
Complete equipment with mike
and tape, in carrying case, ready
for use. 51 Gnms.

Full details on request,

RECORDING TAPE

Kraft base length 1,200ft. Cyldon

metal spool. 12/11.

Post 1/-.

All makes of Tape stocked ine
cluding the new thin long-playing
tape. Scotch Boy, EM.I,
Grundig, Puretone, Ferrograph,
asf, Agfa, Gavaert. All types
of spools

370 HARROW
PADDINGTON,

ROAD,

(Opposite Paddlngton Hospital)
CUNningham 1979

ALL MAIL ORDERS TO HARROW ROAD PLEASE

Open all day
Saturday. Early
closing Thursday
(both addresses)

W.5.

Phone : LAD 4075
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TELETRON BAND IO CONVERTOR! Stil
availaple, this very popular convertor kit as
i) and fully i in

lssues of the * W.W.” For use with
most T.R.F. or Superhet Band I .T.V. Re-
ceivers. Construction detsils only, with
separate individually priced parts list 8d.
post free. Kit complete as specified 48/6.
plus 2/-P. & P,

Mk. II Fringe area version kit complete
59/6. plus 2/- P, and P, Power pack kit for
sither of above 25/-.

We carry comprehensive stocks of all Band
III Convertors by leading manufactnrers.
Also aerials, cross-over boxes, air-spaced
low-loss co-axial cable at 10d. per yard.
Let us have your enquiries. Any branded
convertor supplied on H.P. terme !

e s

LONDON, W.1.

THE
JASON F.M. TUNER

Based on the booklet by Data Publications
Ltd.. 2/- post free. including our jndividually
priced Parts List. Highly sensitive, {ree
from dritt. Incorporates 4 valves 6AMA
amdl 2 epecially graded G.E.C. Crystals.
The kit supplled includes drilled chassis
with tuning condenser, scale calibrated
in mefe., and attructive bronze stove-
enamelled front plate already mounted
tillustrated). Fronot plate size 8in, x 5in.,
chassis 7in. x 4iin. x 1fin. Complete
standard kit £6/15/- plus 2/6 p. and p.
Fringe area kit £7/15/-, plus p. and p.

THE T.S.L. F.M. TUNER!

We can now supply this FM/VHF adaptor
either in kit form. or fully assembied,
wired and tested. Our price for the ready-
built unit which incorporates its own power
supply, ie £13/15/- only tax paid, plus
5/~ P. & P. or H.P. terms. Or the kit com-
plete as specified £10/19/@ plue 3/6 P. & P.
The booklet * F.M. TUNER CONSTRUC-
TION ' (32 pages) with fall technical
data and polot-to-point wirlng diagrams,
together with our separately priced parte
list, is available at 2/8 post free,

THE GRADIENT F.M. TUNER FMT4. Wae are stiil able to offer our latest F.M. TUNER
a8 jliustrated and desecribed in our previous advertisements. Illustrated comprehensive
instruction booklet with individually priced component list 1/8 post free. Or, the kit
complete right down Lo the last nut and boit £BI]9/3- plus 2/6 P, & P,

THE T.S.L. AM/FM CHASSIS!

Exceptional value, Covers L.M. and 8.W. plus F.M.! 8-valve push-pull output. Ferrite
rod aerial. Valve line-up: ECC85, ECHSI, EF89, EABC80. ECC82, two 6BWés plus 3y3,
Large full-vision dial, size 14] x 6in. Chassls slze, overall: 15 x 7§ x 8In. high. Tax paid
28 guineas, pius 5/- paoking and carriage, A supplementary extra is magic eye EM34,
complete with escutcheon and fixing cable at 26/-. H.P. terms available. Dcmonstra-
tions at 18 Tottenham Court Road! L

THE DULCI F.M. TUNER. Incorporates own power supply, suitable for use with any
amplifier. Valve line-up: ECC83. two EF89, EABC80, 6 x 4, and EM80 jndicator] Over-
all size: 9x 6 x5§in. high. Pre-Budget price £16/16/- pius 5/-. P.P. INlustrated leaflet
avallable, aiso H.P. terig,

SPECIAL OFFER!! Champion Mode! 835 FM/VHF Adaptor! Designed for the instant

ion ot A.C. radl tabie A.M. r and Hi-Fi audio amplifiers, to enable
equipment to obtaln the best resulte from the new F.M.
tra wo only. One to the A.C. mains aupply, the other to the
pick-up societs. Valve line-up: EF83, two EF80s, EB91, and EZ80. In attractive red
and cream bakelite cabinet. Illustrated leaflet available on request. Price whilst stocks
last only £13/19/6 tax pairl, pius 318 P. & P. H.P.terms avatlable,

DENCO F.M. TUNER. Thls highiy successiul kit is stlll availabie at inclusive price of
£6/718 plus 2/8 P. & P, This kit includes all components and the five valves required
for the extra 1.F. 8tage for fringe area reception. 1f required, ** Denco " dial and drive
asgembly Is avallable for the above at 9/- extra. Full constructional details 1/@ post
free,

owners Lhmugh. t,l‘xelr existing
T t

AM/FM RADICGRAM
CHASSES! BARGAIN!

A speclal purchase of strictly
Hmited quantity enables us to
offer the following! For Medium,
Loung and F.M. Wavebands, plua
gram position . . . Chassis size
overall 13}In. long, 9in. high, 7iin.
deep. Dial which is attractive
red. green and gold lettering, on
black background. measures_l12in.
x 54in. horizontal. For A.C,
malns, 200/230 v. Valve Hne-up
EL84, EABCS80, EF83. ECHSI,
FCC85. EZ80, plus EMS80 Magic
Eye!! Limited quantity at bargain
price of £18/19/6 only, pls B5f-
P. & P, H.P. terms.

DULCI AM/FWM CHASSIS H4

Tllustrated leaflet available. L.M.and Short Waves plus F.M.  This is a quality chassis
6 latest B.V.A. Mullard Valves, including magic eye. High Q. inductances throughout,
alao Ferrite rods. Price is £27/16/- cash—or H.P. terms,

AN/FM KIT! FIRST AGAIN!

Introducing the JASON AM/FM KIT for
medium waves and F.M.!

As lllustrated this is a very high quality
chasais incorporating 8 of the latest minfature
valves, plus DM70 magic eye. Kita are
available for chassls complete with output
stage at £15/5/-. Alio less output stage §

but with own built-in power pack at f . o
£13/19/8 only. These are high Adelity | " .

units and exceptional vajue at these prices {

which include all required components and full construe-

tional detalis. Fully illustrated Data Booklet with fall

construction details, plue individually priced component list, available per return af post
at /-, post free. Both plus 3}6 P, & P. .

SPECIAL PURCHASE! MANUFACTURER'S SURPLUS
Owing to favourable purchase, we can offer strigtly

limited quantity of these handsome chassls. AC/DC &
200/250 v. for Medium and Long Waves, plus gram
position, Incorporates own frame aerial. Valve
line-up: U107, N108, DE107, W107 and X109. Overall
ehassis size 12 x 353 x7}in. high. Attractive bronze
dial with gold and cr am lettering. Dial slze 11§ x
4jin. Beale length 7iin. Logging scale proviced.
Price £7/19/8 only, tax paid, plus 3/6 P. & P. H.P,
trers. £4 deposit plus four monthly payments of 23/-.

F.M. POWER PACK KIT. We can now supply complete kit for power pack suitable
for the above F.M. tuners or any other similar type. Price for the complete kit is 37/6
anly, or 53/6 for ready assembled unit. Thls pack i{a extremely small, Incorporating
valve rectifier type 6X4 and built on chaesis size only 6 x4 x1}in. Optjonal extra for
power pack. Bulgin Octal Plug 2/3,

"COMPETITIVE!! BAND III. CONVERTORS !

Type ** M.L.” for running from existing
power supplies or separate power pack.
My — Avallable with Series Heaters. Valve
— e line-up:
Ty POOS84
and PCF-
80. 8ize:
4 % 2% x
4}in.” Fit-
- ted with
L external
- tine v.uni‘ng
", . control for
-y Ty Band 3 and
-, 8 i Band 1/3 chan
. ‘ Ty ¥ over switch. Sep- '
arate contrast
.f"“i vontrol for Band 3. Power requirements:
HLT. 150/230 v. at 30 mA., L.T. 15/16 v.
.3 amp. (3eries Heaters). Unit simply
THE FAMOUS UNIVERTER—COMPARE | fitted {nside cabinet. Complete with
T PRICE ! handsomne escutcheon. Available for A.C.
Handsome walout cabinet. Suitable all [ operation with parailel heaters, ECC84
areas. Contalns own power supply. Simply | and ECF80 us above. Price £4/12/6.
connect to aerial.  Kour-valve circuit. | P. & P. 2/8. Full instructions supplied
Complete with all lustructions £6/19/8 | with each unit. Please epecify whether
plue 3/8 P. & P. required for London or Birmingham.

THE R.C. GRAM REP%MEMEHT CHASSIS |
KIT.

THE R.C.3/4 WATT
AMPLIFIER KIT.

Btill available. Our very popular Gram | Just refeased! Compare the advantages!
Chassis repiacement kit. For long, medium | Treble bass, AND middle controis! For,
and short waves, and pravision for gram. | orystal or magnetio piokupl A.C. Mains
Valves 6K8, 6K7, 6Q7, 6V8 and ﬁx5-\200/250 v. Valve line-up, 6VBGT, 6SG?,
4 metal BX5GT. Negative feedback, Builf
on stove enamelled steel chassis, measuring
only 8in. x 4in, x 1Mn, Four ensraved
cream knobs are included in the price of
the complete kit with all necessary praetical
and theoretical diagrams, at £4/5/- only,
plus 2/6 packing and post. or Imstruce
ion  Book,
tally  illus-
tor
Post
This
amplifier can
be supplied
assembled.
tested, and
ready for
use at £5/5/-

&

For A.C. Mains 200/250 v. Chassie size:
134n.x 5410 X 24in. Dial size 10in.x 43in, | Mlus _p. and
Asscmbly iz simpliied by use of ready i‘;‘ bgl:“:‘:?
assembled ¢oil pack Ilustrated booklet 2
with fuil y instr with i i
price list, is 1/6 past frce—or the kit com-
plete to last nut and bolt at £8/8/- plus
2/6 P: & P,

ACOS TYPE 7 Crystal
Inserts
free.

Microphone
Brand new, /6 each, post

Qur advantageous H.P. terms
are available on any singleitem
over £5. Let us have your en-
quiries.

-

Please add postage under £1, or Cash with order.
to § p.m. Monday to Friday. Sorry but we close | p.m. on Saturday,

C.0.D. charge extra—open 9 a.m.
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THE * ECONOMY FOUR " T.R.F. KIT. A
three-valve plus meta)] rectifier receiver. A.C.
maing 200/250 v. Medium and Long wave.!
We can supply all requlred components right,
down to the last nut and bolt. Valve lne-upK
8K7,6J7 and 6V8. Chassis ready drilled—Cabinet
+ize 12in. long by 6in. high by 5in. deep—Choice
of ivory or brown Bakelite, or wooden walput
finish cabinet. Complete instruction buoklet
with practical and theoretlcal dlagrams. REach
component brand new and tested prior to pack-
ing. Our price £5/10/- complete— Remember
this set is belng demonstrated at our shoy
premises! We proudly claim that our fully
filustrated Inetruction booklet is the most com-
prebensive available for this type of receiver—Booklet avallable at 1/8 post free. This is
allowed It kit 1s purchased later. Plus 2/ packing and carriage for complite kit.

THE * SUPERIOR» FOUR KIT.. Our
new four-valve receiver. A.C. mains,
200/260 v. M. and Long waves. As with
our very 3uccessful ** Economy Four - .nll

line- -up: 2 68G7, 8 XEGT and 6 VG(:T

Chassis ready drilled. Cabinet size, Wjin.

% 10in. wide. Maximum depth at base
5in. tapering to 3}in. at top. Sioplog front.
Very uttractively finished in light walout
and peach. Kach compouent brand new
and tested prior to packing. Complete
instruction booklet with practical and
theoretical diagrams is provided. Booklet
avallable at 1/8 post free. Our price for
complete kit, £6/9/6! Pleaze add 2/6
packing and carriage. If preferred, we can
supply Cabinet Assembly only, comprising
Cabinet and bracket wave-change switch,
dlal. polnter, drum pulleys, drive spindle,
drive spring and knobs, at 45/-, plus 2/6
packing and carriage. N.B.—Our kits
are even supplied with sufficient solder for
the job.

N.B. All our T.R.F. Kit circuits now inelude speciaily wound Denco ** Maxi-Q * coils
on polystyrene formers, improved performance! Price remains the same.

SURPLUS BARGAI!NS
METERS
F.8.D. Size Type
50 microamps D.C. 2in. M.C.
50 microamp D.C. 3}in. M.C.
30 microamp D.C. 5in. MC.
50 microamp D.C. din. M.C.
50 microamp D.C. 3}in. M.O.

100 microamp D.C. 2}in, M.C.
200 microamp D.C. 2in. M.C.
200 microamp D.C. 3jin. M.C.
500 microamp D.C. 2in. M.C.

1 mA. D.C. 2in. M.C.
1 mA. D.C. 2in, M.O.
1 mA, D.C. 2}in. M.C.
5 mA, D.C. 2in. MC.
50 mA. D.C. 2in, MC.

150 mA. D.C. 2in, M.C.
500 mA, D.C. 2iin. M.C.

5 amp. R.F. 2in. Thermo
1 amp. R.F. 2}in. M.C.
20-0-20 amp. D.C. 2in. M.C.
130-0-120 amp. D.C. 2in. M.C.
150 amp A.C. 4in. M.I
1 amp. R.F, 2}in. Thermo
3 amp. R.F. 2in. Thermo
5 amp. D.C. 2in. MC.

8 amp. R.F. 2jin. M.C.
20 amp. D.C. 2in, -—
25 amp. D.C. 2Mn. M.I
30 amp. D.C. 2}in. M.I
15 volt AC.24n. M.X.
20 volt (3 mA.) D.C. 2in. M.C.
15-0-18 volt D.C. 2jin. M.0.
300 volt AC, 2}in. M.C.
300 volt A.C. 3}in. M.I.

SPECIAL. U.S. 0-1 mA. 2}in. taken from cqulpment but perfect, 22/6 each R P. -

Round Projection. M.C, = Moving Cofl. Thermo = Thermo-coupled. F. 8q. Flush

8qgnare. F.R. = Flush Round. M.IL. = Moving Iron.

METER RECTIFIERS, 1 mA. by G.E.C.. at 8/8..als0 5 mA. by G.E.C., at 8/6.
COMMUNICATION RECEIVER PCR.2 METER SPECIAL! We have a limited

3.wave band, 13-50, 190-570, 900-2,000
metres. Valve line-up 6V6, EBC33, X61
and 3-EF.39. Iluminated calbrated diad,
fly-wheel tuning. aerial trimmer. In black
craekle case size 17fin. x 10in. X 8in.
Qutput socket for 3 ohm speaker, or head-
phones. Absolutely brand new in original
cnrwns. manufactured for Govt. by PYE

quantity of airerait electrical thermometere.
Brand pew, by Weston. 2in. moving coil
meter, flush square fittlug, These meters
have a luminous scale graduated 40-140
degrees centigrade, but the full geale deflec-
tion is 150

Price 12/6 each only, plus 1~ B. & P
VIBRATOR PACK, Brand new, by Mallory
12 volt input,150 v. 40 mA. output. Com-

Pﬂee £7/10/- only, plus p. and p. 10/-.

With each set we supply full eonversion ggn?‘ PACK! ss. nch;io::::nc"vszr;tor,su}p?llg
details for A.Q. mains. All required com- | yi ineore  gize, only 2f1n.x 2110 x 1}in.
ponents for conversion avallable at 32/6 deep.  Iron-cored. For L.M. and B.W.

post paid. Limited quantity. with gram. position. 8witch has 2-inch
spindle,  Abzolutely brand new, com-
plete with circuit. Price only 27/6, plus

1/6 P. & P, A snip!

AMERICAN INDICATOR UNIT TYPE
BC929A. Brand new incorporating 3in. tube
38BPl, with mu-meta] shield, 2-68N7GT
2-6H6GT, 6X0G, 2X2, 6G6G, 9 potentio-
meters 24 v. aerial switch motor, transformer,
and a hokt of small components. The whole
unit which measures only 8}in. x 8}in. *
18%in. Is brand new, enclosed in black
crackle box, and can be supplied at 45/-,
plus §/- p. & p.

We can now supply already converted
ready for A.C. Mains at £9/19/6, plus
H.P. available.

catriage.

THE R.0, RAMBLE};HTALL-DBY PORTA

"

Full v detalls with land th

BLE

tleal

diagrams cnu be supplied at 1/@ post lme.
is a I 4-valve p

This
n

dry—for mrdlum and long waves.
plastic top panel, with dial engraved in red
green adds to the very impoalng appearanc

and grey
cabinet: measuring only 9in. X 'Ilu.

This set really has everything.

adequate volume from the 5ln. speaker. Valve
line-up 3v4, 1IR3, 185, 1T4.

components, exactly as apecified,

batteries), Uses Ever-Ready 90 v. H.T

RAMBLER MAINS UNIT! At last we are able

fits snugly mto ba"ery complrlmen( can be -0
Price

A cream

this model whieh is homed in a0 at.mcuve oream

X uiln
Weight less batteries 43lb., with batteries 63ib.
Bullt-in hmo
aerial, high quality, extremely sensitive, and very

Also the reqnired
ineluding
cabinet, can be supplied from stock at the special
inclusive price of £7/7/= plus 2/6 p. and p. (Jess
- type
B126 at 9/3. Also LT. 1.5 v. A.D. 35 at }/4.

our popular al-dry * Rambler " on A.C. Mains.

and
e of

to offer our special mains units kit lor using
Complete kit, which when assembled
pplied at 47/8, plus 1/8 pnokmg and postage.
all instructions. B,—This unit

1s completely sell-conuined in a metal box measuring 7in. X 28in, x 1§in. and is ideally
suitable tor ANY all-dry battery portable requiring 80 v. H.T, and 1.5 v. L.T.

ES.R. MONARCH, The very latest cream
3-speod mixer Auto-changer., Complete with
turn-over crystal pick-up.  Complete in
original manufacturer’s eartons, fully

Quantity at this price strietly limited.
JUST ARRIVED! Replacement pick-up
cartridge for B.8.R. Monarch, etc., type
HGP 37. Complete with sapphire styHl,
titted in few seconda. Limited guantity
at 18/8 onlyl Tax paid, post free!

TABLEGRAM CABINETS. Manufacturer's
Surplus! Handsome dark walnut finish.
8ize 164in. x 13jin. x 1liin. high. Motor
board alrcady eut for latest type B.S.R.
Monarch Auto-cbanger. Provision at side
for ampli-
fler con-
trols.Price

fitted for
7in, x 4in,
eliiptical
speaker
for which
we  can
eupply
latest
ROLA at
21/8.

PORTABLE AMPLIFIER. To meet a
unjversal demand, we have produced a
quality amplifier, primarily for use with the
abinet illustrated above, but ideally
suitable for any portable record-playing
equipment. Comprising EL84 (output),
EABCS0 (Triple Diode Triode) and metal
rectificr (2 of RM2). For A.C. mains,
a inluding
# separate

treble and
bass con-
trols. Chaesis
l:“ measures
6in. x Bin.
Front pl.';xf;e
1 ﬂ P 6o, x 43in,
P high. Price
92/6, plus 2/6
p. & p. Engraved
knobe to suit in
white or brown at 1/2 each.
RC.54. Special Purchasel  Latest type

3-speed, incorporating ~ T type turnover
head. Cream finish. Original manufacturer’s
cartons. £9/19/6 only, plus 3/6 p. and p.
H.P. terms available.

RECORD PLAYER OABINETS Bpecially
made to house any type of single record unit.

Finishcd in dove-grey Icatherette., Base-

board measures 14iln. x 12}in. Clearance
nbove and below board 3in., 45/- plus 3/-

P. & P. We can also supply equally attrac-
tive dove-grey cabipet to house any standard
auto-changer at 69/6 plus 8/- P. & P. We
carry a large selection of cabinets for all
purposes. A stump wili bring illustrated
cabipet leafle

RECEIVER TYPE 25/73. (The receiver
gection of TR1196). Supplied complete
with full data for conversion to 3-wave-
superhet receiver. Unit is complete with
6 valves 2-EF39, 2- EFSG FK32 and EBC33,
also s'.adanl I F.T.s 465 Kc/s. Price 27/6
plus 2/6 P. &

TR1186 TBANSMITTER PORTION. We

can also supply the transmitter portion of
the above receiver lncorporating valves,
relay

ted

EL32, EF50, CV30l. Type 600
transformer, colls switches, eto.

quantity at 12/6 only, pius 2/ P. & P.

LF. STRIP. Ex-Govt. Brand new condition, for 9.72 me/s., but
eaxily converted If necessary, Band width 180 kefs. lLess valves
Price /- onty. Limited supply. .

POWER PACK, By leading manufaeturer.
8a,03v.2a,4v,.7a.,8v,2a,
measures 18in, x 7ln. x §}in. Wt. 22ib. Few ouly at £4/19/8, plus 3/6 p. and p.

Input 200/250 v.

Output 350-0-350 280 mA,, 6.3 v.,
Fully smoothed. Incorporates valve rectifier GZ33.

Chassis

guaranteed. Price only £7/19/6. Buy now! |

VALVES

‘We have perhaps the most up-to-date valve
stocks in the trade. A stamp will bring

llst but the foll s a ction
only of bian!t new lmpurtcd valve types,
tully guarunteed. Purcahse Tax Paid,

EABC8010/- DAF9% 10/ PL83 11/6
EAF42 10/- DF9 106 PY80 10/6
EB4l /6 DK92 10'6 PY8I 10/-
EBOL 6 DKS6 106 PYs2 9/6
EBC41 10/- DL9 10/6 PY83 11/8
EBF80 11/6 or39/@perset UBC4l10/8
ECC81 "9/- of four. UCH4211/6
ECC82 - DM70 /-  UP4l 1046
ECC83 g9/~ EL#l 10/6 UL4l 10/
ECC84 15/- EL84 11/6 UY4l 9/-
BCC85 10/- EMS0 /- 6AQ5 8/6
ECF82 15/- EY51 12/- GAT6 -
ECH42 11/¢ EYS6 14/ 6AU6 9/6
ECHS1 11/6 EZ40 /6 6BA6  8/6
ECL80 11/6 EZ80 /6 6BES 9/-
EF4l 10/6 PCF80 12/6 6BWG 8/6
EF80 10/ PCF82 12/6 6X4 7/6
EF85  10/6 PCC84 12/6 35W1 7/8
EFS6 12/ PL8l 13/6 50B5 10/-
EF89 10/~ PL82 10/6 50C5 10/-

In addition we naturally have all usual
surplus types available such as 6V6GT, ete.
All In our valve price lst!

BRAND NEW C.R. TUBES- By
leading manufacturer, 12in. equlvalent
to MW 31/74 £11/19/6. 14KP4A.

Tinted. Latest type 14in, rectangular
6.3 v. heater, 12-14 Ky. in original
sealed cartons, quantity only

Limited
at £13/19/6. Ditto 17in. type 17ASP4.
Price £18/19/6. All H.P. avaflable.

| Plus 18/- packing, carriage and in-
surance,
TRANSISTORS! MULLARD TYPE OC.7L.

Available ex suzck at new list prlce of
30/~ each. post

Another Cabinet Bargnin! 8pecial purchase
of walnut veneered trolley-type cabinets,
originally inteneded for use in pmjectinn

. Easily recognised as being of leading
ngh Quality manufacturer's stock, heavy
dark solid wainut. Can be easlly adapwd to
house tape recorder, amplifier, radiogram,
ete., etc. Measurements external 24fin. X
16in. x 29in. The whole is mounted on
caetors. Unrepeatnble bargum at £5/19/6,
plus 10/- packing and carringe, We have a
large selection of all type cabinets. A stamp
will bring llst.

RADIO LTD.

18, Tottenham Court Road,

London, W.I.
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ASSEMBLED
CHARGER
6 v. or 12 v.
2 amps.
Fitted Ammeter
and selector
plug for 6 v. or
12 v, Louvred
metal case, fini-
shed attractive
hammer blue.
Ready for use
with mains
and output
leads, Double

Fused.

Only 45/9 carr. 3/6.

BATTERY CHARGING

ASSEMBLED CHARGEI;/%

6 v.2amps. ..
6v.or 12 v. Zamp .
6 v.or 12 v. 4 amps.. .
Above ready for use. Carr. 2/9

HEAVY DUTY KIT
12 v. 30 amp.
Garage or firm with a number
of wvehicles. Mains
200/250 v. 50 c/s. Outputs 12 v,
15 amp. twice.
Mains Trans.
tifiers. 2 Meters,
Terminals, 2 Rheostats

Suitable for
input

Consists of
2 Metal Rec-
4 Fuses, 4
and
| circuit. Only 9 gns., carr. 15/-.

EQUIPMENT

BATTERY CHARGERKITS
Consisting of Mains Trans-
former, F.W. Bridge, Metal
Rectifier, well ventilated steel
case,. Fuses, Fuse-holders,
Grommets, panels and circuit.
Carr. 2/6 extra.

6v.orl2v.lamp..... 22/9
6v.2amps. .......... 25/9
6v.orl2v.2 amps. 31/6
6v.orl12v.4 amps. 49/9

BATTERY CHARGER KIT
Consisting of F.W. Bridge
Rectifier 6/12 v. 5 a. Mains
Trans., 0~9-15 v. 6 a. output,
and variable charge rheostat

| with knob. Only 45/9. Post 3/-.

All for A.C. MAINS 200-250v., 50 c/cs*
Guaranteed |2 months.

Assembled 6 v.
or 12v.4 amps.

Fitted Ammeter and
variable charge sel-
ector. o0 selector
plu%‘fox 6 v. or 12

arging. Jouble
fused. Well ven-
tilated steel
;:lvriughhbluc hammer

sh.

Ready for 9/ 6
use with mains and
output leads. Carr.
3/6.

CO-AXIAL CABLE. 75 ohms tin., 8d. yard.
Twin screened feeder, 11d. yard.

T.V. CABINETS. Console type for 15, 16 or
17in. tube. Half length doors, 9 gns. Table
model with doors for same sizc tube, 69/6.
Table top for 12in. Tube 29/6. All famous
manufacturers surplus.

SILVER MICA CONDENSERS. 5, 10,

20, 25, 30, 35, 50, 100, 120, 150, 180, 200, 230,
300, 330, 400, 470, 500, 1,000 pfd. (.001F),
002 mfd. (2,000 pfd.). All at 6d. each, 3/9
dozen one type.

DIAL BULBS, MES., 8 v. 0.2 a., 6/9 doz.
6.5v.0.3a., 6/9doz.; 4 v, 0.3 a., 5/9 doz.

ELECTROLYTICS (current production).
NOT Ex-Govt.

[EX GOVT. MAINS TRANSFORMERS

SELENIUM RECTIFIERS All 230 v. 50 cfs. input.
L.T. Types 6/12v.6a. .... 19/9{8.8 V. 4a,9/9. 120-0-120 v.40 mA 5/9
2/6v. ¥ a.h.w. 1/9 6/12v.10a. .. 25/9|300-0- 300'v. 150 mA. 4 v. 3a. ..... 9/9
6/12 v, } ahw. 2/9 H.T. Type H. 250-0-250 v. 60 mA. 6.3 v. 23,5v 2.
F.W. Bridge Types 120 v. 40 mA 3/9| Potted 44-34+-3in. .......... ... ... 1/9
6/12v.1a. .... 5/9 250 v. 50 mA 5/9|460 v. 200 mA.,, 6.3 v.5a. .. .......... 22/9 |
6/12v.2a. .... 8/9 250 v.80 mA 7;9 0-16-18-20 v. 35 a. 79/6 Carriage 5/- extra.
6/12v.3a. .... 12/9 250 v. 150 mA. 9/9
6;12v 4a. .... 16/9 300v.275mA. 12/11|| MANUFACTURERS SURPLUS

TRANSFORMERS
Fully shrouded upright. Primary 200-230-
250 v. Sec. 425-0-425 v. 150 mA. 6.3 v.
3a,5v.3a, 33/9. Clamped type 250-0-250 | |
v. 70 mA,, 6.3 v. 2.5 a. 9/9, post 1/9. |!

EX GOVT. SMOOTHING CHOKES

250 mA.,, 10 H.,50ohms .............. 14/9
250mA.,3H.,500hms ................ 8/9
150 mA, 10 H.,500hms .............. 10/11

150 mA., 6-10 H., 150 ohms., Tropicalised 6/9

100 mA,, 10 H., 100 ohms, Parmeko .... 6/9
100 mA., 10 H., 200 ohms, Tropicalised.. 3/11
50 mA., 50 H., 1,000 ohms ............ 6/9
L.T. type 1 amp.,, 2ohms ............ 2/9

SPECIAL OFFERS. Small 2 gang
variables .0005 mfd., 4/9. 8-8 mfd., 450 v.
Electrolytics (mxdget) in lots of six, 1/6 ea.

Type BM1. An all dry bat-
tery eliminator. Size 5% x
4} x 2in, approx. Completely
replaces batteries supplying
1.4 v. and 90 v. where A.C
mains 200-250 v. 50 c/cs. is
available. Suiltable for all
battery portable receivers
requiring 1.4 v. and 90 v.
Thxs includes latést }ow

tion types. Complete
kit thg dxat‘yrams 39/9, or

T
~

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM2. Size 8 x 54 x
2}in. Supplies 120 v., 90 v.,
and 60 v., 40 mA. and 2 v.
0.4a. to 1 amp., fully smoothed
THEREBY COMPLETELY RE-
PLACING BOTH H.T. BAT-
TERIESAND L.T.2v. ACCUMU-
LATORS. When connected to
A.C. mains supply 200-250 v.
50 ¢f/cs. SUITABLE FOR

Tubular Types Can Types ready for use, 46/9. ALL BATTERY RECEI-
8uF 450 v.. 1/9  8mfd.350v... 1/3|PLESSEY DUAL CONCENTRIC 12In. P.M. SPEAKERS.  VERS normally using 2 v
8 mfd. 500 v. ‘2/6 8mfd. 600v... 2/11[(15 ohms), consisting of a high quality 12in. speaker, of ortho- e G Tete lIir
16uF 350v.. 2/3 16 mfd.500v... 3/9|dox design supporting a smaller elliptical speaker ready wired " th & P v
16uF450v..... 2/9 16mfd.350v 1/11 | with choke and condensers to act as tweeter. This high fidelity W ea s agrams and
IGMF 500v..... 3/9 16uF450v..... 2/¢|unitis highly recommended for use with our A8 or any similar instructions, 49/9, or ready
32::1-‘350 vl 308 SgZFBSO : o o 2/1/1 amplifier. Rating is 10 watts. Price only £5/17/6. for use 59/6.
32mfd.500v... 5/9 32mfd.450v... 4/9
8-16uF 500 v... 411 100 mfd. 450 v. 49 R.S.C. TRANSFORMERS
25.F25v. .... 13 8-8uF450v. .. 211 FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED
50uF 12v. ... 13 $16uEASDL.. . 21l MAINS TRANSFORMERS | FILAMENT TRANSFORMERS
50uF50v. . 1/9 16-32:11’ 350 v. a/9 Primaries 200-230-250 v. 50 c/s. Primaries 200-250 v. 50 cfs.
100 mfd. 12v.. . 1/9  32.32uF 350 v. 4/9 FULLY SHROUDED UPRIGHT MOUNTING l 2.3 v. 1.5 a. .. 8/51/2 0-2;-4-5-6.3 v. L
100 mfd. 25 e 2/3‘ 32-32.F 350 v. 5/9 25g4odzso OO e, 20, Sday T 59 - AoREoas 1%2
any others in stock. idget type, ins B . .y B,
50-0-350 v. 70 mA., 6.3 v. 2a., 5 v. 2 a. 19/9 a. 716 or
V(l)LUI?E COl:l{Rg;S w:g) lsorll,g sputu'{lles,sgl 250 0-250 \‘: 100 mA. 63v.-4v.4a,ct., s ;9 0-4-6.3v.23a. 719 24v.15a. .. 17/6
values, less switch, Wi SWILC O35 W I T S A 5
250-0-250 v. 100'mA., 6.3 ¥. 4 2., 5v. 3 a. 23/9 CH““.*GER R S .
VIBRATORS. Oak 2 v. 7 pin. synchronous, All with 200-230-250 v. 50 cfs. Primaries:
/9 250-0-250 v, 100 mA, 6.3v.62.,5v. 32, 0-9-15v. 11 2., 11/9; 0-9-15v. 3 2., 0-3.5-9-17 v
- for R1355 CONVESION .............. 31/- 4a 18/.9‘ 0-9-15 v. 5 a 19'/9, 0-9-15 v. 6 a..
EX GOVT. EH.T. CONDENSERS 300-0-300 v. 100 mA.,, 6.3v. 4 a.,,5v.3a. 23/9 23/9. ’ : u ’ : -
gm}‘g 32,550(2)0v é&locks ................ .‘;g 300- 2 300 v3 100 mA.,6.3v. 4v.4a,c.t, - -
m VACANS PN ki o OEECT 9IE 0 0 o0 JOMBEE - 8- < T aEAS IMIN RAN!
.1 mfd. plus 1 mfd. 8,000 v., large blocks 1350-0-350 v. 100 mA., 6.3v.4a,5v.3a 23/9 ] E}‘mnrm"z{(?%o'{, 50 3:(1);;1:,“‘:4?; 7/11
(common negative’ 1solated) .......... 9/6]350 0- gSOg 100 mA., J6.3v.-4v. sda,ct, 25 130 v.50 mA., 6.3v. 3a. .... . 14/9
EX GOVI. METAL BLOCK PAPER|350.6 35 v. 50 mA., 6.3v. 45, 5v. 35 3500 | 20V, 0 mAss0-5v. 1a. o
zcg}goggloq‘?ERs o g:“ffg.slogoo V. 4/; 350 0 330 v. 150 mA 63 v. 2 ’a “GE 90 v. 15 mA,, 6-0 6v.,250mA. ........ 9/11
Amfd. 300v. .. 29 8.8 mf. 5(‘)'0 'v' sl VST 11 . 33/9 | OUTPUT TRANSFORMERS
3 id. 1,000 . 43 15 mfd. 500 v. 219 425-0 425 v. 200 mA., 63 v. 4 a,, c.t., Midget Battery Pentode 66 : 1 for 354, etc.  3/6
A mfd'40’0 », pl'us 2'mfd. 230 v, i1 6.3 v. 4 a. ct, 5 v. 3 a suitable Small Pentode, 5,000Q to 30 ... 3/9
-------- Williamson Amplifier, etc. .......... 49/9 { Standard Pentode, 5,000Q to 302 4/9
GOVT. VALVES. VRI37, EA50, EB34 452 0-420 2 250 mA., 6.3 v. 6 4., 6.3 v. 69/6 g;andarc}) Pent;dei 3,8009}‘!‘; 3Q SRR 4/9
lld SP61 2/3; 4SHA 1/3; EL32 3/9. e I e S o ttery Pentode, 00 ohms to 3 chms. 4/9
| TOP SHROUDED DROP-THROUGH TYPE | Multi-ratio 40 mA. 30: 1, 45:1, 60: 1
EX GOVT. UNITS, type RDFI in original |, TOF SHROUDED DROP-THROUGH T3 Fa/o | - 901, Class B Push-Pul af 27 . T sis
sealed cartons with 14 valves including 5Z4G|3c0"0 7550 v' 70 mA.. 6.3 v. 2 a 5v.22 16/9 Push-Pull 8 Watts 6V6 to 3 ohms ...... 8/9
g;;;‘;:anesn;el; Fm;)holégirl::cuﬁ;r etc., etc. We 350-0-350 v, 80 mA.’ 63v. 2 a" Soo e 18/9 | Push-Pull 10-12 Watts 6V6 to 3Q or 15Q 15/9
pondence regardmg_ Push-Pull 10-12 Watts to match 6V6 to
these units which represent a reall§ 250-0-250 v. 100 mA 63v.4 a ,5v.3a 22/9
y_exceptional 300- 0 300 v. 100 mA 6.3 vi-d v. 4 a. 3-580r15Q ..., 16/9
aargam at 23/%R9DC3" z/ﬁ ,'{II'S;ESI!;!IIMI' L 045 V. B 8 e - 23/9 | Push-Pull 15-18 Watts, sectionally wound,
45‘3/‘33“:;;5‘_ %’rg complete wit valves 350_0_350 v. 100 mA 63 v. 4 a. ct., . 6%61”;111(11-2606’&/“:.’ t‘(‘) 3horula§l ohms .... 21/9
o) e - I R T T 2/9 | Fush- att_high-quality section-
CONTROL PANEL with 1 six-position 3- 350 0 350, 100 mA., 63 v.4 V. 4 5. S R e, < rod or 150 47/9
wafer Yaxley switch, 1 pointer knob. 2 S.P.S.T. 045 v. 3, 23/9 | Williamson type exact to spec. ... e
switches, various plugs and sockets. Only 1/6. 350 0 350 V3 150 mA 63v.2a,63v. 29/11 | SMOOTHING CHOKES
""""""""""" 250 mA,5H.,100ochms. ............ 11/9
OIL FILLED BLOCK 350.0:350 v 150 A, 6.3 v. 4a., 5 v. 3. 2909 130 mA . 3-10°H., 280 ofms. e
Bryce 11-7 mfd. 500 v. New unused Govt E.H.T. TRANSFORMERS, 2,500 v. 5 100 mA., 10 H,200 ohms ............ 8/9
susplus, only 59 cach “fl 'mA, 2:0-2 v. 1.1 a, 2-02 v. lla, 80 mA.,"10 H., 350 ohms. ........l... 516
. for VCR97 VCR517 36/6 | 60 mA., 10 H., 400 ohms. ............ 4/11
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R.S.C. A6 ULTRA LINEAR

NEW 1956 DESIGN. HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SIX
VALVES. Tone Control Pre-amp stages are
incorporated. Sensitivity is extremely high.
Only 30 millivolts minimum input is required
for full output. THIS ENSURES THE
SUITABILITY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
UP. Separate Bass and Treble controls give
both *lift ” and ‘‘cut” with ample tone
correction for long playing records. AN
OUTPUT SOCKET WITH PLUG IS
INCLUDED FOR SUPPLY OF 300 v.
20 mA. and 6.3 v. 1.5 a. FOR A RADIO
FEEDER UNIT. Price in kit form with
easy to-follow wiring diagrams. 9 GNS.
Only Carr. 10/-
Or Factory built with 12 months’ guarantee,

30 WATT AMPLIFIER

Type 807 output valves are used with High
Quality Sectionally wound output trans-
former specially designed for Ultra Linear
operation. Negative feedback of 17 D.B. in
main _loop. CERTIFIED PERFOR-
MANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response 4 3 D.B.
30-20,000 cfcs., 12 D.B. “‘lift ” at 50 c/cs.,
12 D.B. “lift” at 12,000 c/cs. Hum
and noise 70 D.B. down. Good quality
reliable components used. Chassis finish blue
crackle. verall size 12 X9 X9in, approx.
Power consumption 150 watts. For A.C.
mains 200-230-250 v. 50 c¢/cs. Outputs for 3
and 15 ohm speakers. EQUALLY SUIT-
ABLE FOR THE CONNOISSEUR OR
FOR LARGE HALLS, CLUBS, or OUT-

50/- extra. H.P. TERMS ON ASSEMBLED SIDE FUNCTIONS. IDEAL FOR USE

UNITS: DEPOSIT 28/6 and 12 monthly WITH MUSICAL INSTRUMENTS SUCH
payments of 21/-. If required an extra . AS STRING BASS, ELECTRONIC
input with associated vol. control can be GAN, GUITAR, etc. FOR DANCE

OR
BANDS, GARRISON THEATRES, etc., etc.
We can supply Microphones, Speakers, Rotary Converters, etc., at
keen cash prices or on H.P. terms with amplifiers.
EXPORT ENQUIRIES INVITED

R.S.C. TA1 HIGH QUALITY TAPE DEGK AMPLIFIER
FOR ALL DECKS WITH HIGH IMPEDANCE RECORD/PLAYBACK AND
ERASE HEADS. Such as Lane, Truvox and Collaro 3-speed transcriptor
chagsia. 8ize 12-7-3in. Overall size 12-7-6lin. For 230-250 ¥. 50 c/cs. A.C.
maine. Output for standard 2-3 ohm 15 input
required for full recording. Only 2 millivolts um input reguired
from recording head. Magic Eye di level indicat. P i

for feeding P.A. amplifier. Can be used as gram. amplifier with input of
0.76 v. R.M.B. Negative feedback equalisation. Linear frequency re-

provided so that two separate inputs such as *‘ mike » and gram., etc.,
ete., can be simultaneously applied for mixing purposes. Extra cost for
this 13/-. Cover as illustrated 17/6 extra.

R.S.C. ULTRA LINEAR
12-WATT AMPLIFIER

sponse X 3 D.B. 50-£1,000 cfcs.
Facilities for recordings at 18in., 7§in., or 33in.
Ready for use. per second. Automatic equalisation at the
GNS. Carr. 7/6 of a knob. When switching from record to
playback it tic d jon of
heads is assured. PERFORMANCE I8 COMPARABLE WITH UNITS
AT OVER TWICE THE COST. LEAFLET éd.
GARRARD 3-SREED AUTOMATIC RECORD CHANGERS. |
Latest Model. Type RC110, Fitted high fidelity turnover ’ 1 BRAND NEW BS.R.
crystal pick-up head. For 200-250 v. A.C. mains. Limited K MONARCH 3-SPEED MIXER |
number, Brand mnew cartoned, Only £8/17/6, plus . g AUTO-CHANGERS.  With
¥

- crystal pick-up and dual
5d-camirge. h point sapphire sty for |
HM.V. LONG PLAYING RECORD TURNTABLE COM- ""..P standard or long playing
PLETE WITH CRYSTAL PICK-UP (SAPPHIRE STYLUS). - - records. Plays ten 7in., 10in. |
Speed 33 r.p.m. BRAND NEW. CARTONED. Only ¥ or 12in. iotermixed. For
£3/19/6 (approx. hall price). Carr. 5f- (for 200-250 v.| + A.C. malns 200-250 v. 50
A.C. Mains). < _ e cfecs. Bupplied in sealed | NEW 1956 Model A8 High-Fidelity Push-Pull Amplifier

cartons with template and

with * Built-in ” Tone Control, Pre-arp. stages. High
operating instructions. Only £7/19/6 plus 3/6 carr.

| sensitivity. Includes 5 valves (807 ontputs), High Quality
sectiomally wound output transformer, specially designed
| for Ultra Linear operation, and reliable small condensers of
current manufaciure. INDIVIDUAL CONTROL8 FOR
BASS AND TREBLE " Lift” and “ Cut." Frequency
response + 3 db. 30-30,000c¢/cs. Bix negative feedback loops.
Hum level 71 db. down. ONLY 70 millivolts INPUT
‘k 1do: FULL OUTPUT. Suitable for nse with all
- . N i ke { pick-upe and practically all microphones.
% |QUALITY AMPLIFIERS, 3-4 watt, speciully designed 207 | Gomonrable mith ;
(] use with BSR changer and above cabinet. Latest miniature m{%a&bgn?{#;ge Yagy lest derf‘ugns. Eor STAND';RD
type valves used. For A.C. 200-250 v. mains, £3/19/6. | RECOHPE ROy USIGALJINGTR S
2 2 4 . g - | MENTS such as STRING BASS, GUITARS, etoc. OUTPUT
- | SOCKET with plug provides 300 v. 20 mA.and 6.3 v. 1.5 a.
For supply of a RADIO FEEDER UNIT. H.P, TERMS ON
ASSEMBLED UNITS. DEPOSIT 25/8 and nine monthly
payments of 29/4. Bize approx. 12-9-7in. For A.C. mains
200-230-250 v. 50 cfce. Output for 3 and 15 ohm speakers.
Kit is complete to last nut. Chasais is fully punched. Full
instructions and point-to-point wiring diagrams supplied.
Unapproachable value at £7/15/-, or factory built 45/-
extra. Carriage 10/-. If required louvred metal cover with
[ 2 carrying handles can be supplied for 17/6.
Where an extra input socket with aassociated volume
control is required for mixing purpoees this can be provided
for 13/- extra.

' MICROPHONES. High fidelity crystal types. Acos 33-1
hand or desk type, 50/-. Piezzo with heavy floor base and

ic stem, £6/19 6.
R.S.C. 4-5 WATT HIGH GAIN AMPLIFIER WALNUT VENEERED CABINETS. Designed for above
TYPE A5

|record changers with provision for housing amplifier and

speaker. Attractive design. Limited number. Brand new
A highly sensftive 4- cartoned £3/19/6, carr. 7/6.
valve quality amplifier
for the home, amall
club, ete. Only 50 milli-
volts input is required
for full output o that it
is suitable for unse with
the latest high-fidelity
pick-up heads in addi-
tion to all other types of
pick-ups and practically
all mikes. Separate Bass
and Treble controls are
provided. These give
full long playing record equalisation.
gible, being 71 D.B. down, 15 D.B. of negative { db: i
used. H.T. of 300 v. 26 mA, and L.T. ot 6.3 v. 1.0 a. is;
available for the supply of a Radio Feeder Unit, or Tape|
Deck pre-arcplifier. For A.0. mains inpat of 200-230-250 v., THE SKY FUUR
50 ¢/s. Output for 2-3 ohm speaker. Chagssis is not alive. |
KIit is complete in every detail and ineindes fully——— —
punched chassis (with baseplate) with blue
‘hammer finizh, and point-to-point wiring diagrams
and instructions. Exceptional value at only
£4/15/-, or assembled ready for use 25/- extra,
plus 3/6 carriage.

|P.M. SPEAKERS. Suitable for use with above equipment.
| Elfiptical 6 X 4 ins. with 2-3 ohm speech coil, 18/9 ea.

COLLARO HIGH FIDELITY MAGNETIC PICK-UPS.
Low impedance with matching trane., brand new, boxed
negli- at fraction of nornal price. Only 31/-.

X s/

T.RF. RECEIVER

Hum level is

FOUR-STAGE RADIO FEEDER UNIT

| Design of 2 HIGH FIDELITY L. and M. wave
T.R.F. Unit with self-contained heater supply and
thorough H.T. decoupling. Only 250-400 v.
15-20 mA. H.T. required irom main amplifier.
Three valves and Low Distortion Germanium
| Diode Detector. Flat topped response charac-
teristic. Loaded H.F. coils, Two variable Mu
B _|controlled H.F. stages, 3 gang condenser tuning.
Cathode follower outgul. stage. Switch po»i(tion for Gram.
Y ble for any kind of pick-up Including latest| A design of a 3-valve 200-350 v. A.C. Mains receiver with and Gram, input and output sockets. Performance com-
ﬁ;;rgflell?;‘ :;pes. HLT, of 250 7.0 mA, and L.T- 6.5 v. |sclenium rectifier. For inclusion in cither of cabimets parablogw thEth i beasdin Fw‘lzer Unktai mFor ﬁ'c; n;iai:lw
13. avaflable for supply of Radio Feeder Unit, etc. ONLY |illustrated above. It employs valves 6K7, BP61, 6F6G, | 200-230-250 v. ypfnﬁuon. u—ii emll- -7} R muors
40 millivolts input required for full output. Fully isolated andis specially d for simplicity in wiring. ity | full set Ol'd ja. r;) &W W %" “"gmﬂ’l‘hi L
chassls with baseplate. For A.C. mains 200.250 v, 50 cycles, |and quality is well up to standard. Point-to-Polnt wiring | and fudividually price partls s 2[/) I
Output for 2-3 ohm speaker. Complete kit of parts with|diagrams, instructions and parts list, 1/2. This receiver b"ﬁt for O‘I:IY £3/14‘5_é&. includlng an ve kno
point-to-point wiring diagrams and ipstructions. Only|can be built for a maximum of £4/19/6 including cabinet. | and every item required.
£3/15/-, carr, 3/6 or factory bullt 22/6 extra. Avallable in brown or cream bakelite, veneered walnut.

R.S.C.AT3-4 WATT QUALITYAMPLIFIER|

A highly sensitive 4-valve amplifier using negative
feedback and having an excellent frequency
reaponce. Pre-amplifier and Tone Control smgesl
are incorporated with separate Bass and Treble

controls giving full tone compensation for Long Playing|

DEFIANT RECORD PLAYING TURNTABLE COMPLETE
WITH MAGNETIC PICK-UP. Pick-up is high impedance
type. Unit 1s housed in a beantifui walnut veneered cabinet
of attractive design. For all standard records (78 r.p.m.).
Limited number. Brand new, cartoned, £5/19/6, carr. 7/6.

LTD,
2.

Postage /9 extra on all orders under | phighly recommend this unit with an amazing performance,

1
W.B, ¢ STENTORIAN ** HIGH FIDELITY P.M. SPEAKERS,
HF1012, 10 watts, 15 ohm (or 3 ohm) speech coil. Where
a really good quality epeaker at a low price is required, we

32 THE CALLS. — LEEDS,

C.W.0. C.0.D. No C.0.D. under £I.
Ize'rrzr;; extra un:;r £5 unless Zarriage c::rgeer stated. Full Price List 6d.
Open to Callers: 9 a.m. to 5.30 p.m. Saturday until | p.m.

Trade List 5d. £4/10/9. Please state whether 3 ohm. or 15 ohm, required.




120 WIRELESS WORLD ' May, 1956

GLADSTONE BADIO, 56a High St, Camberley, Surrey

BARGAINS BY POST, SATISFACTION GUARANTEED. CARRIAGE CHARGES BRACKETED

~valv ower pack neg. f.b. quality amplifier kit, £2/17/6 (1/6). Collaro mixer changer in cream carrying ase £12/19/6 (6/-).
i‘.M'/Is rglu‘sh:ms é vp and msglc ey: wu{l 0. pptrans, £:'9 I9l[ (IO)( -). Battery charger 209-240 v.in2v,6v, 12 v. l-amp. 29f- (2/6).
3 Waveband A.M. chassis 5 v. with o.p. trans., £9/19/6 (7]6). ‘* Al dry battery ’* eliminator for 4 low consumption ‘valves (200 240 v.)
Midget 5 v. A.C./D.C. A.M. Chassis, with Sin. speaker, £5/19/6 (7/6). 90 v. 12 m.a. I.4v. 125 m.a. 45/~ (2/-).
Band HI converter in cablnet. ECCS85 and EF80, £5/10/- (3/-). Chokes 35 H. 200 m.a. 12/6 (2/6). 20 H 80 m.a. 8/6 (1/6).
Ditto, in kit form, less cabinet, £3/2/6. Cabinet IS/- extra. (3/-). I.E. trans. 465 k.c. 7/- pr. (6d.). Crystal diode 1/9 (3d.).
Vv el d:gf:':lf;a(:b:::P(ng':E(xU'-z'v):' £2/7/6 (1/9). Mica condensers .| mf. 1500 v.w. 3/6 (6d.). .02 m( 200 v.w. 16 (6d.)
3-speed mixer autochangers B.S.R., £7/19/6. Collaro £9/9/- (5/- ea.). 'S"le“erd‘”"s 6.3 /d 153.5/9. '63‘1’ 3a. 8I|65(0I:£ e‘ §d., to 8200 pf. 1]
B.S.R. gram. motor 200-240 v. with pick-up £4[5]- (5/-). e et CONCiensers PrELRVEUCSRto P %0 P b
D.C. to A.C. converter 200-250 input 220 v. 50 c.p.s. 25 . output converts Resistors 209 tol. pref, values ; W. 3d., 2/6 doz. % W, 4id., 4/- doz.
your A.C. motor for D.C. mains £4/4/- (6/-). Wire wound 4 W, cement coated, 27, I80. 1.5 K, I.6 K ohm |)- as.
BLOCK CONDENSERS ELECTROLYTICS R i o s
9-60 pf. caramic 3/9
4 mi, 250 vow. ... 16 (6d.) Bmf T 12v. 8d. 40 + 40 pf. ceramic ..........focceeenne 2/9
4 500 3/6 (6d.) 50 T n 1od. 2gang SO0 pf. oot 5/
2 600 2/6 (1f-) 2% T 12 I- Ditto, midget .. 6/6
4 600 36 (1<) | oo Cc 12 1/6 3 gang 500 pf. . 4/~
8 600 7-Q=) § 25 T 25 lod. 4gang 500 pf. ....cocoiiiiiiiie e 446
4 750 s-(3) | 12 T 25 176
2 1200 3/6 (1/3) 32 T 275 (134
4 1500 7/6 (1/6) 12212 T 275 2/~ VOL. CONTROLS
N 2500 4/- (/=) 32-32 C 275 3/- All values.
2 2500 10/ (1/6) 2 T 350 jod. Long spindleless switch .................. 2/3
5 6KV, 10/- (3)=) | 32-16 C 350 3/6 With swltch 4-
32-32 C 350 39 | wow. 25 K 2/~
3 iIggsc) 2/3 W.W. 2 K. /6
P.M. SPEAKERS 16 T 500 3/- 2 M. carbon 2/~
% o o:‘5m6 205( 2Ile"l 2neé 4 :lwo 101 2/6 ?28 E ggg :f-
in. in in. 19/- in. b - .
g i d : 1616 C 500 ! 49 VALVEHOLDERS
T=rtub. C= can. B7G, BSA, BY9A. LO. all amphenol, 5d.
TUB. CONDS.
500 v. .001, .002, .005, .01 mf, Tid. ea. All enquiries answered.  (S.a.e. please.)
.02,.05, .1 mf.,9d.ea. | mf. 150 v, metal 8d. ea Send &d. for further list of bargains. Order with confidence. Add postage for items where
carriage not stated.

. ol H. WHITAKER G3SJ.,
WANTED ! | | COURT ROAD, NEWTON FERRERS, SOUTH DEVON

BC 223 FREQUENCY METERS Phone: NEWTON FERRERS 320 (A.R.B. APPROVED)
WANTED FOR EXPORT 40! 1016 Wo- 1 undaiautal Hiequemolos. Allare ads to ciremely fnt toershece

and frequency adjustment can be given up to 005%. Plated eleetrodes of gold,
silver or alumindum with wired in spot welded contacts are available. Quotations
can be given for any type of eut or mode of ouclllnhon including a complete range for

1 i i se 1 iti flter circuite with flcient wid
ngh Prlce pald fOl' tho‘e m gOOd COndItIOn mn?ec (;]ur n::- “z:rr:‘ is equipped with up- to-E:x:rn:Inmmprodlnc;l:gn uchn!l:}:;
methods, X-i tati suring accuracy of ts. Artificia g by etel
and complete, CASH IMMED IATE. and pl;'.lng r:yy: :ﬁ':gom‘fﬁ:':mdu vacunm c:luam ‘ixng term sctablalltv of the fina)

calibration. Early delivery can be given of most types. Our regrind service is still
avallable and in some cases we are prepared to quote for lowering the frequency of

Send, or write, to your existing crystals.
* L]
SPECIAL OFFER :

De Tollenaere 200 kc DT cut. zem umperatun coefficient over the range - 30° centigrade to

. . +55 t .000% or better, Mode: Face shear,

23 Despard Road A“'Chway London N.19 Sfiver-plated electmde wire mounted. Basing {in. pin spaced. Other bases to
order. £] each.

METAL SPINNING OUR SPECIALITY

PARABGLIC REFLECTORS up to 9ft. dia. LOUDSPEAKER HORENS, Etc., Etc.
POWER PRESSWORK to 250 ton capacity, inciuding Hydraulic

GENERAL SHEET METAL WORK . ARGON . ARC & OXY-ACETYLENE WELDING

SHAWE METAL SPINNING WORKS

SWINTON STREET, KING’S CROSS, LONDON, W.C.I.
'Phone : TERminus 7422/3 Grams : Alipryde Phone London
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SEND STAMPS FOR NEW

1956 28-PAGE CATALOGUE

WIRELESS WORLD

121

QUARTZ CRYSTALS

Type FT243 Fundamental Frequencies
2 pin § inch Spacing.
120 Types: 5675 Kc/s to 8650 Kc/s (Channel 270/389)

(In Steps of 25 Kc/s.)
80 Types: 5706.667 Kc/s to 8340 Kc/s (Channel 0/79)
(In steps of 33.333 Kc/s.)

ERAND NEW AND GUARANTEED 10/- each
Complete Sets of 80 and 120 Crystals available.

SURPLUS VALVES IN

STOCK

ALL VALVES NEV: AND GUARANTEED
/|

FT241A CRYSTALS

54th HARMONIC
2 Pin 4 inch Spacing

Mc/s Mc/s Mc/s
21.1 22.8 26.0
21.2 22.9 26.1
21.4 23.2 26.4
21.5 23.4 27.0
22 4

.0 24.4
BRAND NEW AND GUARANTEED 7/6 each
Complete Sets of 80 Crystals Channel 0/79 available.

FT241A CRYSTALS

200 Kc/fs 10/- each.

/3 each.

10% Discount on al! orders of £5,

MEGGERS
Record Jubior, 500 v., 20 meg. £€8 0 0O
(Leather case '7/8 extra.)
Bowthorpe Continuity Meter
with Internal Battery Read-
ing, 0-500 and 100/200,0000 £3 5 O

CATHODE RAY TUBES
VCR138A WITH SCREEN . £1 15

VCRI39A. 2in. C/R Tube.

Brand new in original cartons

(carr.free) ................ 2115 O
VCR97. Guaranteed full T/V

picture (carr.2/-) ......u... £2 0 0
VGB;G . Guaranteed full T/V

picture .................. £115 0
MU-METAL SCREENS {for

VCR97 or 517. P.P.1/6.... 10 0
8in. ENLARGER for VCR97 or

517. P.P.1/6 ............ 17 6
VCR87. Slight cut-off. Carr.2/- 15 0
3BP1, Brandnew .......... £110 0

RCA 931A PHOTO-ELECTRIC
CELL AND MULTIPLIER

facsimile transmission, flying spot

For
tel and research involving

low Ilght -levels, 9-stage multipiler. Brand

new and guaranteed, only £2/10/~ Special

11-pin base @/-. Data sheets supplied.

Equivalent to Mazda 27M1 and 27M2.
PHOTO-ELECTRIC CELLS

4 Pin

U.X. base
Baird G818- U.8.A. 71A - 868, 17/8 each.

Brand New and Boxed.

B.S.R. RECORD CHANGERS
Very latest type ** Monarch ” in hammere:
gold finish. 3-speed with HGP37 cryatal
turnover pick-up. Plays mixed records.
Brand new and guaranteed. Listed at £16/10.

7/18/6.

THE ‘““TELETRON ’ BAND I§I
CONVERTER
This converter which is built around two
valves type EF80 (Z719) is for uce with
T.R.F. or Superhet Band 1 Television re-
ceivers Complete set of Teletron coils only,
with practical and theoretical wiring diagram
15/~ post free. Chaassia measuring 7in. x
3in. x 1}in., ready drilled to specification,
3/9 plus 9\1 packing and post. Alternatively
const.’mctlon details only with separate

1DSGT 10/~ , 837G uswe'r 12/6 | FClsC 10/-
166 6/6 | 6J7M 128C7 10/- | EF9L 9/-
IR5 7/8 | 6K7G /6 | 12T5GT 7/8 | EB91 -
184 7/8 | 6K7GT 6/8 | 12837 8/6 [ EF50 (Ex-Units)
185 /6 | 6KTM 18 | 129K7 8/6 5/-
}%GT 1’%’6 ggggl‘ 8/8 | 128R7 g;’g EF50 (Red %].v(;)/
- 3 14A7 -
1A5GT 10/- | 6HG6GT 4/- | 25466 10/~ | BF34 6/- CRYSTAL HOLDERS
1HbGT 10/- 6M /- | 25Z5 8/6 | EL32 U6
INSGT 10/- | 6KBGT 9/ | 25Z66GT 8/6 | GU30 12/6
SR N
4 7 M g SSL6GT g6 | krwes 716 FERRANT! TESTVAC
NG ENTGT /8 | 50L6GT KT33C 5 o Gl Vacuum .
ILD5 718 | 8QIGT 8/6 | 50B5 10/- | KT6L 10/-
2X2 5/= 6?{71&{ 8/ 5005) 10/- | KT66 12/6 200-290 &0, o SLo807 [0
W Fmm o gelw sSER. &
- ¥ - | 4 -
Ve 7/8 | e887M 16 { 75 8/8 | PEN46 716 24 v. Blower Motors, U.8.A. Type,
384 7/6 G7TM /6 | 80 . 8/6 | QP25 8/6 Minfature ...o..veereereranaansas 12/6
3Q5GT 10/- | 6X5GT /6 | 807E 7/68 | QP21 8/- 12 v. Geared 3-speed Motors........ 12/8
504G 8/6 | 68HT7 /6 | 807USA 10/- | QP230 8- G.P.O. Telephone Handset (Press/
5Y3GT 8/6 | 63A7 /6 | 803 35/- | P61 &/- Talk switch in handle) .......... 25/~
543 8/6 | 65Q7 /6 | 805 35/- | 8P41 4/-
e 86 | S8rior o |sia Lo |Tmawm 1o T TRANSMITTING
6A8 10/- | 8877 /6 | 8724 21/- | o1 5/- "'"";T}{,'}F «TYPE 81"
e | || = T2 105] | size 7am. x 6in.x 8in. - Complete with Valvea
6ACT 6/6 | 7a7 16 | 9006 8- | Us2 8/6 Type CV415, CV309, 2-6AM6, 2-7D9 .ng
BAGT 10/- | 7C7 /6 | 954 5/ | VP23 6/6 3_“‘&12“ c(‘)ﬂrgml 4,860 ke/s. Fully wire:
6B8 7/8 | TH7 /6 | 956/7 B/- | VP41 716 "
6C4 716 | 7B7 159(»& vmsgA 4/ £4/10/- complete.
- - - 2 b
i [ S o - | YU10A 4] | MINIATURE LF. STRIP TYPE
6J5M 5/- | 9D2 4/~ | CK510AX /= VR11)0/30 8/6 4373 9-72 MEG.
BGAME B/- | 4D1 /- D1 = 50/30  8/8 Brand new miniature I.F. 8trip size 10$in. X
6AGS 7/6 | 1246 16 | D41 - ETV1280/40 15/~ 23in.x 3in. high. Valve line-up: 2-EF92;
ABA6 8/6 | 13c8GT 2/6 | D42 /- | 8130 7/8 3-EF91 and EB91. With circuit.
6AT6 9/~ | 12H6 16 | D63 /- | VBTO (7475) 7/6 Price (less valves) 7/6 p. & p- 1/6.
6F8G 7/6 | 12K7GT /@ | BA50 2/-| XH @v) 4/- This I.F. 8trip is part of above equipment.
6BES 10/- | 124H7GT  8/6 | EB34 /6 | XP(1.4v) 4
hee, 3§\t 88 mes  geinm, g8
6VEGT 0 g -
GVAM 10/- | 1284767 '8 | BP9 '8 | B3 8/6 {U.S.A. INDICATOR UNIT
6J6 9/- | 128Q7GT /6 | ECM35 12/8 | 0z4 2= ) BC929A
6AKS 9/- | 128G7 /6 | 8P13C 4/- | 0Z4A - Complete with 3BPi C/R tube and screen.
‘UG w/¢ | 128H7GT 1 | ypP13C 4/~ 7 valves—2-68N7GT, 2-6HBGT, 616, 2X2.
B8X5(+, volume controle, condensers, etc.
1deal for portable ’scope. In blac}( crackle
OBSOLETE TYPES (Available from Stock) %«'g]fﬁ_si::r'l5§i§h>;;9in-x9iﬂ- BRAND NEW.
P2 3/8 | VE2B 8/6 | MS/PEN  7/@ | 354V 5/- — i
Pr 9P Tbbea 86| OLiss  sh|MULe &g
mesa  gclrwes o0 jaser S lwme o sel | SRNORIKIE TAGKIE SETs
YLz gy ECi38/c 10/~ | EENDDA02D L SE 25/~ Special offer of above set, complete with 5
8e2 Si61| Ee 30 a0 12/ valves, 4-ARP12 and ATP4, with oircuit.
Range 7.4 to 9 Mc/s., These sets are not
LATEST TYPES NOW IN STOCK guaranteed but are serviceable.
EBC41 {o/- | EABCR0 10/~ | 12AT6 PABCS0 195//6 -
EY51 /- EOCS5 - { 12AT7 - | 6AU6 i
Evdl B | EF80 10 | 13436 8’,. 11793 el || e e L
Bgso 100 PLu 136 |i28Es 10 |DKes 10
EM34 10/: PL32 120/- 12AHS8 12/6 DL96 10/- 62A INDICATOR UNIT
UL41 11/- PYRI 10/~ | 36W4 8/6 | DAF95 10/- Containing VCR97 with Mu-Metal Screen
Uv4l 11/- | EM30 10/~ | PCF80 15/- | DF96 10/- 21 valves: 12-EF50, 4-SP61, 3-EA50, 2-EB34.
UFP41 11/- | 6X4 8/- | EBF80 11/¢ B84 15/- Plus Pots., Switches, H.V. Cond,, Resistors.
UCH42  19/¢ | PY82 10/- | EF85 10/8 | 6AQ5 10/- Muirhead B/M Dial, Double Deck Chassis
UBC41 10/- | PCC84 12/8 | EF89 10/- | PCL82 i2/¢ and Crystal. BRAND NEW ORIGINAL
DK40 10/- | PCF82 12/8 15/- | ECH42 12/8 CASES, 67/6. Carr. 7/6.
EF80 10/6  12AU7 9/- ,

SPECIAL REDUCTICN

10 EF50 (Ex-Brand New Unita) 5/~ each
10 EF50 (Red 8ylvania ex-new units) 8-
6K8G, BK7G, 6Q7G, 524G, 8VEG
1R5, 185, 1T4, 184 or (384 or 3V4) ...
DKS6, D¥96, DAF96, DLOG

12K8GT, 12K7G’l‘ 12Q7GT, 35Z4GT,
I)SA7G’I.' 128K7G’I.' 128Q7GT, 352411 T

each’

6K8G, 6K7G, 6Q7G, 25A6G, 25Z5 (or25Z6(x)
T

ALY or rIII ‘IHI

J7/8
296 .-

FOR SETS OF VYALVES
IA7GT, INGGT, 1HBGT, LASGT (or msm‘ or dQEbT)

PYE 45 Mc/s, STRIP
TYPE 3583 UNITS

ily priced parts List, 6d post paid.
The kit ding all the
above. valves, etc., down to the last nut and
bolt, can be supphed at 48/@ only, plus 2/-
Built up and tested

Size 15in. x 8in. x 2in. Complete with packing post.

45 Mc/s. Pye Strip, 12 valves, 10 EF50, 68/0. Powar Pa.ck Kit 92/8

}}BI;;‘ s;nd EAS50, volume controls, a.nd hosts

of Resistors and Cond New

Modification data lied. CRYSTAL MICROPHONE
“Price 6016, " Car INSERTS

Price 89/8. Carriage paid.

INDICATOR UNIT TYPE 182A
Unh. containe VCR517 Cathode Ray 6in.

NEON INDICATOR, striking at 80 volls, Fa
VRYLA. The Belected EF50. Brand 1ew

10/= cach, 90
KLYSTRONS AND MAGNETROKI. 7aiAl
417A - 3354,

anet IRbing,

2=
s Byivisnia arigitial cartons,
= TRGB - CV128 - 726A -

for ben.

Prives on npplication.

lete with Mu-Metal screen, 3
EFbO 48P61, and 1 5U4G valves, 9 wire-
'o\md volnmo controls and quantity of
resistors and eondensers. Offered BRAND
NEW (less relay) at €7/6. Plus 7/6 carr.

* Radio-Constructor” 'scope circuit included.

Ideal for Tape
Recording, Gramo-
phone  Amplifier,
etc. Very sensitive,
Guaranteed and
Tested, 5/ (ex-
units), or 8/8 Brand
new and boxed.
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COMBINED AERIALS

/ offer many advantages over separate Band I and Band III aerials when

used with multi-channel receivers which require only a single input.
/ They require only one common mounting, and no matching net-
< L work to combine the two signals, and if correctly designed the Band I

section may add to the Band III signal pick up. Both sections may
be made directional when the transmitters are reasonably co-sited in
] relation to the receiving aerial. When directive properties on the Band I
section is not required this may comprise a single dipole giving complete
L s - freedom of orientation of the Band III section.

The angle given to the Band III elements of the Wolsey combined
/V aerial is designed to take advantage of the fact that a Band I dipole
operated at Band III frequencies has a radiation pattern usually com-
prising four major lobes approximately at the same angle from the
B horizontal as the elements on the Band III section are disposed with
the result that increased pick up is achieved on Band III.

WOLSEY~— Pacemakers to the Aerial Industry

WOLSEY TELEVISION, LTD. 43-45 KNIGHT'S HILL

WEST NORWOOD, LONDON, S.E.27 iTEL. GIPsy HIII 2207

GRAMS: KWIKFIX, WESTNOR, LONOON. CABLES: KWIKFIX. LONDON
. (Gas Purification & Chemical Co. Limited)

SD+4

HL+-4

w17

A. €. SOLENOID tpe 3A- i AR VA M || manutaceurers

Continuous § lb. at §”

receive immediate attention.

Larger and Smaller Sizes

et (o & Manufacturers and suppliers of Loud Speaker
to the Radio Industry. If you
have a problem get in touch Grills' for the
100% PRODUCTION | with our technical depart-
INSPECTION , ment, your enquiry will Radio Industry.
|

Available. Also Trans- M
formers to 6kVA 3 Phase | MOSS WIRE MILLS
LIMITED I

B. A. WEBBER LTD. 123 Greenwich South Street,

18. FOREST ROAD, KINGSWOOD, BRISTOL, _ Phone: 74065 London, S.E.10. M \
——————— — Telephone : TiDeway 3281. e =

SPECIALISTS IN R.F. COILS

PROTOTYPE, DEVELOPMENT & BULK WAVE-WINDING
OF HIGH “Q” COILS, COIL PACKS, ETC.

JUST OUT ! — For Home Constructor or Trader.

A simple but very efficient Band Il Converter for all TV
sets (including TRF). Approximately one hour to build!
Guaranteed no breakthrough of Band | or reradiation.
Will convert any Band [l Channel to any Band | Channel.
AC or AC/DC. Excellent results assured. Kit £3/5/~. Ready
wired £4. Postage and pkg. 3/-.

ﬁm., Send 7id. in stamps for circuits,

practical drawings, of F.M. Tuner,
Band Ill Converter, various T.R.F.
and Superhet circuits, Miniature circuits, Switching circuit,
Price Lists, etc. Components and information supplied
concerning most published circuits in WIRELESS
WORLD., PRACTICAL WIRELESS, RADIO CON-
STRUCTOR

418 BRIGHTON ROAD, SOUTH CROYDON,
SURREY Telephone : CROydon 5148/
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C.R.T. ISOLATION TRANSFORMERS VALVES
Manufacturers Surplus and ex-Government Types
For Cathode Ray Tubes having Heater/Cathode short Brand New Boxed. All Guaranteed Perfect.
circuit or for C.R. Tubes with falling emission. 5/6
Type A, Low leakage windings. Ratio 1 :1.25 giving 8/6 BAG3 | 10/6
25% boost on Secondary. 1R8 6B8 5Z4
10/6 each With Tag 1T4 D2 6L6
10/8 each Panel and 185 128H7 8Q7
10/6 each Solder Tags 384 EF30 EQUIP. | 12AT7
10/6 each 3V4 8P61 12K7
10/6 each 5U4 BP41 12K8
Dmo with mains primaries 12/6 each. 8ACT PEN46 I 12Q7
gyl:e l; A N:ngx; ll!;))lsl‘ %0/2401501231. LoIv; Cltp;eity. M‘nlﬁ 6AME EF§2/W77 2524
utput 2, 4, 6.3, 7.3, and volts. put has two taps 6ATE -
which inorease output volts by 25% and 50% respectively. ALL WAVE RADIOGRAM CHASSIS 604 1/6 3;‘2%
This transformer is suitable for all Cathode Ray Tubes. THREE WAVEBANDS FIVE VALVES 6F12 EA50 EBC41
With Tag Panel 21/~ each. S.W. 16 m.—50 m LATEST MULLARD 8J6 . % T EBF80
Type C. Low capacity wound transformer for use with M W. 200 m.—850 m. ECH42, EF4], EBC41, 8J7 2X3 EcCcCsl
2 volt Tubes with falling emlission. Input 250/240 volts. L. W. 800 m.—2,000 m EL41 EZ40 6K8 Cve ECH35
Output 2.2!.2}.”.3 volts at 2 amps. With Tag Panel 12 month Guarantee, A.C. 200/250 v. 4-way swilch. 68L7 E1148 ECL8¢
7/6 each Short-Medium-Long-Gram. ~ A.V.C. and Negative 68N7 | EB34 ECH42
All Isolation Transtormers are individually boxed, labelled feedback, 4.2 watts. Chassis 13}in. x 5}in, x 2}in, 8V6GT — 1 EF4l
and clearly marked with relevant data. Glass Dial 10 x 4}in., horizontal or vertical available. 6U5/Y63 3/6 Mullard EF50
NOTE:—It is essential to use mains primary types with 2 Pilot Lamps. Four Knobs, Walnut or Ivory, aligned 787 3D6 Mullard EF55
T.V. receivers having series connected heaters. and calibrated. Chassis isolated from mains. I 8D3 SH6M EF80
DET18 - = EL41
RESISTORS. All values. 10 ohms to 10 meg., 3 w., 4d.; BRAND NEW £10.10.0 csr. s DKL S8 EZ40
SIGHOSTABILITY. 4 %o T%, 2/~ All prel Match Daral 6as Mois
. & w., 1%, 2/-. All preferred values L od g 5 X, MU14
Lo iy atched 3-ohm speakers 8” 19/6, 10” 25/ s 833 PIaI
13 wag wg.s;lwoml:‘?m%zsgsrons { }{g DL34 | 6KTG ;IYB?
wa ohms— ohms 2 82
U 68K7
16 watt z- | RECOMMENDED FOR ABOVE CHASSIS ERsERy . Enol | 1
15,000 chms—50,000 ohms, § w., 1/9; 10 w. 2/3 | ] RED ! HVR3 (near) N78
WIRE-WOUND POTs, 8 WATT LAB, COLVERN ETC. EFoL VRI16 L
e-nel in. T.V. Type Standard Size Pots., 2iin. | Pl
Knurled Slotted  Knob, Spindle High Grade. ‘Al essey 778
All values 25 ohms to 30 Values, 100 ohms to 50 K., o 024, 1A3, 6BEG, 6BWS, 6C6/77, 6D6, 6F6, 6K7GT, GK7M,
K., 3/- ea. 50 K., 4/- 5/6 100K. . 6/6. S ee 68A7, 6V6G, 6X4, 6X5, 1246, 12AX7, 12BA6, 12BES,
Difto Carbon Track 50 K. | W/W EXT, SPEAKER ultll p | 15D2, 807, EF39, EL33, HVK24, PEN25, U22, UF4l
to 2 Meg. 3/-. | CONTROL 100 3/-. VP23, V870.

oP TR,ANSFORMERS Heavy Duty 50 mA., 4/6. Ditto,

tapped primary 4/9. Multiratio, push pull, 6/6 Tapped

small pentode, 3/9. Hygrade Push Pull 7 wis.,, 15/6.

L.F, CHOKES 15/10 H. 60/85 mA., 5/-; 25[20 ﬂ 100/120

mA , 11/8; 20/15 H. 120/150 mA., 12/6 5H. 250 mA., 15/-.
AINS TRANS, 350-0- 350, 80 mA 83v. tapped 4 v. 4 a.,

5v. tapped 4v. 2 a,, ditto 250-0-250 80 mA., etc., 21/-.

LF. TRANSFORMERS. 465 kce. Pye Radio, midget size,
23in.x {in.x }in., 7/6 pr. With data sheet.

HEATER TRANS. Tapped 200/250 v, 6.3 v. 1} amp., 7/6.
COPPER PLATED AERIAL RODS. }x12in. push fitting,

3/~ doz. Post 1/-.
ALADDIN FORMERS and cores. {in, 8d., Qin, 104
1in. sq. xllln and

4in, FORMERS with Case and Core;

in, 6. X 24in., 2/~

SLOW MOTION DRIVES Epioyclic ratio 6 : 1, 2/3.
TYANA. Midget Soldering Iron. 200/220 v. or 230/250 v.,
14/11.

SOLON MIDGET IRON. 25 w., 22/-.

MIKE TRANSF. Ratio 50 :1, 3/B ea., new and boxed.
MAINS DROPPERS. 3 x1iin. Three Adj. Sliders, .3 amp.
%50 ohms, 4/3, .2 amp., 1,000 ohms, 4/3.

LIKE CORD. .3 amp., 80 phms, per foot, '.2 amp., 100 ohms
per foot, 2 way 6d. per foot, 3 way 7d. per foot. o

CRYSTAL MIKE INSERT. Famous make, precision
eerrd. Size only 1§x3/16in. Bargain Price,
No transformer req 4

LOUDSPEAKERS P.M. 3 OHM.
7in. % 4in. Goodmans, 21/-.
8in. Goodmans, b
10in. Rola, 30/-.
12in. Plessey, 30/-.
2416.

%8

6}in. Goodmans, 18/6.
6}in, ditto w/Trans., 21/-.

8in. M E. 2.5 k. or 2 k. fleld, Lupped 0 P. transf.,
CRYSTAL DIODE. G.EC., 2/- 4 4/-
CRYSTAL SET CONSFRUCTION,

40 CIRQUITS USING GERMANIUM DIODES 3/-.
H.R. HEADPHONES, 4,000 ohms. Brand new, 17/8 pr.
SWITCH CLEANER F]nid, squirt spout. /9 tin.
TWIN GANG TUNING CONDENSERS. .0005 mid. midget
with trimmers §/6; 375 pl. midget less trimmers 6/6;
.0005 Standard size with trimmers and feet 9/-; less trimmers
8/-; ditto, soiled, 2/8.

PURETONE RECORDING TAPE

1,200ft. on standard fitting 77
Plastic reels. Brand new boxed 17/6

VALVE HOLDERS. Pax. int. Oct. 4d., EF50, EA50 6d.
B12A, CRT, 1/3. Eng. and Amer. 4, §, 6, 7 and 9 pin, 1/-.
MOULDED Mazda and Int. Oct. 6d,, B7G. BSA, BSG, B9A.
9d., B7G with can 1/, VCR97 2/6 BYA with can, 2/6.
CERAMIC EF50, B7@G, Int. Oct. 1/-. B7G with can, 1/9.
SPEAKER FRET. Woven Plastio TYGAN, Walaut tone,
12in. wide, 2/- per foot, Expanded metal, gold or silver,
9}in. x 12in., /- per piece. Bilver 15}n. x9Hn., 2/-.
WAVECHANGE SWITCHES.

2 p. 2-way, 3 p. 2-way, short spindle .......
5 p. 4-way, 2 waler, long spindle .
2 p. 6-way, 4 p. 2-way, 4 p. 3-way, long spindle ....
3 p. 4-way, 1 p. 12-way, long spindle 8609

KNOBS. GOLD ENGRAVED. Walnut or Ivory.
diam,, 1/6 each,
¢ Brilliance—On/Off,”

1in,
¢ Focus » * Contrast  * Brilliance.*
“ On-0f,” ¢ Volume,” * Vol-
On-Off.” ¢ Tome.” * Tuning.” * Treble.” ¢ Bass.”
¢ Wavechange.’! ¢ Radio Gram.” “SML Gram.”
st Record-Play.?” * Brightness.’® Ditto, not engraved, 1/-.

Changer

(Limlted periad) £8 19 6

Brand new Plessey 3-speed Antochanger Mixed Unit

for 7, 10 and 12in. Records. Twin Hi-Fi Xtal Head
with Duopoint sapphire stylus. Plays 4,000 records.
Sprung mounting. Baseboard reguired 15} x121in.
Height 5iin. Depth 2io. Super Quality. Post free.
A.C. 200/250 v,

B.S.R. MONARCH

3-SPEED MOTOR & TURNTABLE,
XTALPICKUP,ACOS TURNOVER HEAD

ECIAL OFFER the t |
SPEG POST 2/8 = W £4'15'6

UNREPEATABLE BARGAIN
GARRARD 3 SPEED AUTOCHANGER

Mod. 75 our price £8 19 6

regret no C.O.D. Carr, 6/6

Teletron Band lll Converter

For London, Midland and WNorthern

Transmissions
Suitable for all T.V. makes.
Superhet.
Ready wound coils, two EF80 valves, all
components, punched chassis, circuit diagram,
wiring plans. COMPLETE KIT for mains
operation 200-250 v, A.C. £3/10/-.

AS ABOVE less POWER PACK. Requires
200v. 20 mA. H.T. 63v. 6a LT, £2/5/-

T.R.F. or

Mains Transformer to above Spec. ... 10/6
Min. Westinghouse Rect., ditto 8/6
Punched and drilled chassis 3/9
Larger chassis for Mains Model 6 -
Teletron Coilset with plans 15/-
Full plans and circuit details ... 6d.

rel. THO 1665. Buses 133 or 68 pass door

We have no connection with any other firm.

RADIO COMPONENT SPECIALIST

S.R. Stn Selhurst

48-hour postal Service.

1216
ECF82 PCC84 PCF8) PCFS‘Z
12K 8, 12Q7, 12K7, S'SLK 3574.
SPECIAL PRICE—a"‘/G THE Sl-‘l
2/@ BRAND NEW 2/6
SUB-MINIATURE VALVES—WIRE END8—EX-DEAF
AID APPARATUS R.F. PENTODES 625V. F.IL.
TYPES DF70 AND CK305AX.

T.V. PRE-AMP. FAMOUS MAKE

‘Will amplify output of your Band 8 Converter. Tune-

able Channels 1 to 5. Midget size. High gain fringe

model. B.VA. Valve. Full instructions supplied

READY FOR USE (H.T. 200V., L.T. 6.8V., 3 amp.
red.)  PRICE 25/~ each. BRAND NEW.

SPECIAL MAINS POWER PACK for above, 25/- extra.

Volume Controls | 80 Coaxial

ohm
CABLE

Long spindles.  Guaran- Semi-air spaced Polythene

teed 1 year. All values mlulated tin. dia. Stranded

10,000 ohms to Meg.

No Sw, S.P.Sw, DJP.Sw. Losses cut 50% 9d. yd.
- G- i) STANDARD

EXT. SPKR. TYPE 3/- | {in. Coaxial 8d. yd

COAXIAL PLUGS 1/-
SOCKETS 1- OUTLET BOXES 4/6
T.V. AERIALS. Band I. Judoor Inv. T., 13/8.

Band 3 Dipole indoor, 6/6. Band 3 Twigs, 4/6 pr.
BALANCED TWIN FEEDER per yd. 6d4. 80Q or 300Q.
TWIN SCREENED BALANCED FEEDER 1/- yd. 80 ohms.
TRIMMERS, Ceramie, 30, 50, 70 pl., 9d. 100 pf., 150 pf.,
1/3. 250 pt., 1/6, 600 pi., 750 pl., 1/9

ALUMINIUM CHASSIS. 18 sw.g. Plain. undrilled,
with 4 sides, riveted corners and lattice fixing holes,
with 2}in. sides, 7 x4in., 4/8; 8 x6in., 5/9; 11x7in..
6/9; 13x9in., 8/8; 14x1lin, 10/6; 15x 14in., 12/6
and 18 x 16 % 3in., 16/6.

CHROMIUM PEN TORCHES with baltery and ms. 2’5-
BLACK CRACKLE PAINT. Air drying. 3/- tin.
WEARITE * P " coils 3/-. OSMOR * Q** coils 4/-.
P.V.C. CONN, WIRE, 10 colours, single or stranded 2d. yd.
5in. RADIO SCREWDRIVERS 44d. each.
NEON MAINS TESTER SCREWDRWER 5/6.

VCR97 TESTED FULL PICTURE £2

S N T
MULTICORE SOLDER 60/40. 18 s.w.i., 3d., 18 s5.w.g., 4d.
yard, ib. 2/6.

2/
ALL BERNARDS BOOKS IN STOCK, List S.AE.
VALVE MANUALS. Parts I and II, 5/- each part.

F.M. TUNER COIL KIT 22/8. H.F. coil, Aerial Coil,
Oseillator Coil, two LF. Transformers 10.7 Me/s.
Detector transformer and heater choke. With oircuit.

e
CONDENSERS. New stock. .001 mid. 7 kV. T.CQ.C, 5/6.

DOUBLE SOCKET 1/3

Ditto, 20 kV., 9/6; 100 pf. to 500 p[ Mloas. 6d.; Tubular
500 v. 001 to .01 mfd., 8d.; .05 . 25 1/8; 5 1/9;
1/350 v., 9d.; .1/600 v. ‘135 A/, 500 v 3/6

"NEW ELECTROLYTICS. FAMOUS MAKES.

TUBULAR |  TUBULAR CAN TYPES
1275 v. 2j- | 100/256 v.. 3/ | 8416/450 v. 5/-
2/450 v. .. 2/3 [ 848/500v. 4/6 | 1+16/600 v. 6/-
4/450 v. 2= | 164-16/500 v.6/~ | 194+24/350 v. 4/6
8/450 v 2/3' GAN TYPES | 32+32/350 v. 4/6
8/500 v. 2/9 | Clips...... 3d. | 32412/450 v. 6/
16/450 v... 3/6 | 16/500 v... 4/ | 64+120/2T5v. 7/€
16/500 v 4/- | 32/350%v.. 4/- | 64+120/350 v.11/6
32/500 v... 5/6 | 64/350 v... 5/6 | 1004200/275 v.
25/25 v. 1/9 | 100/275 v. H/6 0/6
50/25 v 1/9 | 250/350 v. 5/6 | 1,000+1,000/6 v.
50/50 v. .. 2/-'500/12 v... 3/~ ' 6/6

Please address all Mail Orders correctly as below.

307 WHITEHORSE RD., WEST GROYDON

OPEN ALL DAY—-(Wed. 1 p.m.)
P.&P. -

10-page list S.A.E.
€2 orders post free.  C.0 D. Service 1/6
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gec] DEMOBBED Great Britain’s Valve Mail Order House
TV i VALVES 2/6 Al —
CONVERTORS MANUAL I o S

Giving equivalents of British and | jp5 96

Suit any A.C.% American 8ecrvice and Cross Refer- Deposit onl
set. No Altera- § ence of Comruercial Types with an «}GB: 83’16_ &8 rn'thly 1;{9, 4,- 15:&:;
tions. Appendix of B.V.A. Equivalents and | y7 5/~ Kits 12/6.
down § Comprehensive Price List. We have | 17 ng 6/6 A.C. ELECTRIC - 5. Blade
5 = and @ § still some Valves left at very old | 144 g/- P YER e Su:a Kits
monthly of 25/- Budget Rates (331%) which are | 37ps 8/6 AINT SPRA 9/ r
or £7/10/- cash,§ actually sold at the old price. (1951 | 1pg 9/~ Eloetr]
rate.) Just plug in and ciric
1R4  9/8 sler thai Cash daw 56/-
1R5 9/~ B e Elec.
. ush an. ce -
Headphones, Low 184 10/- :!bf’:;. Pn:t 2., 75/ Pri 101-.
Res. ... 8- [ 188 9 “Elect le PAINT
o s ectr c
Bigh Res. 17/6 0 [ 15 10/8 v°‘!:.3l‘s‘s§‘c‘;’°‘ STRIPPER. Out-
Soldering rond 1056 0/~ - ates lowlamp.
1 1o - ¥ (R paratiny ooy
” - | 1w - (No paraffin.) Fool-
"‘”{ Neon Im 243 10/ Less switch proof electric tool.
ann dicator  19/3 2A9, %;- | ” P 133/;3 gl»ulcr acllxd fF“:)elrd
4 24! - earite Coils 3/~ ean and safe.
SERVICE SHEETS Induatrial Neon {
The one you require enclosed I8 Testers, A.C.[ g}f %I/e_ | 4 mtd. Cond. 2/- mL;:c C%:tes}d l;k; 5’6
available in a dozen assorted 10 6 D.C. .. 76 3D6 G- B.T.H. Ger- B pour. A.0./D.C. One
of our best choice. ‘ 3Q5 11/- manfum  Diode year guarantee
384 10/6 8/6 with Circuit 2/ 42/6 cash. mM'ly °| 5/5
Testoscopes, _re- 3v4  10/- ggz %’ﬁ |;¥1 l%lﬁ 84/624 8/6
duced to 29/- 5T4 1210 | ¢ g [ sa1  io/6 | BINT 17/ ; Chassis Cutters || y.vurdo Bsc
Trstprods 2/- 5U4 10/6 11726 T/- AL TCD;
sxa 1p/- | BT 8L SD2 108 | so4H 15/ with Keys Loctal
Colour Code In- o¥s 1y 68 11/8 | D2 ESYN /7] Holders, dos.
dicators  1/- 523 11/- | OKS 10/6 | 11D 11/7 5 27- sThe eaciest and 4/-
Unifiez  Cabinet 3z4 11/~ |6K7 U6 quickest way of R ouizo Battery
Polish.. 1 L 6A3 11/- | 6K7M 9/8 | 12AT7 10/8 | ;13  117/- cutting holea in sheet Tester 52/6
ol e . sas B |GKD LS| LAY Se |58, 7% Sonsitts of theee murier | AMMETERS
It X
avetiread | ALL MAINS THREE [ciz7 o6 |8t 26 | 1255 65 faon ol el (!
P t, Tin 5 Finc Midget 3-valve Mains Recelver. | gacs ~ 9/~ | 6N7 9/= | 128A7 10/8 | 954 5/@ | Allen screw. The operation is quite 30-0-30 -
lement, Tin 5/~ yome, Light,. etc., at good strength. 6AC7 8/6 | 6Q7 12/6 | 128C7  9/- | 955 8/6 . Pricea incl key {in., 12/4; Spirit  Blow
Radio Maps 2/~ Build yourselt—3 valves, rcady- | 6AG5 @9/- | 6BT7 7/9 | 128F5  8/- | 958 2/ - 12/4; {in., 13/4 lin., liln and Lamps 12/6
Bulgin Buzzers wound coil, tuning condenser, mains | 6AG7 15/~ | S8A7  8/6 | 12SH7 8/8 | 957 12 16/- eachi 1fin. and 1jin., &

13in
3/-f transtormer—everything except | 6ALS 9/ | 6867  9/6 | 128J7 9/6 | 10994 7/9 18/- "each; 13in., 19/9; 2m 31/9. Multicore

spe..ker and cabinet, Data av. < . | 88H7  8/- | 128K7 12/- | 1525 2¢in. 36/9; lin. square 24/3 Solder @d.
""a:‘ff’e Cone 2{-. Bpeaker and cabinet 22{;2 10’3.6317 8/8 | 128Q7 10/- | 1506 8,% All prices are wnh keys
ges 16§ 2005 uble 1t required. GAK7 15/ |6SK7 8/8 | 128R7 "9/- | 1904 10-
6B4 9] lesm 11/- | 13Y4  9/6 (7103  “@/6 AR ae PIFCO
S 6B7 11/ {0887 8- [ 14B6 10/~ (9004 7/6 | Batt.  inter- | All-in-one Radio-
Montvase | | 6B8 106 | 607 8- | 17 8/6 105006 7/8 | §1o'c kin g metera.C./D.C.
3 6BA6 11/6 | 6V6 9/6 | 18 10/- | sToP PRESS | §] copper rods, | * Circnit Test.
P 6BE6 8/9 6X4 10/~ |19 10/- | BARGAINS doz, 2/8 | * L.T. & HT. Tests.
.001-1 GBHG 11/- (6X5 86 24 17/8 | xgry 4. || U.saF. | * mATet
MICROMETER 6BJ6 11/- | 6ZY5 86 | 25AC5 “6/6 | yros o/ Throat * Valve Test.
6BW6 10/6 | 8Y6 10/~ | 2524 9/~ | vy §ig | f Mikes (worth J] Continuity and Re-
Brand new 6C4 7/6 | A7 9/6 | 2525 10/~ | yggy . R 5. sistance Teata. Com-
Precision 6C6 /- ;g; 1110//‘3 gg 821/6 8020  4)- Speaker plete  with  Test-
Instrument BARGAIN - 6c8  11/- S\ - lvOR97 19/~ Fabrie Leads.
1 0 . Pleass enquire for any number not list, Post 1/-. % perog. i1 § B 2/6 Post 1/-.

gl"l"lllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIE

THEWORLD'S GREATEST BOOKSHOP

Ask ARTHURS FIRST

Valves and C.R.T.s in great variety
AVO METERS IN STOCK

Avo Model 7 .
Avo Model 8 .£2310 0
COSSOR Oscilloscope Model 1035......£120 0 0
COSSOR Oscilloscope Model 1052...... £104 0 0
ADVYANCE AND TAYLOR Meters always in STOCK
LEAK TL/10 Amplifier and *‘Point One"’

* * FOR BOOKS4Y%¥ %

NEW AND SECONDHAND
Technical Books

Foyles have Departments for Gramophone Records,

. £1910 0

Pre-Amplifier. Complete..... ......... £28 7 0 Stationery, Handicraft Tools and Materials, Music,
LEAK F.M. Unit with bullt in Power Magazine Subscriptions, Lending Library.
SUPPlY o, 119-125 CHARING CROSS ROAD, LONDON, W.C2

JASON F.M. Unit with Power Pack.
CHAPMAN F.M. 81 Unic £21 0

Gerrard 7660 (20 lines) I Open 9-6 (Thurs. 9-7)

Nearest Station : Tottenham Court Road

0
0
0

S

ANuALS o b |IIIHIIIIIIIIIIHIII|IIIIIIIIIIIIH"NIIlI||IIIIIIIIIII|H|lllIlllllIIIIIIHIIIIIIIIIIIIIIIII
vl}l;“{e (7 10 6 LOUDSPEAKERS, RADIO, iz
8‘;‘[: TELEVISION, RECORDERS

AND RECORD PLAYERS OF

POLYTH EN E
LEADING MAKES
e aNaipger] fubiectincs Jbeie INSULATORS, END CAPS, PLUGS, ETC.

unsold and to price alteration.

Osram Part %
Brimar No. i
Multard Replace- 2 6
ment Guide ...
Artand Science in
Sound reproduc
tion by F. H. Brit
n,
talPostage 6d extra.

@ WE WELCOME YOUR
ENQUIRIES on Radio and

for
T.V. AEeriALS

Standard Articles or Special Mouldings

EST.
1919 AMPLEX APPLIANCES (KENT) LTD.
Y, LTD. 19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT
PROPS: ARTHUR GRA (RAVensbourne 5531)
GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C2 All export enquiries to

TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON ANTEX LTD., 3 TOWER HILL, LONDON, E.C.3




May, 1956

WIRELESS WORLD

125

\El/ FOR VALVES—GUARANTEED NEW AND BOXED

ALPHA
N 80 8/6 | EE41 8/-| PLB3 13/~
807 6/6 | EBC41 11/~ | PP225 5/~
/ \ b 8D2 2{9 | EBFBO 11}6{ PY80 10)-
sD2 39 | ECC3I 8/6; PY81 1176
9001 5/6 { ECC84 12/6| PYB2 10/6
0Z4 6/~ | 6F6M 8/6 | 9003 5/6 { ECH35 13j6| QP2) 716
1A3 6/~ | 6FI1 13/- | 9004 5/6 | ECH42 10/8] SP22 6/~
IA5GT  6J6 | 6FI3 13/6 | 9006 6/~ | ECHBI 13/6 | SP220  6/9
1A7 11/6 | 6FI5 13/6 | 954 2/~ | ECLBO  10/6 | U22 8-
IC5GT 89 | 6G6G 4/ | 955 4/9 | EF22 8/6 | U329 136
IHSGT 10/6 | 6H6 3/6 | 956 3/6 | EF4l 11/6 | U403 10/~
INSGT 10/6 | 6J5/GT S| 10C2 12/6 | EF42 13/6 | U404 9/-
L4 6/6 | 6|5M 6)6 | 10F1 12/6 | EF80 10/~ UB4I 8/~
ILDS 619 | 6)6 716 | 10F9 12/6 | EFB6 10/6 | UBC4) 11/~
IRS 8j- | 6J7G 6/6 | I0PI3 1146 | El 12/6 | UCH42 11)-
IS5 716 | 6K6GT _ 6/6 | 12A6 6/9 | EL41 11/6 | UF4l 1ije
T4 7/6 | 6KTGIGT 12AH7 6/9 | EL84 12/~ | UL4) 11/6
1us 8j- 5/9 | 12AT7 9)- t EM34 1je | UY4! 10/6
2X2 4/- | 6K7 6/9 | 12AU7 9/6 | EM80 12/6 | VR2I 3/~
3A4 7i- | 6K8G 8/9 { 12BA6 10/- | EYS5) 13/6 | VR53 6/6
3Q4 9/6 | 6KBGT  9/6 | 12BE6 10/- | EZ40 10/- | VR54 2}~
3Q5 10{- | 6L1 13/6 | 12C8 8/- | EZ4l 1lj- | VRS55 716
306 5/6 | 6L6G 9/- | 12H6 5/- | EZ80 12/6 | VRS6 6)—
354 86 | 6LTM 7i6 | 125 6]- (Ell48 2)- | VR57 8/~
3v4 Bj6 | 6N7 7= 12)7 916 | EY9) 7~ | VR65 36
401 3/- | 6Q7GIGT 12K7 916 | FW4/500 10/~ | VR65A 3/3
42 8/- 9)- | 12K8 - | GZ32 12/6 | VR66 39
504G 8)6 | 6SAT7GT 8/~ 12Q7 9/6 | H30 5/- | VR9I sf6
SY3GT 816 | 65G7 746 | 128C7 716 | HL2 5/6 | VRSISYL 7/6
523 8)6 | 65H7 6/- | 128G7 76 | HL23DD 7/6 | VRS2 2/-
5Z4G 8/9 | 6S)7GT 8- | 125H7 5/6 | HP21IC 6/9 | VRIO05/30 7/6
6A7 10/6 | 6SK7 sje | 128)7 8/6 [ KL3S 8/6 | VRII6  4)-
6ABGIGT 65L7 8/— | 125K7 6/6 S{~| VRII9  4)-
10/6 | 65N7 8)- | 125Q7 B/6 | KT33C 10/6 | VRI36 -
6ACT7 6/6 | 65Q7 9/3 | 12SR7 716 | KT66 10/6 | VRI37 5/6
6AGS 6/6 | 6557 8/- | 2001 10/6 | KTW6] 7/9 | VRI50{30 8/-
6AKS 6/6 | 6U4GT 15/— | 20LI 12/6 | KTW63 B/6 | VP23 8/-
6ALS 7}~ | 6USG 8/6 | 25L6GT 8J6 | KTZ4l 6/~ | VS70 3~
6AMS 5i- | 6U7G 9/- | B5U4GT 10/~ | LP220 6/9 | VTS2 8/~
6AM6G 7i6 | 6V6G|GT 25Y5G 1176 | MH4 5/6 | VTS0l 6/—
6AQS 9/- 7/6 | 25Z4G 9/- | MSIPEN 5/~ | VU39 8[9
6AT6 89 | 6X4 8- | 25Z6GT B/6 | N78 12/6 | VU64 9~
684 Si— | 6XSGT  7/9 | 35L6GT 9/~ | N709 12/~ | vUIII 8j6
688 4/~ | 7B6 9/6 | 35W4 10{- | P41 9/— | VUI20A 3/-
6BA6 8/~ | 787 9j- | 35Z4GT 9/~ | P2IS 51— | W77 8j6
6BE6 8- | 7C5 Bj6 | SOL6GT 9/ | PEN25 8j— | weél 8/-
6BW6 9/~ | 7C6 9{- | ACIP 6/9 | PEN46s 816 | X65 10/~
6C4 T~ | 7H? Bj- | AC6/PEN 6/6 | PEN220A 4/ | Xé66 Ije
6C5GT  7/6 | 7Q7 8/- | ATP4 6/6 | PCC84 13/6 | Yé3 9=
6C6 6/6 | 7R7 86 | AZI 10/6 | PCFBO  13/6 | 150A(B) 4/6
6C9 10/~ | 757 9/~ | DH73M 10/~ | PCF82 -I2/6 | 125C7 2/
603 Ti6 | TY4 Bj6 | EABCBO 13/6 | PCL83 12/6 | AZ3I 10/6
6D6 |75 10/6 | EAC9] 10/- | PL8I 13/6 | SR4GY 9/6
6F6G 716 | 77 8j- | EAF42  12/6 | PL82 16 |
|
YAXLEY TYPE SWITCHES 1} CABLES, ETC.
each yard
| Pole, 4-Way 116 | Twin Flat Transparent Mains
2 Pole, change-over - 1/3 | Flex 140076 e g 3d.
3 Pole, 3 Bank, 3-Way ... 116 | Screened Cable Smgles 6d.
4 Pole, 2-Way 19 win e 7d.
2 Pole, 3- Way wuh Black Knob 1/6 | Push Back Wire, 14 Strands . 2d.
5-Way, 2 Pole, 3 Bank ... 2/~ | Semi Air Spaced Co-axial Cable 9d.
Solid 1/0022 7d.
VOLUME CONTROLS, ETC. Stranded 7[0076 8d.

eac

* *x *x Kk *k * *

Miniature Volume Controls,
double pole switch, 2 Meg. r. ... 4}6
Standard Controls, single pole
switch, 2 Meg. r. and § Meg. r. 3/6
VALVEHOLDERS
B7G B9A, B9G, etc., Moulded
Typ: 9d.
B7G wu’.h Screenmg Cans 1/6
Ceramic international Oetal bj-
Duodecal Paxolin 8 9d.

Build this Excellent
Kit for Yourself !

ALPHA 3 VALVE T.R.F. KIT

£5 .10 .0

% Easy to Build.
% Valves 6J7, 6K7, 6V6GT
plus metal rectifier.

% Walnut cabinet.
Full instructions, point to point wiring
diagram. Circuit diagram, and full
shopping list 1j}=. All components
may be purchased separately.

ALPHA

RADIO SUPPLY

A — i}

Co.

s —nw—l-

5/6 VINCES CHAMBERS
VICTORIA SQUARE

LEEDS I.

MAINS DROPPING
RESISTANCES

each
725 ohms Erie tap at 600 ohms /6
650 ohms taps at 375 ohms, 500
ohms, 5 ohms, 30 ohms 2/6
770 ohms Mains Dropper for
Midget Radios with a tap at 125
ohms, size 3in. long x }in. dia. 1/3
Dagole Mains Dropper .3A,
cement coated with 2 sliders ... 3/9
.2 amp. as above, 1,200 ohms .., 3/9
Green Vitreous Mains Dropper,
1,328 ohms, 2 taps 113
Zemth Mains Dropper, 9I0 ohms 2}~

CRTISOLATION
TRANSFORMERS Type NR9 |
Ratio 1-1.25 giving a 25% boost on
secondary, Particularly suitable for
High Definition Receivers. Four
types available to cover most tube
heaters.

NR SA 2 volt; NR 98B, 4 volt:
NR 9C, 6.3 volt; NR SD, 10.8 volt :
NR SE, 3.3 vole,
With Tag Panel and Solder Tags.
10/6 each.

Type NRI2
Mains input : 2207240 volts.
Multi output: 0-2.4-6.3-7.3-10 and
13 volts.

Input has two taps which increase
output volts by 25% and 50% respec-

tively,
This transformer is suitable for most
Cathode Ray Tubes in Medium

Definition Receivers.

The MOST versatile Low Capacity
C.R. Transformer with Universal
Output.

With Tag Panel
21{- each.

and Solder Tags,

Type NRI4
A most useful transformer for use
with 2 volt Tubes with falling emission.

Input : 230240 volts,

Output :  2-24-24-2}.-3 volts at 2
amps.

With Tag Panel and Solder Tags,
1716 each.

* K Kk Kk Kk Kk Kk
SPECIAL PURCHASE !
G.E.C. Cabinet Loudspeakers, Cat.
No. BCI955, Bin. P.M. Moving Coil [
Loudspeaker Unit, 4/4 ohms, with
Price 60/- cach.

* Kk K *x Kk Kk K

PHIFCO ALL-IN.-ONE
RADIO METER
Tests LT. 0-6 v. AC./ID.C,, H.T.
0240 v., A.C./D.C., MJA 0-30." Black
Bakelite Case. 'Internal Battery for
Circuit Testing. Price 32/6 each.

Volume Control.

VARIABLE CONDENSERS

each
5/9
5/9

3 gang .0005 mfd. ...

2 gang .00035 mfd.

2 gang .000S mfd. wlth 'eat
and trimmers -
2 gang Midget w-;h dun
cover .00035 mfd. with
trimmers ... Bf6
2 gang Mldge( 0005 mfd. 7/6

716

T.S.L. FERRO-MAGNETIC
AERIAL ROD

A length of Ferrite rod with full
tnstructions for winding Medium or °
Medium and Long Wave internal
aerials. 6J- each.

WHEN ORDERING PLEASE

STC RECTIFIERS

. 3/10 RM 3
413 RM 4

RM | Si-
RM 2 16/-
SMALL SUB-CHASSIS

eac
With 2 valveholders for 954, 955
type of valves 5

PENCIL RECTIFIERS

K 3/25 5/8 K 3/50 . 83
K 340 76 K 3/60 ... 9/8
K 3/45 8/2 K 3{100 ... 14/8

HEATER TRANSFORMERS
Primary 230 v.

Available :

each
2 volt 4 amp. 446
4 volt 1.5 amp. 5
Svolt2 amp. .. 10/~
6.3 volt 1§ amp. ... 6/-
2 volt 3 amp.

4 volt 3 amp.

6.3 volt ¢ amp.

6.3 volt 3 amp.

12 volt .75 amp. ...

LOUDSPEAKER CABINETS
This attractive walnut finished
cabinet is available for 6fin. or
8in. speaker units. Metal speaker
fret, complete with back and
rubber feec,

6iin. type :

Measures 8fin. x Biin. x 4{in, st
base. Price 16/6 each.

8in. type 3

Measures 104in. x 104in. x Sin. at
base. Price 20/6 each.

Sin. type :

Measures 64in. x 43in. x 73in. 16/6

LOUDSPEAKER UNITS, ETC.
each
Sin. Types by Elac., Lectrona,
Celestian, ete. ... 17/6
6§|n Types by Goodmaru, Roll,
& A 18/6
Sm Types by Goodmans, Pleuey,
19/6
lOm Types by R & A. Celeman.
25/8
6}"\ Wafer Speaker by Truvox.
suitable for Car Radio, ete. . 204
12in. Plessey nghtwelgh: o L2
Eliptical Speakers, Goodmans
4in. x 7 in. 19/6
All above are P.| M Speakerl Snnd-rd
2-4 v. Speech Coil.

TELEVISION TABLE
Size of top, 194in. x 1%94in. Height,
I8in. Rounded legs which unscrew
for transic. 40/- each, carriage 3}-.
CONNECTOR LEADS

Red single lead with wander plug
and socket. 4d. cach.

QUOTE “ DEPT. W.W.’

TERMS :

follows :
add I/-;

MAIL

Cash with order or C.O.D.
Postage and Packing charges extra,
Orders value 10/- add 9d.; 20/-
40/- add 1/6 ;
otherwise stated.
and postage 2/3.

as

£5 add 2/-; unless
Minimum C€.O.D. fee

ORDER ONLY
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R.C.A. BRAND NEW I5in. I5 ohms .0 watt P.M. SPEAKERS.I | RADIO SCHOOL

Snip price £9/19/6. Carriage 12/6. ESTD. 1940°

R.C.A. PRESSURE UNITS. |5 ohms. P.M. 20 wauts. Complete
with Exponential Horn, length I4in. dia. 17in., £5/19/6. Carriage 10/-.

COMMUNICATION RECEIVERS 'P.C.RE’ 2 wa'vell;.;ndz I3-545‘?d [ NOW IN OUR FIFTEENTH YEAR
200-600, 800-2,100 metres. Also P.C.R.3. [3-41, 4I- 00-.

metres. Both types in brand new conditlon. Fully teste'd before AND STILL
despatch. Price £7/10/- each. Carriage 7/6.

POWER PACKS for the above models available. A.C. mains. Built N O B N R S STU DE NT
as for the R1 155A and [ 132A receivers. £5. Carriage 7/6. . . - .

R 1155A RECEIVERS. In good condition. £8/10/-. Carriage 7/6.

R 1132A RECEIVERS. In good condition. £3/17/6. Carriage 7/6. H A S E V E R FA I L E D

POWER PACKS for the above, complete with speaker built into
very attractive polished 8in. extension speaker cabinet. Ready for to pass his examination(s) after completing
use on A.C. mains 200-250 v. £5/10/-. Carriage 7/6. JUr ToPreBriatoltady e ourte &
RECEIVER TYPE 109 in good condition. Freq. range 1.8-3.9 Mc/s. pprop y REOUTSE.
and 3.9-8.5 Mc/s. continuous. Operates on 6 v. battery. Price £4/7/6.
Carriage 10/6.

POWER PACK for the above £4. Carriage 5/6. Our Secret?

IC.M.G.-ZS PHOTO CELLS (Osram). Brand New 17/6 each. I Sincer,'ty, Long Experience, Fam"y
:lf:f.: e d c":r‘:yearne: 7 et R ) %3;"21 Ownership, Pride of Service and a
Egrwr‘lgll'&sx GOVT. AMPLIFIER with 4-KT66’s in paralleled genuine attempt to mould the ““ Course”
{ush-pull. Standard 200-250 v. A.C. input. Output imped. 600 ohms.

Quatity amplifier housed in strong metal case ready for use. Terrific
performance. Bargain price £25. Carriage extra.

ine. High imp. gram and mike input. Bass boost control fitted. l to the student,

METERS i i
i ST I A.M.Brit.l.R.E. and CITY and GUILDS Radio and

0-5 amp. 2in. square flush mounting. 15{-.

0-10 mA. 2fin. round flush mounting. 12/6. Telecommunications Exams., etc. etc.
1-0-1 milli-ammeters, flush mounting 4in. scale. 45/a, ’

0-300 v. A.C. flush mounting 2%in. scale. 25/-.

0-25 amp. D.C. flush mounting mn'. scale. ﬁ:./s. - PRINCIPAL,

0-15 v. and 0-250 v. D.C. pocket volt-meter 24in. -

AR7T 'S ** meters 2in, F.S.D.5 mA. 30/-. ‘ BRITISH NATIONAL RADIO SCHOOL
0200 v A.C. meters flush mounting 34in. Gradel. 40/-. 2, CANYNGE ROAD, CLIFTON, BRISTOL, 8
WAVEMETER CLASS D. Freq. band ,900 kc/s-8,000 ke/s. (158- Tel. BRISTOL 34755

37.5 m.) in two ranges, 1,900 ke/s-4,000 kcfs. Also 4,000 kc/s-8,000 kc/s. !
in perfect working order. Supply 6 v. D.C. input. £8/5/-. Carr, paid.

CONDENSERS. 2 mfd. 7.5 kv. wkg. at 15 kv. test (Dubilier). Brand {
new in original crates. £2/10/-. Carriage 5/-. l

VARIABLE VOLTAGE REGULATOR TRANS. Input 230 v.
A.C. at 2| amps. Qutput 57.5 volts in 16 equal steps to 230 v. at
21 amps. Ex. Govt. in perfeet condition. £12/10f-. Carr. extra. l

g SFORMERS L.T. 230 v. PRI-11-§2.5 v. SEC. =
C el T | : Sy SEEne At Your Service

DON “8'* TWIN TELEPHONE CABLE on | mile and } mile

drums. £5 per mile, 25/- per § mile. Carriage extra. . .
* AYO "™ MODEL 7. In perfect condition with leads and batteries EV.CI‘I the‘ best lnstrumepts sometimes
(cases available). £13/10/-. Post3 6. | fail. It is then that quick and ready
WESTON azﬁsnvcosm-n.ulx&)czkls.zo IR 2 service is appreciated. Our Service

n perfect condition. Coverage cfs- cfs. udio output .

approx. 400 ¢/s. Complete with instruction books and charts. l DCPGthenf, operating from new and
£5/19/6. P.P. 4f6. Iarger premises, is more than ever
COLLINS RADIO RECEIVERS TYPE 46159A. Freq. range [ i i e
§,500-42,000 kefs. Input $2 v. or 220 v. D.C. Less crystal and power ready to dO its IOb'
pack. This unit is part of TCS-12-Trans. Receiver equipment. In
clean and good condition. Limited quantity. £15. Carriage 7/6. *
'I,(ECORD MEGGERS. 0-500 v. 0-20 meg. with carrying case. £8/5/-.

ost paid.

VALVE TESTER (by Radio City Products, U.S.A.). Model No. 314. THE I.ARGEST STOCK'STS OF ELECTRON'C

Will test most American valves from I.l v. to 200 v. £10. Carr. 5/-.

Brand new, unused with Instruction manual. 110-220 v. A.C. 50 c/s. ’

INSTRUMENTS IN THE NORTH OF ENGLAND
AMERICAN DYNAMOTOR TYPE P.E. 103A. Heavy duty power

supply. Input 6 v. @ 2l amps. or 12 v. @ || amps. OQutput 500 v. |

@ 16 amps. Rating continuous. Complete with connection cable *
and mounting rack in new and unused condition. Sealed in original

crates. £15. Carriage extra.

ADVANCE - AVO * CINTEL - COSSOR - DAWE

ROTATABLE LOOP AERIALS (BENDIX) TYPE MN. 24 c.

(motor driven). 8in. loop. New and unused. £3{15/-. Carr. 5/-. ELECTRONIC INSTRUMENTS - HIVOLT
:CIAbI P‘RE-I:‘MPLIF"IERS. gso(;npri}.‘lsirfl_g7.663]7 va'lv_lgs and clonnections. KELV,N & HUGHES : MULLARD ° SARGROVE
zotaatlszié:t;';%.o&%;}:lell::e::éi;.chewsf and ur_;-u:ed. £Ss.u%paryrira\egqeu;raei:: l LANGHAM THOMPSON - WAYNE KERR

4 v. D.C.- LES. ROTARY C

I20vwatts outpu: Brand new. £4/17/6. Carr. 7/6. e ] WAVEFORMS ETC.

RACKS. G.P.O. STANDARD. For [9in. panels. Steel channel

sides, correctly drilled, heavy angle base, height 6ft. £3/15/-. Carr. extra. *

CARRIAGE CHARGES APPLY TO ENGLAND ONLY ‘

QUOTATIONS TO THE .TRADE FOR BULK SUPPLIES. ALSO F. C. Robinson & Partners Ltd

ACTUAL ENQUIRIES WELCOMED. MANY OTHER LINES IN STOCK.

15, LITTLE NEWPORT ST., LONDON, w.c.2. | = 122 SEYMOUR GROVE - OLD TRAFFORD

(ADJOINING LEICESTER SQUARE TUBE STATION) MANCHESTER 16 - Telephone CHOrlton 5366
GERrard 67941453,
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MAINS TRANSFORMERS

Primary, 200-250 v. P. & P. 2/-. 300
0-300, 100 mA. 6 v. 3 amp., [ v. 2
amp., 22 6

Semi-shroud d h h  380-0-
380 v., 120 mA., 6.3 v. 4 amp., § v.
2.5 amp., 22/6.

Drop thro® 350-0-350 wv. 70 mA. 6 v.
2.5 amp. b v. 2amp.. 14/6.

Chassis mounting or drop-thro’. Pri,
110-150 v, Sec. 350-0-350, 250 mA.
6.3 v. 7 amp., 6.3 v. 0.5 amp., b v.
C.T., 05 amp. 4 v. 4 amp. P. & P.
3/6. 32/8.

Chassis mounted and fully shrouded,
80 mA., 6. v. 3 amp., b v. zamp.
14/6.

Drop thro® 270-0-270 60 mA., 6 v.
3 amp., 11/6.

250 v. 350 1A, 6.3 v. 4 a., twice 2 v.
19/8.

2a.,

Auto-trans.
500 v, 230 mA., 6 v. 4 a.,
2a., 19/6.

Auto-trans. Input 200-250. H.T.
350 v. 350 mA. Separate L.T. 6.3 v.
7 4., 6.3 v, 1 amp., -5 v. 3 amp., 25/-
P. & P.3..

Mains Transformer, fully impreg-

nated. Input 210, 220, 230, 240. Bec.

350-0-350 100 mA., with separate

heater transformer. Pri. 210, 220,

230 ‘140 Bec. 6.3 v. 2 :unp.. 8.3 v.
4 v. 6 amp. and 5 v. 2 amp.,

30/- P. & P 5.

350-0-350 75 mA. 6.3 v. 3 a. tap 4 v.

63v.1a.,13/6.

500-0-500 125 mA. 4 v.C.T. 4 a., 4 v.

.T.4a.,4v.CT. 254, 27/6.

500-0-500 230 mA. 4 v.C.T.4a., 4 v,
C.T.5a., 4v.C.T. 4a,, 39/6.

1,000 ohm fleld,

Output  200-250 H.T.
twice, 2 v.

Biin. M.E. Speaker.

15/-.
R. & T.V. energised 64in. speaker
with O.P., trans. field coil. 175 obm

9/8. P. & P.2/6.
R. & A. 8jin. M.E. speaker, with
O.P. trans. fleld 440 ohms, 10/8
P x P, 2/6,

Volume Controls. Long
less switch, 50K, 500K, 1
each.-P. & P. 3d. each.

splndles,
meg., 2/6

Volume Controls. Long spindle and
switch, §, {, 1 and 2 meg.. 4/- each.
10K and 50K 3/8 each. § and 1 meg.,
long spindle, double pole switch,
minjature, 5/~. P. & P. 3d. each.

Trimmers, 5-40 pf., 5d.. 10-110, 10-
250, 10-450 pf., 10d.

Twin Gaung .0005 Tuning Condenser
5f=, With trimmers 7/8.

Twin Gang .0005, with feet, size 3} x
ax 1}

3-gang 0005 wnh feet, size 4} x3x
1ljin., 7/6.

T.V. Coils, moulded former, iron-
cored wound for re-winding pur-
poses only. Ali-can 1§x1i{tn., 1/

each, 2 iron-core Ali-can 21x §in.,
1/8 each. The above coil formers
are suitable for the '* Wireless World ™
F.M. tuner.

Used Metal Rectifler, 250 v. 150 mA.,
g/e. Metal Reotifier, 250 v. 45 mA.,
/e
Metal Rectiffier, RM2 125 v. 100 mA.,
3/8.

OUTPUT TRANSFORMERS
Standard type 5,000 ohms imp., 4/8:
42-1 with extra feed-back windings,
4/3. Miniature 42-1, 3/3. Multi-
ratio 8,500, 7000 and 14, 000 5/8.
10-watt push-pull 6Ve atching,
7/-. 90-1 obm speech coil, 6/6

SIGNAL
GENERATOR

Coverage 120 Kc/s-84 Me/s

A.2 Majas

200/250 v. £4-19-6

Or 34/- deposit, 3 payments of
25/=. P. & P. 4/6 extra

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. 1.F. will work
into any existing T.V. receiver between 42-68
Mc/s. Input arranged for 80 ohm feéder, EF80
as RF amplifier, ECCBI as local oscillator and
mixer. The galn of the first stage, R.F. amplifier
{0DB. uired power supply of 200 D.C.
at 25 mA,, 2 C. at 0.6 amp. Input filter
ensuring freedom from unwanted signals.
Simple adjustments only, no instruments
required for trimming. Will work into T.R.F. or superhet, Band Switch,
and wire wound gain control. Fully screened in black crackle finished
case size 53in. long, 3%in. wide, max. overall height 44in. £2/19/6. P. &

2/6 As above, compleze with built-in power supply A.C. mains 200-250 v.
(3/I916 Post & Packing 2/6.

BAND Ill CONVERTER KIT

comprising 5 channel tuner, mains transformer, metal rectifier, electrolytic, 2 valves 12AT7
and EF80 and all necessary components for A.C. mains operistion. Complete with conversion
data £2/5/-. P. & P. 2/6.

B.SR. MONARCH three speed automatic changer, current model. Brand new, Will take

Mains Droppers, 0.3 ampe., 460 ohms
tapped 280 and 410, 1/8; 0.2 amp.,
717 ohms, tapped at 100 ohms, vitre-
ous, 1/8; 0.3 amps. 950 ohms, tapped
700 and 825, 2/8; 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
9in. Enlarger 17/8: 12in. 27/8.
Germanjium Crystal Diode 1/8, post
paid. Used 8in. Tube with fon burn
17/6. Post paid.

Line O.P. Transtormer in aluminium
can mounted in rubber, 12/6.

Line and E.H.T. Transfermer, 14 Kv.,
using ferrocart core, complete with
line and width control, “and corona
shieids U37 rectifier winding, 35/-.
Line and E.H.T. Transformer, 9 Kv.,
nslng ferrocart core, complete with
built-in line and width control. Mount-
ed on emall ali-chassis, verall size
41x1%in. EVS5L rec. winding, 27/6.
Sean ooils, low line low impedance
frame, complete with frame trans-
llgrmer to match above, 27/86. P. &

. 2f-.

?in., 10in., or 12in. records mixed. Turnover crystal head. A.C. mains 200-250. Pre- Line and E.H.T. Transformer, 9 Kv.

Budget Price while stocks last, £7/15/-. P. & P. 3/-. ferrocart core, EY51, heater wind-

lng wit.ht scan coﬂs tlal:d

frame output t rmer, e

P.M. SPEAKER. 6}iu. closed field 18/6. Bin. closed feld 20/6. 10in. closed field 25/-. 34n. and width control. 351, B. & P. 3.

16/8. 12in. closed field 25/-. P. & P. on each 2/-. As above, but complete with “ng
EXTENSION SPEAKER in polished wainut, complete with 8ln, P.M. P. & P. 3/-. 24/ 38d frame blocking transtormers,

T.R.E. KIT
IN PLASTIC CABINET

3 valve plus metal rectifier, A.C. maine
200-250 v. Medium and long waves. In
pastel blue or brown. Vaive line-up: 2
VR658 and VTB2. 8ize 15¢in. long by 8in.
high by 7in. deep. £3/19/8. P. & P. 4/6.

GABINET complete with chass\s back plate, 2 wave band scale, drum pointer, spring, drive
epindle, 3 knobs and back and 5in llpelke'r with O.P trans. £2. P. & P. 4/6.

'1.200ft. High Impedance Recording Tnpe on alumintum spool. 12/8 po!
SPECIAL OFFER. 8in. P.M. speakers, removed from chassis, fully mnmnteed All by famous
12/6.

manutacturers. P. & P. 1/6.
d Brand new E.H.T. 14 Kv. Heater. 6.3 volts
I6 in. TUBE 0.6 amp., guaranteed 3 months. £9/19/6,
post, packing and insurance 22/6. H.P. terms

BY FAMOUS

MANUFACTURER E.H.T. and scanning components

available,
available.

20-WATT A.C. or D.C. 200-250 v. FLUORESCENT KIT comprising trough in white stove
enamel finish, two tube holders, starter and holder and barreter. Post and packing 1/6. 12/8.

POLISHING ATTAGHMENT for electric drills. Quarter inch spindle, chromium plated 5in.
brush, 3 polishing cloths and one sheepekin mop mounted on a 3in. rubber cap. Post and
pkg. 1/6. 12/8. 8pare sheepskin mops 2/6 each.

3-spced TRANSCRIPTION MOTOR

BY FAMOUS MANUFACTURER
Complete kit of parts comprising accurately
balanced precision made heavy turntable with
rubber mat, large constant speed condenser
starting motor, base plate. Can be assembled in
half an hour. A.C. Mains 200/250v. Fully guaran-
teed, Parts sold separately.

Post
Paid

£6-19-6

POTATO AND VEGETABLE PEELER. By famous manufacturer. To snit models A200 and
A700, Capacity 44lb. complete with water pump. All aliminium coanstruction, white stove
enamel finish. Originally intended for adaptation on an electric food mixer, can be easily
converted for band operation. 39/8. P. & P. 8/-.

STANDARD WAVE CHANGE SWITCHES. 4-pole, 3- -way 1/9: 5-poie. 3-way 1/@: 3-pole,
3-way 1/9; 9-pole 3-way 3/8. Miniature type, long spindle, 3-pole, 4-way, 4-pole 3- wny and
4-pole 2-way 2/8 each. 2-pole 11-way, twin waler 5/~ 1-pole 12-way single wafer 5f-.

P

d.

Jon Traps for Mullard or English Electric tubes 5/- post pald.

Standard 463 Ke. iron-cored I1.F.s, 4x1{ X 1{in., per pr., 7/8. Wearite standard, iron-cored
465 Kec., 1.F.s., 3} x 1§ x1#in,, per pr.. 9/6.

Iron-cored 465 Kc., ‘Whistle Fmer 2/8.

485 Ke. MIDGET LF.s. Q-120 size 1}in. long, lin, wide. |in, deep by very famous manufac-
turer, Pre-aligned adjustable iron-dust cores, per pair, 8.

3-speed automatic changer by famous manufacturer. 10
Records, turnover crystal head, brand new, current model.
A.C. mains 200/250v. (list price £I4—I0) £8-19-6. P. & P. 5/~

R. AND T.Vv. COMPONENTS (ACTON) LTD.

23 HIGH STREET, ACTON, LONDON, W.3

GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE
Terms of Business : Cash with order. Despotch of goods within 3 doys from receipt of
arder. ‘here post and packing charge is not stated pleose add 116 up to 10/—, 2/- up to
£1, and 2J6 up to £2. All enquiries S.A.E., lists 5d. each.

Henry 25 mA. choke, 100 mid. and
150 mid. 250 wkg. 380 mA. A.C.
ripple. £2/9/6. P. & P. 3/-.

Valve Holders, moulded octal Mazda
and loctal, 7d, each. Paxolin, octal
Mazda and loctal, 4d. each. Moulded
B7G, B8A and B9A, 7d. each. B7G
moulded and BSA with screening
can, 1/8 each.
32 mid. 350 wkg.
16 x 24, 350 wkg.
4 mid., 200 wkg.
16 x 8 mid., 500 wkg.
16 x 18 mfd., 600 wkg.
16 x18 mid., 450 wkg.
32 x 32 mid., 350 wkg.
25 mfd., 25 wkg.

50 mfd., 25 v. wkg., wlre ends .. 1/9
100 rnld 350 wkg. ... 4j-
100 m!d. 450 v. wkg 280 mA
A.C. rip 311
150 mld.. 3.)0 v. wkx e 230 mA., oy
4/8
75 kgL . 718
16 x16 mld 350 wkg 313
50 mfd., 180 wkg. 19
85 mfd.. 220 wkg. e
8 mtd., 150 wkg. e
60x 100 mid., 280 wkg. 78
60 mfd., 12 wkg. 11d.
50 mfd., 50 wkg. 1/9

Miniature wire ends moulded, 100

pf., 500 pf.. and .001, each 7d.

Combined 12in. mask and escutcheon

in lightly tinted Perspex. New aspect

edged in brown. Fits on front of

cabinet, 12/6. Aaabove for 15in. tube,

17/6.

Frame Oscillator Blocking Trans.,

Line Osc. Blocking Trans., 4/8.
CHOKES:

2-20 Hen., 160 mA., 15/-, P. & P. 3/-,

8 Hen. 275 mA., 15/-, P.

100 Hen., 40 mA., 15/-, P.

250 mA., 10 heury. 10/8;

250 mA. 60 ohms, 8/8.

Wide Angle P.M. Focus Units.

ad}. state tube, 16/-.

P.M. Focus Unit for Mullard tubes

with vernler adjustment P.

2/-. 15/-.

Energised Foeus Cofl, low resistance

mounting bracket, 17/6.

Vernier

PATTERN
GENERATOR

Coverage 40 Mc/s-70 Mcfs.

A.C. Mains
200/223 v. £3-19-6
Or 29/- dnposlt 3 payments of £1.
& P. 4/6 extra.

H
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Total building cost

£5/7/8 including choice

ot beautifu) walout ven- £5 7 6
eered cabinet or ivory QLl O |
or  browa bakelite.

This is the lowest possible price con- |
sistent with high quality. No radio
knowledge whatever needed , ., . -can
be built by anyone in 2-3 hours, using our
very elmple, easy-to-follow diagrams.
This terrific new clrcult covers all Medium
and Long Waves with optional negative
feedback, has razor-edge selectivity,
and exceptionally good tome. Pirce also
jncludes ready drilled and punched chassis,
'set of simple, easy-to-follow plans—
in fact, everything! All parts sparkling
brand-new—no junk! Every single part
tested before despatehing. Uses standard
octal-base valves: 6K7G high-frequency
pentode feeding into 6J5G anode-bend
detector triode, coupled to 6V6G powerful

BUILD ONE OF THESE RADL

Build  this

ally  sensitive  twin- / v
tricde  radio. Uses 4 9 6
unique assembly system

and ocan be built by
anyons without any radio knowledge

exception~

whatever in 45 minutes. Handsome
black-crackle steel case with specially
made black and gold dial with stations
printed. Bize of mdio only 6}in.x 5in.Xx
3in. Covers all Medium and Long waves
~uses one only * Ever-Ready' all-dry
battery which lasts many months, as H.T.,
consumption is only 1 to 1.5 mA. Idealfor
Bedroom, Garden, Holidays, etc. Many
umnsolicited testimonials. Mr. Woods of
Boston, Writes: ““I am quite pleased with
the little set I purchased ifrom you. I
can get the * Rome,” ** Regionals,’
¢ AF.N." and lots of Foreign Stations. I
am very satisfled—it is worth every penny
ol the prive.” Cost of all parts, plans—

DSNOW

May, 1956

BAT. O,
113y
PRQVPAT

FREQUENCY METERS
2%-8" up to 10,000 cycles

DIFFERENTIAL A.C. CURRENT
METERS
COMPARING THE MAGNITUDE
OF TWO CURRENTS.

PHASE SEQUENCE INDICATORS AND
SYNCHROSCOPES UP TO 5Kc

output beam-power tetrode, fed " by
robust rectifier. For A.C. Mains, 200-250 | 49/@ including post, packing, etc., or send
Volts (low running costs—approximately | 9/ for priced parts list. Note: We stock
18 Watts). Bize 12in,x6in.x5in. Cost lete range of ts and valves,
ot all parts and set of plans £5/7/8 | Orders despatehed by return. Mail Order

(plus 3/6 tor packing and post). C.0.D.1/6 | Only. SEND TODAY 1

extra. Priced Parts lists 2/-. i

CONCORD ELECTRONICS (Dept. W.W..) |
39, Queens Road, BRIGHTON, |

prte R e ' A Full Range of Switchboard and Portable

Instruments
THE ELECTRICAL INSTRUMENT
CO. (HILLINGTON), LTD.
Boswell Square Industrial Estate, Hillington,
Glasgow, S.W.2. Halfway 1166 and 2194

AUTOMATION!!I

=MAGNETIC RELAYS==!
TYPES 3000 and 600

Built to specification and to stand the most
rigid test,

Model 840A illustrated
Cash Prices and Statutory Terms

Tropical or Jungle finish

: Model Cash Price Deposit 12 monthly of

Prototypecs‘ Iat shlort notice a'nld reasonable o &8 0o ok A
eliveries on quantities. £27 10 0 £211 0

r q 'égg £I£I78 00 £39 0 0 £3 11 8

HIGH SPEED, A.C. & TELEGRAPH 280X dody A B g B

Carriage paid per passenger train
Model 8404, is for A.C. or D.C. 110/250 v. making it especially suitable
for universal use. 750 and 680X 110/240 v. A.C. The very large tuning
l dials are clearly marked with band spread logging. Silky gear driven

RELAYS IN STOCK
KEY SWITCHES

P.O. & MUIRHEAD TYPES |

flywheel loaded tuning mechanism. These sets are the choice of the
discerning professional and amateur users.
gladly forwarded.

Latest EDDYSTONE Component Catalogue |/«

The

Descriptive literature

ELECTRO MAGNETIC COUNTERS |

MAJOR or MINOR TYPES Eddystone
Four figures—any resistance—D.C. WKG. | o
Specialists

Oeococooooooooooor ] |

JJACK DAVIS (revavs) LTD.§

(TUDOR PLACE, LONDON, W.I
() MUSEUM 7960 LANGHAM 4821 ()
Oeocvoooocoooooooo o]

SERVICES LTD.,

55 COUNTY ROAD, LIVERPOOL, 4

Telephone: AINTREE 1445 ESTAB, 1935
Branch address: MARKET CROSS, ORMSKIRK
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- (RADIO) LIMITED

Phone: GERRARD 8204/9155
SMITHEX LESQUARE

Cables:

TRADE EM QUIRIES
INVITED

SUB-STANDARD YOLTMETERS. These
portable premslon instruments are supplied
brand new in polished wood case. Six ranges,
0-7.5/15/30/60/150 and 300 voles D.C. 6in.
mirror scale with knife edged pointer cali-
brated 0/150 volts. Each instrument is
calibrated directly from astandard meter to an

accuracy of .3%. Price £4/19/6 each,

FOR ALL RADIO BARGAINS

TRIANSFORMER BARGAINS. All 200/250
volt input

250/0/150 volt 60 mA,, 63 v. 3 3.5 v, 2a,
shrouded 18/6.
2 250/0/250 volt 80 mA.,, 6.3 v, 4a.5v.2a. tapped

3. 350[0/350 volt 80mA., 63 v. 42,5 v. 2 a,
tapped 4 v, 18/6.
4. Tap ged L.T. transformer 3/4/5/6{8/10/12/15/18/
20/24/ 0v.2a,

WE PURCHASE ALL TYPES OF
RECEIVERS AND TEST GEAR

FREQUENCY METERS. For 230 volt 50 cycle,
Sin. scale calibrated 45-55 cycles. Perfect con-
dition, £5/10/- each.

ADMIRALTY POWER
Input 200/250 volt 50 cycle.
200 mA., 6.3 volts 6 amps.

condenser smoothed. Fitted with 2fin.
moving iron meter reading A.C, input
volts and D.C. output volts, Mounted in grey

UNIT 234
Output 240 volts
Double choke and

Egirel?yi:'gff ?ﬁfe'(afh SEmdend (%0, U . Auto Transform'er, 110{200/250 v, 150 watts, metal case for 19in. rack mounting. Supplied
" = 0 ZI{ in perfect condition 69/6 each. Ideal for
AMERICAN PRECISION POTS. 10,000 Filament Transformers. 63 v. 15 a, 5/9; receivers type R.1132, R.1392, R.I155.
ohms, 54in. dia. Built in correction plate. Brand 6.3 v.3a.,
new and boxed, 22/6 each. ﬁl/\;rg(er) 3T;ansl’(:nrr;lers (A) 3/5 9, 17 v. 25a, TRANSFORMER BARGAIN. Admiralty
B 9orl5v.4a., 16/6 (C) 9or IS5v attern, Primary 230 volt 50 cycle., Secondary
,ﬁ,ﬁ'gy_’;oi ?oagt“:':ﬁ?ssf,om:,Eb':a dPUSh' la, 9/’- Admiralty types, 230 v. input. 2,000 v. '|:4 volt centre-tapped at 12 am);s. 100% safety
only 12/6 each, PP ndnew, g Al 14/6. Il, 4 v. 14 2. 63 v. |.5a, 10/6. lll. rating. Brand new only 42/6 each.
ggg/g{iOOv 250 mA. 4v. C.T. 3 a., 19/6. 1V. 1500 v. YAXLEY METER SWITCH, Single
SPECIAL OFFE? /2GSRAM pole 12 way 8 bank, 7/6 each.
MOTORS. Garrard 200/250 volt »
A.C. gram motors complete with COSSOR DOUBLE BEAM SCOPES. SUB - STANDARD MILLIAM.

turntables. Variable speed 0-45
r.p.m. Can be used for latest type
33 rpp.m. or 45 r.p.m. records,
Absolute snip, 22/6 each.

AR.88 SPARES
TUNING DRIVES. Brand new and
boxed, 10/6 each.

Type 3339.

(Price extra larger type)

These laboratory test instru-
ments are offered in perfect working order,
fully reconditioned and tested.
Is from, 200/250 volts A.C. Price only £2I.

Operation

METERS. Precision portable in-
struments manufactured by Elliott
Bros. Basic movement | mA, Seven
ranges, 0/1/5/20/50/100/200/500 mA.,
Directly calibrated from standard to
an accuracy of 0.6%. éin. mirror scale
with knife edge pointer, calibrated
0-[00 mA. Supplied brand new with

CERAMIC SWITCH ASSEMBLE.
Brand new and boxed, 17/6 each.
THERMAL CUT-OUTS. Brand new Belling
Lee type, 24 volt operation, 3/é each:

P.O. JACK LEADS. Brand new 6ft. screened
leads fitted with two standard P.O. jack plugs,
3/« each.

TRANSFORMER SNIP. Admiralty pat-
tern. Primary 230 volts 50 cycle. Three
secondary windings each {0 volt centre tapped
5 amps. This will give any voltage between
5 and 30 volts in 5 volt steps at 5 amps.

Supplied brand new, ONLY 29/6 each.

MARCONI SIGNAL GENERATORS.
TFG390. 16/150 mecfs. Brand new £25 each,
TFGS517. I6I58 mcfs. and 130/260 mc/s. Brand

new £35 each

METER BARGAINS.

50 microamps. 24in.RD. F.M.M.C., 59/6.

100 microamps. 24in. RD. F.M.M.C., 39/6.
500/0/{500 mlcroamps Ziln RD. F.M.M.C., 25/-.
50 mA. 2in. sq. F.M 46

200 mA., 24in. rd. F M.M 9/6.

{ amp, 2§|n rd. F.M.R.F 6/9.

| amp. 24in. rd. PJ.R.F.. 5/=

4 amp. 2in. sq. F.M.R,F., 5/-.

her case, £12/10/- each.

EDDYSTONE 12 VOLT POWER UNITS.
Input 12 volt D.C. Output 180 volt 65 mA.
Housed in grey metal case complete with all
smoothing, 19/6 each.

HEAVY CHARGING TRANSFORMER. In-
put 230 volt 50 cycle. Output I7 5 volt 35 amps,
Brand new and boxed, 72/6 each

18 PIN UNITERS. Brand new, 3/6 pair.
H.R.O. VIBRATOR PACKS. 6 volt D.C.
input. Output 165 volts 85 mA., and 6.3 volts
3 amps. Choke and condenser smoothed, uses

300 volts D.C. 2in. sq. F.M.M.C,, 10/6. 6X35 rectifier, 29/6 each.
PHOTO-ELECTRIC CELLS. Type 300 volts A.C, 24in. rd. F.M.M.L, 25/-.
VA._I:6. IBrand In/zw, B/hG each. 6 volt g::‘IFOORr;I E_E‘I‘E’::;L cos:e‘:al-gt
exciter lamps, each, . : :
G.E.C. STARTER RELAYS. 12 volt. BEN DIX COMMAND RECEIVE Rs 170/240 mc/s. Directly calibrated,

Brand new, 4/6 each.

Hundreds of applications. Price only

Fantastic offer of these first-class superhet

12SK7 I.F. stage, 12SK7 I.F. stage, I12SR7

accuracy .001%.

Supplied brand new
in original transit case with spare set

DEAF-AID UNITS. sull available.| | receivers. Four types available as listed e el
Complete less only outside bakelite| | helow. Each receiver is in first-class con- :

case. The chassis contains three el ith all | Val ME! AL RECTIFIERS. Full wave
ST IO W s dition and complete with all valves. Valve | 3 bridged. 11 voit | amp.,7/6. 12 ot
tone and volu , etc, . . . i

space on chassis (22} and |} volts), line-up: 12SK7 R.F. stage, [2K8 Mixer, ‘I‘Oag'rgp :l;/su{?&tfo??s;K?dfl""

Half wave types.

19/6 each, Minijature ear-pie_ces to RMI{, 4/3. 25 fe 50 mA., 7/6. RM2,
macch 3/é. Leads I/~ Baweries 39| | Detector and 12A6 Output stage. Power | Li" B b et/ g
P requirements 250 v. H.T. 12 v. L.T. Tl gy 10 250
z*;&%*z'g‘%pe OKE 7oaR | Type BC-454. Coverage 3-6 mc/s.... 25/ | Meter rectifier, 2 mA., full wave, 5/6.
Erand new, I:/é ;achd Colhn;/zype h8 Type BC-455. Coverage 6-9 mc/s. 27/6 VALVE BARGAINS. L
m ran new, eadc . b
P:pr:\);sko swinging chokes, 3.2-4.8 T)’Pe BC-453. ‘ Q-FIVGI"," Coverage E;g? 2‘/?/6E'B,S8§)BOII/I62/6Pégg$ IZ;:,
il o e MUIELRE ] BOEEE0 Ke/sh ... 59/6 | |524G.7/6. 6AGS, 4/-. ECF82 12/6.
Parmeko " C ' core, Neptune series, 6SN7, 6/6. 5V4G, 8/6. VUIII, 119,
4 henrys 22.5 mA. Brand new, 46 | TOP BAND MODEL Coverage £.5- ECCE4, 12/6. 6ALT, 3/6. 6V6G, 6/6.
gach.AISS;\‘enrlyé ?‘0 mA.,450/6.Al5;|/e6nrYs 3 mc/s 65/__ 6H6, 1/9. EFSI1, 9/6. 6U7, 4/6.
mA., b enrys mA., n . facescancacsssasnecsesacsatoncbaonnn 6B8G, 3/6. EF36, 416,
AMERICAN M/C HEADPHONES. | Buy now while stocks last.
Really first quality. Impedance 20 ochms. )’ AMERICAN POWER dea-IEO-
Supplied brand new, complete with ear STATS. Brand new and boxed, 8 ohm
muffs and connector leads, 17/6 pair. EXTENSION DESK TELEPHONES. Can 3.3 amp., 8/6; 8 ohm, 2.5 amp., 7/6; 90

50 MICROAMP METERS. A grand offer
of brand new test sets containing a flush
mounting 23in. 50 microamp meter housed in
grey instrument case, complete with chrom-
ium plated handla. ldeal basis for sensitive
test meter, valve voltmeter or output meter,
This unit also contains a VR92 diode and
many other useful components. Price 59/6
each.

ROTARY CONVERTORS. input 24 volts
D.C. Output 230 volt A.C. 50 cycle 100 watts.
Supplied brand new, 92/6 each.

be fitted to standard switchboard. Supplied com-
plete with handset and bell but have no dialling
system. American pattern, brand new and
boxed, 5%9/6 each. Engllsh pattern, 49/6 each,
Handsets only, 12/6 each

R.1294 RECEIVERS. Superhetrodyne
receiver covering 500/3,000 mc/s., (10-60 cm.).
Input impedance 70 chms, 2 detector stages,
4 |.F. amplifier stages, 2 L.F. amplifier stages.
I.F. frequency 3.5 mcfs. Bandwidth 3.5 mcfs.
Price £35 each, in perfect condition.

A.C. mains power packs for this receiver can
be supplied at an extra cost of 52/6 each.

ohm. .74 amp., 7/6;; 200 ohm. .35amp., 5/6; Birco
type 300 ohms 30 wate, 10/6 each.

AMERICAN RELAY BARGAINS. |{. 6500
ohms, 12v.2 mA,, 6/6. 2. 3,500 ohms, 12 v. 6 mA,,
5/6. 3. Double pole aerial changeover relays,
12 v, 7/é each,

VARIAC TRANSFORMERS. 200/240 volt
50 cycle input. Variable output 200/220 volts
7.5 amps., €4/19/6 each,

MINIATURE H.T. TRANSFORMER. [nput
220{240 volts., Output 200 volts 25 mA. and 6.3
volts | amp., 10/6 each. Midget metal rectifier
to match, 7/6.
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HANNEY of BATH

offers:—

MULLARD 3-VALVE 3-WATT AMPLIFIE

Gilson Output trans., 25/@; Mains trans., 35/- Resistor/pot klt 25/-; Condenser, 23/6.
8end for full list.

“ WIRELESS WORLD *” F.M. TUNER (May 1958).

Ormor collset with IF’s and RDT, 58/8. J.B. type U.102 variable, 14/¢. ERIE condenser
and resistor kits, low-loss valveholders and valves. Full list available.

MULLARD F.M.

Denco drilled chassis, 21/-; coileet. with Ifs, etc., complete, 48/-: J.B. U.101 variable.
10/9; J.B. 8L.13 dial drive assembly, 25/8; condemer and resistor kits, valves, etc. Full
Bist uvaﬂnb]e

OSRAM 812 F.M. TUNER UNIT.
Denco chasels with dial assembly, 37/8 ; Denco cofleet TF's and RDT, 44/9; 2 gang variable
17/8. Condenser and resistor kits, valves ete, Full list available,

MAXI-@ DENCO F.M. TUNER UNIT,

Chassis Set, 7/8; Coilset, 11/9; 10.7 Mc/s IF's, 8/- each; Ratio discrim. trans., 12/8;

ll';lgse discrim. trans., 9[- Technical Bulletin giving circuit, point-to-point wirlng, etc.,
P.F.

COILPACKS. DENCO CP 4/L and CP 4/M, 35/-; OP 3/370 pl. and CP 3/500 pt., 44/9;
OSMOR " Q " HO, 50/5; LM, 40/-; Batt., 50/-; TRF, 40/-; HF stage for HO pack ZOI-

We stock COILS by Weymouth Osmor. Wearlbe Denco and R.EP,

OSRAM 912 PLUS AMPLIFIER.

Erde resistor kit, 17/4; Erie 1 meg. pots, 4/@ each; TCC condenser kit, 55/-; PARTRIDGE
components thh loose lead temxlnauons (includes packing chaxge), Mains trans., 65/6;
choke, 34/8; output trans., 85/6; W.B. components. Choke, 18/9; output trans., 32/-;

Denco drilled chassis, 14/6; Denco 912 Plus printed pauel, '7/6; pre-amp. or passive chxssis.
@/-. Full list available,

MULLARD 510 AMPLIFIER.

ERIE reslstor kita, 27/-; TCC condensers, 45/-; Elstone malns trans., 36/-: Elstone out-

puz trans, (state 6,000 or 8,000 ohms.), . 45/- Partridge components (loose leads), Mains
rans., 85/8; output trans. type PPO (state 6,000 or 8,000 ohms.), 85/6; smaller version

zy?c P.3667, 55/8; Denco drilled chassis, 19[6, Denco printed panel, /6. Full list avail-

able

DENCO WIDE ANGLE COMPONENTS, Magnaview chaesla set, 37/8; Supervisor chassis,
51/6; Magnaview coilset, 41/2; rcanc olls WA/DCAL, 43/~; focus cofl WAJFCAL, 31/-;
width and lneflin, controls WA/WC1 and WA/LC1, 7/@ each; frame trans. WA/FMAIL,
21/=;11ne trans. WA/LOT], 42/-; trame blocking osec.trans, WA/FBT1, 16/-

Bend stamp for lists, Please nd(l postage 2/- to all orders under £3. (Excees refunded).

L. F. HANNEY

77, LOWER BRISTOL ROAD, BATH

Tel.: 3811

SAMSON'S SURPLUS STORES
Special Offer of

Heavy Duty L.T. Transformers

All listed below are either ex-Air Ministry or ex-Admiraity and
are very conservatively rated. Pri. 230 v., sec. 50 v. 20 amps.
Completely enclosed £6/10/- plus carr, Pri. 230 v, sec. |l v. 150
amps., £7/10/- plus carr. Pri. 230 v. sec. tapped Il v. 11.5 v, 12 v.
12.6 v. 70 amps., £6/10/- plus carr. Pri, 230 v. sec. 4vCT 20 amps.,
45/- carr, 3/-. Pri. 200-250 v. sec. 8.2 v. C.T. 10 amps., 22/6 carr.
3/-. Pri. 200-240 v, sec. 12 v. 45 amps., £3/15/- carr, 7f-, Pri, 200-
240 v, sec. tapped [0-12 v. 16 amps., 32/6 carr. 4/-. American
Ohmite Heavy Duty W.W. Pots: 3 ohm 5 amps., 10/6 P.P. 1/6.
25 ohm 1.75 amps. 10/6, P.P. I/6. 10 ohms 2 amp,, 8/6, P.P. 1/6.
90 ohm0. 75 amps., 8/6, P.P. 1/6. | ohm 3 amps,, 5/6, P.P. /-,
34in. wire wound Pots 20 wate I5K, 17K, 20K, 10/6, P.P. /6.
24in, 10 wate 3,000 Q 10 wate, 716, P.P. 1/6. American General
Electric 12in, Field Rheostats 38 ohms 5.6 amps. res out 2.1 res in.
Complete with control knob and fixing bolts, 45/-, carr. 7/6.
Heavy-Duty sliding resistors. We have London's largest selection!
Let us know your requirements. Berco 1350 ohms [0 watt 34in.
Pots, 7/6, P.P. 1/6. A.M. 24 v, Fuel Pumps length [6 inches, 32/6,
P.P. 2/6. S.T.C. 7/.012 plastic covered copper connecting wire,
various colours, 200-yard reels, 12/4 per reel, P.P. 2/6. Commando
telephone cable P.V.C. 1,000 yard drums. Ideal for telephone
work and very useful in the home and garden. 126 per drum,
P.P. 2/6.

36ft. Aerial Mast RAF, Type 50. Complete kit consists of 9
tubular steel sections. Length 4ft. dia. 2in. Set of pickets. Top
plate base plate. Guy and all fittings supplied in canvas carrying
bags. Ideal for T.V, aerial masts, £7/10/-, carr. 7/6. Carbon
Resistors §-2 watt, 10/« per 100. Large selection of Values P.P. 6d.
High Grade Sleeving 14-5 mil. mixed bundle, 2/6, P.P. 2/6.

169/171 Edgware Road, London, W.2. Tel.: PAD 7851
125 Tottenham Court Road, W.l.  Tel.: EUS 4982

All orders and enquiries to our Edgware Road branch, please. This is
open all day Saturday.

May, 1956

INTRODUCING THE ¢ VISCOUNT"' tape recorder,
successor to the ' Herga’' and making FULL use of the Push-
button facilities of the wonderful new Motek K8 deck, Servo
brakes, Button centrol of Amplifier, roller, pads & brakes. Adjust-
able Azimuth and possibility of changing from B.S.l. to Continental
Standard. But write for leaflet and judge whether this is not the
best value in recorders at 42 Guineas, or £22/2/- down and 12
monthly payments of £2/3/1, or £7/2/6 down and 8 monthly pay-
ments of £5/4/-.

Bias Oscillator Coils. The HATFIELD oscillator has COM-

PLETE STABILITY, LESS THAN 0.28 of 1% distortion, R.M.S.

output voltage 50% 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 Aprilissue of
‘W.W.” The HATFIELD oscillator is now made with 3 output

impedances to suit any Head on the market. 45 Kc/s to 50 Kc/s.

TAPE RECORDISTS! Are you Completely satisfied with your
recordings? Bad waveform is an oscillator can cause DISTORTION
due to intermodulation. NOISY BACKGROUND due to D.C.
component in an asymmetrical waveform .3 INTERFERENCE
with radio due to harmonics beating with incoming signal. The
fundamental frequency cannot cause audible beats.

COIL, complete with circuit, 10/6 post free. Patent app. for.

BIAS REJECTOR COILS

Even a small amount of bias frequency getting into the amplifier
can cause a lot of trouble, and nearly all tape recorders need a
rejector coil to prevent this

COIL, complete with instructions, 5/6 post paid.

MOTEK TAPE DECKS
The famous K8 deck; twin track, two speed, 'with push buttons
and SERYO braking, is a beautifully finished job at only 20 gns.
Post free, Or H.P. terms on application.

TAPE AMPLIFIERS
The HATEIELD amplifier is complete with oscillator as above, and
magic eye, less speaker, at £12/15/-. Or H.P. terms on application.

HATFIELD RADIO
78 STROUD GREEN RD., LONDON, N.4

Essential to all engaged in
the electrical industry

The fourth edition of this
comprehensive  personal
directory contains some
7,000 biographies of people
in all branches of the
industry, showing educa-
tion, training, careers to
date, membership of as-
sociations and private ad-

. dresses, with an additional
alphabetical listing of firms
and organizations in the
industry, with their prin-
cipals.

prfRICAL
\IE‘HO’!; wHo

o

NOW READY
The only book of its kind

9" x 6" 454pp. 21s. net By Post 22s. 5.

|ELECTRICAL
WHO'S WHO 1956/57 | wouli

“Electrical Review” Dorset House, Stamford St., London, S.E.1.

Srom
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Best Buy at Britain’s

BAND IIl CRYSTAL CALIBRATORS '

by MARCONI INSTRUMENTs. B R.C.A. AMPLIFIERS [ oRCACTY, FONER ei00asor
caﬂ]’fr atedregm'ranzcse MIc7/<s! 21?;::;/: os?.‘ﬁii;'! MODEL MI~11220 50 ¢/s. A.C. mains. Output 240 v. 200 m/a.,
Self-contained power pack for A.C. mains :::ele.‘.aD::lbéleaTn?.ooatolgnvg..Zis.lt’;;\d’::;er"?ionn
:;;:ra'tslr‘r; L Cii(;fny xmftt)?:\ ln::t;t:"r:f::e fNalsj; | s rack mounting. Checked and tested, 69/6.

INDICATIN UNIT 277. ase size
54in. x 7in. x |2in. deep. Contains lin,
C.R. tube type VCR522 (same as that used in
G.E.C. ** Miniscope ’), 4 YR9I, 2 YR92, and 2
host of useful modern components. Fitted
with ‘‘ Focus ** and *' Brightness’’ controls,
etc. Should convert to useful miniature
oscilloscope. All tubes tested before des-
patch, 59/6.

crystal and all valves, spare set of valves,
instruction manual. BRAND NEW IN
ORIGINAL TRANSIT CASE, a real SNIP at
only £5/19/6.

MARCONI SIGNAL GENERATORS.
Brand new, in original transit case, com-
plete with spares, instruction manual and
calibration charts. Type TF390G, 4-32 and
50-100 Mc/s. £25. Or 16-150 Mc/s. in 4
overlapping ranges. £27/10/-. Type TFSI7F/I
18-58 and 130-260 Mc/s., £35.

AMERICAN H.R. PHONES. Complete
with cord, brand new and boxed, 12/6.

SOUND-POWERED HANDSETS. Simi-
lar to telephone handset. Balanced armature

X'TALS
200 Kefs. American G.E.C,, {in. pins, brand
new and boxed at 10/ each. 1,000 Ke/s.
.mh pins, British standard OOI% at 19/6
eac

ERIE HiI-K CERAMICONS. 1,000 pfd.
4 B.A. chassis mtg. Particularly suitable for

microphone and earpiece. No batteries £ V.H.F. decoupling, etc. Price 10/6 dozen.
'iqun':das":/: eZChn/sBre?t mike and head- 3 Manufactured by Radio Corporation of America. As above, but with wire ends, 8/6 dozen.
20 > = s Brand new and unused. ARTT MAINS TRANSFORMERS. Fully
CHOKES. Collins potted type, res. 160 shrouded, drop-throug 33in. x 3in.
ohmsda henry, 100 mfamp., 8/65 sTc. Y Power output 12 watts at 5-7.5-15-6000. Zr-marg 5l (1,03/;%5/1501/(2’60/2/40 v 53-60 calss'
potted, swinging type, approx enry, & ecs., - v mfamp., 6. b
300 mfamp., 12/6. Universal mounting % Valve line-up, 2 of 6L6, 4 of 6J7, 1 of 5U4. amp. andIS v. 2 amp. BRAND NEW ex-
29/6.

type, res. 300 ohms, 30 henry, 150 mfamp., o US.A.,
1076, . Parmeko. fully shrouded, swinging Y Tapped transformer for use on 190-250 volts A.C. HERE AN AERNT L ALREITRANE!, o

type, 3.6-4.2 henry at 150 mfamp., 20| v Grey crackled case, size 17 X 11 x 9in. R.C.A. Amplifiers, Pri. 105/115/125 v., 50-60
henry ne D.C., 10/6. Bryce open type CIRCUIT ¢fs., Secs., 380-350-0-350-380 v., 170 m/amp.
I.5H_ at 200 m/amp., 3 H. at 100 mfamp., U oNLY £9.19.6 6.3 v.,3 amp., C.T.and 5 v., 3 amp, 4}in. x
or I10H, at 200 mfamp., 8/6. Mounting | SUPPLIED. T 43in. x 43in. high. Fully shrouded, 16/6.
feet slightly damaged. (LESS VALVES, AS SHIPPED BY MAKERS) TEETCEEEREE WARGEIMS,  Braod
MODULATION TRANSFORMERS. new ex-manufacturer’s surplus drop-through.
Bendix type, for TA-12, Push-puli 807’s to SETROR VALYES, e R ROXED R38/8; Primary 200/250 volts 50 cps. SeCO"d"Y
plate and sereen modulate two 807’s in POWER UNIT 247 310-0-310 v.70 mA.,63v.@ 3a.,4v.@ 2a.
parallel, 15/-. Collins type, 20 watts, 807 to0 | £ cjosed in grey steel case, size |lin. x 94In. x 74in., with gan be used with either 4 v. or 6.3'v. rectifier.
807, 12/6. chrome handles. For 230 volts 50 cycles mains operation. fo:ze,rl‘ii;;uos ;465 ﬁ%g mAA_s'":_';M;.%p::r:n::

RECEIVERS TYPE RIIS5. In excellent | Ourpue 600 volts 200 mA., fully smoothed by 1,000 volt e
condition, thoroughly checked and air-tested. worlF:ing paper condensers andyextra heavy zu" choke. 3 a. only 12/6.
From £5/19]6 according to condition. Send | Also 6.3 volt 3 amps. A complete power unit, including | | EX-ADMIRALTY, Primary 250 v. 50 cfs.
S.A.E.for fulldetails or I/3 for comprehensive | 54G rectifier and indicator light for only 49/6. New ||Secondary 5-0-5 v. 5-0-5 v., and 5-0-5 v., all
booklet. and in transit case. THIS IS A REAL SNIP. at 5 amps., each winding. This means, in
A.C. MAINS POWER PACK AND effect, that you have 5, 10, 15, 20, 25,
OUTPUT STAGE. These enable the R1155 HIGH VOLTAGE POWER PACKS, ex-U.S.A. Brand |30 v. at 5 amps. or other possible comblna-
to be used on A.C. mains WITHOUT ANY new. Input 115 volts A.C., output 1,000 volts at 250 mA, [tions. Size 4}in. x 4%in. x 6in. high. Weight
MODIFICATION.  Three types available, Brand new, complete with two 1616 valves, and | spare 1616 | 12Ib. BRAND NEW. A very useful

£4/10/-, £5/5/-, or de Luxe modelkwith 8in. double ;:goke and paper smoothing.c£5/5/-. s transformer at only 29/6.
speaker, £6/10/-, ALL power packs guaran- TR-50-XM TRANSMITTER—RECEIVERS. !.5to 12 Mc/s.
teed SIX MONTHS. Separate Tx and Rx fitted in one_cabinet, size 22in. hlgh x EDDYSTONE ROTARY POWER

_ 4 Olb. V. d | UNITS. In grey metal case. Input 12v.D.C.
BENDIX RA-IB. A useful general purpose 20in. wide x l4in. Wre. I3 F.O. and 5 crystal positions. Output 180 v. a¢ 60 m/a. Complete with ali

munication eive vers ldeal for marine use. Super job, price £45. . ! - € 4
Elgalvelicomplunicationsugceiver.  Co (L] g smoothing and filtering. Size [2in. x 6in. x

150 K¢/s. to IS Mcfs. in 6 ranges. Last few, A
for CALLERS ONLY, price according to METER BARGA'NS ?',’I“ Wre. 16lb.  Absolutely BRAND NEW,
dit 3
c:‘A‘L‘:l“ERAFTERS s27 C 27.8] | RANGE TYPE SIZE PRICE SR ENILEY ERIDGE PECTIRIERS,
. overs . Funnel cooled, A.C. input 45 v. R.M.S,

to 143 Mcfs. in 3 ranges, AM AND FM. |50 Microamp. ~ D.C.M/O 2}in. Flush circular, scaled 0-100 s/6 | D-C- output 30 v. 10 amp.p47/6 each.

RF stage, 3 IF stages, BFO, etc. These aref | ooy 0mp  D.G.MO  2)in Flush circular, sealed 0-1,500 | HEAVY DUTY SLIDER RESISTORS.

NOT _ reconditioned,  but  absolutely 39/6 | 250 watts. Rated to carry 25 amp. .4 ohm

BRAND NEW, as shipped ex-U.S.A. For| | 500 Microamp. ~ D.C. M/C  2in.  Flush square, Westo 27/6 | resistance. For charging boards, etc. Worm

110/230 v. A.C. mains, Price £50. 500-0-500 Micro- D.C. M/C  2iin. I-‘lush circular, sculed "100- oéé(}o s ot ecanc] SHnd 4in. % Gk Cron

FANORAMIC ADAPTORS, for visual |1 Millimp. powe . Eus’? e, ForNFe 56 BRAND NEW;I;each.

display of signals. Bandwidth 200 Kc/s. | 10 Milliamp. -C. oD A CIEIV AT scale HEAVY DU FIXED RESISTORS,

Suitable .for use with receivers having IF {Eg ﬁ:ﬂ}““‘p' gg ﬁ/,g §i“'" g‘l‘lg}‘l‘!’“:"“::' 10;3 150 watts. Rated to carry |2 amp. | ohm

of 450-470 Kcfs. Employs 3in. tube type |ago Milliamp,  D.C.M/C 2jin. Fiush eireular 10/8 | resistance, 84in. x 2in. x 24in. high. BRAND

3BP|. and operates from 110/230 v. A.C. !} amp. Thermo-couple  2}in. Projecting circular 6/9 | NEW 4/6 each.

mains. BRAND NEW equipment, as shipped |4 Amp. Thermo-couple  2in.  Flush square 6/9| HOUR METERS. (10 v. 50 ¢/s., or with

ex-U.S.A. Withinstruction manual, price £30, gg g %c' M/? Ay grﬂi‘ec'-imn! iy, t'7/6 L st Mo e KBhm s 15 twilllcun
> LEDLLN Heb b oo Nty (B )gf from 200-250 v. 50 ¢/s. Brand new and boxed.

COMMAND RECEIVERS 5 A.C. M1  2Mn. Flush circul ? ONLY 35/-
Complete with & meral valves: 3 125K7, | |15 Volta AC M/I  3itn. Fluch eireular 33/9 NG EEE - Rl CAPACITORS. TiC.C
| 12K8, I I2SR7 and | 12A6. Size Sin. x| | 300 volts D.C. M/O 2in. Flush square 10/6 8 mfd., | kV. wkg., upright mtg..si'le 4mx

Siin.x [14in. deep. In very good condltion. ! A
METER RECTIFIERS. | mA. Salford Instruments, 8/6;} 2lin. x Sin. high. Brand new and boxed.
fiors guipirei. balda ENEU G S mA. Salford Instruments, 6/9; 2 mA,, S.T.C, as used in{ TWO for I5/-,

H SET. )
Eéfss,ss.; Mc/s 25/~ [ |E.-M.I. Output Meter, 5/6. All are full wave bridge and| | g, STRIP TYPE 373. 9.72Mc/s. 2 EF92

BCA454, 3-6 Mcls UL 276 brand new. and | EF9! LF. Amps., EBSI Det/A.G.C.,
BC453, 190-550 QSer™) EP91 A.G.C. Amp. and EF9l Limiter. Size
59/61 P.O. TYPE RACKS. ‘“U " channel, 5ft. heavy angle base, 103in. x 2}in. x 3in. high. Price, less valves,

| BCXXX, 1.5-3 Mc/s. (trawler band)... 65/~ for |9in. panels. Price 65/-. 7/6. Circuit supplied.
. PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS.

COMMUNICATIONS RECEIVER CRI00. Frequency ;

coverage, 60 Ke/s. to 30.Mcfs. (5.000-10 metres), in 6 ranges. e R

Variable selecuvuty using crystal and audio filters. Valve line-up,

s dss i CHARLES BRITAIN (Radio) Ltd

wer ut t, 5C., an ectifie

g\;sle:ts;s f:"ovlt?'llg-Zgo volt:uil?/ c/sazlA:C Pmam? S{-lehlﬁg ( a 10) °
id 12, 13 d ad-

:i:os\e’: or*::’)‘(texrnalils’::ea::r. Tht:se recelve::v;sr:’;hoo:ouzhly 11 UPPER SAI " T M A RTIN'S LAN E .

overhauled and in beautiful condition and can be demon-

strated to callers. Send S.A.E. for full details and illustration. LONDON, W.C.2. TEM ple Bar 0545

Cpiies ENIEEES One Minute from Leicester Square Station (up Cranbourn Street)

Plus £2 carriage and packing (£1 refunded on return of packing
cat;:). ¢ € H 5 Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) Open all day Saturday
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POST OFFICE TYPE
3,000 and 600 relays
to specification

@ Specialists in troplcal and Services jungle finish
@ GUARANTEED TO FULL A.L.D. & L.E.M.E. STANDARDS
PROMPT DELIVERIES, PROTOTYPES 7 TO 10 DAYS

Manufacturers 10 H.M. Gove. Deprs. and leading Contractors

L.E.SIMMONDS LTD.

HARROW, MIDDX.
Jarrow. 2524 . 0315

$ BYRON ROAD,

Telephone :
R
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REDUCE YOUR PRESS T0OL COSTS

THE HUNTON UNIVERSAL BOLSTER OUTFIT
FOR SHEET METAL PIERCING AND
BLANKING ON FLY PRESSES

. .
%/ Two Punch Ho'drrs

with detachable
positive-action
Strippers take the

and insertable steel
Holders for Dies

Bolster Frame with 'v'/‘/ ,/’ / //
2 adjustable gauges %'Z 4/

$in. to 3%in. bore complste . range _of
diameter. 4 Pun:he's §in. to 33in.
diameter.

i [ 413
it

7//0}///////://}//!;

Equip your press with

the Hunton Qutfit and use

inexpensive standardised Punches and

Dies gin. to 3}in. diameter, obtainable from stock—in J%in. sizes
—when required.

Standardised Tools also available at short notice for Square, _Oblong and
other shapes, Louvre Forming (up to 8in. long), Corner Notching, Corner
Radiusing, Angle Iron Notching and Piercing, etc.

Get the Outfit now—Buy Punches, Dies and Tools as you need them

Descriptive brochure and price list W.B. on request.

HUNTON LIMITED
Phoenix Works, 114-116, Euston Road, London, N.W.1

Telephone: EUSton 1477-8-9. Telegrams: Untonexh, London

ATTRACTIVE VACANCIES
FOR WORK ON
COLOUR TELEVISION

E.M.l. Research Laboratories

Middlesex.

Ltd,, Hayes,

A number of attractlve vacancies have arisen

for Graduate (or H.N.C.) Electronic Engineers

and Physicists for work on COLOUR TELE-

VISION and U.H.F. Television Transmission
and Reception.

These offer unrivalled opportunities to be
trained in and to contribute to the newest fields
of Electronics, in the Laboratories where the
present British Television System originated.
Salary according to qualifications and ex-
perience. Fension Scheme.

Apply PERSONNEL DEPT. (RL/3I)
E.M.Il. LTD. HAYES  MIDDLESEX

MIDLAND INSTRUMENT CO0.—

HUGHES 12-VOLT D.C. SHUNT MOTORS, taking 1.25 amps., up to 2-amps. on load,
speed 5000 r.p.m., external reversing terminations, size 3}in. long, 1§in. dia., }in. dia.
shaft, weight 20 oz., ofl impregnated beari balanced a e, & very
powerful motor, ariginal cost over £7, our price new unused 10/-, post 1/3, 2 for 20/-
post paid. Ditto, fitted reduction gears, giving a final drive of either 320 or 160 r.p.m.
{state which required), 12/8, post 1/8, 2 for 26/- post paid.
NAVIGATORS CHART BOARDS, selected 7-piece polished wood 17in.x 17in. by jin,
thick, fitted brass parallel motion drawing arm, hinged to board edge slide with lock
sgrew, free arm end ftted protractor scale marked §n degrees, also ruled Perspex trans-
parent straight edge 10in. x 3in. by iin. thick, each with locking device, board back has
felt lined feet with pencit holder, these are brand new and boxed, value 70/, our price
25/-. post 2/6, 2 tor 50/~ post paid.
BENDIX SELSYNS (Magsli 3in. synch 50-v. 50-cycle single phase
A.C., we have supplied over a thousand of these to large firms and Govt. Depts. for
automation, etc., research, these are brand new, elaborately protected and packed,
each with angular accuracy, ctc., test report, our price per pair (2 unite}, with wiring
diagram, 80/- post paid.
ELBOW TELESCOPES by Cooke, Bims & Troughton, 8x 30, in gunmetal housing,
size 9in. long, 4}in. high, base 8}in. dia., unused and perfect, value £20, our price
50/-, post 2/6; otherwise we can supply the complete optical system for above—
gn;shns of (i];e variable eyepiece, right-angic erector prismn and objective, all mounted,
0/-, post 1/-.
ROSS ACHROMATS, 25 mm. dia., /4, 4in. focal length, enlarges a 35 mm. negative
to 2jin. x 3}in., also suitable for projection, in brass mounts with screw focussing,
new and perfect, 10/-. post 6d.
ELECTRIC PUMPS (liquids) impeller type, 24 v. 3 amps., or 12 v. 5 amps., delivery
10 gals. per minute, length 74in., motor dia. 3in., pump dia. 4}n., open flanged intake
end for tank fixing, etc., side delivery port 3in. B.8,P. ext. thread, motor is fan-cooled,
weight 5 Ibs., a very superior pump, value £15, our price brand new in sealed cartons,
27/8, post 2/6.
HAND GENERATORS, fitted gearbox and detachable handle, generates 2% v, L.T.
and 300 v. H.T., with data to convert in a few minutes to an efficient 200/250 v.
A.C./D.C. motor with final drives of approx. 60, 12 and 2 r.p.m., unused and perfect
17/6, post 2/6.
VENNER TIME DELAY SWITCHES. 24 v. clockwork pattern, in metal cases fitted
terminal block, new and boxed, §/8, post 1/6.
VIBRATOR PACKS, input 6 v., provides all L.T. and H.T. outputs for the 18 and
38 sets, in metal cases pize 9in. x 6}in. X 3Hn., complete with Mallory Type 650
non-sync. vibrator, also leads, new unused, 17/8, post 2/6; vibrators only, 5/-, post 7d.
g}!GARGI{{(;dAMMETERS. 0-1} amps. D.C., small flush panel mounting, brand new,
. pos ]
GEARBOXES, consists of heavy gears cnclosed, coupled to a clock type twin iframe
containing lighter gears, total 15 gears, plus shaits, governor, etc., new unused, 5/~

post 1/6.

LEACH PATTERN RELAYS., 175-ohw coils, 2-pole change-over contacts, unused,
1/8, post 6d., 15/- doz., poat 2/8.

ARROW SWITCHES, rotary 4-way, 250 v. 25 amp., 3-heat and off series paraliel,
with pointer knob, new, boxed, 2/6, poat 1/3.

ELECTROLYTIC CONDENSERS. 32 mfd. 450 v., cartons of 10 condensers, fully
guaranteed, 10/-, post paid.
MICROPHONES, carbon differential type, fitted ewitch, complete with microphone
transformer, 2/6, post 1/-.

BOSTIK CEMENT. 8-oz. tubes, with nozzle and wind, 3/8, post 10d.

BOWDEN DRIVE CABLE, Inner 5-ft. loug, outer black braided 4}ft. long, with control
ever, new unused, 1/6, post 7d.

Many other bargains; send stamped addressed envelope for lists.
MIDLAND INSTRUMENT ¢O., MOORPOOL. GIRGLE, BIRMINGHAM, 17

Tel.: HAR 308
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modal, 65/-.

AMERICAN "COMMAND" RECEIVERS

Huge purchase from the Air Ministry.
purposes are offered at rldlculously low prices while stocks fast.
12K8, 125R7, 12A6, and 3 of 125)7, in aluminium case size | lin.X54in.x Sin.
although cases may be somewhat dented.
BC454 (3-6 mcs.), 27/63 BC453 (190-550 kcs., the renowned ** Q Fiver "), 59/6 and a few of the 1.5-3.0 mes.

These famous compact receivers which can be used for a variety of
Complzte with 6 metal type valves, | each of
Used, but in very good condition,
BC455 (6-9 mcs.),

First come, first served. Choice of models,

25/-

BC.610 MODULATION TRANS-
FORMERS. Brand new spares for this
famous American Transmitter. In
Maker's Original Cases. ONLY £5 each.

CONSTANT VOLTAGE TRANS-
FORMERS. Manufactured by SOLA
of CHICAGO, U.S.A. Primary 90-125 v.
or 190-250 v, Secondary !5 v. precisely
at 2 KYA., Can bc adjusted for 50 or
60 cycles operation. Primary and
secondary are completely isolated,
and for 230 v. output two can be used
in series. Fully guaranteed. ONLY
£21 each or £40 per pair.

RF UNITS TYPE 26. For use with
the R.1355 or any receiver with a 6.3 v.
supply. This is the variable tuning unit
which uses 2 valves EF54 and | of EC52.
Covers 65-50 Mc/s. (5-6 metres). Com-
plete with valves, and BRAND NEW
IN MAKER'S CARTONS. ONLY 29/6
each.

MARCONI SIGNAL GENERA-
TORS TF-3%0G
Frequency coverage 16-150 Mc/s.

BRAND NEW IN MAKER'S ORIGINAL
TRANSIT CASES, and complete with
spare valves, instruction manuzl, etc.
For normal A.C. mains operanon A
unique opportunity to acquire Laborao-
try Equipment at a1, acuwon of original
cost. ONLY £27/10/-.

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 63 v. 6 a,
6.3v.3a,5v.3a,47/6.

350 v.-0-350 v. 150 mA., 6.3 v. 5 a,
0-4-5 v. 3 a., 37/6.

103, mA., 6.3 v. 6 a,,

250 v.-0-250 v.

S v. 3a, 37/6.

250 v.-0-250 v. 60 mA., 63 v. 3 a,,
5v.2a., 2l/-

TRANSFORMERS, FILAMENT.

63v.2a, 746, 63v.3a, 10/6.
TRANSFORMERS, EHT Upright.

mounting.

EHT for YCR97 Tube 2,500 v. 5 mA.
2v-0-2 v, )bl a, 2 v.-0-2 v, 7. a.. 42/6.
EHT 5,500 v. 5 mA., 2 v. ., 79/6.
EHT 7,000 v. 5 mA,, 2 v. I a. 89/6.
EHT 7,000 v. 5 mA., 4. | a, 89/6.

TRANSFORMER, EHT. Unrepeat-
able ** snip ** 250 v. primary, secondary
2,000 v, R.M.S. (approx. 2,€00 v. D.C.).
Size 23 X 24 X 3in. H + }in. for tag
panel. ONLY 15/~

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, 330-0-330v. 100 mA.
4v. 3 a, 22/6.

LT. HEAVY DUTY, Has 3 separate
windings of 5 v.-0-5 at 5 amps., and
by using combinations will give various
voltages at high currene. ONLY 29/6.

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 kefs., 200-

75 kefs., and is easily and slmply adapted for normal mains use.
Full details being supplied.

BRAND NEW AND UNUSED IN MAKER'S TRANSIT
CASES. ONLY £11/19/6.

BRAND NEW BUT SHOP SOILED, £9/19/6. Used, excellent
condition, £€5/19/6.

A.C. MAINS POWER PACK OUTPUT STAGE, in black
metal case, enabhng the receiver to be operated |mmed|ately,
by just plugging in, without any modification. Can be supplied
as follows: WITH built-in 64in. P.M. speaker, £5/5/-, LESS
speaker, £4/10/-,

DEDUCT 10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.

Send S.A.E. for illustrated leaflet, or 1{3 for 14-page booklet

which gives technical information, circuits, etc., and is supplied
{ree with each recciver. All models aerial tested before despatch

CLASS D WAVEMETER

Another purchase of this famous crystal-controlled wavemeter
which has been repeatedly reviewed and recommended
in the *‘ R.S.G.B."”” Bulletin as being suitable for amateur trans-
mitters. Covers 1.9-8.0 Mc¢/s., and is complete with 100/1,000
kejs. crystal, 2 valves ECH35, two 6-volt vibrators and in-
struction manual. Designed for 6 v. D.C. operation, but
simple mod. data for A.C. supplied. BRAND NEW IN MAKER’S
TRANSIT CASES. ONLY £5/r9/6 Transformer for A.C. modi-
fication, 7/6.

COLLINS TCS TRANSMITTERS

Special offer of these famous American Transmitters, Fre-
quency range 1.5-12.0 mcs. in 3 bands. Employs 7 valves, 2 of
1625 in P.A. Stage, 1625 buffer and 1625 modulator stage, 3 of
12A6 in oscillator stage. Radio telephone or radio telegraph.
Provision for VFO or Crystal Control. 4 crystal positions, Has
plate and aerial current meters. In BRAND NEW CONDI-
TION. ONLY £12/10/-. Matching receivers available £8/10/-,
OR THE PAIR £20.

METERS
SIZE AND TYPE

24in, Flush circular
2in. Flush square

F.S.D.

50 microamps D.C.
500 microamps D.C.

| m.a. D.C. 2in. Flush square .
S5imia. D.C. "o, 2in. Fll.)lsh square (sca|ed 0100 8
........................ 0
10 ma.D.C. ...... 2§-In Flush circular (blank scale) 10/6
150 m.a. D.C. 2in. Flush square
200 m.a. D.C. ...... 24in. Flush circular
500 m.a. thermo 2in. Proj. circular
4 amp. D.C. 24in. Flush circular
20 amp. D.C. 2in. Proj. circular
40 amp. D.C. 2in. Proj. circular
30-0-30 amp. D.C. Car type moving iron
15 volts A.C. 24in.  Flush  cireular
IFON Loiiiiiiiiiineiiincciinnenans
300 volts A.C. ...... li-lin Flush eircular
2 Kilovolts A.C.... 2{in. ,Proj. clrcular electro-
q static ...... ... .. 22/
300 volts D.C. ...... 2in. Flush square 10/6

159 RECEIVER UNIT. Contains |
each valve, types EF50, EA50, SPél,
RIL37 and 24 v. selector switch. ONLY

** ALL DRY " RECEIVER MAINS
UNIT. If your battery portable uses
midget 1.4 v. valves of the 154-1T4-{R5-
354 series, then this will save you
pounds in batteries. Delivers LT and
HT from normal mains. Manufactured
by ** AVO " for tne Ministry of Supply.
Fused on mains side, and ready to
work. Size 8%in. X 5fin. X 3fin.
BRAND NEW. ONLY 39/6.

100 MICROAMPS METERS. 2{in.
circular flush mounting. Widely
calibrated scale of |5 divisions marked
“*yards ' which can_be rewritten to
suit requirements, These movemecnts
a‘e almost unobtainable today and
biing BRAND NEW IN MAKER'S
CARTONS are a snip at ONLY 42/6.

RECEIYER 25/7]. Part of the TRI196,
this $-valve unit makes an ideal basis for
a mains operated allewave Superhet,
full modification data being supplied.
Complete with valves, 2 each EF36 and
EF39, and | each EK32 and EBC33.
BRAND NEW. ONLY 27/6.

MODEL-MAKER'S MOTOR. Rever-
sible poles. Only 2in, long and !}in.
diameter, with }in. long spindle, Will
operate on 4, 6, 12 or 24 v. D.C.
ONLY 10/6.

100-0-100 YVOLTS METERS by San-
gamo Weston. 2fin. circular, basic
movement being 500-0-50C microamps.
A really first-class centre zero meter
for hundreds of uses. BRAND NEW.
IN MAKER'S CARTONS. ONLY 27/6.
POCKET VOLTMETERS. Not ex-
Govt. Read 0-15 v. and 0-300 v. A.C,
or D.C. BRAND NEW AND UN-
USED. ONLY (8/6.

WALKIE TALKIE TYPE 18, Covers
6.0-9.0 Mc/s. Complete with valves,
microphone and headset, and trans-
mitting and receiving units in metal case.
in excellent condition. ONLY 79/6.

AVOMINOR CARRYING CASES.
Size 5in. X Sin., X 2in. with long carry-
ing strap. In high-quality leather with-
press stud fixing flap. Made for UNi-
VERSAL Avominor. BRAND NEW.
ONLY 7/6.

CRYSTALS. British Standard 2-pin
500 kefs. 15/-. Miniature 200 kcfs and
465 kcfs. 10/~ each.

SPEAKERS. P.M. 6%in. less tranms.,
19/6; 8in. less trans., 16/6; 10in. with
trans., 27/6.

CHOKES.
200 mA., /6.

MU-METAL SCREEN FOR VCR97
TUBE, etc,, ONLY 8/6.

TRI196 TRANSMITTER SECTION,
complete with valves EL32, EFS50,
CV501, and all components. BRAND
NEW. Price ONLY 12/6

10H 60 mA., 4/-; SH

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

U.E.L

(Open until 1 p.m. Saturdays.

CORPORATION

We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross)

Radio Corner, 138 Gray’s Inn Road,
London, W.C.I.

Phone: TERMINUS 7937
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BATES
SURPLUS STORE

WAVEMETER TYPE WI310. 160/220 mg/s. osc output useful as sig.
gen.230 v. mains. 55/= each plus 9/- post.

BENDEIX TA-12 TRANSMITTER Type TA-120. Two 807 P.A. stage,
807 buffer, 4-12 SK7 oscillator stage. 57/6 2ach plus 7/6 post.
MICRO-AMMETER. 0-500 2in, projection type, 12/6 each plus 1/- post.
185 MC/S. STRIP. Tuned, 2-VRI36; 1-P61; 1-VR92, |5/~ each plus I/-
post.

METHANE COUNTER. Type 1077B.
All Tools Ltd. £5/10/- each. Post paid.
POTENTIOMETER UNIT. Type 1007. Cat. No. 3-7/0271. £2/10/- each.
V.H.F. RECEIVER TYPE 1392A. 100-150 Mc/s. 15 valves, 2 R.F. 3 |L.F.
O.P. | F.-4.86 mc/s. Bandwidth 4 25 Kefs + 6 db down, Voltage 250 v.
at 80 mA.,6.3 v at 4a. A super sensitive receiver. £5/10/- each, post paid.
T.R.F. BATTERY RECEIVER. Type 1545. 4 valves, type ARPI2 covering
distress band. 27/6 each plus 2/6 post.

BENDIX RECEIVER, TYPE R.A.10. Brand new. 8 valves, 6K8; 6K7;
6K6; 6C5; 6H6; 3-6SK7. £3/10/- each plus 7/6 post.

PHILIPS TYPE 39992/13 PORTABLE RADIATION MONITOR.
Gamma ray dose meter, incorporating non-self quenched geiger counter
tube, with'suitable electronic circuits micro-ammeter indicating radiations.
230 v. or 110 v. A.C. mains. £12/10/- each.

PROBE UNIT TYPE P.R.200. Compac: head amplifier enabling G.M.
tubes to be worked remotely from scaler or power unit witch a gain up to
25. £3 each.

METERS. 0-1 m/A knife edge pointer, 4in. cir. panel mounting, 45/- each.
0-1 mA. 24in.cir. panei, (7/6 each. 0-9 amps. R.F. 2}in.cir.8/6 each. 20-0-20
amps. sq 2in., 8/6 each.

SWITCHES. D.P.S.T. panel mounting 10 amp. type 5C/4198, 2/- each.
S.P.C.O long dolly type 5C[4179, 2/- each.

VALVES, 3-VR65, 7/6 per set. 6SN7, 6/6. 617, 4/6. 5Y4, 7/-.
6AKS, 8/-. 615, 3/6. Photo cell 927, 15/- each.

AIR POSITION INDICATOR. Containing a wealth of gears, drives
and shafts, 3 infinitely variable gears, fampholders, repeater motors.
Veeder counters, used by many universities as a basis of a calculating
machine, 19/7 post free.

49 IVY STREET - BIRKENHEAD

(by main Tunne! entrance)

Cat. No. 3-7/5464 made by

6AC7, 4/-.

® T/VTECHNOLOGY

® RADIO ENGINEERING
® ELECTRONICS

® RADIO SERVICING

There’s a big future in T/V and Radio. Act now! In-
crease your knowiedge. Back up experience with a
sound theoreticat background. I.C.S. offer courses of
instruction in—

T/V TECHNOLOGY @ ADVANCED SHORT-WAVE
RADIO @ RADIO ENGINEERING @ RADIO SERVICE
ENGINEERING ® INDUSTRIAL ELECTRONICS
ELECTRONIC ENGINEERING [ ] FREQUENCY
MODULATION @ RADAR

I1.C.S. will also coach you for the following examinations—
B.I.R.E.; P.M.G. Certificate for Wireless Operators;
Radio Servicing Certificate (R.T.E.B.); C. & G. Tele.
communications, etc., etc.

DON'T DELAY—SEND COUPON TODAY for free 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., 7| Kingsway, W.C.2.

INTERNATIONAL CORRESPONDENCE SCHOOLS.
Dept. 223D, International Buildings, Kingsway London

W.C2.

(Block letters, please)

Address

WIRELESS WORLD

May, 1958

BROWN'S M/C HEADPHONMNES with ear pads and 6éft. cord
and plugs, |
EF50, 6-/. Br. SP6l 3/9. EF80 9/-,

VALVES. Ex-U S.A. U4 ID/-

EL84, 12/6, ECLEO 13/-, 6K7 5/6.

100 yds fine braided COPPER WIRE wound on fishing rod type

reel, 3in. x [3in. 6/6.

RHEOSTATS 12v. | a.,2/6, 12v.5a., 10/6.

NEW A.C./D.C. MOTORS, 24v. 2:.6x2§|n Spindle ! x }in., 18/6.
NEW FREQUENCY CRYSTALS. 10/6 each. Lists sent on request

MAINS TRANSFORMERS. Input 200/240 v. OQutpuc 350-0-350

or 250-0-250 volts 80 mA. and 4and 6.3 v. 4 a.and 4 and 5 v. 2a. Price

22/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, I8,

20, 24, 30 voles, 2 amp., 22/-. Output |17- 115 volts 5 amp. .22/9. Out-
ut 17-11-5v. I fa., |6/6 6.3v.2a.,8/6. Atlwith one year's guarantee.

.P.D.T. RELAYS, Operate at 200/300 volts D.C., 8/6. We can
supply any type of relay to your requirements.

NEW SELENIUM RECTIFIERS. F.W. 12/6 volts 3 amps., |4/9
4-amp.,23/6; 6 amp., 30/-; Iamp,8/6 12v. 100 mA., 3/-; H.W,, 25!
100 mA , 9/6; 250 v. 300 mA , 17/6.

GERMANIUM or SILICON CRYSTAL DIODES 3/9.

M/C MICROPHONES with matched Trans., 15/6.

NEW ELECTROLYTIC CONDENSERS, 60-250 MED 275 v., 10/6.
TIME DELAY RELAYS. We specialise in units giving varymg
time constants. Please send us your requirements or problems.
FI:SHING ROD AERIALS. Set of3 7/6, set of 2 5/-. Plus 1/6 raif
charge.

VCR97 TUBES. Brand new, in original crates, picture tested, 45/-.
CHROME-VANADIUM HIGH SPEED STEEL TWIST DRILLS.
Set of 9, I/l6 to {, 3/9. Set 7 full size /=, 13 10/- in wallets.
MINIATURE RELAYS, 10 amp. Silver Contacts, 12 or 6 v. D.C.
Types S M, 7/6. S.M. or B, or § C.O., 8/6. Post paid.

AMERICAN 1FF- TX/‘RX UNIT§ New condition, containing
6 6SHZ, 3 7193, 2 6H6 Valves. Tunesapprox. 160 Mc/s. Toclear, 30/-.
UNISELECTOR SWITCHES. 50 volts D.C. 50 point, 3 Ievel
26]-, 12 volt D.C. 50 Point 2 level 21/6.

P.O. VEEDER COUNTERS, 24-50 volt D.C. 0-9999, 15/6.
GRAM PICK-UPS. Lightwe|ght white plastic, Balanced armature.
New and boxed. 32/6. .
64in. P.M. SPEAKERS in beautiful walnue finished cabinets, 35/-.
D.P.C.O. RELAYS. Operate on |4 v. D.C,, 8/6.

0-1 MA METER M.C. 21" centre zero mounting in sloping panel
metal box 8 x 6 x 5 with useful components 20/-.
EX-W.D. NEW MORSE KEYS 4/6.
Ex-W.D. L.R. PHONES, NEW WITH LEAD lo/-
HI-Q.LLF. TRANSFORMERS 2 x 3 x 2} 8/6 pr.
All Carriage Paid in the U.K. from Dept. W.W.
Lists gladly sent on request.

THE RADIO AND ELECTRICAL MART

309, HARROW ROAD, WEMBLEY, MIDDLESEX, nr. THE TRIANGLE
Phane: WEMBLEY 6855

TRANSFORMERS

COILS  tARGE OR SMALL QUANTITIES
CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.O., M.OS,, L.EB., ETC.
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY

LIVINGSTONE 2261 EST. 1933
L L L L L R L RN I R R PR LR R LR LN
ESPECIALLY DESIGNED OR  CONSTRUCTING

BAND | and BAND 111 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 1j- P.O. {or our illustrated catalogue of
fittings, chimney & wall lashings, alloy tubing etc.
to:—

FRINGEVISION LTD.

MARLBOROUGH, WILTS. Phone: 657 & 658
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RE-OPENING AGAIN—
AFTER 8 MONTHS CLOSED

MULTI!-RANGE TEST METERS by Weston, Radio City Pro-
ducts and other weli-known makers,

SPECIAL OFFER of Constructor’s parcel of 100 assorted resistors
comprising $, 4, | and 2 watt from 10 meg.-22 ohms. 12/6
MEGGER SAFETY OHMMETERS. Perfect, £3.

H.R.O. SENIOR RECEIVERS. With A.C. P.P., 5 coils, £28.
D.S.T. 160 RECEIVERS, as new. Coverage is 7 bands from
30 Mc/s. to 50 Kc/s., £20 each.

HALLICRAFTERS SX28, S27, S4!, S38, etc. Perfect cond.
ARESLF, AR88D, CRI00, from stock.

CANADIAN R.103 RECEIVERS, as new, modified, for A.C.
working, £14.

A.C./D.C. MOTORS suitable for sewing machines, 47/6 each.
A.C/D.C. 12 v.-I15 v. MOTORS, long spindle for models, 15/-
each.

NEW M/C MICROPHONES, hand type, with 12 yds. heavy
duty screened cable, £3 each.

TEST EQUIPMENT. We hold a comprehensive stock. Multi-
range meters at [,000 and 20,000 o.p.v., valve testers, signal genes.
V/VIRE-WOUND POTENTIOMETERS LARGE SIZE, 20K.
8/6 each.

RECTIFERS, 12 v., bridged, 8 amps, 18/6 each.

MAINS TRANSFORMER. 350-0-350 v. Ellison at 120 mA.
63 v.5a, CT.5v.3a,376. Fuli range of all types of Ellison
products in stock.

F.M. DEVIATION METER, in perfect working order, £20.
PARTRIDGE TRANSFORMER, 100 m/a. 250-0-250 v., 6.3 v.,
110-230 v. input. £1 each.

H.R.O. COIL, 0.49-0.96 Mc/s., etc., at £2/5/- per coil.

Your post enquiries welcomed. S.A.E. for reply, please. Orders,
C.W.O. or pro-forma invoice, no C.O.D. Prices quoted do not
include carriage and packing. .

Callers welcomed—all stock must be sold within six menths.
Great Bargains, ‘

SERVICE RADIO SPARES

4, LISLE STREET, LONDON, W.C2
Telephone: GERrard 1734

This Month’
B2AK “rergains  G2AK
CRYSTAL HAND MICROPHONES

In silver hammer case(as illustrated)
with polished grille, handle and four
feet of screened lead.

ONLY 21/— Inland post paid

MINIATURE ROTARY TRANSFORMERS.
12 v. input, output 360/310 v. 30 mA., c.c.s. or 70
mA, i.c.a.s. Only 44 x 24in. overall. Only 17/6
each, or 30/- for 2. Post and packing /6.

i e e
THIS MONTH'S SPECIAL. Power Units in black metal
case. With input and output sockets. For 200/260 v, 50 c.
input, Output 200/250 v. 60/80 mA. Fully smoothed and fused.
Also gives 3l v. .3 a. D.C. and 6.3 v. 3 2. A.C,, fitted with 6 X5
rectifier. 50/- ea., carr. paid.

STREAMLINED BUG KEYS by famous maker. Brand newin

original cartons. List over £4. Our price only 45/-,

SHADED POLE MOTORS. Heavy duty type. Totally enclosed.

Made for professional tape deck. Very limited quantity. Only

35/- ea. P. & P.2/-. CONDENSERS. 8 uF 600 v trop. 750 v.

normal condensers. New ex W.D. stock, 5/6. P. & P. 2/-.

HEAVY DUTY POTS. 500 ohms Tarodial type by P.X. Fox.

Waorth 15/-, Only 3/6 ea. P.&P. |/-. HEAVY DUTY adjustable

RHEOSTATS. 4 ohms (Point 4) 25 amp. Beautifully made. 5/-

ea. P. & P.2/6 ea. .

Carriage paid on all orders over £1 except where stated. Please
include smallamount for orders under £1.

Please print your name and address. All Mail Orders to:—

‘CHAS. H. YOUNG LTD.

Dept. * W* 102 HOLLOWAY HEAD, BIRMINGHAM 1|
Phone: MIDLAND 3254
All callers to 110 DALE END, BIRMINGHAM 4

Phone: CENTRAL 1635

(8TL) |

Trﬂmformer_f | 'é&/‘/ﬂ&l‘lbﬂ//y
— - sealed oo
Incorporating
“C” cores or g
conventional
construction
DISC,
ST I TRANSFORMERS CYLINDRICAL
4 are | Fomsois & RECTANGULAR
based on sound design an are :D CELLS - - - -
manufactured to the highest standards i PERE:;‘EE: = s GTRATAY
called for in the electronic and com. i fully patented 1 t020 Ah cap.

munication fields. Consult us for l
DETAILS FROM SOLE CONCESSIONAIRES :

G. A. STANLEY PALMER LTD
STEWART TRANSFORMERS Ltd. Maxwell House - Arundel Street - Strand . London . WC2

Telephone: Temple Bar 1610

75, KILBURN LANE, LONDON, W.10 - LADbroke 2296/7 ‘ — _m

your next transformer requirements.
NB.: MANUFACTURERS AND TRADE ONLY




BAND Ill CHANNELS 8-9-10
| A new CONVERTOR KIT is now available for |
LONDON—MIDLANDS—NORTH |

Fit this new convertor not to your set but |
inside your set, even 9in. table models, and ll
|
I

retain that professional look.

This convertor has been evolved since the LT.A. |
transmissions began, and is based upon experience

| gained in the conversion of very many Band | sets in l
the London area.

IT will convert any set, any age, TRF or Superhet \
iT includes station switching i
IT provides pre-set contrast balancing

IT requires no additional power supply
iT uses only one aerial input for both bands ) |
IT provides manual tuning on Band il
iT is totally screened i
IT completely rejects unwanted signals |

CQNVERTOR wired and aligned with fitting instruc-~

| JEDB acoocsocnonasaasacscsccls £4 2 6
KIT complete in every de F
and mixer valves .........cocoiiiiiieneeniianieenns .. £212 6
CIRCUIT and instructions in detai! {free with kit)... 3 6
BAND 111 AERIALS (send for list), from ............... 7 6
CROSS-OVER UNITS—Outdoor (printed circuit) 15 0 |
AERAXIAL feeder cable per yard .......cocccevvenninnen 10

and distance away. Orders over £2 post free.

C. & G. KITS

285, LOWER ADDISCOMBE ROAD,
ADDISCOMBE, CROYDON, SURREY
Phone: ADDiscombe 5262

I

|

| |
= ———— |
KAYE’S for RELAYS
B.P.0. 3000 and 600 type to your specification'

Contact Blanks
supplied to order

°
Key switches é

Coils up to 100,000 ohms. Tropical Baked
or Vacuum Impregnated. Component
parts and/or coils suppiied separately.

Prototype relays made, if required. and Telephone

Equipment
b AN
KAY E ELECTRICAL MANUFACTURING CO
Havelock Works, Havelock Place, Harrow, Middlesex.
HARrow 1432

A AP P AN AN NN NN Py P\,

Please moy we have your enquiries NOW

CHIEF ENGINEER required by
Advance Components Ltd. Competent
to administer complete laboratory provid-
ing full information to production on new
instruments and- all technical matters.
Only men of ability and energy with ex-
perience of the design and production of
electronic instruments will be considered.

Apply 1o :—~ The Technical Director,
ADVANCE COMPONENTS LIMITED,
Roebuck Road, Hainault, Essex.

WIRELESS WORLD

When ordering please state present B.B.C. Station ]
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The COMPLETE
TELEVISION
SERVICING

INSTRUMENT

Write now for
full details to

AIRMEC LIMITED
HIGH WYCOMBE

BUCKINGHAMSHIRE

™EBEAU-BUREAU

MARK 11

Thls magnificent bureau type cabinet
is in specially selected walnut
veneer exterior, with a light sycamore

lining. It gives you two large-sized
storage compartments.
Overall dimensions:

Length 32° Height 34°
maximum depth 16
minimum depth 1i*

Motor board size: 154" x 13°

Scale aperture size: 104" x i44”

Send tor our eurrent monthly bulletin of Re.
placement Radio/Radiogram chassis, Tape Recording Equipment, etc,

NET TRADE PRICE £13.13s.0d.
—
Trade only supplied

' Plus 155.0d. carr.
-\ l ; V.E.S.WHOLESALE SERVICES Ltd.

Send for Cabinet List for more details.
Dept. (W.W.), 11, Gunnersbury Lane, Acton, W.3 Tel.: ACOrn 5027

VERY HIGH PRICES PAID FOR THE FOLLOWING:—
APN3 BC342 1-152
ARCI BCéII TSI13
ARC3 BCTI3A TS35
ARN7 BC7I14A TS45
ARTI3 BCT21 Tsl48
BC22i BC788C TSI74
BC312 CPN2 TSI7S

Also Modulation Transformers Thermador No. €52160. and Scanner
(antenna) RC94 or parts.

ALTHAM RADIO CO.
JERSEY HOUSE, JERSEY STREET
MANCHESTER 4

Telephone: Central 7834(5/6
Largest stocks in Europe of Government surplus material.

CAP. L.E.S. to British Standard 98/E5.
Diameter 5mm. Length 8mm.
BALLOONS. Tubular 5mm. Spherical
7.5mm. OVERALL LENGTH. Tubular
15mm. 4+ Imm. Spherical 16mm.
+ 1mm.

RATINGS. Voltages up to 24 volts.

VITALITY BULBS

Vitality Bulbs Ltd., Neville Place,
London N.22

Subminiature and oli
other indicator types.

Phone :
BOWes Park 0016
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CHIEF MECHANICAL
DESIGNER

TAad hanical Fnal

are invited to apply for this.post
The f‘nhrm:hm“IDelignerwﬂl
be for all

a.lpect! of the des!gn of ]zrge

rack and chassis denign, and tor the
mechanieal devalopment of special
electro-mechanieal, optical and

magnetic 8, auxiliary to
them. He will be responaible for
the work of the Design Office, and

the Model Shop Superintendent
will be responsible te him for work
on models and prototypes.

This is a senior post calling for
some 7 wears’ experience of mech-
anical design work, including work
on small precislon instruments or
mechanisms, and 3 of these years
should have been spent in a seniof
capacity.

Application forms can be oblained from the Personnsl Officer,

LEO COMPUTERS LTD.,
ELMS HOUSE, BROOK GREEN, W.§

ELECTRICAL DESIGNER
COMPUTER CIRCUITS AND UNITS

Circuits and unit designers translate
the logical requirements for new
large-scale computers into detailed
circuit and unit design. A new
group is being developed for this
work, and there is scope for both
experienced and recently qualified
men.’

Experienced men should preferably
have worked on the development
of radar, television or speci
electronic equipment involving
pulse techniques,

Recently qualified men will be
trained initially in computer
programming, then on design work.

Application forme can be obtained from the Personnel Officer,
LEO COMPUTERS LTD.,
ELMS HOUSE, BROOK GREEN, W.$

SENIOR ELECTRICAL DESIGNER

COMPUTER POWER SUPPLIES

This post entails designing power
supplies, all associated wirlng and
cabling, and link-ups with punched
card and tape reading equipment,
etc. for large electronic computera.

{a) rectift

should be qualified
electrlcal engineers who have had
4 or more years experience in
design in one or more of the follow-
ing flelds:

(b) telephone and relay switching apparatus;
{c) teleprinters and similar electro mechanical equipment.

LEO C 14d., 15 a developing

prospects.

C offering good salaries and

Application forms can be obiained from the Personnel Officer,
LEO COMPUTERS LTD.,
ELMS HOUSE, BROOK GREEN, W.6

GOVERNMENT COMMUNICATIONS
HEADQUARTERS (FOREIGN OFFICE)
CHELTENHAM

Vacancies exist for Mechanical and Electrical Engineers
in advanced proiects in electronics. wave propagation
and communication engineering. Excellent working
conditions, backed by well-organised library and technical
information services, specialised training and Depart-
mental assistance for higher study, considerable freedom
in choice of work, unusual opportunities to gain ex-
perience of new materials, components and techniques.

Entry status dependent upon age, experience, quali-
fications, ability; selection by interview; good promotion
prospects.

SALARIES—for men in Cheltenham.

Basic Grade Engineer—starting pay according to age
up to 34. At 21, £473 10s.; at 34, £930; then by
three increments to £1,055.

Main Grade Engineer—£1,055 x £40—£1,335.

Prospects of promotion to Senior Grade (£1,390 x
£50—£1,571).

QUALIFICATIONS
Candidates must

(2) hold university degree in physics or electrical or
mechanical engineering and have at least two years’
practical experience, or

(b) be graduates of the Institution of Electrical or
Mechanical Engineers, or hold equivalent diploma.

Degree or graduateship examination should embrace
telecommunications subjects including radio.

Candidates should have good communications back-
ground with knowledge of one or more following subjects:

LF/HF, VHF and microwave techniques including
transmitters, receivers and aerial distribution systems,
valves, magnetic tape recorders, printing telegraph
systems including VF and time division multiplex;
voice communications techniques.

Two or three years’ experience in electronics or tele-
communications desirable, but not essential.

Appointments unestablished in the first instance but
possibility of permanent established appointment by
Civil Service Commission selection at a later stage. Apply
to Personnel Officer (B17R), 53, Clarence Street, Chelten-
ham, Glos.

LEO COMPUTERS LTD.

ELECTRONIC

ENGINEERS

LEO COMPUTHRE LTI: have gxperience in building and operating
lurpo-gonle digital computers, which In this country is unique. They are
producing compu tere for sale to indnatrial and oomrn-rcial concerns and‘m

alrepdy providing a computing service on

Ulomn of all kinds, The present small team of lkrmm!r engineers is
ing expaniled wl sppliestions wre invited for the following posts:—

SENIOR ELEGTRONIG
ENGINEERS
H.N.C. sta.ndard ln electronics,
experience in pulse«circuitry, pre-

ELECTRONIC ENGINEERS

H.N.C. in electronics, and exper-
jence in pulse-cirduitry desirable—
not tial. Working in emall

ferably on
for work of small teams of enginasrs
skilled in all aspects of fanlt-linding
and malnteiance with lsrge-scale
digital ecomputers.

teams on fault-finding and main-
tenance. Training given in general
computer work.

Application forms can be obiined from the Personnel Officer,
LEO COMPUTERS LTD.,,
ELMS HOUSE, BROOK GREEN, W.§

TRANSISTOR & PRINTED CIRCUIT COMPONENTS

RADIO COMPONENTS :

The rapid development of Transistors and Printed
Circuit Techniques has given rise to an interesting
field for design and application of new components
for these fields. Permanent, pensionable posts are
offered to Developmeént Engineers wishing to
undertake advanced development work of this kind.
The Company’s Laboratories, situated in the London
area, are fully equipped and offer agreeable working
conditions.

Write to Box No. 1235, details of age, experience and
qualifications, which will be regarded as strictly
confidential.




138

]

Build your own Tape Recorder
with the

“ASPDEN’
TAPE DECK KITS

Compact model
7% x lin., Sin. reels......... kit
Standard model
102 x 15in., 7in. reels kit €8 10 0
Easy to assemble, with full working

drawings and instructions. First class
motor, latest design High-Fidelity heads.

£710 ¢

and the recorder
AMPLIFIER kit
Power Pack kit
(without valves)

Carr.,

€5 18 0
£2 18 6

axtra,

Send stamp for full particulars to:—

10, Market St., Wesham,
Kirkham, Lancs,

KOLLEY’S RADIO

invite you
to their new Demonstration
Rooms at 315 Camberwell
Road, S.E. 5, to hear the latest
in High-fidelity Equipment.
See the new range of Audio

Furniture. Out of town cus-
tomers, S.A.E. for latest
catalogue.

‘Phone : ROD 4988

W. S. ASPDEN, |

WIRELESS WORLD

REGD. TRADE MARK

“PERMATIP”

AND

“PERMABIT”

INSTRUMENTS
FOR

GREATER
SOLDERING
EFFICIENCY
[ ]

The soldering bit which main-
tains its face indefinitely without
attention. 25 models available for
mams or low voltage supply. Bit
sizes 3/32 to 3/8 inch. Full details
in booklet S.P.5 from sole
manufacturers :—

LIGHT SOLDERING  DEVELOPMENTS LTD.

May, 1956

"VIEW MASTER”
ENTHUSIASTS!

If your supplier has any
difficulty in obtaining
‘View Master’ modi-
fication and converter
kits for you, get him to
contact the foremost
component whole-
salers :(—

l UNCLES, BLISS
OF CROYDON

All Denco and T.C.C. kits and circuits

106, GEORGE ST., CROYDON, SURREY.|in stock. Trade enguiries only.
— Tel: CROydon 8589 - =
WAFER SWITCHES .
TO SPECIFICATION . e
One or more A.B. Type “H " TRANSFORMERS

wafer switches to any desired
contact specification.

Werite for design chart and new
comprehensive price list.

SWITCHES FOR 912-PLUS

SMITH'S
of EDGWARE ROAD)|

Can now supply a full range of 4-sided Blank|
Chassis of 16 gauge half-hard aluminfum.

Size (inches) Price Size (inches) Pricel
6 x4 x2.. 4/6 I0x 8x3.. 8/6
7 x5 x2.. 5/ 13 x 8 x 2% 8/9
8L x 5¢x2 .. 5/6 12 x 9 x 2%... s/..l
10 x4 x2f... 6/ 14x 7x3 .,

9 x7 x2.. 66 13 x 10 x 24... 9/9
12 x4 x24... 6/6 14 x K0 x 24... 10/-
9 x8 x2b.. 73 12x i0x3 .. 10/s
10 x 8 x24... 78 15 x 10 x 24... 10/6
12 x5 x3 ... 7/ 17 x 10 x 24... $1/3
12 x7 x 24... 7/il 17x 9x3,. 19
11 x8 x24.. 8- 17 x 10 x 3 ... 12/6

Other sizc. pro rata plus 2/6 i
Keep this List for reference,
Panels cut to any size 4/- per sq. ft. and pro rata.

Special.discount for quantities of the above.
Prices include postage and packing.

H L SMITH & CO. LTD.
287/289 EDGWARE ROAD, LONDON, W.2
Telephone: Paddington 5891
Hours 9 till 6 (Thursday, | o’tlock)
Near Edgware Road Stations, Metropolitan & Bakerioo

S| (14061/BI .
52 I4062/BI)) B pail
S4 (SS/556/1) ..%. .. .. 11/6
S5 (55/556/2) .. 10/6

Truvox Amplifier Switch Type
12119/B3 : 14/6d.

SPECIALIST SWITCHES

23 RADNOR MEWS < LONDON W.2
AMBassador 2308

Enquiries by post or phone only

MORSE CODE Training

COURSES for BEGINNERS
and OPERATORS, also a
SPEGIALGOURSElor passing
1 the G.P.0. Morse Test for
\ securing an AMATEUR’S
. TRANSMITTING LICENCE

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 System Co., Denver, Colorode, US.A.

of all types up to 25 KVA for Single or Three
Phase operation, Phase Conversion, etc.
AINS
Output and Special Purpose Transformers for
Radio Equipment; Chokes, etc.
COIL

for Contactors, E.M, Brakes, Air Valves, etc, and
coil WINDINGS for all purposes.
SOLENOIDS
for A.C. and D.C. Operation
W. F. PARSONAGE & Co., Ltd.

.[INDUCTA WORKS - Park Rd - Bloxwich « Walsall

Telephone: BLOX 66464

EXPANDING COMPANY with
world sales of electronic equipment
offers to a first-class ELECTRONIC
ENGINEER

Attractive salary. Good working
conditions in a modern research
laboratory. A permanent and pen-
sionable post.  Unfurnished flat
and removal expenses.

The work includes:—

The application of electronics
in an entirely new field. Projects
of considerable interest. The design
of unconventiona: circuits and sys-
tems. Use of pulse techniques,
scanning ‘systcms and transistors.

Candidates should possess one of
the following qualificacions: En-
gineering or Physics Degree, Grad.
I.LE.E., or H.IN.C. and have some
experience in circuit design.

H

dpltcations will be treated as
confidential and should be made to:
The Research Department, :Z F.
Cr&sjlield Led., 232, Old Street,
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WEAPONS RESEARCH DIVISION

A. V. ROE & CO., LTD.
Woodford, Cheshire

DE HAVILLAND

Advanced Guided Weapon Projects

Specialist Servo Engineers are required for positions in
an expanding organisation engaged on research, design

and development work. Still have vacant posts.in their Instrument Research
Permanent and progressive posts, both senior and Department as follows:—

junior, are available for men with ability and enthusiasm

who can offer sound knowledge and experience of :’hylsilc(::itgn for interesting instruments
hydraulic servo mechanisms. Promotion prospects are pp S,

good and conditions of employment are generous and

Engineers to work on simulators, digital
enlightened.

and analogue devices.

Technicians to work on hydraulic systems
and components.

Technicians to work in the instrument
test section.

We operate a five day week and assistance is given in
obtaining single lodging accommodation within easy reach
of the works. 1

Three grades of specialist engineers are

] Technicians to work on environmental test.
required as follows :

Engineers and Physicists to work on mag-
netic amplifier applications.
Electronic Engineers to work on autopilot
and instrument applications.
Servo Engineers to work on control
problems associated with autopilots.
Successful applicants will find the salaries, oppor-
tunities - and working conditions are exceptional
and there is an attractive Pension and Assurance
Scheme available.

Applications should be sent to: The Chief Engineer.

(1) Servo englneers with a theoretical background, having
some practical experience of servo design. Candidates

for these posts need not have any electronic experience.
(Ref. 68).

(ll) Servo engineers with a practical outlook. Candidates
should possess a good knowledge of electronics and
preferably be acquainted with hydraulics. (Ref. 69).

(1) Electronic Circuit engineers for the detailed circuit
design ofthe control equipment associated with hydraulic
servos. (Ref.70).

Apply in confidence, quoting reference number of posi-
tion sought to: The Personnel Manager (Technical Em-
ployment), de Havilland Propellers Ltd., Hatfield, Herts.

|
AD TELEVISION  COMPONENTS ‘
IEVE IchEgATE A PR§>IEPT &UEFIECIENT s c H 0 0 L

MAIL ORDER SERVICE 0 F

ELECTRONICS

Easy terms available. Stamp (only) for lists
JAMES H. MARTIN & CO.,

Ministry of Supply, Great Malvern,

Worcestershire

ASSISTANT CHIEF
INSPECTOR

A vacancy exists in SOLARTRON
for a man with considerable super-
visory experience, at least five years
experience in testing” electronic
equipmerit, and knowledge of AID

FINSTHWAITE NEWBY BRIDGE,
ULVERSTON, LANCS,

WENGRAVINGO@@% procedure and the most modern
Q ) . ! The following vacancies are to be filled techniques of testing and inspection
Electronic Equipment, Scales, g by lst September, 1956:— € ! o
@ Indicators, etc. Send or phone SENIOR LECTURER with good H.N.C. or equivalent desirable.
Q g v, @ Honours Degreec and industrial and Appl he P ) 5
your requirements. teaching experience, to teach Electrical Pfy to the Personnel Officer, the
¢ A.G. ENGRAVING ¢ Engineering and _Electronics to at Solartron  Electronic Group Lid.,
& 292 EARLSFIELD ROAD, S.W.18 ¢ Jeast H.N.C. standard. ) Thames Ditton, Surrey.
37 LECTURER with Degree or equiva-
Q Phone: BATtersea 9897 @ lent and industrial and teaching exper-
pS 5 ience, to teach Electrical Engineering,

Electronics _andfor Mathematics, to . —
O.N.C. and H.N.C. standard.
ASSISTANT GRADE B, with at

Contractors to the Ministry of Supply and General Post Office.
Repairs by skilled craftamen of all makes and types of
Voltmeters, Ammeters, Microammeters, Multirange Test
meters, Electrical Thermometers, Recordlng Instruments,
etc. Quick deliveries—for speedy estimate send deiective

instruments by registered post to:—

L.CLASER & CO.LTD.

least H.N.C. or equivalent qualifications
and preferably with industrial and/or
teaching experience, to teach National

Lecturer: £965 x 25— £1,065 a year.
Grade B: £525 X 25-—£820 a year.

Starting point on salary scale depends
on previous experience and additional
allowances are payable to Grade B for
qualifications and training. Posts are
subject to the Teachers’ Superannuation
Acts. Details and forms of application
obtainable from Principal to whom com-~

The Plessey Company has vacancies
in its Electronics Division Laboratories
at Ilford for Radio and Electronic

Leading Certificate Mechanical Engineering sub- Engineers in the following grades:
» Electrical jects including I\/}iatge]r‘{\m.icsi,3 Engineer- gggi‘glclTElggGmEEggs
i ience, ed Heat, Engineerin; INE
Instrument || {58 S€iEhces APP ¢ ] SENIOR DRAUGHTSMEN
Repatrers Salaries in_accordance with Burnham These are not temporary vacancies.
10 the Technical Scales. created by comparatively short-term
Industry Senior Lecturer: £1,065 x 25— defence contracts, but permanent
£1,215 a year posts arising in the course of the

continua! expansion of the Division’s
Engineering activities in the Electronic
fields.

Salaries commensurate with experience
and qualifications, There is a con-
siderable range of work available and
the earlier applicants will have a wide
choice of activities.

i ] i dence, to The Plessey
; ; pleted forms should be returned within Write, in confidence, to

9E¢!-e |c otor :EIIDIE’I‘KSS%Z'T"‘; 's"f':eespTa'EEsl 14 days of this notice. Campany le;fid, E"‘:;camxe Lane,
(Tel.: MONarch 6822) 3 5
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SHORT WAVE TRANSMITTING/RECEIVING INSTALLATIONS T/R-50 SERIES

Complete in every detail for immediate operation
Use: MOBILE - FIXED STATIONS - MARINE

‘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: RELIABILITY — ACCESSIBILITY —
EASE OF SERVICING,

Brief Specification:—
E TRANSMITTER
: POWER OUTPUT—50 WATTS.
- d FREQUENCY RANGE: 1,500 K¢/s. to 12,500 Kc/s.
T/R-50 Mk. 1Il INSTALLATIONS in 3 bands, V.F.O. or CRYSTAL CONTROL with

are designed for use in a communications network and include choice of five crystal ppsitions. . .
the following additional features? EMISSIONS: (a) Radiotelephone (voice) with
@ PRE-SET FREQUENCY SELECTION, CRYSTAL facilities for full press-to-talk operation.
CONTROLLED (in the Transmitter and Receiver) in- (b) Radiotelegraph (code) with provision for full
corporating a patented FLICK-CONTROL. break-in keying.
@ BUILT-IN AUTO-ALARM SYSTEM ?SISEERIPXEETRERODYNE URE o -
n : LRF, ixer, ocal
o ﬁlinvlvﬁbem.::;f:;'::"geu'éoo cHnRimpedincefover Oscillator, 2-I.F.’s, 2nd Detector and Ist Audio,
° B.F.O., Power Output Stage with built-in Speaker
ACCESSORIES AND_ SPARE PARTS—AIl accessories and and additional 500-ohm line connections.
equipment spares for 3-5 years operation can be suppiled with Note: The R-50 Mark il can be provided with a
the equipment (immediate delivery). muting control (full or partial) on special order,
Wo can supply for IMMEDIATE DELIVERY R.C.A, COMMUNI. POWER SUPPLY UNITS

CATIONS & BROADCAST TRANSM(TTERS (from 250 w. t0 5 kw.) 1},\.: ([D(){);‘la;?)o:forarl\.jdn';cg/rZSGCv 21076’(‘)5 Csy‘::fepsl)y

—

BRITISH SAROZAII LIMITED ELECTRONIC WORKS

1-3 MARYLEBONE PASSAGE - MARGARET STREET - LONDON - W,
Cables: SAROZAL, LONDON Telephone: LANgham 935! (3lmes)
A.lD. and A.R.B. Approved.

FULLY SERVICED RADIO AND TEST EQUIPMENT

ALL ITEMS MARKED WITH +y CARRY OUR THREE MONTHS’ GUARANTEE

q MARCONI CR- IOOCOMMUNICATION
miral
N T RECEIVERS, 60 ke/s to 30 mes, in good BAKELITE CASES (bottom case only),
RECEIVERS operating €ONAILION 1vvrerreserieenes £21 for model 7 Avometer (without instruction
Completely overhauled, fully tested and plate), new ........cocoeiennnnns each 7 6
Range 40 ke/s aligned, + suitable for laboratory use For orders of 30 or more...... each 5 6
w 31 Mcfs X . £41 0 O Avominor universal front panels, brand new,
eI Packing and carriage...........cocuuee £1 10 © an_excellent opportunity for building a
with 10 Plug- universal meter from standard :omponent:
in Coils * MARCONI CR-150 COMMUNICA- =
TION RECEIVERS. Range 2 to 60 mc)s For orders of 30 or more...... each 7 6
in 5 bands; dual superhet; B.F.O,; AV.C,;
crystal filter, calibrating crystal (500 kc/s).
variable selectivity; power requirements
300 v, 65 mA. and 6.3 v. 4 amps.
Il:‘rlce completel{( ft:aver::am;d £50 g g MARCONI *“ @' METERS. Frequency
2ins power pack for the abov £10 range 50 ke/s to 50 mcfs; *‘ Q" range 10 to
i:lggu:ydo&nkc{ssoa::lzast jg ::ﬁ"&ns vlv(IC[/': Eackmg and carriage........... .. £2 0 0 500; power supplies 230 v. A.C...... g .........
7 o 10 e 8 R
S iR 8 % Area 08 s % S-27 HALLICRAFTER COMMUNI- 095 Al
i oyt g o 35/ B i mc/s to 500/1 CATION RECEIVERS. Range 27.8 to ficiali P T T
at 3 mc/s. 143 mc/s in 3 bands. One RF stage; three
Output: J.5 watts max. into 120 or 2,000 IF stages; AM/FM Detector; output stage;
ohms. de-emphasis circuit for FM reception; ** S '’
Supply requirements: 6 v. 1.4 amp.; 175/180 v. meter; power supplies 110/230 v. A.C.
65 mA. Price, completely rebuilt, to original speci- MARCONI SIGNAL GENERATORS
Circuit: variable mu pentode HF amplifier, fication €75 0 0 TF-390G, range 16-150 mc/fs.........
trioﬁ_—hexoieso{requency changer, two |IF ﬂ:‘g:;g- rangElS()]-g?é)gmcls""
amplifiers ( kc/s):- crystal filter, AVC, - , range and
detector/AF ampliée)r, output stage, BFO{ }'E(SZ.E?\;:ER K'ALUCRAFTER g AR
alverd setmmares . Range 130-210 mc/s in onc band. Packing and carriage .
g T . . Power output 2 watts max, Audio fidelity | | =~ ° T "0 TSTririresreseress
Price, complete with set of 10 plug-in coils 100-3,000 P li 17 AC
(not aligned), aerial checked......... 0 180 | [ b e oner supeER LT e A G
Packing and carriage.................. £1 10 0 JUCHIt RO amplifiers; G tP_\re.e I?
S These Receivers can also be supplied amplifiers; AM detector/auto. noise limiter; s
completely overhauled to manufacturers’ limicer; FM, (resEny _Auqlo Aampluﬁer;
Speciicatien e E e RN E s e e output stage; de-emphasis circuit for FM *NARCONITF 340 OUTPUT POWER
suitable for use as RF bridges, ete, at a :’erf::“ggmpletely rebuilt to original spec- IE:cEIIng and ca :g. g g
price of ...l e, £35 0 0 eTonl ey €90 0 0

Please write for details to:

Z, & |I. AERO SERVICES LIMITED

19 BUCKINGHAM STREET, LONDON, W.C.2 Telephone TRAfalgar 23712
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Wireless World Classified Advertisements

Rate 7/- for 2 lines or less and 3/@ lor every additional
line or part thereof, average lines § words. Box Nnmbers
2 words plus 1/-, (Address replies: Box 0000 c/o *“Wireless

World” Dorset Honse, Stamford 8t., London, 5.E.1.) Trade
discount details nvnilable on application. Press Day:
July 1956 issue, '.l'hursdny, June 7th. No responsibility
accepted for errors,

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes moking them unsuitable
for civilian use, or may have deteriorated as a
result of the conditions under which they hove
been stored. We cannot undertake to deal with
any complaints regarding ony such items pur-
chased.

N RECEIVERS AND AMPLIFIERS
HIRLEY LABORATORIES, Ltd., 125, Tarring
Rd., Worthing, Sussex,  the Jrecision tape
recorder and high ‘fidelity specialists.
TWA/15 tape and reproduction amplifier, 45gns;
TW/PA recording and replay pre- amphﬁer
30gns; both with meter monitoring; amplifier
type SB/1-15E, exceptionally wide range tone
control =ystem, 15 watts O/P, 40 m.v. sensi-
tivity, 20gns, or with two inputs and three
pusmon switched filter, 22gns; specialized am-
P ifiers to order for the sclentific and musical
ndustries, including the Mullard 20-watt and
Williamson. Telephones Worthing 513, 55[701(595

RANSISTORS, technical sheets and numerous
circuit diagrams, 3/6 per set, kits and com-
ponents.—Bel, Marlborough Yard, N.19. Arc.
5078. [o:83
RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND

EAK V.S. tuner, unused; £17/10.—76,
Eastern Way, Darras Hall, Ponteland New-
castle. (5924
ARMS’I‘RONG FC48, FXP 125/C, supt’.r and

EW

twin,—157, Bromsgrove St., Birmingham.
Mid. 1054. {5661
RO Rx’s and coils in stock, also ARS8,

BC348R, CRI100, etc.—Requirements please
T. & 1. Service, 254, Grove Green Rd.,
Lundon. E.11." Ley 4986. 0053
DDYSTONE 680X, immaculate condition,
very little use by professwna.l owner; £80.
—GS5TZ, Sherratt, 82, High St .. Newport, Itle
of Wight. Tel. Newport 2504 {590,
M RCONI communications recelver t p
21.b, 1.5-20 Mc/s; turret tuning,
B.F.O. and output stages, metering fox
all valves h.t. and signal voltage; steel cabinet,
telescopic runners; reahgned and good work-
ing order; needs 6.3 v 3 a, 200 v 70 mA; cir-
cuit diagram; delivered London or Home
Counties; £12.—Warne, 5, The Grove, Bletchley.
Bucks. (5928
TV RECEIVERS AND_ AMPLIFIERS—
SURPLUS AND SECONDHAND
ECCA projection television receiver, scarcely
used; cost £175. accent £70; complete with
4ftX3tt screen; 1.T.A. or B.B.C.— 1514,

EW TEST EQUIPMENT

SI 3 'I‘V signal intensity meter, directly
calibrated in microvolts. indispensible for
TV aerial and feeder mstallanons. and finding
that ** elusive fault.’—Send for full details to
RadlosAigs, L&d., 29, Market St., t

Tel
TEST EQUIPMENT-—SURPLUS AND
SECONDHAND
IGNAL egenerators, oscilloscopes, output
meters, valve voltmeters, frequency meters,
multi-range meters in stock; your enquiries are

invited.—Requirements to R. . Bervice,
254, Grove Green Rd., London, E.11. Ley. 4;56’56

TRANSMITTING EQUIP NT
lKW TX T1509, 1.5/20 mc/s, Xtal_/VAF‘AO..
cw/phone, s eech amp., power unit, com-
plete in screened cabinet Wwith blower, unuged;
offers.—Box 1328 [5925

OR sale, one each Mullard and G.E.C.

V.H.P. static and mobile transmitters
and receivers, 20-watt, 80 and 180 Mc/s re-
spectively, also 2 "B.B.C. Walkie-Talkies
78 Mc/s.—Box 1376. [5937

NEW DYNAMOS. MOTORS, ETGC.
AP, No. 2a 1.2hp petrol engine, air cooled,
4-stroke, starting rope, tools, instruction
hook; £l'l delivered.

W. ARCE, 66. Great Percy St., W.C.1
(near Angel) fo013
DYNAMOS, MOTORS, ETG.—SURPLUS AND

SECONDHA
input 220v
6.25amps,

’) O00c¢/s motor- altemator sets.

d.c.. output 80v, 1lph, 2,000c/s,
SOOVA complete with _starter, fuses. control
panel and voltmeter, all mounted in ventilated
stee!l cabinet 14inX26inX49%in high, new in
original cases; £16, carr. extra.

P. B. H. 94. Pixmore Way, Letch-
worth, Herts. Tel. 1851. [0096

UM AR T A

| Partridge
Type P4014
[ S

This new Partridge unit is a
High-Fidelity Transformer, em-
ploying “C’’ core construction
for the Mullard 5-10 Amplifier.

SPECIFICATION :

Primary Matching
8,000 ohms anode-anode.
turns.

Tapped 43% of

Secondary Matching
4 sections of 0.95 ohms. Thus suitable for
accurate matching of most speakers.

Primary inductance
75 Henries minimum.

Leakage inductance
Referred to primary: 12 mH maximum.

Leakage inductance
4 pri. to % pri.: 8 mH maximum.

Developed for the

Mullard s-10

(Distributed Load Version)
AMPLIFIER

Retail Price 98'6

Write for full details of this and
other units for special purposes.

PARTRIDGE

TRANSFORMERS LTD

TOLWORTH SURREY
I Phone : ELMbridge 6737(8

DYNAMOS, MOTORS, ETG.-—SURPLUS AND
SECONDHA

BRXDGE rectifier unlts. f

new, unused, ex-M uppi'

C Ltd., 200- 250/1/50 1n 70, 9 v. ISamp.
d.c. uut or charge 54, 2v cells at 16amp at
c{)lcaﬂ rating up to 125°F, at normal temp,

output 32amp, rotary switches, fuses, v/
meter. steel case 4ft 6in h.X3ft 6in lft 6in,

t}uantlt of sputless.

approx. wt. 2cwt, suit home or troF £25
each, carr, free England; 1 only ﬁer unlt.
115 and 230/1/50 mput 100 110 115-120v

out. at 3amp, bridge connected, fused, steel
case, £12, carr. extra.

. W. PEARCE 66, Great Percy St., W.o%.l.

NEW GRAMOPHONE AND SOUND
EQUIPMENT
RANSISTOE pre-amps lox
nior 6gns;: senilor £9/15.
g'gJOREOSONIC tape equlpment. complete, from
RtEF‘LECTOGRAPH tape-decks, £31/10; Lode-
star.

JASON F.M., £16/12/7; kits, £6/18 complete;
g/P amp]mexs for Wearlte, £25.

tape play-back,

LARO. Truvox and all decks and amps
avalil ble
'PHONE Gladstone 1770.
HARDING LECTRONICS 120A. Mora Rd.
Cricklewood, 032

HOTO-OPTIX the tape-recorder specla.usts.

offer you a complete range of recorders
from Ferrograph -to Playtime and especially
recommend the new Wyndsor, which represents
outstanding value at 48gns; all available on
easy terms; send for leaflets and details of
speclaf offers,

our or call and hear them

demonstrated.

PHOTO-OPTIX (LONDON), Litd, (Dept.
.WA). 73, Praed St.. London, W.2. ggagil.

OUR offer of professional recording tape con-
tinues; 1,200ft @ 22/6 inc. post (list 35/-);
20/- each six and above, plus 1/6 post. plastlc
based, unused, guaranteed; tape genuinely
made by leadinv British company and this offer
is exclusive to ' Eroxm " As used here for
critical speech therapy and music recording.
Stocks ample but deﬁmtely limited.

TAPE and disk recorders, Ferrograph, M.S.S,,
Connolsseur, Leevers-Rich, blank disks, micro-

phones.

TAPE to disk service, studio and mobile record-
ng.

** EROICA '’ RECORDING SERVICES, Recorder

House, Peel St., Eccles, Manchester. Eccles
1624. Director, Thurlow Smith, A.R M[oil\a/lé

CINF -VOX disc recording 3ulpments. type
C7J, for high-quality recordings from exist
ing mxcrophone equipment: price from 28gns;
also available ad a complete channel inclusive
of mic., amplifier and playback equipment, at
70gns; tvpe C7 for highest quality professional
lequtrements——recorder mechanism at 48gns, or
complete channel at 110gns; demonstrations
arranged in London.

PLEASE write for details to K.T.S.. Ltd,
“Coplow,” Park Rd.. Braunton. N. Devon. Tei.
Braunton 224. Callers by appointment only.

[o210

GRAMOPHONE AND SOUND’ EQUIPMENT—
URPLUS AND SECON ND

I-FI ** record reproducer wlth radio

VHE tuner, less cabinets; £4C o.n. o——ng

APE RECORDER. CJR pe D5, monltor
replay Ffocilitieg; —112 Alcester  Rd.
South. Birmingham. 14 5870
.S.R. dise recorder and amplifier, mikes,
discs, excellent condition; offers.—H. Sault.

350, Court Oak Rd.. Harborne. B’ham.. 32.
{5903

ec:)rder
£

H disc 2,300H, mic. stand,
12. 121n blan 63 0.n.0.; Burroughs add,
machi hand. £

St., Welshpool, 16947

37/10 as new.—Bond, Hall
RAND new 12in Goodmans loudspeakers,
£4/10; RCA 14in bass speakers, requuuztg
new cones, £4; smoothing chokes, 120
henries, 12/6.—Burgess, Lane & Co., ornton
Wks., Thornton Ave., W.4, Chi. 5752. [5930
RCA Loudspeaker Crossover Networks, com-
lete choke condenser and resistance
assembly mounted on small chassis, 15 ohms,
crossover approximately 800 cycles, handling up
20W, brand new units, £2 each; used but
servxceable, £1/10 each.
BURGESS LANE CO., Thomtun Works,
Thornton Ave., Chiswick Ww.a. . 5752,

[5759

OMPLETE disc-cutting channel, consisting
of twln Pioneer 17in turntables, fitted
B.B.C.-type feed back cutter heads (moy) twin
modulation ampllﬁers and power supply units,
limiter; 600ohm transformers where applicable;
both _turntables dual speed; one at present
working 78 rpm, the other 3314 rpm; Hot
Sapphire unit and vari-groove tracking fitted
to Jatter; automatic radius compensation on
both; Swarf sucker; has” all been carefully
maintained and fis In perfect working order;
can Le demonstrated tu]l{ working; lnsmlatlon
arranged if necessary; ll consider separating.
ALSO Conroisseur 78. 45 rpm disc cutter
in excellent condmon cumplete in mounting
rack (not original); no amplifiers; with spare
and accessories; £125 0.n.0.—Box 1540. [5961
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“AUTOMAT”
THE 100% RELIABLE CHARGER

As supplied to the Ministries, Airlines, etc. Rec-
tifier stacks, best makes, with or without
Transformer, 1 Watt to 1 Kw. Complete Power
Units to order.

CAR EOME ' CHARGER
2 AMP,

This new, robust, utterly

L reliable 6 v./12 v, 2 amp,
charger with funme] cooled
selenium rectifier, for A.C.

215/240  v., wt. T7lb,
ammeter model 57/8, p.p.

' ' 2/-. glowing _indicator
1 model 52/-.  Ditto but

. Jdamp., add 12/- to above.

-~ - . Truck charger 6 v./12 v.

§ amp., £6/10/-.
FOOLPROOF CHARGER
KITS. Reliable and long
lasting as sold 13 years thru’ W.W_—New No. 2 kit 12 v.
2 amp. rectifier, 50 watt impregnated traps., ballast
bulb for 6 v./12 v. charger, 29/8. p.p. Handeome
steel case, 10/- extra. Ditto but ammeter model, add
11/-. No. 1 kit, 12 v. 3 a. Westalite rectifier, 85 watt
tmns hnl]nst[lndxcnt.or bulb for 2 v., 6 v., 12 v. charger,
. 2 «, special case louvred, punched enam. grey,
12/6 No 1A kit, 3 a., rect, 83 watt trans,, ballast res.,
ammeter, for 2 v., 6 v,, 12 v., 3a., 51/-, cace 12/6 extm,
pp.2-
SELENIUM RECTIFIERS, new stock, best makes, 40 mA.
to 10 amp., 2 v. to 110 v.. ~—Exi amples, 12 v. 2 a. ,h wave,
= tow., 9-12[14v3at,034a,15/- p.8d. 12 v,
B a., 2,4[- large finned 6 amp,, 29/-, 24 v 0 3 a., 9=,
’wlln 5 42/-

.50 v. 100 mA, bridge,
. 5/- p-p. 7d. 24 v. 2 amp,,

19/-. 24 v., 0.5 ., 11/8.

CHAMPION PRODUCTS

43 UPLANDS WAY, LONDON, N.21
'Phone : LAB 4457

SURPLUS

TRANSMITTERS. Over 70 different types
in stock, ranging from the BC6I1 American
Handie Talkie to the Marconi SWB-8,
3,500 watts.

RECEIVERS. Nearly 100 types available
from 5 kc. to 1,000 Mc/s.,including portable
and directional, the smallest hand held and
the largest weighing 10 cwt. and using
85 valves.

TEST EQUIPMENT. American only.
Over 100 different types of instruments in
stock.

VALVES. American, over 200 types.
British, over 150 types.

RECORDING GEAR by Dictaphone,
M.S5.S., Amertype, Soundscriber, Armour,
R.C.A., Utah, Memovox, Edison, etc., for
disc.. wire, film and tape.

POWER SUPPLY. Dynamotors, Motor
Generators, Rectifiers. Vibrators, Inverters,
from 2 volts 100 amps. to 18,000 voits § amp.

AERIAL EQUIPMENT. Whips, 12in. to
20ft. Mases 20ft. to 80ft. Brackets, bases,
wire guys, beams.

MISCELLANEOUS. Ampilifiers, Cabinets,
Chests, Chokes, Controls, Cords, Crystals,
Electric Accessories, Fuses, Hardware in-
sulators, Loudspeakers, Meters, Plugs, Relays,
Swnchgear Transformers, etc

Full lists available

Send your requirements. All packing and
shipping facilities,

HARRIS
ORGANFORD DORSET
Telephone: Lychett Minster 212,

WIRELESS WORLD

NEW COMPONENTS
RYSTAL microphone {nserts (Cosmocord
Mic 6/4), in popular demand by Hams and
sound engineers; guaranteed newly made and
boxed; 15/6 post rree——Radlo-mds. Ltd.. 29,
Market St., Watford 0169

ONSTRUCTORS. —Every type of component
part supplied for constructors, brand new
and all guaranteed, at below list price; all
types of condensers, resistors, valves and
transiormers, stumPl for lists;, very quick,
M.O. . Smit| 47, Stannary St., Hali-
fax. Tel '668 [0004

UTSTANDING offer: 3 valve mains amplifiers

complete with 6in R, A. speaker and
carbon microphone mounted 1n neat stand, fitted
volume/tone control, £4/12/6: HT metal recti-
flers, 230v 60 m/a 3/6; EL32 valves, 5/6;
6/12v metal rectifiers, 8/6; I.T.A. converter
units for AC/DC sets less power pack, 65/-;
list available.—Kingston. Electrical, 134, Lon-
don Rd., Kingston-on-Thames. 15911

COMPONENTS—SURPLUS AND
SECONDHAND

ADIO CLEARANCE, Ltd., 27, Tottenham
Court Rd., London, W.i. Tel. Museum

9188,

ELECTROLYTICS, capacity, voltaze size, type

of mounting, price Dost paid: v, 1X2in

lug, 1/6; 2504-250, 6v, 1X2in. lug 1/6; 25, 25v,

5% X13% W/E, 1/6; 500. 1Zv. -"/‘><15/4. W/E. 2/-;
+2.000, 6

; 75
20456 oy, 1p 2, etip. Tavb 100 2¥sy.
i 5. 60+250, | 275/350v, 15X

avh, elp, 6/3; 24, 275, 2, clip
8. 450v,  3,%2, clip, 1/9 HEieTE 3k
/3. +10 450v, 1l><3 clxp.

D. :
450v, 1X2, clip.
clip, 4{-' photo_ flash’ type. 1,000mf, 1% Xalh,
lip, 12/6; ‘all ali cans, some with sleeves, all

nteed.
TELEVISION chassis, cadmium plated, steel,
size 14)(13><21/.m. complete with 13 valve
holders (9-B9A Pax, 1-B9A Cer., 2-B7G Cer,
1-Int. Oct. amph), 20 various tag strip cut
away for metal rect.. line trans., etc.. 9/11
each, post paid.
FRONT and rear tube mount.s to fit above
chassis, 3/~ pair post paid
P.M. focus rings, wide angle, tetrode tube.
iullv adlustable 12/- post X
SCA coﬂs. wide angle, with mounting
lugs, 19/6.

post_paid.

MAINS trans.; 340 220-0-220-340v, 220mA. 4v,
6.5A, dv. 3A. 4v. 1.5A, 2v, 1,5A, 4y, 6.5A Pri.
0 205 225-245v, 30/~ post paid.

AINS trans,, 250-0-250v., 120mA, 6.3v, 2.5A
6 3v, 0. GA. Prl. 0-110-125-150-205-235- 245,
16 6 post b

V.IF's 34‘\/[c/s, 2nd, 3rd. 4th, vision, cans
lsi/Sélﬁx%SlliSdXZ% slug tuned, set of  three

POSs|

ADIO CLEARANCE LTD., 27, Tottenham
Court Rd., London. W.1, Tel. Museum 9188.

015

SOUTHERN RADIO SUPPLY Ltd. 11, Little

Newport St.. London, W.C2." See our dis-
played advexnsement. this page.

GOVERNMENT Surplus Illustrated Catalogue
No. 12. containing over 400 items of elec-
trical, mechanical and radio equipment for
experiments, etc.; price 1/6, post free.—Arthur
Sallis, 93, North Rd., Brlghtun, Sussex. (0093

AGSLIPS at low prices. iully guaranteed,

3 in Resolver No. (AP 10861), 50v,
50c/s, unused, each in n 35/- 1
large stocks of these and ofher t yE es,—P.
Crawshay, 94, Pixmore Way, etchworth
Herts. ‘el, 1851. 087

’I‘ BES.—We have a large selectlnn of
reclaimed or used but perfect C.R. tubes,
with 2 months’ guarantee; high emission and
picture shown on sale; 9in 60/-, 70/-; 12in
£4/10-£5/10; 14in-17in £6-£7/10; post, pack-
ing and insur. 7/6.—Delawar, Ltd., 77, Praed
St., London, W.2. Amb, 5465, [5954

WANTED, EXCHANGE, ETC.
WANTED. receivers A.P.R.4, also T.N.16, 17,
9. ete. and any radio test gear,
LESLIE DIXON & 214, Queenstown Rd..
Battersea, S.W.8. Macaulay 2159. 10176

ETAL rectifilers wanted, large or small
quantities; excellent prices given.—Box
99, 15902

INDUSTRIAL equipment wanted: two Marconi
Video oscillators, type No. TF885.—K.L.B.,
Avenue 1633-4. 15910

ABSOLUTELY urgently wanted, your surplus
stock of Hoover motors, t,ype 8.P.201.—
Tel. Humphreys, Richmond 5656 [5917

AN’I‘ED valves, TV tubes, televisions,
radlograms, tape recorders.—

Stan Wllletts 43, Spon Lane, West Bromwich.
Staffs. Tel. 2392 15847

ANTED, HRO coils, Rxs, etc., ARSSs

BS3485, 827, etc.—Details to RT. &
Eervlce, G254 Grove Green Rd., London, Ell
ey. Tol

WANTED B.C.610 Hallicrafters, E.T.4336
transmitters and spare parts for same:
best prices.—P,C.A. Radio, Beavor Lane, Ham-
mersmith, W.6. {0079

G. surge V where marked, new |
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COMMUNICATIONS EQUIPMENT
WIRELESS SET 18 Mk. ITl. Frequenecy 2-8 Me/s,, and
235 Me/s. Antenna output 8 watt. Systems A1, A2
A.3. Power source 12 v, battery with operating equip-
ment for mobile or ground use.

AMPLIFIRR R.F. No, 2. For use with Wireless Set
No. 19 Mk. ITI. Boostz antenna output to 30 watts.
WIRELESS SET X32D. Frequenoy 2-8 Mefs. in two
awitched bands. O.W. and frequency modulated and
amplitnde modulated R.T, Remote control facllities.
Mobile or fixed station use. Power source 12. v D.C.
WIRELESS SET 62 Mk. II. Frequeney range 1.6-
10 Mcfe in two switched bands. Crystal controlled.
For moblle use. Systems.A.1, A.2, A.3—with operating
equipment. Power source 12 v. D.C.

ggY:él‘AL CALIBRATOR No, 10 for use with Wirelass
WALKIE-TALKIE TYPE 58 (CANADIAN). Frequency
range 6-9 Mcfs. Complete with accessories.

HANDY TALKIE SCR538. Frequency range 3.5-8
Mefs, Complete ‘with spare coils, ete.

TCS TRANSMITTER/RECEIVER STATIONS complete.
Frequency range 1,500 kcfs-12,000 kefs. Output 10
watts phone, 28 watts C.W. All operating equipment
including Remote Control with loud-speaker and choice
ot Dynamotor Supply (13 v., 24 v,, or 115 v.).
AIRCRAFT RADIO COMPASSES. Installation Type
SOR269G. Frequency coverage 200 Kefs.-1,750 Kcfs,
in three switched bands. BSuperhet communications
receiver with eompass circuit elements. Remote con-
trol facilities and motor driven aerial loop complete
with all operating accessories,

AIRBORNE VHF EQUIPMENT. ARC-1 muitl-channel
transmitter/recelver complete, 100-156 Mecfs. ARC-3

10 channel transmitter/receiver complete 100-156 Mc/s.
TELEGRAPE AND TELEPHONE EQUIPMENT.
Filter, line and directional.

High Speed Morse Telegraph Transmitters,
Telegraph Tape Printers.
Terminal Units Apparatus VF Speech <+ Duplex.
Apn'xmtue VP Speech + Bimplex,
tw

Carrier Terminals 1 + 1.
Field Telephone Sets types D. F, Hand L.
Switchboards, universal call, 6-}ine and 10-Hne.

Prices and further details on request.

Spare parts and assoclated equipment.
Tranemitting valves types 803, 805, 832.
Magslipa Hunter 3in. used at §/8 each.
Mm;)se Keys, totally enelosed Air Ministry type, at 1/8
each,
Aerial winches, Air Minlstry type B, at 2/8 each,
Flexible Drives 7it. 8in. long
F,T. 243 Crystals, trequene!ea between 3,000 Ko/s. and
6,000 Ko a., at 10/- each.

R. GILFILLAN & CO, LTD,,
7, HIGH ST., WORTHING, SUSSEX

Tel. Worthing 8719 and 30181
Cables * GIL WORTHING ' Codes BENTLEY'S 2nd

SOUTHERN RADIO’'S
WIRELESS BARGAINS

TRANSRECEIVERS. Type ‘‘38" (Walkie-
Talkie), Complete with 5 valves, In metal
carrying case. Ready for use, Less external
attachments, 30/- per set. ATTACHMENTS for
use with ''38" TRANSRECEIVER HEAD-
PHONES, 15/6; THROAT MICROPHONE with
Lead and Piug 4/6; JUNCTION BOX, 2/6;
AERIAL, 2/6

TRANSRECElVERS Type “ 18 Mark IIl.
TWO UNITS (Receiver and Sender) contained in
Meta]l Case. Complete with Six Valves, Micro-
ammeter, etc. LESS EXTERNAL ATTACH-
MENTS, £4/10/-.

TRANSMITTERS. T1154. Complete ail valves,
etc,, etc. Perfect order. 3 frequencies. £2/7/6,
in transit case. Delivered U.K.

BOMBSIGHT COMPUTERS. Ex-R.A.F.
BRAND NEW. A wealth of Components.
GYRO MOTORS, REV. COUNTERS, GEAR
WHEELS, etc., etc. Ideal for Model Makers,
Expenmenters etc., £3.

LUFBRA HOLE CUTTERS Adjustable 2in.
to 3din, For Metal, Wood, Plastic, etc., 6/6,
RESISTANCES, 100 ASSORTED USEFUL
VALUES, Wire Ended. 12/6 per 100,
CONDENSERS. 100 ASSORTED.  Mica,
Metal Tubular, etc., 15/- per 100.

PLASTIC CASES. 14in, x 103in. Transparent.
Ideal for Maps, Display, etc., 5/6.

STAR IDENTIFIERS. Type | A-N. Covers
both Hemispheres. In case, 5/6.

CONTACTOR TIME SWITCHES. Insound-
proof case, Clockwork movement. 2 Impulses
per sec, Thermostatic Control, 11/6.

REMOTE CONTACTORS use with above, 7/6.
MORSE PRACTICE SET with Buzzer on Base,
6/9. Complete with Battery, 9/6.

MORSE TAPPERS, Std.,, 3/6.; Midget, 2/9.
CRYSTAL MONITORS. Type 2. New in
Transit Case, Less Valves, 8/-,

METERS AND AIRCRAFT INSTRUMENTS.
Only need Adjustment or with broken Glass.
TWELVE INSTRUMENTS, in:luding 3 brand
new Aircraft Instruments, 35/- for 12.

Postage or carr, extra, Fullllst of Radio Books, Z&d.

SOUTHERN RADIO SUPPLY LT
11 LITTLE NEWPORT STREET
LONDON, W.C.2, Gerrard 6653
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New!
GILSON

30 WATT

TRANSFORMERS
for U-L Amplifiers

Primary inductance <250H.

Leakage inductance >31 milli H.

Frequency range at full power > 30~ t020,000~.
H.F. response level to <80K~.

7,000/3.7/15 ohms, 43% pri. taps for E.L. 34’s,
KTé6’s or 807’s.

List Price £5 . |2 . 6

or

As above but with 209 taps for maximum power
from KT66 valves.

These transformers are correctly designed for |
UL operation and can give excellent stability
in amplifier circuits using large valves of negative |
feedback of the order of30 db from the secondary

TYPE WOTI10. 7,000 primary. 209% screen
taps specified for the |

OSRAM 912 AMPLIFIER

TYPE WOT7I0/8K. 8,0000
screen taps for the

MULLARD 5-10/UL AMPLIFIER

Both types have an output of 3.7 and 1S ohms
and will handle |4 watts down to 30~. Less|
than 1.5% ofcore harmonic distortion at 12 watts
output at 30~. Level response +0.5 db. 25~
to 45k~ when using |5 db of negative feedback

List price, either type £2 . |2 . 6

Please write for informative leaflets on the above

R. F. GILSON LTD.

11a ST. GEORGE’S RD., WIMBLEDON, 5.W.13
Phone: WIMbledon 5695

MAKERS OF NEON SIGN TRANSFORMERS
Contractors to Admiralty, etc., A.l.D. Approved
Stockistz Berry’s (Short Wave} Lltd., 25, High
Holborn, London, W.C.1, :

—

rimary, 43% | engraving:
P % % skilled

WIRELEsSS WORLD
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WANTED, EXCHANGE, ETC.
GENTLY wanted, manuals or instruction
books, data, etc.. on American or British

Army, Navy or Air Force radio and electrical
equipment.—Harris, 93, Wardour St., ol
Gerrard 2504, (5877

WANTED, good quality communication RYS
tape recorders, test equipment, domestic
radios, record players, amplifiers, valves. com-
ponents, etc., estb. 18 years.—Call, send or
hone Ger. 4638 Miller's Radio. 38a, Newport

ourt. Leicester Sq., W.C.2. 14824

“IANTED, signal generators types TF144G,
TF517F, TF762A, frequency meters type

. also receivers Hpgg

Hanwell. W.7.

LL U.S.A. V.H.F. test and communication
= e;:l;gtper}lent'. '1;5174,12'5‘5175. TS47, B.C.221
g S, receiver: 5 : icr:
£Fga. msters: U.S.A.;s }, 1359: Hallicrafters
TNI16, 17, 18 and 19, RC.
%;'Eltters SX28; valves
G Universal Electronics. 22,
Leicester Sq., London, W.C.2. [0229

VALVES WANTED
WANTED, W31 valve.—Brooks, 16, Sunny-
hill Ave.. Derby. 58
LL types of valves British or American,
A transmitting and receiving; Kkeenest cash
prices paid. What have vou to offer?—Write
or call Lowe Bros.,, 9a, Diana Place, Euston
Rd., N.W.1. 14485
METERS WA NTED
WE urgently require meters of all types,
meter components. test equipment. etc..
any guantity, large or smalli; prompt cash.
ANDERS ELECTRONICS, Ltd., 91, Hampstead
Rd., London, N.W.1. Euston 1639. 146!

CABINETS

LEWIS RADIO have the hest selection and |
X [0224

finest finish.—See page 144

WALNUT radiogram and television cabinets,
soundly constructed; stamp for details.—
R. shaw, 69, Falrlop Rd., Leytonstone, rE.ll.

584

849
REPAIRS AND SERVICE
AINS transformers rewound, new trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC ., Ltd., Potters Bldss.,
Warser Gate, Nottingham. Est. 1917. Tel. 47898.
0113
AINS transformers, E.H.T.s, chokes, field
coils, etc., promptly and efficiently re-
wound or manufactured to any specificatlon.
LADBROKE REWIND SERVICE, Ltd., 0a
Harrow Rd., London, N.W.10. 222

SERVICE sheets for hire; radio, TV compo-
nents, valves, etc., supplied; send stamp
‘or list.—M. Foy, 6 Wykebeck Gardens, Leeds.
2N 15915

EWINDS and conversions to mains and
output trans., pick-ups, flelds, clock coils
from 4/6, PP equipment a speclality; al]

work guaranteed.—N.L. ewinds, 173, High
Rd., Willesden Green, N.W.10. Tel. Words-
worth 7791. (5944

D. C. BOULTON for repairs to any loud-
speaker. specialists on heavy and P.A.
types; cone assemblies, field coils, repair acces-

sories, pressure units, microphones: trans-

formers rewound and to specification: motor

rewinds.—Lumby St., Manchester Rd.. Brad-

ford. Tel. 22838, 017
PAINTS. CELLULOSE, ETC.

AINT spraying handbook, 3/6 post free,

cellulose and synthetic pafm.s

S 1 and all spray-
ing requisites supplied;

catalogues free.—Leo-

nard Brooks, 53, Harold Wood, Romford. [0207
WORK WANTED
LECTRONIC light engineering and plating

sub-contract work required; transformer
and choke winding. welding. light press work,

excellent delivery dates; highly
labour.—Tetbury Electronics, d

Brewxery Works, Church St., Tetbury, Glos.
Tel, Tetbury 215. [5921

CAPACITY AVAILABLE
FACTORY Capacity avallable for the follow-
ing categories:
PLASTICS Injection Moulding (3 0z).
ALUMINIUM Die-Casting.
LIGHT Engi

ﬁimﬁng'

ELECTRONIC & Electrical Assembly. Loca-

tion Wiltshire.—Box 0077. [oma
APACITY _available for coilwinding, all
types. Cable forming, small assembly,

group hoards, etc.—Box 048 5770

MISCELLANEOUS

BAND I11 Converters £4/12/6 trade, guar. 2
years,—G. A. Strange, N. raxall, nr.

Chippenham, Wilts. 5777

APE to disc, LP 22/-, 78 11/-; s.a.e. leaflet.
—Marsh, Little Place, Moss Delph Lane.
Aughton, Ormskirk, Lancs. 705

RANSLATIONS; promg@ service by experts;
any language; any subject.—Tran-Cell Ser-
vices, Ltd., 2, Surrey St., Worthing, Su&s;zxé

YOUR own tape recording transferred to disc
78s or L.P.s. Write, call or_'phone Queens-
way Private Recording Studios, 123, Queensway,
w.g. Tel. Bay. 4992. Studio Recordings. [5797

|TW| N Radiogram

price £62.16.0 (inc. tax)

The Twin has been designed to suit the smaller
type of room without sacrificing quality of
reproduction. This has been achieved with a
compact cabinet (313in. high, 273in. wide and
| 14%in. deep) soundly constructed, and finished
in elegant Walnut veneer. Twin 10in. P.M.
Speakers give faithful reproduction, free from
distortion and resonance, and the latest
COLLARO RC54 Autochanger is fitted.
The 8 watt amplifier (Armstrong FC48 featured
below) is housed in a unique °‘hopper”
arrangement permitting armchair control over
all operations.

price £25.2.0 (inc. tax)

F.C.48 Chassis

This versatile 8-valve chassis is the result of
over 20 years of specialization in high quality
Radiogram chassis. It has been specially
designed to take the fullest advantage of modern
High Fidelity recordings and, in conjunction with
the FM56 Tuner, the unsurpassable quali% of
the new F.M. transmissions. The Push-Puil
Tetrode Output Stage will give more than 8
watts, with a Frequency Range of 20-20,000 cps,
and due to the Negative Feedback employed
distortion is negligible and transient response
exceptional.

also in our range:-

EXP125C 14 valve

5 waveband chassis
price £51.19.6 (inc. tax)

We shall be glad to give you a demonstration
of these and other models in our range
at our Warlters Road showrooms (open
9-6 p.m. Weekdays and Saturday). If
you are unable to visit us please write
for descriptive literature mentioning
WIRELESS WORLD.
HIRE PURCHASE facilities are available.
GUARANTEE: All our models are sold
under full and unconditional money back
guarantee of satisfaction.
FREE TRIAL IN YOUR OWN HOME.
Your money will be returned if for an
reason you are not satisfied after 7 days’ trial.
WIRELESS &

ARMSTRONG TerEvisio~ GO. LTD.

Warlters Road, London, N.7.
Telephone; NORth 3213
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FAIREST
AUDIO

Much to our regret, you did not find
Duode at the Audio Fair, for reasons
outside our control. The many friends of
Mr. Barker, who expected to see him,
will be very sorry to hear of the continued
ill-health which keeps him in the back
room. Nevertheless, new ideas emerge
and are as regularly incorporated in our
current production. Duode quality
maintains its commanding lead in
NATURAL SOUND REPRODUC.
TION.

No one in Britain need fail to hear
Duode quality before buying his new
unit. Any radio or music dealer can get a
Duode from us, and if he will not, our
home test plan is available.

Why not solve your problem of getting
good sound and make a long-term in-
vestment in lasting pleasure by writing
us today.

DUODE SOUND REPRODUCERS

3, Newman Yard, London, W.I|

CABINETS ¢ ¢ »

WE CAN SUPPLY ANY CABINET

to YOUR OWN
SPECIFICATION
The Contemporary
(left) is oak ven-
eered with
mahogany interior
normally wax
finished at €9/15/-.
Available in any
shade to order at
slight extra cost,
The Cabinet
(below) can be
supplied in any
shade of walnut,
oak or mahogany
for £19/19/-.

Both Cabinets
could be supplied
as a complete radio-
gram _incorporating
any of the following
combinations of
units:—

5 valve
£12/10/-.
8 valve Armstrong,
FC48, £25/2/-.

14 valve Armstrong,
EXPI25/C. £51/19/6.
8 valve FM/AM,
£21/15/-.

9 valve AM/FM 26gns
incl. 2 speakers).
-speed Garrard and Collaro
autochanger, also BSR Monarch, €7/19/6,

chassis,

and
Plessey Autochanger, £9/15/-. 8in., 10in., and 12in,
Goodmans,Wharfedale, G.E. C ,and W.B. Speakers

Send for free illustrated catalogue of cabinets,

chassis, autochangers and speakers, etc. H.P. can

be arranged.

LEWIS RADIO COMPANY

120, GREEN LANES, PALMERS GREEN,
LONDON, N.i3. BOWes Park 6064,

MISCELLANEOUS

me.wonx, all types cablnets,
racks, etc,, fo your ow speclﬂcatlun,
capaclty available for small mﬁl.\nx and cap-

stan work up to lin bar.
PHILP METAL WORKS, Ltd. (G4Bl) =
Chapman St., Loughborough. [02i

'APE/DISC for connoisseurs, use Britain’s
. oidest full-time transfer service; 40 min.
L.P. 3gns; special prof. qual. tape, 25/- and

21/- —-Sound News Productlons, 59, Bryanston
St., W.1. Amb. 0091. {5959

UILD Your own TV and learn about its

operation, maintenance and servicing.
Qualified engineer-tutor available whilst you
are learning and building. Free brochure from
EM.I. Institutes, Dept. WW58, London, W.4.
{Assoctated with H.M.V {

TUPER-TONIC Sun Ray Lamps. Dltra Violet
Infra-Red combined. Ferb Therapeutic
Lauty, controlled output, automatic exposure
1 mains, listed £7/10—Our price 80/-. S.a
for illustrated brochure, Dept. 22, Scxent.mc
Products, Cleveleys, Lancs. [57'

COIL Wlnding Machine. Neville’s. Type

Montreal. Kxhad very little use. Per-
fect condition mc ding electrical eguipment
and reel stand. Open to reasonable offer.—The
Medical Supply Association, Ltd., 53, Park
Royal Rd., N.W.10. Elgar 4011. [o197

OIGT L.S.,, H. C. horn, 40 watt field, ex-

citer unif,  Wililamson amp.  Part riridge
trans, leak P. U 78 only, £45; TV cabinet and
12in tube, coils and line 'trans. ., £10; collection
transformers, chokes, nearly 100 valves, £10;
Avo oscillator, £9; 2 small C.R. tubes and
R.F.26, £3; collect Eastbourne.—Box e

.T.A. aerial assemblles for channel B or 9

consisting irector. 2 driven elements.
moulded msulat.or and mounting bracket; these
aerials arz of American manutacture and repre-
sent amazing valus; our price 15/- plus 2/6
post and packing; special trade prices; high-
grade, W -10SS co ax1al cable 1/- per yard,
post and packin
WALTONS WIRELE S STORES, 48. Stafford
St., Wolverhampton, [0145

NOTICES

RITISH SOUND RECORDING ASSOCIA-

TION. Detalls of membership, open to
the professional sound recording engineer and
all others interested in recording high quahty
reproduction and other branches of audio
engineering,together with detalls of the Lon-
don lecture programme and the Manchester,
Portsmouth end Cardiff Centres, may be ob-
lained from the Hon, Membership Secretar
H. Houlgate, A.M.I.E.E., 12, Strong bow Rd.,
Eltham, S8.E.9. {0031

SITUATIONS VACANT

The cngagement of persons answering these
advertisements must be made through the local
office of the Ministry of Labour and Nationai
Service, etc., if the applicant is @ man aged
18-64 or a woman aged 18-59 inclusive, unless
he or she or the employer is excepted from the
prooistons of The Notification of Vacancies
Order 1952

ESIGN Draughtsman.

A VACANCY exists for a Design Draughtsman
to join a group engaged on the design and de-
velopment of electronic equipment to exacting
standards of quality and durabllity, Applicants
should have a H.N.C. in mechanical or elec-
trical engineering as a minimum qualification,
together with an adequate background of ex-

rience.
8eONSIDERATION will also be given to the
posilbmty of engaging less well qualified appl-

APPLY in writing to The Secretary. Barr and
Stroud, Ltd., Anmniesland, Glasgow, W.3, under
reference 980/T-15. [5761

VERSITY OF DURHAM.

KING'S College, Newcastle upon Tyne
APPLICATIONS are invited for the post of
electrophysiological technician in the ipart-
ments of medicine and psychological medicine;
applicants should either possess a General Cer:
tificate of Education (including Mathematics
and Physics) or be studylneg for a National
Certificate or City and Gml s qualification in
electrical engineering or telecommunications.
—Aupplications, stating particulars of experi-
ence and giving the names of two referees,
should be addressed to the Registrar, King's
CollegehNe\ggastle upon Tyne, 1.

REGISTRAR of King’s College.
ROYAL AIRCRAFT ESTABLISHMENT

[5956

REQUIRES

ELECTRONIC MECHANIC:

AIRCRAFT RLECTRICAL FI RS

RATE of pay on entry 171/4+410/- or 171/44
38/- merit lead for 44-hour, 5-day week. Pros-
pects of reassessment of Iate wlthln one to
three months with any increase- back-dated
to date of entry; prospects of advancement to
higher rates of pay; merit lead can rise to 70/-.
TWO weeks (88 hours) pald annual leave—
paid sick leave scheme.

EXCELLENT Welfare, Sports and Canteen
facilities.—Application .to Director (W.W.
Royal Aireraft Establishment, Farnboroug .,
Hants, giving full details of apprenticeship,
raining and experlence. (5907

chassis, ,

4

S

& INTERNATIONAL
ELECTRONIC TUBE

HANDBOOK

350 pages @ directions for use in
9 languages @ schematic circuit
diagrams @ arranged under 8 main
headings, each marked by a different
coloured band @ tables giving a large
number of operational data for audio
amplification and push-pull opera-
tion @ comparative table of tube
designations used by military author-
ities @ data on cathode-ray tubes
and transistors @ cover in three
colours.

PRlCE 15/"‘ POSTAGE 9d.

SOLE AGENTS IN UK.

THE MODERK BOOK C9O.,
19-23 PRAED ST., LONDON, W.2

Britain’s Largest Stockists of British and
American Technical Books

Please write or call for our catalogue.
'Phone: PADdington 4185.
Open 6 days from 9-6 p.m,

THE

INSTRUMENT
MODEL

Specially designed for
soldering operations in
the compact assemblies
used in present day
radio, television
and electronic
indbstries,

Weight 3£~. oz,
excluding 0 Interesting
flexible. % features
Length 9Yin, 1. Bit %* dia-
25 Watts. meter, simple
Voltage range to replace.
12, 24, 50
26/ each, 2. Stelel :asedlele-
100-110, 120- R omeplace-
130, 200-
220, 220- 3. Detachable hook
24024/~ for suspending iron
each. when not in use.

4, Moulded two part

handle, remains coolinuse.
S. Six ft. Henley Flexible,

W, T. HENLEY'S TELEGRAPH WORKS CO, LTD
51/53, Hatton Garden, London, E.C.1



May, 1956

WIRELESS WORLD

145

Ok Voo Stosving

TRANSFORMERS

Praise for Savage ‘¢ Massi-
core’’ Transformers
comes from Scientists,
Techniclans, and Amat-
eurs all over the world.
This trumpet blowing is
most gratifying to us, so
also are the repeat orders
from our silent cust-
omers !

SAVAGE TRANSFORMERS
LIMITED
NURSTEED RD., DEVIZES, WILTS.

TEL. DEVIZES 932

SITUATIONS VACANT
INEMA-TELEVISION LTD.

REQUIRE technica! assistants and prototype
wiremen for an:expanding department engaged
in the production of the highest grade tele-
vision transmission equipment, including colour
transmission equipment.
THE vacancies are:—
TECHNICAL assistants to possess good funda-
mental knowledge of television and radio, and
to be conversant with the use of laboratory
test equipment. Applicants should be capable
of deciding owa component layout and wiring
proto'.ype etgxlpment to a high standard.
PROT wiremen, to have good practical
knowledge of television and radio technique,
and capable of copy-writing to a high standard.
THE work s of an interesting nature as it
is allled to prototype production and not quan-
tity production. ood opportunities exist for
suitakle applicants, pension scheme, 5-day
week, good canteen, 25 mins. Chumg Cross.
—Write, glving full’ detalls of experience, age
and salary required to Cinema-Television Ltd
Worsley Bridge Road, Lower Sydenham, é[. g
5755

UN IVERSITY OF CAMBRIDGE.

AN engineer in charge of nuclea.r ec{1 uipment Is
rtteguu'ed in the Department of sics to hul
ce from October 1, 1956, or earher
appointment will be subject to the Statutes and
Ordmances of the University. The stipend Is
in t. ie £1 000><£50 £1,350 a year with
FSSU e startin, g rate depending on ex-
perience. The qualifications required are an
honours degree or equivalent in Pnysics or
Electrical Engineering, with experience in the
design and oonstrucngn of electronic apparatus.
There may be facillties for a limited amount
of independent research Further details may
be obtained from Dr. F. Kipping, University
Chemical Laborator{dapembroke Sz ., Cambridge.
Applications close 1956. [5945

BRITISB BROADCASTING CORPORATION.

APPLICATIONS invited for research scholar-
ships. value £385 ver annum, from graduates
in enzmeenni or physics. giving opportunity
to work for hicher degree at any University

in the ;. the research work may be in
any sublect ‘in_flelds of telecommunications
and physics which have an application to sound
or_ television broadcasting.

APPLICATIONS  indicating research subiect
proposed should be sent to the Engineering
Establishment Officer, B.B.C., Broadcasting
House, London, Wl by May :‘Si 1956, quoting
reference E407 W.W. {5890

NIVERSITY COLLEGE, IBADAN, NIGERIA.

APPLICATIONS are invited for post of Senior
Technician in Department of Physics present
salary scale £850%25—950 p.a.; allowance £50
p.a. per child resident in Nigeria (max. £150

p.a.) or £100 p.a. per child resident elsewhere
(max £300 p.a)); part furnished accommoda-
tion at rent up 7.7% of salary; passages for
appointee, wife and up to 3 children under 11
years on appointment, overseas leave and ter-
mma.tlon Superanndahun Scheme; outfit allow-

APPLlCATIONS AG copies) detailing qualifi-
cstxons and experience and naming 3 referees
by 11 June, 1956, to Secretary, Inter-Univer-
sity Council for Higher Education Overseas, 29,
Woburn Square, London, X from whom
further particulars may be obtained. {5914

TAUNTON HOSPITAL MANAGEMENT COM-
MITTEE. |

TAUNTON and Somerset Hospital.

A VACANCY exists for a Recordist/Technician
in electro- cncephalography and electro-cardio-
graphy: suitable person considered for training:
salary according to age, experience and quall-
fications.—Applications  to roup Secretary,
Taunton & Somerset Hospital, Musgrove Park
Branch Taunton, Somerset, within seven days
of the appearance of this advertisement. [5913

PYE TELECOMMUNICATIONS, Ltd., Ditton
Works, Cambridge,

HAVE vacancies for both Senjor and Junior
Engineers in the aeronautical division, for the
dev;elopmem. and installation of ground to
project:

APPLICATIONS oontainlng full details of ex-
perience, etc., should be addressed to _the
Personnel Manager. {5825

UIRHEAD & Co,, Ltd., Beckenham, Kent,
have vacancies fori—
(1) TECHNICAL Assistant with H.N.C. and
experience in electrical or electronic instru-
ments or development of test equipment for
synchros and magslips
(2) TEST Engineer
electrical and electronic instruments,
N.C. preferably in telecommunications.
SALARY commensurate with qualifications and
experience. A pension scheme is in operation,
Sports ground and excellent recreational, social
and canteen facilities. Apply, stating age,
salary and qualifizations, to the Personnel
Manager. [5918

SMITHS AIRCRAFT lNSTRUMENTS Ltd.,

ASSISTANT Foreman,
aireraft  iustrument
assembly of D.C. a
ammeters, millivoltmeters, etc.; experience of
controlling mixed labour and knowledge of
production control methods essential,

GOOD salary, pension scheme and excellent
working condxhons —%%ply Personnel -Manager,
Bishops Cleeve, ar eitenham. [583§

or testing and calibrating
with

—TUNERS—

FMB 1/MK11

F.M. V.H.F. TUNER completely scable drift
freetuning. Yolume control. Tuning indicator.

V.C. Sensiltivity better than 4 4V for 20 db
21 gns.

quieting. Tax paid.

AM

S6BS

A.M. 9 band all wave tuner. 13 m.-570 m.
Band spread, . variable selectivity. Tuning
indicator. Logging scale, delayed amplified
A.V.C. Tropicalised. Sensltivity better than
2 uV for 250 m/v output. £46/4]- tax paid.

FM/AM

" S5/FM
in 2

FM/AM World Wide A.M. ranges.

SSE/FM: 12.5 m.-37 m.; 35 m.-100 m.; 90 m.-
250 m.; 190 m.- 250 m,
S5/fM: 16 m.-50 m.; 195 m.-550 m.; 800-

2,000 m, Sensitivity better than 10 uV on all
ranges. PLUS completely stable drift free
VHF.FM. Sensitivity better than 8.V for 20 db
quieting. Tuning indicator on all bands AM
and FM. £34/2/6 tax paid.

AH tuners suitable for modern high quality
amplifiers. Most tuners available with
Escutcheons in Gold, Silver or Bronze.

C.T.CHAPMAN
Reproducers) LTD

RILEY WORKS, RILEY STREET,
CHELSEA, S.W.10

FLlAxman 4577/8

Export Enquiries Invited
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POTENTIOMETERS :

The word ‘Reliance’ is synony-
mous with the best potentio-
meter design and practice,
it also signifies a most com-
prehensive range embracing
wire-wound and composit-
ion types, Single, Ganged
and Tandem Units.
Characteristics include
linear, log, semi-log
.and non-inductive.
etc. Fullest details
on request.

have

SITUATIONS VACANT
RITISH ACOUSTIC FILMS, Ltd,
vacancies for experienced
DES IGN Draughtsmen and
DRAUGHTSMEN.
work is of an interesting nature in
connection with Precision Optical, Mechanical
and EKlectronic Instruments, also Sound Re-
cordmg and Reproducing Equipment.
H.N.C. in Electrical or Mechanical Engmeerlng
desxrable, but applicants must have reache:
O.N.C. standard or equivalent qualification,
PERMANENT and pensionable appointments.
Canteen. Sports and Welfare facilities
PLEASE apply to Personnel Manager, Brltlsh
Acoustic Films, Ltd., Woodger Rd., London,
w.12. 589
SOU’Ig-EAST ESSEX TECHNICAL COLLEGE
AND SCHOOL OF ART, DAGENH.
REQUIRED in September, Grade B Assistant
mainly for courses in Radio and Television
Sexvlcmg and to assist wlth courses in Tele-
Lo £820 plus London
Aliowance with additions for graduation or
equivalent qualification and training: incre-
ments on the scale allowed for teachmf ser-
vice, war/nationa] service and approved indus-
trinf experience.
DE' and forms {from the Clerk to the

Governors at the College (stamped addressed
foolscap envelope) to whom completed appli-
cations should he returned within 14 days of
this advertlsemem. {

RANK PRECISION INDUSTRIES (B.A.F.),
Ltd., have vacancies in their laboratory

(A) SENIOR Personnel with experience and
ualificatiol

B) ASSISTANTS with at least 10 years’ ex-
perience on electronic equipment.
() JUNIORS with qualifications or carrying
0 advanced study, who have considerable in-
crests in electronics or sound reproduction.

RELIANCE MNFG.,CO. (SOUTHWARK), LTD.,
SUTHERLAND ROAD, HIGHAM HILL, WALTHAMSTOW, E T
Telephone : Larkswood 3145

—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
Neooooososrsss %
‘“ DIPLOMA > HEADPHONES

iy ing and electro-acoustical

| and

| tries (B.A.F), Ltd., Woodger Rd., W.12.

WORK includes development of sound record-
equipment, ampli-
for a variety of appllcaclons

:| ALL posftions are permanent and pensionable.

Applications in writing stating age, experience

ualifications marked (B) or (O)
should be addressed to the—
PERSONNEL Manager, Rank Precision Ix[xgggé

ENTRAL ELECTRICITY AUTHORITY
RESEARCH LABORATORIES, Leatherhead.

require
SECOND Assistant Engineer for work on
analogue or digital computing equipment and
techniques, Servo system design, etc., for the
development of automatic control = systems.
Candidates should have a good Honours Degree.
sound theoretical knowledge and pxeterahlfY
grevxous experience in this fleld. Salary wiil
e wit,hm NJB Grade 2 (£995-£1,345 p.a.).
URTH Assistant Engineers to  assist in
carr ying out experimental and develgmen
work in the laboratory and in the field
dates should have a degree or equivalent quali-
fication and ability to apply fundamental
knowledge to a wide varjety of problems, Some
experience one of the following fields is
an advantage: (a) Electronic instrument and
communications circuit design, prototype con-

struction and testing work; ( oise, vibra-
tion harmonlc measurement. Calibration
of equipment and analysis of experimental

area; (c) Fleld strength and voltage measure-
ment of radio frequencies, ealibration of egulp-
ment and a.nalysls of experimemal ata.
Salaries within NJB_Grade £735-
£910 a)—.Aps}lcanons to D. Moﬂ irec-
tor of Establishments W nsley 8t., ‘London,
W.1. Quote Ref. WW/g0! {5941

ASSISTANTS (Scientific).
Commissioners  invite
pensionable posts,

The Civil Service
applications  for

@/

nghtwelght High Resistance (4,000
ohms). Complete with cord.
17/6

Ideal for CRYSTAL SETS
The “TYANA’ Standard Soldering 1ron

; -3 o

@ Adjustable Bit.

@ Weight approx. 4 oz.

@ Heating Time 3 min.

@ 40 Watt economy Con-
sumption.

@ Standard Voltage Ranges,

16/9

Replacement Elements and Bits always
available.

KENROY LIMITED
152/297 urgsn ST., ISLINGTON,

N.1.
CANonbury 4905-4663

Telephone:

g

AGE at lesst 17t and under 26 years of age
on lst January, 1956, with extension for regular
service in H.M, Forces, but candidates over 26
with specialised experlence may be admitted,
CANDIDATES must produce evidence of having
reached a prescribed standard of education,

- particularly in a science or mathematical sub-

ject. At least two years’ experience in the
duties of the class gained by service in
Government Department or other‘ clvxlmn
sclentlﬂc establishment or technical
nches of the Forces essential in ome of the
Ioﬁowmg groups of sclentific subjects:—
GINEERING and physical sciences,
CHEMISTRY bio-chemistry and metal-

BIOLOGICAL Sciences,
lv) GENERAL (including geology. meteoro-
logy general work ranging over two or more
groups (1) to (i1f) and highly skilled work in
laboratory crafts such as glass-blowing).
INCLUSIVE salary scale £280 (at 18) to £575
(men) or £502 (women). Starting pay up to

23 (men) or £385 (women) at 25. Women's
pay subject to imgrovement under Equal Pay
scheme. Somewhat less in provinces. Oppor-
tunities for promotion,
FURTHER Partlculars from Civil Service Com-
mission. Sc ntiﬂc Branch, 30, Old Burlington
Street, London, W.1, quot ing No. 859/56. C
pleted applicatxons should be returned as soon
as possible and in any case not later than 31st
December, 1956. (5916

PRODUCTION Manager, electronic instrument

and small transformer manufacture; salary
1p £1,000 f N.W. London; state educa-
tion and experlence.—Box 1164. [5904

()

OPPORTUNITIES

IN RADIO

Z 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, Servicing, Sound
Film Projection, Short
Wave, High Frequency and
General Wireless 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, WRIGET'S LANE.

LONDON, W.8,

vision Industry. In 144

pages of intensely inter-
& esting matter, it includes
o full details of our up-to-
2 the-minute home study
e 3 courses in all branches of
[0 TELEVISION and
A RADIO, A.M. Brit.
il LR E, City &
; Guilds, Sp-~cial Tele-
2
Z

|FM and HI-FI COMPONENTS

In stock for the
WIRELESS WORLD FM TUNER UNIT

DENCO FM TUNER circuits 1s. 6d

RADIO CONSTRUCTOR FM . 2s od,
MULLARD AMPLIFIERS 3s. 6d.
OSRAM 912 PLUS AMPLIFIER 4s.0d.

Separate price lisis on request 'I'o
MAYPOLE ESTATE
J. T. FILMER BEXLEY, KENT
Tel.: Bezleyheath 7267

QUARTZ CRYSTAL UNITS

QccC

.

Type
B7

| L |
;.L v '17
i b A )
The type B7 unicis mounted in the standard B7G
valve envelope and is hermetically sealed: and
fully evacuated.

Available for the frequency ranges from 100 kc/s.

to 500 kefs. and from 3 Mc/s. to 16 Mc/s. Gold
electrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment
accuracy 0.01% Max. adjustment accuracy 0.003%,
Early dellvery can be given ofsome 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
Cable

Telephone: s, etc.,
QUARTZCO NEW MALDEN

MALden 0334
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L/P =

RECORD
LIBRARY

OFFERS A
UNIQUE
LIBRARY
SERVICE
TO THE
CLASSICAL

L/P
ENTHUSIAST

REMEMBER

@ Subscription in-
cludes postage
and packing this
end.

@ Return of Post
Changing
Service.

@ Special arrange-
ments for mem-
bers interested
in new issues.

@® Our completely
comprehensive
catalogue is cur-
rently extended
to include vir-
tually every re-
commended L/P
issued.

For full details
send S.A.E. (11d)
to :—

L/P ==

RECORD
LIBRARY

L/P =
RECORD
LIBRARY

IT COSTS
AS LITTLE
AS 1/
PER WEEK
EACH
LJP
BORROWED

AND ...

@ We can supply a
brand-new (guar-
anteed unplayed)
factory fresh copy
of any available

L/P to order
N.B. (except
H.M.V.). With
each purchase
goes a POST

FREE change of
Library records.

@ Many of the LIB-
RARY COPIES
are themselves
marked down for
sale at most reas-
onable second-
hand prices.
(Surely the ideal
way to buy a

** used ”’ record
is to hear it
firse!)

The L/P Record
Library,
Squires Gate,
Station Approach,
Blackpdol, Lance.

L/P
RECORD
LIBRARY

SITUATIONS VACANT
AMBITIOUB electronic sales engineers re-
quired ‘for ferro-ceraimics, ansistors,

microwave and ultrasonic materials,
VACANT posts are Brogressive d well paid

with generous car allowance and expenses.

APPLICANTS must have an electronic back-
ground and be capable of fleld applications work.
ALL applications will be received in complete
conﬁdence by Sales Manager, The Plessey Co.,
» Wood Burcote Way, Towcesber Northants,

5897

ONDON studio invites dlsc/tape reco&dmg
engineer;  experience, qualifieations,
matter —Send fullest detaﬂs Box 1534 15860

URZEHILL LABORATORIES, Ltd.,, have
F vacancies in their laboratories at Watford
for engineers and junior engineers in the fol-
lowing categories.

(1) DES IGN engineers to assist in the develop-
ment of a wide range of precision laboratory
equipment. Applicants should have previous
design  experience, education to H.N.C. or
degree standard preferred.

(2) TEST engineers to work on transmitter
measuring instrument. Appiieanss should have
experience in eommunication recetver align-
ment and measurement and in O.R. Oscillo-
aCODe work: there will be opportunity to trans-
fer to development work from this post.

THE above appointments are permanent and
carry considerable technical responsibiiity,
salaries are "dependent upon age, ualifications
and experience.—Apply statm%o ufl details to
Chief Engineer, Furzehill ratories, Ltd.,
57, Clarendon Road, Watford, Herts. [5765

RADIO Engineer, first-class, required for
overseas serviee—l12 months. Large firm
engineers, excellent opportunity; write experi-
ence, age, references.—Box 8760. [p5€628

ENIOR and Junior Electrical and Mechanical
Draughtsmen r ulred for the Electronics
dxawing office at e Rugby Works of the

T.H. Co., Ltd. Please a lpl in writing to:—
CHIEF' Draugmsman, ec ronics lEmwung
Office, British Thomson-Houston Co.,

Rugby, giving details of age, experience, etc11

LECTRONIQ Test Engineers are required by
The General Electric Co., Ltd. Radio and
Television Works, Spon St., Coventry, in the
Departments concerned with:—
éa) ALIGNMENT, test and fault-finding on
omestic TV receivers.
éb) TESTING of Government contracts pro-
uction and other electronic equipment.
DEVELOPMENT, manufacture and
tena.noe of test equipment.
EX-SERVICE radio and radar technicians are
particularly sultable for these posts but others
with simflar experience will receive equal con-
sideration. Those interested should write
giving details of experience to date, quoting
reference E.T. to the Personnel Manager. -
EMI-SKILLED radio and telewsion engineer
requlred salary £8 p.w.; permanent posi-
tlon.—Ritz dio & Electrlcal Co., 306, Neas-
den Lane, Neasden N.W.10. Gladstone ?9836

ABORATORY Techniclan required to work
on electronic instruments.—Apply, giving
details of training and experience, to The Tech-
nical Director, Advance Components, L{d., Roe-
buck Rd., Hainault, Essex. [5923

APACITOR development engineer (paper or
plastic film) required, should have experi-
ence production techmque particularly wind-
ing; position offers scope in new departmsnt;
own staff notified.—Write Box 0787. 5893

LECTRONIC engineer, 20-35, required for
City office, to write A.P.s and other manuals
on radar, nucieomics, etc.; writing ability of
secondary importance to current theoretical and
practical experience.—Write fully to Box [1508972

M RPHY RADIO, Ltd., have vacancies in
their Electronics Divisxop Laboratories_for
engineers and assistanuts on design and develop-
ment work, and also on _associated electro-
mechanical problems. Applicants will be con-
sidered in the following categories:
1 CANDIDATES with engineering or science
g:rees or equlvalenc who have experience in

strial design.
ADUATES who have completed Military
Service bu]g have no experience in_design work.
ATES with lesser qualifications but
who have considerable experience in industrial

4 (;'JgnNDIDAd’I‘ES unlt!IexI"J él whg “extlx;e at pre-
sen’ engage upon part-time courses.
THE of work involved is part of an
mterestmg Iong-term ptogramme In an expand-
mg fletd and ;ncludes:
1. NAVIGATIONAL aids.
2. VHF. and U.H.F.

celvers.

3, PULSE systems.

4. MAGNETIC Information recording systems.
5. AERIALS, V.H.F d U.H.F., for vehicles,
together with

main-

transmitters and re-

. H.F. an H.
aircraft and fixed locations,
associated feeders and filters.
6 VHP JF. mobile radio equipment.
HF./U.H,F. multi-channel radio links.
8 'I‘RANSISTORS and associated circuit ap-
plications.
THESE posts are permanent and ensmnable.
and offer good scope to men of ability. Ap-
plicatdons, glving full detaﬁs of quahﬂcatlons.
age, _experience, and which
branch of work interested, should be a.ddressed
to Personnel Department rphy
Radis, Ltd., Welwyn Garden Cty g T675

—— TELE-RADIO {72

LEADING QUALITY
COMPONENT STOCKISTS

STEEL METER CASES WITH ALUMINIUM PANEL,
SLOPING FRONT

4#in.x 4n. X 4in. 8/6
5in. x 5in. X 8in. 13/8
6in. x 8in. x 12in. 22/8

SMALL STEEL TEST METER CASES WITH
ALUMINIUM PANEL

4in. X 40, x 2}in, ...

6in.x 4in.x 3in.

8in.x 6in. x 3in.

10in.% 6in. x 23in.

STANDARD STEEL CASES WITH ALUMINIUM
PANEL

10in. x 7in. X 7in. ..
12in.x 7in. X 7in.
14in. X 7in. X 7in.
14in. % 9in. x 8in.
¥6in. % 9in. % 8in.
16in. X 21in. x 8in.
19in,x 1140, % 10in.

18 S.W.G. ALUMINIUM CHASSIS

8in.X6in.x2Hn. ... 2o
10in. % 6in. x 24in.
12in. x 6in. % 2}in.
12in. % 8in. X 2§in.
14in. x 5in. X 24in.
14in. X 8in. X 2§in.
14in. % 10in. X 2}in.
17in.% 10in. X 2}in.

18 8.W.G. STEEL CHASSI§
141n. x 8in.x 2jin.
14in.x 10in. X 2Hin. .
171n.x 10in. % 3in.
170, x 10in. X 3in.
FULLY DRILLED CHASSIS FOR WILLIAMSON

AMPLIFIER

G.E.C. OSRAM ‘912 PLUS*» AMPI’.IFIER
DRILLED CHASSIS

912 PLUS ** FRONT PANEL veteaciens 14/6
*PANL » Crackle Paint, Black, per tin .... 3/-

GARDNERS MAINS TRANSFORMER
GR. 6122; 230 v. 50 ¢. Primary; 300-100-0-
300v.60m/A.; 1,000 v.2m/A;5.v.,8.A.;
63v.,4A.:63.v,1A.;2v,1.5 A-Tkv.
insulation; 4 v., 1.0 A-lkv. insulation.
Ideal for 08eilloscope ........oeunn.nn 40/-
@®.&P.3)

ELLISON TRANSFORMERS
ALL 200-250 v.; PRL UPRIGHT MOUNTINO
P20.8ec.250 v.20 m/a.,6.3v.1a.,5v.1.5a. 23/-
Pal. 8ec. 250 v. 30ml-.,6 3v. "n.,Bv.Za ..... 24/9
HTIGZ Sec 250-0-230 v. 60 m/a. 8.3 v. 3 a.,

MTIB‘I Sec 250-0-250 v. 120 m/a.

WHTUU Sec 425-0-423, 150 mla 6.3 v.5 a.
C.T.,5v.3a.
FT53, Bec. 6.3 v.15 amp.

. 8/3

FT58. Bec. 4 v.-6.3 v. 3 amp. .. .. 21/
CR44, 8ec. 13 v. b amp. Isolation . ... %’4’/[3
8 5

3-8.8 v, 2a. Isolation

AT96. 60 watt auto ... 22/8
AT932. 100 watt auto aa 33/~
TC76.10 h. 150 m/a. choke . .. 25/10
TC74 30 h. 20 m/a. choke. . . 19/-
Woden 40 b. 50 mfa.choke ..........ccu.un 12/6
Mains Transtormer, drop through, 350-0-
360 v. 60 mA 3v.25a.,0v. 2
Btandard Primary ........oiaierinineaas 14/8
0-15.v. A.O. Meter, Moving Iron ... 10/8
0-30 M. A . Meter.........oooconvnnn . e
London Channel T.V. Pre-Amplifier ... . .. 21)-

{1 valve EF42 or equivalent.)
E.M.I. Variable Belectivity I.F.T.s, pair...... 8/6
2K Colvern 15-watt Precision Potentiometers.. 8/
Loudspeakers, Pick-ups, Gramo. Motors, Tape
Recorders, etc., by leading makers; B.V.A. valves;
components for all purposes.
FULL RANGE OF TELETRON COILS

Postage & Packing extra. C.W.0. or C.O.D.
TELE-RADIO 52

189, Edgware Road, LONDON, W.2.

14 mins. Edgware Road Stn. Und : 7 mins.

from Marble Arch, Hours 9 a.m.—6 p.m,
(! p.m. Thurs.)

PHONE — PAD 4455/6




148

WiReELESS WORLD

NEW S.T.C. AND ‘ WESTALITE”
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain, Latest Current
Products. NOT Surplus,

PRIGE LIST ON 20th APRIL

S.T. & C. E.H.T. K3/I5, 4/9; K3/45, 8/10;
K3/50, 9/4; K3/I00 15/10; all post 4d. extra.
BRIDGE CONNECTED FULL WAVE.

17 v. I.2a.l746,|63 , 28/-;2.5a,31/-;3 a,
32/6; % 40/6; all post free.
33v.06a, 26/ ;1 a., 30/-; 1.5 a., 48/6; 2 a.,
55!-- 3a, 5 g 5 a., 72/-; all post

54 v. | a., 41/6; 1.5'a,, 67/-; 2 a., T4/-;

., 75/-; 5 a- £€5; 72 v. | a, 53/-; 1.5 a,
84[-; 2a, 87 ;3 a., 99/-; 5 a,, 132/-; 100 v.

| a., 75/-; a £6; 23.I18/-'3a,l44/-
S5a |88/-; all post I/8

BRIDGE CONNECTED WITH 73in,
SQUARE COOLMNG FINS. 17 v. 6 a,
53/=; 10 a., 60/-; post 2/-.

BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 7}in. SQUARE
COOLING FINS. Both types, same price.
17 v. 12 a, 110/-; 20 a., 126/-; 30 a., 176/-;
50 a,, 275/-;33 v. 6 2., 98/-; 10 a., 112/-; 122,
180/-; 20 a., 202/6; 54 v. 6 a., 130/-; 10 a,,
152/=; 72 v, 6 a., 166/-; 10a,, 192/=; |00 v, 6 a.,
237/6; 10 a., 275/-; ail post 2/6.

LATEST PRICE LIST

" WESTALITE"™ (BRIDGE), I12-15 v.
D.C. 1.2 a, 18/8; 2 a., 8 4
5a.,37/4; IOa 64/6 20a., 117/8; 30 a.,
50 a. , 4

5 a., 6
1.2 a.,
154/6; 100 v. 1.2 2., 60/4; 2.5 a,,
195/10; 10 a,, 39l/8 Post from
E.H.T. Rects ., 14D134, Z4/I0
35/10; post 4d. extra.

Wholesale and Retail
Special Price for Export and Quantity

T. W. PEARCE
66 Great Percy Street, London,W.C.1

Off Pentonville Rd.  Between King’s Cross and Angel

L ; ~32/1o
; 10 a., 109/8; 20 a., 203/4 36 v
32/10; 2.5 a,, 60/4; 5 a., 82/8; 10 a.,
115/4; 5 a,

/3.
36EHT6O,

Leads the world in
TAPE RECORDING

For details of the world’s most
advanced Tape Units and Tape
Recorders contact

VERDIK SALES LTD.
8 ,RUPERT COURY, WARDOUR ST.,LONDON, W.
Gerrard 8266

Whatever age or experience, you must re1d
‘ ENGINEERING OPPOBTUNITIES »  Pull details of
the easiest way to pass A.M.I.Mech.E., AMICE.,
C & @G (Eleetricll, eto.), General cm ete., on

“NO PASS—NO FEE"
144 PAGES ‘- 2o details of
Courses in all branches
of Engineeriug—
Mechanical, Eleotrical,

us what int

SITUATIONS VAGANT |
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LECTRONIC e test engineer
required by East ondon firm, must have
sound basic knowledge of k::lectronicl circuitry. | @ 3
n ng, g experience, any
quaf)mcatlons and rates required, to Box [13534. [ Rad'o and Radar
McMICHAEL RADIO, Ltd., Slough. Bucks, ® .
have vacancles from time to time torl Technlque
electronic engineers to be engaged on Govern- ®
ment projects; those wishing to be considered
are invited to write fully to the Chief Engineer, By A. T. Starr, M.A,, Ph.D., M.I.E.E.
RISy Divigions Lt Thus important book concentrates
ZPERIENCED radio testers and inspectors P .
drqu{red for roducltlan‘ ott comﬁmuxxxn :ﬁ(teiosn | PY present day knowledge of the essential
and radio apparatus, also instrument TS, 5 A
E\lrexs am]i asl;semblersi iltar factory Et:estxayppm‘l::\- methods and techniques, paying
us.—Apply Personne gnager, 5 i 1 i
Ltd, Ekco Works, Malmesbury, Wilts. [0238 @ parttncu}:ar. e tf‘f “"‘5"’1;'1““0.“’3"."
UALIFIED _engineer required to take | Lk LS Rl e R s LS N
2 ghal rge of iectfxoa concemgd with reg;a;xﬁ}; ® techniques, and electronic tubes,
end development o € recor ers, ensi :
appgmtme,ftd_wl,.m %lmk full eté’lls of ex- |. Profusely illustrated. 60/- net.
erfence_and salary require 0 Box ) iti ' »
gtrand House, Portugal St., London, WC[52857 l anotable addm(\);'onl meé“b]m'
~—Wireless Engineer,
ECHNICIAN required, age between 22 a.ndl. g
" 30, for mta:xx‘nte{\gncte of el;cltg'lcaltequ&p—l
ment in operating theatres; wot suit radio . .
amateur with sound basic knowledge; salary
according to experlence.—Write to' House ® The Prlnclples Of
golvernor. The London Hospital, Whitechlasgeslé ° Tele isi Re t.
WELL-]K};I(_)WNi cogxpimy mtcioyd?ﬂ arex;. p
spacializing in boiler control equipment, een
requires  Electrical Draughtsman; previous ® . By A. W. Keen, M‘I'.R_‘E‘
ﬁorlfgg&_ of elegltmn:icessi as appl}\edlw ltnc us- An important book by a practising
al instrumentation rable.—App sama . :
age. previous experience, etc., S' ® . elecnpglc research engineer. The
1166. "[59 06 - entire receiving system is examined stage
XPERIENCED testers and fault finders s i i 3
wanted for radio and tape recorder Dpro- by stage, complete Cu‘cu.‘ts e _gwen
zti‘ucuon“}t‘estg;(gi. ptermanent pros essi‘;r_n posi- | o of four up-to-date commercial receivers,
ons with g rates of pa: conditions.— R Iy
A¥ply 1‘1’& person or h°§e ﬁ‘ﬁ ?V“{,“ %’ﬁi Is'éd : and :he problems of colour television
Hile on, N. esden q
v LoD 15 l @ are fully discussed. Illustrated.
SENIOR television development engineer with 30/- net.
administrative experience required, capable | @
of carrying out development &Jro;ects with
minimum supervision up to production stage;
Kingston area.—Write, giving full personal | @
det.mlsé stating salary required, Chief Engx[x:)elezrs.
Box
® Parker St, Kingsway, London, W(2

ENGXNEER.S with experience of radio and
television are required for development
work in the design department of a firm situ-
ated some 10 miles south-west London, at
salaries of £700 to £1,200 p.a.—Write giving
particulars of quahﬂcat.lons experience and
salary required to Box 8 5647

DEVELOPMENT Englneers required to work
on electronic development projects of an
important nature; applications are invited from

qualified men, preferably with background of
several years' deVelopment experience of micro-
|waves. .H.F. receivers, instrumentation, con-
trol systems or servomechanisms, etc,
WRITE, piving full details of experience and
qualifications the Secretary, Barr and
Stroud, Ltd., Anniesland. Glasgow, W.3. under
reference 960a,/T-15. 15760
'ELECTRONIC engineers and physicists reqd.
for rapidly expanding research dept.
Candidates should have experience of electranlc
instrument. development. Experience in pulse
circuits or uitrasonics desirable but not essen-

tial, B.Sc. or H.N.C, standard.—Write full
partics. to Glass Developments, Ltd., Brlxst.g;)gé
required for components

SALE‘S engincer
sales division,
tions equivalent to

age limis 25-35; qualifica-
H.N.C. (Electrlcal) selliny
or commercial experience desirable but no
essential;, applicants must be willing to travel.
Write Personnel Manager, Telephone Manufac-
turing Co., Ltd., Sevenocaks Way, St. Mary
Cray, Kent. [5958

ENIOR and Junior Electrical and Mechanical
Draughtsmen required for the Electronics
Drawing Office of the British Thomson-Houston
Co., d., Blackbir icester.—Please
apply in writing to Chief braughtsman, Elec-
tromics Drawing Office, British Thomson-
Houston Co., Ltd., Rugby, giving details of age.
experience, etc. [5643

® © 6 ¢ ¢ 06 0 0 2 0o

TEST ROOM PERSONNEL

required by a-Company engaged
in the manufacture of Microwave
Instruments and Industrial Elec-
tronic Equipment.

The new modern factory is
situiated near London, and
housing accommodation can be
made available to successful
applicants from the London area.

Apply Box No. 1249.

SIEMENS BROTHERS & CO. LIMITED

ELEC’I‘RONXC test engineer to deal with faults
and repalr of instruments, mainly in the
audio frequency range; good working condi-
tions; pension scheme; excellent recreational, |
sports and social iaclli’txes, modern canteen.—
Apply stating age, salary and qualifications, to
the Personnel Manager, Muirhead & Co., Ltd.
Beckenharn, Kent, [593f

WELL -KNOWN company in Croydon area,
specializing in industrial instruments and
automatic hoiler control, requires Mechanical

yo
and write for your copy
of “ ENGINEERING
OPPORTUNITIES®
today—FREE

B.LE.T.

387 College House, 29-
Lans,

Draughtsman. preferably with experience in
ial tion and production de-
sxgn high standard of mathematical ability

desxrable —Apply, stating age, experience, etc..
P.D.D., Box 1165. [5 05

NSTALLATION and Service Engineers re-
quired with sound knowledge an experience
of mobile and fixed V.H.F. communications
equipment: pensionable appointments —Apply,
with details of experience and salary required,
to Personnel Officer, British Communications
Corporation, Ltd Exhibition Grounds
Wembley., Wembley 1212, [592'3

WOOLWICH, LONDON, S.E.18

New Rescarch Laboratories have
been set up at Blackheath for work
on Electronic Switching and Com-
puting. There are excellent oppor-
tunities for Laboratory Technicians
with suitable practical experience
to establish themselves in this im-

portant field.  Good conditions
and prospects, and competitive
salaries according to age and
qualifications. Every scope for

advancement under expanding pro-
ramme. Apply in writing to the
taff Esmbhshment Officer, Ref.
T744/39.
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GALPIN'S

ELECTRICAL STORES

408, HIGH STREET, LEWISHAM, S.E.I3.
Tel.: Lee Green 0309. Nr. Lewisham Hospital.

TERMS: CASH WITH ORDER
(No C.O.D.).

All Goods sent on 7 days’ approval against
ash

Notice: Owing to increases In Freight and Copper
Wire prlces 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/I8 Volts at 3/4 amps.,
25/- each; another output 124/0/124 volts 2 amps.,
25/. each; another suitable for soil heating, garage
lighting, etc., 0/4/7} volts, 20/25 amps., 52/6
each; another 4 volts 20 amps. twice, 35/- each,
EX-GOVT. ROTARY CONVERTORS
24 volts D.C. Input 50 volts 50 cycles, | phase
at 450 watts. OUTPUT (complete with Step
Transformer) from 50 volts to 230 volts, £I3/I()}>
each or CONVERTOR only £9/10/- each.
EX-NAVAL ROTARY ONVERTORS
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
primaries {(New) Heavy duty Qutput combination
o( 0/6/12/18/24/30/36 volts 4[5 amps., 38/6 each.
Ditto 6/8 amps., 51/6 each. Ditto | amps.
Qutput 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.
Qutput 85/- each.
MEDIU SPOT WELDER TRANS-
FORMERS. Input 200/250 volts, OUTPUT
combination of 0; 2/4/6[8/I0/I2 volts at 50/70 amps.
£5/7/6 each. itto  120/150 amps. Output,

£7/10/- each.
PRE-PAYMENT |I/- SLOT METERS 200/

250 volts A.C. 10 amp. size only, 100 per cent.
overload set at 2d. per unit {guaranteed
12 months), £3/17/6 each. Ditto credit type

10 amps. only, 25/- each.

RECTIFIERS FOR CHARGERS 6 or 12

volts Output 2 amps, 9/6 each, 4 amps., 22/6

each, 6 amps., 36/- each. MAINS TRANS-

FORMERS to suit, 25/-, 30/- and 44/6 each

respectively.

EX-CANADIAN EX-GOVT. ROTARY

TRANSFORMERS for No. 19 receiver. Input

12 volts D.C. OUTPUTS 275 volts |10 M/amps.;

also another output of 500 volts 50 Mjamps.

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; |, 000 watts, £6‘5/- each; I,500

watts, £8/5/- each 3,000 watts, £Iél0-

EX- R.A.F. ROTARY TRANSFORMERS. In-

put 24/28 volts D.C. OUTPUT, 1,200 volts

70 Mjamps. % hour rating, 10/- each. Ditto

18/24 volts D.C. Input 450 volts 50 M/amps.,

OQutput constant, 25/- each. These latter ones

can be used as motors off A.C. mains with a little

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

microphone 40 ohms, 8/6 each.

ROTARY CONVERTORS Input_24 volts
D.C. Output 50 or 100 volts A.C. 500 cycles
hase at 300 watts, £8/10/- each.

ESK-TYPE TELEPHONES for office inter-
com. with numbered dials, 55/- each. Moving
coil VOLTMETERS Swuchboard type, 6 inch
scale 0 to 200 volts, 25/- each. Ditto 0 to 100 volts.
25/- each
E* GOVT E.H.T. TRANSFORMERS. Large

pe. Two transformers in one case in Oil Input

230 volts OUTPUTS 4 or 5.5. K.V. at 30 M/amps.,

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. 3jin.x 3in. x

3in. and 5%in. % 5in. x 4}in., £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

uotati
2XTENSION P.M. SPEAKERS. 8in. 3 ohm
speech coil. Guaranteed. 10/9 each.

MAINS TRANSFORMERS. 110/250 volt |.
input, 300/0/300 volt 70/80 M/A, 12 volt IA,
4 volt 2A. Useful for Wireless, Model Trains,

Chargers, etc., or as an 80 wartt Auto-Transformer
110/250 volts. 10/9 each. Guaranteed.

Clients in Eire & Northern Ireland, please ask
for quotation as to carriage charges, The above
charges only apply to England.

SITUATIONS VACANT

RADIO mechanic required for British West

Africa in radio, refrigeration and elec-
trical sales department of a large merchant
house; tours normally 20 months, followed by
4 months leave; family allowances, pension
fund, free furnished quarters in Africa and free
passages.—Write, giving full particulars and
whether married or single, to Box 1488. [5953

'HE TELEGRAPH CONDENSER Co.,
require radio and T.V. engineer with
laboratory exg:rience for the application of
printed clrcu to radio and television te
riques: superannuation
scheme. —\Vnte. giving full detalls of education
and experience, age and salary required, to
Personnel Managex, T.C.C., Ltd., North Adton,
W.3, [5755

LECTRONIC engineer é)r Physicist for appli-
cation research on ultrasonic fiaw detector:
the post involves contact with industrial users,
interesting work and opportunities for advance-
ment in a rapidly expanding fleld. —Write,
giving details of age, experience, qualifications,
salary required, etc., to Ultrasonoscope Co.
(London), Ltd., Sudbourne Road, ondon,
8.w.2. [5899
ERVICE manager required to take complete
charge of department. by company manu-
facturing electric gramophones and amplifiers;
applicant should be fully experienced in above
ype of work, used to controlling staff and
handling technical enguiries, London area.—
Write, in confidence, stating age, full details of
previous experience and salary requ'lred to Box
1239, [5919

LADY scientist required to act as confidential
librarian to company’s development staff in
Shropshire, science degree essential, oppor-
tunities will be afforded for taking part in
research work to be undertaken by materfal
suppliers and universities; applieations should

state quzlifications, appointments held, etc.—
Write Box BP.968, c¢/0 191, Gresham House,
E.C.2. [5900

OUSE avaflable for first-class TV engineer;

fully experienced man required at once by
rapidly expandiny and old-established Man-
chester radio and television dealer; excellent
prospects and good salary for conscientious
engineer; superannuation scheme; canteen
facihties, state full details of experlence and
whenogg?xlable for interview; expenses pa[ldg

ENGINEER required by capacltor manufac-
turers to take charge small electrical test
laboratory, test gear development and factory
standards; sound practical background in this
field or good theoretical knowledge essential;
must have suitable personality for liaison wlth
other departments; definitely permanent posi-
tion with growth possibilities; own stafl advised.
—Write Box 0699. [5894

NGINEERS required for installation and
service duties in connection wth Nucleon!c

instrumentation and V.H.F.. A.M. and F.M
communication equipment; aDDIlcants should
have sound technical electrumc training and,
preferably. servxcmz experience in_ the elec-
tronic field. —wW. stating age and details of
exnerxence. to Personnel Manager, E. K. Cole,
. Southend-on-Sea. 5888

ELECTRONICS techniclan required for work

interesting research projects; duties
principally mvolve wiring, construction  and
assistance with developnient of complex elec-
tronic equipment; salary scale £485-£555,

itley Council conditions.—Apply giving
details of age, education and experience to
the Chief Technician, Biophysics Unit, Crichton
Royal Hospital, Durnfries. [5933

TECHNICAL assistants required for research
and development In telecommunications
and other O.N.C. or
H.N.C. an advantage; also, B.Sc. graduates or
potential graduates are invited to apply

pensionable appointments.—Write giving fuli
details of experience and salary required to
British Communications Corporation, Ltd.,
Exhibition Grounds, Wembley 15858

gHIFT chemists (male) required for routine
control of production processes in the
capacitor field;, preliminary period of training
will pe given, but applicants must be of either
Inter. B.Sc. or G.C E. (Advanced) standard,
preferably with analytical expenence—Appll-
cations in person or in writing should be made
to The Personnel Manager, The Plessey Co.,
Kembrey St., Swindon, Wiltshire. [5723

ELEC’I‘RONIC development engineers required
for work on electronic instruments for
medium scale production; University Degree in
Electrical Engincering pxeterred, but HNC

electronic equipment,

or equivalent considered; at least 3 years’
experience in dustry; age 25-30; salary
to ‘the Per-

according to qualifications.—Apply
sonnel Officer, The Edison Swan Electric Co.,
Ltd., Ponders’ End Works, Middx. [5938

LECTRONIC technician, senior
technician—department of phy 'sxg
tain, repair, construct electromc nd
equipment; salary about £

sldy and hospitalization
vacatwn, pleasant

fmexpenses, one month

cl nte. university  atmosphere.—Applicants
to Chairman, Dept. of Physics, American

University of Beirut, Belrut, Lebanon. [5859

laboratory

BAKERS
elhwunst

RADIO

THE CONNOISSEUR'S CHOICE

9” JUNIOR DE-LUXE
Mk.l. £9.12.6.
vk.ll. £11.7.6.

12” 15W DE-LUXE
Mi.l. £9.15.0.

mk.1). £11.7.6.

A 2-speaker combination—the 12in. De-
Luxe for BASS and the Junior for TREBLE
—for the reproduction of sound from
20-20,000 cfs with a sense of realism and
presence that will enchant you.

Write for full details of our range of
High Fidelity equipment, which in-
cludes GOODSELL ‘* Golden Range *’
Williamson and Ultralinear Amplifiers,
Tone Controls, A.M./F.M. Tuners, Tape
Equipment, the world-renowned
ORTOFON dynamic Pick-up, with dia-
mond or sapphire styli, and the WOOL-
LETT Transcription Gramophone Turn-
table.

. i
~

MAS DE-LU XE AM#’LIIFIER £17.17.0.
ORTO/PFA TONE CONTROL £17.

Designed for the connoisseur, the MAS

DE-LUXE I15W Ultralinear Amplifier
has EL34 output valves, a *‘ C-core "
transformer, a frequency response from
10-10,000 ¢/s 2 db and distortion of
0.19 at 10W.

Designed for use with the ORTOFON
Pick-up, the ORTO/PFA is a high-gain
low-noise pre-amplifier providing 36
combinations of equalization.

Mail orders only pending the opening
of our new showrooms.

Trade and Export enquiries invited.

JOKN LIONNET & CO.

DEPT. W, 62-63 Queen Street, Londom, E.C.4
Tel: CiTy 7167
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MODERN RECORDERS

Modern Sound Equipments offer two entirely new
designs of tape recorders, incorporating the latest |
MOTEK press-button decks of advanced design. |
The specifications include many facilities which are
not normally available in commercial recorders,
but appreciated by the discriminating recording
enthusiast.

Very high-quality, '’ Third Dimension ** Sound,
absolutely reliability, individually built precision
made equipment by specialists since 1949 in the
advance of tape recording.

Price 48 Gns,
Standard Model in
two colour portable carrying cabinet.

A 10-watt output ‘‘'Concert’’ Recorder
available at 65 Gns.

is

Write for details—Home ard Overseas—

MODERN SGUND EQUIPMENTS
16 Pattison Road, London, S.E.18.

Showreoms:
THE RECORD SHOP
141 Plumstead Road, S.E.18. (woo 2369)

“ml,llll'llllll

SIFAM ELECTRICAL INSTRUMENT €O. LTD.

LEIGH COURT = TORQUAY Telephone 454778

ODDIE FASTENERS

Pac. 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.

ustrated brochure and other information
will be gladly sent on request.
DEPT, “W.W.”

Oddie, Bradbury & Cull Ltd., Southampton

Tel. : 55883 Cables: Fasteners, Southampton

WIRELESS WORLD
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SITUATIONS VACANT

TANDARD Telephones and Cables, Lid.,
have vacangles in their Transmission
Luboratory for Engineers of degree standard
| and Assistant Engineers to undertake develop-
ment work in connection with transmission
line equipment and testing apparatus. This

| involves sine wave and pulse circuits operated

| by valves or transistors and covering a range
of frequencles from audio to microwave.

ALL posts are permanent and pensionable, in-
clude sickness and accident scheme, special
insurance facilities and other generous welfare

arrangements Apply to Personnel Manager,
Standard Telephones and Cables, Ltd.. Cor-
poration Rd., Newport, Mon. [5658

]TECHNICAL writer required to prepare air-
craft instrument specifications from
| engineers data. Electrical mechanical engineer-
ing background essentlal, with ability to write
clear concise Englith. . Housing assistance will
bs considered. Pension scheme available.-

Applications, giving full details, to Personnel
Manager, Smiths Aircraft Instruments, Ltd..
Bishops Cleeve. near Cheltenham, quoting Ref.
70/EN, [5834

| IMPERIAL CHEMICAL INDUSTRIES, Ltd.,
Nobel Division, requires for Ardeer Fﬂctory.
| Stevenston, Ayxshire an electronic technician
for maintenance work on large electronic com-
putox. appiicants should preferably be of
N.C. standard and should have hnd full-time
expenence in electronics—for example, on
radar duties in the Services: candidates keen
on this kind of work studying part-time will
also be considered.
| SHOULD it be necessary for the selected
candidate to move his home to the Stevenston
area, assistance in the removal and in the
purchase of a house may be obtained from the
details of which will be explained at
the interview
APPLICATIONS should be made in writing to
the Staff Manager, 460, Sauchiehall St., Glas-
gow, C.2. [5952

G J. WEIR, Ltd., Cathcart, Glasgow, have
vacancies for electronic engineers to Under-
take research and develepment work, a univer-
sity degree or equivalent academic quallﬁcaﬁon
is required and experience in v.h.f. work is
desirable but not essential; starting salary will
depend on age and experience, superannuatlon
scheme.—Applications should be sent

Personnel Manager, G. . Weir, Ltd., cmh-
cart, Glasgow, S.4. [5942

DEVELOPMENT engineers required by a
company engaged in communications work.
Harrow area., Applicants must have sound
technical knowledge and preference will be
given to those having experience in a similar
Good prospects in a rapidly expand-
Ing field. Salary commensurate with experi-
'ence and sbility.—Applications. in_ writing, to
Box No. 627, Sells. Ltd., Brettenham House,
Lancaster Place, Strand, W.C.2.
LABORATORY technicians  required to
undertake original investigations affecting
production of capacitors; must be capable of
working with minimum supervision and prefer-
ence will be given to_those applicants (male
or female) holding a degree in either Chemis-
try. Physics or General Sclence. —Applcations
in person or in_ writing should be made to
The Personnel Manager, The Plessey Co..
Kembrey St.. Swindon, Wiltshire. [5722

RADIO technicians required by Internationa
Aeradio, Ltd., for overseas service; perma-
nent and penslonable positions; inclusive salary
from £894 per annum to £1,373 per annum,
tax free, according to marital status; free
accommodation; kit allowance; free air fares,
generous U.K. leave.—Qualified candidates, to
whom replies only will be sent, please write.
nuotlng T to Personnel Officer, 40, Parl:[o%ﬁz

ELEUI‘RONIC engineers required for perma-
nent appointments. to operate from a ser-
vice depot being newly established in Man-
chester for the installation and service of
nucleonic instruments and electronic equipment:
training will be given at company’s main
works, to suitable applicants: interviews by
arrangement in Manchester.—Write.

stating |

age, experience and qualifications, to Personnel |

Manager, E. K. le. Ltd.. Southend- on[?aegg
ENIOR television engineer is required by the
Bush Radlo laboratories at Plymouth to
undertake new and important development
work involving visits to the United States;
honours degree in electrical engineering or in
physics, or equivalent experience, is essenttal;
the post permanent and pensionable an
will carry a substantial salary.—Apply by letter
in the first instance, to the Technical Director,
Bush Radio, Ltd., Power Rd., London, [?éé‘l
WIRELESS Operator Mechanics required by
Falkland Isiands Dependencies Survey for
service at isolated British Bases in Antarctic.
Must be able transmit and receive morse at 20
words a minute (plain language or code) and he
capable elementary maintenance wireless trans-
mitting and receiving equipment. Salary accord-
ing age in scale £330 rising to £420 a year with
all found, including clothing and canteen stores.
Keen youag men, between 20 and 30 years
reguired preferably single, of good education
and high physical standard with genuine intey-
est in polar research and travel willing to spend
30 months under conditions testing character
and xesourcex—wme to the Crown Agents, ﬁ;

bank
Block Tetters. run

ate age,
gualiﬂcutions and experience
and quote M2C/41 [5946

40/WF

NS

RXS.112/114 (TR1987), with 8/EF91, 2/EL9]1, 5 gang
tuner, new, 37/8. B29 Rxa. 1-560 ke/fs., new; with valves,
maina driven, £7/10/- (carr. 16/-), MOTORS: Gram.,
230 v. Induction, 78 r.p.m. with governor (Garrard),
30/~ (post 2/9); SYNCH. 236 v. geared to 1 r.p.m. final,
new, 22 8; Bynch. 100 v. 3,000 r.p.m. 106VA., 10/-.
SPEAKERS 121n. QGoodmans, new, £6/10/-. INDI-
CATORS, type 8L, new, 45/- {carr. 7/6). PP51/APQ9.
New, with 4/5R4GY 2/-1 . 1 kV and 2/1 mfd.,

1 kV. Oil-filled conds,, ete., 50/= {carr. 7/6). Bwitches,
wafer, 1P, 6 W,, 5 bank, 1/6. TRANSFORMERS, new,
Primary 230 v. 50 c. Sec., 66, 69, 72, 1556, 165, I78 v.
HW 0.5 A; (additive to 221-247 v.), 15/- {(carr. 2/9).
U.S.A. BOXES, diecast alum., black crackle, with relay
5 mA. 10 v, 1930Q, awitches, etc. 10 x 6 x 5in., 15/-
(post 2/8). SUPPRESSORS, radio interference, cx-A.M.,
5/8 (post 2/-). VIBRAPAGCKS, U.8.A. Jeferson-Travers,
12 v., 22/6, Mallory, 17/6 (post 2/9 each). RESISTORS,
Hi-stab,, close tol., pref. values, 10/~ doz. VITREOUS,
120 to 100K, 3-20 W.. 10/- doz; 150 100 w., 1500 25 w.

10 k, 120 w,, 15 k., 56 w., 1/6 each. BRAND NEW UNITS
TYPES R.F, 26 or 27, 57/6 (postage 2/6); RF24, RF25,
solled, 10/6. 1.F. AMPLIFIER 178, 13 Me/s, with valves,
17/6 (postage 2/-). AERIAL RELAYS {(co-axial) c/o
12/24 v,, 7/6. DYNAMOTORS, D.C., 6 v. input, 250 v,
80 mA. output, 10/8. Filters for these, 2/6. EDDY-
STONE 12 v. to 190 v. 76 mA., cased, 15/- (post 2/9).
11 v. to 300 v. 200 mA., cased, 13/6 (carr. 7{6). CLOCK-
WORK Contactors, 2 hnpulses per sec., 8/6. U.S.A.
type small, 9/6. R1355, new improved type, 37/6
(earr. 7/6). R1392A 100/150 Me/s., 13 valves, used, good
condition (dnmaged meters), £4 (c1rr 10/-). TKROAT
MICS.,, U.B.A., new, 2/6. BENDIX RA-10/DA/DB,
4 wavebands, Long, Med., 2.5 and 5-10 Mc/s. 8 valves.
New. €4 (carr. 16/-). METAL RECTIFIERS: 600 v. 30
mA., 8/-, 500 v. 500 mA., 10/6. 1,000 v. 30 mA., 7/6.
R1355 IF Strips only, complete, new, with valves, 25/-;
less valves, 12/6 (post 2/6). POWER UNIT 361. lnput
200/260 v. A.C. Outputs, 250 v. 80 mA., D.C.,6.3v., 3 a.
A.C. and 24 v. 1 a. D.C,, New, 40/- (post 2/6). BC640
Auto-transformers, 110/220 v., brand new, 90/-,

List and enquiries.

8.A.E. please! Terms: C.W.0.

Postage extra. Immediate despatch.

Callers and Post

W. A. BENSON (WW),
308 Rathbone Rd.,
Liverpool, 13.

STO 1604

Callers
SUPERADIO
(W?chapel) LTD., 118
‘Whitechapel, Liver-
pool 1. ROY 1130

\TANNOY~

SOUND EQUIPMENT

Tells you what’s going on clearly

WEST NORWOOD - S.E.27
GiPsy Hill 1131 (7 lines)

Telephone:

SPECIAL OFFER
G.E.C. & B.TH.

GERMANIUM CRYSTAL
DIODES

1’- each. Postage 2id.

Diagrams and three Crystal Set Circuits
Free with each diode.
A large purchase of these fully
GUARANTEED diodes from the
manufacturers enables us to make this
attractive offer,

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED
All gauges available.

B.A, SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS.
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.

ALL DIAMETERS.

SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4
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SITUATIONS VACANT

BE Plessey Company require Sales

Engineers; for technical Haison work with
Radio, Television and Electronic Equipment
manufacturers; knowledge of radio and tele-
vision circuitry and ability to discuss them
with engineers is essential; applications are in-
vited from engineers resident 1n both the Lon-
don and Midland areas.—Write, stating age,
qualifications, experience and salary required to
the Personnel Manager, The Plessey Co., Ltd.,
Kembrey St.. Swindon, Wilts. [5807

RESEARCH Laboratory, C.A.V., Ltd.,, has a
vacancy for an instrument engineer, age up
to 30 years, with H.N.C i
tronic engineering; required for development
and maintenance of electronic apparatus as
applied to diesel engine testing and fuel injec-
tion development; 5-day week, pensionable,
good sports and social facilitles.-——Write, stating
age, experience and salary required, to the
Personnel Manager, C.A.V., Ltd., Warple way,
Acton., W.3, quoting Ref. R.22. (5955

LECTRONIC and transformer manufacturer

in Home Counties requlres the services of
an energetic design engineer; his first duties
will be to develor rapid methods of prototype
and special small transformer design up to
50kva for sine and puise operation; for such
a man who can also materially assist in elec-
troni¢ engineering proijects a fine opportunity
exists, with a good salary and working condi-
tions.—Write, giving full details of experience
and abllities, present position and salary, etc..
to Box 1491. [5950

'HE GENERAL ELECTRIC Co., Ltd., Brown’s

~Lane, Allesley, Coventry, requires mech-
anical development engineers, designer
draughtsmen and draughtsmen, preferably with
experlence of radar-type equipments, for work
on guided weapons and like projects: also re-
quired, senior and junior electronic develop-
ment englneers, particularly in the fleld 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

AIR MINISTRY require civilian radio tech-
“ nicians at R.A.F. Handforth; applicants
should possess sound knowledge of radio and
radar; employment, subject to passing entry
test, offers good prospects of hecoming pension-
able, inclusive annual salary £414 at age 19 to
£53] at 25 and over, rising maximum of
£641; five-day week of 44 hours.—Appkcations.
stating age, qualifications and experience, to
Commanding Olficer, No. 61 Maintenance Unit
(R.T. 11), R.A.F. Handtorth, Grove Lane.
Cheadle Hulme, Stockport, Cheshire. {5898

AR DEPARTMENT requires Lecturer at

R.E.M.E. Training Centre, Arborfield.
Qualifications: Degree in electrical engineering
or equivalent; with experience in radio
engineering. Salary in accordance with Burn-
ham Technical scale for Assistant B. Starting
salary according to qualifications and experi-
ence; £115 non-pensionable allowance. Teacher’s
Superannuation. Full particulars and applica-
tion forms from .L.N.S., Technical and
Scientific Register (K), 26. King Street. Lon-
don, S.W.1, quoting Ref. D165/6A. Closing date
12 June, 1956. [5948

RITISH TELECOMMUNICATIONS RE-

SEARCH, LIMITED, a company associated
with A. T. & E. Co., Ltd., and B.I.C.C., Ltd.,
require a Technical Assistant in their Patents
Department. Applicants should have a thorough
lmow]lec‘.ge of electronics particularly as applied
to telecommunications and preferably some ex-
perience in patent procedure; the position is
permanent and covered b){ a_superannuation
scheme, 5-day week.—Applications should be
made to the Director of Research, British Tele-
cominunications Research, Ltd.., Taplow Court,
Taplow, Bucks, giving full details of qualifi-
cations, experience and salary required and
quoting reference A/12. (5908

ENGINEER required at Ministry of Supply
Radar Research Establishment, Malvern, to
develop constructional techniques for, and make
electrical measurements on, a wide range of
transistors and associated semi-conductor de-
vices. Quals.: Higher School Certificate
(Science) or equivalent, but possession of a
pass degree or H.N.C. in Electrical Engineering
may be an advantage. An interest in manipu-
latfon of very small structures is essential.
Appointment as Experimental Officer (min. age

. or equivalent in elec-

26) or Assistant E.O. Sala within ranges,
E.O. £745-£920; A.E.O. £306_ 10s (age 18)-
£670.—Application forms from M.L.N.S., Tech-

nical and Scientific Register $K). 26, King St.,
London, S.W.1, quoting D158/6A. Ciusmg date
June 11, 1956. [5927

ELECTRICAL Engineer or Physicist reqd, by
Air Ministry Experimental Establishment
in Norfolk for development of airborne radio
receiving and transmitting equipments and their
associated aerial systems operating mainly on
centimetric wavelengths; applicants should have
a Ist or 2nd class hons. degree or equiv. in
Electrical Engineering or Physics; ﬁood physics
and electronics backsround desirable; appoint-
ment according to age, experience, elc, as
Senior Scientific Officer (min. age 26 with at
least 3 years post graduate research experience)
or S.0. (min. age 21); salary within ranges,
S.5.0. £1,030—£1,185, S.0. £488/10—--£885
(suger nnuable) .—Application forms from
M.L.N.S., Technical and Scientific Register
XK) 25, King Street, London, S.W.l1, quoting
13A/6A; closing date 21 May, 1956. [590%

1T-1.V. TUBES-14'

17" TUBES £7.10.0
14" TUBES £5.10.0

6 MONTHS’ GUARANTEE

RECTANGLE, LATEST TYPES. Please
state type and make required plainly.
Huge purchase makes this possible.

12in.—£5-—all of modern manufacture.

CLEARANCE

Other types may be on our list of excess
stock. Must be cleared, from 12/6 each.
Allsizesto16in. Ins.,carr., onalltypes, 15/6.

CANDELABRUM, 19/9
3-light fitting

WITH FREE GIFT OF
SHADE BOWLS (post. 2/9).
back guaranteed.

THREE
Money
Print name and address.

SPEAKERS, 8/9.
ohms. Guaranteed.

Bin. std.; P.M. 3-5

Post 1/9.

V.H.F. 1125 RECEIVER, 7/9. Complete
with valves. Drawing Free. New X.W.D.
Post 2/3.

V.H.F. 24 RECEIVER, 10/6. Complete
with valves. New X.W.D. Post 2/3.

V.H.F, 1466 RECEIVER, 27/6. Complete
with valves. Tunes 30-40 Mc/s., Tuning
dialand gang. Free drawing with purchase.
Carr. 4/6.

AMPLIFIER NO. 165 5/9. X.wW.D.,
Cpntains resist., conds., coils, trans., etc..
with drawing. Post /9 (less valves).

RECEIVER No. 71, 6/9. X.W.D. Full
ofgean:, resis., etc.; Works V.H.F. Drawings
free with order. Post 1/9 (less valves).

TRANSMITTER No. 50, 6/9, X.W.D.
V.H,F. withcoils, tuning conds., fixed conds.,
resist., switching, etc., less valves. Post

/9

METAL RECTIFIERS, 5/9. 250v.,200mA
Post 1/3.

METAL RECTIFIERS, 3/9. 250v.80mA.,
post {/3.

TELEPHONE
SETS, 12/6.
Complete with
tapper, bell, jack
plugs, etc. (less
handset). Post

Std. 3-S5
Salvage, guaranteed. Post 1/9.

O.P. TRANSFORMERS, /3.
ohms.

COIL PACKS, 3/9. Complete with 2
gang cond.; pair 465 L.F.s. (similar drawing)
and dial. Post2/3.

POWER TRANSFORMER, 15/9. Mains
350-0-350 v. 250 m/amp., 6 v. @ 5 amp., 4 v.
@ 5amp., 4v. amp.; with isolated
winding for2 or 4 v. tubes. Post 2/3.

POWER TRANSFORMER, 15/9. Mains
350-0-350 v. 250 m/amp., 6 v. @ 5 amp..

6v. @ 5 amp., 22 volt at I} amp. Post 2/3,

621 ROMFORD ROAD , LONDON. E.I2
CWO on COD * TEL: GRA 6671

SITUATIONS VACANT

ECHNICAL writer.—Young man required by
Muirhead & Co., Ltd., Precision Electrical
Instrument Makers, Beckenham, Kent. The
work ineludes preparation of operating instruc-
tions, descriptive leaflets, testing procedure and
advertisement copy for picture telegraph appara-
tus, Magslips and general laboratory instru-
ments. Applicants should have an aptitude for
this specialised form of writing together with
experience in electronics. Knowledge of elec-
tro-mechanical devices and servo mechanjsms
an advantage. Pension scheme and excellent
recreational, social and canteen facilities are
available. Apply in writin% stating age, ex-
perience and salary, to the Personne. Man[ager.
5949

ABORATORY technicians required for
development work in connection with an
interesting range of electronic equipment, in-
cluding = communication, computors, transis-
tors and measuring and test apparatus; appli-
cants should have as a minimum, the Ordinary
National Certificate or appropriate C. and G.
Certificates, and, In addition, several years’
€xperience in the manner of operation, con-
struction ana testing of electronic or other
light current equipments; applicants with
shorter experience but in possession of Higher
National Certificates in Radio or other light
current subjects will be considered; these
posts carry attructive salarles and conditions
of employment, including Pension and Life
Assurance Scheme; 5-day week.—Apply Mr.
G. A. Taylor., Personnel Officer, Mullard Re-
search Laporatories, Cross Oak Lane, Salfords,

nr. Redhill Surrey. {5935
ADIO Officer required by West Afrfcan Alr-
ways Corroration based in Lagos. Appli-

cations are invited from radio officers with

first-class flight radio telephony licence.
mencing salary £900 p.a. plus £300 p.a. ex-
patriation pay—&£1,200 p.a, Alternatively radio
officers wiil be accepted with provisional licence
at commencing salary £850 p.a. plus £300 p.a.
expatriation pay—&£1,150 p.a., providing t?xey
haves sufficient previous communication ex-
perience, Arrangements will be made for con-
version fraining in West Africa. In both cases
a gratuity scheme Is in operation of one-
sixtec(ainth of the annual salary for each com-
plete: riod of three months’ service, and
is in addition to the salary. Liberal leave on
full pay is granted, first-class accommodation
with allowances for electricity and school fee,
together with a K domicile allowance for
children at school under 18 years. A car loan
scheme is available, together with a generous
home-to-duty allowance.—Applications to Per-

Com-

sonnel cer (Associated Companies), P.406,
B.O.A.C. Headquarters, London Airport, Felt-
ham, Middlesex. {5694
SITUATIONS WANTED
TECHNICIAN. age 23, seeks employment;
1 first-class pass radlo 4.—Box 1355. 5934

TECHNICAL TRAINING
EARN it as you do it—-Wwe provide practical
equipment combined witn imstruction in

Radio, Television, Electricity, Mechanics,
Chemistry, Photogra&)hy,. etc—Write for full
details ?o E.M.I. Institutes, Dept. WW47,
London, [oool

CITY end Guilds (Electrical, etc.) on ‘‘ No
Pass—No Fee ”’ terms; cver 95% successes
—For_ full details of modern courses

branches of Electrical Technology send for
our 144-page handbook, free and post free
B.I.LET. (Dept. 388A), 29, Wright’s Lane,
London, W.8. [o117
TUITION

NO'I'HING succeeds Mke success! What we
have done a thousand times we can do again
for you—see the B.N.R.S. advt. page 126. [0172
WIRELLSS operating; attendance and postal

courses.—Stamp for reply to Manager, The
Wireless School, Manor Gdns., London, N.’[I(.)w4
FULL-TIME courses for P.MG. Certs.,

C.G.L.I., Telecommunications, Radar Main-
tenance Cert. and B.Sc.(Eng.): prospectus free.
—Technical College, Hull. o111

.M.I.Mech.E,, A M.Brit.ILRE, City and
Guilds, c., on * No Pass—No Fee"’’
terms; over 95% successes—or details of

Exams and courses in all branches of Engineer-

ing, Building, etc., write for 144-53ge Hand-
book—Free: B.I.LE.T. (Dept. 3873), 29, Wright's
Lane, London, W.8. 0118

/V & Radio.—A.M.Brit.I.R.E.,, City &

Guilds, R.T.E.B. Cert., etc., on * No-Pass
—No Fee" terms; over 95% successes—De-
tails of Exams. and Home Training Courses
in all branches of Radio and T/V, write for
144-page Handbook—Free, °‘B.I.ET. (Dept.
397A), 29, Wright’s Lane, London, W.8. [Ol16

REE! Brochure giving details of Home

Study Training in Radio, Television, and
all branches of Electronics. Courses for the
hobby enthusiast, or for those aiming at the
A.M.Brit.LR.E., City and Guilds, R.T.E.B.,, and
other professional examinations, Train with
by Britain's largest elec-

tronics organisation. Moderate fees.—Write to
E.M.I. Institutes, Dept. WW28 London, [\371.’1715.’
IRELESS telegraphy.—Merchant Navy

offers to Fout‘hs 16 upwards after quali-
fication, lucrative positions as radio officers.—
Apply British Schoqgl of Telegrwlg. 179 Clag-
ham Rd., S.W.9. Est. 1906.) ecognfsed y
Ministry of Education, moderate fees, modern
equipment, day and evening tuition; also postal

ourses In il of wireless telegraphy for
5 .M.és. Certs. ylm.‘l Amateur Transmitting
nce. {0124
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A PROGRESSIVE CAREER
WITH AN EXPANDING OR-
GANISATION is offered in one
of the following fields to engineers

of ability and suitable design
experience :
INSTRUMENTATION AND

COMMUNICATIONS EQUIP-
MENT, ELECTRO-MEDICAL
EQUIPMENT.

SENIOR DEVELOPMENT EN-
GINEERS are required to under-
take a responsible part in the
design of a wide variety of special-
ised equipment. Candidates should
preferably possess an honours
degree or the equivalent.

DEVELOPMENT ENGINEERS
are also invited to apply for a
number of posts of varying seniority
and requiring qualifications ranging
from O.N.C. to degree standard.
Specialised experience in one of the
above fields is an advantage but is
by no means essential.

All appointments are permanent
and pensionable and carry attractive
salaries; they offer excellent pros-
pects and the opportunity to work
in newly equipped laboratories on a
variety of interesting projects.

Applications will be treated as con-
fidential’ and should be made to
the Superintendent, Electronic De-
velopment Division,

R. B. PULLIN & COMPANY,

LTD., GREAT WEST ROAD,
BRENTFORD, MIDDLESEX.

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; 2-4Q spkr, socket; new comp.
and 5PLAYING TESTED; B7z 64 x 5 x 4in,,
£4-5-0,
INT. OCT. 9 x 6 x 4jin., €4-2-6.
Carr. 3/6 either model and state type P.U.

i
|

TUITION

IRELESS.—See the world as a radio officer

in the Merchant Navy, short training
gg;lod; low fees; scholarships, etc., available;
rding and day students: stamp for pro?gec-
tus.-—Wireless College, Colwyn Bay. 018
HE Institute of Practical Radio/ Engineers
have available home study courses in every
phase of radio and television engineering,
5] eclaldsin%in the practical training of appren-
tices {n the retail trade, enrolments limited,
fees moderate.—The Syllabus of Instructional
Text may be obtained post free from the Secre-
tary. I.P.R.E., Fairfield House, 20. Fairfleld
Rd., Crouch End, London, N.8. [o088

BOOKS. INSTRUCTIONS, ETC.

60 coples ** W.W.,” Oct. '46-Nov.
missing);: offers?—Box- 1 [5957
I‘P.R.E. technical publications, 5.500 Align-
ment Peaks for Superheterodynes, 5/9, post
free, data for constructing TV -aerial strength
meter, 7/6, sample copy ‘* The Practical Radio
Engineer,” quarterly publlcation of the Institute
2/-; membership and examination data, 1/-.—
Sec., LLP.R.E., 20, Fairfield Rd., London.[(%.aaé

BOOKS WANTED
WANTED. Babani, International radio tube
encyclopzedia, second edition, 1954.—Box
1270, 15920

'51 (2

1delia
% HAND BUILT
S, QUALITY

MAJOR
10-VALVE

RADIOGRAM
CHASSIS £34

The really high qnality reproduction given by Fidelia
equipment is the result of many yeara of careful
design and individual hand bullding. The equipment
1a quite oapable of speaking for itseli, May we suggest
you ask anyone who owns one, or send to us for
further details.

The iollowing models have a VHF/FM band in-
corporated as well as the normal wavebands.
Fidelia Major AM/FM. 12 valves, separate amplifier
unit with 8 watt triode push-pull output stage,
independent bass and treble controls, variable input
attenuator to suit a wide range of gramophone
pick-ups. A superb radiofy h

Fidelia de Luxe. AM/FM. 11 valves, 7 watt triode
push-pull output stage, Independent tone controls,
C/R. indicator, etc, £33/12/-.

[ — " : awHURST ROAD,
; TELESCOMBE  CLIFFS,
ugno L

. Brighton,
SUSSEX

EFFICIENT INEXPENSIVE
CROSSOVER NETWORK

Designed specifically for varying combinations
of two speakers.
Crossing over at approx, 2,000 cycles,

The bass unit, usually the larger speaker,
carries its full share of the load. Thus the
smaller and frail treble speaker can truly
emphasize the upper frequencies,

For approx, 1,000 cycles either side of the
Crossover, both speakers are virtually side by
slde producing a most pleasant emphasis to
that part of the audio spectrum where the
melodic theme is normally scored.
Description

Crossover approx, 2,000 cycles,

For 2 x IS ohm. speakers.

(Note,) This requirement is not too critical,
Type

4 Section Series,

Attenuation approx, 8 dB. per octave,
Power loss approx, | dB,

Finish

Grey Mottle, 6in, x 3in. x 2in.

Price 25/- each Nett: Trade enquiries invited.

Terms: Cash with order,

All enquiries to
Sales Dept.

F. W. Drake & Co. (Elec) Ltd.
South Green Works, Kennel Lane
Billericay, Essex

Manufacturers of
Coils, Output and Mains Transformers

CASH PRICE ONLY. NO
INTEREST CHARGES ON WEBB’S
“6 MONTHS CREDIT PLAN”,
and no Instalments to worry about.
You pay by Banker’s order.
EXAMPLES
Eddystone ‘¢840A "

Communlcations Receiver £55
Deposit £11 and 6 payments of £7.6.8.
Rogers “RD Junior ” Amplifier £26
Deposit £5.4.0 and 6 payments of £3.9.4,
Any combination of apparatus accommodated.

Write or phone for order forms from

E.K.E., 47, Arksey Lane, Bentley, Tel.: Peacehaven 3156 WEBB 'S RADIO
Doncaster. ] 4 : 14 SOHO STREET, W.I.  GERrard 2087
THE PLESSEY COMPANY COMMERCIAL T.V. ,

Has vacancies for Development Engineers familiar with one of

the following subjects:
(a) Variable Capacitors.

(b) Switches for Radio and Electrical Appliances.
(¢) V.H.F. or U.H.F. Circuits and Tuning Mechanisms.

(d) Relays and Vibrators.
(e) Loudspeakers and Acoustics.

A good salary and a progressive future are offered to men who
can design components suitable for high production rates,
while maintaining standards of quality and performance. There
are also vacancies for qualified Engineers and Draughtsmen
with less experience who will be able to undertake responsible
design work after a period in the laboratory. All posts are
permanent and pensionable and modern laboratories provide
Send particulars of
salary to The Personnel
Manager, The Plessey Company Limited, Ilford, Essex.

efficfent and agreeable working conditions.
qualifications, experience, and

No. 1234.

Commercial Television and F.M. Broad-
casting have resulted in vacancies becoming
available for men interested in the develop-
ment of V.H.F. tuners involving new tech-
niques of design and manufacture.
in the range of £650-£1,200 are offered to
engineers with the required experience, and
prospects of future advancements are good.
Write, in confidence, giving full particulars
of experience and qualifications to Box

Salaries
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SWITCHBOARDS

(Ex-A.M. A, D. 1240)

A SPECIAL PURCHASE

of these versatile SWITCHBOARDS from
the Alr Ministry enables us to offer the com-
plete installation comprising:—
SWITCHBOARD A, D. 1240
Rectifier Supply Unit
@ Spares Case (10 years spares)
Operator's Head and Breast Set
@ Fused Protector Unit
at the ridiculous price of only

A set of data sheets and

photos wlll be sent for
{complete as above)

a deposit of 20/- (re-
turned on receipt of
photos in good order).
As Switchboard A. D. 1240, this unit has 2
Exchange lines plus 14 Extensions plus
Operator's position. It can easily be modified
for use as 16 Extension lines plus Operator, or
7 Exchange lines plus 7 Extensions plus
Operator, or any use between these (e.g. 3 Ex-
change lines plus 13 Extensions plus Operator).
Engquiries areinvited for Component Parts
as listed above.

HATTER & DAVIS (RELAYS) LTD

126, Kensal Road, London, W.10
LADbroke 0666

A SPECIAL OFFER OF
AERIAL MASTS

R.A.F. Type 50

36 ft. HIGH

Kita comprise—

9 2fp. dla. Tubular Bteet
{Copper Plated) Sections of
4tt. length, top-section and

bhace, Pickets, Guys and
Fittings.
Canvas Carrying Bags countain
all ftema.

YOU can purchase thle nor-
mally expensive MABT for
a fraction of Its cost, ie.,

£8.10.0 ONLY
(Carr. 7/6)

The MAST s particularly
suitable to take aerinls for
Tx., Rx., F.M. and T.V.
{especially COMMERCIAL),
and has many other uses.

Extra 4ft. sections can be
supplied at 11/6 per section.

‘AERIAL MAST

ARMY TYPE No. I. ZA 27691

32 ft. HIGH

Lightweight kit comprising:—I0 steel
serew-in sections of approx. lin. dia.
Spray painted, together with complete
set of guys, insulators, pegs, etc. All
in canvas carrying bag. Ideal for per-
manent lightweight Installations or test
sights, camp-
ing, etc. £5. 10 . 0 (Carr. 7/6)
HATTER & DAVIS (Relays) LTD.
(Dept. WW)126 Kensal Rd., London, W.10,

LADbroke 0666

CABLE

&

Specialists in Sub
miniature Telecommuni-
cation Components.

STAND OFF
INSULATOR

For 1500 volt working
Overall height 1.1"

97
déﬂyﬂ..

Silver plated spifl .35”.
6B A hexagon
chromium plated

MINITRIMMER

Standard maxi-
mum capacities up
to I13pF. Volrage
500 DC. Base 3”

square with fixing
centres for 10 BA
17 apare,

Details from:—

)AL= |

DEVELOPMENTS CO.LTD.
ULVERSTON, NORTH LANCS

Tel : ULVERSTON 3306

153

Over chassis .86". |

stud |

THE PLESSEY COMPANY LIMITED
invite
applications from

PHYSICISTS

PHYSICAL CHEMISTS
AND

ENGINEERS

for Development, Design
and Process Control work
either on fixed and variable
resistors or on capacitors of
all types. Written applica-
tions, giving personal par-
ticulars and salary required,
should be addressed to

Dr. R. S. Vincent, Chief
Engineer, Components
Division, The Plessey
Company Limited,
Kembrey Street,
Swindon, Wiltshire.

CHEAPER IN

SMALL CCILS

AR coils 20-49 yds, in length, unless requested shorter.
All prices per 100yd. lot, lers supplied add 5%. Full 100 yd.

coils are available add 5% to any price. 3/029. 7/029
TWIN FLAT 1/044 3/029 WiE W/E
Plastic ..... 51/- 70/ 88/6 153/6

....... 71/ 86/6 150/-

Rubber . 54/6
FLUORESCENTS Comp.with choke and starter less tube
Battens 5ft. square shape, 47/6. Hexagon, 49/6.

4ft. square shape 37/8. Hexazon 39/6.
Condensers extra. 5ft., 9/6; 4ft. 8/6. Bend for full fluo.
and eontrol gear and cable lists. Part carriage on small

ordere please.
BRIDISCO (W), 581 GREEN LANES, LONDON, N.&.

- ENGINEERS

Vacancies exist in the Test
Gear Laboratories of an en-
gineering company located in
the London area for the
following staff:—

Design and Development

Engineers.

Maintenance Engineers.

Instrument Makers.
Applicants should have had
previous experience of this
class of work based on a sound
knowledge of electronic prin-
ciples. A generous salary will
be paid to the selected candi-
dates. Please reply, giving
full details to Box No. 1233.

WEAPONS RESEARCH DIVISION

A. V. ROE & CO. LTD.
WOODFORD, CHESHIRE

offer Semior Appointments in their
Instrument Research Department.

1. A Senior Servo Engineer to
work on missile control prob-
lems.

2. A Physicist or Mathematician
to work on theoretical control
problems. Minimum quali-
fications honours degree.

3. A Senior Engineer to work
on digital computing problems.
Minimum qualifications
honours degree or equivalent
and four years experience.

All the above appointments are
in the higher salaries group and
remuneration will be commensurate
with qualifications and experience.

Woodford is in the country 10
miles south of Manchester, within
easy reach of the city itself and the
Derbyshire hills.

Applicants should write to: The
Chief Engineer, Weapons Research
Division, A. V. Roe & Co. Lid.,
Woodford, Cheshire.
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very suitable qualification.

scheme is in operation,

All replies should be addressed to:

Whitworth Aircraft Ltd., Baginton, Nr. Coventry.

SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD.

ARMAMENTS DIVISION

SENIOR ELECTRONIC AND ELECTRICAL
ENGINEERS

A number of Senior Engineers both Electronic and Electrical are required for work
associated with the flight trials of guided weapons.

The work is of a very varied and interesting character and includes system testing and
the analysis of the behaviour of complex installations including mechanical and hydraulic
components, in addition to electronic and electrical components.

A number of years’ experience in electronic and/or electrical enginering is essential
for these positions, and service experience of radar, radio and telecommunications is a

A university degree is not essential for these positions but practical experience and
experience of experimental work is highly desirable.

These positions are responsible posts and carry attractive salaries and excellent prospects.
Pleasant working conditions and amenities are provided and an attractive superannuation

Technical Appointments Officer, Sir W. G. Armstrong

Quoting reference FT{1} ARMITAO.

NEW BOOKS
ON RADIO & TELEVISION

World Radio Handbook, by Lund

Johansen, 1956. Postage 8d........., 10/6
A Beginner’s Guide to Radio, by F. J.
Camm. Postage 6d.  ............... 7/6
Practical T.V. Aerial Manual for Bands
tand I, by E. Laidlaw. Postage 4d. 4/6
How to Make Aerials for T.V. Bands |
and lll, and V.H.F, Bands It, 10
different designs. Postage 4d. ... 2/6
The A.R.R.L, Handbook 1956 edition.
Postage 1/3 5 30/-
Magnetic Recording Handbnok, by
Hickman. Postage I/- ............ 21/~
High Fidelity, the Why and How for
Amateurs, by G. A. Briggs. Postage
T T 12/6
Television Servicing for Beginners,
Book |, by L. G. Furley. Postage 4d. 4/6
Basic Audio Course, by D. C. Hoefler.
Postage b= ..., 22/-
Practical Transistors and Transistor
Circuits, by J. S. Kendal. Postage 4d. 3/6

Write or call for complete lists of English
and American books and periodicals

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET,
LONDON, W.C.2 (adjoining Liste Street),

“THE COMIT”

AERIAL
THE EASIEST AND CHEAPEST WAY OF
SATISFYING BAND [l CUSTOMERS.

DELIVERY FROM STOCK. SEND FOR LISTS.
TELECRAFT LTD.
QUADRANT WORKS, WORTLEY RD,,
WEST CROYDON, SURREY.
Thornton Heath 1191-2-3

——WHY WASTE TIME—
Give that set its best chance

FIT QUALITY COMPONENTS

Catalogue I/-.
ALL POPULAR CIRCUITS

COVENTRY RADIO

EST. 1925

189, DUNSTABLE ROAD,
LUTON, BEDS.

Phone : Luton 2677

RECORD PLAYERS!
AMPLIFIED PLAYERS!
GRAM MOTORS!
AUTOCHANGERS:
CABINETS!
Many to be cleared at less
than half price.
3-speed Gram Motors by
well-known manufacturer.
100/125, 200/250 AC mains.
334, 45, 78 r.p.m. and
neutral by selector switch.
7 guineavalue!
Our price £3.10.0,
3-speed Record Players, fitted Acos turn-over
HGP 59 pick-ups, with twin sapphire styli.
Rexine case with lid, fitted clasps and handle.
Worth 10 gns.! Our price £7.15.6.
Carriage, Packing & Insurance 5/6

Send stamp for complete bargain lists.

RONALD WILSON & CO.

12 Bridge Street, Worcester,

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too Small.  List on Application.
H. ROLLET & Co. Ltd.

6 Chesham Place, S.W.1. SLOane 3463
ALSO AT LIVERPOOL. BIRMINGHAM

MANCHESTER, LEEDS

LOUDSPEAKER CABINETS

For
GOODMANS W.B,
KELLY and JENSEN
STANDARD BASS REFLEX CABINETS
Fully finished in Walinut, Mahogany or Oak

Cabinets for 8” Speakers €9. 10” Speakers £9.10,
12* Speakers £10. Carriage paid.

Demonstrations without Appointment

You can see your cabinet being made
in our cabinet-making workshop.
Cabinets made to order.
Armstrong Chassis and Amplifiers.
LOUDSPEAKERS.

Open till 5.30 Saturdays.

A. DAVIES & CO. (Cabinet Makers)

{ 3 Parkhill Place, off Parkhill Road, London,
N.W.3,

G.E.C.

MALVYN ENGINEERING WORKS

Manufacturers of : Chassis, Smali
Pressings, Machined Components,
Wiring and Mechanical Assemblies,
to specification.
Single and Production Quantities.
100 PARK ROAD, WARE, HERTS.
Ware 465

Telephone :

i

GULLIVER 5775, '

=
REPAIRS [

All types - Any make
Single and Multi-range repaired
and recalibrated

Meters converted and re-scaled
PHONE FOR IMMEDIATE SERVICE

E.LR. INSTRUMENTS LTD
329 Kilburn Lane, London, W.9

Tel.: LADbroke 4168

The finest method .
for cleaning records
Already over 5,000 enthusiastic users

“Dust Bug”

THE

PATENT APPLIED FOR

| AUTOMATIC GRAMOPHONE RECORD GLEANER

Price reduced to 17/6 (plus 7/- purchase tax)
From your local dealer or
CECIL E. WATTS

Conswitant and Engincer (Sound Recarding and Reproduction )
Qakleigh Grange, High Cross,nr. Uckfield, Sussex

BAND
Diagram 3d.

| TELETRON SUPER INDUGTOR COILS

[

FERRITE ROD AERIALS

Wound on high permeability Ferroxcube rod,
| Medium wave_ 8/9. Dual wave 12/9.

Type HAX. Selective
a crystal diode coil for tape
and Quality amplifiers

® High Q @ Litz wound

@ Dust cored. 3/- ea.

HAX.L. (LW), 3/6 ea.

Dual wave TRF. coils,

matched pairs (as illus-

trated) T/- pr. Transistor

cotks—L.F.T.’s, etc., etc.

I Convertor Coil Set 15/-. Circuit and Wiring

3d. Available trom leading stockista
for complets data and circuits

Stam
THE TELETRON €O. LTD,

266, Nightingale Road, London, N.9, HOW 2527
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THE FAIREY
AVIATION COMPANY
LIMITED

WEAPON DIVISION
;equire
ELECTRONIC AND
ELECTRO-MECHANICAL
ENGINEERS

Section Leaders and Assis-
tants are required for small
teams to prepare and field test
Guided Weapons and to carry
out further development in
the laboratories. Section
Leaders are required to have
at least H.N.C. (or equivalent)
and experience of one or more
of the following:—microwave;
pulse or communication tech-
niques; small servos; gyro-
scopes; D.C. amplifiers or
electro-mechanical instru-
ments, Assistant Engineers
should be up to O.N.C.
standard and have, preferably
but not essentially, similar
experience. Suitable training
and experience in H.M. Forces
would be an advantage
for either grades of these
vacancies. These positions
offer unique opportunities for
advancement and the obtain-
ing of higher qualifications is
encouraged. Excellent salaries
and bonus. Pension scheme.

Apply, quoting Ref. WIW/59,
to the Assistant Manager, The
Fairey Aviation Co. Lid.,
Weapon Division, Cranford
Lane, Heston, Nr. Hounslow,
Middx.

CENTRAL ELECTRICITY
AUTHORITY

North-Eastern Division

FOURTH ASSISTANT ENGINEER
TECHNICAL DEPARTMENT
(TELECOMM UNICATIONS)

Applications are invited for
the above appointment with
Headquarters at Newecastle-
upon-Tyne.

Applicants should have had
experience in the installation
and maintenance of automatic
telephone equipment. Some
knowledge of Electronics would
be an advantage.

Technical qualifications of
Graduate I.E.E. standard are
desirable.

The salary for this appoint-
ment (which is superannuable)
will be in accordance with the
National Joint Board Agree-
ment, Grade 6, Schedule “B >
(£600-£785 per annum) and
will commence at a point com-
mensurate with qualifications
and experience.

Forms of application may be
obtained from Divisional Estab-
lishments Officer, Central Elec-
tricity Authority, North Eastern
Division, Carliol House, New-
castle-upon-Tyne, 1, to whom
they should be returned to arrive
not later than 2nd May, 1956.

*
‘Radiospares’

Quality Parts
The

Service Engineer’s
First Choice

*

Appointments with the British

Tabulating Machine Company
Limited, at Letchworth,
Herts.

ELECTRONICS

In keeping with its expansion
programme and ever increas-
ing use of electronics for
accounting and  statistical
problems, this Company,
already well established in
this field, is looking for a few
senior men able to take charge
of design and development ot
electronic calculating and com-
puting machinery.

Desired qualifications include
a recognised degree in electri-
cal engineering, physics or
mathematics and practical ex-
perience in the use of elec-
tronics, preferably as applied
to computing techniques.

Applications should be ad-
dressed, in the first instance, to
Personnel Superintendent,
quoting reference: WW/19.

SENIOR
ENGINEER

wanted by

Felgate Radio Ltd.

Degree or similar qualification

necessary. Candidates who have

been associated with production
will receive preference.

Duties include the design of
domestic radio and television, high
fidelity audio equipment and
miniature transmitter receivers.

Apply Managing Director :

FELGATE RADIO LTD.
Felgate House, Studland Street,
Hammersmith, W.6

OURS ALONE?

} YES, FACE IT:

'FOR 5 MINUTES !

| We must fight the Fire Fiend ALONE I
! before the Fire Brigade gets here. |

Please send details of NU-SWIFT !
: rapid and reliable Fire Extinguishers— |
| BEFORE IT IS TOO LATE! :

: Addrass . sesreeiak Wed d = W i
! Post NOW to Nu-Swift Ltd. 25 Piccadilly W.1. |

In Every Ship of the Royal Navy
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radar system.

personnel.

perience.

SENIOR
GROUND RADAR ENGINEER

A firm in the London area invites applications
to fill a highly responsible position which entails
the planning and development of a complete
Applicants should have had
development and operational experience and pre-
ferably some responsibility for administration of

The position will entail travel in this country
and possibly abroad and the salary offered will,
in the first place, be commensurate with ex-
Opportunities for rapid promotion
are excellent and housing assistance will be given.

Apply in confidence to Box 1251 c/o. “ W.W.”

LOCKWOOD

makers of
Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY

Lowtland Rd., Harrow, Middlesex. Byron 3704

SENIOR
DRAUGHTSMEN

Due to expansion of the
Electronics Division of The
Plessey Company Limited
there are several vacancies for
esperienced men in the
following fields:—

1. Design of a wide range of
electronic equipment, in-
cluding work to Service
requirements.

2. Mechanical design of
precision mechanisms for
quantity production.

These vacancies carry attrac-
tive salaries and long-term
prospects in reward for hard
work and offer good staff

conditions including super-
annuation and insurance

schemes. Applications, which
will be treated in confidence,
should be addressed to:—

The Plessey Company
Limited,
VICARAGE LANE, ILFORD
ESSEX

Pure Nickel Scrap,
Mixed Nickel, Tungsten
Scrap and all Non-
Ferrous Scrap Metals,

D. HARRIS
28 GEARY ROAD
DOLLIS HiLL
LONDON

WANTED

offers:

- 40 Gardner Street

High Fidelity Amplifiers and
Pre - amplifier tone compensation units
Write for details to :

GOODSELL v

Brighton | Sussex

Tel.: Brighton 26735

Special Bargains

WAVEMETERS T.E.149 by R.C.A. 200 Kcfs to 20 Mc/s.
accuracy 0.0059, with crystal, spares and \nstrucuon,l
new surplus in transit case, lab. tested.

WAVEMETERS. Type 1191. New surplus in original
transit case. 100 Kefs. to 20 Mc/s,” with valves crystal
and charts. i

B.C.221, Frequeneoy meter, a8 new. Lab tested, accuracy
graranteed 0,005%, range 120 Xcfs. to 20 Mec/s., battery
model with charts and cryetal.

MOTOR ALTERNATORS. New surplus. 28 volta D.C.
input, dual output, 115 volte 3.phase 400 cys. 750 V.A. I
and 24 volts 1-ph, 400 cya, 250 V,A, Write for full list of
motor ‘Altemtors 5

TEST TBANSFOBMERS 230 volts 50 cys. {nput 38,500 |
volts 200 “watts air cooled output in metal box. Fen
only,

A.C. MOTORS. Brooks Cub. Ca,pnclmtor sta.rt 1/6th
H.P, 8¢mi-enclosed, new, 85/-, crg. 5/-. 1/10 P. enciosed
English Electric 1,425 r.p.n., 230/50 volts. 75[- crg. Bl-.

METERS. YC. 8w/bd. type. M.I.A.C./D.C,, 6in. back
connections. 10 amps., 27/8. 50 amps. 35/-. 100 amps.
45/-. 300 amps. 55/% 500 amps, 65/-, cgr 3/6 extra.
AC. and D.C. panel meters, various ranges, amps., volts
and milli-amps, At keen prices.

Write for List.
Leslie Dixon & Co.

Dept. A. 214 Queenstown Road, London, §.W.8.
Telephone : MACaulay 2159

LYONS RADIO LTD.

BAND I CONVERTERS. Employing valves types
FCC85 and EF80 these Converters can be used with
TRF. or Superhet Rand 1 T.V. reccivers, Housed
in a neat cabinet approx. 7 x @ x 5ine, they are entirely
self-contained incorporating their own power pack
for 200/250 v. A.C. mains operation. Bimply eonnect
to aerial and mains for immediate use. Installation
instructions and maker’s guarantee with each, PRICE
ONLY £6/19/8, post 3/6. (Statc for Loundon or
Midlands area.)

BEAT FREQUENCY OSCILLATORS. These instru-
ments by Furzehill Laboratorics have a frequemcy
range of 0/10 Ke/s. with 50 cycle check point. In-

corporate their own Intenral power pack for operation |

from 100/120 v. and 200/250 v. A.C. 50 cycle mains.
Output impedance 10 and 600 ohms m tored by a
2 range 0/5 and 0/50 v. voltmeter, Housed in metal
instrument cases 17x10x9ins. In good working
order. PRICE 12/8, carriage 7/6.

TRANSMITTER/RECEIVERS TYPE 58. Canpadian
made Walki-Talki's, Frequency range 6-9 Mefs.,
cnuunuously vnrinble R&nge approx. 5 miles. Front
panel 2in. dia. meter
for checking opemlng voltages and current drain.
Mlcmphone, hradphonu, 3aem1s (Bod wire and

types)areall i with

instructions. Weight of complete set (less batteries)
approx. 12 Toe. Soiled externally but in good con-
dition internally. PRICE 59/8. Set of valves (2-
1299A’s, 1-1R5, 3-185, 2-1T4), £3. Carriage charge

3/6.
%A;GNETBONS. Enquirics invited for types 2781 and
254,

3 GOLDHAWK ROAD (Dept. M.W.),

SHEPHERDS BUSH, LONDON, W.12
Telephone : Shepherds Bush (729

PATTERNING ?|

THE SPENCER-WEST
PATTERNING REMOVAL
UNIT TYPE 54
works with any Band Il convertor unit and com-

pletely removes patterning caused by Band |
breakthrough. Results are guaranteed.

PRICE 2 5 4

Full instructions for simple fitting supplied. We will
send a unit on approval for 7 days against cash op
receipt of order, or from your Dealer.

SPENCER-WEST

LIMITED

QUAY WORKS, GT. YARMOUTH
'Phones : 4794 and 3009
'Grams ;: Spencer-West, Gt. Yarmouth

Complete
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The Guided Weapon
Flight Trials Division

has vacancies for the following staff:—
1. SENIOR ENGINEER.

Experienced electronic engineer required
10 take charge of a small laboratory team
engaged in telemetry circuit design.
Applicants should be aged 28-35 years
and hold an engineéring degree, H.N.C.
or C. & G. full Technological Certificate.
Original and interesting work for a man
with technical initiative.

2. ENGINEERING ASSISTANTS
Young men with 2-3 years’ electronic
laboratory experience are required to
bméd up the telemetry development
staff,

These posts offer opportunities for
original circuit development, prototype
engineering and the application of
advanced airborne and ground equip~
ment.

Applicants should be aged 24-28 years
and hold - qualifications equivalent to
H.N.C. or C. & G. Final Certificate.

3. TEST EQUIPMENT ENGINEER-
ING ASSISTANTS

Vacancies exist for a small number of
electronic engineers, with a wide
practical background, to work on
maintenance of highly specialised test
equipment, both in the U.K. and
Australia.

Applicants should be aged 20-30 years
and hold O.N.C. or equivalent and have
had at least 2 years’ electronic laboratory
or equivalent Service experience.

Please write, giving full details of age,
qualifications held and previous experience,
quoting Ref. 123, to:—

The Personnel Manager (Technical Employ-
ment), de Havilland Propellers Limited,
Hatfield, Herts.

WEAPONS RESEARCH DIVISION
A. V. ROE & CO., LTD.,, WOODFORD, CHESHIRE

Senior appointments in the Instrument Research Depart-
ment, are as follows:—

I. A SENIOR SERVO ENGINEER

to work on missile control problems.

2. A PHYSICIST OR MATHEMATICIAN
to work on theoretical control problems. Minimum-
qualifications are an Honours Degree.

3. A SENIOR ENGINEER
to work on digital computing problems. Minimuin
qualifications are an Honours Degree or equivalent and
4 years’ experience.

All the above appointments are in the higher salaries groupand
remuneration will be commensurate with qualifications and
experience.

Woodford is in the country, ten miles South of Manchester, it is within
easy reach of the City itself and the Derbyshire Hills.

APPLICANTS SHOULD WRITE TO THE
CHIEF ENGINEER, WEAPONS RESEARCH
DIVISION, A. V. ROE & CO., LTD., WOOD-
FORD, CHESHIRE.

e

INSTRUMENT
ENGINEER

SIR GEORGE GODFREY
& PARTNERS LTD. require
a young engineer with O.N.C.
and some experience in the
Electronic Instrument field to
build up a small department
covering the instrumentation
of:

GUIDED WEAPON
TURBO MACHINERY

actuated by hot gases. This
is a long-term opportunity for
the right man to progress in
this most interesting section
of the Weapons field and the
selected candidate would
operate and build his depart-
ment at our underground
factory at Henley-on-Thames,
and at Hanworth, Middlesex.

This post is pensionable and
applicants should apply in
writing stating age and experi-
ence to the Personnel Officer,
Sir George Godfrey &
Partners Ltd., Hampton Road
West, Hanworth, Middlesex.

The Edison Swan Electric Co. Ltd.,

Gosmos Works, Brimsdown, Enfield, Middlesex.
has vacancies in its Rasearch and Development
Laboratories for :

1. CIRCUIT DEVELOPMENT and Application Engineers for Colour Tele-
vision investigations.

2. CIRCUIT DEVELOPMENT and Application Engineers, for Black and
White Television development work.

3. ENGINEERS for development work on Television and F.M. Amplifier
problems. Previous experience in V.H.F. or F.M. required.

4, CATHODE RAY TUBE Development Engineers for development work on
colour and black and white tubes. Previous experience on cathode ray tube
development or design required.

5. APPLICATION ENGINEERS for work in connection with customers
problems on Television, Radio and F.M.

6. ENGINEER for design of test equipment for Colour, Black and White
Television and allied developmeat work.

7. ENGINEERS for Circuit Development and Application work on Transistors.

% The above applicants should havea good 4 Good salaries will be paid to suitable

Engineering or Physics degree or equiva. applicants and the positions are pro-

lent, but vacancies also exist for can- gressive and carry the advantages of a

didates with H.N.C. or equivalent Pension Scheme.

alglipcaricns: % The starting salary will depend on the
v The vacancies are the result of a [arge qualifications, experience and age of

expansion in the Company’s activities. the applicants.

Applications in writing, which will be treated with the strictest confidance, should be made
to Mr. C. L. Hirshman, Chief Engineer, Applications and C.R.T.
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The increasingly high voltages encountered
in television receivers and allied equipment
demand outstanding features in condenser
design to ensure dependability and long
service life.

The “Visconol’ process — exclusive to
T.C.C.—gives maximum stability to the
dielectric and enables it to withstand
sharp-front, short-time surges. The leakage-
path between high and low potential
terminals is the maximum possible and Max. [ | Max. | I

. 3 Mounting | List
- 2 2 g —8 Work’g | Cap. in EEEY Height Max. | .
flash-over is virtually eliminated. Viieaess.| “HE i (F¥ee No, Il ‘sBove | Diam! Stud Price

The fact that T.C.f3. ‘Visconol’ Cathodray (at 60°C.) : Chassis | | Diameter | Each

condensers are consistently used in leading 2000 0.0 ‘ TPS6X T 2 X BA. 10/~
equipments is indisputable proof that in 2500 0.1 | CP59GO 6" 23 it. | 35/-
every respect they are completely reliable gggg s ggg:g ﬁ” I% e :gj‘
under the most stringent conditions. 6000 0.001 CPS5Q0 23" ‘:, A 6/-
6000 0.0l | CP56QO 28" 2 B.A. 10/-
7000 0.l CP58Q0 53" it. | 20/-
12500 0.0005 | CP56VO 23" B.A, 10/-
12500 0.001  CP56VO Pex 3 B.A. 10/-
15000 | 0.0005 CP56WO B.A. 10/-
15000 0.001 | CP56WO B.A. 10/~
18000 | 0.002 | CP57XO | s it. | 18}-
20000 000l = CPS6GOO | 3 B.A. 10/-
25000 0.001 | CPS7HOO | 2 | 18-
75000 0.0005 | CPS9ROO | z 3 Whit. | 35/

Details of complete range available on request.




iv Wirele SS WOI'ld May, 1956

—CHANGE T0
ERSIN MULTIGORE

Savbit

TYPE 1 ALLOY

Extensive research at the Muiticore Laboratories
has revealed that the main cause of bit wear is the
absorption of copper into the solder alloy. Savbit
Alloy which contains a small percentage of copper,
prevents this absorption and increases the life of
solder bits by about 10 times.

Practical tests on a TV assembly line have shown The bit on the :
that these Laboratory investigations are confirmed oldered joints Wi
under actual production conditions. : he bit i the centr
Ersin Multicore Savbit type 1 Alloy containing 5 T dard n'nllead al
Cores of extra active non-corrosive 366 flux is at standa

of its useful lifes

present available only to manufacturers. It is
tinjlead alloy-

supplied in 14, 16 and 18 s.w.g. on 71b. and 1Ib.
reels and costs slightly less than standard 60/40
alloy in a similar gauge.

BIB RECORDING TAPE

71b. REELS SIZE 1 CARTON SPLICER

Available with Ersin Multi-

Available in any of 4 specifications)j For professional and

core 5 core Solder in 9 gauges a record-
s. Pri i Catalogue | All App. ['gth ing t.
an.d_G a”?y& AdESt appl.lc Ref. I\%o. 'TinL?agds‘w'G‘ per carton en%hssieasts
ation. Finer gauges supplied C 6014 7 60/40 | 14 | 19 feec this D
on 11b. and } [b. reels. Pre- C 16018 [60/40 |18 51 feet instrument
cision-made Solid Solder | 5/_each C 14013 %_ 13, | 17 feec enables tape to be cut and_jointed easily,
Wire aiso available. (subject) 14016 160 16 36 feet quickly and to extremely fine limits. 18/6

each (subject).

HOME CONSTRUCTOR'S BIB SOLDER Bib WIRE STRIPPER
26 PACK M THERMOMETER AND CUTTER
This special pack contains - .
B of (B SEL ORI l B g cindisate oo Strips insulation; cuts wire;
i i solder in solder . [
Wlt-)slllll"ld on:!rI:eDII.-eAlsoocmelf baths and on bits, this splits plastic twin flex. A most
taining 40ft. of 22 s.w.g. o simple pryometer measures useful tool for professional
60/40 alloys, recommended b@{w temperatures up to 400°C and amateur electricians.
. and is calibrated also in

for soldering printed circuits.
2/6 each (subject).

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS, (BOXMOOR 3636)

degrees Fahrenheit. 3/6 (subject).




