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¢ These valves are plug-in replacements
Jor the American type 931 4.
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VALVES, TUBES € CIRCUITS

19. ECC85: COMBINED R.F. AMPLIFIER AND MIXER
FOR BAND II F.M. RECEPTION

It is essential when designing F.M. receivers for operation at V.H.F. to reduce noise in the

Preliminary Valve Data input stages and radiation from the local oscillator by including an R.F. amplifier before the
frequency changer. A triode is preferred for the R.F. stage because it has better noise properties
H\E{:\TER A | than a pentode. The Mullard double triode type ECC85 has been specially designed for

the ‘front-end’ stages in F.M. reception. One triode section is used as the low-noise

i EEED 4 amplifier and the other triode section follows it as a self-oscillating additive mixer. With this
CAPACITANCES arrangement both oscillator radiation and noise are reduced by feeding the signal from the
oy 1.5 pF R.F. stage to a null point on the oscillator coil.
*ce—(k+ht3) 3.0 pF
*cak 0.17 pF The outstanding feature of the ECC85 is that extensive internal screening has been provided
*ca—(k4hs) 1.2 pF to reduce the capacitance between the anodes to less than 0.04 pF, so that in a suitable
*oca’(k’+-h43) 1.9 pF circuit the oscillator radiation can be made lower than with any double triode previously
**ca”—(k"4h+s) 1.8 pF available. This capacitance can be reduced to less than 0.008 pF by surrounding the valve
Ca’—a” <0.04 pF with a screening can 22.5 mm in diameter. The front-end stages are thus separated effectively
®tca’—a" <0.008 pF without the cost of using two separatc triodes. These measures are completely satisfactory
ca’'—k" SOOIl in reducing oscillator radiation to an acceptable value, since only a relatively low oscillator
e’ 20.003 pF voltage is required to drive the mixer. In addition to having high slope and input resistance,
:,_:; <g:ggg :: the ECC85 has an amplification factor of 57.
a"—k’ <0.008 pF A typical circuit for the ECC85 is given below in which the R.F. section is operated with a
zg:—':: zggg; z:: grounded grid and the mixer with a grounded cathode. A grounded-grid circuit has the advan-
g2 —| .

tage of being more easily adjusted than one which requires special measures to neutralise the
anode-to-grid capacitance. Any additional gain which might be obtained from more complex
circuits is not necessary, and in fact the input coils L1, L2 can be matched for minimum noise

*Each section
**Measured with an external shield

CHARACTERISTICS rather than maximum power. The frequency changer input is taken from a tap on the R.F.
Va 250 v coil, L4, in order to increase the R.F. gain and also to ensure that the required frequency
' la 10 mA range is covered by the 2-12 pF tuning capacitor. The oscillator circuit is anode-tuned and is
Vg -2.3 v coupled to the anode by a 17 pF capacitor which because it presents a low impedance to an
gm 6.0 mA/V intermediate frequency of, say, 10.7 Mc/s also tunes the I.F. transformer. Internal anode-to-
® 57 grid capacitance in the mixer triode, which might reduce the amplification, is neutralised by
OPERATING CONDITIONS applying an LF. feedback voltage to the grid.
R.F. Amplifier
Vb 250 v O
Va 230 v S
la 10 mA
Vg -2.0 v
gm 6.0 mA/V
ra 9.0 kQ
Self-Oscillating Mixer s |4
) 250 v »F
Ra 12 kQ .
Rg—k 1.0 MQ
la 52 mA
VYosc(r.m.s.} 3.0 v
8¢ 23 mAlY
ra 20 kQ
LIMITING VALUES (each section)
Va(b) max. 550 v
Va max. 300 v
pa max. 2.5 w
pa’+pa” max. 4.5 w
Ik max, 15 mA
—Vg max, 100 v
Rg—k max. 1.0 MQ
Yh—k max. 90 v
Rh—k max. 20 kQ
BASE B9A
y
. Reprints of this advertisemen: together with additional data may be obtained free of charge from the address below:

P MULLARD LTD., Technical Service Department, Century House, Shaftesbury Avenue, W.,C.2
MYM 283
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licences

Radio

LAST month we entered a mild protest about the
new G.P.O. radio licence regulations, drawing atten-
tion to certain anomalies and irrelevancies. In par-
ticular, we complained that the licence fees charged
for broadcast sound and vision reception in guest
rooms of hotels were excessively high. According to
the regulations, the full domestic fee is to be paid for
each room equipped.

We are now told, in effect, that the “ Statutory
Instrument” under which these regulations were
made must not be taken too literally. The wording
of the Post Office official statement on this subject
is somewhnat vague. but apparently the regulation
applies only to “permanent” residents; most
transient occupants of hotel rooms may be assumed to
have already a licence for their home installations.
And, anyway, the onus of seeing that his set (or
extension loudspeaker) is licensed is apparently on
the guest; not on the hotel proprietor.

What is a ““ permanent ” guest? A person normally
resident abroad is, we belicve, liable to be caught up
in the U.K. tax net after a stay of six months in
this country. It sounds rcasonable, therefore, to
suggest that, after the same period, the hotel guest,
whether British or foreign, might he held liable to pay
for a broadcast licence. But how many people stay in
the same hotel for six months or longer? Not
enough, we should guess, to justify this rigmarole of
the so-called Comprehensive Hotels Licence. The
comparatively rare case of the ‘“permanent” hotel
guest could easily, and administratively much more
simply, have been covered by adding a few words to
the regulations covering ordinary domestic licences.

We are forced to the conclusion that the Post
Office, over-anxious to regularize its position with
regard to the whole question of licences, has rushed
through the new regulations without sufficient
thought. Not only has the hotel licence already
become virtually a dead letter; it has been found
necessary to alter the conditions under which
apparatus for the radio control of models may be
operated. Further, it appears that the terms of the
licence appropriate for this purpose were framed
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without consultation with the bodies concerned.
Indeed, it would seem that the only body of radio
users to express satisfaction with the new licence
regulations are the transmitting amateurs, who, as
reported last month, have been granted some small
concessions.

Teolevision for Posterity

|T is being increasingly borne home to all of us that
in choosing standards for a public television service
we are acting as trustees for posterity. When a system
is once firmly established it becomes, almost inevit-
ably, a standard for all times. At the least, it will
have a profound influence on technical developments
for many decades ahead. All progress tends to be
handicapped by the need for “compatibility ”; the
new system must be able to work with the old.

Even to hint at the possibility of a non-compatible
successor to the present British system has, until
recently, been considered unrealistic, idealistic or
“starry-eyed.” But now there are faint signs of a
revolt against the dogma of compatibility, and a
correspondent whose letter is published elsewhere in
this issue does not hesitate to say *“ it may tie a weight
round the neck of every receiver designer for the next
century.” He refers to compatibility in relation t¢
colour television.

Wireless World has often been impatient when
artificial barriers are put in the way of progress in
the various branches of our art. But, in this matter,
we are on the side of those who believe in making
haste slowly. To start colour television before a
really practical solution of the many technical diffi-
culties has been found would be foolish. A policy of
“anything so long as it is colour ” is to be deplored;
so are irresponsible statements that the public may
expect colour television within a year or two.

In the meanwhile, no effort should be spared in
exploring all the technical possibilities for the future
and in planning, with all the wisdom we can com-
mand, for orderly development of the service.
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SHIPrS-

AN improved kind of kite is one of the accessories of a
rransmitter-receiver for ships’ lifeboats, recently type-
approved by the G.P.O. and Ministry of Transport, which
has been produced by the International Marine Radio
Company. Kites have been used for raising wireless
aerials ever since Marconi’s transatlantic experiments of
1902, but have been genérally considered unreliable: the
new design produced by I.M.R.C. seems to represent a
distinct advance, and is easily launched from the restricted
platform provided by a ship’s lifeboat. The kite flies
well in winds of five or six miles an hour, and, by lifting
an aerial wire to a height of about 200ft, provides a radio-
communication range vastly greater than that attainable
with any practicable mast-supported lifeboat aerial.
During recent tests, daylight ranges of over 500 miles were
achieved with average radiated power as low as 4 watts—
a rather remarkable performance, considering the tests
were carried out in Southamptoa Water, where heavy
interference prevails.

The ILM.R.C. “SOLAS” (Safety Of Life At Sea) set
transmits on the international distress frequencies of
500kc/s and 8.634 Mc/s. There is clockwork-driven
automatic keving for the alarm signal, SOS, and direction-

TRANSISTORS FonR

AN inherent limitation of the first junction transistors was
the comparatively low frequency at which a sudden
deterioration of current gain sets in (the so-called alpha
cut-off). The physical cause of this cut-off is complex,
but is generally accepted as being related, among other
things, to the transit time of current carriers at the base-
tcollector junction.

In practice the frequency at which cut-off occurs can
be increased by reducing the width of the centre base
section of the junction, but this involves expensive manu-
facturing techniques and may have adverse effects on
other desirable paramecters of the transistor.

An alternative method of construction is described by
J. M. Early in the May, 1954, issue of The Bell System
Technical Journal. Essentially it involves the interposi-
tion of a layer of high-purity germanium between base and
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On the left is shown the kite just after launching : at its
normal working height the aerial wire is more nearly
vertical. The fixed inverted-V aerial is carried by a resin-
bonded fibre-glass mast. Above is the SOLAS lifeboat set,
with front cover removed.

finding dash, with hand-keying as an alternative. ‘Tcle-
phone modulauon is also provided. Reception is on
500kc/s only. The set is powered entirely by a hand-
turned generator; an extra crank is provided so that the
work may be shared by two men,

For transmission, the three valves work as master
oscillator, power amplifier and modulator; modulation for
m.c.w. telegraphy is square-wave, giving the wide-band
characteristics desirable for distress calls. The note is dis-
tinctive and readable through interference. There is a
tuning indicator as an aid to adjusting the aerial circuit;
this is needed for obtaining maximum radiation under ail
conditions, as a fixed aerial supported by an 18ft mast is
used as an alternative to the kite acrial.

For reception, two of the valves become r.f. amplifiers
and the third an a.f. amplifier; there is a germanium diode
detector. An external crystal receiver can be provided; this
permits listening without turning the generator.

The set is contained within a completely waterproof
light alloy case which can withstand rough handling. The
spindles of the controls work in waterproof sleeves, so the
gear can be operated in bad weather with the front cover
removed.

miGH reBrQUENCIES

collector, which is described as a depletion layer and has
the attributes of a space charge. In addition to reducing
the effective base-collector capautance and increasing
the reverse breakdown voltage, it also results in an increase
in the mobility of current carriers through this region.
The germanium in this layer is said to have intrinsic con-
ductivity, that is to say, the available current carriers are
not supplemented by donor 1mpurmes (giving negative
electrons, n) or acceptor impurities (creatmg positive holes,
p). Hence the descrlpuon p-n-i-p or its converse n-p-i-n.

Experimental transistors, constructed on this principle
with 0.002-in thick i-type layers, have oscillated up to a
frequency of 95 Mc/s. Theoretically, with improved
materials and geometrical forms, it is stated that there is
a prospect that they may be made to work up to
3,000 Mc/s.

WiRELESS WORLD, JuLy 1954
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WORLD OF WIRELESS

B.B.C. in Band 111 + More

Television for  Jersey ¢

and 111 Television

BOTH the component and receiver manufacturing
sections of the industry (tepresented by RE.C.MF.
and B.R.EM.A) have reccommended the standard-
ized usc of a single input of 75 ohms for both
Bands I and III. This is a long-term policy to which
both receiver and acrial manufacturers will work, but
it is pointed out that in the interim there will be some
installations for which two inputs will be neccssary.

It is understood that pulsed test signals in
Channel 8 (186-191 Mc/s) are already being radiated
by the B.B.C. from Sutton Coldficld. Sir Ian Jacob
has said that the B.B.C. is ready to put into operation
its scheme for a second programme as soon as fre-
quencies become available.

B.B.C. Awaits Green Light

ALTHOUGH official approval of the B.B.C.’s plan
to reinforce the present coverage of the Home, Light
and Third Programmec Services with v.h.f. trans-
missions is still awaited, the Corporation is continuing
to place orders for equipment.

A further order for 14 v.h.f. frequency-modulated
transmitters has been placed with Marconi’s. This
brings the total number of transmitters now on order
to 64 (40 Marconi and 24 S.T.C.). With the exception
of two, which will have a power of 10kW, the trans-
mitters will be rated at 4.5 kW.

Since the Government decision that f.m. should be
used for the proposed v.h.f. service, both experimental
transmitters  at  Wrotham have been employing
frequency modulation. The present schedule is Mon-
days to Thursdays 11.15-12 noon, 1-2 p.m. and 2.45-
4.30 p.m.; every day except Friday 6 p.m. until the
close down of the service being radiated. The Home
Service is radiated on 93.8 Mc/s and the Light Pro-
gramme (until 4.30) and the Third Programme (from
6) arc radiated on 91.4 Mc/s.

Tests of tone modulation with various peak
deviations are radiated from 11 to 11.15 and 2.30 to
2.45 (Mondays to Thursdays) on both frequencies.

Industrial Electronies

THE five-day industrial clectronics convention
organized by the BritI.R.E., which opens at Christ
Church, Oxford, on July 8th, has arouscd consider-
able interest in many industrics, including aircraft,
clectrical, film, glass, iron and stecl, motor, oil and
rubber, all of which will be represented.

Thirty-two papers will be presented and discussed
during the six sessions—Industrial Applications of
Electronic Computors (chairman, L. H. Bedford),
Industrial Applications of X-Rays and Sonics (H. G.
Foster), Nucleonic Instrumentation and Application
(N. C. Robertson), Electronic Sensing Devices—
Transducers (Prof. E. E. Zcpler), Process Control
(J. L. Thompson), Electronic Aids to Production (Sir
Walter Puckey). The papers and a verbatim report
of the discussions will be published by the Institution.
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Eleetronies

Transmitters Ordered ¢

Convention and Show

Channel Islands TV

DIRECT reception of the Wenvoe and Alexandra
Palace transmitters will be relied upon for the tcle-
vision “booster” service which the B.B.C. plans to
introduce in the Channel Islands within a year. The
distances between these stations and the receiving
centre to be set up at Torteval on the south-west
coast of Guernscy, are approximatcly 130 and 190
miles, respectively.

The picture received in Guernsey on the alterna-
tive aerial systems directed towards the two stations
will be transmitted by radio link to Les Platons on the
north coast of Jersey—some 20 miles away. There a
low-power transmitter working on 61.75 Mc/s vision
and 58.25 Mc/s sound will re-broadcast a service to
the group of islands. The transmissions will be
horizontally polarized.

Rediffusion is planning to install a television wire
distribution service in Jersev.

Radio Control of Models

THE LICENCE now required for the operation of
radio equipment for the control of models has been
criticized by the Intcrnational Radio Controlled
Models Society, and, as a result of meetings with the
G.P.O,, some concessions have been made and
obscure rulings interpreted.

The maximum ecffective radiated power, which is
the mean r.f. power multiplied by the aerial gain in
the horizontal plane, was originally limited to 0.3 W.
This has now been raised by the Post Office to 0.5W
when working on 465 Mc/s and 1.5 W on 27 Mc/s.

Although no: permitted under the original provi-
sions of the new licence, operation of equipment by
other people under direct supervision of the licensee
will now be allowed.

carl’s Court

PLANS for the National Radio Exhibition (Earl’s
Court, August 25th-September 4th) are going 2head
and the preliminary list of exhibitors totals 107. Of
this number some 40 are manufacturers of domestic
sound and vision reccivers.

The technical training display  will be more
ambitious than in past ycars. It will include sections
devoted to machine-shop practice, components, glass
manipulation, circuitry and acrials. Also the Radio
Trades Examination Board has becn invited to
organize a section illustrating radio servicing.

Electronies Show

THE ninth annual clectronics exhibition organized
by the N.W. Branch of the Institution of Electronics,
will be held at the College of Technology, Sackville
Street, Manchester, from July 14th to 20th.

The cxhibition will be divided into two main scc-
tions—research, composed of displays by universities,
rescarch organizations, hospitals, etc., and commer-
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cial, devoted to the products of over 50 manufacturers.

A programme of 40 lectures has been arranged for
presentation during the cxhibition, which opens at
noon on the 14th and at 10 on other days and closes
at 10 except on the 17th, when it closes at 7.

Tickets are obtainable by sending a stamped-
addressed c¢nvelope to W. Birtwistle, 78, Shaw Road,
Thornham, Rochdale, Lancs., from whom the 100-
page exhibition catalogue, which includes the time-
table of lectures, is also obtainable, price Is 6d.

BIRTHDAY HONOURS

Among those whose names appeared in the Birthday

Honours List are:—
C.B.

W. A. Wolverson, director, )lixternal Telecommunications

Executive, G.P.O.

K.C.M.G.

Major General L. B. Nicholls, chairman, Cable & Wire-

less, Lid.

M.V.0.
Lti. T. D. Grosset, Royal Navy (Shore Wireless Service).

C.B.E.
T. E. Goldup, director of Mullard, Lid. (see * Personali-
ties ™).
O.B.E.

W. E. Cleaver, manager, Cable & Wireless Engincering
School, Porthcurno, Cornwall.

F. M. Colebrook, senior principal scientific officer,
National Physical Laboratory, D.S.I.R. (see *“Per-
sonalities ™).

M.B.E.

F. N. Calver, engincer-in-charge of the Daventry trans-
mitting station, B.B.C.

R. H. ]. Cary, senior experimental officer, Radar Research
Establishment, Malvern.

1. A. Dalgliesh, chief radio officer, British European Air-
ways.

R. B. Hosking, signals officer, Ministry of Transport and
Civil Aviation.

R. D. Lanser, superintendent of radio maintenance,
British Overseas Airways Corporation.

S. H. Lines, general works manager, A, C. Cossor, Lid.

A. I. F. Simpson, senior engineer, General Electric Com-
pany (see ‘ Personalities ™).

PERSONALITIES

Colonel A. H. Read, C.B., O.B.E., who, as announced
in our May issue, recently retired from the Post Office
where he was director of Overseas Telecommunications,

Cdr. C. M. JACOB K. SHORT

has taken up an appointment as Telecommunications
Attaché at the British Embassy in Washington.

Colonel J. D. Haigh was recently appointed director of
Electronics Rescarch and Development (Defence) in the
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Ministry of Supply and promoted acting Brigadier.
He has already served in this directorate (1946-50)
when it was known as the Directorate of Telecommunica-
tions Research and Development. Since October of last
year Col. Haigh has been employed on fuze design at the
Armament Design Establishment, Fort Halstead.

Group Captain P. Allerston, O.B.E., M.1.E.E., recently
appointed manager of the new Equipment Servicing
Department of A. C. Cossor, Ltd., was concerned with the
inauguration of the original Gee programme during the
war. From 1946 10 1949 he was Deputy Director of
Radio Engincering (Air) at the Air Ministry. In his new
post he will be responsible for the installation and main-
tenance, both at home and overseas, of Cossor’s airfield
control radar, Gee ground and airborne equipment and
other radio and radar gear.

Commander C. M. Jacob, D.S.C.,, AM.LLEE, R.N.
(Ret.), recently appointed deputy technical manager of
the Marconi International Marine Communication Com-
pany, specialized in radio and radar during the greater
part of his naval carecr, which began in 1923. In 1939
he was appointed to the Home Fleet as fleet wireless
officer and fleet radar officer. Since the end of the war
he has held a number of shore appointments, including
that of deputy captain-superintendent of the Admiralty
Signal and Radar Establishment.

K. Short, D.L.C. (Hons.), A.M.LLE.E.,, who joined
Truvox during the war and has been chief engineer since
1950, has been appointed technical director of the com-
pany. He studied at Loughborough College for five years,
receiving a first-class honours diploma, and returned to
the college for a further year in 1948.

T. E. Goldup, M.I.LE.E., who has been a governor of
the Ministry of Supply's School of Electronics at Malvern
since 1949 and chairman of the Board of Governors for
the past two years, is among the new C.B.E.s. Mr.
Goldup is a director of Mullard, whom he joined in 1923.
He was a member of the Radio Research Board of
D.S.I.R. from 1950 until March this year, and was chair-
man of the Radio Communication and Electronic
Enginecering Association for J953-54.

F. M. Colebrook, B.Sc, D.I.C, A.C.G.I, who is
appointed an O.B.E,, has been on the staff of the National
Physical Laboratory, Teddington, since 1920. Since 1949
he has been officer-in-charge of the Electronics Section,
prior to which he was deputy superintendent of the Radio
Division. Mr. Colebrook is on the editorial board of our
sister journal Wireless Engineer and has been a con-
tributor to both W.W. and W.E. for the past 30 years.
He is the author of * Basic Mathematics for Radio
Students ™ published from this office.

A, L. F. Simpson, appointed an M.B.E.,, has been
engaged in the design of radio equipment in the Coventry
group of the G.E.C. for the past 19 years. Since the war
he has been leading teams on various government projects,
including one on the remote control of aircraft. Towards
the end of the war he led the engincering team working
on airborne, multi-channel radio-telephone equipment.

Joshua Sleger, who has been in the United States since
the end of 1946, has rcturned to this country and pro-
poses to continue his consulting work in radio and elec-
tronics. From 1930 to 1939 he was with Scophony and
during the major part of the war was principal technical
officer at T.R.E. During his stay in America he has
acted as consultant and directed the research and develop-
ment of acronautical radar equipment and television gear.
He was a member of two of the planning committees of
the National Television Systems Committee, which estab-
lished principles for a compatible colour system. Mr.
Sicger’s address is “ Montcalm,” Cliff Drive, Canford
Cliffs, Bournemouth, Hants.

Stanley Kelly, whose article on piezoelectric crystals
is concluded in this issue, has resigned the post of chief
engineer with Cosmocord, Lid., and has been appointed
technical director of Thames Industries, Ltd., 143, Cannon
Street, London, E.C.4, manutacturers of chemical and
scientific equipment.
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A. W. Montgomery, O.B.E, B.Sc, M.LEE, joint
general manager of Standard Telephones and Cables, has
been clected a Fellow of the American Institute of Radio
Engineers for his * leadership in radio and telecommuni-
cation research in England, and his services in the inter-
national liaison in these ficlds.” During the war he was
cngaged on the development of this country’s defence
teleprinter network and communication equipment.

Fred R. Lesser, formerly overscas sales manager, Good-
mans Industries, Ltd., is now operating on his own account
as representative of manufacturers of radio and electronic
equipment and components. His address is 66, Holland
Park Avenue, London, W.11 (Tel.: Bayswater 6792).

IN BRIEF

Television Licences in the U.K. increased by 51,946
during April, bringing the total to 3,300,838. The number
of broadcast receiving licences, including television and
229542 for car radio scts, totalled 13,455,061.

Receiver Oscillator Radiation.—Reports continue to be
received that oscillation radiation from television receivers
is causing considerable trouble on some of the v.h.f. bands
and it is a pity the Admiralty’s lead in regard to naval
receivers cannot be more widely applied. A rigid require-
ment is imposed in regard to oscillator radiation from
both set and acrial, the specified level being less than
0.1 xV/m at one nautical mile. Incidentally, the Rees
Mace naval set, CAT, described elsewhere in this issuc,
fully complies with this requirement.

Ships' Newspapers.—The jubilee of the first regular
daily newspaper to be published in transatlantic liners was
celebrated by Occan Times on June 4th. Tt was first
published on R.M.S. Campania in 1904 as the Cunard
Daily Bulletin. News collated from many sources is sent
from the London office of the publishers, Wireless Press,
Lid., via the Rugby radio station, and similar dispatches
are sent from New York.

Television as an advertising medium, and the problems
facing advertisers using the medium, are dealt with in a
booklet, * Advertising by Television,” issued by TV Com-
mercials, Ltd., of 35, Portland Place, L.ondon, W.1. The
new company will provide advertisers with technical as
well as programme scrvices for television advertising.
Among the dircctors is Richard Meyer, who was from
1930 to 1940 general manager of the International Broad-
casting Company, organizers of commercial programmes
from Radio Normandy and Radio Luxembourg.

French F.M.—The French broadcasting authority.
Radiodiffusion et Télévision Frangaises, is to introduce a
v.h.f. service based on the Stockholm Plan, which pro-
vides for some 170 French stations in Band Il. Regular
transmissions have been radiated from the new Paris f.m.
station since the end of March. The 5-kW transmitter,
with an e.r.p. of 20 kW, radiates on 96.1 Mc/s.

A further step in the plan to improve the coverage of
the Home Service was taken by the B.B.C. on May 30th
when the permanent 2-kW transmitter at Barrow-in-
Furness took over from the 0.5-kW temporary station
set up some time ago. It radiates on the international
common frequency of 1484 kc/s (202.2 metres).

Television Society.—At the annual general meeting of
the Television Society on May 27th the following were
clected 1o fill the vacancies on the council: C. H. Ban-
thorpe (Derwent Radio); J. I. Etheridge (Cinema-Tele-
vision); H. A. Fairhurst (Murphy Radio); and E. A. Wood
(Radio Rentals).

Radio Industries Club membership stood at 841 at the
end of March—an increase of 47 during the year. The
new president is C. O. Stanley, managing director of Pye,
Ltd.,, and this year’s chairman is R. F. Paynec-Gallwey.

Acknowledgement.—The photograph of the Sir Johu
Cass—the training vessel of the Navigation Department
of the Sir John Cass College—reproduced in our last issuc
should have been acknowledged to Motor Boar and
Yachting.
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Mobile Radio.—The Postmaster-General has set up a
committee to ‘“ examine the practical problems which
the Television Advisory Committee’s first report {on tele-
vision] raises in relation to the mobile radio services.”
The Mobile Radio Committee, as it is called, which is
under the chairmanship of R. J. P. Harvey (G.P.O)), in-
cludes two representatives of the Post Office, Ministry of
Transport and Mobile Radio Users’ Association, and a
representative of marine users. Capt. L. P. S. Orr, MP,
and J. R. Brinkley (Pyc Telecommunications) are repre-
seniing the M.R.U.A. One of the Post Office representa-
tives is C. W. Sowton, who is secretary of the T.A.C.
Technical Sub-Committee.

EDUCATION AND TRAINING

Transistor Course.—Dr. G. N. Paicheit, head of the
Department of Electrical Engineering of the Bradford
Technical College, is giving a course of cight lectures on
the principles and applications of transistors at the college
in the autumn. The fee for the eight lectures, which will
be given on Wednesday evenings from September 29th,
is £1 10s. Students should have reached the standard of
the H.N.C. in electrical engineering.

Radio Recruiting.—A brief outline of the opportunities
open to those who enter the radio and electronics industry
and of the qualifications needed is given in “ Careers in
Radio and Electronics,” a 12-page booklet issued by the
Radio Industry Council. It is for free circulation to
schools and technical colleges, and is obtainable from the
R.I.C., 59, Russell Square, London, W.C.1.

*“ Careers in Engineering,” an 18-minute film made by
the English Electric Company, portrays the training avail-
able to the three grades of apprentice—craft, student and
graduate—through the English Electric group of com-
panies, which includes Marconi’s. The 16-mm sound
film, which is available on loan to technical colleges,
schools, ctc., covers the various branches of engincering
including telecommunications and electronics.  Further
details of the company's apprenticeship schemes are given
in two booklets entitled “ Earning While Learning™ and
* Opportunities for University Graduates.”

Details of Day and Evening Courses in radio, television
and electronics provided by the Department of Telecom-
munications Engincering of the Northern Polytechnic,
London, N.7, are given in the 1954-55 prospectus, which
is obtainable from the secretary.

INDUSTRIAL NEWS

Birmingham's new Engineering Centre at Stephenson
Place, which was opened on June 17th, provides a per-
manent exhibition for the display of engincering equip-
ment. Kelvin & Hughes (Industrial), Lid., are showing
an electronic controller for the regulation of temperature
in furnaces, dyc vats, heat exchangers, etc.

To facilitate rescue operations in the 111 collieries
under the jurisdiction of the N.W. Division of the
National Coal Board, the vchicles used by the mines
rescuc service have been fitted with G.E.C. v.h.f. radio-
communication equipment. Fixed stations have been
installed at Boothstown (the headquarters of the service),
Burnley and Wrexham.

A chain of Decca stations has been erected in the
Sahara Desert to assist in a survey of some hundreds of
square miles for oil.

Marconi Organization.—G. R. Tyler has been appoinzed
manager of the recently-formed Maritime Division of
Marconi's W.T. Company. Hec is succeeded as manager
of the company’s Central Division by R. H. Deighton.
Chief engineer of the new division is J. Watt, B.Sc.
(Hons.), D.I.C. The company's Services Equipment
Division will in future be known as the Radar Division, of
which H. J. H. Wassell, O.B.E., B.Sc. (Hons.), has been
appointed chicf engineer.

Among the four cable ships for which Mullard’s Equip-
ment Division is supplying * Discovery ™ direction-finding
cquipment is the Monarch, being refitted by the Post
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Orfice in readiness for the laying of the transatlantic tele-
phone cable.

Minnesota Mining & Manufacturing Company, whose
products include “ Scotch Boy” sound-recording tape,
have opened a sales officc at 90, Mitchell Street, Glasgow,
C.1 (Tel.: City 6704).

EXPORT NEWS

Colour c.r. tubes are to be manufactured in this country
by a new company—Sylvania-Thorn Colour Laboratories,
Ltd.—which has been formed jointly by Sylvania Electric
Products, Inc., of New York, and Thorn Electrical
Industries, Ltd., manufacturers of Ferguson receivers.
Sylvania’s patents and technical know-how will be avail-
able to the new company.

S.H.F. radio networks, intended for the two-way trans-
mission of 525-line television, arc being supplied by
Standard Telephones & Cables to the Canadian Pacific
and Canadian National Railways. Five unatteaded inter-
mediate_repeaters will link Montreal and Quebec, and
three will link Toronto and London. On the latter chain
two spurs will go to Kitchener and Hamilton. These
radio links can provide up to seven radio channels in
cach direction, and cach of these can be utilized for
carrying a television channel or 600 telephone channecls.

B.T-H. has received a third contract for mobile fire-
control radar from the U.S. Army Europcan Headquarters
Command. This contract, valued at £2.02M, brings the
total value of the three orders to nearly £5M. All the
cquipment is for N.A.T.O. countries.

Marconi-I.A.L. Contract.—By combining their manu-
facturing and planning resources, Marconi's W.T. Com-
pany and International Aeradio, Ltd., have jointly sccured
a contract from the Syrian Ministry of Defence for the
planning and equipment of a complete radio communica-
tions network for the Syrian air force. The contract also
includes v.h.f./d.f. stations and a training school.

Pye v.h.f. radio-telephone instalied in a ** Conveyancer "
truck shown at the Mechanical Handling Exhibition.
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Precision approach radar equipment, which provides
an airfield ground controller with visual and three-
dimensional information (distance, azimuth and elevation)
rclating to an approaching aircraft, is being installed by
Standard Telephones & Cables at the Royal Canadian
Navy's airfield at Dartmouth, Nova Scotia. Similar
cquipment is already in use at two Ministry of Supply
airfields in the U.K,, two air force stations in Holland
and the international airport at Zurich.

N. American Agency Enquiries.—Manufacturcrs of
record changers not already represented in the United
States are invited by the J. M. Zamoiski Company, 110,
South Paca Street, Baltimore, Maryland, U.S.A., 1o send
them particulars of their products. A.P.M., Lid., of 15.
Bacon Street, Moncton, New Brunswick, Canada, wish
to undertake the distribution of British-made tclevision
acrial accessories, including masts. (B.o.T. references
ESB/10817/54, ESB/10807/54).

Exporting Amateur Gear.—The Export Services Branch
of the B.o.T. advise us that W. B. Dismukes, of 125,
Velarde, Albuquerque, New Mexico, U.S.A., would like tc
receive catalogues and price lists of British amateur trans-
mitting and receiving cquipment with a view to acting as
distributor in New Mexico. Further particulars are avail-
able from the Branch at Lacon House, Theobalds Road.
London, W.C.1. (Ref. ESB/13794/54.)

British manufacturers of Television Aerials, covering
the U.S. Channels 2-13 (54-216 Mc/s), and aerial acces-
sories are invited by C. L. Curren of Atlantic Television
Distributors, Ltd., 207, Charlotte Street, St. John, New
Brunswick, Canada, to send him particulars of equipment
by air mail.

Marconi’s recently shipped to Brazil complete sound
and vision equipment for a television station in Sao Paulo.
The installation included four television camera channels,
a vision mixer and associated equipment.

AIDS TO MECHANICAL

MANDLING

CLOSED-CIRCUIT television has a sufficiently promis-
ing future in the industrial field to warrant the commercial
introduction of suitable equipment, This, in the form
shown by Pye at the recent Mechanical Handling Exhibi-
tion and Convention organized by Mechanical Handling,
consists of two units. One is a camecra unit embodying
a miniature camera tube measuring 6in » 1in, operating
on the photo-conductive as distinct from the photo-
cmissive principle; it is known as a Cathodeon Staticon.

Focusing of the image is achieved by moving the tube
and its coil assembly to or from the three-lens turret by
means of gearing operated by an external knob.

The camera is entircly self-contained and includes ail
the tube operating circuits, power supply, pulse gencrators
for the 405-line or 525/625-line standards (there are two
models) and a v.h.f. oscillator which can be modulated
by the picture and pulse signals.

Either a video, or a modulated v.h.f., output can be
taken from the camera, the former for displaying on the
companion picture monitor and the latter for feeding intc
one or more normal television reccivers as required. Video
signals can be taken up to 1,000 ft and the r.f. signals very
much further.

The picture monitor embodics a 14-in tube with light
filter and is a precision instrument designed 10 give a
very high-quality picture.

Scveral of the special types of truck designed for
mechanical handling of materials and the finished product
were shown this year fitted with Pye v.h.f. radio telephone
cquipment. The set used is in most cases the “ Reporter »
which operates on 6 or 12 volts, gives an output of 1 to 3
watts according to which part of the 60- to 185-Mc/s
band it is operating in and employs amplitude modulation.
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Developments in

Sound Reproduction

NEW

THOSE who are interested in audio matters and like
to gain first-hand knowledge of new products by
discussion with manufacturers have long been
clamouring for a comprehensive Audio Fair in this
country. Until this comes about, it is necessary for
the enthusiast to attend at least three exhibitions, each
with some restriction either of space or objective, to be
sure of getting a reasonably broad view of what is new
in sound reproduction.

Accordingly, in reporting these exhibitions we
believe that a single review may be of more service
than a series of restricted articles on the individual
exhibitions, and we make no apology for laying the
emphasis on the equipment rather than on the occa-
sion on which it was shown.

Microphones.—A  directional  pressure-gradient
moving coil microphone, Type DPA, has been de-
veloped by Reslosound. It is of all-metal construc-
tion and employs an aluminium-magnesium alloy dia-
phragm 0.0005in thick with a self-supporting coil
working in a 0.02in air gap. Self-damped slit cavities
provide the requisite phase differences between back
and front of the diaphragm, and no absorbent material
is used. A spring-loaded ball joint allows 224 degrees
of movement from the vertical.

In the ribbon (Type MB8) and moving coil (Type
M?7) microphones recently introduced by Film Indus-
tries a semi-flexible metal tube gives instant adjust-
ment to any required position without the necessity
for clamped joints. The diameter of the ribbon
microphone is only 13in.

A new “pencil ” microphone has been developed by
Lustraphone. This is a miniature moving-coil type
for speech and is carried on a flexible tube which can
be fitted to a stand or desk mount It is designed for
speech with a frequency response from 150c/s to
10ke/s +4db. The sensitivity referred to

LE RN

Above: Cosmocord (Acos) Mic 36
crystal microphone.

7 Left: Film Industries Type M8 ribbon
ot microphone.
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PRODUCTS SHOWN AT RECENT EXHIBITIONS*

1V/dyne/cm? is —86db.  Another interesting Lus-
traphone product is a moving-coil microphone insert
(Type C151/HMF) designed to replace the carbon
microphone in standard telephone handsets for use in
v.h.f. communications where reduction of background
noise is important.

The inexpensive Mic 36 series of crystal micro-
phones introduced by Cosmocord (Acos) are of attrac-
tive appearance and can be adapted for stand or desk
mounting. They have an omni-directional response
substantially flat from 30 to 7,000c/s with a sensi-
tivity of —55db referred to 1 volt/dyne/cm’.

G.E.C. are now supplying an inexpensive counter-
balanced boom for use with their ribbon microphone.

Pickups —A diamond stylus is standard in the
latest moving-coil pickup developed by H. ]J. Leak.
The response is claimed to be within +1db from 40
to 20,000cs. On long-playing records the high-fre-
quency resonance is 21kc/s +2kc/s and, on the
shellac, above 27 kc/s. The low frequency resonance
is 20c/s +5c¢/s. Output is 11mV per cm/sec recorded
r.m.s. velocity. Playing weights are 5-6gm on 78
r.p.m. and 2-3 gm on long-playing records.

A new super-lightweight (Mark II) pickup by
A. R. Sugden (Connoisseur) works on the moving-iron
principle and employs a diamond stylus. The mass of
the armature is only 5 milligrams and the top reso-
nance on vinylite is in the region of 20-21kc/s. The
stylus tip is constrained longitudinally but sufficient
vertical compliance is provided to overcome pinch
effect, and to prevent damage if the head is accident-
ally dropped on the record.

Goldring, who have for many years specialized in
the design of electromagnetic pickups, have intro-
duced a “wvariable reluctance” (moving iron) turn-
over head of small size in which exceptionally wide
gaps reduce non-linearity distortion. The permanent

- B

®

'-L_.- !

Goldring variable reluctance magnetic pickup.

* Radio and Electronic Component Manufacturers Federation,

April 6th to 8th; Association of Public Address Engincers, April 28th
and 29th; British Sound Recording Association, May 22nd and 23rd.
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magnet is placed between the sockets of the cantilever
styli which form part of the magnetic circuit. The
coil arrangement cancels any hum picked up from
uniform external fields.

The HGP39/1 heads now available for the GP20
Cosmocord (Acos) pickup are designed to track any
accelerations which can be cut on commercial records

BARIUM TITANATE __—
ELEMENT

Acos accelerometer.

with a playing weight not exceeding 8gm. The sen-
sitivity of the Rochelle salt crystal element gives an
output of the order of 1 volt on standard and 1/3
volt on microgroove records.

A piezoelectric pickup (GCE3) using ceramic
(barium titanate) elements has been developed by
Garrard and will be supplied if required for extreme
tropical conditions. Acos also are actively interested
in all applications of barium titanite materials and
have produced a neat accelerometer unit, with this
substance as the pressure element, for use in ballistics
research and many other applications. It is capable
of withstanding and recording accelerations up to at
least 3,000 g.

Gramophone Turntables. — The latest Plessey
record changer will play 10-in and 12-in records

Garrard Model 30! transcription motor.
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mixed, and has three turntable speeds. Attention has
been given to reducing the time of changing, and
since the unit is designed to take long-playing records,
a lightweight pickup is fitted.

For the reproduction of high-quality long-playing
records a turntable mechanism of more than average
quality is a necessity, and to meet this demand Collaro
have introduced the Model 2010 which has a heavy
turntable and large main bearing. Two types are
available, one with a pickup arm capable of accom-
modating records up to 16in diameter.

The Garrard Model 301 transcription turntable
has been re-tooled and will be in quantity production
soon. The main bearing is machined from cast phos-
phor bronze and is pressure grease lubricated. Spring
mounting for all controls as well as for the induction
motor itself has been adopted to cnsure that vibration
is not transmitted to the pickup. An interlock be-
tween the main switch and speed change control
ensures that the intermediate friction drive wheel is
not damaged by excessive slip. Another recent pro-
duct of Garrard is the Type LRS2 large record
spindle, designed for use on RC110 and RCI11 record
changers with 7-in, 45 r.p.m. records with 11-in centre
holes.

The Swiss-made Thorens three-spced motor
(ES53PA) is now available in this country through the
Lowther Manufacturing Company.

Amplifiers.—Many cxcellent new high-quality
amplifiers have made their appearance, usually in
conjunction with comprehensive tone-control units
for the various recording characteristics used by
record manufacturers.

In the Quad II amplifier made by the Acoustical
Manufacturing Company, push-button sclection of
four main characteristics is provided, and other
variants can be obtained by using permutations of
two or more buttons. In addition, correct impedance
matching for all types of pickup is obtained by chang-
ing plug-in units at the back of the unit. The system
is flexible and will cope with future as well as existing
developments.

Provision is made in the control unit of the Leak
TL /10 amplifier for connection to a tape recorder—
either for recording or reproduction. This feature is
in addition to the usual input connections for radio
and records together with fixed compensating circuits
for the principal disc recording characteristics and
variable bass and treble controls.

Facilities for tape recording and playback are also
included in the RD Senior amplifier and control unit.
This amplifier, which is based on the Williamson
circuit and uses a C-cored output transformer, is rated
at 15 watts for 0.08 per cent distortion and 20 watts
for 0.2 per cent. For 15 watts output the input required
from a microphone is 3mV, from a gramophone
pickup, 6 to 8mV, and from radio, 40mV. An attrac-
tive feature is the translucent illuminated control
panel.

For public address work and for use in hospitals
and schools, G.E.C. have developed an “industrial ”
radio receiver/amplifier with an output of 15 watts.
Connections are provided for microphone or gramo-
phone and separate tone controls are included. There
1s a tuning indicator and a built-in 34in monitoring
loudspeaker. Another new G.E.C. product is an
inexpensive 8-10 watt amplifier capable of giving full
output from a ribbon microphone and with a fader
control for microphone and radio or gramophone
inputs.
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Rogers R.D. Senior amplifier and
control unit.

Quad Il quality control unit.

Trix T635 amplifier for mains or battery.

Four KT66 valves in Class AB1 paralle] push-pull
give a rated output of 100 watts in the Grampian 531A
combined amplifier and pre-amplifier. There are two
1512 microphone inputs, one 0.25M® gramophone and
one 0.22M!? radio input. The Grampian Type MS12
portable a.c./d.c. amplifier is also new. It gives 12
watts for 2 per cent distortion and has inputs for a
moving-coil microphone and a magnetic type pickup.
The weight is 131b.

N.S.R. Manufacturing, Ltd., have introduced a 15-
watt quality amplifier which is based on many years’
experience of p.a. installation work. Compactness and
reliability have been given priority and the controls
and inputs have been reduced to the minimum
essentials.

Neat workmanship and ready accessibility to com-
ponents under the chassis are noteworthy features of
the Trix T635 amplifier, which has been given a speci-
fication which meets the requirements of the majority
of sound reinforcement systems. Normally it runs
from a.c. mains and gives 30 watts output, but it can
also be run from a 6-volt converter unit, when the

WIRELESS WORLD, JuLy 1954

N.S.R. I5-watt quality amplifier.

power output available is 22 watts. The Trix T621
is a 25 (21) watt mains or battery operated amplifier
with a somewhat simpler specification.

Loudspeakers.—Rather more activity than usual
was evident among loudspeaker manufacturers repre-
sented at this year’s exhibitions. Plessey have intro-
duced a high-quality reproducer consisting of a 15in
low-frequency unit combined with an elliptical h.f.
unit mounted coaxially on a bridge across the main
cone—with the major axis vertical to give wide-angle
distribution of high frequencies in a horizontal plane.
This particular speaker will be sold through Amplion
(1932), Lud.

The cambric cone introduced by Whiteley Elec-
trical Radio has proved so successful that it has been
decided to fit it in their 10in and 12in concentric
duplex speakers, as well as in many other units in the
range. A new horn-loaded “tweeter” unit rated at
15 watts, is now available for use in conjunction with
W.B., 12, 15 and 18in and similar moving-coil dia-
phragm types.

The Kérting electrostatic tweeter (described in the
March issue, p. 148) is now being supplied by C. T.
Chapman (Reproducers). Also working on the electro-
static principle is the Type ESI tweeter recently
introduced by Grundig (Great Britain). It:is designed
for frequencies above 5,000¢/s, and for inputs up to
SOV (a.c.) with a polarizing voltage of 250.

A horn-loaded twin-diaphragm moving coil unit

Plessey 15-in dual high-quality loudspeaker.
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Rola-Celestion rear-protected car radio loudspeaker and (right) Grundig

ESI electrostatic loudspeaker.

Elac 4in . 7in elliptical Joudspeaker and (righty Wharfe-
dale 12-in Type 12/CS/AL loudspeaker.

(PM3) with a 2l-kilogauss flux density forms the
basis of the latest Lowther corner reproducer (Type
TP1). There is no electrical cross-over unit and a
smooth transition between the loading of the horns at
front and back of the diaphragm is effected acoustic-
ally by the design of the rear throat chamber. No
bass resonance device is used.

Wharfedale, in addition to their three-speaker
corner cabinet reproducer, were demonstrating a ver-
satile single unit Type 12/CS/AL with a wide fre-
quency range and good power-handling capacity. It
is fitted with an aluminium voice coil and a cloth
surround provides an effective termination for the
cdge of the diaphragm. The flux density of the mag-
net is 17 kilogauss.

A new high-quality loudspeaker, the * Victor,” has
been introduced by Pamphonic Reproducers. It com-
bines a 15in unit with a 16-kilogauss magnet,
operating in a vented chamber, with an elliptical high-
frequency unit mounted to give wide-angle diffusion.

Many manufacturers are now producing small
elliptical loudspeakers for television sets and car
radios where space is restricted. Rola Celestion have
a circular-diaphragm car-radio speaker with a pro-
tected back to minimize the possibility of accidental
finger damage during installation or servicing. This
combine was also showing an attractive range of
shallow miniature moving-coil loudspeakers ranging
from 2} to Sin diameter. The 24in unit has a depth
of only 1}in.

A new “pressure” driving unit (DC30, rated at 30
watts, has been developed by Truvox for use in con-
junction with their exponential horns. Six units are
combined in the LH100 projecto- loudspeaker which
will handle 120 watts over a frequency of 125-7,000 c/s.

In addition to the omni-directional sound diffuser
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Right: Sectional
model of 12-in W.B.
concentric duplex
loudspeaker with
cambric cone.

(DC/77) Goodmans Industries now make a smaller
version (CD/66) with an overall diameter of 12in and
a 6in unit rated at 6 watts peak.

Richard Allan, hitherto known for their cabinet
extension loudspeakers, have now entered the set
manufacturers loudspeaker market with 5-in (6,000
line) and 10-in (8,000 and 10,000 line) dustproof and
tropicalized units.

Tape Recorders.—In the Grundig TK9 recorder,
which is smaller and lighter than the 700L“ Reporter,”
separate fixed heads are used for top and bottom half-
tracks. The tape drive is reversible, and, in conjunc-
tion with switching of the heads, enables both tracks
to be fully recorded without changing over the spools.
With 850-ft of tape the playing time at 33 in/sec is
90 minutes with one break. An automatic brake stops
the tape at the end of each track.

The professional magnetic recording equipment
made by Leevers-Rich, and used by many of the lead-
ing film companies, can be obtained for a.c. mains
operation as well as for use with batteries, and the
Model D will accommodate spools of the N.A.B. or
European standard types up to 1liin in diameter.
Detail improvements have been made in the amplifier
layout, and the chassis can be hinged forward to give
more ready access to the underside. There is a separate
monitoring head, amplifier and loudspeaker, and in the
Type A21B unit a built-in 1kc/s oscillator and level
meter are included for routine checking of optimum
bias, amplifier gain and signal/noise ratio.

The tape mechanism used in M.S.S. recorders is
now available separately as a unit (Model X). In addi-
tion to the normal functions of recording, replay, fast
forward and fast rewind, the control knob has a fifth
“cueing ™ position which simultaneously energizes the
wind and re-wind motors to hold the tape at any pre-
determined place. M.S.S. are now producing their
own tape and are paying special attention to the pro-
duction of a highly finished working surface, for low
background noise and reduced wear on the heads.

A new 7-in plastic tape spool for “ Scotch Boy ” tape
has been introduced by Minnesota Mining and Manu-
facturing Co., with a 2}-in hub for quicker re-winding
and with improved tape anchorage slots.
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The “gear lever ”-controlled tape mechanism used
in the Simon Model SP/1 portable recorder is now
available as a separate unit. An interesting detail is the
use of parallel-action push rods for actuating the tape
pressure pads.

The design of the *“Soundmirror” (Thermionic
Products Model TP445), has been extensively revised
and now includes twin tracks and alternative tape speeds
of 3} and 7! in/sec. A separate mixer unit for two
microphones, radio and crystal pickup is available. The
new “Diplomat” office recording machine, like the
earlier “Recordon” makes use of flexible magnetic
coated discs. It is fitted with a built-in loudspeaker,
but the microphone can also be used for low-level
playback. Facilities are included for using the ampli-
fier as part of an “intercom ” system.

Wright and Weaire ~
Type YD/BF/2 tape
tecorder.

WIRELESS WORLD, JuLy 1954

Leevers-Rich Model D professional
magnetic recorder.

Wright and Weaire demonstrated the many forms in
which their tape deck can be used for entertainment:
or research. A new version of the domestic model will
be supplied with Noval valves and will be known as
Model 2AN. The scientific and industrial Model YD
has been completely redesigned in a more convenient
and compact form and will be known as Model
YD/BF/2.

Truvox gave a comprehensive display of the many
portable recorders making use of their Mark III tape
deck, and were also showing a neat “radio jack” in-
corporating a two-station tuner unit and germanium
rectifier, which, under favourable conditions, enables
broadcast programmes to be received by any audio
amplifier fitted with a standard Post Office type input
jack.

Thermionic Products ** Diplomat *' office recorder.

\ Underside of Simon tape recorder
unit.

“radio ‘ack "’

Truvox
broadcast receiver.
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Simplified Radio

w

it
Teleprinter Terminal

A NEW frequency-shift, dual-diversity, receiving
equipment (generally called a terminal) has been intro-
duced by International Aeradio for operating tele-
printers over radio-communication circuits where a
certain amount of manual control is acceptable. It
should fill the need for a relatively simple installation
for receiving meterological radio reports, press radio
broadcasts and for point-to-point radio traffic not
wholly automatic in operation.

The normal Type “ A” terminal can be operated by
switch selection on any one of five pre-set crystal-
controlled radio channels in the band 3 to 20 Mc/s.
Based on the IAL /Plessey “ Radprint ” equipment, it
consists of two double superheterodyne receivers
working in diversity with the first, or pre-selector as
it is called, giving an output on 2.1 Mc/s which is
converted to 455kc/s in the main receiver for ampli-
fication and demodulation.

The output from the two main receivers, which is
in the form of an a.f. signal, is fed into an electronic
diversity switch which selects the better of the two
signals and completely rejects the weaker. The final
amplifier gives an output sufficient to operate three
teleprinters. A schematic drawing showing the

RECEIVER

COMVERTEA

REYER

4
AHPLITIER

upP 1O 3 I
TELEFRINTERS

Schematic arrangement of the International Aeradio Type
*“ A’ dual-diversity teleprinter receiver.

arrangement of the main items of the equipment is
reproduced here.

A feature of the electronic switch is that the change-
over from one receiver to the other is effected so
quickly that the “mark” signal might be received on
one and the “space” on the other without interrup-
tion or distortion of the printed message.

All the equipment is assembled in a modern 19-in
rack-type cabinet standing 3 ft high and fitted with a
hinged door at the front. The whole is fully
tropicalized.

METAL

OUR report of the R.E.C.M.F. Exhibition (May issue)
may have given a somewhat misleading impression about
metallic film resistors. A sharp distinction should have
been drawn between the metallic oxide type, like those
that were shown by the Ministry of Supply, and the true
metallic film.

On the face of it, the metallic film offers many attrac-
tions, especially in the matter of stability and low noise.
Resistors consisting of metallic films deposited on glass
rods were in fact made commercially in the 1920s, but the
technique then in use did not lend itself to the production
of high ohmic values. A new method, described in British
Patent No. 689,795, is used by Painton and Company in
the manufacture, under the trade name of “ Metlohm,” of
true metallic film resistors in values up to 400,000 ohms.

The manufacturing process consists, briefly, in coating
a glass base with an extremely thin layer of a platinum-
gold solution, firing to bond the metal firmly to the glass
and burn away the unwanted ingredients in the solution,
and then scribe the coated surface by a photo-etching
process to produce a long, thin ribbon-like track.

The actual clements are cut from the parent sheet and
for the {-watt range (MF104) measure 1inx }inx 5 in.
A typical element, fitted with end-connecting wires, has
the appearance shown in the drawing. For protection the
resistors are given an overall coating of Silicone lacquer.

Resistance values range from 25 to 400,000 ohms with

— EE—

A typical etched pattern used on the new metal film resistors
made by Painton.
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tolerances of 1% to 29, and a positive temperature
coefficient of 0.025% to 0.027% per deg C. Over the
normal audio range the noise level is said to be better
than 0.05 #V per applied volt d.c. The shelf-life is good
as after 12 months’ storage the resistance change is less
than 0.29%.

An }-watt range (MF103) with resistance elements
measuring Yinx }inx y5in only is in course of pre-
paration.

THE Association of Public Address Engineers held
its fifth annual luncheon and exhibition in London
recently, at which the principal speakers were A. E.
Mason of the B.B.C., L. W. Murkham, the president,
and A. E. Buchan, the immediate past president. Mr.
Buchan paid tribute to the standards of quality estab-
lished by the B.B.C. over the past 25 years, and drew
attention to the increasing public appreciation of high
quality of reproduction in sound reinforcing systems. In
his opinion the time had come for the establishment of
standards of quality among responsible p.a. engineers;
those who ignored this trend would find themselves left
by the wayside. Mr. Murkham entered a strong plea for
more active participation by users of p.a. equipment in
the work of the Association, which had so far fallen
principally on the manufacturer and founder members.

The exhibition, which was well attended, showed the
products of seventeen firms, and details of some of the
items of interest are included in the report on another
page of this issue. Demonstrations of equipment were a
much-appreciated feature of the exhibition.

After the luncheon, the annual general meeting was
held, at which J. F. Doust was elected president for the
coming year.

Address Quality
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EUROPEAN

Some of the Engineering Problems

in International Exchanges

By J. TREEBY DICKINSON*

lT may be asked, what is the object of the present
series of experimental television exchanges between
cight countries organized by the European Broadcast-
ing Union? First, to seek to determine, under reason-
ably representative operational conditions, the
practical difficulties to be overcome, to establish a
code of good engineering practice and to test draft
specifications for the technical performances of the
different kinds of links. It is also providing an oppor-~
tunity for the concentrated training of operators and
for enabling the officials responsible for programme
production and presentation to obtain first-hand
knowledge of the potentialities and limitations of the
system.

There are, in effect, three phases in the develop-
ment of a European television network. The first,

— —the linking of countries hv-temporary and often trans-

portable radio links provided by the television
authorities and set up for each individual operation;
the second, when permanent interconnections between
neighbouring countries are provided by the tele-
communications administrations of the countries
concerned; and the third, when each country has
adequate facilities for the transit of exchange pro-
grammes over circuits quite separate from those pro-
vided for distributing its own domestic television
programmes.

At present the establishment of a single vision
channel across Western Europe involves the tem-
porary installation of a very large quantity of equip-
ment, often in locations which are difficult of access,
and this material has in general to be temporarily
released from its normal assignments.

The planning engineers would have preferred to
carry out these tests in camera, but the very high costs
involved and the necessity of diverting staff and
equipment from normal programme operations
virtually made it essential to broadcast the pro-
grammes relayed, and, in general, they are being
transmitted by all the eight participating countries.

The operation is probably unique in the field of
broadcasting for the amount of international col-
laboration which went into its organization. It has
involved not only the television engineers and pro-
gramme officials from the broadcasting organizations
of the ecight countries but also engineers of the
national telecommunications administrations who
were required to provide extremely elaborate tele-
phone facilities for carrying the sound components
of the programmes, for the norma! ¢ngineering control
and for programme and engincering co-ordination

* European Broadcasting Union.
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The paraboloid for the normal link with Paris can be seen
at the top of the tower of the Lille town hall, which also
houses the international co-ordination centres. The tower
also carries the paraboloids for the links with Cassel (for
London) and Flobecq (for Brussels).

purposes. One technical principle adopted was that,
where a radio-link crosses an international frontier,
the whole link, including both the transmitter and
the receiver, should be the responsibility of one of
the countries. Either the transmitter or the receiver
would accordingly have to be installed and, in many
cases, manned in a foreign country.

There are, in effect, three television networks in
Europe: —The B.B.C. network of nine stations,
operating on 405 hnes, the composite chain consisting
of four 819-line stations in France, two 625-line sta-
tions in Holland and two in Belgiumt; and the 625-
line network comprising 16 transmitting stations in
Germany, two in Switzerland, nine in Italy and one
in Denmark.

The ultimate object is to have available technical
facilities for relaying television programmes from any
one of the countries to any other, tut the object of
the present series of exchanges is to determine the
practicability of connecting up the existing national
networks into a single entity, so that a television pro-
gramme originating in any one of the countries could
be radiated simultaneously in all the eight countries.

The problem in its simplest terms was to decide
upon the most expedient means of interconnecting
the countries and the most approprlatc locations for

1The two Bdgnn stations use modxﬁed versions of the French
819-line system and of the so-called ‘‘ European ” 623-line system.
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the equipment necessary for the conversion of the
signals from one system to another. From the ex-
perience gained, it is hoped to prepare operating
procedure and suitable performance specifications,
applicable at any rate to the extremely heterogeneous
circuits which will have to be used until permanent
wide-band international interconnections are provided
by the telephone administrations.

From the sketch map it will be seen that, in effect,
England has to be connected to the Dutch-Belgian-
French group and that group to the German network,
which itself has to be connected in the north to Den-
mark and in the south to Switzerland and Italy.
Moreover, each of these connections has to be
two-way.

On the fiith floor of the campanile of the Town Hall
at Lille, the Radiodiffusion-Télévision Francaise has
temporarily converted its only large television studio
in Lille into two International Co-ordination Centres,
one for the programme and presentation aspects, the
other for enginecring matters. The Technical Co-
ordination Centre is equipped with picture monitors
for the three different standards, waveform monitors
and the like, together with direct telephone circuits
to the Technical Control Centres in each of the
eight countries, with a direct teleprinter service for
cxchanging reports and other information.

As the equipment available was all extremely diverse
in design and performance and as there was very little
accumulated experience upon which to draw, it was
necessary to prepare first of all a provisional perform-
ance specification for this operation. This would, it
was hoped, be adequate to ensure the transmission of
acceptable pictures, but would at the same time not
be beyond the capabilities of the large number of
different links in tandem. The main requirements de-
cided upon (principally from B.B.C. recommenda-
tions) included : —

Video pass-band.—The upper frequency response
should be such that the time of rise, measured at any
point of handing over responsibility, for a square
wavefront amplitude representing peak white, does
not exceed 0.3 microseconds, counted from 10 per cent
to 90 per cent of the final amplitude.

Random noise.—Should not exceed 50 per cent of
the sync. pulse amplitude.

Hum.—Should not exceed 15 per cent of the sync.
pulse amplitude,

Synchronization amplitude variation with picture
content.—Variation should not exceed +10 per cent
of synchronization amplitude, between white and black
pictures.

Suppression periods.—The  post-synchronization
suppression period should be at least 5 microseconds.
The tilt should not exceed +10 per cent synchroniza-
tion amplitude.

WHITE LEVEL —-—-—c—

VARIATION
BLACK LEVEL

SUPPRESSION LEVEL™ j
SYNC LEVEL —— - e e e |

A (LONG PULSE)

Standardized test signals used during the experiment.
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Overshoot.—Should not exceed 20 per cent of syn-
chronization amplitude.

Gradation.—Should be linear within 30 per cent,
measured as the difference between the slope at any
point on the reproduced saw-tooth signal, and the
slope of the straight line joining its extremitics.

Pattern interference.—Should not be worse than
~40db in the lower half of the video spectrum or
—30db in the upper half.

Picture black level.—There should be a difference
of at least 5 per cent of the synchronization amplitude
between the picture black level and the suppression
level, to allow deformed sync. pulses to be removed
completely without risk of mutilating the picture
signals, where it is necessary to provide entirely new
sync. pulses to render the signals suitable for onward
transmission. To permit these parameters to be ob-
served and measured with the minimum of difficulty,
the following three standardized test signals were
used (see diagram).

Test Signal A.—This is a flat-topped pulse of the
full length of the line, repeating at line frequency.
After remaining at full-white amplitude for a minute
or two, it is slowly reduced to picture black-level,
where it also remains a little while. It is used to
show up any change of synchronization amplitude
with varying picture content, and also to measure the
overshoot noisc and interference.

Test Signal B.—This consists of one or more
narrow pulses of full-white amplitude. It is used to
show up the time of rise, the overshoot and the differ-
ence between picture-black and suppression levels.

Test Signal C.—This is a saw-tooth of full-line
length rising uniformly from picture black-level to
full-white level and is used to indicate the linearity
of gradation.

In addition to these signals, test patterns of various
kinds incorporating gratings for assessing the trans-
mitted definition are used, together, of course, with
“live” camera shots and films.

The problems on the sound side are too various
to be discussed here, especially as they are organiza-
tional and programme problems rather than engineer-
ing ones.

Few of the engineers were quite prepared for the
very satisfactory pictures which were transmitted from
Rome and Montreaux to all the other countries on
6th June, the day when the series of programmes
opencd, though there were temporary breakdowns.
The last few minutes of the transmission from the
Vatican were marred by picture jumping caused by
surges on the supply mains at Milan, which was then
experiencing a severe thunderstorm.

It is, at the time of writing, too early 1o make any
prediction, but it seems justifiable to say that, apart

B (SHORT PULSE) C (saw-TooTH)

More than one short pulse (B) may occur during the line period.
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from unreliability due to the absence of reserve converters. The results that they are giving, however,
equipment on the various links, the transmission justify the view that normal development will in due
problem appears soluble along the lines that we have  course enable results to be obtained of a quality
adopted. The weak points are certainly the standards  acceptable to the great majority of viewers.
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Television I.F.

Inquiry

Aspects of Receiver Design in Various Countries

By G. Hl. RUSSELL, Assoc.Brit.I.R.E.

[N December, 1952, a questionnaire on television
receiver problems was sent to manufacturers’
organizations in a number of countries by the
European Broadcasting Union’s technical centre.
Replies were received from Belgium, Denmark,
France, Germany, Holland, Italy, Sweden, Switzer-
land, the United Kingdom and the United States of
America at various dates during 1953 and 1954. These
replies are given in a document recently published by
the E.B.U.* This report deals mainly with intermediate
frequency problems but also includes some interesting
information on other aspects of receiver design in the
various countries. The object of the questionnaire was
to ascertain whether any measure of international
agreement could be obtained on specific technical
points, and on the basis of this inquiry the E.B.U.
evidently intends to pursue this admirable objective.

On the subject of choosing intermediate frequencies,
six major causes of interference were listed: second
channel, i.f. breakthrough, oscillator second harmonic,
if. harmonics, oscillator radiation from a nearby
receiver, and harmonics of Band I transmitters appear-
ing on Band III. Respondents were asked to say which
of these they considered most important, and why.
Each country was also required to give intermediate
frequencies in general use and those that will be in
general use in the near future, indication to be given
in each case of whether the oscillator frequency is, or
will be, above or below the signal frequency. The
replies to these last questions are given in the table.

Local Conditions

The replies on the question of interference are, as
one would expect, very much conditioned by local
considerations. For example, whereas Belgium, Den-
mark, Germany, Holland and the U.S.A. consider
second channel interference as the most important,
Italy places it about third on the list, claiming that the
disposition of her transmitters effects a considcrable
alleviation of this problem. On the other hand, Ttaly
is very worried about the effects of the harmonics of
the f.m. sound broadcasting stations. Another example
of local thinking occurs over the question of i.f. break-
through, considered to be the most important source
of interference in Sweden and the U.K. but the least
important in Holland. The reason for Sweden’s fears
is that public-services transmitters operate in the
recommended if. bands. France is very pessimistic
about the whole problem of interference, stating, quite
correctly, that no i.f. will give complete immunity and
that the solution lies in that elusive talisman, :nter-

* Document Tech. 3062. * Enquéte de I'U.E.R. sur le choix
des fréquences intermédiaires dans les récepteurs de télevision (et
questions connexes).” Not available to the general public.
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national agreement. No opinions are expressed on the
relative importance of the six sources of interference
listed. There is a private contribution to the docu-
ment from Britain and in this the analysis of the
problem and the conclusions reached are similar to
those published in Wireless World recently.* One of
the more surprising results obtained from an examina-
tion of the answers is that oscillator radiation is con-
sidered of so little importance. No one, except the
U.K.,, places it higher than fourth in importance, the
majority rating it as fifth or sixth.

Some information is given on oscillator radiation in
America and this country. The limits proposed by
R.E.-T.M.A. (Radio, Electronic and Television Manu-
facturers’ Association) in the U.S.A. are 50uV/metre
at a distance of 30 metres from the receiver for Band I.
The corresponding figure for Band III is 150uV/
metre. Elsewhere in America, a figure of 154V /metre
has been proposed as both desirable and practicable.
The B.R.E.M.A. limits are also quoted. To show how
far the industry is from achieving these limits, results
of measurements of receivers are given. Receivers
measured in America at various periods in 1950, 1952
and 1953 gave between 63 and 7624V /metre at a
distance of 30 metres from the receivers on Bands II
and ITI. A British receiver is quoted as having given
8901V /metre at a distance of 10 metres from the
receiver instead of the recommended 20u1V/metre.
The American manufacturers, having placed oscillator
radiation as fourth in order of importance, evidently
do not see eye to eye with the F.C.C, as that body
considers the radiation problem so serious that they
have threatened legislation if manufacturers do not
conform to the recommended limits.

It is only to be expected that at u.h.f. all forms of
interference are intensified owing to the difficulty of
providing adequate pre-selection at these frequencies.
Representative oscillator radiation figures lie between
512 and 2,840 uV/metre at a distance of 30 metres
from the receiver at frequencies between 375 and
810 Mc/s. The difficulties at u.hf. of providing
adequate protection at the receiver against interference
have been recognized in the U.S.A. and a solution has
been adopted which provides protection by
frequency allocation. It is based upon the standard
i.f. (41.25 and 45.75 Mc/s sound and vision carriers
respectively) and a standard channel separation of
6 Mc/s. This frequency allocation system operates as
follows :

(a) Protection against oscillator radiation: trans-
mitters 7 channels apart (42 Mc/s) must be separated
by at least 60 miles. .

(b) Protection against second channel interference

* ““Two-band Television Receivers,” by G. H. Russell, April, 1954,
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(sound and vision); transmitters 14 and 15 channels
apart (84 and 90 Mc/s) must be separated by at least
60 and 75 miles respectively.

(c) Protection against if. beat interference: trans-
mitters 8 channels apart (48 Mc/s) must be separated
by at least 20 miles.

(d) Protection against intermodulation interference :

transmitters 6 channels apart (36 Mc/s) must be
separated by at least 20 miles.
LF. beat interference refers to a situation where two
signals beat together to produce an interfering signal
whose frequency is equal, or close to, that of the inter-
mediate frequency. For the parameters chosen this
can occur with transmitters 7 or 8 channels apart.
The former was covered in (a). Intermodulation in-
terference occurs when two signals beat together to
produce an interfering signal whose frequency is
equal or close to that of the signal being received.

Systems in Use

It may not be generally realized that five television
systems exist in western Europe to-day. First of all
there is our own 405-line system. Next comes the
C.C.LR. system, used by all the countries of western
Europe which have television except Belgium, France
and ourselves. This operates with 625 lines, negative

picture modulation, f.m. sound, 5.5-Mc/s spucing be-
tween sound and vision carriers and 7-Mc/s channel
width. Then there is the French system, operating
with 819 lines, positive modulation, a.m. sound, 11.15-
Mc/s spacing between sound and vision carriers and
14-Mc/s channel width. Lastly comes Belgium with
two systems: a French service which operates with
819 lines and a Flemish service with 625 lines, both
with positive modulation, a.m. sound, 5.5-Mc/s
spacing between sound and vision carriers and 7-Mc/s
channel width. A further complication lies in the
fact that in the French system the relative positions
of the sound and vision carriers are inverted as com-
pared with the C.C.I.R. and Belgian systems.

This poses some rather pretty problems in the
frontier regions of Europe and particularly in Bel-
gium where, depending upon the geographical loca-
tion, it is possible to receive alternative programmes
from France, Germany or Holland. A demand for
multi-standard receivers evidently exists in all these
countries, but not in those which are separated from
countries using other systems by long distance or by
mountainous terrain. The provision of a multi-
standard receiver may testify to man’s ingenuity, if
not to his gocd sense, but the reader can judge for
himself. Here are some of the replies, summarized,
which were received in answer to the part of the

Table of intermediate frequencies in current use and those that it is expected will be in general use in
the near future.

Intermediate Frequencies In Future Intermediate
Current Use Frequencies
| |
‘ Position of Position of
Country | Vision i.f. Sound i.f. Osc. Vision i.f. Sound i.f. Osc.
(Mc/s) (Mc/s) relative to (Mc/s) (Mc/s) relative to
Signal Signal
‘ Frequency | Frequency
Belgium .. .. .. 4175 | 36.25 Above and —_ — —
| 25.5 20 below ‘
Denmark .. S .. i Below 25
41.75 36.25 Above
39.75 | 34.25 Above 39.75 34.25 Above
R o T e 28 gg Sound i.f. lower than vision i.f.
gg gg Sound i.f. higher than vision i.f.
i} ]
Germany About 25 | e Above | 38.9 33.4 Above
Holland 235 [ 18 Above ' 38.9 33.4 Above
| Traly o0 50 50 25.75 20.25 Above '
| 45.75 | 40.25 Above 45.75 40.25 Above
Sweden o 235 | 18 Above _ _ _
| 39.5 34 Above
Switzerland o .| 235 18 =
: 39.5 34 — 39.5 34 —
United Kingdom 12—13 — Below (
16 = Above —_ _ -_
34 —_ Above
U.S.A. .. .. .. | 2575264 2125—21.8| Above |
l 45.75 41.25 | Above 45.75 41.25 Above
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questionnaire concerned with receiver design and
performance.

Belgium.—Nine-channel receivers are being manufactured
capable of operating on four systems. A 12-position tuner
is fitted but only nine positions are actually used. The tuner
is provided with a fine tuning control. The wavechange
switch automatically sclects the system appropriate to the
station being received; c.g., for German stations the receiver
is automatically switched to negative picture modulation and
f.m. sound. Only the line frequency is controlled indepen-
dently. This must be so because Belgian transmitters are
arranged to work with either line frequency in the event of
relayed programmes. It is not clear how the differences in
bandwidth requirements between the French systems and the
rest are brought about, but it is mentioned that one Belgian
manufacturer fits an cxtra switch which varies the if. pass
band from 5.5 to 11.15 Mc/s. Sensitivity is 10-15 xV for
Band I and 20-50 «V for Band IIl. Input impedance is 75

Denmark.—In practice, there are no receivers available
capable of receiving all the C.C.I.R. channels, but 50 per cent
of Danish receivers arc fitted with a turret tuner in which
it is a fairly simple operation to insert coils corresponding to
any of the channels. The majority of the other receivers in
use are of the single-channel variety with space provided for
a similar tuner. The insertion of new coils into an existing
turret costs two to five per cent the initial cost of the
receiver, and the fitting of a tuning unit 10 to 20 per cent.
In either case it is necessary to return the receiver to the
dealer or the manufacturer for the work to be carried out.
It appears that the majority of customers prefer the single-
channel receiver once they know that they can have the tuner
fitted if required. One * straight” receiver was being made
in Denmark in 1952: all others are superheterodynes with r.f.
stages. The sensitivity of the single-channel receiver is
200-300 #V and the multi-channel 30-75 «V  Most aerials are
of the two-element variety with 70-2 coaxial feeder.

France.—As at prescat only a onc-programme television
network is visualized for the whole of France, French manu-
facturers consider that the most useful receiver would be
single-channel with ecasily interchangeable coil-deck. If the
customer moves to an arca which is served by a different
transmitter from that to which the receiver is tuned, the coil-
deck can be changed in his home at an estimated cost of five
per cent of the original cost of the receiver. Although it is
possible that at some time in the future a second programme
may be available, the public do not appear to be unduly
worried about the prospect. For the frontier regions it has
been suggested that a receiver similar to the Belgian might
be an answer, but the matter is still under consideration.
In the meantime, a receiver has been built for the Strasbourg
region (where it is possible to receive German programmes)
which employs two separate if. amplifier chains; one using
37.6 and 26.45 Mc/s for vision and sound, the other with
28.5 and 23 Mc/s. The inversion of the vision and sound
carriers is presumably carried out by placing the oscillator
above or below the carrier frequency. One or two r.f. stages
are employed and a fine tuning control is provided on all
receivers. Proposed sensitivities - are, for Band III, better
than 5004V for “standard” receivers and better than 50xV
for “ fringe ” receivers (759 input impedance). These figures
are quoted for 10V peak-to-peak output at the tube when
the signal is 30 per cent sine-wave modulated. Sensitivity
requirements for Band I have yet to be determined.

Germany.—All receivers except one are multi-channel. All
employ an r.f. stage and a fine tuning control. The majority
are switch tuned. Some receivers are made for Band III
only, but can be converted to Band I if returned to the
factorv. No provision is made for other systems of trans-
mission, and it is not made clear whether a demand for such
receivers exists. Average sensitivity for 30db signal-to-noise
ratio is 200-5004V. Input impedance js 24002, The standard
aerial is a half-wave folded dipole with reflector and director.

Holland.—Recceivers actually on the market are of two
types: a four-channel version for Band I only and a 10-
channel version for Bands I and IIl. All have a tuned r.f.
stage, and continuous tuning is provided in conjunction with
a turret switch. Sensitivity figures are given for ‘regional”
and “sensitive” models as follows: 500 #V on Band I and
650 »V on Band III for the first, and 50 »V on Band I and
100 #V on Band III for the second. It is proposed to improve
the sensitivity of the * sensitive” receiver in the future to
15 nV for Band I and 25 »V for Band III

Italy.—Reccivers being made in Italy operate on five
channels between 61 and 216 Mc/s. It is possible that when
the final disposition of Italian transmitters is known, single-
channel receivers will be made on a limited scale for certain
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areas. Most receivers are superheterodynes with r.f. stage,
switch tuning and fine oscillator tuning control. Sensitivity
figures are quoted for 20 db signal-to-noisc ratio and 20V
peak-to-peak at the tube as follows: 150-200 »V for Band I
and 250-350 »V for Band III. Input impedance is 3009.
Nearly all receivers use the intercarrier-sound system.

Sweden.—As the Swedish tclevision service is still experi-
mental practieally no receivers of Swedish manufacture exist.
Imported models have a 10-channel tuner. This is another
country for which only one programme is visualized. Never-
theless, it is felt that many receivers will require at least two
channels, as it may be possible in certain areas to receive
foreign programmes; e.g., in the south from Denmark. To
combat oscillator radiauon an rf. amplifier is considered
necessary, even on a simple receiver. It is expected that the
following will be the sensitivity requirements. Single-channel
receivers: 200 ¢V for Band I and 500 »V for Band IIl
Tunable receivers: 30-60 #V for Band I and 50-100 sV for
Band III. These figures are for 3V output at the tube when
the signal is modulated 30 per cent. Owing to the existence
of large numbers of blocks of flats in the towns communal
aerials will be largely used. It is intended to provide high-
power transmitters for densely populated areas to permit the
use of indoor aerials. Communal aerials erected on adjacent
high ground are recommended for remote villages.

Switzerland.—The Swiss television service was still in the
experimental stage when the replies to the questionnaire were
sent. These are, therefore, rather in the nature of recom-
mendations than an expression of fact or opinion. It is ex-
pected that single and multi-channel receivers will be in equal
demand. Recommended acrials are similar to those in use
in Germany, except that 60% unbalanced feeder is given as
an alternative to 2401 balanced.

U.S.A.—AIll v.hf. receivers have |2-channel tuners. Most
employ switched channels as this is the method of tuning
preferred by Americans. During the first six months of 1953,
15 per cent of all receivers manufactured had a u.h.f. band.
By the end of the year this type of receiver had reached 40
per cent of total production. Two methods of u.h.f. opera-
tion are in use. One uses a tuner which converts directly
to the receiver if.; the other has a converter which turns
the receiver into a double superheterodyne, one of the v.hf.
channels being used as the first if. A large number of
receivers are being used with separate tuners or converters
which cost_between $10 and $50. Two methods of u.hf.
tuning are in use. One employs a turret switch with a fixed
number of positions; the other is a continuous tuning system.
With the turret switch method, channels can be changed by
changing the coils—an operation that can be carried out in the
customer’s home without the use of a soldering iron. As
there are 70 u.h.f. channels, continuous tuning systems are
favoured by the manufacturer, if not by the customer. R.F.
amplifiers are always used at v.h.f. but rarely at u.h.f. Most
receivers have a sensitivity of 70 »V; lhe.u.h.f. ﬁgpre is a
little higher than this. At this level noise is perceptible, but
the picture is considered acceptable. The majority of the
receivers are used with indoor aerials or with s.mgle—elenj.em
dipole aerials mounted on the roof or in the attic. In fringe
areas folded dipole aerials with reflectors mounted at a height
of 50-100ft are usual.

The French reply also contains some interesting
information on the aerial situation in that country.
Until September, 1953, landlords had the right to
oppose the erection of aerials on their premises and
evidently used it, for on that date an edict was pub-
lished decreeing that television and radio are, like
the telephone, public services. As such, the land-
lord cannot (under certain conditions that have yet
to be determined) object to the installation of an
outdoor aerial. Nevertheless, this evidently does not
solve the problem, as the French nation, being both
practical and artistic, dislikes outdoor aerials, partly
because of their cost and partly because of @sthetic
considerations. Technical problems still to be solved
are those relating to multi-channel, multi-directional
aerials and communal outdoor aerials, which raise
judicial and administrative problems as well. Some
communal aerials already exist in Paris, but it is felt
that television development in France will depend to
a great extent on the ability of receivers to operate
satisfactorily with indoor aerials.

On the question of whether any provision is being
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made in receivers for the reception of colour tele-
vision, all countries answered negatively except
America and, surprisingly, Sweden. It appears that,
as the start of a television service has been so long
delayed in Sweden, it may well come about that
monochrome and colour television will be introduced
almost coincidentally. One of the modifications sug-
gested is that the if. bandwidth be reduced by onc
megacycle to reduce the possibility of interference
from the colour signal to monochrome receivers.

To the question of whether it would be possible to
standardize the phase distortion in receivers so that a
pre-correction could be made at the transmitter,
answers ranged from a downright “ no” from Belgium
to an enthusiastic “ves” from Sweden. America
considers it a possibility that such an arrangement
might be introduced for colour television.

In the “conclusions ” to the E.B.U. document, part
of an editorial in Télévision by E. Aisberg is quoted:
“A radio receiver can be used practically any-
where in the world. In revenge, a television receiver
must be made, if not for each transmitter, at least for

LETTERS TO

each country.” When it is remembered that one more
television system exists in castern Europe, making a
total of six for Europe alone, for the present, one
can only add that television’s revenge has been
remarkably complete. The situation may yct be
saved when Europe embarks upon Band IV and
colour television, and we must surely all hope that
the efforts of organizations such as the E.B.U. will
be crowned with success when they attempt to obtain
international agreement on these matters. Unfortu-
nately, while all countrics are in full support of inter-
national agreement, they arc all very vague as to the
method of attaining it. The situation is best summed
up by Sweden’s succinct observation that the possi-
bility of such agreement “seems utopian.”

In the meantime, perhaps the one redeceming feature
of the present diversity of systems is that it possibly
makes engineers’ lives more interesting. In conclu-
sion, one cannot help remarking that it is a great pity
that the mainland of Europe did not adopt a certain
well-tried system which uses 405 lines, positive modu-
lation, a.m. sound, etc., etc. .

THE EDITOR

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

Transistor Symbols

WITH regard to letters in your March and April
issues by F. Oakes and Henry Morgan on symbols
for transistors, I enclose a copy of a DRTE/EL
Memorandum* on the subject.

There is a small group at the Electronics lLabora-
tory of the Canadian Defence Research Telecom-
munications Establishment, under N. F. Moody,
which has been working on transistors for some time.
We have adopted this coavention for our own
publications, particularly because it contributes to
our understanding of the operation of circuits.

You will note that our convention has been
developed from the electrical function of transistors
rather than their mechanical form. Mr. Morgan’s
symbols represent the mechanical form of a diffused
junction, or alloy transistor, and would not suggest a
grown junction or surface barrier.

Since the enclosed memo. was written I have seen
several other conventions used. Some of these use
features of ours, and the trend seems to be towards
one like we suggest.

I feel that the convention suggested in the memo.
is a logical beginning from which symbols for new
semi-conductor devices can grow.

Ottawa, Canada. P. M. THOMPSON.

[* The following is an cxtract of the relevant part
of the memorandum.—Eb.]

“ 4 Logical Convention Based on p-n Junctions.

“Jt is well known that a junction rectifier or diode con-
sists of a p-n junction, a junction transistor of two such
junctions, and compound transistors of several. Also the
impedance characteristics of the emitter of a junction
transistor are those of a diode polarized in the forward
direction, and the collector of a diode polarized in the
reverse direction.
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“ There is an accepted symbol for a rectifier, as shown
in Fig. 2 (@). It is suggested, therefore, that they should
be drawn as combinations of these rectifiers. This leads
to a convention for drawing transistors as shown in Fig. 2.
The p-n junctions are shown as they are in the standard
rectifier convention, and the emitters are shaded, or could
be marked with a dot.

“A point transistor may be regarded functionally as a
p-n-p transistor with @ > 1, and hence the base current
flowing the opposite direction. It can also be considered
as consisting of two point diodes.

“Diodes or rectifiers are commonly drawn either as
shown in Fig. 2 (a) or in Fig. 3 (a). It is suggested that
Fig. 2 (a) should represent a junction diode, while the

(a) (b) () (d)
Fig. 2. A convention for junction trans-  (a) (b)

istors. (a) rectifier, (b) p-n-p trans-
325

(e)

istor, (c) n-p-n transistor, (d) p-n-p-n
compound transistor, (e) p-n-p sym-
metrical transistor.

Fig. 3. A convention for point trans-
istors. (a) rectifier. (b) transistor.
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LETTERS TO THE EDITOR .

use of Fig. 3 (a) should be confined to point diodes. The
above convention for junction transistors can be modified
for point transistors as shown in Fig. 3.”

British Colour Television

I THINK all engincers will agree that the Americans
have earned the admiration of the technical world
for the vast effort which has been put into their colour
TV. And the result of all this effort has meant that
a colour TV system has been evolved which can only
be rivalled in complexity by those mysterious units
installed in every automatic telephone exchange. In
spite of this complexity, however, man’s ingenuity has
been stretched to a remarkable degree, and the system
is capable of transmitting a colour picture from A to
B. That is, of course, if one has unlimited financial
resources and one or two skilled engineers are
supplied with each receiver.

At some time in the future we must make a deci-
sion in this country as to the exact colour TV system
which we shall inflict on our children and grand-
children. Without a doubt, once the receivers are
sold we cannot change the system. It must therefore
be a good system. With no colour service in opera-
tion the way must surely be obvious. The engineering
profession and the various technical committees must
not be subject to pressure from anywhere during these
early colour TV decisions. They must not be
panicked into thinking that any colour picture is
better than none.

Here is a chance that will not occur again. The
scanning standards must be reviewed. The u.h.f.
bands must be considered. Due consideration must
be given to the wonderful work done by the N.T.S.C,,
but this must not be allowed to affect our own

continued

approach to the problem. To make the system com-
patible may tie a weight round the necks of every
receiver designer for the next century—so is it worth
it?

The N.T.S.C. systemn has several disadvantages, all
of which have been fairly stated in the published in-
formation. The one major handicap to my mind is
that “it doesn’t seem the way to do it.” (I would
hasten to add that I have no other workable solution!)
In the past all major technical achievements have been
finalized in a workable form in much the same way
as had been predicted as a “dream solution” prior
to the final realization. - Dare we also anticipate the
way to do colour TV? With one pick-up tube and
the c.r.t. of the future that changes its colour accord-
ing to a potential applied to an electrode (see “The
Chromoscope.” Proceedings of the National Elec-
tronics Conference, 1947, p. 549).

The engineer who works all day at his bench and
who specializes in one branch or another may tend to
lose sight of the larger goal which must be sought.
Colour TV is desirable because at present there is
something missing. That in itself is a challenge.
That something may or may not be worth while, and
indeed the colour picture will not be worth while if
the resulting receiver is not a practical proposition.
After all, surely that is what we must keep in mind.
Whether we like it or not the real reason why anybody
buys a TV set is to have a box in the corner that gives
pleasure and entertainment to those who watch the
screen.

Television, we are always being told, is a family
affair.  There is little doubt that all colour TV
designers should remember this. Receivers at £250
to £300 will not sell—not even in America.

Carshalton, Surrey. CHARLES A. MARSHALL.

COMMERCIAL

Five-core Solder giving quick release of flux; brief technical
details in the 2nd edition of “ Modern Solders,” an illustrated
booklet from Multicore Solders, Hemel Hempstead, Herts.

H.T. Transformers; a leaflet giving specifications with the
unusual feature of listing d.c. output voltage with current and
the d.c. regulation for a given transformer, valve and capacitor
combination. From Radford Electronics, 149 Newfoundland
Road, Bristol 2.

Record Storage Cabinets in polished walnut, with top large
enough to take a receiver or record player.. Leaflet from
Whiteley Electrical Radio Co., Victoria ~Street, Mansfield,
Notts.

Miniature Soldering Iron for 2.5-6 V supply a.c. or d.c.
With 4-V transformer (also available) the heating time is 6
seconds. Leaflet from Arthur Gray, Ltd., 150-152 Charing
Cross Road, London, W'.C.2.

Marine Broadcast Receiver (Cameo Senior, model RM215);
.a 5S-valve superhet covering long, medium, trawler and short
wavebands.  Specification and descriptive leaflet from Rees
Mace Marine, 11 Hinde Street, Manchester Square, London,
w.1.

Vacuum Pumps (03 and mercury diffusion types), silicone
pump fluids, leak detectors, ionization (fauges and other
vacuum equipment described in illustrated technical leaflets
from W. Edwards & Co., Manor Royal, Crawley, Sussex.

Superhet Chassis with gramophone connection, bass and
treble controls and push-pull output giving 8 waus. Specifica-
tion on a leaflet from Tape Recorders (Electronics), 3 Fitzroy
Street, London, W.1.
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Automatic Mains Voltage Regulator, using motor-driven
variable auto-transformer, with stabilization of within +19%
for input variation range of 50 V. Max. load current 22 amps.
Illustrated leaflet from Airmec, High Wycombe, Bucks.

Digital Computor of plug-in unit construction with 550
valves, punched-tape input and typewriter output. The digit
rate is 333,000 per second and the power consumption 6 kVA.
Specification and brief description from Elliott Brothers
(London), Century Works, London, S.E.13.

Anti-vibration Mounts for airborne equipment, with air
damping and non-linear springs giving substantially constant
natural frequency (8 ¢/s) with varying loads. Catalogues from
Cementation (Muffelite), 39 Victoria Street, London, S.W.!I.

Power Rheostats, toroidal wound, in five sizes from 25 to
150 watts and interchangeable with certain American types.
Illustrated brochure of technical data from the British Electric
Resistance Co., Queensway, Enfield, Middlesex.

Marine Radar Operation; a brochure on the Marconi
** Radiolocator 1V ™ giving a pictorial explanation of the con-
trols to avoid frequent reference to the detailed instruction
manual. From Marconi Marine, Marconi House, Chelmsford,
Essex, price 4s.

Government Surplus Equipment; a new illustrated catalogue
from A. T. Sallis, 93 North Road, Brighton, Sussex, price
(including postage) 1s inland, or 2s 6d overseas by air mail.

Crystal Set, using germanium diode, mounted on standard
two-pole telephone jack and intended to be plugged into any
amplifier with a high-impedance microphone input. Selection
of two preset-tuned m.w. stations by toggle switch. Leaflet
from Truvox, 15 Lyon Road, Harrow, Middlesex.
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Vector Diagrams Again

“CATHODE RAY” Advocates a Less Confusing System

SOME while ago an Australian reader sought an
explanation of the phase shift between primary and
secondary in r.f. transformers, which, he said, seemed
to be taken for granted in the books. It is quite an
important point, especially in connection with f.m.
receivers. And it could hardly be answered properly
without vector diagrams. The question was: What
kind of vector diagrams? A few years earlier I had
tried to show that vector diagrams as commonly seen
are unsatisfactory, and explained a modified type
of diagram that had just been described in Electrical
Review by M. G. Scroggie. But if now I adopted
this type without warning it would probably find
everyone in the state of having forgotten all about it,
if indeed they had ever heard of it. On the other
hand, could I go back to the bad old style?

While I was pondering this dilemma, more and
better information on the revised diagram appeared
in Electrical Review*. One distinct improvement
was a new current notation to balance the already
familiar subscript notation for voltages. Seeing
that my previous exposition of vector diagrams had
been unlucky in attracting the activities of an ex-
ceptional number of hostile gremlins, this seems to

* Ist, 15th and 22nd January, 1954.

Fig. 1. Waveform presentation of alternating quantities.

- - —

Fig. 2. In the Fig. | type of diagram, relative magnitudes
are compared by noting the dimensions marked—the peak
values—and phase by the distance between (in this example)
oy and V..., compared with one whole cycle.
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be the time for a review. The transformer question
can then come in nicely as an example.

The purpose of vector diagrams, of course, is to
show the relative magnitudes and phases of alternating
quantities, such as voltages and currents. One method
of doing this is what might be called the oscillo-
graphic or waveform diagram, such as Fig. 1. Even
with only two quantities, as here, it is quite trouble-
some to draw clearly, and with eight or nine is just a
mess. Most of the effort goes in depicting the wave-
form, and instead of making the relative magnitudes
and phases clearer it obscures them. To compare
magnitudes one has to visualize dimensional lines
joining the peaks of the waves with the base line, at
right-angles, as in Fig. 2. The relative phase is judged
by comparing the distance between the V.. and
1,..» lines with one whole cycle—the distance between
two successive V. lines.

But when, as fortunately is so often the case, all
the waveforms are the same—sinusoidal—there is no
need to waste time drawing them; only the peak
dimensional lines need be shown. That being so, they
can be rearranged to show phases more clearly, the
standard method being to set them at different angles,
as in Fig. 3, a whole cycle being represented by a
complete turn of 360°. This scheme has the advantage,

TN

Right: Fig. 3. When the waveforms are all

the same and known, it is a waste of time

drawing them, and all one needs are the v
peak dimension lines, which can be

arranged to show phase much more

clearly as angle. (Quarter of a cycle is

much more easily recognized as a right

angle than as quarter of the distance

along a line.) ]

too, that as the whole diagram is supposed to be
rotating anti-clockwise at one rev. per cycle the
instantaneous values of all the quantities shown are
represented continuously by the vertical heights of
the points of the vectors above the centre of rotation.
When a point is below the centre, its height is of course
negative. Thus in Fig. 3 V is at its positive maximum,
and the instantaneous value of I (if it is, as it looks,
135° ahead of V) is—I,,,./v/2. Stll another—and
very considerable—advantage of the vector form of
diagram is the eas: of adding and subtracting mag-
nitudes in different phase.

Circuit and Vector Relationship

A vector diagram by itself is not much good, how-
ever; one would not know what the “ V,”*“ I,” etc,,
stood for. They are voltages and currents in a circuit,
so one should have a circuit diagram on which these
things are marked. Now, this is where the trouble
begins. The diagrams of even the most reputable and
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eminent authorities often fail to provide an unmistak-
ably clear tie-up between circuit diagram and vector
diagram. The first book I looked at, written by the
Principal of a technical college, was wholly devoted to
electrical vector diagrams. As it was about 20 years
old, however, 1 next looked up one of the most recent
works by a progressive Professor of Electrical En-
gineering. Both these books agreed in marking
voltages between points in circuits by two-way
arrows as in Fig. 4(a). (The reference letters to mark
the points are my own.) This scheme does at least
show the points between which the voltages exist,
and it does suggest that the voltage is alternating.
But that is the utmost that can be said in its favour.
Suppose the corresponding parts of the vector dia-
gram were as in Fig. 4(b). This tells us that V, is
exactly opposite in phase to V,. But when we try
to apply this information to the circuit diagram we
find two possible and exactly opposite interpretations.
It is like the man who, when asked if Oxford or
Cambridge would win the boat race, replied * Yes! *’
When point b is maximum positive with respect to a,
we can be sure that either ¢ or d is maximum negative
with respect to the other. It looks as if we shall have
to toss for it, and have a fifty-fifty chance of being
right. To so-called sportsmen that may be magni-
ficent but it is not electrical engineering. The learned
authors might perhaps reply that if we were to study
the rest of the circuit and apply fundamental principles
we ought to be able to work out the correct answer.
But surely, gentlemen, that is not good enough!
These diagrams are intended to save our brains, not
to give them needless mysteries to solve!

Oddly enough, both these eminent authors marked
currents in the circuit by one-way arrows, so their
two-way voltage arrows are not even a consistent
policy. Manchester has a reputation for ideas, and
turning there I found an instructional publication
for teachers of electrical engineering, in which both
currents and voltages are marked with one-way arrows.
These do not quite so clearly indicate exactly the
points between which voltages are reckoned, and might
be rather confusing in circuits where d.c. also existed.
If we were really critical' we might also think it a
little queer to mark alternating quantities as if they went
in one direction only. But these are perhaps carping
criticisms, and we ought to be thankfulto find that
there are authorities who advocate a system that does
not leave one guessing. If Fig. 5 was their version of
Fig. 4(a), then Fig. 4(b) would unmistakably mean
that when b was maximum positive to a, ¢ would
be maximum negative to d, and so on around the
cycle.

Other authorities, though strangely few in this
country, label the points of the circuit with letters,
as I have done. Then instead of having to use an
arbitrary number to distinguish one V from another,
the natural and obvious thing is to use letters—
Vaps Veqs etc.—which not only distinguish the voltages
but also show definitely the points between which
they exist and the relative directions in which they
act. So this system combines the best features of
the other two, and adds some that they lack. Using
it, there is no need to mark the circuit diagram with
any voltage labels or arrows; only to letter the points
concerned. The vector diagram Fig. 6 provides the
information of Figs. 4(b) and 5 combined. Obviously
V4. is the same thing as —V,, so the same information
would be given by a diagram consisting of two vectors,
Vg and V., pointing in the same direction.
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Fig. 4. (a)is a common method of marking voltages between
two circuit points, in relation to a vector diagram (b), but
it is ambiguous.

4 A
Vas
v, s <v—2— g
] vdc
a
L
AETC T RoEeincEive Fig. 6. This alternative to

to Fig. 4(a) removes the

ambiguity, but suggests Cf)gliagng)onidfﬁ;iﬁecsirct{l’ii
that the voltages are uni- diagram  unambiguously

g;’::é:;’;gl} LA without any arrows at all.

Notice particularly that all this works quite smoothly
without our having to decide whether positive V,
means g more positive than b or b more positive
than q. If the meaning is reversed, it is reversed
for all the voltages in the diagram, and with a.c. that
is all right. For if you and I were to give opposite
meanings to V,,, and you were right during all the
positive half-cycles, I would be right during all
the negative half-cycles, so we would be quits! But
this is because so far we have only considered voltages.
In any real problems we have to consider currents
too, and then it becomes necessary to know which
convention has been adopted about the order in which
the letters come in naming the voltages.

Indicating Currents

Although this may seem quite a small point, it is
vitally important and there will be endless misunder-
standing if we don’t get it clear now. Fig. 7 shows
perhaps the simplest possible circuit—a source of
e.m.f. driving current through resistance. Although
it may be crazy (see ‘ Alice in Solidconductorland,”
March issue, p. 152) it is nevertheless a universal
custom to consider electrons as negative. The positive
direction of current flow is therefore the direction of
positive ion flow (if any) and opposite to the direction
of electron flow. So we may say that current flows
from the carbon electrode of a battery (which is
conventionally called positive and marked red or
‘“ 4+ *) through the external circuit to the zinc elec-
trode. This is shown by the arrow’s head in Fig. 7.
In this diagram, therefore, b is positive with respect
to a. We have the choice of calling the positive voltage
in this circuit V,, or Vg. If we called it V,,, then
this would mean V, — V,, or the voltage of the
first-mentioned point with respect to that of the
second. This is the *voltage-fall * convention,
because whether one gees from b to a through the
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battery or through the resistance (or through the
surrounding space, for that matter) the potential is
falling. If on the other hand we adopted the voltage-
rise convention we would call the positive voltage
Vs, still meaning V, — V,, or the voltage change in
the direction a—b. (It is the principle of the thing
that counts of course; if the top terminal had been
labelled a the positive voltage according to the
potential-rise convention would have been V,,.)

So long as we make our choice clear at the start
and stick to it, there is no excuse for misunderstanding.
The majority of those who use a double-subscript-
letter notation at all seem to favour the voltage-fall
convention. So I only recommend the other because
I am convinced that it is considerably better. Why
is it? Look again at Fig. 7. The thing that is driving
the current|clockwise round this circuit is the e.m.f.
of the battery. It seems reasonable to say that the
direction of e.m.f. in a source is the direction in
which the e.m.f. tends to drive current. In Fig. 7
the battery tends to drive positive current (and is
succeeding in doing so) through itself from a to b, so
I like to think that V, here is positive, not negative.
Whatever we think, however, has to be in harmony
with the principle that the current flowing through a
pure resistance ts (to use the a.c. term) in phase with
the applied ein.f. In Fig. 7 the current is flowing
through the resistance from b to a and the applied
e.m.f. (according to the voltage-rise convention) is
V. This is probably why so many people prefer the
opposite convention. It admittedly comes easier to
say ‘“ Oh yes; current from & to a, applied e.m.f. must
be V,,.”’ But it is very much a matter of viewpoint.
The source of the e.m.f. may be in quite another
part of the circuit; there may be several sources, in
fact. With the voltage-rise convention there is no
need to worry about that; the whole of the rest of the
circuit connected to the resistance being considered
is in effect the source of the e.m.f. driving current
through that resistance, and is acting through itself
from a to b. If when considering a resistance one pre-
fers to consider the voltage as acting through the
resistance, then one’s thinking can still be in harmony
with the voltage-rise convention by regarding the
resistance as a source of back voltage, V,,, opposite
to the direction of current; just as a box pushed across
the floor is a source of pressure against the hand
pushing it. Not everyone may take to this idea, but
it is difficult to deny that inductance and capacitance
in a circuit are sources ot e.m.f. oppcsing the applied
e.m.f.

If most people do prefer to think of the direction
in which an e.m.f. acts as being the direction through
the external circuit rather than through the source
of the e.m.f., and there were no more to it, I would
readily give in for the sake of uniformity. But there is
more to it.

Fig. 7. Very simple
circuit as a basis for
discussion of circuit
conventions.
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Fig. 8. Provided ,
that the circuit con-
ventions are known,

this is the simplest
and clearest type of
vector for the volt-
age between two
units.

Fig. 9. The ab-
sence of arrow
heads in the Fig.
8 type of vector
obviates this kind
of thing.

In Fig. 6 we have a vector V. The same vector
would represent V., if the label were changed and
the arrow-head transferred to the other end. But
electrical vectors invariably represent alternating
quantities, which are constantly reversing, so it seems
silly to pick on one of the two alternate directions
rather than the other. It is altogether more logical
to abolish both the label ¢‘ V,, ”’ and the arrow-head,
and simply to mark the ends of the vector line as in
Fig. 8 to correspond with the points in the circuit.
We British are supposed not to be logical, so that
particular argument may not carry much weight;
but as a practical race we ought to appreciate two
things. One is that in a complicated diagram it is
difficult to write in all the voltages so that no mistake
can be made about which vectors they all belong to.
The other is that when two or more arrow-headed
lines meet, as in Fig. 9, it makes a mess. And if in
order to avoid this the heads are put elsewhere on the
lines there is risk of a confusion that I will mention a
little later.

Seeing at a Glance

Fig. 8, then, is a neater (and more logical) job; but
by far its most important advantage is still to come.
It is, in fact, perhaps the outstanding advantage of
the recommended type of vector diagrams. By mark-
ing all the voltage vectors in this way, we can see at a
glance the instantaneous potential of every point in
the circuit relative to every other point. Turning the
diagram round clockwise, we can see how all these
relative potentials vary as the cycle proceeds. With
ordinary vector diagrams, this information has to
be deduced laboriously, and unless one is exceptionally
clever there are plenty of chances of going wrong.
It is like the difference between seeing a working
model and reading a specification of it—all the informa-
tion may be in the specification, but it is difficult to
visualize.

Before we go on to realize this by constructing a
real vector diagram, we must just see how the idea
of showing the vectors as in Fig. 8 affects our attitude
to the potential-rise versus potential-fall question. One
thing everybody will agree about is that in vector
diagrams ‘‘up’® means positive and ‘‘down’ is
negative. The natural meaning of the vector ab as
shown in Fig. 8 is that point b in the circuit is maximum
positive with respect to a. It is unthinkable thar it
should represent b as being negative to a. Now, we
have already seen that this kind of vector is really
two in one, for it is both upward and downward.
If you wanted to refer to it in its upward sense, what
would you call it ? Surely ab! Again, it is unthinkable
that ab in Fig. 8 could mean the downward sense.
And a third unthinkable thing is that the vector ab
should represent the voltage V,,. Unless therefore
our brains are topsy-turvy, we are bound to take
ab in Fig. 8 to represent V_, at its maximum
positive value, b being positive with respect to a.
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Fig. 10. Simple a.c.
circuit as an example
for comparing differ-
ent types of voltage
vector diagram.

Fig. Il. First stages of a
general vector diagram for
Fig. 10.

1 ¢ b
- : Fig. 12. A complete

general vector dia-
gram for Fig. 10.

Fig. 13. How Fig. 10
would be drawn by
some teachers.

In other words, we are bound to adopt the potential-
rise convention. There is no way out that I can see !

Well, you may say, that is all very convincing and
Q.E.D., but this new-fangled so-called vector is
like the grand old Duke of York—neither up nor
down; or, what is just as bad, both at once. If we
had a pointing arrow we would know where we were !
The answer is that only this two-way kind of vector
suitably represents the undeniable fact that if b is
positive with respect to @, a must at the same time be
negative with respect to b. All the usual arrow-
headed vectors, on the contrary, prejudice the case
by picking out one of these two inseparable conditions.
Not that this is necessarily wrong. There is often
a good reason for picking one out rather than the
other. If we were told that ¢ in the circuit was earthed,
then its potential would be fixed all the time at zero
and it would be the potential of b that alternated.
The natural way to represent this is to make a in
the vector diagram the fixed point around which the
whole diagram revolves. The wusual method of
showing this is to mark it with a dot or a small o.
If you think this is not clear enough, then by all
means mark the other end with an arrow-head. My
point is this: until we know that a is earthed, and not
b, or some other point altogether, it is not really right
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to assume that it is, by making all the vectors radiate
from one particular point. And what about points
¢ and d, when a is earthed? Since neither of these
has any claim to priority, to mark the vector repre-
senting the voltage between them with an arrow at
either one end or the other is arbitrary and meaning-
less, and may even be confusing. Everything in the
perfect diagram has a logical meaning. The arrow-less
vector, with the conventions I have just outlined,
is so far as I know the only form that

(a) achieves a perfect tie-up between circuit and
vector diagrams.

(b) is completely general, not assuming anything
before it is known, and

(c) has one particular right form to represent a
a given situation, and not a lot of confusing alterna-
tives.

The best way of demonstrating these claims is
to show some examples. We really ought to agree
on a method of current notation first, but if we
stopped to do that now we would come to the end of
this month’s allowance without a single real vector
diagram, and that would be stretching patience too
far. So just for now let us take an example with only
a single current, shown in the usual way as in Fig. 7.

Fig. 10 is the circuit diagram. It represents a
source of e.m.f. E with resistance R,, feeding a load
comprising inductance L and resistance R,. In
accordance with the recommended system the junc-
tions have been lettered. Let us make sure that we
have ready for use the basic phase relationships of
a.c. circuits, for it is with these that vector diagrams
are constructed:

(1) Current through resistance is in phase with
applied e.m.f.

(2) Current through inductance lags applied e.m.f.
by a quarter of a cycle (90°).

(3) Current through capacitance
e.m.f. by 90°.

And remember that with the potential-rise conven-
tion the direction of the applied e.m.f. is regarded as
the same as the direction of current through the source
of the em.f.

The first thing to do when starting a vector diagram
is to decide on a reference vector—i.e., one to which
everything else can be related. In a simple series
circuit like this, the current makes a good reference,
because it is common to all parts of the circuit. The
reference vector can be laid down in any direction
we please, but it is usual to draw it at ¢ 3 o’clock,” as
in Fig. 11, that being the conventional zero of angular
measure. If we had to construct the diagram to scale,
in order to find, say, the actual magnitude and phase
of current, given E, R, R, and L, then the I vector
would usually be made unit length, representing
1 amp, and the diagram would in due course tell us
the e.m.f. required for that current. Then it would be
simple proportion: if that number of volts caused 1
amp, how many would E volts cause? Just now, how-
ever, let us draw an ordinary ¢‘ qualitative > diagram,
not bothering about particular numerical values.

At the moment we have no idea how the e.m.f.
(V) should be drawn, so we go on to something we
do know, V., That is the e.m.f. the rest of the
circuit is applying to R, to make I flow through it
from d to a. So we draw vector ad in the same direc-
tion as I (Fig. 11 again). Next comes V., which is
the e.m.f. applied to L, and must be 90° ahead of I
if I is to be 90° behind it. So we draw dc accordingly,
as in Fig. 12. Then ¢b in the same direction as ad.

leads applied
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Now a and b are located, so the relative direction
(phase) and magnitude of the e.m.f. is revealed.
Since ad is in the same direction as I, the angle marked
¢ is the angle the current in this circuit lags behind
the eem.f. If R, is the generator resistance, then the
terminal voltage is V., and Fig. 12 shows us that the
current lags this more than it does the e.m.f. The point
b is really fictitious, in the sense that it does not exist
in the circuit represented by Fig. 10, for the e.m.f.
is mixed up with R,. But supposing now that R, did
have a separate existence, Fig. 12 shows us without
any effort the magnitude and phase of the voltage
between b and d, in either direction.

Notice, too, the complete information about relative
potentials. We see that at the chosen instant, when 1
is just passing through zero, b has recently started to
be positive with respect to a. Point d is maximum
negative to ¢, and so on. If you are not a novice, all
this may be obvious without any vector diagram at
all, or with only the usual sort. But that is because
we have taken a very simple example; in problems that
are worth making a vector diagram for in earnest it
is very often far from obvious what all the relative
potentials are. Note that Fig. 12 not only shows the
potentials between any of the points marked, but
likewise points unmarked; for example, one third of
the way down R, from 4. And it gives an instant
answer to questions such as this: When the e.m.f.
is at its positive peak, what is the potential of ¢ relative
to a? All one need do is turn Fig. 12 until b is vertically

R,! Rl

jwLl

JwL[

Fig. 15. Example of a circuit in which the ambiguity of the
two-way arrow shows up.

above a, and then note the vertical distance of ¢ above
a. The phase angle is also clearly shown.

Now let us end this month’s instalment by comparing
the usua. kinds of vector diagram for Fig. 10 with
Fig. 12. I am conscientously going to follow the
methods of eminent teachers. Their version of Fig. 10
would probably be something like Fig. 13. When it
came to the vector diagram, however, there might
well be considerable diversity. Fig. 14 (a) is a likely
starter. It was commenced by drawing the I vector as
before. The voltage drop in R, is of course RI,
and is in phase with I. Invariably it would be drawn
coinciding with the I vector. So would R,I. This is
where tke confusion begins. Some authorities make

every vector sprout from

one point, while others

R.1 sometimes put them head to
tail. Unless one happens
£ to know the idiosyncrasies
- of the particular author of

the diagram, there is a pos-
sibility of misunderstanding
when, as here, there are
several vectors in the same
line. For your information,
I and R,I here start from
the same point, but R,I
begins where R,I leaves off.
Where R,I leaves off, the
voltage across L, which is

jwLI, begins (the j merely
being an instruction to turn
it 90° clockwise). The line
marked E clearly represents
the voltage across all of
-~ them—the e.m.f. And the
! line V, being across the two

load components, repre-

sents the terminal voltage

R,1 1 V.

By now there is a nice
mess of arrow-heads at the
junction of the E and V
vectors. If, to avoid this,
the arrow-heads are drawn
some way down the vectors,
they might (in a less simple
diagram) mislead one to

(Ry#R;) 1

()

Fig. 14. Some of the many ways in which the vector diagram for Fig. 10 might be drawn,

according to commonly taught methods.

WIRELESS WORLD, JULY 1954

1 suppose that they indicated
part-way vectors like R,I.
It is, of course, standard
practice to mix the current
and voltage sectors up to-
gether, and often flux
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vectors too. Some authorities use different types of
arrow-heads to distinguish them, but not my learned
mentors.

Altogether, then,one has to study this kind of diagram
pretty closely to sort it out, even though this is such
a simple example as to be almost trivial. And as for
the information it supplies, one cannot even be certain,
by looking at the vector diagram alone, which terminal
is positive when the current is flowing as shown. In
such a simple example it is easy enough to find out
by looking at the circuit diagram, but if the circuit
had been Fig. 15 would either the circuit diagram or
a vector diagram drawn by the Fig. 14 method, or
both combined, give a quick answer to the question :
which is more positive, @ or b? With the Fig. 12
type of diagram, all one has to do is to put the diagram
so that the current vector is pointing upwards and
then see which of the two points in question is higher
than the other. It is surely a bad policy to use a
system which, while it may not let one down on many
occasions, is liable to do so on others, seeing that
there is an alternative system that is reliable every
time.

Look again at Fig. 14(a) and use it to find the
answers to the questions we solved so easily with
Fig. 12, and then ask yourself why people use the
Fig. 14(a) type, and whether you are going to continue
to use it in preference to Fig. 12. And remember that
the more complicated the problem the greater the
contrast between the two types. I would not say that
the Fig. 12 type is the easier to construct at first, if
you have been used to the other, but even at first it
reveals its information more quickly and clearly and
unmistakably. Of course there is no reason why
JoLlI should not be written alongside the vector dc
to save one having to look at the circuit diagram ; and
the same for any other notes that may be convenient.

Lastly, there was the point about Fig. 12 being the
one and only correct diagram for the given circuit and
component values. That, I think, is important,
because it must be very confusing for students to see
a number of quite different-looking vector diagrams
for identically the same circuit. Of course the current

vector in Fig. 12 could be put elsewhere, so long as
it was parallel to ¢b; and the diagram as a whole can
be looked at from any angle. But it seems strong
evidence of soundness in principle that no alternative
shape can be arrived at, using the rules correctly.
Contrast this with ordinary vector diagrams. Fig. 14(a)
is a typical result, but we would have had an equal
chance of full marks if we had drawn it in the other
ways shown in Fig. 14. We might have taken the
impedances in strict clockwise rotation, as at (b). Or
we might have gone anti-clockwise, as at (c). Or we
might have made R,I and jwLI sprout from the
common centre and “‘ completed the parallelogram
to find the resultant load, as at (d). Or we might have
put the arrow-head at the other end of the vector R,I,
to show that V, the terminal voltage, is the resultant
of E and R,I, as not shown separately. Or, following
another school of thought, we could have drawn the
V and E vectors in the opposite direction, to show
they opposed the impedances, as at (¢). Or we might
have shown the same thing rather differently, as at (f).
And there are many other possible combinations ; all
correct according to the textbooks. In place of this
multifarious confusion, would it not be better to adopt
the simple and informative Fig. 12, where any variation
or modification signifies some real change in the
circuit; not merely a different person happening to
be drawing the diagram ?

Seeing, then, that what is called the general type of
vector diagram has so many and manifest advantages
over other kinds, why is it not in common use? It
may be that although I have been deriving great
benefit for years from my own use of it there is some
fatal flaw that I have been too blind to see. In which
case you would be doing a great kindness by pointing
it out to me. It may be that too few people have seen
it for too short a time. If you do nor see any fatal
flaw and can not deny the advantages, you would be
doing a kindness by pointing them out to others. It
may be that people who use or teach vector diagrams
are too firmly entrenched in their habits and can’t
be bothered to change them. But of course that
wouldn’t mean you !

NOVEL CAR

THE illustration shows the special radio receiver
designed by Pye and now being installed in every
* Metropolitan ” motor car made by the Austin Company
for the Nash Corporation of America.
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RADIO

RECEIVER

An unorthodox form of construction is employed, for,
as can be seen, the loudspeaker is mounted on a hinged
cover enclosing the underside of the receiver chassis with
the magnet protruding through the receiver section. This

cover actually forms the front of
- the set, the spindles of the controls,
one of which is dual concentric,
being located on each side of the
elliptical loudspeaker. The con-
centric pair actuate the combined
volumeﬁm-oﬂ and tone controls,
while the single spindle is for
tuning. This form of construction
undoubtedly simplifies servicing
and it is said that the set can be
installed in a matter of minutes
only. Some of its features have not
so far been seen in car radio re-
ceivers home
market.
Accessibility of oll components is the
special feature of the new Pye receiver
installed in the Nash ** Metropolitan **
motor car.

produced for the
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Wide=Band

Communication
Recoiver

DESIGNED TO ADMIRALTY SPECIFICATION

FOR USE IN NAVAL VESSELS

Coverage : 60 kc/s to 31 Mc/s

THE set to be described was designed to conform to
a fairly rigid Admiralty specification for use in
ships of the Royal Navy. Approval has been given also
for it to be fitted in ships of the N.A. T.O. navies.
Although primarily a naval receiver it is not restricted
to use in ships and either the same model, or one
closely resembling it, will be available for general use
before long.

As at present produced, frequency coverage is con-
tinuous from 60kc/s to 31 Mc/s, this band being
covered in eight switched ranges; the actual extent of
each is outlined in the wavelength table reproduced
here.

In this table, mention is made of the use of either
one or of two intermediate frequencies for the various
ranges and this is brought about by the fact that
whilst the receiver is basically a double super-
heterodyne, on certain ranges the first, or high i.f., is
inconvenient to use or else it clashes with the signal.
To overcome this trouble the expedient is adopted of
switching from double to single superheterodyne as
the need arises. These changes are effected by the
waveband switch and all circuits are automatically
aligned for whichever mode of operation is employed.

WAVELENGTH TABLE

Range | Coverage LF.(s)
1 60-125 kc/s
2 | 100-260ke,s | }460 —
3 | 260660 kc;s 1.4 Mc/s and 460 kc/s
4 | 066-1.5Mcs |
|5 | 15234 Mcps }460 ke/s
6 | 3.4-7Mcss |
7 | 7-15Mcss 1.4 Mc's and 460 kc's |
8 | 15-31 Mc’s
| ‘
ILF. SELECTIVITY TABLE
(as single superhet)
—_— — —
| Response | Wide | Interme- | Narrow Very
db diate Narrow
6 | 65kc’s | 4.6kes | lkes | 700c's
-20 10 ke's 7.5kcs 3 ks 1.1 ks |
60 20kes 15.5kec/s | 10ke;s 4.5 k¢, s
. :
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The double superheterodyne principle offers certain
advantages on all but the longest wavelengths, but
especially so on those below 100 metres (3 Mc/s). The
wider separaticn between the signal and the first mixer
oscillator frequencies assists circuit alignment by
minimizing “ pulling ” and, perhaps most important of
all, it gives greater freedom from second-channel in-
terference. As the table shows, the two i.f.s used in
this set are 1.4 Mc/s and 460 kc/s respectively.

As the single r.f. stage might not offer a good
enough barrier to break-through of signals on the
intermediate frequencies, two wavetraps are provided,
one in the aerial circuit, tuned to 460kc/s; the other
in the intervalve coupling of the r.f. stage tuned to
1.4 Mc/s. Tkey are brought in as required by the
waveband switch.

The bandwidth of the i.f. amplifier can be adjusted
over quite a wide range, but in four steps, not continu-
ously. These steps are marked on the switch as
“ wide,” “intermediate,” “narrow” and “very
narrow,” their respective bandwidths depend on the

Chassis of the Rees
model CAT.

communications

Mace

receiver,
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points on the response curve between which they are
measured and these are given in the selectivity table.
For the “wide” bandwidth, additional inductive
coupling is switched in between the primary and
secondary windings of the 460-kc/s i.f. transformers;
when switched out it gives “intermediate ”; interpos-
ing a double quartz crystal filter between valves V, and
V, gives “narrow”; tapping the filter across part of
the V,-V, if. transformer secondary provides “very
narrow.” Incidentally, tapping down V, on the
secondary of the preceding i.f. transformer obtains in
all positions of the selectivity switch except the
“narrow.”

There are 12 valves in the receiver and the valve
function table gives, in condensed form, the type of
valve in each stage and its function on the various
tuning ranges. Some of the valves perform more than
one function at different times. The only comment
required is perhaps on the use of the triode of V, as a
crystal-controlled oscillator. It is not normally used,
but when it is it replaces the tunable oscillator V, in
the first frequency-changer circuit.

The noise limiting function performed by V, is for
suppression of impulse noise. It is a series-parallel
type in which one diode opens the a.f. signal path
while the other short-circuits it. There is a threshold
control to adjust the point at which suppression starts.

As a safeguard for the receiver when it is used in
proximity to a transmitter, there is included a muting
relay which can be operated by a subsidiary contact on
the morse sending key. This applies a positive voltage
to the cathodes of valves V,, V,, V, and V,, thus
effectively de-sensitizing the set.

So far as the af. stages are concerned it need only
be said that negative feedback is applied from the
anode of the output valve to the penultimate af.

NEWS FROM THE CLUBS

Birkenhead.—Wirral Amateur Radio Society continues
to meet on the first and third Wednesdays of each month
at 7.30 at the Y.M.C.A.,, Whetstone Lane, Birkenhead.
Sec.: C. Wattleworth, 17, Iris Avenue, Claughton,
Birkenhead.

Liverpool.—The Liverpool & District Amateur Radio
Club (previously known as the Liverpool & District
Short Wave Club) meets on Tuesdays at 8.0 in St
Barnabas Hall, Penny Lane, Liverpool, 15. The club
transmitter, G3AHD, can be heard most Tuesday even-
ings on 160 metres. Reports on the transmissions would
be welcomed. Sec.: A. D. H. Looney, 81, Alstonfield
Road, Knotty Ash, Liverpool, 14.

QRP.—The number of clubs which have become
affihated to the QRP Society is such that the society is
planning inter-club QRP tests. It is also arranging its
own exhibition for October. Sec.: J. Whitchead, 92,
Rydens Avenue, Walton-on-Thames, Surrey.

Short-wave Conditions

Predictions for July

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 July.

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

amplifier; and the output transformer provides two  Mc/s MONTREAL | —— [~ BUENOS AIRES Mc/s
outputs, one at 500 ohms giving 2 W and the other at  * T It &
100 ohms giving 60 mW. 6T T 36
The receiver, which is described as the Model CAT, - 32
is supplied by Rees Mace Marine, Oulton Works, , 28
Lowestoft, Suffolk. ” ’:
]
VALVE FUNCTION TABLE 2 . 20
——r— —_— e <
16 T - 7 ~ 16
Posi-{ Type Circuit Functions 121 = :*\'; - ’/ A
tion o LI TN/ B
Ranges 1,2,4,5 | Ranges 3, 6, 7, 8 H—= ==
4 4
12 16 20 240 CRET) 20 2
Vi | 6BAS | RF Ampiifir | RF. Amplifier et oomone ot o ‘
cptode: Ist [ Ist mixer to M 1 11 1]
[ mixer to 460 kc/s | 1.4 Mc/s | B LA ]] CHNNOKED %0
Vv, | ECHs1 || Sireuit x 56

e Triode: Crystal | Crystal circuit
circuit oscillator | oscillator 2 32
Range 5 only Ranges 6, 7 and 8 28 28

only m
v. |6C4 Ist Oscillator: | 1st Oscillator: sig- | ¢* :

3 signal +460 kc’s | nal+1.4 Mc/s 20 R 20
Heptode: LF. | 2nd Mixer to 460 i Pz Y 16
amplifier ke/s e RS P i kT

Vi 8zt { Triode: not used | 2nd Oscillator at P - am =T \:'" .
1.86 Mc/s Y = B 8
Vi EF92 I.F. Amplifier at 460 kc/s 4 L &
Ve | EF92 | LF. Amplifier at 460 kc's Corr N e e e e
v, EB91 Signal detector and A.G.C. rectifier o o
Vg EB91 Noise limiter
i ~———— FREQUENCY BELOW WHICH COMMUNICATION SHOULD
3“ E&?{% gﬁbﬁ‘[ﬂ:&l}ggz "3 POSSIBLE ON ALL UNDISTURBED DAYS
Vyy | Q815045 Voltage stabilizer ———— PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY
V. | EF92 Beat frequency oscillator csereeenee FREQUENCY BELOW WHICH COMMUNICATION SHOULD
: BE POSSIBLE FOR 25% OF THE TOTAL TIME
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Negative Resistance

Two Kinds — and How to Use Them

By THOMAS RODDAM

THE idea of resistance is the starting point for most
of our circuit theory: the idea of negative quan-
tities is the starting point for an engineer’s study
of banking practice. If I had a copy of Pickwick
Papers handy I would make a quick reference to
Mr. Potts’ assistant the Chinese metaphysician ;
but there, I have completely forgotten, though you
no doubt know what I mean. Anyway, given the
idea of resistance, and the idea of negative quantities,
there is no difficulty at all in envisaging a negative
resistance. So I used to think, until I started to con-
struct a device called a negative impedance converter.
My problems were recalled by ¢ Cathode Ray” in
the April issue of Wireless World, who wrote in a
footnote (p. 195): ““ If you are sceptical about the
sign of a parallel combination of positive and nega-
tive resistances being the same as that of the smaller

of the two, try using the
R, R,
R, +R,
resistance when R, is, say,
—15 kQ and R, is +20 kQ.
(The answer should be —60
kQ.)”

Now, I do not come from
Missouri, but you will have
to show me, and in order to convince myself
that *‘ Cathode Ray *” was right I drew Fig. 1. Two
resistances in parallel, R, and R,, and the result, as
‘“ Cathode Ray”’ says, is R,R,/(R, + R,), which, if
R, —15 kQ and R, = +20kQ, is just —60 kQ.
But are there two resistances in parallel, or are they
in series? If they are in series, the total resistance
of the loop is (R; + R,), or +5kQ. In one view we
have the makings of instability, and in the other we
have a perfectly stable system. Of course, if we make
R, 20 kQ and R, = +15 kQ, the round-the-loop
resistance is —5 kQ, and the parallel combination is
60 kQ, so that the loop is the unstable view and the
parallel arrangement the stable one.

It might be suggested that somehow this is just a
bit of algebraic fiddling of no practical importance,
intended merely to blind you with science and give
me something to write about. In fact, the distinction
is one of great practical value which must be under-
stood if any use is to be made of negative resistance
circuits. In the simplest possible problem, when we
wish to make a negative resistance oscillator, we must
decide whether to replace R, by a parallel LC circuit,
as in the dynatron oscillator, or by a series LC circuit,
as in some of the transistor oscillators.

There are two quite independent approaches to
this question of the two kinds of negative resistance,
because it turns out that there are, in fact, two different
sorts of negative resistance. Both these approaches
depend on the fact that a practical negative resistance

formula to find the

Fig. 1. Two resistances,
in series or in parallel?

WIRELESS WORLD, JULY 1954

is only negative over a limited range of working con-
ditions and, as we shall see, there is no obvious con-
necting link between the two approaches.

First of all we may follow ¢ Cathode Ray >’ and plot
a graph showing the relation between the voltage and
current. We shall be working with the incremental
resistance, the value of dV/dI, and since this is most
conveniently thought of as the slope of the graph we
shall take the current axis as the horizontal axis and
the voltage axis as the vertical one. This is not the
way we plot valve characteristics, but it is the standard
method for negative resistance studies, and we shall
see in a moment why we must keep to this standard.

Fig. 2 is a typical negative resistance characteristic,
which is easily produced with a point transistor. It
is a plot of the emitter voltage-current characteristics
in a circuit with a fairly large base resistance, and for
reasons which are obvious it is called an N-type
characteristic. In the neighbourhood of the point P
the resistance is negative, and has some value —R,.
Across the curve, I have drawn a load line QPS inter-
secting the curve at three points, of which P is unstable
and Q and S are both stable. This load line corres-
ponds to some resistance R,, which is less than R,.
The other load line, dotted in through P, corresponds
to a resistance R’,>R,, and there is only one inter-
section, at P, which must therefore be stable. Two
special cases of these load lines are important. The one
through P parallel to the I-axis, the short-circuit
case, has three intersections, so that —R, is short-
circuit unstable: the one through P parallel to the
V-axis has only one intersection and thus —R, is
open-circuit stable.

Now let us look at the base characteristic of a point
transistor, shown in Fig. 3. Again we have a negative
resistance region round P, and a load line QPS inter-
secting the curve at three points. This characteristic
is that of an S-type negative resistance. You will
see from the two figures why we must use the standard
arrangement of axes if we want to have standard
terminology. Q and S are stable intersections, while
P is unstable, but this time the load resistance R; >R,

Fig. 2. One type of
negative  resistance
characteristic, show-
ing stable and un-
stable  load lines
through P,

335

www americanradiohistorv com


www.americanradiohistory.com

The dotted load line, for R’, <R,, has only a single
stable intersection, at P. Quite clearly the S-type
characteristic is short-circuit stable and open-circuit
unstable.

It is, I think, fairly obvious that to produce an os-
cillator using an N-type negative resistance we should
use a controlling circuit which drops to a low resis-
tance at the frequency we want, while to produce an
oscillator using an S-type characteristic we must use
a controlling circuit which rises to a high resistance at
the wanted frequency. In practice we use a series
LC circuit for the N-type, and a parallel LC circuit
for the S-type.

How do these two kinds of negative resistance come
into existence? We know that in all the circuit forms
—we do not want to talk about gas-discharge tubes—
there is some positive feedback somewhere in the
circuit. Let us assume that we have arranged matters
so that we can control this feedback, and settle down
to plot the voltage-current characteristics with different
amounts, starting with no feedback at all. Our first
graphs will be straight lines, corresponding to some
value of positive resistance. As we turn up the feed-
back, we find a kink developing: in the region of this
kink the resistance may be either greater or less than
the initial value: with more feedback still, the curve
actually bends back, as you can see from Fig. 4.
The S-type characteristic in Fig. 4(a) is obtained
from a circuit giving an increase in resistance for small
positive feedback, so that the negative resistance has
been reached through infinity. The N-type charac-
teristics in Fig. 4(b) is obtained from a circuit giving
a decrease of resistance for small positive feedback,
so that the negative resistance is reached through
zero. Those curves can easily be plotted on an oscil-
loscope, and the changing shape watched as the feed-

Fig. 3. The other type of negative resistance characteristic,

Fig. 4. A negative resistance can be developed by bending
the V-l curve up through R = o (a), or by bending it down
through R = O (b).
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back is varied. To do this, though, you must drive
the single-valued co-ordinate with a ‘¢ stiff ” source,
which means that to plot Fig. 4(a) we apply a sweep
voltage and pick off the current produced, while to
plot Fig. 4(b) we apply a sweep current and pick off
the voltage. If you sweep the emitter voltage in Fig.
2 the current will simply cut the corners and will never
show you the negative resistance region at all.

This division of negative resistances into two kinds
is enough to tell us how to use them, but it leaves
one point completely unsettled. Suppose that we have
a circuit known to be a negative resistance and that
we plot a small section of the characteristics and apply
a load line. All the information is given in Fig. 5:
is this arrangement stable or unstable? How can the
circuit know, if it is brought to the point P, whether
this is an unstable condition or not? This problem
seems to have been left without discussion for quite
a long time. The idea that there are two types of
negative resistance, the N-type and the S-type, was
introduced by Crisson, who called them the series
and shunt types, because this analysis was concerned
with the use of negative resistance for telephone
repeaters. In this application it is essential to know
what happens when the repeater is not being used,
which normally means that the line in which it is
connected is open-circuited: a series type is perfectly
safe in this condition, but a shunt type will oscillate
and may disturb other equipment.

Resistance + . . .?

The approach to negative resistance which tells us
why one kind is short-circuit stable and the other
short-circuit unstable depends on a hard physical
fact: there is no such thing as a pure resistance. Any
practical negative resistance must have some capaci-
tance and will probably have some inductance assoc-
iated with it. A theoretically pure negative resistance,
of its very nature, cannot lead to instability, for
reasons which are beyond our scope here, but which
are discussed in a paper! referred to at the end of this
article. The stability of a negative resistance circuit is
therefore determined by the actual impedance over
the whole frequency range, from - to 4.

We can determine this impedance quite easily by
using the circuit shown in Fig. 6. The variable re-
sistance and capacitance (or inductance) elements are
adjusted until the voltmeter shows a balance, when the
total impedance (R + joL)—Z, for the LR case,
is zero. Obviously then Z = R + joL = R + jX,

For each frequency we plot a point on the R, X

Below: Fig. 5. If this is all the information available, is the
system stable or unstable?

LORD LINE

s
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Fig. 6. Test circuit for measuring negative impedance.

Fig. 7. The locus of the complex impedance R - jX as the
frequency is increased from fy to fg. This particular example
shows a negative resistance.

graph shown in Fig. 7, and join the points to give a
curve. When we do this we find that the graphs look
something like the lower ones of Fig. 8, in which the
arrow shows the direction of increasing frequency. Over
on the left the two graphs are very similar, so that at
some frequency both correspond to, say, —1,000 ohms,
non-reactive. In order to appreciate the difference be-
tween these two curves, let us look at Fig. 8(a) and (b).
We can consider these curves as the boundaries, the
cages, separating two regions of the plane RX. One of
these regions is inside, the other outside, and we must use
a consistent rule for deciding which is which. The
rule is that the Right Bank is snside, left and right being
distinguished by looking in the direction of increasing
frequency. The origin is inside in Fig. 8(a), but in
8(b) the origin is outside the boundary. The origin,
of course, corresponds to a short circuit, and as it
can be shown that points inside the boundary are
unstable loads for a negative impedance, Fig. 8(a)
corresponds to a short-circuit unstable system, while
Fig. 8(b) is unstable with high impedances connected
to it. The loops of Figs. 8(c) and 8(d) are not quite so
obvious. The easiest way to check inside and outside
here is to see how the pattern changes if it is treated as
a piece of string, marked with directional arrows, and
with a stick at the origin to prevent any crossing of
the origin. In Fig. 8(c) the little loop on the right
can easily be collapsed to a knot, so the origin is
inside, as it is in Fig. 8(a). In Fig. 8(d) the small
loop round the origin must be enlarged until the
big kidney-shaped loop on the left collapses to a
knot; Fig. 8(d) is like 8(c), with the origin outside.

These diagrams, as you will have guessed, are re-
lated to the Nyquist diagrams used in feedback ampli-
fier theory. There is, indeed, another way of treating
feedback amplifiers, by breaking the feedback path and
measuring the impedance at the break, which leads to
exactly these curves. If you get a curve like Fig. 8(a)
or 8(c) when the feedback path is closed, the amplifier
will be unstable. What we are doing in this analysis
is finding the frequencies at which oscillation can take
place, if it can: the noise in the circuit will buijld up

WIRELESS WORLD, JULY 1954
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Fig. 8. Typical plots of R and X for, (a) and (c), series
type and, (b) and (d) shunt type negative impedances.

at those frequencies to allow the system to trigger over
to the point Q or S in the earlier diagrams.

The reader may be tempted to think that this idea
of negative resistance is all very academic. Useful for
oscillators, perhaps, but of no other application
is the view which most of us used to take. In recent
years, however, a new idea has grown up and is likely
to be of great importance. It begins, for our purposes,
with a method of designing negative resistance circuits
of very reliable characteristics. The dynatron circuit
suffers from the disadvantage that it is really a * trick
circuit ” depending on valve characteristics which are
not strictly controlled. It works well so long as you
are prepared to adjust it carefully, but it cannot be
designed, built and left alone. There is, however,
a very interesting circuit based on the grounded-grid
amplifier which will provide negative impedances
that are almost independent of the valve charac-
teristics. In an article on the grounded-grid amplifier
(May issue, p, 214) I showed that the input and output
impedances of a grounded-grid amplifier with feed-
back from anode to grid are:

i t impedance r L
input im -
p . 1 + 14+ pu 2
. I+ R +p
output impedance -
1 uk
Let us now take & — 1. Then
0 " 1
R,
R, 1 4+ u w1 "
n+ 1 ”
R I 1 = m -1

If we neglect the term » (u --), which will be about

200 ohms, positive, we have

u 1
R #-’r—le
l{\m':_’.‘_{’_ll{lA

p — 1

Since  will be about 50 for a 12AT7, the term (p — 1)
(u + 1) is very close to unity, and both R,, and R,
are approximately equal to the negative of the im-
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Fig. 9. Basic circuit of negative impedance converter.
Across AB the impedance is of series type, and is about
— R, across CD the impedance is of shunt type, and is
about —R;.

pedance at the other side of the valve. As you can see,
if 1« drops from 50 to 40, the coefficient (x — 1) (u + 1)
changes only from 0.961 to 0.95.

The actual circuit used to produce this high-
stability negative impedance (it is called, for obvious
reasons, a negative impedance converter) is shown in
Fig. 9. As you can seg, it is a push-pull grounded-
grid amplifier, with feedback to each grid directly
from the opposite anode. The direct coupling makes
|k| = 1, and the cross connection gives the minus
sign. We can remove R, and see —R, across terminals
C and D. In practice it is just slightly more com-
plicated, because to make the circuit work well we will
try 1o keep R, in the region of 10-30 kQ, the sort
of value which suits the valve, and if we want a low
negative impedance at AB we must use an input trans-
former.

An interesting feature of this circuit is that it
gives us a chance to work with either series or shunt
types of reactive impedance. At AB the impedance
is of the series type, while at CD it is of the shunt type.
This result was implicit in the discussion of the way
the impedances varied with & in the previous article.
An amplifier of this kind, called an El repeater?, is
being used in America in telephone circuits: the
line js broken and connected through AB. The nega-
tive impedance acts as an amplifier in both directions,
quite impartially. A corresponding circuit using
transistors has been described by Linvill’, who
has gone on to show* how a device of this kind can be
used together with RC circuits to produce some quite
impressive filters. One of these basic circuits, with the
response obtained, is shown in Fig. 10.

1 do not propose to discuss these negative resistance
circuits in any more detail here, because they are both
complicated and rather specialized. They are examples
of the trend of modern circuit design towards a form
in which the valve is so controlled in the circuit that
changes in its characteristics do not affect the operation
of the system. The basic theory of negative resistance,
too, shows an increasing concentration on the full
story of a situation. Whether you look at the V-1
characteristic, or at the impedance presented at the
terminals, you must investigate conditions quite a
long way from the actual working region. You must,
indeed, search for

<. ., The five unmistakable marks

By which you may know, wheresoever you go

The warranted genuine Snarks.”
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Fig. 10. High pass filter using transistor negative impedance
converter.

And then, having made your negative resistance, and
decided how you are to use it,

<1 feel it my duty to say,

Some are Boojums . . .”
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“The Oscilloscope at Work™

ALTHOUGH the cathode-ray oscilloscope has become
an everyday tool in radio, not everybody realizes its full
potentialities. A new Wireless World book “The Oscillo-
scope at Work ” by A, Haas and R. W. Hallows, M.A.
(Cantab), M.L.E.E,, is therefore likely to open a good many
people’s eyes to just what can be done with this versatile
instrument. After a description of the c.r.o. itself the book
starts with a general chapter on the investigation of
electrical properties such as voltages, frequencies and
phase relationships, also including such topics as Lissajous
figures, circular time bases and hysteresis—Iloop traces.
The remaining chapters deal with the use of the cr.0. on
amplifiers, oscillators, rectifiers and detectors, modulators,
phase-shifting circuits and finally television receivers.
Oscilloscope operating troubles are also discussed as are
various refinements and accessories to the instrument.

The book is liberally illustrated with 217 oscillograms
and 102 diagrams, It is available from booksellers at 15s
or direct from our Publishers at 15s 6d by post.
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The Diode Rectifier in
Valve Voltmeters ooy oo pom o

Limitations of Use Imposed by Specified Maximum Erre.,

By M. ¢.

»

THE mathematical derivations of the results now to
be given will be omitted; they have been submitted
for publication in {V’ireless Engineer. The basis of the
calculations is the fact that under steady a.c. condi-
tions the charge taken in by a capacitor during each
whole cycle must be equal to the discharge. In
circuits (a) and (b) of Fig. 2 the capacitor C is charged
during the period when the diode conducts (which with
our assumed diode is when the anode is more positive
than the cathode). The resistance is then only the
generator resistance R, (including the forward resist-
ance of the diode), and the charging voltage is the
instantaneous voltage of E, minus the voltage
to which C is charged. To exclude the com-
plication of a simultaneous error due to C not being
large enough in relation to the frequency, and also to
make the calculations much easier, C is assumed
to be so large that the cyclical variations of voltage
across it are negligible. Circuits (c) and (d) are at best
complicated enough, for in addition to C, being charged
by E there are some periods when it is being charged
by C,. In circuit (a) C is discharging through R all the
time. In(b)itis discharging through R and the source
impedance (R,) in seriecs when the diode is non-

Fig. 3. One cycle of opera-
tion of the series-diode recti-
fier when C is assumed to be
large enough to maintain
the rectified voltage V, prac-
tically constant.

conducting. In (c) and (d) the equating of charge to
discharge must be done for both C, and C,.

Fig. 3 illustrates the comparatively simple operation
of circuit (a). V, being the practically constant voltage
to which C is charged, it is only exceeded by the input
voltage near the positive peak, from A to B. This is
the period during which the diode conducts. It is
best referred to in terms of angle; if the positive peak
is taken as the starting point, the conducting period
lasts from — @ to + 6. This is the charging period for a
whole cycle ; for half a cycle (0 to #) it is 0 to 6. These

WIRELESS WORLD, JuLy 1954
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E.Se.. M.LE.E.

angles are all reckoned in radians (» radians = 180
degrees). This angle of conduction, 4, is in every case
the king pin of the whole calculation. Given 8, the
corresponding value of R,R can be calculated;
in the series circuit it is (tan 8 —8)/». And from Fig. 3
it is obvious that V. E, ..cos8. The graph of
V, E,,,. against R /R was plotted by calculating each
of them for a number of assumed values of 4.

In the shunt circuit V, is not a constant voltage;
it is the average value of V,, (Fig. 4), which is a sine
wave, R'(R + R,) times the amplitude of that generated
by E, and with the positive peak clipped short and
pushed down to zero level. Seeing that in this and
other ways the shunt circuit differs markedly from the
scries circuit, it is rather surprising that R./R and
V. E,...interms of 8 turn out to be the same. Fig. 5,
which except for changed symbols and experimental
plots is a repetition of Fig. 6 in the March 1952 article,
therefore serves for both circuits. Incidentally, with the
diodes connected as in Fig. 2 the polarity of V, in the
shunt circuits is oppusite to that in the series circuit.
The values of R, used for plotting were the values
actually inserted during the experimental readings,
augmented by 4502, — the estimated average forward

Fig. 4. One cycle of
operation of the simple
shunt-diode rectifier. The
voltage waveforms are
lettered to correspond
with the points in the
circut.
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® R

: R+,
=3 o
3 § ?, g 8 g & 2 2 o Fig. 5. (Lefty Graph showing the
10 i (U efficiency of rectification V, E,. .. as a
°\“°~~.__° function of series resistance in the
T series-diode rectifier. It also applies
09 f \\‘ 09  exactly to the shunt-diode circuit if
= SERIES CIRCUIT x Nk either R, or r, is zero, and nearly
> = SHUNT = e N exactly for any values of R, and r,
08 AN 08 within the limits of the curve shown.
{’\ The prints relate to experimental
\\ readings with the shunt and series
"7 07 circuits.
3
\
3 g g g 2 g E
° ° ° Rs + 7y
R
R
resistance r, of the diode used (EA50) plus the initial Re+ 7o
resistance of the 50 c/s source. R was IMQ and 8 = 2 -
C, 1uF. The theoretically calculated curve is well S 2 S % 8 § g g
supported by the experimental readings. iy 8 ] = = = - =
As already mentioned, however, this graph does not T L
show the 99 per cent region clearly, and Fig. 6 is an —~ —
enlargement of this part, plotted as percentage error. 3 f
Because the values of (R, + r,)/R are so small, a E \\
reciprocal scale of R/(R, + r,) has been added as an & \\
alternative. This shows how many times bigger R & o N
must be than R, if the error due to R, is to be as shown Z N
by the curve. The value of 6 for 1 per cent error “
(V,/Ejpax = cosé = 0.99), is 8.1 deg., so the total .
conduction angle is 16.2 deg. out of the whole 360-deg. S 3 3 3 3 S
cycle. R has to be over 3,000 times R, -+ r,, and the 8 % 3 8 b4 =
peak current taken from the source (at 0 deg.) is 30 © = ° Ro+ry °

times the average current in the load resistance R.
Under these conditions, 8 in radians is so nearly
equal to tan 0 that four-figure tables are barely enough
for calculating (R, + r,)/R, and at 2 deg. it is necessary
to use seven-figure tables.

If, in order to minimize the effect of R,, R is made
very large, there is likely to be trouble with grid
current in the following amplifier*; even 10MQ
calls for some care in that respect. And the value
of R,-}-r, for 1 per cent drop is even then only 3,100 Q,
which certainly gives no justification for regarding
the instrument as an infinite-resistance voltmeter !
At 0.5 per cent, R,+r, is only 1,000Q. But the
greater the drop allowed, the less sensitive the instru-
ment is to R,. If r, were 1,000Q, it would cause an
initial drop of 0.5 per cent; but the next 0.5 per cent
drop the resistance would have to be 2,100Q greater.
The point is that the first 0.5 per cent would be allowed
for in the calibration. Following this idea, we find
from Fig. 5 that to reduce V,/E,,, to 1/v/2, so that
with a sinusoidal input V, would be equal w0 E,,,,
(Re+r,) R is 0.068, so with R=10MQ and R,=0,
r, would have to be 0.68MQ; and to reduce V,
by 1 per cent from this level would necessitate an R,
of 31kQ, so this dodge gives very nearly a ten-fold
improvement. Carried to this length, however, it
could not be expected to be satisfactory at radio fre-
quencies, owing to stray capacitance shunting the
comparatively large series resistance needed to aug-
ment r,. Another objection is that whereas with low

* “Valve Voltmeter without Calibration Drift.”” Wireless World,

Jan. 1952, p. 14.
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R
Fig. 6. Enlargement and extension of the top part of Fig. 5
to show small errors more clearly.

series resistance the diode voltmeter does read very
nearly the peak voltage regardless of waveform,
with large added resistance the waveform relation-
ship is not at all clear. Nevertheless, for measuring
sinusoidal low-frequency voltages in high-impedance
circuits it is worth considering. Another advantage
is that it greatly improves the linearity of the diode.
As a compromise, for general purposes, enough resis-
tance could be incorporated to cause a drop of a
few per cent, to be absorbed in the calibration; even
such a small resistance would materially reduce the
sensitiveness 1o source resistance.

Diode Resistance

In all this we have been tacitly assuming that diode
forward resistance (r,) and source resistance (R,)
are indistinguishable in their effects. In Fig. 2(a)
this is obviously true, but not necessarily in (b).
Fig. 7 shows the diode resistance (with or without
added series resistance) separately. The diode, while
it is conducting, does not now completely short out
R, as was assumed in the calculation for Fig. 2(b),
and the total resistance is R, in series with r, and R
in parallel. In spite of this, V, still turns out to be
E,.qx cos 6, but (tané— 8)/= is no longer (R,+r,)/R
s
but }%: : :,“, where r’; is the resistance of r, and R
a
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in parallel. If R, -0, this comes to r,/R, so R, and r,
are interchangeable. The only difference is when both
are present at once; and even in the worst case (when
they are equal) the inaccuracy in using Fig. 5 with its
(Ry--r, )R instead of (R.“r,)(R—r,) is hardly
perceptible, right down o V,/E,, .~ about 0.7.

We now come to the filtered shunt circuits, Fig. 2(c)
and (d). It would be pleasant if from the values of
R, and R, an equivalent could be found to R in the
unfiltered circuits, so that the same V, E, . curve
could be used; but this does not seem to be possible.
However, if V,/E, . is plotted against (R, +r,) R,
in Fig. 2(c) and (R, +-r,)/(R, " R,) in (d), not only
are these two curves identical for any given value of
R,'R,, but for reasonable values of R,'R, the curve
begins by following the one in Fig. 5 so closely as
to be hardly distinguishable from it, and only deviates
seriously below it when the R, error is more than about
10 per cent. Where with the unfiltered circuits
V,.’E,... is 0.7, with filtered circuits in which
R,/R, = 1.85 (for example) it is 0.64. This curve also
is confirmed by experiment.

The outstanding and convenient fact is that for
all the circuits considered Fig. 6 is either correct
or near enough, if for Fig. 2(c) and (d) R is replaced
by R, and R,+R, respectively and R, is not large
compared with R,.

The procedure for calculating the error in measuring
the voltage across a resonant circuit when r, is not
negligible, or there is other resistance (R.) in series,
or both, is first to reckon the drop of voltage across
the resonant circuit due to the R; of the rectifier
connected to it, and then, regarding this reduced
value as E, to find the additional R, +r, error as has
been shown.

Filter Capacitor

The remaining question concerns the value of
C (or C, and C,). It is sometimes supposed, or at
least implied, that the principle at work is the same
as in the ordinary valve coupling, Fig. 8. Here, to
pass 99 per cent of the applied voltage to the valve,
fCR must be 1.12; so at 50 ¢ s CR must be 0.0224
megohm-microfarads.  But in the diode rectifier
this mode of calculation does not apply, even if
R; (or any other value of resistance) is substituted
for R. The relationship is much more subtle. For
one thing, it is bound up with what we have just been
studying—R .

The calculation of fCR error, even for the simple
series-diode circuit and after making various simpli-
fying assumptions, is more difficult. On the assump-
tion that R, - 0, Bell’s method leads to the simplified
result:

V, _ l+cosx
E 2
where « is the conduction angle, given by

227 —1
exp. - cosx
P\ fcr
Fig. 9 is a graph of this, in the form of percentage
error against fCR. Owing to the simplifying assump-
tions, and the fact that series resistance never is
entirely absent, it is not safe to regard this graph as
giving more than a rough idea. It can, however,

mar

1 See reference (2) (D. A. Bell) and also J. Marique, Wireless Engineer,
Jan. 1935 pp. 17-22.
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continue to give a rough idea even when R, is not zero,
for, as Bell has pointed out, R, has little effect on
the combined R, and fCR error until the R.-
alone error curve overtakes the fCR error curve.
In other words, one can adapt a R, curve such as
Fig. 5 to a finite value of C by plotting at its left~
hand margin the level found from Fig. 9, and con-
tinuing this level as a horizontal line until it merges
into the downward sweep of the original curve.

This result was obtained by Bell for the series-
diode circuit only. The experience we have already
obtained might lead us to expect that it would not
be drastically different for the simple shunt circuit.
And experiment confirms this, the readings with the
shunt circuit being indistinguishable from those with
the series circuit. Fig. 10 shows the infinite-fCR
curve of Fig. 5 with the addition of measured plots
for a number of finite values of fCR. They were actually
read in the simple shunt circuit, but can be taken as
applying to the series circuit. It is interesting to note
that fCR -1, which in Fig. 8 causes a loss of just
over | per cent, in rectifier circuits causes a loss of
30 per cent.

How about the effect of the filters on fCR error?
There is, of course, the complication of the filter
capacitor C,. As it happens, its value has much less
effect than that of C, on the efficiency of rectification ;
so long as fC,R, is not less than about 2 it is practically
the same as infinity. We have already seen that the
addition of either type of filter to the simple shuat
circuit causes the R, error to increase somewhat, the
increase being greater the greater the value of R/R,,

R,
Fig. 7. When the diode r*’WH —o°
forward resistance r, is
greatly augmented by
series  resistance,  jts J
effect is not precisely the r
same as that of the same © '9 @ %R
amount of resistance
added to R,.
-0
—] Left: Fig. 8. The voltage
C loss caused by C in this
type of circuit is far less
R than that in a diode
circuit with equal CR.
TT /‘/l_..J—-l—-! »
z 1 |
: it B
& AR - l-
é 'l'i+- = = “> |
i —
| IR
10 20 30 100

fCR
Fig. 9. Approximate low-frequency error curve calculated

by Bell's method for series-diode circuit on the assumption
that R, + r, is negligible.
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and that for practical values of R,/R, the increase is
negligible if the original R, error is only a few per cent.
The same can be said of the effect of the filter on
errors caused by /C,R, being too small. Actually, other
things being equal, the increase of error is greater with
fC,R, error than with R error, but itis still negligible
with small errors, unless R, R, is exceptionally large.

Fig. 10 shows that, just as a little initial r, drop has
the advantage of reducing errors due to R, so does a
FCR error. But whereas the 7, drop can be absorbed
into the calibration, the fCR drop depends on
frequency, so ought to be avoided at all working

frequencies. However, as Fig. 10 again shows, the r,
drop is not only beneficial in reducing liability to R,
error, but also reduces fCR error, or (to put it another
way) enables a smaller value of C to be used than
would otherwise be necessary. The point of this is
that even r.f. valve voltmeters usually have to be
calibrated at 50 ¢/s, and for a.f. purposes it may be
desirable to go down to 20 c/s without serious error.
If the initial resistance drop is made negligible by
using a low-resistance diode and no other internal
series resistance, the minimum value of CR (time
constant) needed to restrict the fCR error at 50 c/s

TABULATED SUMMARY OF FORMULAE
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ViR Ry+R,) R
ER e v R 4 N RRb A L7 2N
®© ¢ ¥ '§ T AR, = ( uhd Reth o I RS Tl
J ‘ 3 G R,oR,«(Rgr,)R./R,) R+R, _1_ _ R R,
v, tan -6 R,

* Indicates an approximation with negligible error.

It is assumed that fCR, fC\R, and fC.R, are large enough to keep voltage
practically correct if fCR and fC,R, are over 100 and fCaR, over 2).

across C, C, and C, constant { formulae given are

. is the mean rectified voltage. 0 is half the angle of

diode conduction, in radians. The values given for R, are those to which R, tends as V,|E .. tends to 1. In the second circuit
the diode resistance ra is assumed to be much less (not more than a few per cent) of R, but the third case covers augmented values.
Plotting cos@ against (tan 8§ — 0)'n gives a graph of V,|E o in terms of R,, etc., as in Figs. 5 and 6.
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to 1 per cent and at 20 c/s
to 2 per cent is about 1
(e.g. R = 10MQ and C

500
200
00
50
20
0

0.1xF) and that is so large FCR™

as to make the response of = i -le

the instrument to changes

e Pt

of voltage rather sluggish.
Also the capacitor is
inclined to be rather bulkier 3t
than one cares for use at -

I

FH
;

T
[ ¢
1
1
1
7/
,
"/
4

high r.f. One solution for
a general-purpose diode |
voltmeter is to use a small L. _fCR=

08

/
i
/7
7
/,

C in a probe head for r.f.
and to augment it by a
large C when measuring at

0

0?

=== T
-
-

LT

— A

7
S B

low frequencies. But for a
purely a.f. instrument the
sluggish action can be
avoided by augmenting the
resistance of the diode. As
Fig. 10 shows, if r, R at
R, = 0 is made 0.03, the
fCR error is less even when
JCR is as low as 5 than it js with fCR
is small.

Summing up, one can hardly avoid the conclusion
that for measurements at a.f. only, in circuits that may
have high impedance, one would be well advised to
consider the type in which a stabilized pre-amplifier
is used, not only to extend the linear ranges to low

0-000t
0-0003}

50 when r,

Y
/
V.
L —
0g
o

b
S

0-00!

Rg+ 7y

Fig. 10. The dotted curves are measured characteristics of a shunt-diode circuit, but
may be taken as applying also ta the series circuit. The full-line curve is the theoretical
characteristic as in Fig. 5.

voltages, but also to reduce error from source im-
pedance. If, for simplicity, the unamplified diode is
used, its performance can be improved by incorporating
series resistance. At r.f. this is undesirable, but as
high-impedance r.f. circuits to be measured will in
the majority of cases be resonant, there is less need
for it.

Long-distance V.H.I. Reception

A PHENOMENON which is associated with clec-
trical discharges in the lower atmosphere has been
recently encountered in the long-distance reception of
v.h.f. signals, and is described by G. A. Isted in the
current issuc of The Marconi Review.

During some experiments which involved the
automatic recording, in great detail, of the Kirk
o’ Shotts (53.25 Mc/s) and Wenvoe (63.25 Mc/s)
sound channels at Great Baddow, Essex, it was
observed that the signals often arrived in a suc-
cession of impulsive bursts, having a duration between
0.1 sec and 1.0sec, and varying in amplitude between
5 and at least 20 db above the very weak background
signal. The distances involved are 330 miles to Kirk
0" Shotts and 180 miles to Wenvoe. It was found
that the signal bursts often took the form of trains,
consisting of bursts equally spaced in time, and that,
apart from single bursts, there were many such trains
consisting of from two bursts up to six or seven in
number. The burst activity on the Wenvoe signals
was much less than on those from Kirk o’ Shotts,
but at times there was strong evidence that a certain
arrangement of signal bursts from Kirk o’ Shotts
occurred on the Wenvoe signals at a slightly different
time.

By arranging one receiving channel to record the
Kirk o’ Shotts signal (and also the radio cnergy from
a lightning flash) and another to record the lightning
energy only (by detuning it from the Kirk o’ Shotts
frequency), a simultaneous recording system was set
up which permitted identification of the signal bursts

WIRELESS WORLD, JULY 1954

and lightning flashes. It was found that the trains
of signal bursts were very often associated with a
lightning flash, the bursts sometimes preceding, some-
times occurring simultancously with, and sometimes
following the lightning flash.

Ry the use of a “static receiver” conncected to a
recorder, the clectrostatic clicks which it received, and
which indicate rapid changes of an electric ficld in
the atmosphere not necessarily due to lightning
flashes, were also found to be closely associated with
the trains of signal bursts.

Vertical incidence inospheric recordings of pulse-
signals on 10.6 Mc/s were then examined, and these
showed the presence of sporadic scatter points of high
ionization density at heights corresponding roughly to
that of the E layer, and having durations and time
spacings similar to those of the signal bursts. These
ionospheric echoes also often occurred in trains and
it was found that they were often associated with
lightning flashes.

It was concluded that the v.h.f. signal bursts (such
signals would not normally be reflected from the
ionosphere) were due to reflection from these short-
lived localized patches of high ionization in the E
layer. They are attributed to recurrent clectrical
discharges from clouds in the lower atmosphere, these
discharges not necessarily amounting to lightning.

After an examination of the relevant meteorological
information a theory is put forward to account for
this. It is suggested that certain types of cloud in
the lower atmosphere become charged until, the
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charge reaching a critical striking potential (dependent
upon the electrical characteristics of the air above
the cloud), it discharges in the form of a current
flowing upwards to the E layer; and then, recharging,
reaches the critical striking potential at regular time
intervals.  (The relaxation time connected with
charging and discharging clouds would seem to be
in close correspondence with that for triple and quad-
ruple trains of bursts, which has an average value of
4.0scc.) The cnergy flowing from the clouds to the
E layer causes the short-lived patches of high ioniza-
tion, which, in turn, give rise to the signal bursts.
The energy is then conducted along the E layer to
fine weather regions, where it leaks by conduction
through the air to the earth. (Lightning flashes between
cloud and earth complete the circuit.) It is also sug-
gested that more continuous ionization in the E layer
(apart from that due to solar radiation) may be set
up in this way, and that it may account in part for
the &Eporadic E phenomenon.

Whether or not these theories are proved to be
correct, the experimental evidence is extremely inter-
esting, and the author is to be congratulated upon
the very lucid and painstaking way in which he has
presented it. A lot of work must have gone into this
project, as a result of which our knowledge of radio
propagation and related phenomena cannot fail to be

enhanced. T. W. B.
SOUNDS—PAST AND PRESENT

AS a prelude 1o the British Sound Recording Associa-
tion’s annual convention and exhibition, held recently
at the Waldorf Hotel, London, W.C.2, Brian George,
of the central programme department of the B.B.C.,
gave a talk on * Voices and Sounds from History,”
illustrated by examples from the B.B.C.s record
archives. These included the voices of Alfred Lord
Tennyson and Gladstone—transcribed from phono-
graph cylinders, the * home recording ” of that day—
and Mr. George spoke of the difficulties of authenti-
cating carly records of celebrities in view of the many
cxamples of amateur mimicry which still survive and
are discovered from time to time. Not all the records
are of the great; the B.B.C. archives contain speci-
mens of contemporary wit and dialect, from people
in all walks of life. Much cffort is being expended
to trace among the older generations the rich dialects
that are in some danger of losing their edge as the
result of the tendency towards standardization in the
accents of B.B.C. announcers.

Guests at the apnual dinner
Ashbridge and Harold Bishop.

After two years’ service H. Davies is retiring as
president and will be succeeded by Norman Leevers.

Both Saturday and Sunday attendances at the exhi-
bition were high, and on both days visitors were able
to hear demonstrations of high-quality commercial
reproducers.

This year’s competition for amateur constructors
showed a wide range of interests and no falling off in
enthusiasm. The President’s Trophy and the Wire-
less World prize were won by G. M. Simpson for his
cathode-ray oscilloscope, designed for work on wide-
frequency-range sound recording and reproduction.
Made from surplus parts and incorporating a 2}in
VCRI139A tube, this instrument was notable for the
very high standard of workmanship and finish. The
Committee prize went to A. G. Tucker for an experi-

included Sir Noel
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menter’s console giving quick access to the under-
sides of the various chassis for modifications, while
presenting a permanently neat appearance when
closed. DPrincipal sections included a three-speed
record turntable, a tape deck, a radio feeder unit and
a control panel.

Notes on the commercial exhibits are included in
the review of audio developments elsewhere in this
issue.

SMALL-CRAFT RADIO
INSTALLATION

A RADIO installation intended for the smaller and
* middle-water  type of fishing craft and providing for
reception over the ranges 45 to 131kce/s and 375kc/s to
3.4 Mc/s; radio telephone transmission on any of six
crystal-controlled spot frequencies in the band 1.6 to
2.85 Mc/s and direction-finding facilitics has been intro-
duced by the Marconi International Marine Communica-
tion Company, Chelmsford, Essex.

Controls are reduced to a minimum while retaining full
flexibility to meet widely different conditions of operation
and all are fitted with knobs that can be handled while
wearing gloves.

The aerial is a single loop in a rotating frame con-
trolled by a large handwheel from below and it is
intended to be mounted above a wheclhouse or chart-
room housing the radio equipment.

The receiver, known as the “ Renown,” and the trans-
mitter (* Guillemot ) are approximately the same stze
and can be mounted very conveniently one above the
other in a recess as shown in the illustration. * Secapilot ”
is the direction-finding equipment.

The equipment is designed for operation from 24-volt
batterics.

1

Renown-Guillemot-Seapilot radio-telephone and direction-
finding equipment introduced by Marconi Marine.
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P i e Z 0 e I e C t r i C ’ Survey of Physical Properties

Crystals

(Concluded from page 280 of the previous issue)

THE analogue of the crystal transducer is shown
in Flg 9, in which C, is the electrical capacitance,
C,. is the effective compliance, M is the effective
mass and I:N is the *‘transformer” converting
electrical to mechanical energy and vice versa. The
capacity presented to the electrical terminals, the
compliance C,,, and M, will all be a function of the
mounting of the crystal, together with any mechanical
appendages such as stylus, reed, etc. The ‘“ mechani-
cal ” terminals are open-circuited when the crystal
is clamped (zero velocity) and short-circuited when
completely free: under working conditions some form
of complex impedance will normally be connected to

them. In these analogues the following relations
hold:—

Electrical Mechanical

E.mf. Force

Current Velocity

Inductance Mass

Capacitance Compliance

Although crystals are anisotropic, when one is
investigating a particular cut it is admissible to treat
the crystal constants as isotropic using the values
obtained experimentally for that particular cut.

In the elementary theory of elasticity the three
elastic constants of an isotropic solid are Young’s
modulus Y, the rigidity or shear modulus 7, and the
bulk modulus or volume elasticity E. Any one of
the three can be expressed in terms of the other
two by the relations given below, which also involves
Poisson’s ratio o:

Y =2n(l — o) (1a)
n 2(110) .. .. .. .. (b
E 3(1Y; syt e e (1O
. Y,énz” (1d)

These various factors all enter into the mechanical
design equations of the working transducer, and to
obtain some insight into their application we shall
consider one or two hypothetical examples.

The maximum displacement of a gramophone
record groove is of the order of 0.01 cm. Assume

for the sake of argument a crystal expander plate of

lcm < 0.5cm < 0.07 cm, which is a normal size for
crystals used in pickups, the Young’s modulus being
2 x 10". The crystal (Fig. 10) is firmly fixed at one
end and is driven by the stylus at the other. At low
frequencies where compliance is dominant the
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and

Therr Practical Exploitation

By S. KELLY*

minimum playing weight necessary to keep the stylus
in the groove when driven in compression and
tension, (1) in Fig. 10, would be:—
D
981.C,, @
where W -- playing weight, D = displacement of
stylus in cm, C,, -~ compliance in cm/dyne.
The compliance of the crystal as an expander
isi—
!

C
" Y.

where Y = Young’s modulus, /
t = thickness in ¢cm, w

3

length in cm,
width in cm.

From (2) and (3):—
W D.Y.w.t
981./
1073 ~ 2 ~ 10" % 0.5 x 0.07
981 - 1
7.14 < 10' gm (71.4 kilograms).

This value is somewhat high even for pre-war crystal

*Cosmocord Ltd

Ce MoR I
o 1 1k —JO0Y —o
!
S Crm
ELECTRICAL < R, OR MECHANICAL
< Co
3
'
Oo— . | —o
N:1OR NB:I
Fig. 9. Analogue of electro-mechanical relations in a
crystal transducer.
t
\

CRYSTAL

s~

DIRECTION
OF
N () <z)
SoLID BLOCK

Fig. 10. Elementary crystai transducer illustrating the
modes of applying stress open to the pickup designer :
(1) compression, (2) cantilever, (3) torsion.

FORCE

(3)
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pickups! Let us therefore use the crystal as a canti-
lever, Fig. 10 (2), in which the direction of vibration
will be at right-angles to the case cited above.
~ The compliance C,, of the crystal as a cantilever
isi—
4
C,==—- . . .. a6 5
" Yot )

D.Y.w.r?
dw= "2l
and W= io81 ©

10-2 x 2 < 10" x 0.5 7 0.343 10

4 ¥ 1 981
= 82.5 gm.
This value is still much too high for modern pickups,
but is within striking distance of the optimum and
represents about the average for prc-war pickups.
The third alternative is to use the crystal in torsion
(Fig. 10 (C)), by supporting the front end in a bearing
and using a stylus, say, 1 cm long.

Co = ———L— a0 30 ©)

n.w.t“(l - 0.63—t)
w
where n is the modulus of rigidity and is obtained
from equation (1b).
The assumption of a Poisson’s ratio of 0.1 results
in a rigidity modulus of 9.1 - 10", and

D.n.e.s* <1 + 0.63 ')
F44

W = .. ac
3/.981 ©
10-: o1 10 - 0.343 - 10-3 ~ (0.91)

S 3.1 . 98]

= 48 gm.

This is somewhat better and in actual practice the
extra compliance required for a practical pickup would
be obtained by using an elastic type of material for a
support (such as rubber or p.v.c.) together with a
cantilever stylus. At the high-frequency end of the
band, mass impedance rather than compliance is the
controlling factor and this is where the torsional
crystal scores with the materially reduced effective
mass and increased voltage force sensitivity.

The effective mass of a cantilever is:—

law.t.p
3
where p = density.
The moment of inertia of the same plate in

torsion is:—
(1 ) o

p. [ w?,

If a stylus of 1cm length is used the effective mass
at the stylus tip will be the numerical value given by
equation (10) in grams. Assuming p = 2, and using
the same sizes as before for the cantilever:—

9

1 v 0.5 x 0.07
M= — 36 — = 0.0233 gm
= 23.3 milligrams
where M, = effective mass referred to the stylus
point,
and for the torsional unit:—

21 - 0125 x 0.07 ., (1.02)

¢ 36
= 0.000495 gm = 0.495 milligram.

In other words, a greatly reduced effective mass
compared to the cantilever crystal.
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Practical crystals of the cantilever or torsional type
consist of two correctly oriented plates cemented
together with electrodes, connecting leads, and some
form of protective coating, and are usually named
* bimorphs.” These units then behave as a homo-
geneous whole and the foregoing philosophy can be
successfully applied.

It is now standard practice to specify crystal con-
stants in M.K.S. units, and these can easily be
converted to c.g.s. units if one remembers that the
M.K.S. unit of force is the newton and is equal to
10° dynes ; the accompanying table gives multiplying
factors for both systems. Because most engineers
still use the foot rule (and the majority of machine
tools in this country are calibrated in inches) the
physical dimensions of the crystals listed in Table 2
are given in inches and the other parameters are in
the standard clectrical nomenclature.

Table 2 shows the various constants of the equivalent
circuit shown in Fig. 9. It should be noted that the
torsional coupling coefficient is given in volts newton.
metre or volts’dyne.cm. The torsional compliance
is given in radians newton.metre or radians’'dyne.cm.
The effective moment of inertia is given in kgm.m?*
or gm.cm.>.

Practical crystal stoday are usually between 0.5in
and lin long, 0.25in to 0.375in wide and 0.015in to
0.06in thick. In the case of barium titanate the
length varies between 0.5in and lin, width 0.06in to
0.1in and the thickness is usually 0.03in. Because of
the low transducer ratio (N) and very high dielectric
constant of barium titanate, the two elements are
usually connected in serics, giving twice the output
voltage for a quarter of the parallel capacity. In the
case of Rochelle salt units, where the reverse con-
ditions hold, the parallel connections are used. The
nominal value of capacity is usually set at a minimum
1,000 pF. In each case the compliance of the crystal
is of the order of 10 times lower than that required
for present-day pickups. The additional compliance
is obtained by supporting the crystal on resilient
rubber pads or using some other form of compliant
coupling.

The resonant frequency of the system can be
obtained from:—

1
fr = =
27y M.C,,
where M is the effective mass, or the moment of inertia,
and C,, is the effective compliance.

From the values given in Table 2, it will be seen
that the resonant frequency for bimorphs of identical
size will be lower for cantilever units than for torsional
units and the effective transducer ratio is also lower.
It is important to usc ecither M.K.S. or c.g.s. units
throughout otherwise the resonant frequency of a
pickup may appear to be in the megacycle band! If
we compare a Rochelle salt bimorph of 0.5in ~ 0.25in
x 0.03in a torsional and a bender unit, together with
a barium titanate bimorph 0.7in « 0.lin X 0.03in
(these are the normal sizes commercially available
today) the following results are obtained:—

Rochelle salt

(Torsional parallel) C = 1.25 x 107 farad

Ny = 2.93 < 10! volt'newton.
metre

Ces = 1.3 radians 'newton.metre
Is = 1.64 x 107!% kgm.metre
f, = 11,000 C's.
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Rochelle salt
(Cantilever parallel) C .25 X 10— farad
N .0 x 102 volt/newton
3

1
2
1.3 X 107+ metre newton
2
2

20
I

5 x 10~ ¢ kgm
IR ,800 c/s.
Ceramic
(Cantilever series) C 7.6 % 10710 farad
N 63 volt/newton
C, = 2 ¥ 10~% metre 'newton
M 52.5 x 106 kgm
f 1,550 ¢/s.

To bring these values down to the familiar c.g.s.
units and assuming a stylus length of 1 cm for the
torsional unit (a normal practical value), we get the
following:—

C N C. M e
(upF) (mV 'dyne) (cm‘dynse) (mgm) (kc's)
x 10

Rochelle salt

It will be seen that a torsional unit of the same size
and material gives a suverior performance for both the
voltage sensitivity and resonant frequency, and that
the sensitivity of the ceramic element is considerably
lower than either of the two Rochelle salt units. The
sensitivity of the titanate can be imnroved by decreasing
the thickness, width, or increasing the length; the
thickness of 0.03in is the present commercial minimum,
this value being dictated by fragility in handling,
warping during firing, etc. Increasing the length
will decrease the resonant frequency and decreasing
the width will reduce the capacity (but will not affect
the resonant frequency) although the compliance will
be inversely proportional to it. The same remarks
in general apply to Rochelle salt, except that the
minimum commercial thickness is 0.015in and the
minimum width is about 0.2in, but in view of the
higher coupling coefficient more liberties may be

(Parallel taken with the Rochelle salt than w.th the titanate.
Rto}‘;s'ﬁ’"al)} 1250 2.93 0.13 164 11.0 Conclusions.—Of the three possible sources of
oé,aeraﬁéat transducer material at present available, A.D.P can
cantilever) 1250 2.0 0.13 250 2.8 be counted out for most pickup applications by virtue
Barium titanate ) ’ ) ’ of the extremely low dielectric constant, although
(Cantilever) 760 0.63 0.20 52.5 1.55 it is used to some extent for microphones. Rochelle
TABLE 2.
(Dimensions of crystals in inches)
Twister ‘‘ Bimorph *’
|
Linear Three-Corner Torsional
Ct ¢
Parallel = Series N Neo No
Parallel | Series C,. M Parallel | Series _ Ce Ie
MK.S. | Farads | Farads | kgm ' .
Multiply fijures by | 10 12 10 12 1 1 10°® 10 3 7 102 102 10 6 107
c.gs. | uuF uuF gm !
Multiply figures by 1 [ 1 103 106 1012 1 105 10-5 10-1 1 J‘
' 3 | s. . 2.2 4.4 ! .
Rochelle salt 30°C) | 300 % | 75 & 365 13 1y, 300y agu, 44 75! 608l
t t r wt wl 2w
. 7 { ol
A.D.P. 12002 330w 99 | 197 a5 Mg 0| 32 8 l271-1 6.05m%
! t t t t 3 wt wt wid
_——e S — |
l l Bender ‘¢ Bimorph *’
i l Cantilever Centre Drive
] e ! g
Parallel | Series " N | | N N | [
| Parallel | Series | C, | M Parallel | Series c. | M
| 1 ' |
M.K.S. | Farads | Farads ‘ ! kgm kgm
Multiply figures by 10 12 1012 1 | 1 109 10 3 1 1 109 10 -3
c.g.s. upF uuF gm ‘ gm
Multiply figures by 1 1 10-5 10-5 10 12 1 105 1(-5 1012 1
‘ | | | 3 l 1o
[Rochelle salt (30°C) | 300 % | 75 | 20X  sgl 704 5 6.68 lwr 0.73 145 5 044— 13.35 jur
| t | t | we we w wt we we
| 3 i 3
A.D.P. 120 % 1323 | 60t 1201 7841 |7205me| 15 300 049 D 143
t t wt wr | wt wi wt we
. I I | I ! B : ! I
|Ceramic | 1300 . 325 0 10.135 w 0.27 wt | 1.6 Wi 25 lwt | 0.034 e 0.068 wr 0.1 wid 50 fwe |
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salt, when correctly used, can result in highly
efficient, consistent and cheap mass-produced gramo-
phone pickups. It should not be used at temperatures
above 45°C and it must not be subjected to tempera-
tures in excess of 55°C. In general, it is wise not to
use Rochelle salt units within < 20 degrees of
latitude of the equator.

Barium titanate units have the advantage over
Rochelle salt that they can be made completely
tropical proof, although due allowance must be made
for possible variation in sensitivity with temperature
on zirconium-loaded elements. The capacity is
virtually independent of temperature, but the voltage
sensitivity is about — 20 db compared with Rochelle
salt for the same needle-tip compliance. Because
of the cantilever construction, the effective mass is
considerably greater than that of a torsional unit,

and if the needle tip impedance is to be kept within
reasonable values at high frequencies some form of
mechanical decoupling must be introduced between
the stylus and the crystal element, and considerable
high-frequency attenuation must be expected in the
pickup.

From the foregoing it will be appreciated that the
final solution of a particular pickup design problem
is governed by many factors, and at present there
is no one ideal solution for a crystal cartridge with a
wide frequency range, of high compliance, which is
completely tropical proof and has a high sensitivity;
although each new development and improvement in
technique brings the goal appreciably nearer.

Acknowledgment is made to Mr. A. C. Dobellj, of
the Brush Crystal Co. Ltd., for information on
fundamental crystal parameters.

Congress on Sound Recording—Paris 1954

Some Points from the Discussions and [tems of Interest

in the Exhibition

;
ERONi April Sth to 10th, 1954, an International
Congress on Sound Recording was held in Paris. It
was organized by the Société des Radioélectriciens,
under the direction of G. Rabuteau, the President
of the Society.

During the week of the Congress some 64 papers
were read, and six visits to technical or industrial
organizations were arranged.

An exhibition of evzrything appertaining to record-
ing was open for the whole week, including Sunday,
April 11th. In addition to this very full programme,
evening engagements included a symphony concert,
and a demonstration of synthetic music (inciuding
“ Musique Concrete”) arranged by Radiodiffusion-
Télévision Frangaise (R.T.F.).

The Congress was opened at a ceremony at which
speceches were made by the President and by the
distinguished physicist L.ouis de Broglie.

Technical Pagers

The papers covered the whole field of the art and
science of recording and were divided into five
sections, Section 1 covered the history of recording,
common problems, and measurements. Section 2 dealt
entirely with magnetic recording and reproduction,
including its future application in the television field.
Recording for the cinema in all its aspects was dealt
with 1n Section 3, whilst Section 4 was devoted to disc
recording including the special problems of micro-
groove and factory production of gramophone
records. Section 5 included papers on many applica-
tions of recording in industry and science, covering
the recording and storage of pulses, cathode-ray
memory svstems, long-duration data recording, and
the generation of synthetic music.
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By H. J. HOULGATE, AM.LEE.

An account of the measurement of “wow” and
“flutter ” and its subjective effect, by M. Caciotti, of
the Italian Broadcasting Organization, was read by his
colleague Signorina Bordone. For testing magnetic
recorders having had very little speed fluctuation, the
following method was suggested. A continuous loop of
tape, lasting some seconds, is used, and the output of
the machine is connected to its input after the loop
has been recorded with tone. Each “pass” of the
loop through the machine then reproduces and
re-records the tone, a process which results in an
increase in the “ wow ” content of the recording. It
was shown that if the “wow ” and “ flutter ” are of a
random nature, as is often the case in first-class
machines, then the final speed fluctuation is equal to

hv n, where h is the original fluctuation and n is the
number of dubbings. Such a method is also applic-
able to measurements on disc recorders. Subjective
tests led to the statement that speed fluctuations at the
rate of 15 per second were the most objectionable to
the ear. Reference was also made to the fact that the
frictional forces on the tape can result in longitudinal
vibrations, which in their turn give rise to frequency
modulation of the recorded signal. This effect pro-
duces high-frequency flutter, which although at much
too high a rate to be noticed as a variation in pitch,
results in the generation of objectionable sidebands.

F. Gallet, an engineer on the staff of R.T.F., dis-
cussed in detail the causes of noise in magnetic record-
ing systems. He gave the signal/noise ratio for a
typical machine as 50 db when measured by a *flat”
voltmeter, and 65db if an aural simulatien network
were used. It was pointed out that, although these
figures were acceptable for a recording system, an
amplifier to be used in a broadcasting chain would have
a much better signal/noise ratio, and that every effort
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should be made to improve the performance of mag-
netic recorders in this respect. Some considerable
attention was given to modulation noise, which was
shown to be due to two distinct causes. The varia-
tions in the magnetic properties of the tape and the
imperfect contact it made with the head resulted in
amplitude modulation of the programme by signals of
a random nature, whilst longitudinal vibration of the
tape gave rise to frequency modulation of the pro-
gramme, the modulation being in general random, but
being “ coloured” by the natural longitudinal reson-
ance of the tape in the region of the heads. Such a
frequency modulation causes the noise spectrum
accompanying a tone to include sidebands. It is, of
course, desirable to give a measure in terms of signal/
noise ratio to the modulation noise. This is not easy
to do since the noise is always accompanied by the
signal, which is of much higher amplitude, and must
be removed, together with its harmonics, by very sharp
filters. It was shown, however, that the spectrum
produced by amplitude modulation of the signal was
independent of the signal frequency, and so could
be measured using a signal of zero frequency, i.e., d.c.
Such a measurcment is not all that could be desired,
but it is of use in assessing the properties of the tape,
since the components which are ignored by this
method are those due to frequency modulation and
these are as much a function of the recorder as of the
tape itself.

Testing Magnetic Tape

A second paper by F. Gallet was devoted to the
problems involved in testing tape reccived from the
manufacturers. He described a machine for testing
nine tapes at once, which was on show in the exhibi-
tion. It consisted of nine channels of recording and
reproducing heads together with feed and take-up
spools, and a common capstan shaft, driven by motors
on the bedplate of the machine. Each of the nine
tapes was tested for sensitivity at 800c/s throughout
its length under standardized conditions. The output
from each tape was recorded by a recording voltmeter
on a strip of paper about 10in long. In addition to
the sensitivity tests, two of the tapes on the machine
were given a modulation noise test and the resulting
noise output was recorded on further charts.

It is well known that in the manufacture of record-
ing tape the support material is coated with the oxide
in fairly large widths, and each batch is subsequently
slit into the }in tape used on the machines. The
lecturer stated that it was desirable that more
stringent tests be performed on at least one tape
from each batch. Special equipment is therefore
used to plot graphs of frequency response, output
v. bias, distortion v. output, and, after a 24-hour
delay, to record the “print” level. All these
tests are recorded on one strip of paper, which, in
common with the sheet recording sensitivity, carries
a code number identifying the tape completely, both
as to batch, and the position the particular tape occu-
pied in the original wide sheet. This equipment is
of particular interest, since a controlling amplifier
connected between the output of the system and the
input to the recorder is used to keep the output of
the system constant. The actual output from the
reproducing amplifier is then determined by a variable
attenuator connected between its output and the
control point. Thus the signal applied to the har-
monic analyser can be taken from the constant level
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control point and the recording meter has only to
measure the harmonic output, and not, s would be
more difficult, the harmonic to total signal ratio.

Maurice Soubrier had been concerned with the
problem of correcting a recording, such as that on a
magnetic dictating machine, cither by the deletion of
undesired matter or by the addition of new material.
He described a method of doing this without cutting
the tape, or re-dictating the matter coming after the
additions. He proposed using two or more coupled
recorders capable of recording or reproducing in
cither direction of travel of the tape, and so arranged
that subject matter could be transferred from one
tape to another at will. To save time the re-recording
could be carried out whilst the machine was running
backwards. An apparatus could certainly be made to
do this, but the present writer fears that it would be
rather complicated for office use, but might have
applications in broadcasting when much editing is
necessary.

Dr. Schiesser, of Rundfunk-Technisches Institute
G.m.b.H., discussed the magnetic recorders and
ancillary equipment which have been devcloped for
use in the German Federal Broadcasting System. Of
special interest was the small portable recorder, Type
R85, which records at 74in per scc. using 1,200ft
spools. The motor system is fed by battcries. A
separate reproducing head and amplifier are fitted for
monitoring and subsequent reproduction, and the
overall response was stated to be flat 1o 10ke/s. The
recorder measures approximately 10in x 15in x Sin
and weighs 22lb. Dr. Schiesser referred amongst
other things to the work done by N.W.D.R. on arti-
ficial reverberation, and mentioned work of a similar
nature which had already been carried out by Dr.
Axon at the B.B.C. Research Department.

Recording Television Signals

One afternoon was devoted to the application of
the magnetic system to television recording. J. T.
Mullin, of Bing Crosby Enterprises, described the
multi-track system developed by his company, and
Commander C. G. Mayer gave an account of the
system developed by R.C.A. This latter system uses
lin-wide tape to record both sound and colour tele-
vision signals and is capable of recording black and
white television and sound on normal }in-wide tape.
The tape spced is about 30ft per sec and special
measures are taken to maintain the tape tension con-
stant at all times. Commander Mayer pointed out
that the speed constancy requirements were extremely
stringent for this work and stated that constancy in
excess of 1 part in 10" was nceded. The recording
and reproducing heads present unusual problems,
since the recorded wavelength at 4 Mc/s is only about
1 microns. A further trouble occurs in the sound
channel and indeed at the Lf. end of the video channel,
because the tape speed is so high that the wavelength
becomes large compared with the head dimensions
and results in a low-frequency loss in addition to that
normally encountered in the magnetic system.

J. Borne, of the Laboratories d’Electronique de
Physique Appliquée, discussed the influence of the
physical and magnetic characteristic of the recording
head upon the response at high frequencies, whilst
his colleague, J. Perilhou, discussed, in addition, some
of the mechanical problems involved. He endorsed
the statement already made by others, that separating
a reproducing head from the tape by one wavelength
results in 55db loss of output.
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The last item on the afternoon’s agenda was a
demonstration by Prof. Boutry, from the Conserva-
toirc National des Arts et Mctiers, of television
recording on a magnctically coated drum. The pro-
gramme radiated by R.T.F. was recorded, immediately
reproduced, and shown on a projection receiver screen.
The bandwidth in use was only about one megacycle,
so the results were not perfect, but for most people
present it was the first time they had seen such a
demonstration. It was stated that the clearance
between the heads and the drum, necessary to
eliminate wear, was about 0.00004in. Such a fine clear-
ance necessitated great precision in the drum bearings.

Several papers were devoted to the use of magnetic
recording as a memory for calculating machines. One
interesting application was that of recording teleprinter
signals. It was stated that one character could be
recorded, on a multi-track system, in 0.0005in length
of tape. Thus much more information could be stored
in a given space with the magnetic system than was
possible on the normal perforated paper tape. In fact
a foot or two of tape could contain the equivalent of
many pages of typescript.

In the section on disc recording an interesting paper
was read by P. Meunier, of R T.F. He and his col-
leagues have been concerned at the difficulty of cutting
microgrooves on lacquer recording blanks. He has
noted that the degree of flatness required for this
purpese is very high, and showed that a re-design of
the usual cutter head mounting is of considerable help.
Briefly he established that the head must be pivoted
S0 as to possess minimum inertia and minimum fric-
tion. The head, with a minimum of added mass, is
mounted on a pivoted arm with no counterbalance.
A second arm, separately pivoted, projects beyond the
pivots and carries a counterbalance weight. It is
coupled to the head by a spring and dashpot system.
In the published paper* the simplified equivalent elec-
trical circuits of the mechanical system arc analysed.
Considerable improvement was claimed, not only in
the reduction of effects due to lack of disc flatness,
but also in those caused by motor vibrations.

Exhibition

As might be expected, a large proportion of the
forty-nine exhibitors were showing magnetic recorders
of one type or another. Studio machines were repre-
sented by E.M.I. of England, Tolana and Bordereau of
France, A.E.G. and Vollmer of Germany, and Ampex
of U.S.A. Some of these machines were provided
with push-button operated shears to cut the tape
adjacent to the reproducing head when editing.

On the N.W.D.R. stand an interesting midget tape
recorder made by Maihak was shown. It operated at
7%in per sec and would record for 7% mins on one
winding of its spring motor. The recording or repro-
ducing amplifier was battery operated. The complete
instrument was about 9}in x 124in x 4}in in .size, and
weighed 16lb. It was stated that a second head could
be fitted to recerd timing signals from a film camera
so that the tape could subsequently be synchronized
with the film. In another version of this recorder
the spring motor gave a constant-speed drive for 12
minutes.

A somewhat larger and heavier battery and spring-
operated recorder was shown by Acémaphone.

Another spring-driven recorder was shown by Rocke
International on behalf of the Amplifier Corporation
of America. Called the “ Magnemite,” it was available
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with tape speeds ranging from [in per sec to 15in
per sec. The slow-speed machine was stated te record
from 200 to 2,500 ¢/s and to run for 30 minutes on one
winding. An unusual feature of some of these models
was an external flywheel mounted on top of the
capstan. The smallest and lightest of the range,
operating at 13in per sec, was 1lin x 8in x Sin in size
and weighed 10lb. A portable battery-driven re-
corder intended for professional use and of similar
dimensions and weight to the above instruments is
available from E.M.1.

Domestic tape recorders were on many stands, but
only two will be referred to. The A.E.G. model KL25
operates at 33in per sec and has a counter operated by
one spool to facilitate “ place finding.” A response
to 10 kc/s was claimed and a separate reproducing
head and amplifier is included.

Radio Star were showing a very small domestic
recorder, including amplifier and oscillator, which
could be stood complete on any turntable or clockwork
gramophone to provide the tape drive. The amplifier
would function on a.c. or d.c. mains.

A device of great interest to film enthusiasts was a
stabilized, film-pulled, magnetic sound attachment
which could be mounted between the arm carrying
the feed spool and the body of almost any projector.
The unit, which is reminiscent of some of the units
fitted to professional projectors for stereophonic sound
in cinemas, is marketed by Fred. Jeannot.

One of those things which had to be produced
sooner or later was a simple but satisfactory clip for
holding the free end of a reel of tape firmly to one
cheek of the spool. It is made by H. Gravillon, Paris.

A machine for making welded joints in p.v.c. tape
was being demonstrated by Sonocolor. A joint could
be made in about 10 seconds, including trimming the
ends of the tape and loading and unloading the
machine.

Two gramophone turntable units are worthy of
mention. Thorens of Switzerland were showing a
three-speed motor, governor controlled, which used a
gear change to go from 78 to 33} r.p.m. 45 r.p.m.
was obtained by using the governor. Thus all three
speeds were adjustable. The pickup fitted to the model
on show was an American G.E. variable reluctance
unit, which could be lowered by push-button at any
of the three usual record diameters.

A high-grade, three-speed, 17in diameter turntable
was being exhibited and demonstrated by EM.T. of
Germany. This incorporated many refinements, in-
cluding an optical device for locating the pickup on
the disc and a remotely controlled rapidly starting
turntable.

A most unusual-looking loudspeaker was exhibited
by Elipson and was used in the demonstrations of
“ Musique Concrete.” The unit is conventional, but
the enclosure appears to be cast in plaster and is ported
in the normal way. Over the cone, which faces up-
wards, is a large, shell-like elliptical reflector, also of
plaster, which gives the unit its name—* La Conque.”
The reflector is so placed that the loudspeaker unit is
at one focus of the ellipse, and hence an image source
appears at the second focus. The result is claimed to
be a uniform sound distribution over a fairly wide
angle down to 800 ¢/s, but outside this angle the sound
is attenuated and hence undesirable building echoes
are not excited.

* The original text (in French) of some of the papers read at the
Congess, and a summary of others, can be consulted in the March
1954 issue of L'Onde Electrique (Vol. 34, No. 324).
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Integrated Microwave Test Bench

Losses and Reflections Due to Imperfect Assembly Avoided

AN interesting and original exhibit at the recent
R.E.CMPF. show was the Ferranti X-Band Test
Bench, referred to briefly in last month’s report. It
appears to be a distinct step forward in microwave
technique.

Ordinarily, the outfit needed for microwave tests
and measurements comprises a number of separate
waveguide instruments—wavemeter, attenuator, slotted
line, matched loads, etc.—bolted together to form a
rather lengthy and untidy looking set-up. The
essence of the Ferranti development is that instead of
being built up of separate lengths of “pipe” it is
milled out of one solid block of light alloy. One result,
at least as regards the components
thus “ integrated,” is that the circuit

POWER MONITOR

is fixed. This may be a disadvantage for general
experimental purposes requiring flexibility of
apparatus. But for carrying out standard tests
it is an immense advantage to have equipment that can
be relied upon to be always the same; that is to say,
with no alterations or borrowing of essential parts by

PROBE INSERTION
CONTROL

VARIABLE ATTENUATOR
0 - h
.lo‘ KLYSTRON INPUTS

SLOTTED
SECTI08
OF LuIDE

Right : Section through the
Ferranti X-Band Test Bench
showing positions of the
items mentioned in the text.

Below : The block of the
unit provides a convenient
mount for additional items
of test equipment.

WAVEMETER

PROBE ADJUSTMENT - —-—b’-

PROBE TUNER :

SLOTTED LINE
DRIVE KNOS

VARIABLE ATTENUATOR

i
Nl

WAVEMETER
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3db COUPLER

some other worker since one last used it. As there are
no joints between sections of guide, there is no chance
of variable losses and reflections due to imperfect
assembly. The only joint is the one between the two
halves of the block, and because this comes half-way
along the major dimension of the rectangular guide
section, it impedes no current.

Manufacturing Advantages

‘The method of manufacture greatly reduces costs
(it is said to take one-third of the time required to
produce a conventional test bench); it makes possible
a more consistent product; it facilitates internal
inspectior: and accessibility; and because there is no
question of the guide being deformed by its being
taken around sharp bends the whole apparatus is
very compact, as well as being cleaner in appearance,
stronger, and more rigid. The block forms an
adequate mount for additional components that may
be required; amplificrs can be plugged directly into
the waveguide, thereby avoiding the use of flexible
leads,

Provision is made for any number up to three
klystron oscillators; this is convenient for covering
a wide frequency band or for testing at several
spot frequencies without having to make readjust-
ments.

351

www americanradiohistorv com


www.americanradiohistory.com

The black areas in the drawing indicate matched
From the klystrons the main wave-

terminations.
guide leads in turn to: —

(a) a micrometer-controlled wavemeter, operating

in the H,,, mode,

(b) a crystal detector for monitoring the output

power,

(c) a micrometer-controlled nichrome-film glass-

vane attenuator with a range of 0-30db, accurate
to +0.1db, and

(d) the slotted line, with probe insertion control-

lable up to Zmm, and longitudinal position variable

over 90mm to an accuracy of 0.02mm, providing

1.01.

Manufacturers Products

NEW EQUIPMENT AND ACCESSORIES FOR RADIO AND ELECTRONICS

Iigh-Ratio Tuning Drive
A GEARED drive with a reduc-
tion ratio of 56.25 to 1 intended

primarily for bandspread or precision
tuning over shortwave bands in a

Jackson
Type Gl.

high-ratio geared drive

receiver has been introduced by
Jackson Bros., Kingsway, Waddon,
Surrey.

It is fitted with spring-loaded
gears and self-aligning ball bearings
to ensure a smooth action free of
backlash at all shaft loads up to

24 0z/in. Stops are included to pre-
vent overdriving at the limits of
rotation as a safeguard against
damage to the gears,

High- and low-spced shafts
(driving and driven respectively)

project back and front of the casing,
thus permitting the addition of a
driving motor if required and pro-
viding facilities for a pointer or scale
on the front extension of the
capacitor shaft.

At present the drive is available
to equipment makers only and with-
out dial, knob or other accessories.

Industrial P..A. Amplifiers

POWER outputs up to 2.4kW for
large factories, railway stations and
wire relay systems are provided by
parallel connection of unit 100-watt
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amplifiers recently introduced by the
General Electric Company, Magnet
House, Kingsway, London, W.C.2.
Two DAI100 valves in push-pull may
be operated 1o give 100 W with
3 per cent distortion under Class A
conditions, or 175W under Class
AB2 with 6 per cent total harmonic.
The output transformers have
divided secondaries with impedances
suitable for series or parallel con-
nected loads, and the Lt and h.t.
supplies are derived from separate
transformers to simplify stand-by
running of heaters. Four bridge-
connected directly heated vacuum
rectifier valves are used for h.t.
supply with a choke input smooth-
ing system employing paper dielec-
tric condensers.

The panels, which are 154in high,
fit racks of the standard 19in width.

F. M. Feeder Unit

DESIGNED specifically for the
B.B.C. experimental transmissions
from Wrotham, this unit covers 87.5
to 100 Mc/s and comprises an r.f.
stage, self-oscillating triode fre-
quency changer, two if. amplifiers
with a.v.c. to prevent overloading and
to minimize aircraft flutter, and a
ratio-type discriminator. A cathode-
ray tuning indicator occupies the
centre of the horizontal tuning dial.

The unit has been designed to have
good frequency stability after the
initial warming up period, and with
a field strength of 3mV/m gives an
average of 40 mV audio output into
100 k&2,

Wher. required for use in conjunc-
tion with existing high-quality ampli-
fiers, such as the Leak TL/10 or
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voltage standing-wave ratio discrimination down to
The frequency range of the whole unit is
9-10kMc/s (3.00-3.33cm wavelength).

Chapman FM8I feeder unit.

Quad I or II, appropriate power
supply and output plugs can be sup-
plied and suitable h.t. dropper resis-
tors included in the set.

The price is £18 10s, and a half-
wave dipole aerial with window sill
fitting can be supplied for £1 18s 6d.
If necessary a horizontal H aerial
with 5ft chimney mast and fittings
costs £4 15s 6d.

The makers are C. T. Chapman
(Reproducers), Lid., Riley Street,
London, S.W.10.

Miniature Soldering Iron

AN overall length of only 6in and
a weight of only } oz are features of
a new miniature soldering iron which
can be supplied with bits ranging
in diameter from }in to 4in. The
loading of the smallest size (4-in bit)
is 12 watts, while that of the largest
is 40 watts. Working voltages range
from 6 to 250V, a.c. or d.c.

Despite their small size it is
claimed that the mains element irons
can be left switched on while not in
actual use for very long periods
without coming to harm.

The “ Litesold,” as the iron is
known, is made by Light Soldering
Developments, Lid., 106, George
Street, Croydon, Surrey, and the

‘Litesold "' minia-
ture soldering iron
with replaceable bit
and cover.
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price is 19s 6d with a fixed }-in
diamecter bit and 21s 6d with a
replaceable bit. A protecting cap for
the bit and element is included.

Lilliput Lampholders

A RANGE of sub-miniature lamp-
holders described as the Type LES
(lilliput Edison screw) conforming to
Section E of BS98 as regards lamp-
holder dimensions, has becen intro-
duced by A, F. Bulgin and Company.
They are available with fixing
brackets of five different shapes; one
is the baseboard model shown here
in its actual size, while the others are
shaped for securing to various types
of scale and other devices for which
illumination is required.  Other
types of bracket can be supplied by
special arrangement.

Bulgin lilliput lampholder Type LES4
shown actual size.

The list price of cach of the five
normal types is 9d. The maker's
address is Bye PPass Road, Barking,
Essex.

Precision Potentiometer

WIRE-WOUND precision  poten-
tiometers  with  linear or graded
windings, accurate to one part in
10 of a given law, are now
obtainable from Salford Electrical
Instruments. These find applica-
tions in radio compasses, altimeters,
prediction and computor equipments
as well as in many types of industrial
electronic apparatus.

They are made with cither toroidal
or card windings of from 300 to
50,000 ohms resistance and with a
normal rotation of 340 deg, but a
full 360-deg movement can be sup-
plied for special purposes.

In the toroidal types the windings
range from 1 to 34in in diametcr
and while these generally foliow a
linear law, slight deviations from the
linear can be embodied in the wind-
ing if necessary.

The strip type, on the other hand,
can be supplied with linear or non-
linear windings and made to incor-
porate functions such as sine-cosine
relationships, these being achieved
by suitably shaping the winding
card and fitting special wiper con-
tacts.

Machines have been developed
which will cut several cards at a
time to an accuracy of pgs in of a
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sine-cosine

Special
made by Salford Electrical
Instruments.

potentiometer

calculated shape, while other
machines wind wire as fine as
0.0006in in the case of toroids and
0.0008in for strips.

Tappings are fitted wherever re-
quired by a brazing process specially
developed to permit attachment of
wires to within 0.5 deg of a calcu-
lated position.

The maker’s address is Peel
Works, Silk Street, Salford 3, Lancs.

High-quality Amplifier

THE Type PF91 amplifier and
remote control unit recently intro-
duced by Pye, Cambridge, is de-
signed for high-quality reproduction
from gramophone records and radio.
It incorporates four alternative
equalizer circuits, to compensate for
most recording and pickup charac-
teristics in addition to continuously
variable bass and treble tone controls
and a steep-cut filter for 4, 7 and
12 ke/s.

The power output for less than |

0.1 per cent distortion at 1kc/s is
stated to be 12 watts and hum and
noise level —90db relative to 15
watts.

An interesting feature of the de-
sign is the provision of adjustable
positive feedback (in addition to the
main negative feedback) in order
that the effective output impedance
may be reduced to zero to improve
loudspeaker damping.

The price of the main amplifier
(PF91) will be £29 8s and of the
pre-amplifier (PF91A) £12 12s,

Pye Type FF91 amplifier and PF9IA
pre-amplifier and control unit.
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Prog ress in

TRIX equipment maintains a
long-established tradition of pro-
gre e design and high-grade

workmanship, There are stan-

dard units for EVEry requirement,
each a masterly expression of

sound-reproduction  technique.

For large or small installations,
our catalogue and expert advice

are freely at your disposal.

MODEL T621 AMPLIFIER

An cconomical gencral purpose
amplifier designed for both AC
and Battery operation with a
simple plug-in adaptor unit, and
providing 25 watts output, ample
for most general Public Address
uses.

Two inputs, for pick-up and
microphone, low and high im-
pedance, with mixing controls.
Qutput connections for 8 and
15 ohm speakers, also high
impedance 100 volt line.
Quality of reproduction is cn-
sured by the incorporation of an
adequate output transformer in
the push-pull output stage with
inverse feedback over 3 stages.

The TRIX ELECTRICAL
COMPANY LTD.

I1-5 MAPLE PLACE, TOTTENHAM
COURT ROAD, LONDOM, W.I.
Telephone

Telegr
TRIXADIO, W
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RANDOM RADIATIONS

By “DIALLIST”

Peace, Perfect Peace

WHAT a joy it is to have two
simultaneous f.m. transmissions from
Wrotham on most days of the weck.
The programmes certainly come in
free from interference of any kind.
That, I’'m afraid, is a lot more than
can be said for the same programmes
as transmitted on the medium or the
long waves. With 90-Mc¢/s f.m.,
fading, sideband splash, heterodynes,
atmospherics and re-radiated inter-
ference just don’t happen. *“ Sporadic
E ” may, I suppose, have dire effects;
but I've never experienced them.
For some rcason that I can’t make
out I've never yet been able to pick
up any of the Continental f.m. broad-
casts, though a good many other
people have reported them. I should
be pretty well placed too. My f.m.
dipole is 550 feet above sea-level and
it “ points ” almost straight at Paris.
I've tried the 96-Mc/s neighbour-
hood time and again during the
station’s advertised working periods;
but not a sniff of a signal can I*get.

A Wonderful Chance

IT is reported that receivers for
the frequency-modulated transmis-
sions on Band II are to be a feature
of this year’s National Radio Show.
I trust that they will include high-
grade models, able to do full justice
to the quality of these signals with
their wide range of modulation fre-
quencies. With a really good re-
ceiver, the quality of both speech and
music is something of a revelation.
To begin with, you have an abso-
lutely silent background, which
means that low sound levels in the
transmission can be allowed to be
really low. In fact, the volume con-
trasts when an orchestra is playing
can be given their full value, with no
need for ‘ compression.” And the
designers of a.f. circuits and of loud-
speakers can let themselves go,
knowing that they are dealing with
signals worthy of their best. For the
first time since broadcasting began,
genuine high-fidelity radio has
become possible. Let’s hope the
manufacturers will rise to the occa-
sion by producing receivers of the
luxury class which are real musical
instruments. Recalling, though, what
the urge for “cheapness first” has
done to the sound accompanying
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television in so many table model
sets, one isn’t too optimistic.

Simple—But it Works

IN the ordinary way I’m not fond
of indoor TV aerials; they're too
pronc to pick up any interference
that’s going. Still, they come in
handy at times. You may, for
example, want for onec reason or
another to use the receiver in a room
in which there is no connection to
the outdoor aerial. Well, provided
that you've an adequate signal, here’s
a cheap and simple way of rigging
up an indoor dipole that will do the
trick. The ingredients needed are a
length of single flex, p.v.c. covered
for choice; an old 4-pin valveholder;
a suitable length of the right feeder
for the set, with connector; and a
pair of battery wander plugs. Cut two
lengths of flex, using the formula L =
231/f (Mc/s), where L is the length
of cach picce. Bare one end of each
piece, fixing one to the grid terminal
and the other to a filament terminal
of the valveholder. Connect one
wander plug to the inner, and the
other to the outer, of the feeder,
which we'll suppose to be co-axial
cable. And that is practically that.
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A B.B.C. Engineering Training
S. W. Amos, B.Sc.(Hons.),
Birkinshaw, M.B.E., M.A,, M.LLE.E.,

WIRELESS WORLD TELE\ISION RECEIVER MODEL II:
Complete conslructlonal detulls with notes on modernlzlng

! RADIO IVTERI-‘I-,REVCI; bUl'PRESbI()V as Applled to Radlo
G. L. Stephens, AM.LE.E. oo 10’6

SOUND RECORDING AND REPRODUCTION.
J.w, Godfrey and S. W,

Amos, B.Sc. (Hons.), AM.LE.E. 30'- 308
ADVANCED THEORY OF \\A\'EGUIDFS L. Lewin .. 30- 307
FOUNDATIONS OF WIRELESS. . G. SCroggle. B. Sc,

M.I.E.E. 5th Edition 5 126 13-
TELEVISION RECEIVING EQUIP\H;VT W. T. Cocklng.

M.I.E.E. 3rd Edition 18'- 188

A complete list of books Is avnllnble on nppllcallon
Obtainable from all leading booksellers or from

ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.I.

To “erect ” the aerial, drive a small
nail into the picture rail and fasten
the end of the flex connected to the

lament terminal of the valveholder
to it with a piece of string. Fix the
valveholder to the wall so that this
bit of flex is vertical. Run the other
piece of flex along the wall at right-
angles to the first and anchor to a
nail as before. Stick the wander plug
connected to the inner into the socket
in the valveholder corresponding to
the vertical leg of the dipole and
t’other into that corresponding to the
horizontal. I trust you'll find, as I
do, that you get remarkably good
results from this simple arrangement.

Proof by Nine

MY very best thanks to the army
of readers in this country, on the
Continent, in the U.S.A. and else-
where who have sent (and are still
sending) me proofs of the Proof by
Nine. It appears that my vague
recollection of “casting out the
nines” rang the bell. There are
many ways of proving the Proof by
Nine algebraically : some readers did
it in one page; some needed from
two to ten pages before they could
write Q.E.D. Various proofs appear
in a number of published works on
arithmetic, or on mathematical
curiosities. The basic fact is that if
you take any complete number of
units, tens, hundreds, thousands . . .
the initial digit gives the remainder

when that number is divided by

nine. Thus: 5+9, R=5; 10+9,
PUBLICATIONS

Net Ry i

Price Post

and Pracuce.

AMLLE.E,, and D. C.
in collaborallon with
30/- 30’8

36 39

1011
ABBC
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R=1;200+9, R=2; 6,000+9, R=6,
Now 6,215=6,000 + 200 + 10+ 5; and
the remainder when it is divided by
9 must be 6+2+1+5=14. But 14
divided by 9 gives the remainder
1+ 4=5. Hence the continuous addi-
tion. We could also work: 6+2+
1=9; cast out the nine; R=5.

Multiplication

This first step shows that the
continuous addition of the digits of
any number gives the remainder R
when it is divided by 9. Now take
two numbers @ and b and suppose
that R, is x and R, is y. Then it
isn’t difficult to prove algebraically
that for the product ab, R,,=xy.
The Proof by Nine, then, amounts

NG
to this: ? Xxy

y
Unless the continuous addition
of the product of multiplying

a by b is equal to xy, the answer is
wrong; if the two are cqual, the
answer is right—provided, as I men-
tioned originally, several * bloomers ™
are not involved. The Proof by
Nine, then, is a quick and sound
method of checking multiplications.
Even more can be done by casting
out the elevens (not the clevenses!)
and I leave it to readers to chew that
one over for themselves.

Television in Colour

FROM friends in the US.A. 1
gather that colour television is far
from going with the expected bang.
There are regular transmissions and
receivers are on sale; but buyers are
proving coy and their sales resistance
high. I'm not surprised at that my-
self, for the present price of a colour
receiver is three to four times that
of a monochrome sct. The B.B.C.
is, I am sure, taking the right line
by deciding not to launch colour TV
in this country until it is completely
satisfied that reliable systems of
transmission and reception have been
evolved. Nor, I imagine, would the
radio industry be greatly interested
in the manufacture of domestic re-
ceivers unless they could be turned
out at not more than double the price
of similar black-and-white models.
A problem that will take a bit of
solving when the time comes is that
of servicing the colour sets. There
are far too few first-rate servicemen
as it is; and jobs such as alignment
and fault finding in colour receivers
are likely to call for considerably
more knowledge and skill than is
needed for dealing with the mono-
chrome sets of to-day.

WIRELESS WORLD, JuLy 1954

BLOWING
OUR OWN
TRUMPET

OT that we neec to blow

our own trumpet; indeed,
our customers do that for us.
But we would like to extol
the virtues of these New
Universal Multiple Strip
Connectors. .. .Manufactured

from the finest-grade Bakelite Sheet, with rolled butt-
jointed hollow pins for tip-soldering, and with fully floating
self-aligning sockets with integral solder-tags. Both Pins and
Sockets are Electrolytically tinned for reliable soldering.
Designed for use in electronic equipment requiring multiple
connections, and available in 3, 4, 5, 6, 8, 10 and 12 way

models.

| . ‘..-:'.-.)hé;ou, war
v T.108, 109

Six Way
T.118, 119

Also 3, 8,
10 & 12 VWay
Models

,.,\C-E Op

. THE
s,
. s

A. F

COMPOMENTS

Telephone :

Most compztitively priced.

ﬂwlu’:rr H Ew

BULGIN

DEVELOFPMENT

ELECTRICAL RATING
Insulation between adjacent
poles, or to fixing screw
(6.BA.), withstands 2000 v.
A.C. 50 cycles test. Maxi-
mum 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 Obhm and
the maximum continuous
carrying rating of 5 Amperes
(A.C. & D.C.) per pole is
conservatively fixed.

Y For full technical details
send for descriptive leaflet,
Ref. WW Multi.

RiPpleway 3474 (5 lines)

LTD.,

MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS

BULGIN & CO.
:1ijA9 4§ BYE-PASS ROAD, BARKING, ESSEX
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UNBIASED

Somnidicta

IT HAS BEEN sad that a
specialist is one who knows more
and more about less and less. This
appears to apply with peculiar force
to the “big shots™ of the medical
profcssxon, some of whom seem
quite ignorant of the ways in which
other branches of science could help
them. A leading psychiatrist, who
has just published a weighty volume
on his own particular subject, does
not scem to have heard even of the
existence of such very ordinary
things as microphones and tape re-
corders, the use of which would solve
at least one difficulty for which he
sees no immediate solution.

It appears from his book that a
lot could be learned of the causes
of a patient’s nervous or mental
troubles if a careful record could be
kept over a long period of the re-
marks he makes when he talks in
his sleep, especially after he has
been given a drug to loosen his
tongue when in the arms of
Morpheus. But it would be very
wrong for a wife, for instance, to
take a note of the morphic mutter-
ings of her husband and attempt to
base a home-made diagnosis upon
them, for such “somnidicta” are
symbolic rather than factual.

Thus if a man raves in his sleep
of the charms of winsome Winnie
or gladsome Gladys he is not talk-
ing about a contemporary blonde
but of something quite different and
it takes a specially trained medico
to interpret his cryptic utterances.
Strangely enough, I can personally
confirm this, as a friend of Mrs. Free
Grid once confided to her that she
was much worried by her sleeping
husband’s references to Maggie,
whom she gathered from his
“ somnidicta” was very reliable and
amenable if you kept her well oiled.

1 was fortunately able to save this
marriage from disaster by pointing
out that a *“ well-oiled Maggic” re-

Symbolic Somnidicta
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By FREE GRID

ferred to the Marconi magnetic de-
tector of which her husband would
have had considerable experience as
he was an cx-wireless operator
of pre-1920 vintage. The ecxces-
sive humidity of the tropics was
apt to cause the clockwork spring
of this famous old detector to rust
and break unless a drop or two of
the correct grade of oil was applied
in due season.

In his book the good doctor
bewails the fact that it is obviously
impossible for him or any other ex-
pert to sit by the patient’s bedside
night after night to listen to his
“symbolic ramblings.” Has this
scion of a famous medical school
never heard of a tape recorder and
the “Vogad ™ principle (used on the
transatlantic telephone) whereby the
patient’s voice could close the switch
of the recorder motor and hold it
closed so long as he was speaking?
Perhaps some manufacturer will
market a specially designed somni-
graph or somnidictaphone for the
use of the medical profession.

Blind Broadcasting

MANY PEOPLE are of the
opinion that ordinary sightless
broadcasting will one day disappear
and television will reign supreme.
1 don’t agree with this, although I
do think that eventually most of us
will have TV sets, using the sound
channel part of them to listen to
those items which do not need a
visual accompaniment. All this busi-
ness of separatc wavelengths for
“sound-only ” sets will eventually
die out.

Evidently, however. the Govern-
ment does not agree with me in this
and is of the opinion that “ sound-
only” broadcasting is doomed to
carly extinction. If this were noi so
1 think that the powers-that-be would
have made up theii minds to break
the B.B.C. monopoly of sound
broadcasting as well as to
remove its stranglehold
on TV. The fact that the

panjandrums of Parlia-
ment are leaving the
B.B.C. in undisputed

possession of “sound-
only” can only mean that
they think that the days
of this form of broadcast-
ing are numbered and,
therefore, it is not worth
bothering about.

Such is my opinion,
and if I am wrong I
think that the Govern-
ment ought to dispel my
illusion, if illusion it be.
I do know that many
people share my opinion

www americanradiohistorv com

and when commercial TV gets going
1 do not think it will take the new
Authority long to disparage the
B.B.C.’s efforts by taking advantage of
its initiais to dub it the Blind Broad-
casting Corporation. The younger
generation will soon cotton on to this
idea and will become firmly con-
vinced that this is indeed what the
initials B.B.C, really stand for.

Wireless for the Deaf

THOSE who have the misfortune
to be blind are always sure of receiv-
ing the maximum of sympathy and
practical help from all classes of the
community, but those who are hard-
of-hearing are¢ in a far less fortunate
position.

It has been my experience that
this lack of sympathy with—or at
any rate indifference to—the plight
of the partially deaf is very real. I
little thought, however, that I should
read a newspaper report, as I did
recently. that a responsible person
like a County Court judge had said
that the deaf should not be allowed
to have a wireless set. His Honour
was dealing with a casc in which
possession of some rooms was sought
because the tenants, being deaf,
operated their set so loudly as to
cause disturbance to others in the
house.

The fact that deaf people are apt
10 cause annoyance to others by
using their sets at full blast is the
fault of all of us who are radio lis-
teners, because we do not help them
with their broadcast listening as we
do blind people. There arc¢ specially
designed sets for the blind and an
appeal is made every year on Christ-
mas day for money to supply these
sets to those who need them. Yet,
so far as I am aware, there is no
similar fund for supplying special
sets for the deaf or 10 enable them
to have their existing sets specially
adapted.

It is not sufficient to tell deaf
people to connect up a pair of head-
phones in place of the loudspcaker
or to sit with their hearing aid near
the loudspeaker. Several manufac-
turers do market special devices,
complete with refinements like a.v.c.,
for installing in any sound or tele-
vision set, but such things cannot be
cheap while the demand for them
remains so limited.

I do wonder, therefore, whether
something cannot be done to help
deaf listeners in the same way as
the blind are assisted There may
be organizations which are doing
something,* but they do not seem
to get much publicity as is obvious
from the fact that so many deaf
people seem to know of no way to
listen to broadcast programmes but
the one which called forth the
judge’s irresponsiblc remark.

*The Nationai Institute for the Deaf
issues a leaflet giving instructions for fit-
ting headphones to television and sound
receivers.—ED.
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Q measurement by Marconi

Famous for years in the field of communication measurement, Marconi
Instruments offer TF 329G for determinations in frequency range 50 kc/s
to 50 Mc/s, and TF 886A for the range 15-170 Mc/s. While
both instruments are primarily designed as direct

reading Q meters, either may, of course,
be employed for a variety of indirect
measurements — such as the

capacitance and phase defect of condensers
— carried out by the normal reasonance
methods. In addition, special jigs are
available for T F 329G for the

investigation of dielectrics.

TF 329G; 50 kc/s — 50 Mc/s

NHITHnNnNE
X\
N\

NN

AN

\
\

TF 329G ; 50 kc/s—50 Mc/s; 10—500 Q; 40—450 uuF.
TF886A; I15—170 Mc/s; 60— 1200Q; 12—85 uuF.

May we send you our 44-page booklet
“ Measurements by Q Meter ** ?

MARCONI instruments

SIGNAL GENERATORS * BRIDGES * VALVE VOLTMETERS * FREQUENCY STANDARDS
WAVEMETERS ° WAVE ANALYSERS * BEAT FREQUENCY OSCILLATORS < Q METERS

MARCONI INSTRUMENTS LTD - ST. ALBANS - HERTS -+ PHONE: ST. ALBANS 61617

Midland Office: |9 The Parade, Leamington Spa. Northern Office : 30 Albion Street, Kingston-upon-Hull. Export Office : Marcon! House; Strand, London, W.C.2,

Tcoe
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VOLTAGE
STABILISER
TUBES

with low

regulation wvoltages

In order to meet the requirements of designers for stabilisers with very low regulation
voltages, Mullard have added to their range two new tubes, the 108C1 and 150C2.
They are particularly suitable for simple stabiliser circuits in which a constant output
voltage is required over wide variations in input voltage and load current.

The burning voltages of these new stabilisers are 108V and 150V as indicated by their
respective type numbers, while the current range is 5 to 30mA in both cases. As shown
in the table they are directly interchangeable with American stabilisers 0B2 and 0A2.

For applications in which long term stability of burning voltage is paramount, designers
are, of course, recommended to continue using the well-known stabilisers 90C1 and 150B2.

Brief technical details of preferred Mullard voltage stabilisers are shown on this page.
Particulars of voltage reference tubes and more comprehensive information on the
range of voltage stabilisers will be gladly supplied on request.

. British B Burning Max. Maximum Max. Variation

TMulla{‘c; ITimeenﬁaon Services Vgl‘!l:ng‘?\/) Current Ignition Regulation of burning voltage

ype | P 4 Type No. g Range (mA) Voltage (V) Voltage (V) during 1,000 hours

90C1 = 90 110 40 128 14 1%

108C1 0B2 CcV1833 108 5 to 30 130 35 2%

15082 — Cv2225 150 Sto 15 180 50 1%

180C2 O0A2 Ccvi832 150 8to 30 180 60 2%

(Multard]
N

MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C2

MVT 138
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Hlustrations by courtesy of Standard Telephones
and Cables Limited who say, * These vibrators
have been chosen as they give a faithful
reproduction of the input wave form and enable
high accelerations at any frequency to be
obtained.”

 GOOPMANS  VIBRATORS

\' 24 RESONANCE NOISE describes a particular
/‘\ \ factor in a valve which can very seriously impair
its otherwise good characteristics. Only when
“R.N.” is negligible can a valve operate strictly
according to its published “ curve” and data.

Just another of the wide
applications of Goodmans
Vibration Generators. Perhaps
¢ controlled vibration’’ can
serve you also.

Complete investigation of this phenomenon

is only possible by subjecting the valve to
controlled vibration throughout a wide frequency
range. If the valve is operated in a Class A
circuit, and the A.C. noise voltage appearing at
the anode of the valve is presented on an
oscilloscope, a resonance diagram against input
frequency can be obtained. By this means it

is possible to excite the valve in the range of
frequencies 20 to 10,000 c/s, and the resonance
noise parformance checked. By the use of a twin
mounting as illustrated, comparisons of valves
can be made under identical conditions.

) ///// /////////////// / /////////

GOODMANS INDUSTRIES LIMITED
AXIOM WORKS, WEMBLEY, MIDDX.
Phone : WEMbley 1200 (8 lines)

The range includes models
developing a force of 4 300 lbs.
to the midget model with a force
output of =+ 2 lbs. for optical-cell
research and hairspring torque
testing etc.  Full technical data
available from * Vibration
Division W ”
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||l| Ferrograph 2A

1 |I

. ,,“m ~',.1..tIH|H!W]Hm
|

’lu rhe

WEARITE TAPEDECK

||]“HH| | """""""""""""" [ The reputation of the * Tapedeck * is so well-known
| [

Ferrograph Model Y 3 p
E | and so firmly established as to call for no extravagance in
describing its many virtues. Indeed, it forms the basis of the
i1l g y
I recorder instruments in common use in the Defence Services of

| the United Kingdom and many other countries, as well as being

the choice of broadcasting Authorities throughout the World.

FERROGRAPH 2A A reasonably inexpensive instrument
approaching professional standards with a specification com-
mending it to those engaged in educational and cultural pursuits.

FERROGRAPH MODEL YD A triple-speed instrument de--
' signed mainly for use in the scientific and industrial fields.

Principally intended for operation from and into 600 ohm
lines, a high gain stage has been provided, however, to allow
for recording direct from normal microphones.

EQUIPMENT YDC A simultaneous dual-channel Recorder-
Reproducer offering special facilities for analytical research into
medical, aeronautical and scientific problems. Any two
1 activities capable of translation into electrical phenomena
. = within the frequency and phase shift limitations can be recorded

S —— B e o
i

!lHMHIIHIH!HMI ET

WRIGHT &« WEAIRE LTD s

Originators of Tapedecks
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Advance

audio signal generator

COVERS
IS ¢/s TO 50,000 c/s

ACCURACY
PLUS/MINUS 29
PLUS/MINUS | ¢/s

LOW DISTORTION

; ’un""ﬂ “ . INTO 600 OHMS

mmm I. W\
|

“ i llhl'l;‘ i |l|||
il i |

)

/‘=———‘—~—4‘___.—-———————\

OVER ENTIRE
RANGE

_.i‘

This model completely covers the wide
range of 15 ¢/s to 50,000 ¢/s in three ranges,
with an accuracy of + (2% + 1 ¢/s). Output _
(continuously variable) into 600 ohms, 0-1 mW.-1W
(025 - 25 v) + 2 db, the output impedance approxim

-ating to 600 ohms over the whole range. Max. output
into 5 ohms is greater than } watt. A 20 db attenuator
may be switched into use when a very accurate output
impedance is required. The total harmonic and hum
content as compared with fundamental above 100 c/s

is better than 34 db down (2%) at full output, and

better than 40 db down (1%) at 01 watt.

Weight 20 1b. Size 131" x 104" x 8}"

LIST PRICE (IN U.K.)

£35 . 12s.

The Tyre J2°' similar to the
Type ‘J1," but with output
voltage meter.

LIST PRICE (IN U.K.) £45

Full technical data on leaflert W(17

ADVANCE CONPONENTS LIMITED - MARLOWE ROAD - WALTHAMSTOW - LONDON - E.17
'Phone ; LARkswood 4366/7/8. 'Grams : Attenuate, Walt, London.
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OFIT

BY EXPERIENGE

Your dealer’s experience tells him that a satisfied
customer is a profitable customer. That is why all
dealers naturally prefer to sell.products of high perform-
ance and reliability. And that is why they use MULLARD
VALVES for replacement. Backed by over 30 years of
valve making experience, Mullard Valves have the finest
reputation for consistent quality and performance.

rhere is over 30 years experience
betwnd e Mullard PLEY,

PROFIT BY THE EXPERIENCE
OF THIS SERVICE ENGINEER

Mr. S. Seal, Service Manager of T. A. Berry Ltd., Radio and
Electrical Dealers of Ewell, Surrey, says:

i

1

i

1

I

1

;

: I use Mullard replacements because many years of experience have taught
L

me that I can depend on them for consistent performance and reliability.”

Mullarxd <a 7

THE MASTER VALVE

BLACKBURN, WANDSWORTH, MITCHAM, LYTHAM ST. ANNES
WHYTELEAFE, FLEETWOOD, GILLINGHAM, HOVE, WADDON, RAWTENSTALL

MULLARD LTD. CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C2
fullar

MVYM 2798

-— e
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Wruze for full

particulars from

TAYLOR TUNNICLIFF cernscronesy LTD,

ALBION WORKS - LONGTON - STOKE-ON-TRENT
0 4 Telephone: Longton 33122

3 London Office : 125 HIGH HOLBORN, W.C.1

< \Y
GLA“

Telephone : Holborn 1951/2
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~RELAYS

TWO GENERAL PURPOSE TYPES

SERIES 100

A.C. OPERATED

SERIES 105

D.C. OPERATED

An extremely sturdy general purpose relay,
which is available in a range of contact
combinations from 1 pole normally open
to 4 pole changeover, and 6 pole normally
open, with a maximum contact rating of
10 amps 250v A.C. Normal power con-
sumption is 3 watts, which can be reduced
for the smaller contact assemblies if re-
quired. Vacuum impregnated coils can be
supplied for tropical or humid conditions.

SERIES600

A.C. OPERATED

SERIES 603

D.C. OPERATED

This relay is similar to the Series 100/10§
and has been specifically designed for light
duty applications. Featuring sturdy and
extremely compact blade assemblies. from
1 pole normally open to 4 pole changeover,
and 6 pole normally open. The contacts
will carry § amps at 250ov  1.C. Following
the usual practice all contact connections
are conveniently grouped at one end, and
coils can be wound for either current or
voltage operation to requirement. Vacuum
impregnated coils if specified.

PHONE: NEWMARKET 3181-2-3. TELEGRAMS: MAGNETIC NEWMARKET.

0'57/0

{{)) MAGNETIC DEVICES LTD

NEWMARKET

N
CEg \g
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« DESIGNERS & USERS

SPEC/IF)Y,

\
\
\
\

| AP
ﬂ[lﬁ

citors

and
INDUCTANCE
/éz TUNERS

PREC/ISION, STAB//ITY, (ONG L/IFE

@ :Cyldon” Capacitors have
a world-wide reputation for
efficiency and dependability.
We welcome enquiries for
types not covered by our
standard range. Our re-
sources and experience are

at your service.

Equipment Manufacturers and Wholesalers are
invited to write for literature covering Cyldon
* Teletuners "’ (Ref. T.V. 1953) ond Cyldon
Trimmers (Ref. T. 1951), together with details
of our complete range of Variable Capacitors
ond list of Agents for Home ond Overseos.

NIV IRV Controctors to Ministry of Supoly, Post
Ofﬁ'ce. and other HM ﬁovemmen/z" yDe,oz‘s

CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX.  Jeicbhone: Enfeid 20712
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% C T/ | '. ;_:_l_-'---.*: ﬁlf
Q /\/ .

|
Full particulars of the G.E.C. range of Selenium i
. Rectifiers are available on a?lication to your |
nearest G.E.C. Branch; E. S. & V. Department,
Magnet House, Kingsway, London, W.C.2, or |
the address below.

T

R
SALFORD ELECTRICAL INSTRUMENTS LTD- SALFORD 3-LANCS -

A SUBSIDIARY OF THE GENERAL ELECTRIC CO._LTD. OF ENGLAND

11
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Potted
with Araldite

For potting and sealing electrical components, ‘Araldite’ is without
equal. In addition to its remarkable electrical and mechanical qualities, ‘Araldite’ offers. outstanding
adhesion to metals, whilst shrinkage on setting is exceptionally low. ‘Araldite’ is resistant to high
temperatures, humidity and corrosive agents and satisfies the Services specification for the sealing
and potting of electrical equipment. This new epoxy resin is being extensively used for pottirg and
sealing components for radio, electronics and electrical engineering. Our illustration shows an induct-

ance and mica dielectric capacitor network for shaping a transmitted radar pulse. Potting in ‘Araldité’
Photo by courtesy of Telegraph Condenser Company Lid. ensures hermetfc Sealing and permits a

reduction in size and weight.

These are the new Epoxies!
‘Araldite’ (regd.) epoxy resins are
obtainable in the following forms:—
® Hot.and cold setting adhestves for
metals and most other materials in
common use.,

T C C ® Casting Resins for the electrical,

s . . mechanical and chemical engineering
industries..

I3 kV.F K.PFN ® Surface Coating Resins for the

paint industry and for the protection
of metal surfaces.

&5 () 0-SuSEC. 2000 PRF.

Full detals will be sent
gladly on request.

‘Araldite’

Q 36463

Aero Research Limited

ol Cita Company, DUXFORD, CAMBRIDGE. Telephone: Sawiton 187
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50 Watt VHF FIXED STATION

S

30000000

rI;le new Pye 50 watt V.H.F. FIXED
STATION is of an advanced design employing the
latest techniques. It is ideal for use in normal fixed and
mobile schemes where high powered transmitters are
required and may also be used for point-to-point
radio-telephone links.
A further application is in the aeronautical band where
the 50 watt transmitter, together with the standard Pye
fixed receiver, provides one of - the” most efficient

ground-to-air control stations at present available in

the world.
W
PlE

Telecommunications

Pye Radio & Television (Pty.) Ltd.,
P.O. Box 10648,
Johannesburg,

South Africa.

Pye Ireland, Ltd.,
Manor Works,
Dundrum,
Dublin, Eire.

P.O. Box 2839, Ajax, 65 Park Street,
Auckland C.1, Ontario, Abbotsford, Melbourne,

Pye (New Zealand), Ltd., | Pye Canada, Ltd,, Pye-Electronic Pty. Ltd.,
New Zealand. Canada. Victoria, Australia.

PYE LIMITED - + CAMBRIDGE - - ENGLAND
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Letter from AMERICA

SOUND REPRODUCTION
by G. A. Briggs.

Enlazged and revised 3rd Edition. 368
pages, 315 illustrations.

17/6 (plus 1/- postage). De Luxe edition
25/)- (plus 1/~ for postage).

LOUDSPEAKERS 8y G. A. Briggs.

3rd Edition. 9th Impression. 88 pages,
36 illustrations.

7/6 (plus 3d. postage).

PIANOS, PIANISTS and SONICS
by G. A. Briggs.

192 Pages. 162 illustrations.

10/6 (plus 6d. postage).

Sold by booksellers and leading radio
dealers. Published by Wharfedale Wireless
Works Ltd.

AMPLIFIERS
by G. A. Briggs & H. H. Garner.

First Edition 10,000 copies now sold out.

SUPER 12/CS/AL
£17. 10. O Tax enee

Alcomax Ill Magnet.

Flux density 17,000 lines
on 13" centre pole.

Total Flux 190,000 lines.

WIRELESS WORLD Jury, 1954

From,_ .CHs
S,

Palo Alto,
April 1, 1954 Californis,
DearI Mr. Briggs, U.S.A,
O not
Product tq wr:?tfetf;?sfeel Impejled by the

Se cafter, offerin
Uper 12/CSs

5 Ot repress the th e
€ superb quality designeétlzln‘z:fu:lI ll)llfl‘i:

€Cause I

form a
ance, your lit] s

Were of considerat. book, and

any other sourCerabIy More help

have Jearn.
arned t
Somewhat more Jimit]::; Y% Production,

why i :
Y1t took me gyer eight mong gloexplams,

from choice, js
S Angeles ang Sa f searchj

n great part,

thanks anq
Warm congrapy ;i

2 5 tio; .

s for taking time todog jolli,ssgowye%, Sir, and

Sincerely Yours,

CH.S.

SINGLE SPEAKER
SUPREMACY

The Super 12/CS/AL speaker is fitted with aluminium voice
coil, special cone with bakelised apex, and radial corruga-
tions, plus the undoubted advantage of cloth suspension.
This assembly, with the extremely high flux density, results
in excellent transient response and sensitivity with a very
wide frequency range. '

Since the introduction of this model some three years: ago,
the world-wide demand has always exceeded the supply.
Delivery can now be effected in 3-4 weeks on ‘the Home
Market,

Wharfedale

WIRELESS WORKS LTD.

BRADFORD RD.,,
* Phone : Idle 1235/6.

IDLE, BRADFORD, YORKS.
' Grams : Wharfdel Idle, Bradford.
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T/V DOWNLEADS
BICC.

HAVE

A TYPE

FOR

EVERY
INSTALLATION

WRITE TO-DAY FOR PUBLICATION oy
No 244 GIVING FULL PARTICULARS __

(b1 gy

a% BRITISH INSULATED CALLENDER’S CABLES LIMITED \\\\;
(22" 21 BLOOMSBURY ST.. LONDON, W.C.1. MUS. 1600
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Srondord

magnetic alloys

$0 000

10 000

! 000

FLUX DENSITY—~GAUSS (B)

Please ask for
further particulars.

7%1 component designs

of maximum efficiency

PERMEABILITY (B/H)

S

Relationship between flux density, permieability
and magnetizing force for the various grades
of PERMALLOY and V-PERMENDUR.

0.0} 0. 1.0 10 50
MAGNETIZING FORCE—~OERSTEDS (H)

HIGH quality and consistency, backed by first-class service,
are important features in this range of Standard magnetic alloys.
As large-scale users of Permalloys in communication, electronics
and other fields, Standard enjoy the unique advantage of
observing these alloys under normal working conditions, a factor
which has played an important part in their development.

S & 8 ¢ o 0 o o o

@ Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, W.C.2

TELEPHONE LINE DIVISION : Naorth Woolwich, London, E.I6
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The best which
present techniques
can devise. ..

UNIQUE
FILTERING

SYSTEM
INDEPENDENT OF
MUSICAL BALANCE

CORRECT
MATCHING FOR

ANY PICK-UP
BY PLUG-IN

CORRECT
EQUALISATION
FOR EVERY
RECORDING

INPUTS FOR
RADIOS
TAPE

MiC. ETC.

l VIRTUALLY
= MADE TO

\q% MEASURE

A POWER
AMPLIFIER
WITH
PERFORMANCE
STABILITY
SPECIFICATION
TO DELIGHT THE ENGINEER
AND MUSICIAN ALIKE

Like its predecessor, the QUAD II embodies
outstanding features anticipating

trends in both amplifier and associated
equipment design. The importance of these
features will be apparent to all who have
followed the growth of high quality reproduction

in recent years.

The criterion, as always, is that the reproduced
sound shall be the closest approach to the
original—that the enjoyment and appreciation
of music may be unimpeded. This is reflected
throughout the electrical and mechanical design.
It is reflected, too, in the straightforward and
logical system of control, achieved without the
sacrifice of a single refinement or adjustment

capable of contributing to the final objective.

The QUAD 11 for convenience of installation,

is constructed in two units—the main amplifier
and the control unit. Each is complementary to
the other, offering in complete form the best

which present techniques can devise.

(=@cousricaL

ACOUSTICAL MANUFAGTURING C€O. LTD., HUNTINGDON, ENGLAND
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MAGNETIC MATERIALS Extensive research and
manufacturing facilities have established Mullard as the leading
producers of magnetic materials. They were the first, for example, to
introduce Ferroxcube, the world’s most efficient magnetic ferrite;
‘ Ticonal * anisotropic permanent magnets, renowned for their high
stability and high energy output; and Magnadur, an’ entirely new
type of permanent magnet with the insulating properties of a ceramic.

The wealth of experience gained from these developments is
available to all users of magnetic materials through the Mullard
advisory service. An enquiry to the address below will put a team
of specialised engineers at your disposal.

Mullard

¢ TICONAL® PERMANENT MAGNETS . MAGNADUR (Formerly Ferroxdure)
PERMANENT MAGNETS . FERROXCUBE MAGNETIC CORE MATERIAL

7

¥
adur permanent
magnets /feady for firing.

MULLARD LTD., COMPONENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. E Mu”aFd M

s R
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unication..,.

Marconi’s fitted the first ship
with wireless and by 1907 200
ships and more than 100 shore
stations had been equipped.
Today practically every vessel
that ventures on the high seas
carries wireless. All radio approach
and marker beacons around the
British Isles have been designed
and manufactured by Marconi. The
mariner is warned of hazards

and guided into safe channels by
Marconi equipment in nearly every
principal shipping lane of the world.

MARINE BEAGONS
AND
NAVIGATIONAL AIDS

MARCONI

MARCON!’'S WIRELESS TELEGRAPH COMPANY LIMITED ¢ CHELMSFORD - ESSEX

LG 2
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A //% WIDE-BAND A.F.

WM 74 Aot é?&j//%m/

TYPE G.420. This Furzehill instrument delivers a_constant sinusoidal
ouiput of up to 1 volt into 600 ohms over the wide frequency range
of 1.4 ¢/s. to 15 ke/s.

Frequency Range: 1.4 to 15 c/s.
14 to 150 c/s. 140 c/s. to 1.5 kc/s.
1.4 ke/s. to 15 kefs.  Accuracy
2.5%: Scale arc 280°.

Output: 1 V r.m.s. into 800 ohms
or 10 Vr.m.s. into high impedance,
substantially constant over entire in f § {
frequency range. change in frequency for 109
Attenuator: 600 ohm, continuous- | change in supply voltage.

ly variable, T-pad. Delivery: 7/14 days.
NOTE:—This- Instrument is also available to the above specification.
but including the addition of square wave output at a small additional
charge, (Tvpe G.420A).

Write for full particulars of this and other Laboralory instruments to:—

Harmonic Content: Less than 2%
over most of the range.
Hum Level: Better than 40 dB
below any signal level.
Stability: Less than 0.1 dB change
in output volts and less than 0.19%,

)
%

RN\ \m\\m\w Price, Ex-works : £850 < 0 * 0

ey ~v

7

PeEN . v
e ~ .
L = = AN UNUSUALLY LOW PRICE FOR AN UNUSUALLY VERSATILE PERFORMANCE v
\\\\\\\\\\\\\\\\\\\“\‘“\\\‘

SHENLEY ROAD BOREHAM WOOD HERTS. Cables: FURZLAB, LONDON. Tei: ELStree 3940.

No, we do nor recommend this method!
We offer, instead, SAVAGE ‘VLF’
and ‘LRF’ Amplifiers, giving

A SOURCE OF POWER

where it is required for vibration and
fatigue testing of structures, com-
ponents, engineering products, engines,
special metals, etc. In this direction,

)

Leading organisations now using this

the applications of this equipment are
countless, as they are, also, as a variable
Jfrequency power source for trans-
formers, meters, motors and electrical
component design.

This equipment is inexpensive to
purchase, simple and economical to
use; gives complete and accurate
control at all times.

Ask us TO-DAY for full details,
without obligation. Or let us know your
problem in this field and we will
gladly help you.

W. BRYAN SAVAGE LTD.

WESTMORELAND RD., LONDON, N.W.9
TELEPHONE: COLINDALE 713!/

equipment include: Bristol Aeroplane
Co.; The Brush Electrical Engineering
Co., Ltd.; English Electric Co., Ltd.;
Ferranti Ltd.; G.E.C.; Handley Page
Ltd.; The Imperial College of Science;
Siemens Bros. & Co., Ltd.; S.T.C;
Vickers-Armstrongs; R.A.F., Farn-
borough, etc.

w. BRYAN

avage

OUTPUTS

100 watts * VLF*
3c/s to 6 ¢s

1000 watts ¢ VLF"
6 c/s to 2000 ¢/s

MARK Il STAR
30 ¢/s to 10 Kc/s
“LRF’

5 Ke/s to 100 Ke/s

U P Ll ® AMPLIFIERS

VERY LOW

LOW RADI
FREQUENCY

FREQUENCY
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FLAC qlosea’ fie_/a’...

‘I'hese loudspeakers have been designed to provide minimum magnetic
interference together with high acoustic efficiency. ELAC Elliptical and
round loudspeakers are used in most of the leading Television and

Radio receivers.

PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER.

B N4 Flux 6,500 65" Flux 6,500 \ ,H
i Elliptical l Gauss ‘ e . PM 6G Gauss 21/6 I
I s | Flux 6500 _ 8" CRux 750 I
r) ) i )
i PM. 3G l Gauss e '. PM. 8D \ Gauss e
| . h - ____ mi
. e E— —— 4
H
5" Flux 6,500 10" | Flux 7,500
| -
“ PM. 5G| Gauss i \ PM. IOD | Gauss 318

i

ELECTRO ACOUSTIC INDUSTRIES LTD.

Stamford Works, Broad Lane, Tottenham, N.15.
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TRUVOX

RADIO JACK

Extend the application of, and get greater enjoyment from, your Tape
Recorder with the TRUYOX ‘‘ Radio Jack ” . . designed to give you
direct reception from either of two local stations (at the flick of a switch)
or to make recordings, for future playback, of any of the programmes
radiated by the selected stations. Housed in a cast case, jewel gold-
hammered finish ; extremely simple to use and attractive in appearance.
The ‘‘ Radio Jack ’* can be used also with any amplifier having a high
impedance microphone input jack. Connection to your instrument is
simplicity itself . . . just plug it in by means of the BSS standard two-pole
telephone jack which is an integral part of the design of this unique unit.
It is only a 24in. cube, with an overall length of 44in.

PRICE £2.18-6

(PLUS 21/5d. PURCHASE TAX)

Send now for full details to

TRUVOX LIMITED

HARROW MIDDLESEX

Sales Office :
Technical & Service Depts. :

I5 Lyon Road, Harrow, Middlesex. Telephone : Harrow 9282

328 The Broadway, Station Road, Harrow.
Telephone : Harrow 4455

WIRELESS WORLD

Jury, 1954

The popularity of the Unex
has resulted in increased
production which has en-
abled us to reduce the
prices substantially. The
outstanding features of the
Unex are :—

@ Easy fitting.

@ Robust construction

BAND Il

Aerials and downleads w

be equally important for
Band Ill reception—we design
and manufacture both gerials
and cables—so order Aerlalite
when the time comes.

@ 1009 waterproofing.
@ 3 dB forward gain.
@ Light welght.
Unex 83S, complete with éft. alloy mast, chimney

(DrEEREE), (EE30000000000006856000050600503086858668 ~ 0a00000

Unex 83X array only. .
Unex 83T, complete wnth 10ft. x 2in. alloy mast,

brackets, etC...cuoiuiiiiiiiiiiiiiiiiieiiie e iieaas 6150
Unex 83F, complete with 14ft. x 2in. alloy mast,
brackets, €LC....ovuieeiiuiiiiiiieiinieia et eeiianiananns £7 12 6

Unex 83C, with cranked arm, chimney brackets, etc. £3 14 6
Above prices are for all vertical channels and 2/6 extrafor horizontal channels

The DUBLEX
High Grade Aerial

The Dublex has the highest
gain (6 dB) of any aerial in
the same price bracket. It
has particularly strong mechan-
ical construction with special
resilient.mountings to prevent
element breakage. The Dublex
is available with cranked,
7ft., 10ft. or l4ft. chimney
mounting masts and brackets.
Dublex 77S, complete with 7ft.
mast, brackets, etc. £4 8 6

Aerialite i

CASTLE WORKS STALYBRIDGE CHESHIRE.




TREES WIRELESS WORLD T %

For MAXIMUM PROTECTION

— against

EXTREME

HUMIDITY

MECHANICAL

| SHOCK

TRANSFORMERS /

——;-—J-/

Supplied with ¢ C’ Cores to RCL 215 dimensions or with.
Standard Laminations to RCL 216 dimensions, Leocast
Transformers have been satisfactorily tested to the
standard required by RCS 214 (Grade S) to Humidity
Class H.l. The dielectric qualities of the resins used
make Leocast Transformers particularly suitable for
high-voltage applications.

GRESHAM TRANSFORMERS LTD., TWICKENHAM ROAD, HANWORTH, MIDDX. FELtham 2271-4
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§ Choo:&e your GRUNDIG

For brilliant sound recording

Wit “N N\

S

The NEW TK9 - The 6amoub 700I.
SINGLE-SPEED TAPE RECORDER . TWO-SPEED TAPE RECORDER
A masterpiece of compactness ® Used by leading musicians
and engineering. Unique features % throughout the world. Two

include: Precision Place Indicator, ?r:)guros' %&:":e}clzl:? ilei‘;}}ll-?gg{i(ti;’

Automatic Track Switch, Uni- music recording. Unique

versal Magic Eye, Automatic ° Grundig condenser micro-
phone—as sensitive as the

ey Rccordingv time 1§ hours. ® human ear. Tape speeds
{ Tape speed 3% in. per second. 7% in. and 3} in. per second.
Sound Frequency Range 50- Sound Frequency Range 50-
9,000 cfs. . 10,000 c/s and 50-6,000 cfs.

Price 65 gns,
less microphone
Grundig ““ Golden Voice moting coil

microphone (GDM.5) - - - 6 gns,
Grundig  “ Silver Voice” crystal h Price 80 gns.
microphone (GXM. 1) - - 4% gns. Hire Purchase Terms Available

tncluding condenser microphone
Most Radio and Photographic Dealers stock Grundig. Ask for demonstration or write for illustrated Folder to :

Grundig (Gt. Britain) Ltd., Dept. W.W. Kidbrooke Park Road, S.E.3

POST THE COUPON TODAY FOR OUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 GAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Building Electronlcs Pollce Shorthand & Typing
Business ‘Management Fashion Drawing Production Engineering  Short Story
Carpentry Heatlng & Ventllating Eng. Pubilc Speaklng Writing
Chemistry Industrial Administratlon  Radar Sound Recordlng
Civll Service lournalism Radlo & Television Structural Eng.
Accountancy CIvil Engineering Languages Servicing Telecommunicatlons
Advertising Commerclal Subjects Marine Engineering. Radio Englneerlng Television
Aeronautical Commercial Art & Mathematics Refrigeration Time & Motion Study
Engineering Drawing M.C.A. Licences Retall Shop Management Tracing
I N e T TTTT)  Automobile Customs & Excise Officer Mechanical Engineerlng  Salesmanship Welding
| N E W ' LEARN THE Engineering  Draughtsmanshlp Motor Engineering Sanitation Works Management
PRACTICAL WAY Banking Economics Photography Secretaryship Workshop Practice
Book-keeping Electrical Engineering P.M.G. Licences Sheet Metal Work and many others.

With many courses we supply actual
equipment thus combining theory and
practice in the correct educational
sequence. This equipment, specially
prepared and designed remains your
property. Courses Include: Radio,
Television, Mechanics, Electricity,

Also courses for University Oegrees, General Certlficate of Education, B.Sc.Eng.,, A.M..Mech.E, L..0.B., A.C.C.A, ACLS.,
AM.Brit.A.R.E., AM.LLA, City & Gullds Examinations, R.S.A, Certificates, etc,

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. % A tutor is personally allotted by name to

ensure private and individual tuition.

Draughtsmanshlp, Carpentry, Photo- % Free advice covering all aspects of POST THIS COUPON TODAY
graphy, Commercial Art, etc. training is given to stt_udents before

L_-___..-___-.........._l and after enroiment with us. | Please send without obligation your FREE book.

I
= E.M.I. Dept. 127k

COURSES FROM E’ PER MONTH—_} :43Gr0\!eP!rrt?{IaLTLELEnS.VéA:hone:C)hiswlck“W/B:
: NAME : :
INSTITUTES |- - -
| - i
The only Postal College which is part () - i —— ’
of a world-wide Industrial Organisation : SUBIECT(S) OF INTEREST :

. L e s £18
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?/ Wffeointmend lo the ? Yofeidional Eoine:

OPERATlNG TEMPERATURE/ WATTAGE
b T} |MIDGET WIREWOUND VITREOUS RESISTORS
3 T %
g P MINIATURE EQUIPMENTS
wl e DEMAND MIDGET RESISTORS
200 B e
- Dimensionally
{4 8 Painton MIDGET resistors
3t N offer the MAXIMUM WATTAGE DISSIPATION
ol 1S MAXIMUM OHMIC RANGE
oo = e MAXIMUM SAFETY FACTOR
4
rl L K WATTS DISSIPATED]
0 1 2 3 4 5 & 7 8 9

In the Heavy Duty MIDGET Range, the extremely
high wattage dissipation is achleved by :

(a) the use of asintered alumina ceramic former, with
thermal conductivity approximating stee! (Patent
626128), in conjunction with a Painton glaze developed

to match the thermal and mechanical properties of 5101
sintered alumina,
(b) the exceptional strength and conductivity of the
Painton * Intermediate Wire Process' of resistance
termination (Patent 575297).
Resistance Rating DIMENSIONS
Range Ohms Watts Max.
Range |Type Tol. Working | Temperature ) Lead
Min. | Max Normal|Tropical| Temp. | Coefficient Length| Diam.
: ' 20°C.| 70 C. Length|Material
i |9.99 [10% g BEL?&% C|%O;;TE is” 13" " 20
Standard| MVI| |4 | 4700 54 4) 3 300 C. | ,50ovE 100n = o = |+
g - 0.01% /C. S.W.G.
BELOW 100" — ;
Heavy 5101 I | 999 | 104 55 4 350°C NEGLIGIBLE| 15" 13" i Silver
Duty 10 | 4700 | 54| " |ABovE 310‘3 vl s | 17 | Clad
Heav . BELOW 200 o T ” Cop.per i
Duty | 5306 10 |15000| 5%| 85 7 | 350C. ABON\,%G(}:(;‘;';L: B2 g | Wire

INTON

ATTENUATORS AND FADERS « STUD SWITCHES - FIXED AND ADJUSTABLE WIREWOUND RESISTORS
WIREWOUND POTENTIOMETERS * MIDGET R.F. CHOKES » HIGH STABILITY CARBON RESISTORS - TERMINALS
PLUGS AND SOCKETS + KNOBS, DIALS AND POINTERS ¢ TOGGLE SWITCHES + PUSH BUTTON SWITCHES
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Hex

pre-set potentiometers

B wire-wound linear, type 126
GENERAL REMOTE CONTROL USES
OPERATING from an accessible point,
switches, valves and other electrical and
mechanical devices located in remote or
inaccessible places.  Flexible shafts are
readily. adapted for either manual or
automotive operation of controls.

M carbon linear, type 127

OPERATING any element requiring
rotation or push-pull movement or both, ‘
with the controlled element close to or at [
a distance from the control point. Where
an element requires both push-pull and
rotation, both actions can be accom- I
plished with a single shaft.

actual size

OPERATING indicators and indicating ‘
devices of all kinds. @® Completely enclosed in high-grade phenolic

’ mouldings, keeping resistance elements

CENTRALIZING operational adjustment dust-free.

and controls of machines and other

equipment at a single point convenient I o Solfier tags ar'e heavily siIve.r-pIated and
to the operator. designed to withstand soldering heat and

bending without loss of rigidity.
PROVIDING controls that free operators ‘

from mechanical or electrical hazards. e insTiaeerl. gl

with integral control knobs for finger or

. | /' 7
W The S. S. White Company manu- screwdriver adjustment.

factures standard shafts and is
prepared to develop special shafts
providing sensitive control over
long and short distances.

® Tappedfor2-hole 6BA fixing on}” centres.

These Egen potentiometers are based on long
experience of the needs of television and electronic
equipment manufacturers.

EGEN ELECTRIC LTD

| CHARFLEET INDUSTRIAL ESTATE - CANVEY ISLAND - ESSEX
"Phone: CANVEY 681 and 692

€0. OF CREAY BRITAI
INDUSTRIAL DIVISIC

Britannia Works,
St. Pancras Way,
LONDON, N.W.l  Phone: EUSton 5393 ‘
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Bringe DETECTORS

@ Oscillator Frequency:
® Oscillator Output:
® Output Impedance:

@ Amplifier Sensitivity:

@ Indication:
@ Input Impedance:
@ Accuracy:

@ Immediate delivery.

—Brmer Oscirrator anp—
Derecror Tyer 703

1000 cfs.
100 Milliwatts.

High 3000 ohms.
Low 100 ohms.

Low Impedance: 40 micro-
volts for 10% f.s.d.

High Impedance: 200
microvolts for 10% f.s.d.
Both meter and phones.
High, 600 ohms—Low, 50 ohms.

A reading accuracy of 19, is obtainable on bridges

using 1000:1
ratio arms, and a correspondingly greater accuracy where smaller
bridge ratios are employed.

@ Input Conditions:
@ Attenuation:

@ Immediate delivery.

— brver Hereronyng———
Detecror Tyer 775

6.5 to 751 kc/s in four

ranges.

1 kcfs.

Not less than 30 db dis-
crimination at 1kc/s off

tune.

® Indication: Both meter and phones.
Readable meter deflection for 5 microvolts input. |
Audible note in phones for 1 microvolt input.
Transformer having screened and floating primary
winding.

0 to 60 db in 20 db steps.

0 to 20 db slidewire.

® Frequency Range:

@® Beat Frequency:
@ Selectivity:

@ Sensitivity:

Both 'instruments, which operate from 100-130 and 200-250 volts 50 c/s mains supply, are
enclosed in standard Airmec cases and are therefore suitable both for bench use and forward

mounting on a |9 inch rack.

Full details of these or any other Airmec instruments will be forwarded gladly upsn request.

Al BMEC HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND

L I M I T E D

Telephone :

High Wycombe 2060 Cables : Airmec High Wycombe



~
[+ 3

WIRELESS WGRLD Jury, 1954

e R e s

wixi-o F.M.COMPONENTS

RATIO DISCRIMINATOR TRANSFORMER 10.7
Mc/s. Ret. RDT. |

A 10.7 Mc/s. transformer for use in ratlo discriminator type
circuits. Can size |in. square x 24in. high. Secondary winding of
bifilar construction. Iron dust core tuning, polystyrene former
and silver mica condensers. Price 12/6 each.

REGD,

PHASE DISCRIMINATOR TRANSFORMER 10.7
Mc/s. Ref. PDT. |

A miniature 0.7 Mc/s. transformer for use in frequency modula-
tion detector circuits where the limiter/Foster-Seeley type of
circuit is employed. Designed for carrier deviation of 475 kefs.
Qk.—I.5. Wound on black bakelite former, complete with iron
dust slugs and two 6 B.A. threaded fixing holes on .532in.
centres. Screening can: lZin. x 13/16in. square. Price 9/- each.

I.LF. TRANSFORMER IFT.11/10.7 I.LF. TRANSFORMER IFT.11/10.7/L

A miniature LF. Transformer of nominal frequency 10.7 As IFT.I1/10.7 but with secondary tap for limiter input
Mc/s. The transformer is primarily intended for the I.LF.  circuits. Price 6/- each.

stages of frequency modulation receivers and convertors.  Full constructional details for building an F.M. Feeder
The Q of each winding is 90 and the coupling critical.  unit are given in our TECHNICAL BULLETIN (DTB.8).
Construction and dimensions as PDT.l. Price 6/- each. Price 1/6 each.

Send 9d. for General Catalogue. Obtainable from your nearest stockist or in case of difficulty direct from:

“ENC“ (GLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex
S A O R

W
LONGEST SCALE- SMALLEST SPACE

This compact, robust D.C. Milliammeter is
Sflush mounting and is ideal for use in re-
stricted space.

T T e T
i

SCALE LENGTH : 9
RANGE FROM 0-500 pA

The meter with the
dead beat movement

W anTIERL 1 assaaroney
e

The meter measures only 5” across and the depth behind the panel is only 2” yet it retains
a scale length of 9”. It is available with spade or knife-edge pointer and special scales can
be supplied to customers’ specification if required. Send for prices and full details.

BRITISH PHYSICALRDABORATORIES
Radlett, Herts \E_b’ Tel : Radlett 5674/5/6

LONDON STOCKIST: M. R. SUPPLIES LTD, 68 NEW OXFORD STREET. LONDON, W.C.I

,Qw%acz_—;cc\

dm BP.19
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MANUFACTURERS OF

EQUIPMENT, and
DEVELOPMENT GROUPS
are invited to send

today for this NEW

complete catalogue of Ediswan Clix

Radio, Television and Electronic

Components. Just write “Components

Catalogue please” on your

business letterhead and

we will send you a copy.

|
i

EDC—_

W

THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.I. Group of Companies
155 Charing Cross Road, London, W.C.2 and Branches. Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London.
C.R.la Radio Components Sales Office: 21 Bruton Street, London, W.1 Telephone: Mayfair 5543
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MAINS

TRANSFORMERS

Ragd Trode Mark)

SOLDERING INSTRUMENTS

& ALLIED EQUIPMENT FOR | e e
SCREENED AND IMPREGNATED. ALL GUARANTEED.
THE PRODUCTION LINE ALL PRIMARIES ARE 200/250 v. Half Shrouded.
HSMé3 (M|dget) Output 250-0-250 v, 60 m/a., 6.3 v. at 3 amps.,
5 V. AT 2 AMIPS iueevnnrsihurnisiounrnsrrnirrnsrasnsrnnserneaasteniorasars 16/3
& HOME CONSTRUCTOR HS63. Output250°250v 60 m/a., 6.3 v. at 3 amps 5v at-
726 11)] X3 [N+ 8 0SB = . 10 0BG 0C 0000 . 16/6
= H(S;O Wmdmgs as above, 4 v, at 4 amps., 4 v. at 2 amps 16/6
r HS2. 250 0-250 v, B0 M/2, trvveeerrrrerrerronsnsreosssssnssssnnenrsseennes 19/~
HS3. 350-0-350 v, 80 mfa., 19/~. HS30. 300-0-300 v. 80 m/a. 19/~
o HS2X 2500250 v. 100 mjs., 31/ HSTS, 2750275 v. 100
(11 £ TR - e B D7 e B o oco SRS = Joroos cadsinooco -
| HS!OX 300-0-300 v. 100 mfa., 21/-. HS3X. 350-0-350 v.
R e Y P B e eyt e ccccs 005 ol = 21/~
‘ Fully Shrouded
s FSMé3 (Midger). Outpur 250-0-250 v, 60 m/a . 6.3 v. at 3 amps.
Sv.2 amps ..... -16/9
Qutpu
FS2, 250—0-250 v, B0 m/a. o 21/~
FS30. 300-0-300 v. 80 m/a,, . 35 5 .. 20/
u FS$2X. 2500250 v. 100 mja., 23/- FS7S. 275-0-275 v. 100
/A% TR T = o ssien on e oTTTTER S (ST s- - « Rt et v tsrsesamae b 23/-
N ‘ FS30X. 300-0-300 v, 100 mfa., 23/-. FS3X. 350-0-350 v, 100 o
/2 s « - PR + ST o i B e ST o s S5 S ee oS £ S s SSTeia i
All the above have 6.3 4-0 v. at 4 amps., 5-4-0 v. at 2 amps.
FS43. Qutput 425-0-425 v, 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v.
4 amps., C.T.5 v. 3 amps. Fully shrouded ......occoveevvvnninnnee 47/6
| FS50. Output 450-0-450 v, 250 m/a., 6.3 v. 2 amps,, C.T. 6.3 v.
4 amps., C.T. 5 v. 3 amps. Fully shrouded .........ccccvvnevnninns 67/6
E F35X Output 350-0-350 v. 250 m/a., 6.3 v. 6 amps., 4 v. 8 amps.,
v. 3 amps., 0-2-6.3 v, 2 amps. Fu|ly shrouded ......cccovnnrnnn 65/—
FSI60X Output 350-0-350 v, 160 m/a.. 6.3 v. 6 amps,, 6.3 v.
Q 3 amps., 5 v. 3 amps. Fully shrouded ... ....ocovvininnnnninines 44/~
FS43X. OQutput 425-0-425 v. 250 m/a, 6.3 v. 6 amps,, 6.3 v,
| 6 amps., 5 v. 3 amps. Fully shrouded .....c.ccovvvenniirennnninanes 63/6
u HSé6. Output 250-0-250 v, 100 m/a., 6.3 v. 6 amps.,, C.T. 5 v.
3 amps. For receiver R1355. Half shroyded ..............ceeeee. 26/6
HSI150. Qutput 350-0-350 v. 150 m/a., 63 v. 3 amps,, C.T. 5 v
3 amps, Half shrouded ....iccoeniiiiieiiiminiiiininienieeiionennnes 27/9
F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps,, C.T. 5 v.
3lampst Fully shigoud ed s siss s sssonsissesssseonissisanasissssssoones 29/6
FS120. Qutput 350-0-350 v, 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v.

2 amps., C.T. 5 v. 3 amps. Fully shrouded ...........ccoeerrone. 7
FS$256. Output 250-0-250 v, 80 m/a., 6.3 v. at 6 amps., 5 v. at

] l 3 amps. Fully shrouded
PRI/l. Output 230 v, at 30 m/a,, 6.3 v. at 1.5/2amps.. o
FS150. 350-0-350 v, 150 m/a., 63v 4 amps., 5 v, 3amps .......... 31/6
FSI50X. Qutput 350-0-350 v, at 150 m/fa., 6.3 v. at 2 amps.
N C.T. 6.3 v. at 2 amps., C.T. 5 v. at 3 amps. Fully shrouded... 31/6
The above have inputs of 200/250 v.

OUTPUT TRANSFORMERS

MIDGET OP. 5,000Q2 to 3Q2 3/9
8,000Q2 to 3Q2 . 39
MOPI. Ratios, 26, 46, 56, 66, 90, m/a: max, current,
C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel,
and clamped, €ach ....o.oooiiiiiiiiiiiiiiiec e et et vaeren ranes 5/6
S OPI10. 10/15 watts output. 20 ratios on Full and Half Primary 17/9
OP30. 30 watts output, 20 ratios on Full and Half Primary... 25/9
=N Williamson’s O.P. Transformer to Author's specification... £4/4/—
V7 R 7 Chokes for Williamson’s Amplifier, 30 H. at 20 m/a.. . 16/8
3" Bit Instrument Model 10 H. at 150 m/a. 32/~
FILA S
SUPPLIED IN ALL VOLT RANGES o i
STANDARD VOLTAGES STOCKED B3 63v. @3 amps, oo i v
F4. 4v. @ 2 amps., v, 2 amps, ..... 6
6/7, 12/13, 2224, 50/55, 100/110, 200,20, Fax 6 T Y g 6. IR 13 T . e
FUS. 024-563v @ 2 amps., 10/-. FI12. 12,6 v, tapped
230/50 @ 3AMPS. vevrveverererssonsrensiensean 16/6
F24, 24 v. tapped i2v. @ 3 amps. 23/6

F29. 0-2-4-5-6.3 v. @ 4 amps., l8/9 FUIZ 0-4-6.3 v. @3nmps 17/6

“ADCOLA” PVC & POLYTHENE B e N o o T R S T s TS
ELECTRICAL CABLE FJa Pour windinesas 63V, Gned § @8 i uch i
STRIPPERS ALSO AVAILABLE SO s e e B BB V- @ sl

IN ALL VOLT RANGE s. Quotations, etc.—stamped addressed envelope, please
WRITE FOR C ATALOGUE s C.W.O. (add 1/6 in'£ for carriage).

Export enqu.ries invited.

ADCOLA PRODUCTS LTD.

Head Office & Sales: GAUDEN ROAD, CLAPHAM HIGH
STREET, LONDON, S.W.4, MACaulay 4272 676, Gt. Horton Road, Bradford 7, Yorks.

H. ASHWORTH (Dept. W.W),




Jury, 1954 WIRELESS WORLD 31

Have your cake=and eat it!

Take your annual holidays —

Reading through this Magazine you will find a variety of equipment that you would like to possess
immediately, apart from the items we list in our own advertisements. Our PERSONAL CREDIT
PLAN will allow you to do this. We are now introducing a further faczility to assist our customers,
this being the reduction of the initial deposit to only 20/- with eight further monthly payments.
We are extending hire purchase facilities also to 18 months if so desired. A selection of equipments
is tabulated below, but space prevents us from listing the vast range we have available. Whatever
you want, send us your enquiry (S.A.E.), and if it is available we will supply it. All prices are
ex warchouse. Please add to your deposit sufficient to cover carriage and packing.

and buy your Electronic Equipment at the same tim2 for only £I deposit

SEND ONLY £1 T¢ SECURE ANY EQUIPMENT

CASH CREDIT  HIRE PURCHASE | CASH CREDIT  HIRE PURCHABE
ITEM PRICE  BALE (TEM PRICE  BALE
£1dep. Deposit 12 18 £1 dep. Deposit 12 18
8inst. inst. inst. Binat. inst. inst.
(Instalments are monthly) PiCK ups (Instalments are monthly)
AMPLIFIERS AND TUNERS o £ s.d s d £ e d Gl 5. d.
. Connoisseur, with 2 Heads. .. ... £9 5 6 5/6 £3 1 10 13/4 9/3
Goodsel? £ 5. d s d £ s . d s d s d Decca XM8, with 2 Heads. .. .. £6 9 3 18- £ 3 1 10~ -
GWI18 Willlamson ......... 0/- £11 1 8 42/5 28/6 Cosmocord HGP39/GP20 Arm . £3 84 — £ 2 9 - 411
GW12 Williamson R R B A S Leak Ruby 78rp.m.or LP ... £1111 0 3U- £317 0 1510 11
MAS ..oie...... £1310 0 36~ 2410 0 18/4 12/8 Ronette Miniweight, with 2 Heads £3 9 6 — £1 3 2 411
F/TC Tone Control £1010 0 288 £310 0 15~ 10/4 RonetteSuperweight, with 2 Heada £3 16 3 2155 7 53
F/U/TC Tone Contro! £1414 0 386 £4118 0 20/~ 13/8 PLAY
PFA Tone Control .. £1818 0 50~ £8 6 0 24/8 16/8 AYERS
FM Tuner ........ - 1811 Regentone RP2 3-speed ........ £919 6 27- £3 6 6 14/6 10/-
J2ptherAM B Tuner £22L00 OBESSER ARG RS Regentone HG2 3.specd Amplifier £15 15 0 41)8 £ &5 0 2010 14/3
Leak Begentone AHG2 3-speed Auto 21 0 0 55 e ® 28/8 182
. LT e i I VERNE R EPATIGEREEE. . . . . - R S 2 =
:{:El}grﬁt 3 Eoom j £28 W ‘57)6 - £9 3 2 38;2 %%/g Plus A ‘Gram Junior .......... £9 9 0 26~ £3 3 0 14/- 96
£35 0 2e Sl | Trixette o375 3-opeod Auto Amp. 237 16 © 101- £1212 0 48/ 398
Quad Mk. IT Amplifier _....... £42 0 0 114- £14 0 0 53/4 38~ E.A-B. Auto 3-sp0ed Ampliier.. 24 17 6 66~ ~£§ 510 318 216
Bogers E.,l\lil}.No?;A_uws.speed Amp... £1915 0 52- £611 8 25/4 174
Senfor Main Amplifier ...... £28 0 0 75- £9 & * 35- 23/7 Volmar L425 3-speed Auto Amp. £24 13 6 656 £8 4 6 3U6 2U5
ot 2 90 WG B0 B L TESTEQUIPmMEnT
A aby de Luxe Amp.. . -
Mark II Junior Pre-Amp. 0 25- £3°0 0 134 9- Advance
g;rk II Minor A::.epunef. g 24']2 %% lg 12 {;‘7 lgﬁ) P1 Generator 52/6 £6 lg 0 25/6 1759
Minor Baffle ....... 3 5 J1 Generat 95/ 4
ED Junior Corner Horn 8 50- £3 6 0 248 188 E2 Genorator %3 5% 8 386 a4n
Junior Tuner Unit ... ... £25 1 66/6 £3 9 0 31/6 21/6 | H1 Generator 66/3 £8 6 8 32/ 23/
Burgoyne Avo
RG1 8.valve Superhet £23 2 0 63/9 £714 0 29- 19/6 Mode! 8 Meter . 0 648 £716 8 30/4 213
RF1 TRF Tuner . €312 6 11/3 £1 2 6/4 4/6 Model 7 Meter . 0 51/6 £610 0 26/ 18/4
AB Amplifier £319 6 12/6 £1 6 6 76 bi6 Universal Avominor ........ £1010 0 29/~ £310 0 14/8 10/6
o Electronic Test Meter. . . £40 0O 0 107/6 £13 6 8 51/~ 35/-
apman ‘Blgnal Generator ............ £30 0 O 80/6 £10 0 0 39- g¥V-
AM/FM Tuner ... 0 39/6 £5 0 O 20~ 13/8 D.C. Avominor . £5 5 0 15~ £115 © 9/2  8/6
84 Tuner ... 0 42- £5 68 8 212 Universal Bndge . £34 0 0 91/~ £11 6 8 43/~ 20/6
85/8BE Tuner ... s 8 58/~ £7 2 3 27~ 1811 Amplion Test Meter £519 6 17- £ 0 0 93 @8
EMG Steep Cutting Filter ..... £410 0 12/6 £110 O 8/3 &~ P
LOUDSPEAKERS Oscilloscope 1039 . ........... 0 79/6 £8 8 /3 25/9
; Qgcillo: 1052....... . 0 283/- £3413 4 132/10 90/-
Goodmans v;fug:cc‘:)mbmor 1433 0 49~ £6 8 - 16/4
AAﬁom {gg g 53;3 gg g 8 H]/g 13% Denco Modulated Test Osciliator £3 15 0 — £1 5 0 76 53
O] = i 5
o égl ‘1) é%f% %% 13 8 %8;7 1;{3 ;:!ylll(:]rseﬂ“ 100 Test Meter .... £11 11 0 31/ £2 0 0 19/6 13/8
jom . “e
Monnoy 44A Meter......... . 0 — 16 8 5- 3
15in. Dual Concenti .. ... 0 90~ £11 3 4 425 28/6 35 Unlvereal Moter o B8 %% %o Ba
12in. Duai Concentric . . . 0 736 £ 3 4 36/~ 25- 110C Bridge . . . . 0 38/ £416 8 19/5 13/4
Whartedale 1504 Output Meter ........ £3310 0 90~ £11 3 4 / 289/
wi2es ... 0 26/ £3 5 0 142 /8 TAPE RECORDERS, DECKS AND ACCESSORIES
W10CsB 6 336 £ 2 6 16/11 12/- * EDITOR"’ Recorder ...... £47 5 0 132/6 £1515 0 60 42/
Super 8 C8 3 189 £ 4 5 108 "7 GRUNDIG TKS Recorder 568 5 0 189~ £33 12 0 80 Bo-
Golden 10 . 3 218 2211 1 110 873 700L Recorder £34 0 0 230~ £28 0 108/9 72/6
Bronze 10 . . 8 14- £11011 82 59 BAILRD Soundmaster Recor £68 0 189/~ £22 15 0 86/ 50/-
e VORTEXION 5 Hecorder ... 584 0 0 530. 38 0 0 100/ 38
TE. ecorder -
HF 610 £210 6 86 1g 10 8- 42 FERROGRAPH 2A Recorder £7916 0 220/- £26 6 8 10L/7 69/3
Broie %3 9 H 13/ ﬁ 2 3 g;gl 0 WEARTTE 34 Tape Deck " &39 ¢ 9 82;6 £ﬁ' %% 2 gefe %ﬂg
. o 4 P a ec) .. - »
HF1012 ......oovnvennannns £313 6 1 £1 8 713 /2 2B 1332 Déck .... £40 O O 10%/6 £13 6 8 51 35/-
Lowther PM2 ... £35 0 0 94- £1113 4 46/6 3L/6 LANE Tape Deck ......... . £1710 0 46/~ 516 8 22/ 15/3
BURGOYNE OscillatorUnit .. £2 2 0 — 14 ©0 4/- 3/-
GRAMOPHONE UNITS GRUNDIG Moving Coll Micro-
Collaro Transcriptfon 6 36/3 £10 0 18- 12/3 R s i S A T o
..... = TRUVOX Radio Jack . 5 -
Connoisseur 3.speed 1 84- £716 4 30~ 21/- VORTEXION 4-channe.
Collaro AC3/534 1 276 23 8 9 14/9 10/3 - L
B.8.R. Monarch, complets | 0 439 £510 0 218 15- tronic Mixer e e
B.S.g. Regent,cc;‘mpletﬁ 1008 £§2 1% (1) ﬁ{ gg 3 }g;g a ;i - — — =
B.8.R. GU4, with 2 XM8 heads
Garrard T, lesshead .......... €711 1 21~ £210 4 118 81 SEE THEM AT THE
Plessey Auto Changer,complete £9 9 6 26/2 £3 3 2 14/~ /6
Thorens Variable Speed Motor .. £32 0 0 85/8 £1013 4 42/~ 29/- ! RAD’O CENTRE

eac. MAIL ORDER SUPPLY CO.

33 Tottenham Court Road, London, W.l. Telephone MUSeum 6667
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P.51—Tantalum & Zirconium. Properties and corrosion
resistance data, together with tables giving dimensions
of rod, wire, sheet and tube.

P.20—Machining of the Rarer Metals. Recommenda-
tions for machining tungsten, molybdenum, tantalum,
zirconium and titanium.

Reprint Murex Review Vol. |. No. || — Welding
Zirconium. Methods for the production of ductile
welds in Zirconium.

Reprint Murex Review Vol. | No. 8 — Zirconium.
Production properties and applications.

Reprint Murex Review Vol. | No. 5 — Tantalum.
Production properties and applications.

RAINHAM, ESSEX. Rainham, Essex 3322
Central House, Upper Woburn Place, W.C.I. EUSton 8265

25 years® progress in
Plastics and what it means to you

Do you know the extent to which plastics are now used in radio, T.V. and electronics ?

In July, BRITISH PLASTICS will tell the story of plastics over 25 years, showing how its

materials and processes have developed, and how its products have improved and in many

cases extended the usefulness of those in other industries—including your own. A survey of

exceptional value to every industrialist. Plan for the future with the July BRITISH PLASTICS.
Order your copy now—2/6d. (by post 3/-). '

25th ANNIVERSARY ISSUE

July 1954

FROM YOURNEWSAGENT OR DIRECT FROM DORSET HOUSE. STAMFORD ST. LONDON S.E.]
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Modlesty foehids...

.+ . that we reproduce all the letters of appreciation
we receive. But when one like this
turns up what can we do?

261 Heather Road,
Small Heath,
Birmingham.

Dear Sir,

I doagreat deal of record
reproducing as a pastime I have
already made a corner cabinet for the
Audiom 60 and the sound production
is simply marvellous, and in my
honest opinion I think it is superb.

I have had all different
types but never have I found anything
to equal the Audiom type of reproducer.

What other loudspeaker could bring forth A u D I 0 M 6 0
greater genuine praise?P—except, perhaps, another
Goodmans’ High Quality reproducer. What BRIEF SPECIFICATION
immense versatility this high-powered, single *Fundamental Resonance . ...... .. T5¢ls
cone AUDIOM 60 has! The secret?— Voice Coil Impedance .......... 15 ohms
fine sensitivity plus robust construction. The TSRS R 1S wattiopeik A
AUDIOM 60 will work as well from a domestic =" e =
radio receiver as it does in an Electronic organ. N L e
Price.. . O o e £8 12 6

For radio and record reproduction of varied
input, it will reduce background noise encountered
in the playing of vintage recordings—and more—
because of its low harmonic and intermodulation

(Free of Purchase Tax)

*The AUDIOM 60 is available withs
35 and 55 c.p.s. Bass Resonances. These

distortion the AUDIOM 60 is extensively two umits are particularly suited for High
used as a bass unit in cross over networks, Fidelity cross over systems. A suitable
whilst its success as a P.A. unit treble umit for the AUDIOM 60 is the

o . . AXIOM 10L.
is widely acclaimed. Drawings qf Bass Reflex Chambers are
available on demand for all units.

GOODMANS

GOODMANS " INDUSTRIES LIMITED, AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND.

W OF £,
“FIDERITY N\
b

«
b-( =
P

\

% )

Telephone : WEMbley 1200. Cables : Goodaxiom, Wembley, England.
C

*s



34 WIRELESS WORLD

HE PF91 amplifier, with its PFo1A

remote control unit, is the culmination
of many years of research into the problem
of Hi Fi reproduction. Its performance will
astound the ordinary listener and critical
engineer alike.  Record players, tape
recorders, microphones or radio tuners can
be used with the PF91—a versatile and
practical unit for those who demand perfect
sound reproduction in the home, the
school, the’ broadcasting studio or the
social club.

MODEL PF 91
MODEL PF 91A

28 GNS.
12 GNS.

PYE LIMITED
BOX 49 CAMBRIDGE

Please send me the fully comprehensive 24-page
booklet on the PF91/91A Hi Fi Amplifier.
If you would like a demonstration at a Pye Dealer’s

in your area, please place-a tick in this box |

NAME...... oo OeAROnObn coto0e - Cotamnea0s oo

ADDRESS.......coeeeeene... e i =l

I
1
1
I
|
d

- een e e o e o e e e o e o e e

PF9!

POWER AMPLIFIER PF9I.

26 db negative feedback and an ouput from 2 ¢.p.s. t0 160,000 C.p.s.
(over 16 octaves).

A combination of negative and positive feedback raises the damping
factor of the amplifier to infinity thereby ensuring full control of
loudspeaker speech coil movement.

The accurate reproduction of sounds rich in harmonics sets a new
standard in the enjoyment of modern recordings.

The output transformer is a specially designed component to meet
the exacting specification of the amplifier.

The Power Amplifier is capable of handling peak power pulses in
excess of the maximum rating without noticeable distortion.

REMOTE CONTROL UNIT PFIIA.

This unit allows remote control of the amplifier up to a distance of
20 ft. (6m).

Cathode follower output from the Remote Control unit reduces
cable losses when the Power Amplifier is remotely controlled.

Four switched inputs and the choice of three equalisation networks
for L.P., N.A.B. and 78 recording characteristics.

Continuously variable lift and cut controls for bass and treble with
clearly marked level positions.

Incorporates a treble filter control, giving three sharp cut-off
frequencies and an unrestricted response position.

The Pre-Amplifier incorporated ensures sufficient zain on all inputs
for the full loading of the Power Amplifier.

PYE LIMITED OF CAMBRIDGE

JuLy, 1954



JuLy, 1954 WIRELESS WORLD 35

incorporating the outstanding PYE PF91 amplifier

the Layton Trolleygram

registered trade mark

We have been so impressed with the Pye PF91 Amplifier
that we have decided to make it the nucleus of a new high
Sfideliry service. The first in this range is the Layton Trolley-
gram designed specially to house this remarkable Amplifier
together with its associated equipment. Ask us to send
you details if you are at all interested or, better by far, visit
us and see and hear it in our showrooms.

new guding caster system
floating motor-board

wide choice of radio and
player units

separcte or incorporated speaker
compact contemporary design

other models available

Alfred Imhof Ltd. 112-116 New Oxford St., London WCI. Tel: MUSeum 7878
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Tuwaswre youn alves |

Valves are a sensitive lot. Their delicate
constitutions are easily shocked by unsympathetic
vibrations transmitted through the chassis. That’s
why they need to be protected by McMurdo
Antimicrophonic Valveholders.

These holders have special resilient
mountings which absorb unpleasant
shocks and knocks. The B9A and B7G
holdersarebothscreened and unscreened
while B8A is unscreened. All are avail-
able in P.V.C. or Silicone rubber
mountings. Use P.V.C. when operation
temperature does not exceed 50°C and
Silicone rubber up to 120° C. For full
details write for information to-day.

Jury, 1954

THE -McMURDO - INSTRUMENT - GO - LTD  victoria works, Ashtead, surrey

Telephone: ASHSTEAD 3401

12in. 15 WATT °‘DE
LUXE’

Frequency Range 18
to 17,000 c.p.s. Funda-
mental Resonance
(approx.) 35 c.p.s.
Peak A.C. Input (ope
baffle) 15 watts.

r .

12in., 20 WATT SINGLE
CONE

Frequency Range 25 to 16,000
c.p.s. Fundamental Reson-
ance (approx.) 45 c.p.s. Peak
A.C. Input (open baffle) 20
watts.

g i
BAKEM Pleaze write for full details to .
A 24 DINGWALL ROAD, CROYDON, SURREY.

Sole Distributors for Eire : BRIAN CURRAN, 283 Harold Cross Road, TERENURE, DUBLIN

if you don't make sure of
NATURAL REPRODUCTION

Witi« BAKERS

Permanent Magnet

LOUD SPEAKER

15in. 30 WATT

‘ AUDITORIUM *
Frequency Range 20
to 14,000 c.p.s. Funda-
mental Resonance
(approx.) 40 c.p.s.
Peak A.C. Input (open
baffle) 30 watts.

The ** Selhurst” comer cabinet
ﬁmsl"led in walnut, oak or mahogany
provides the perfect housing for
all BAKER Speakers. 5 cubic ft.
and 8 cubic ft. Models Available.

Croydon 22712
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Advanced and extensive research and development combined
with unequalled field experience places B.C.C. equipment in
a class by itself.

B.C.C. Sets the Standard.
) -~ BRITISH COMMUNICATION

CORPORATION LIMITED

Second Way, Exhibition Grounds, Wembley, Middlesex.  Telephone : Wembley 1212

-
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HARTLEY-TURNER
SOUND EQUIPMENT

Continuing the introduction of our products
to readers of ‘“ Wireless World,”” we bring
to notice our SUPER-CONTROL-PRE-
AMPLIFIER. This is designed to feed the
input source, i.e., Pick-ups, Tape Recorders,
or Radio, to a High Fidelity Amplifier, such
as that described in last month’s advertise-
ment.

This preamplifier is eminently suitable for
use with all high-grade amplifiers, pick-ups
and tape recorders. Built with engineering
precision, employing sub-miniature valves
and components of the highest quality it
represents the best value obtainable to-day.

aven AR

AaRTRY - TURER

HARTLEY-TURNER
SUPER CONTROL PRE-AMPLIFIER

Brief Specification:

4 switched input channels for high and low
output pick-ups, tape and radio. Output 1
volt RMS for 25mV or 1V input. Separate
Bass and Treble controls; Bass variable 0 to
+30 db at 20 c¢/s. Treble variable 10 db at
10 Kc/s. With both controls at zero response
is flat from 20-50,000 c/s. Volume independent
of tone control settings. Cathode follower output
stage enabling unit to be operated at a distance
from the main ampliffer. Whole unit completely
screened and enclosed in case 10§x3}x3}in.
H.T. supply only 3 mA at 250V.

PRICE: £8 18 6 Complete with Valves
Tllustrated descriptive literature on all our products

sent free and post free, including details of our
Long Playing Record Supply Service.

H. A. HARTLEY Co. Ltd.,

152, HAMMERSMITH ROAD,
HAMMERSMITH LOWDON, W.6.
Telephone : RlVerside 7387

JuLy, 1954

SEE

| HEAR

ADMIRE

 at WEBB'S

ROGERS new “RD SENIOR “ AMPLIFIER

[
based on the Williamson circuit, with the latest
Partridge ultra-linear C-core output transformer.
Power output of 15/20 watts, peak 25 watts, with a
distortion factor of .08%, for |5 watts, .39, for 20 watts.
The ““ RD SENIOR *’ amplifier costs ...... £28 0 0

ROGERS " RD SENIOR“ CONTROL UNIT

is a fitting companion and incorporates a most com-
prehensive degree of control, including a two-position,
‘ High Pass Filter and three-position, Low Pass Filter.
(AT . 000060000 Rk tPRRERER 0000 oo PR £15 0 0

' ROGERS "RD BABY-DE-LUXE MK Il AMPLIFIER

has already achieved quite a reputation for ** hi-fi ”*
at the reasonable price of £23 including its attendant
““ Mark Il ** pre-amplifier. Alternatively, the ampli-
fier can be used with the * RD SENIOR *’ control,
the combined price being..........cccc....... £29 0 0

YOU CAN HEAR AND COMPARE
SUCH APPARATUS AT WEBB'S

‘ LEAK ™ "./IO “ Amplifier 27 gns. & LEAK " "./12 1

Amplifier, £40/19/-, both prices including their
| respective pre-amplifiers.

SOUND SAI.ES " A'Z . with control unit £32. 0, 0.
ACOUSTICAL " QUAD I~ Gomeliier with 2.
| *

J

| LOUD-SPEAKERS IN VARIETY

KLIPSCHORN — WHARFEDALE CORNER

ASSEMBLY — TANNOY DUAL CONCEN-

TRIC — SOUND SALES ‘“ PHASE INVER-

TER " — VOIGHT — and all the recognised

units by GOODMANS — W.B. — B.T.H. —
| WHARFEDALE — VITAVOX.

| WE ARE THE MAIN LONDON DISTRIBUTORS FOR ALL
EDDYSTONE PRODUCTS

COMMUNICATIONS RECEIVERS

| Types *“ 680X **—*“ 770R " — ** 840 ** — ** 740 "’ from
| stock. Also, full range of EDDYSTONE components
always available.

L WEDB S 2P

{ 14 SOHO STREET, OXFORD STREET, LONDON, W.i
Tel.: GERrard 2089. Shod Hours: 9 a.m.—5.3) p.m. Sats. 9 a.m.—I p.m.
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Your Aerial
Installation starts
in our factory...

“ Antiference ”’ stands for more than just fine TV

aerials . . .-it stands for full and careful attention to
the dealer’s needs.

Antiference Aerials come to you pre-assembled and
aligned. This factory assembly not only saves you

erection and installation time; it guarantees top

performance as well.
Remember too that Antiference Aerials are corrosion-
proof. The capacitor couplings guarantee life-long

electrical efficiency and eliminate servicing worries.

FD 73 PRICE 210/
00000000

X4L PRICE 75/-
06000000

ELPING THE DEALER

Antiference policy is two-fold. First, by constant
research and high engineering skill, to produce the finest
possible aerials. (Remember how Antiference
pioneered the Antex Aerial.)

Secondly, by careful design, to save the dealer all possible
time on his erectjon service. We're pledged to help

s
the dealer to the full. o

000000000000000000000000O
00050000 0000000000000O0CO

WD7 PRICE 39/6 o LD7R PRICE 79/6
0¢05¢60000000000 0

ANTIFERENCE

LIMITED

BICESTER ROAD, AYLESBURY, BUCKS. Telephone : Aylesbury 1467/8

DHB/A/.
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Towards ]]efimi()ll' . THE LOWTHER CORNER REPRODUCER

The Finest Reproducer yet designed, covering
the audio range, giving high definition, bass and
treble transient, with a single driver unit.

New leafler now available

2. LOWTHER F. M. TUNER

Tunable 85-100 m.c.s. for F.M. experimental trans-
missions from Wrotham and other sites as erected.

Quality reception guarantee on live broadcasts. Free
from whistles and general background noises.

£22 complete

3. LOWTHER MASTER CONTROL UNIT

is completely indispensable to arrive at a satisfying
characteristic for reproduction. £20 complete

4. THORENS GEAR DRIVE VARIABLE SPEED
—— GRAMOPHONE MOTOR UNIT E>3PA

(as illustrated Ex-works) —the last word in precision. £32 complete

THE LOWTHER MANUFACTURING COMPANY, ST. MARKS ROAD, BROMLEY, KENT
Telephone : RA Vensbourne 5225

TELCONNECTORS

co-axial plugs
and sockets

The connectors illustrated are designed for use with the smaller
diameter R.F. cables, such as Telcon PT.1.M, PT.11.M, AS.60.M,
etc. Produced for instrument designérs and general application,
the 58 Series Plug and Socket has a capacitance of less than
7 wpuF. The 58C panel mounting socket shown will
accept any plug in the 58P Series.

Panel Mounting
Socket, type 58C

TELER
It

— @ .| Al types are readily available in various sizes and combinations.
5 5

& Write for publication T}1.

TELCON £

. Socket,
type 58 S|V

cables

THE TELEGRAPH CONSTRUCTION & MAINTENANCECO.LTD

Head Office: 22 Old Broad Street, London, E.C.2. Tel.: LONdon Wall 7104
Enquirles to : Telcon Works, Greenwich, London, S.E.10. Tel.: GREenwich 3291



JuLry,. 1954 WIRELESS WORLD 4]

ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17. Telephone : LARkswood 4366/7/8

7-51.250 Mc/s

ON FUNDAMENTALS
IN FIVE RANC,

R.F. OUTPUT
T4V to 100

Again Advance lead the way—this time
with a V.H.F. Signal Generator covering
7'5 to 250 Mc/s, a range that embraces
Bands 1 and 2 and also the impending
Very High Frequency Television Trans-
missions on Band 3. Moreover, this
instrument is available at a price well

within the reach of every service man. e 8

In the traditional Advance manner, this i ”,'.. —
instrument is designed for simple it % il | m“'l" T ———
operation and with a versatility that not ||!‘-"u| I '” il

only fulfils present needs, but anticipates
the even more exacting requirements to
deal with the television test problems of
tomorrow.

S

L

|
[
i
Below are some outstanding features :- v
® WIDE RANGE—7'5 to 250 Mc/s

@ SINE AND SQUARE WAVE
MODULATION (internal and extetnal)

@ RELIABLE ATTENUATlON“L

® LOW LEAKAGE—less thal 8 microvolts
@® TRULY PORTABLE—weighs only 171bs.
@® COMPETITIVE PRICE

Full technical details available £45

n Folder W23 on request. (List price in U.K.)

The QI provides the ideal complement to the Model E2. These
together give complete coverage from 100 kecfs to 250 Mcfs.

ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17. Telephone : LARkswood 4366/7/8
GD
D
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(bﬂllﬂi&'selll‘wuh DIAMOND STYLUS!

The SUPER LIGHTWEIGHT PICK-UP

can now be supplied to order—

with an armature system fitted with diamond stylus.
Price complete with one head (either Standard 78 r.p.m.,
or Microgrove, 331 and 45 r.p.m.) fitted with diamond
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each
additional head £5.12.9d. plus Purchase Tax £1.16.2d.
Replacement armature system fitted with diamond
stylus £3.13.0d. plus Purchase Tax £1.3.5d. 3 HEAD PICK-UP

94

Existing model with sapphire
system still avatlable.

3 SPEED MOTOR

New Price: _
Retail Price .. £17 15 0
Purchasetax.. 5 13 11

Total Price .. £23 8 11

3 SPEED MOTOR

A. R. SUGDEN & CO. ENGINEERS) LTD.

Facsimile in Sound WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Tol : HALIFAX 69169
Telegrams : “ Connoiseur, Brighouse”

OVERSEAS AGENTS: S. Africa : W. L. Procter (Pty.) Ltd. 63 Strand Street, Cape Town. Australia : J. H. Magrath & Co. Pty. Ltd. 208 Little
Lonsdale Street, Melbourne. 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. Malayat (Main Dis-
tributors) Eastland Trading Co., 1 Prince Street, Singapore.

radio products ldd.

(Dept. W.55) 418, BRIGHTON ROAD, SOUTH
CROYDON, SURREY. Telephone : Croydon 5148/9

These really powerful units in compact form give quality and performance right out of proportion to their midget size
and modest cost. Osmor ‘* Q' Coilpacks have everything that only the highest degree of technical skill can ensure—
extra selectivity, super sensitivity, adaptability. Size only 12 x 3} x 24, with variable iron-dust cores and Polystyrene
formers. Built-in trimmers. Tropicalised. Prealigned, receiver-tested and guaranteed. Only 5 connections to make,
All types for Mains and Battery superhets, and T.R.F. receivers. Ideal for the reliable construction of new sets, also for conversion of the 21 Receiver,
TR.1196, Type 18, Wartime Utility and others. Send today for particulars!

Type Hole Sizes juusaca y v Send 5d. (stamps) for litera-

IY lin. x V}in. 1l.F.s. 465 kf/c. Permeability-tuned with} / ture including The really

2 jin. x t3in. «flying leads. Standard size liin. x l}in. x} efficient 5 valve Superhet
[

i i 3 34in. For use with OSMOR coilpacks and 2 A H
3 ili':nxxl‘?}.:: é;‘/he";zn '1"132“;' 2;:"3%77":;::'5",&%55 Dr."awings. 6-valve di&é’.ﬂi'fmv:?:lus rpercat‘i:tsnlec:)l
illuse. price Ilst on & '/C. 0. : : - o =2 | T.R.F. clecuit, Battery portable superhet
. CHASSIS CUTTER request. TALIGNED 1/6 extra. Both types. 4 Eircuit, Icofill and Coilpack leaflets, Chassis
. 3 p R, dio and component lists,
TYPE METRES Aerial The Separator may easily be tuned to eliminate e iy - (el R o
| — '141-250 plugs ﬂ any one station within the ranges stated and aod (resiig mlnlat.ure e L1
2 — 2§8-283 in here ; fittings takes only a few seconds. Sharp tuning
3 — §67-34I N / is effected by adjusting the brass screw pro-
4 — 319-405 9 Plug vided.
5 — 395-492 into Complete with plug, socket and full instructions SE PA RATE
; — ?3?65?250 Receiver  ——nothing to add.
8 410550 ke OSMOR STATION SEPARATOR  7/6 POST FReE COILS .
We keep stocks of many radio components for
use in published circuits, including:— MW TRF REACTION COIL ,- \

“WIRELESS WORLD ”
** No Compromise " TRF Tuner. ** Midget
Mains Recelver.” Sensitive 2-valveReceiver.
Television Converter (special coils in cans
available), Midget Sensitive TRF.

TYPE QR11 4,9 A full range is avail-

' EACH able for all popular

A 3-winding coil for use in an iﬂavebands and purposes. Fully descriptive
L : : . eaflets and connection data available. Just
Coror PRACTICAL WIRELESS e e e v GmtT | note these 5 Star " Features.

Hodern High Power mpier 2 Beracns T e e % Only lin. high. % Packed fn damp-
Case Portable; RII55 Converter; A.C. Fo;iHLz‘vY" sum':lar coils 'lQb'l“z (4/9), QAI2 and | proof containers. <+ Variable iron-dust
Band-Pass 3; Modern |-valver; 3-speed Q (4)- each) are available. cores. ¥ Fitted tags for easy connection.
Autogram and many others. Various attractive dials to suit coilpacks avajlable. % Low loss Polystyrene formers.

PO O POV PVVVOUOOUOOOOOOOOOOOOPOOOOOOOPPVUP OO OO OO
M A A A A A & & & & o a'e o o o o o o o v e o o o o o g o gl oV W o P ot otV o PV VS SV VY VT

OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING ¢
TO CIRCUITS IN WHICH OSMOR COILS OR COILPACKS ARE USED OR ARE INTENDED TO BE USED. :)

PO OV VOV VOOV VPOV OOV OO VIV OOV OOV VIOV OO OO IOV OOV
A A A A A A& & & & & & & & & A 4 & o 4 A a4 e 4 o o o o o o o o o o o gt o 0t oV VS S S 5 S

o 4
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pair...

.. with
excellent
connections /

we make a perfect

To be exact, this is the 12 pin
version of the Multi-Way Plug and
Socket range, which covers 4, 8, 12, 20
and 28 ways. The range features un-
usually low insertion pressures, and
embodies considerable experience in
meeting humid conditions. Designed to
overcome as far as possible the difficulties
encountered when using this type of
connector in rack mounting applications,
they have greater latitude in matching up
than any comparable product, and are
in use throughout the world in Radio,
Television and Telecommunications
equipment by such renowned firms as>—
Messrs. Marconi’s Wireless Telegraph Co.
Ltd., The English Electric Co. Ltd. and
Messrs. Standard Telephones & Cables Ltd.

A0 & A.R.B — APPROVED

M I TED

EXNING RD., NEWMARKET

POWER CONTROLS

PHONE: NEW 3181/23
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“Fach...the bestin its class at moderate cost”

Three combinations of amplifier and control unit, forming the ideal basis on which to develop home
high fidelity systems, ranging from the best at moderate cost, to the best regardless of cost . ..
RD BABY de-luxe Mk.I! amplifier, with RD JUNIOR

Mk.Il pre-amplifier. \
Providing the best performance possible at moderate cost.
Adequate output for normal domestic use, operation from £23 )
the majority of modern lightweight pick-ups, two radio

inputs. Wide range bass and treble controls; variable low AN

pass filter.
e RD BABY de-luxe Mk.ll amplifier, with RD SENIOR
/ Control Unit.
£29 Increased sensitivity and greater flexibility of control. Both
\ high and low pass switched filters and provision for use with
h tape recorders, [lluminated translucent panel,

RD SENIOR Amplifier and Control Unit. /

The ultimate in present day amplifier performance. Increased £43
power output, C-core output transformer, and ultra linear

output stage with all its attendant advantages.

lustrated leaflets post free on request. Trade and Export enquiries invited,

RoGERS DEVELOPMENTS (0.

Manufacturers of precision built sound equipment.
“ RODEVCO HOUSE,” 116, BLACKHEATH ROAD, GREENWICH, LONDON, S.E.I0
Telephone: TIDeway 1723. Telegrams: RODEVCO, GREEN, LONDON.

/ra"‘/" REBUILT & GUARANTEED AS NEW!

High g
Labol’“tory

We have a comprehensive range of electronic
equipment by well known makers, including
Microwave Receivers, Signal Generators and

Cavity Wavemeters.

A small selection of other equipment Is
shown below.

Universa! Bridge type TF.373D., Frequency -Meters
type BC.221, TE.l49 and TS.69/AP. 3 cm. Signal
Generators type TS.I3/AP, 10 cm. Signal Generators
type TS.14/AP., Millivoitmeters, Valve Voltmeters,
Audio Frequency Oscillators by Hewlett Packard
Type 205 AG. Receivers type AR.88LF, S.27 etc.
Magnetrons type 2J.51, Klystrons type 723 A/B.

SIGNAL GENERATOR

Microphotometers, Chart recorders to your specification. IEEE e =

WE CAN ALSO UNDERTAKE TO RECALIBRATE OR REBUILD YOUR LABORATORY EQUIPMENT.

For further particulars of these and other high grade electronic instruments, write to:—
HATFIELD INSTRUMENTS LTD. Miweit ioncon w3

Telephone: EALing 0779, 9857




Jury, 1954

WIRELESS WORLD

45

,,,,/////////////m

Certainly—

if it’s an ‘English Electric’ T901A

Every home constructor will appreciate ¢ English Electric’s > unique C.R. Tube
Reconditioning Service. It means that when your C.R.T. ceases to work, you

can, if it’s an ‘English Electric’ metal tube in physically sound condition, take it

to your dealer and exchange it for a good-as-new and guaranteed one—for £12.
A nice little saving of £10 for you.

Write to ‘English Electric’ for a complete specification of the Tgo1A the finest

tube that any constructor can buy, and you have started saving money right away.

*The tube specified by the designers of the ‘ Tele-King’, ‘ Magnaview’ and
“ Super-Visor® circuits and ‘ Viewmaster® conversion circuit.

ENGLISH ELECTRIC rsora

THE BRITISH MADE LONG-LIFE RECONDITIONABLE TUBE

If you have any difficulty l;l obtaining supplies write to:

The ENGLISH BELECTRIC Company Limited, Television Department, Qucens House, Kingsway, Loadon, W.C.2
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sty s Souing ValueTcting Prbloms
o Mullard wics sps'é“n\' VALVE TESTER

ndustries which deal extensively with radio and other

electronic equipment are finding the Mullard High Speed
Electronic Valve Tester ideal for routine checks.  This
instrument provides the quickest method of checking large
quantities of valves, and can be operated if necessary by non-
technical personnel after only a few minutes’ instruction.
Write for full details and a copy of the folder “ High Speed
Testing in Industry” to Department E.V.D. at the address below.

Mullard

MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2

MVM2664A

NEW ARCOLECTRIC SIGNAL LAMPS

For Low Voltage or Mains

lllustrated are a few signal lamps taken
from our wide range. The insulation of
every Arcolectric signal lamp will resist
a flash test of 1,500 volts A.C.

The S.L.90 illustrated here is a typical
Arcolectric low voltage signal
lampholder. It is designed to accept
popular MES. bulbs. The bulb is
accessible from front or rear of panel
The domed plastic lens surrounded by a
polished chrome bezel gives a most
attractive panel appearance. This holder
can be fixed in a single 2" hole.

The mains voltage signal lamp S.L.88/N
is supplied complete with an M.E.S. neon
tube and a suitable series resistance.

Write for Catalogue No. 128

ARCOLECTRIC

SWITCHES - LTD

S.L.86

S.L 88/N

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

S.L.92
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Loud-speaker Manufacturers to the radio industry since 1930

We do wonder

. whether all our friends who like R. & A. Reproducers
remember that we also make output transformers and audio
frequency chokes which are just as good—to the same rigid
standards of design, production, and inspection, and with the

same insistence upon meeting delivery promises.

We don’t suggest that radio and television manufacturers
are unable to make such components for themselves; but as
they have so many other problems which can be solved.only
in their own works, there is a good case for passing on some
of those which can be handled reliably and economically

elsewhere.

REPRODUCERS AND AMPLIFIERS LIMITED
WOLVERHAMPTON ENGLAND

Telephone : Wolverhampton 22241 (5 lines)
Telegrams : Audio. Wolver hammpton
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"

NEW IMPRESSION NOW READY

Edited by F. Langford-Smith, B.Sc.,
B.E. Senior Member I.R.E. (U.S.A)), A.M.LE. (Aust.)

Radio Designer’s Handhook

The first impression of this greatly
enlarged fourth edition sold out within a
few weeks of publication and a second
impression has been produced

to meet the enormous demand.

NEOHOUCINVEL S HIN NI IV N

Radio Designer’s Handbook is a comprehensive reference book,

the work of 10 authors and 23 collaborating engineers, containing

a vast amount of data in a readily accessible form. The book

is intended especially for those interested in the design and

83" x 54" 1,522 Pages  application of radio receivers or audio amplifiers. Television, radio
42s. net. By post 43s. 6d. transmiss%on. and industrial electronics h'ave been excluded in

order to limit the work to a reasonable size.

This book must not be distri-
buted to Australia, New Zealand

O s e Published for ¢ WIRELESS WORLD ”
From booksellers_ or from: Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1

Al

POWER

Coated with a non-hygroscopic and
fireproof silicone bonded compound.
Internal connections made by special
method of welding, giving long-term
stability under all conditions.

Standard range is .shown but T shall ! TYPE . 3‘10 18 25

be pleased to advise on special types | wATTAGE 5o 10-30,000

to suit particular requirements, RESISTANCE 10-6,000 10-12,000 10-11;.;(:‘0 ;s 13/1,6'"\-'

. -6, in. 3 5

ONHG‘Y‘T?‘l 1pugie * 17/1‘6?:\‘\ 11/46in. 11160
E o i 11 ;

R. M. ELECTRIC LTD. ;mmETER" 11/16in. A

TEAM VALLEY, GATESHEAD, I} APS 1

MAX.
Tel: Low Fell 76057
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EDISWAN

Staffs of Electrical and Electronic
Laboratories and Test Rooms frequently
design and construct their own units for
supplying stabilised D.C. power; but
for most general needs it is cheaper
and more satisfactory to purchase an

Stabilised Power Supply Units

Ediswan Unit. Type R.1095 covers the
range 120-250 volts, and type R.1103
250-400 volts. Both units work from
A.C. mains supply and are designed
for standard 19" rack mounting or for
bench use. Meters are included.

4

o

l

WIS = R OAE

T

I —————————

PRICES

ayrte-o il 1T

R.I103 £57- 0-0
Full details on request l

BRIEF

Input.
Output.

Stability.

Output Resistance.
Ripple.
Output Circuits.

Mounting.

Input.
Output.

Stability.

OQOutput Resistance.
Ripple.
Output Circuits.

Mounting.

SPECIFICATIONS
Type R.1095

200-250 volts, 40-100 c.p.s.

High stability, D.C. output 120-250 volts at 0-50 mA
and an unstabilised 6.3v. A.C. 3 amp. heater supply.
A 10v. change in mains input results in an output
change of less than 0.15 volts.

A change from zero to full load results in an

output change of less than 0.15 volts.

Less than 3 ohms.

Approximately 2mV R.M.S.

All circuits isolated from earth. Heater supply can
be operated at up to 500 volts from earth.

The unit is designed for standard rack mounting

or for bench use. Plated bench stands are

available if required.

Type R.1103

200-250 volts, 40-100 c.p.s.

High stability, D.C. output 250-400 volts, adjustable
in three ranges. Maximum load is 200 mA up to
350 volts and 150 mA from 350 volts to 400 volts.
In addition two unstabilised 6.3 volt A.C. heater
supplies are provided.

A 10 volt change in mains input voltage results

in an output change of less than 0.15 volts.

A change from zero to full loads results in an
output change of less than 0.4 volts.

Less than 2 chms.

Approximately SmV R.M.S.

All circuits isolated from earth. Heater supply can
be operated at up to 500 volts from earth.

The unit is designed for standard rack mounting,
or bench use.

lustration shows Ediswan Stabilised Power Supply
Units type R.1095 and R.1103, rack mounted.

T

ROAD, LONDON, W.C.2

Telegrams: Ediswan Westcent, London
8P114

THE EDISON SWAN ELECTRIC CO. LTD. 155 CHARING C.ROSS
Telephone: Gerrard 8660 Member of the A.E.L. Group of Companies
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The

smallest
precision
soldering
instrument
you've
ever

seen !

® No fatigue . . . as light and easy
to use as a pencil (3 oz.)

® Speeds production .
in 30 seconds.

® Safety first . . . for 6, 12 or 24 volts.

® Prevents damage . . . pin-point heat
concentration for small assemblies.

. . heats up

® Robust construction . . . no ceramic or
mica formers to break or flake.

€ Fully reliable . . . in constant. demand by
the world’s most famous manufacturers.

® 5 MODELS, designed for production line as-
semblies from hairspring to radio chassis capacity.

® Model W.attage Bir-size Voltage

12 12 ¥ 6, 12, 24 or 50
9 8.3 =" 6, 12 or 24
6A 6 Eoal 6 volts only
6 6 ’%/’ 6 3 3

11* 10 %7 6

» 3
* Special high temperature model—solder temperature 300°C

RYX

MINIATURE
SOLDERING
INSTRUMENTS

Sole Distributors:

ANTEX * 3 Tower Hill ©+ London - E.C.3
Telephone : ROYal 4439

Jury, 1954

Accepted as
‘the Standard..

... by leading manufacturers, the trade

and the aircraft industry. ® -
" o DC/AC
'v I : I e  CONVERTERS
® ® Units Co;nplete and ready

Specialists in Converters
since 1937

Yy

Please ask for our [ ]
descriptive folder ®
W.w,
®
<

@ for Electric Gramop
from £8 [6s. 0d. :
@ for Radios, Radiograms, and Autochange
Radiograms (inc. 3-speed motors)from £11 [6s. 6d.
@ for Television, Tape Recorders, and for operation
of TV from Country House lighting plants, price
o according to instrument,
Inputs, 6, 12, 24, 32, 50, 110 or 200/250V. D.C.
@ Outputs, [10V. or 230V. 50 or 60 c/s.
NEW CHAPEL ROAD, HIGH STREET
VALRADIO LTD. FELTHAM, MIDDX. Tel.: FELtham 4242
service Dept.: 57 Fortess Road, London, N.W.5 GULIliver 5165 and 7202
Overseas enquiries to nearest E.M.l. Organisation Depot

=i

hones

48GNS.

Complete with
mike and tape

FILTERCELL
MICROPHONE

PUSH-BUTTON
CONTROLS

The *“ Elizabethan ”
has been designed
with one aim in
mind — accurare |
sound reproduction.
Wherever you use the ** Elizabethan

. in the home, concert hall or jazz club . . .
every recording will acclaim its astounding success. Each sound
will be reproduced faithfully and with an authenticity of tone and
range that, hitherto, only a more expensive instrument could give
Most leading dealers stock the * Elizabethan ” and will gladly arrange
a demonstration.

For illustrated leaflet write to:

(Tape Recorders) LIMITED

546 Kingsiand Rd., London, E.8.
Telephone : CU, 7586
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‘Ir a e /
||' INDEPENDENT SIDEBAND v*
RECEIVER

I

|

I « « « developed to British Post Office
| Specification

I

Tms new Independent Sideband Receiver type
GFR 552 is designed for operation on long-distance,
point-to-point, short-wave radio links forming part of the
international trunk network. On independent sideband
working, the GFR 552 provides facilities for the reception
of two single sideband signals, each 6 kc/s wide, one
above and one below the frequency of a reduced-level
pilot carrier. Each sideband will accommodate either
two 3 kc/s wide telephony channels, or several voice
frequency telegraph channels. The GFR 552 may also
be used for reception of single sideband or double
sideband transmission. In the case of the second
application this receiver offers two advantages: firstly, the
absence of non-linear distortion which occurs in normal
d.s.b. receivers when signals are subjected to selective
fading conditions; and, secondly, the ability to select
upper- or lower sideband for demodulation, dependent
upon which is freer from adjacent channel interference.
The circuit and chassis layout of the GFR 552 closely
follows that of the Mullard Receiver GFR 551, which was
based on a British Post Office design (Receiver, Radio
No. 22).
Special features of the GFR 552 include a high order of
oscillator stability and freedom from cross-modulation
through which cross-talk between channels or inter-
modulation between wanted and unwanted signals
might occur. A brief technical summary is given below.

I

I

I

l

I

I

I

I

I

I
|
I
I
I
I
I‘ More detailed information supplied on request.
|
l
I
l
|
l
l
l
l
I
|
|
|
I

FREQUENCY RANGE—g4-30 Mc/s.

NOISE FACTOR—betzer than 7 dB over the band.

SIGNAL TO NOISE RATIO—2z5 dB for 4 microvolts peak sideband
input over the band.

SELECTIVITY—The response is flat within 2 dB for sideband
frequencles between 100 ¢s and 6000 c[s. At 10 kcls from the
carrier frequency the response is —60 dB relative to the pass band.
AFC.—The a.f.c.

carrier level of —26 dB relative to I microvolt (swhich corresponds
t;. a pezg sideband level of T microvolt and a signal to noise ratio
of 15d

NON-LINEAR DISTORTION— Third order intermodulation products
which might result in cross talk between sidebands do not exceed

system operates effectively with a pilot

—50 dB relative to the sideband levels.
OUTPUT—Variable up to+14 dB relative to 1 mW into 600 ohms.

Mullard L@

~ SPECIALISED ELECTRONIC EQUIPMENT

l// MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AYENUE, LONDON( WC}
MI417.



52

WIRELESS WORLD JuLy. 1954

reg. des. app. no. 870811

THIS
CASE

SEND TO DEPT. A4
for illustrated catalogue
of our standard range

112-116 NEW OXFORD STREET, LONDON, W.C.1

IS ONE OF OUR 1072 SERIES

It is robustly constructed and has
excellent ventilation.

Front panels of 10 S.W.G. steel bolt to
standard G.P.0. drillings and it is supplied
with chassis runners and cast inset
handles.

It is one of our new range of standard

metal cabinets, cases, racks and desks.

MUSeum 7878

38 STOCK TYPES
for your
STANDARD or SPEGIAL
APPLIGATIONS

‘ULTRA LOW

capacitance « attenuation

TYPE|uu Fft[IMPED.2] O.D.

Ci 7.3 150 36
cn | 6.3 173 .36
€2 | 6.3 171 .44’
€22 5.5 184 .44’
€3 | 54 197 .64

€33 48 220 | .64

€4 | 4.6

229 [1.03

caal 4a

252 [1.03°

_ U.G. CONNECTORS-R.G. CABLES
TRANSRADIO LTD. 1384 Cromwell Rd. London SW. erésizs

(8T
TRANSFORMERS

for POWER SUPPLIES
and AUDIO FREQUENCY
Chokes for A.C. and D.C.

Suitable for use in
all electrical and 4
electronic equip-
ment, to Ministry,
B.S.S. or commer-
cial standards.
Tropical or stan-
dard finish.

Enquiries from manufacturers and the trade only.

Quotations sent upon receipt of specifications or drawings.

STEWART TRANSFORMERS Ltd.

75 KILBURN LANE, LONDON, W.l0

Tel.: LADbroke 1296/7
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Output Level Stabilised to +2db

OVER THE FULL FREQUENCY RANGE OF 10Kc/s-— 10 Mc/s

An outstanding feature of the Wayne Kerr Video
Oscillator Type 0.222A is a thermistor bridge
circuit stabilising the amplitude. Once set
the output level will remain constant with-
in 0.5db while the oscillator frequency is
varied over its full range of 10 Kc/s to 10 Mc/s.
Another advantage is its special facility for
indicating the modulus of the load impedance
to which the instrument is connected.

In transportable case £155, or for standard 19°

SPECIFICATION Rack mounting £148.
Frequency Range: 10 Kc¢/s — 10 Mc/s in 6 ranges

Frequency Stability : better than 1in 10% in 1 hour

Frequency Accuracy : 1%

Output Range: +10db to -50 db on 1V p-p.

Output Level : Constant to £0.5db at any frequency
Output Impedance : 75 ohms {setting

Total Harmonic Content : less than 1%

THE WAYNE KERR LABORATORIES LTD * NEW MALDEN * SURREY k



54 WIRELESS WORLD Jury, 1954

A REMINDER .. ..

Since we pioneered wide-angle scanning
for the Home-Constructor several years ago,
we have become so well-known as manu-
facturers of reliable television components
that some of our standard lines are liable to be
forgotten.

Typical examples of these are:—

465 kc/s LF. Transformers, type 160 (Minlature)
size lin. x lin. x 2in. Price 7/6 each.

465 ke/s LF. Transformers, type 158 (Standard)
size 13in. x 13in. 31in. Price 9/6 each.

Tape-Deck Oscillator Coils, type 31.  High
impedance, screened, each coil adjusted to 9 mH.
Price 9/3 each.

From all Leading Stockists.
COMPONENTS

ALLEN *“trirren

Crown Works, Lower Richmond Rd., Richmond, Surrey
Telephone: Prospect 9013
Send 9d. and S.A.E. for Wide-Angle Circuit Diagrams

Deflector Coils type DC300, LC As

specified for the ** Teleking,”’
visor ** and ‘‘ Magnaview.’’

Conversion circuits for 14in. and
17in. C.R. Tubes now available.

Super-

RECORD 3250ft. of TAPE
to give

§] ._ M§§§§§\\

\TAPE RECORDERS WILL

continuous
playmg

The Manning-Carr

Miniature

Polarised Relay

- Actual

L Size

DATA—ASensitivity of 25 milli-watts and capable of handling ‘
mains voltage on the contacts with alternating currents up
to 0.25 amps. Being polarised it has the advantage that the
Armature contact can be biased to lock in either direction
by suitable adjustment of the contact screws, which provides
a useful facility where pulse operation is required.
Speed of operation iIs also high and the Relay will follow
A.C. frequency of 50 c.p.s. Resistance up to 8,000 ohms,

which is acceptable for Anode circuits. Alternatlves to
specification if required. Sole Concessionaires.

POST OFFICE TYPES 3,000 AND
600 RELAYS

to specification. Tropicalising, impregnating and
Services jungle finish if required. Delivery 3-4 weeks.

Manufacturers to H.M. Govt. Depts. and leading contractors

L. E. SIMMONDS LTD.

5 BYRON ROAD, HARROW, MIDDX.

Telephone : Harrow 2524—0315.

are enthusiastic

e

g
.QISi@” why CELSONIC Recorders are better.

A flat response from 50-10,000 cps to within 4+ 2 dbs. Fitted with
superimposing device, e.g., will record words on top of music.
Automatic synchronising unit for use with cine projector. Celsonic
recorders are the best where high-fidelity reproduction is
required.

Write for illustrated leafliet to:
EXCEL SOUND SERVICES LTD.
“GELSONIC"* WORKS, GARFIELD AVE, BRADFORD, 8 (Yorks)
Telephone: BRADFORD 45027
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Model SRS 153 (Solartron Vari Pack)

D.C. Output Voltage:
D.C. Output Current:

A.C. Output:
Ripple:

0-500 volts positive or nega-
tive.

100 m/a up to 350 volts.

50 m/a. up to 450 volts.

4 or 6.3 volts at 3 amps.

0.2 volt maximum,

Price £33

Model SRS 151A (Regulazed Power Supply)

D.C. Output:
Stabilisation:
Source Impedance:

Hum Level:
A.C. Output:

SPRQUS

20-500 volts +Ve or —Ve,
0-300 m/a.

1 part in 400 for ;{:10% mains
change.

3 ohms.

8 millivolts maximum.

Two 6.3 volt outputs at

5 amps.
Price £104

WIRELESS WORLD
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Model SRS 154B (High Stability Power Unit)

D.C. Output Voltage: 250 ;Iol[! + Ve or —Ve, 0-50
mja.
0.02h5% for'a +10% mains

Stabilisation:

D.C. Resistance:
A.C. Impedance

0. 05 ohm from 40 cfs to 100

K

cfs.
Ripple and Noise Content. Less than 200 microvolts.

Price £30

Model SRS 152 (Twin Regulated Power Supply)
D.C. Output Parallet Condition: 0-500 volts +Ve or

—Ve, 0-300 m/a.

D.C. Output S&ncs Condition: 0-1000 volts +Ve

Stabilisation:

Ripple:

A.C. Output:

b

or —Ve, 0-150
m/a. or

0-500 voits +Ve
and 0-500 volts
—Ve.

02% for a +£10%
mains input
change.

Less than 8 milli-
volts.

Two 6.3 volt out-
puts at 5 amps.

Price £165

Write for full detail
of the Solartron
range of instuments.

SOLARTRON LABORATORY INSTRUMENTS LIMITED,

Solartron

Works Thames

T le U=

Emberbrook 5611
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@IWESTINGHOUSE|®

These new ** Westalite ™

and are available EX STOCK, Address all enquirles to

NEW!

TYPE 2300

(Industrial Electronics)

The Miniature
Oscilloscope
with the Giant
Specification

[CRUBCRCRORUNORUNCEORUSCN X

@
®

2FPCPORPPIOCPOOOO OB O

[CRONCHONCNON NONONCEUNUNONORCEUNCHONCN NONCN NN WY NO)

SOLE DISTRIBUTOR—
G.

PORTABLE \
OSCILLOSCOPE |

b 1

% Direct-coupledX
and Y amplifiers

*D.C. to 3 Mc/s
frequency
response

% Size:

73 x 43" x 737
% Weight: 63 lbs.
% 5¢/s to 50kc/s time-base with a trace

expansion control from zero to 15"
% 23" effective screen diameter

SEND |

NOW |

FOR
DETAILS

A. STANLEY PALMER A.R.Ae.s., MAXWELL. HOUSE

®
®
@
e
@
®
®
@

ARUNDEL ST., STRAND, LONDON, W.C.2. tem.8art610

rectifiers are the answer to every problem confronting the
amateur television constructor, either for building into new sets or as replac_em.e'nts.
Everything about them is right—price—sile—output—efﬁcner)cy—and. of course, reh:buhty‘;
and they will provide a current output of 300 mA, p(ovndmg t[\at cabinet and 'd"C.I.II!
conditions allow adequate ventilation. They are for use in conventional half-wave circuits,

DEPT. W.W.7., WESTINGHOUSE BRAKE & SIGNAL CO. LTD.

82 York Way, King’s Cross, London, N.|

JuLy, 1954

s Y

a TS

Price 24,3
AC Input
240 .volts.

HT 59

Price 26/3
AC Input
250 volts.

.
- -
Al T

for Automatic coolant regulation: Movement for pressure change:
Packless gland to seal spindle in high vacua: Reservoir to accept liquid
expansion: Dashpot or delay device: Barometric measurement or control:
Pressurised couplings where vibration or movement is present: Dust seal
to prevent ingress of dirt: Pressure reducing valves: Hydraulic trans-
mission: Distance thermostatic control: Low torque flexible coupling:
Pressure sealed rocking movement: Pressurised rotating shaft seals:
Aircraft pressurised cabin. control: Refrigeration expansion valves:
Thermostatic Stcam Traps: Pressure amplifiers: Differential pressure
measurements: Thermostatic operation of louvre or damper.

Write for List No. N.800-1 B13

DRAYTON metal bellows

The Drayton Regulator and Instrument Co. Ltd., West Drayton, Middlesex
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AUTOMAT‘IC'
FREQUENCY
MONITOR @owmes

Designed for the measurement of
any frequency in the range 10 cfs

to 20 Mc/s with a basic accuracy

0 0000000006000 000000800000 0000000006000000000000°

of = 1 part in -10¢ + 0.1, 1.0, or
10 ¢/s. Higher accuracies available

if required. The unknown frequency is

determined by counting the number of cycles
that pass through a ‘gate’ open for a selectable time interval of 0.1, 1.0,
or 10 seconds. The resuli is presented on eight panel

mounted meters each scaled 0 to 9 and is in decimal notation. Full

information available on request.

6000000000

GINEMA-~-TPELEVISION LIMITED

WORSLEY BRIDGE ROAD - LONDON - SE26

Telephone HITher Green 4600

00000

j

ALES AND F. C. Robinson & Partners Ltd,, Hawnt & Co., Ltd,, Atkins, Robertson & Whiteford Ltd.
SERVICING AGENTS 287 Deansgate, Manchester, 3 89 Moor St. Birmingham, 4 100 Torrisdale Street, Glasgow, §:2-
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A direct reading electronic stop
clock for general purpose timing in the millisecond and micro-
second regions. The CHRONOTRON is used for timing relays
and fuses ; speeds of vehicles and projectiles ; for testing camera
shutters and for physiological investigations. Timing can be
controlled by contacts, by a photocell, or by external voltages.

MODEL 25A MODEL 25B MODEL 25C
04 milliseconds 040 milliseconds 0-40 microseconds
to 0-l second to 0-10 seconds to 0-10 milliseconds

RONIC INSTRUMENTS LTD

RICHMOND - SURREY - ENGLAND

"WEYRAD™
LINE FLYBACK E.H.T.
WTRA?ISFQRMERS |

il

for ULTRASONICS

ﬁ wr .-.:':‘""
u Il ".
e S 3 e 4 A

TY/RE" " aees L.F.B.2.
High efficiency auto-wound transformer with Ferrite
core. Provision is made for the use of either 6 or 30
millihenry line coils. A maximum output of 15 kV is
obtained with a 195 v. H.T. line. A reduction to 175 v.
H.T. gives 13.5 kV output.

Retail price ............ oo i i, 33/- ‘ Quartz Crystals of any shape and size cut and
3 ground precisely to specification and coated, if
WIDTH AND LINEARITY CONTROLS (TYPE 2) required, with Gold, Silver, Aluminium or

FOR USE WITH THE ABOVE TRANSFORMER l Rhodium, etc.

Width Control 7/-
Linearity Conol 719 - Brookes CrystaLs Ltp.
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
WEYMUUTH HAD"' MFG' cn" I'Tn7 EARL:vaoc;D STRé;T, GRDEPEYNWICI-?, Leo Zi’onfs.e.lo
CRESCENT ST.. WEYMOUTH, DORSET. Phone ; Greenwich 1828

Grams ; Xtals Green, London. Cables : Xtals, London
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LOUDSPEAKERS AVAILABLE FROM STOCK
AND WIRED FOR DIRECT COMPARISON ON
ANY ONE OF SIX OF THE LEADING MAKES
OF AMPLIFIERS. HEAR YOUR FAVOURITE
LOUDSPEAKER ON ANY AMPLIFIER.

LOUDSPEAKERS HI-FI

Credit Sale Hire Purchase

Cash 8 Equal 12 P’mis.
Price P’mts. of Deposit of:

. £ s. d. £ s, d. £ s. d £ s. d.
Vitavox Klipshoml4s 0 0 1711 6 50 0 0 911 8
Lowther Type PM3 96 0 1114 7 32 0 0 6 2 8
Acoustical Corner

Ribbon ........ 95 0 0 1112 3 32 0 0 6 0 O
Wharfedale

“Triune” .... 9 0 0 11 14 7 32 0 0 6 2 8
Wharfedale Corner 72 0 0 816 0 24 0 0 412 O
Tannoy 15in. dual

concentric .. .... 3310 0 4 2 0 1110 0 219 ©
Tannoy 12in. dual

concentric ...... 2710 0 3 6 0 910 0 114 6
Lowther PW1 (wal-

nut) ... 78 10 © 912 0 2610 0 5 0 O
Goodmans Axiom

22 (in recommend-

ed reflex cabinet) 37 14 0 412 3 1214 0 2 7 O
Goodmans 150 in

Corner Baffle. ... 22 17 216 O 717 0 1 8
Wharfedale Super

12/CS/AL in Clas-

sic Reflex cabinet 38 10 0 414 3 1210 0 210 O
Wharfedale W/10.

CSB Cormer Baff.

Assembly ...... 24 16 O 3 40 8 16 0
COMPLETE WHARFEDALE AND GOODMANS
W.B. RANGE NORMALLY STOCKED.

110 8
AND

LOUDSPEAKER & CORNER REFLEX
CABINETS & BAFFLES

Goodmans Audiom
60 or Axiom 150.
Exactly to spec... 19 10 0 2 7 9

Goodmans Axiom
150 or Axiom 22.

Large size ...... 25 0 O 310

Classic _Contempo-
rary Bass Reflex
Caginel in oak or
walnut, takes any
12in. unit ...... 21 0 O

Classic Bass
Corner Baffle, vak
or walnut, takes
any 12in.unit .. 18 0 0 2 4 5 6 0 0 1 3 4

Wharfedale Corner
Baffle takes W/10/
CSB 12

610 0 1 5 0

8§10 0 111 8

211 4 7 00 1

112 3

Lowther. .. 213 8 710 0 1 7 8
Chapman .. 2 5 17 6 2 0 1 4 0
Goodsell 1 8 0 5$ 00 100

AT LAST—now you can believe your own ears—
come and hear your choice of 6 of the latest amplifiers
fed into any of 12 of the finest speakers in the world
at the Classic Demonstration Studio—just another
part of the Classic Service for the Hi-Fi enthusiast.

HIGH-FIDELITY
EQUIPMENT

and COMPONENTS

If it’s the latest model in the Hi-Fi field, then Classic
are the people most likely to have it in stock. Such
up-to-the-minute apparatus as the NEW Leak
amplifier, the NEW Leak pick-up, the NEW Lowther
speaker and the NEW Connoisseur pick-up are here
for your inspection. Whatever it is, if it’'s new, then
Classic—the specialists—have it, both for Recording
and Hi-Fi.

AMPLIFIERS HI-FI
Credit Sale

Cash # Equal
Price P’mts, of:
£ s, £ s
William-
4 18

Hire Purchase
12 P’mts.
Deposit of:
s, s. d.
Goodsell
son C. core.... 40 4
Goodsell Std. Wil-
liamson ,..... 36 0
Pye PF.9and PP.19a 42 0
Leak TL.12 ..., 28 19
Leak TL.10 .... 17 17
Quad Mark IT .. 22 1

d
0 13 14
0
0
0
0
0
Rogers Senfor .... 28 0 3
0
0
0
0
H

12 0
14 0

b

—

N0 ANBVHRLON®
e N B
-
w

—

Rogers Baby de Luxe 14 10
Goodsell MA5 .. 13 10
Goodsell MA.5 ultra

Wil % o o d80do o o 14 10
Armstrong A.10 .. 19 15
Connoisseur ..., 27 10

PICKUPS—PICKUP HEADS—ARM
Diamond

.......... 211710 213 4 17 10
213 4 1710 1
13 4 — -
1 3 4 - =

...
=
AN

coo ooccocococe o &

NN W NNWA R
RO ANSOACNVIC
—
[
NOC OO BVPO ©

st
v

S T LY Y L)
—
=)
-
o
-t
(=3

il 5oc0a000 o 21 17 10
9 9

(s ool boono 9 9
Leak PickupArm .. 3 14
Leak Diamond L.P.

Head! ........ 715

........ 715

........ 211
Connoisseur Diam-
ond L.P.
Connoisseur  Dia-
mond Std. .... 7
Acos HI-GArm_ .. 1
Acos Hi-G39/1 L.P. 2
Acos Hi-G 39/2 Std. 2
Decca Arm

(-]
~
-3
-3
o
A-J
[
v
<

S W W Wwoe O

-
=

14 2 _ —_

-

1
Decca Diamond Std. 5 16 4 4 210 1 00
Decca Diamond L.P. 6
Decca Pickup Arm 1
Decca Sapphire L.P. 2
Decca Sapphire Std. 2
Decca ‘H'® Type

DiamondL.P. .. 6 18

RADIO' FEEDER UN
Lowther D.T.5.... 44 0
LowtherD.T.4 .. 37 16
Chapman SCB.6 .. 47 13
Lowther L.LE.S. .. 23 0
Meall ML ...... 34 19
Rogers Jor. gooo B B
Chapman §.5 .... 21 6
Chapman $.6 .... 30 0

THE CLASSIC RECORDING STUDIO

—now in operation

Equipped with the latest tape and disk recording equipment, and
staffed by skilled and enthusiastic Recording Engincers, the Classic
Recording Studio is now able to offer a really first-class recording
service for the amateur and professional artiste. Full details on
application,

—
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GLASSIC BELEGCGTRIGAL GO LTD

352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL - ADDISCOMBE 6061-2
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Top Sellers!

ALL-WAVE CAR RADIO
MODEL D.3

@ Complete coverage on all international short wavebands
from 16 metres @ Daylight and powerful overseas reception.
@ Higher sensitivicy—6 latest type, high performance Mullard
valves. @ Slow motion control for easier short-wave tuning.
@ Self-contained large loud-
speaker with  power-pack.
@ Actractively housed. [ ]
Greater volume through push-
pull output. @ Tropicalised,
shockproof.

SOLE DISTRIBUTORS WANTED
IN ALL PARTS OF THE WORLD

|

JuLry, 1954

ALL-WAVE 7v. PORTABLE
MODEL D.4—: COMPANION*

Battery Model only or as a combined Battery/A.C. Mains. @ Con-
tinuous wavelength coverage from t3 m. on 3 bands. @ 7 Mullard
Valves giving powerful overseas and local reception. @ Telescopic
Aerial extending to 60 inches, gives outstanding performance-
@ Extra Volume—double output with better tone for improved

out-doorlistening. @ Longer Battery

@ !deal for use with heavy duty
external battery.

Life assured by latest type of low

consumption valves. @ Magic Eye—

A” cathode-ray’ visual tuning. @ Re-

u REG ,gm! Gy juvenator trebles usual battery life
and operates set on A.C. Mains.

Enquiries to: Overseas Division, CHASSAY BROS. (Pvt.)
Ltd., Ingutsheni Road, BULAWAYO, Southern Rhodesia,
OR in the U.K. to: OCHBERG ROBINSON (PTY.) LTD.,
151 Gt. Portland St., London, W.I.

for Precision
Instruments

INSIST ON HIFI plus

PA 25W GIVING 25 WATTS
ouTPUT
PA 75W GIVING 75 WATTS
OUTPUT
-+ 2 Microphone Faders
-- 2 Gramophone Faders
-- Bass and Trebdle Controls
- High output and low
disto-tion factor
+ Standard Low and High
Output Impedances

Look for the Registered Trade Mark.

Mw DERRY ST.,, BRIERLEY HILL,
.

RICD TRAOE

STAFFS.  Telephone: Brierley Hill 7604

MANUFACTURERS OF

AUTOMATIC,
AND ALSO HAND
COIL WINDING
MACHINES

YOUR ENQUIRIES ARE INVITED

ETA TOOL CO

(LEICESTER) LTD
29A WELFORD ROAD, LEICESTER

Phone 5386
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High quality material and
dimensional precision are
attributes of Bullers die-
pressed products. Prompt
delivery at competitive
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
Porcelain Works : Sales Office fron Works ¢
MILTON, 6, LAURENCE POUNTNEY HILL, TIPTON,
STOKE-ON-TRENT LONDON, E.C.4 STAFFORDSHIRE
Stoke-on-Trent 5164 MANsion House 9971 Tipton 1691

BLIOB

B e e e S S e e e o

cordially invite you to visit our
Regent Streer showroom
to hear valuable textbook

we NEW
CR-500  [andhook of Industrial

(complete with

ain cantro] Electroplating

A nesw edition of a

unit)
£30.10.0
By E. A. Ollard, A.R.C.S., F.R.I.C., F.I.M., and
/ i N EW E. B. Smith. 2nd Edition. Facts, figures and
demonstrated formulae for all who design, erect, maintain or

are the latest versions of quality operate electrodeposition plant and for laboratory
equipment by ACOUSTICAL, CR’ 500/ l]L i i i The

workers who deal with plating solutions.
gOGODSELL, LEAK and ,ierq Jinear version with second edition has been considerably enlarged and
H?GER:I?;I;S{F » ‘:’M";ﬂf an even wider range includes new sections on water and drainage,
FIER by ARMSTRONG. control unit purlﬁcat{on of solutans, storage apd handling
of chemicals and plating-shop costing.
£36.10.0 831” X 53”. 365 pages. 122illustrations. 72 tables.

THESE EQUIPMENTS CAN BE p

H.P. TERMS AVAILABLE
HEARD WITH A WIDE RANGE X

OF HIGH QUALITY LOUD- This and other high fidelity equipment N l .
is demonstrated at our showrooms Daily ow read 30s. net. By Post 3ls. 2d.
i:SE C};CfAETRE DSEYQSJIPE':ESNTA ND 10.30 aén,}—S .30 p.m. Saturdays 10.30 y
m.—~12.30 p.m. .
“ G Obtainable from booksellers or from

B. K. PARTNERS LTD. Dorset House, Stamford Street, London, S.E.1

229 Regent St., London,"VW |. (Entrance Hanover St.) 'Phone REG 105! & 7363

e o o ST SRS SRS b S S S SR
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SRR B
EXSP.ORST
DL < HammeN

Leading Exporters of all types of Radio Receiving and Trans-
mitting Tubes. Current Production and Ex-Government
Surplus Special Purpose Tubes. Over 900 types in large
quantities, available Ex-stock, Contractors to British Common-
wealth and Foreign Governments for Army, Navy and Air-
Forces, Post Offices, Civil Air Lines, etc. Ask for Export List.

SOME OF THE TYPES CARRIED IN STOCK

1AC8 3c23 8B5 6N7GT 1845 808 4020A OMG28
1A3 3024 8BBG 6P7G 7N7 1723 809 4021A CMV6
1A5GT 345 687 6Q7G 7Q7 18 ao 81g 40334 CMV28
1A7G 8 8Q7GT 7R7 18AQ5 80/8 811 4045A
1A7GT 3D6/1299 688G 8R! 787 19E2 81 813 4048A cve
1 8B8GT 8R7G TW? 19X3 82 814 4080A cves
1B27 3FP7 6BAS BR7GT 7Y4 19Y3 83 815 4205E cva3
105G 3LF4 8BES 657 724 21A8 83v 816 4212E V52
1C5GT 3Q4 8BGEG 8SA7 8D2 23D 84 828 4260A Cv57
1D5 3Q5G 6BHS 6SA7GT 8D5 G 887 828 4313C CV58
3Q56T 6BJ8 88C5 9D2 25A8/G 89 (Y) 829A 4328D Cve4
1D8/GT 6BR7 GT 9D8 25A6GT 100TH 8298 4378 cve?
3v4 6B57 68D7GT 9 25L8 117L7GT 830B 4690 cvie
1E7GT 4027 8BWE 10 25L8GT 117N7GT 832 5783 cv75
1F5G 4029 6BW? 8SF7 10Y 25SN7GT 117Z6GT 7193 cvs3
1G4GT 1 6BX8 8567 10D1 25Y5 210/ 833/833A 7475 cv85
165G 4353 6C4 11D3 25246 2105PG 11 cvss
1G8/GT 4THA 6C5 6SH?GT 11D5 2525 210SPT 837 80124 cve2
G 4TPB 1248 25266 210VPT 838 8013A V100
1H5GT 6C5GT 85J7GT 12A68G6T 25Z6GT 212E 841 8016 Cv101/2
1H6G 5A/102D 7Y 12A8GT 27 215P 843 8019 CV118
4 6c21 6SK? 12AH7GT 28D7 2155@ 0 8020 Cv1le
1LAS 5B/502A 8CDOG 8SK7GT 12AHS 30 217¢ 880 9001 CV125
1LC8 5BP1 6CH8 6SL7GT 12AT8 32 2208 861 9002 CV172
1LD5 5CP1 6D6 8SN7GT 12AT7? 33 220P 8683 9003 cv174
1LH4 5CP7 6D7 65Q7 12AU6 33A/100A 220RC 864 9004 cv17% E1359 GU20
1LN5 5C/450A 8E5 88Q7GT 12AT77 A 220TH 865 9008 CV192 E1368 @U21
1N5G 5D21 6ES 8887 12AX7 35L6GT 231D 866A AC4/PEN cvals E1379 GU50
1N5GT 5FP7 8F5 88T7 12BA8 35T 250TH 866JR ACP4 CV967 E14368 H30
1P5GT 5GP1 6F5G 617G 12BE6 36TG 262A/B 8698 ACTS cv980 E1468 H63
1Q5GT 5JP4 8F5GT 805G 12BH? 3BW4 279A 8724 ACT1? CV988 E1474 HD14
1R4 5L35 6F8 6U5/6G5 128 3523 282A 874 APP4B CV1481 E1481 HF30
1R5 5LP1 6F8G 6U7a 12C8GT 35Z4GT 304TH, TL 875 APP4AC CV1583 E1494 HL2
184 5R4GY 6F6GT 8ve 12DP?7 35Z5GT 307A 878 APP4G CV1588 E1496 HLZK
185 5T4 6F7 8V8G 1286 36 3104 878A AR12 OV1598 EA50 HL4
1T4 504G 8F7E 6V8GT 12J5GT 37 310B 884 ARI13 CV6008 EB34 HL23
oW 311A cY31 EB91 HL41

HALL ELECTRIC LTD

HALTRON HOUSE, 4955 LISSON GROVE, q/—_——>
LONDON N.W.L.

Tel: Ambassador 1041 (5 lines) Cables: Hallectric, london
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THE NEW Qrems A-10 HIGH

Specialists in High Quality Reproduction for over 20 years
U LTRA-

AT | FIDELITY
AMPLIFIER

AMPLIFIER

Output : 10-12 watts. Distortion :
Less than .1% total harmonic at
8 watts, Frequency response:

10-100,000cps., within 1db 15-
CONTROL UNIT 30,000cps. Hum level: Better
Cunuo:s: 1. Input (a) Radio 50-150 Millivolts. (b) Gram. (low imped- than 80 db down. Damping factor : 40. Feed-back: 3 loops, main
ance) 15-100 m.v. (c) Gram. (high impedance) 70-150 m.v. (d) Micro- overall loop being 28 db obtained by means of a temary winding on
phone or Tape Recorder 10-100 m.v. 2. Equaliser (a) 78' (b) 78 the output transformer. Input required: 250 millivolts for 10 watts
(c) L.P. (d) American NARTB 3. Filter (a) Roll-off 5 kcs. (grad). output. Valves used: Mullard low noise pentode EF86, E§C82,
(b) 7 kes. ()9 kes. (d) 9 kes. (steep). () Level response. 4. Treble lift or cut double triode, 2 EL37, triode-tetrode conne.ctec.i, GZ32 .mdn'ectly
of 15 db. 5. Bass lift or cut of 15 db. 6. Volume control combined with heated rectifier. Components: All fully tropicalised. Mains trans-
on/off switch. Valve: Mullard ECC83 double triode. Power supply former by WODEN, PARTRIDGE output transformer, TCC con-
for radio unit 300 v. 20 ma., 6.3 v. 1.5 a. Finished : Hammered bronze densers, Morganite controls and resistors. Mains input : Model Al0,
with engraved Florentine bronze panel. 200-250 v. A.C. 50 cycles, Model A10E, 100-110 v. A.C. 40-60 cycles,
SEE PAGE 131 FOR OUR RADIO AND T.V. MODELS. Finished : Hammered bronze.
WRITE TO US FOR DESCRIPTIVE LITERATURE. When comparing prices of High Fidelity Equipment

Y THE_A.10 INCORPORATES ALL NECESSARY FIL-

Y DEMONSTRATIONS at your local High Fidelity specialists or TERS, and no additional filter units are required.

‘at our showrooms in Holloway 9 a.m. to 6 p.m. weekdays (Sats. until

‘5 p.m.) also Special High Fidelity Demonstrations on Thursday

£19150 £915:0
PRIOK : AMPLIFIER CONTROL UNIT

ARMSTRONG WIRELESS & TELEVISION CO., LTD., WARLTERS ROAD, HOLLOWAY, LONDON N.7. Tel.: NOR 3213/4

M. R. SUPPLIES Ltd.—

{Established 1935)

1 diate of the following first-class material, mostly brand new, fully
and tairly described. Prices meit.
ELECTROMAGNETIC COUNTERS, operating lrom 24 v. D.C. (or 50 v. A.C.). Each
contains two separately up to 9999 and one or
both can be used at the same time. Manual re- se'. Fpeed exceeds 1,000 counts per -
winute, if required. In cylindrical housing Bin. high with 3in. dia. wmdow. For panel
mount 3}in. hole rcquired. These are brand new In moisture proof pack, 37/6 (des.
2/},
TOROIDAL WIRE-WOQUND RESISTANCES, 50 ohins 1 amp., 7/8 (des. 1/-).
REDUCTION GEAR BOXES ratlo 3/1. Cd.n be used for step-up. Transmission up to
4 h.p. Housing 7Hn. cm_, bronze gearing, very robust, 49/8 (des. 2/6). Also
larger model, aame ralio trans. up to 1 h.p., 52/6 (des. 5/-).
PHILIPS VARIABLE TBANSFORMERS Immediate delivery—great pnce saving,
prices from £7/5/- (260 va) to £19/17/6 (2080 va), Details on request,
MICROAMMETERS. Very fine offer, limited to about 400 metres oniy. Deflection
0/50 microamps, first-grade m/coll, in projection housing, 3}in. dia. by 5in. proj.
Exceptionally suitable for lab. bench work. Brand new, 52/6 (des. 1/6). Also a
{few new 2}in. flush panel 0/50 microammeters, 1st gr. m/coil, same price.
SELENIUM RECTIFIERS (3.T.C.). Exceptional offer of brand new hlgh duty ratings,
ln very limited supply. Bingle units: 15 volta 75 amps, 30 volts, 30 amps, 60 volts
nmps, lny one £7/17/68 (des 5{-). Also two unita, 120 volts 12 amps, the pair,
211/1 des. 7/6). Also four units, 240 volts 16 amps, the four £22/10/- (des.
0/-). Ot.her useful ratings from stock: 24/30 volts 4 amps, 35/=; 12/15 volts 8 ampe,
29/6 (des. either 23/-). We cau supply many other rectifier requirements—all new

EOTARY CONVERTERS. Input 12 wolts D.C. output 230 volts A.C. 50 cycles,

3 100 watts. Brand new machines in special moisture-proof pack—the perfect unit

TWO SPEED—SIMPLE PUSH BUTTON :mlwe‘mmlev‘i!/:{g/ mgmgi mamg voltuge is required from low tension input. A
ew oniy at each {des.

CONTROL CAPACITOR/INDUCTION MOTORS 220/240 v. 50 ¢ 1 ph. Highly efficlent motors

with motor shaft. (1440 r.p.m.) and geared right-anglc shalt (300 r.p.m.). Continuously
rated for use at either speed (or both). With corvect capacitor, £4/10/= (des. 2/6).

THE NEW K6 UNIT B
F.H.P. GEARED MOTORS. We arec probably ths largest stockists in London.

Series wound universal 220/240 v. A.C./D.C., reversible. Average overall length, 8ln.
Fipal speed 100 or 50 r.p.m., either £5/17/6 (des. 2/6). Final speed 10 or 1 r.p.m.,

o o either £8/18/6 (des. 2/6). Also capfind. type, 2307250 v. 50 c. 1 ph., revemible,
I-ISt Prlce G Ns choice of final speeds: 17, 33, 46 or 92 r.p.m., any one with correci capacitor, £8/17/6
. {des. 2/6). Alio double reducuon cap.find. unite, very high torque, 0.2 to 10 r.p.m.,

- £11/10/- (des. 3/6). SMALL GEAR BOXES, double worm gear, 300/l reduction,

in die-cast bouslng, 2¢in. x 2fin. X 2in. Final shaft 3in. dia. by 1{in. proj. Reld

trans ion up to 1/6th H.P., 42/8 (des. 1/6
S E E A N D H E A R I T A T SKAD%}D POI:%“;NDU@TION MOTORS, 200/2568 vl.z(l. torque 400 grm.jcms. Bize
8in. dia. by 3in. long, shaft proj. Jin. 8llent running and ideal for recorders, gramo-

tors, f: otdrr 1C., {d 1/
YOUR LOCAL DEALER P e AT e L 56 . A, coll, 2-pole ™ make, " § ampe.
8ize: 3%in, x 1jin. x lin. Sllenthopemuon, 12/6 (dea. 94.).

M OD E R N TEc H N I Qu Es gfﬁﬁum?ﬁﬂiﬂ;gl%ﬁgdg\\;g‘nn a limited supply, brand new, ex-well-known

J We guarantee fnll satisfaction with every item purchased from us.
138-144 Petherton Road, London, N.5 M. R. SUPPLIES, LTD., 68 New Oxford St., London, W.C.1.
Tel.: Canonbury 5896 Telephone : MUSeum 2958
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The LIGHTEST and smallest re-chargeable accumulator

Full details of this amazing accumulator will be sent FREE. Ask for Brochure A/WW. '/9\’&
N

VEN N ER Ac cu M u LATO Rs LTDkINGS‘rON BY-PASS - NEW MALDEN : SURREY - Tel. MALden 2442

Associated Companies . VENNER LIMITED VENNER ELECTRONICS LIMITED
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There is an assured well-paid future for those

trained and willing to train in electronics, radar and
radio. Modern industrial techniques demand more and
more highly trained personnel and the gap between
demand and supply is still widening.

This is your opportunity — write for our free

brochures giving full details of courses to:

E.M.l. INSTITUTES

DEPT. 127U, 10 PEMBRIDGE SQUARE, LONDON, W.2.
Telephone : Bayswater 5131[/2.

The College associated with a world-wide electronics industry.

1 YEAR COURSE

We offer full-time day
course for one year in the
Principles and Practice of
Radio and Television.
Next course commences
on 30th August, 1954.

3 YEAR COURSE

in Telecommunication En-
gineering (including oppor-
tunity for six months’
practical attachment). Next
course commences on
30th August, 1954.

Associated with

‘H.M.V.

MARCONIPHONE

COLUMBIA
etc.
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Other Components by :

COSSOR, ERIE.

TESTED

KIT FORM

P.A.l. PRE-AMP

or

Leanicte  Come and Hear it!
WILLIAMSON AMPLIFIER

WITH PARTRIDGE TRANSFORMERS & CHOKES

WIRED AND

CASH PRICE £26.15.6
or
DEPOSIT £8.18.6
IIPAYMENTS £1.15.8
CASH PRICE £22.1.0

or
DEPOSIT £7.7.0
11 PAYMENTS £1.9.5

CASH PRICE £8.18.6 TELE-RADIO (1943) LTD.

DEPOSIT £2.19.6 189 EDGWARE ROAD, LONDON, W.2. Phone: PAD 4455/6
11 PAYMENTS II1.10 SHOP HOURS : MON.-SAT. 9 a.m. to 6 p.m. THURSDAY 9 a.m, to 1 p.m,

THE WORLD-FAMOUS

By common consent the finest ever!
ASSOCIATED EQUIPMENT

Connoisseur 3-speed Motor . £23 8 11
Collaro 3-speed Transcription Motor 9 6
Collaro AC3/534 with Studio “ O " o o 6 0
Garrard *“ T " 3-speed Motor with fixed Crystal T.O.H. £10 12 8
Garrard ** T.A."” 3-speed Motor choice of MPM2 Heads £10 16 0
Garrard L.R.S.I. Centre Spindles for 45 records ......... £l 3 3
Connoisseur Pick-up with 2 heads . £9 5 6
Decca Pick-up with 2 XMS Heads £6 9 5
Acos GP20/Hi-G with 2 heads ...... £5 10 7
Speakers :

Goodmans Axiom 150........ ... £10 5§

W.B.S810 8in. Unit 3 ohm ..
W.B.HF912 9in. Unit 3 ohm ......
W.B.HFI1012 10in. Unit 3/15 ohm
Wharfedale Super 5CS/AL
Wharfedale Super BCS/AL
Wharfedale Golden 10in. ..
Wharfedale Golden/CSB
Wharfedale W12/CS ........
Wharfedale Super 12/CS/AL ...
Wharfedale Separators Type ** B *’ 1000 ¢/s. 7-16 ohm £3 2
Wharfedale Separators Type ' D ' 1000 ¢fs. 2-6 ohm £4 2
Wharfedale Separators Type ‘‘F " 3000 ¢/s. 7-16 ohm £2 8
Wharfedale MGI Equaliser ................... £2 17
Wharfedale 3-way % section Crossover £8 10

™
«®
o~
OO OONWWWIOTO

METERS

LARGE AND VARIED
STOCKS AVAILABLE
FOR IMMEDIATE
DELIVERY

EXAMPLES FROM -OUR RANGE OF 2!
FLUSH PATTERN MOVING COIL INSTRU-
MENTS (as illustrated)

AMPERES D.C. 0-1, 2, 3, 5, 10, 15, 20,

25, 30, 50.

MILLIAMPS. 0-1, [-0-1, 0-5, 10, 15,

20, 25, 30, 50, 100, 250, 500,

MICROAMPS. 0-50, 100, 200, 250, 400,

500, 750, 50-0-50, 100-0-100, 250-0-250,

500-0-500.

MILLIVOLTS. 0-10, 25, 50,75, 100, 500.

VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100,

250, 500, 750, 1,000,

VOLTS A.C. 0-5, 10, 15, 25, 50, (00, 250,

500, 750, 1,000.
We can supply meters with NON-STANDARD,
CURRENT and VOLTAGE RANGES to any specifica-
tion. DELIVERY 7-14 days.
MOVING IRON, THERMO & ELECTROSTATIC
INSTRUMENTS ALSO AVAILABLE.

ANDERS ELECTRONICS LTD.

91, HAMPSTEAD ROAD, LONDON, N.W.I.
Telephone : EUSton 1639

Suppliers to Government Departments, B.B.C.,
Leading Manufacturers & Research Laboratorles

THE

KEYSWITCH CO.

P.O. TYPE RELAYS TO YOUR
SPECIFICATION

ALL POST OFFICE EQUIPMENT
SEND ALL YOUR ENQUIRIES TO

191 KENSAL ROAD, LONDON, W.Il0
_LAD. 0666

for SHEET METAL CABINETS ' INSTRUMENT

CASES - RACKS - PANELS - METAL DECKS

FOR TAPE RECORDERS - CONTROL DESKS

TRANSFORMER CASES ° CHASSIS, Etc., Etc.,
to your specification.

Single or Quantity Enquiries Invited.

BRIDGE WORKS, THE CRESCENT, WIMBLEDON, 5.W.1)

Phone : WiMbledon 2400 ot e 0o,
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MAGNETIC TAPE RECORDERS

Introduced Reflectograph present two new low frequency magnetic tape
at the BIF recorders for strain gauge, vibration and fatigue measurement, or
Olympia for long-term electrical phenomena recording. Both these instru-

ments use a coded pulse form of modulation and are available
with a second recording/playback channel for reference purposes.

Brief Technical Specifications

Model PLF1 Sensibly flat from zero to 150 cycles but — 3DB at 150 cycles.
Tape speed 3.75" per second. Manual setting of DC level.
DC coupled input preamplifier. Input sensitivity 1 volt.

Model PLE2 DC, sensibly flat from zero to 250 cycles, but — 3DB at 250 cycles.
Automatic setting of the DC level. Balanced DC coupled input
preamplifier. - Input sensitivity 1o mV, 100 mV and 1 volt.

For more detailed information please swrite to the manufacturers

RUDMAN DARLINGTON (ELECTRONICS) LTD
Wednesfield, Staffs. Tel: Wolverbampton 31704

WhiteAd B2728R

with 21 basic ranges

The Pullin Series 100 Multi-Range Test Set Is an inexpensive plece of
equipment invatuable to radio and electronic engineers. it is a
compact, portable instrument with a total of 21 basic self contained

ranges which provide adequate facilities for the measurement
of A.C. voltage, D.C. voltage and current, and resistance. All
voltage measurements are at 10,000 Obhms per voit.

RETAIL
PRICE

instrumentation by

PULLIN

LABORATORY INSTRUMENTS DYNAMOMETER TESTING SETS T et N 1
INDUSTRIAL SWITCHBOARD INSTRUMENTS
PORTABLE TESTING SETS

MEASURING INSTRUMENTS (PULLIN) LTO., ELECTRIN WORKS, WINCHESTER STREET, ACTON, LONDON; W.3 o PHONE; ACORN 4651.4895
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« TYPE & TOROIDAL
WOUND CORES

The use of grain oriented steels in transformer and choke design
permits a considerable reduction in weight and size as well as giving
higher efficiency. Telmag specialise in the production of a wide variety
of grain oriented steel cores designed with these objectives 1n view.
Toroidal, or ‘C’ Type cores can be supplied to any desired proportions,
as listed in R.C.S.C. Specification RCL. 193, or to special order.
Further Telmag developrents feature a range of ‘E’ type cores for
3-phase working, and your enquiries for these types are welcomed.
Please write for technical literature, available upon request.

TELMAG ADVISORY SERVICE

‘ We malntain a specialised advisory service and are always
pleased to co-operate on any specific problem.

TELCON-MAGNETIC CORES LIMITED

CHAPELHALL INDUSTRIAL ESTATE, CHAPELHALL, LANARKSHIRE. Tel.: AIRDRIE 2283

A. C. SOLENOID TYPE SB.

Continuous 2.3/8 Ib. at 1”
Instantaneous to 16 1b.

100% PRODUCTION
INSPECTION

Smaller Sizes Available.
Also Transformers to
6 KVA 3 Phase

R. A. WEBBER LTD.

l 18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 74065

FREQUENCY METERS . e -
27-8’/ up to 10,000 cycles [LEEVERS RICH]

ACTIVE CURRENT METERS For clean, noise-free
(I x cos @) Recordings—the

A full range of switchboard and | Leel_laser
portable instruments, including four Tape De-magnetiser—as

|
|

TS
L iad

types of Millirange Meters. | supplied to B.B. . and FOR
leading recording studios. A.C. MAINS
THE ELECTRICAL INSTRUMENT MODEL B (4 to 7" spool capscien) £9.10.0.\ 7.0
CO. (HILLINGTON), LTD. MODEL C (up to 12" spool capacity) £15. 0. 0. [ Specification
Boswell Square Industrial Estate, Hillington, LEEVERS-RICH EQUIPMENT LTD.

Glasgow, S.W.2. Halfway 1166 and 2194

Manufacturers of high quality magnetic recorders
37, WARDOUR STREET, LONDON, W.I. GER. 4502
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PREMIER RADIO CO.

B. H. MORRIS & CO, (RADIO) LTD. EST. 40 YRS.

MAY BE BUILT FOR The NEW
£31-19-7 PREMIER TELEVISOR

including all valves,
Brief Technical Details are as follows:

(plus cost of CRT)

20 valves (plus tube) Superhet Receiver, tunable from 40-68 Mc/s
without coil or core changing. Wide Angle scanning Flyback EHT
giving {4 kV, Duomag Focaliser, permanent magnet focussing with
simple picture centring adjustments, suitable for any {7in. or l4in.
wide angle Tube, may also be used with a {2in. Tube with very minor
modifications.

VISION CIRCUIT Common RF Amplifier single valve frequency
changer, two IF stages, Video Detector and Noise Limiter followed by
special type of Video Output Valve. ALL COILS PRE-TUNED
C\?lsi)UT’}-IING ACCURATE ALIGNMENT AND EXCELLENT BAND-

SOUND CIRCUIT Coupling from anode of frequency changer.
two IF stages, Double Diode Triode detector and first LF Amplifier,
Diode Noise Limiter and Beam type Qutput Valve, feeding a [0Qin.
Speaker. ALL COILS PRE-TUNED

TIME BASES 2 valve sync. Separator, giving very firm lock and
excellent interlace.

=3 LINE TIME BASE Blocking Oscillator using a pentode driving a
high efficiency output stage comprising Ferroxcube Cored Output
Transformer with Booster Diode.

FRAME TIME BASE Blocking Oscillator driving a Beam Output
Valve coupled through a Transformer to the high efficiency: FERROX-
CUBE Cored Scanning Coils.

POWER PACK Double wound Mains Transformer supplying all
L.T. and H.T. using two full-wave Rectifiers.

THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE
WOUNYD TA:’TS'TRANSFORMER. ALL PRESET CONTROLS CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING
UP VERY SIMPLE.

The Televisor may be constructed in 5 easy stages: (1) Vision, (2) Time Base, (3) Sound, (4) Power Pack, (5) Final Assembly. Each stage is fully
covered in the Instruction Book, which includes layout, circujt diagrams and point-to-point wiring instructions. The Instruction Book also Includes
full details for converting existing Premier Magnetic Televisors for use with modern wide angle tubes. All components are individually priced.

Console Cabinets in figured walnut can be supplied for the above receiver 9
at a cost of £13/10f-, plus 21/ packing and carriage, as previously advertised. Instruction book 3/6 Post Free.

(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271

The PREMIER De Luxe (OISR I A\I 3Lt &3 MAGNETIC TAPE RECORDER KIT

Including ALL parts, Valves, Portable Cabinet,8in. Loudspeaker, Tape< p— £37 4 0 Sy
L ] L ]

Carr,
& Ins.

Table, Reel of ‘Scotch Boy’ Tape and Rewind SPool,andMicrophone.

THE 7-VALVE AMPLIFIER IS SPECIALLY DESIGNED
FOR HIGH QUALITY REPRODUCTION

Brief specification: VALVE LINE-UP: EF37A First Stage, 6SL7
3Second Stage and Tone Control; 6V6 Output 6X5 Rectifier; VT501}
Bias and Erase Oscillator; 7193 Record Level Amplifier; 6U5 Magic
Eye Record Level Indicator. OUTPUT? 4 Watts. FREQUENCY
|ANGE: 50 c.p.s. to 9,000 c.p.s. CONTROLS? Volume; Record/
Playback Switch; Treble Boost; Bass Boost—on/off.

MICROPHONE : Crystal—specially desigued for Premijer by famous manufactuser
SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW

AMPLIFIER KIT (inclpding 8in. Speaker) .... £11 0 O plus 5/- pkg./carr,
AMPLIFIER (already built, wired andtested) .. £14 15 0 plus 7/8 pkg./carr.
LANE TAPE TABLE & REWIND SPOOL .... £17 10 0 plus 7/6 pkg./carr,
PORTABLE CABINET (rexine covered) ...... £4 19 8 plus 5/- pkg./earr.
MICROPHONE .......cocovinnincniannann., £218 6 plus 1/- pkg./carr,
REEL OF NEW M.C.-2-II1 '* SCOTCH BOY '* TAPE

QU] ocooocosocoancoantaanasoenancn £1 15 O plus 1/- pkg./car;.
v INSTRUCTIONAL BOOKLET.................. 2/6

This is credited if a complete kit of the Tape Recorder is ordered.

Supplied completely assembled 39 GNS.
Plus I gn. Pkg. & Carr.

TERMS OF BUSINESS: Cash with order or C.O.D. over £1, Please

add 1/- for Post Orders under 10/, 1/6 under 40i-, unless otherwise staged.
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ONLY A FEW LEFT!
THE 4-VALVE SUPERHET
ramous ‘SOBELL’ TasLe recewer
M. & L. WAVEBANDS

Valve line-up: 12J7, 33L6,
1487, 3524.

Botirely transportable and
unusually sensitive owing to
special feed-back circunit em-
ployed. Housed in attractive
plastic cabinet.

Choice of 2 colours—Brown
and Cream.

Carrying handle {ncorporated in deslgn. For use on
200/250 A.0,/D.C. mains.
Pius 5/ Pkg.[carr.[Ina. ' 0

Fully covered by Manufacturer’s Guarantee

ALL-DRY
BATTERY

PORTABLE RADIO
RECEIVER

AMAY BE
BUILT FOR

Pius 2/6 Pig.
& Carr.

£7.18.0

4 miniature Valves in a Superhet Circuit

covering medium and Jong waves.
Rexine covered Cabinets I l4in. x 10in. x
5%in. in two contrasting colours. Wine
with Grey Panel, or Blue with Grey
Pane!, please state choice when ordering.
THE SET MAY BE USED EVERY-
W HERE—home, office, car or holidays.
INSTRUCTION BOOK, 1/6 (Post
Free) which includes Assembly and
wiring diagrams, also a detailed
Stock List of priced components.

FILAMENT TRANSFORMERS

Input 230 v. A.C. Output 12 v. at 1 amp. Completely
shrouded. Price 9/11

HIGH QUALITY RADIOGRAM CHASSIS

Alimited quantity of these Chasais whlch were produced
by a leading of quality are
available.

The 3 waveband 6 valve Superhet circult utilises the fol-
lowing Valves: 8K8G—Frequency Changer, 6B8G—
IF Amplifier, Detector and AVC, 6BL7G—Pickup
Amplifier and AF Amplifier, 6V6G—Beam Power Output
Tetrode, 5Z4G—tull wave Rectifier,
A specml Gr ph Pre-A circult is used
giving very bigh gain onm any type of Pickup. Also
included ls a continuously variable Tone Control. The
large horlzontal tuning scale measures llin. x 3§In.
'Chaula measures 14}in. x 9in. X 8in. The Chassis was

jgned to Aitinto a Rad costing £79.

Qur special price is £13 . 19 . 6

plus 3/- packing
and carriage.

POWER SUPPLY
UNIT

Incorporating output stage.
Supplles an output :‘(hz';o
volts at 80 mA. which is P
suitable for the R1155 S
with the output stage.

Jones plugs for connecting the Power Pack to the Re-
ceiver are included. The 8V6 output stage complete
with Qutput Transformer and 6jin. speaker is buiit
into the unit. Price £5/5/=, plus 5/- packing and carriage.

5

CORRECT ASPECT WHITE
Rubber Mask—Round or Flat

$in, ...
15in.

8in. ...
121n..

9/8
278

. _8I8
1611

MAY BE BUILT
FOB

The circuit is the latest type TRF using 3 valves and

Metal
malns.

WIRELESS WORLD

PREMIER RADIO COMPANY

METERS
Large stocks available, a few of which are enumerated
belowi—

Full Scale Scale External Movement
Deflection L‘engthDimeuslons
o. o,
25A .. 1} 2} round R.F. Thermo .. "7/l
35A .. 1} 2}x2} . R.F.Thermo.. 7
4A .. 1§ 2hx2 R.F. Thermo .. %/
20A .. 1} 2jround
40A .. 14 2}round
1.5mA . 13 2}round
SmA .. 2 3} round
6mA .. 2 3} round
50mA .. 1} 2})(2}...,
2V - } 2ix 2.
WOV . 1p 2x2%......
AUTO TRANSFORMERS 50 WATTS
Input Output 0- 110-210 220-280+240-250 i /6
volts. Plus 1f-. P. &

TRF RECEIVER

Plus 2/6 Plg.

£5.15.0

Rectifiers for operation on 200/250 A.C.
Wave band coverage is 180/550 metres on

medium wave and 800/2,000 metres on long wave,

The dial is illuminated and the Valve line-up is

6K7 H.F. Pentode 617 Detector and 6V6—Output.

The attractive Cabinets to house the Receiver size
64in. high. 54in. deep can be supplied
in either WALNUT or {IVORY BAKELITE or WOOD.

INSTRUCTION BOOK 1/- (Post Free) which
includes Assembly and wliring diagrams, also
a detailed Stock List of priced components.

12in.

long.

MINIATURE TUNING CONDENSERS'
2-gang ;0005 mtd. with trilmmers 8/9

PREMIER VARIABLE IMPEDANCE
“ MATCHMAKER ” M.O.I15 OUTPUT
TRANSFORMER
Designed to meet the demand for an efficlent variable
ratio Output Transformer. 1l ratios from 13:1 to 80:1
all centre tapped and can be used to match any output
valves elther single. or push-pull Class "' A"’ ““AB1""
""AB2’" or “B'’ to any low impedance speech coil or
combination thereof. Primary Inductance 60 henries
15 watts audio 100 mA. Price 45/-. |

LOUDSPEAKERS
ELAC—2}in. dla., Moving Coil, 15 ohm imp..... 15/~
PLESSEY—3in, dla., Moving Coil, 3 obms imp... 9/11
ELAC—34in. dia., Moving Coil, 3 ohms imp..... 15/~

GOODMANS—5in. dia., Moving Coil, 3 ohms imp. 15/6
ELAC—S8in.dia., Moving Coil, 3 ohms imp. 19/6
PLESSEY—S8in. dja., Mains Energised, 3 ohms
imp. (600 ohma fleld) with Pentode Transformer 282/6
PLESSEY—8in. dia., Mains Energised, 8 ohms
imp. (600 ohms fleld} .................... . 19/8
PLESSEY—10in. dla. Moving Coll, 3 ohms imp... 23/8
GOODMANS-—12in. dia., Moving Coii, 15 ohms
Plue 5/- packing and carriage £8/8
VITAVOX—K12/20 12in. dia., Moving Coll,
15 ohmaimp, ............. £11/711
Plus 5/- packing and carriage.

SPECIAL OFFER

A 12in. TRUVOX P.M. SPEAKER
(2-3 ohm Voice Coil) ) For only
e B D e P and ot 47/6

& Carr,

Jury, 1954

WHY PAY MORE?

WILLIAMSON AMPLIFIER KIT 15gns.
plus 7/8 post pkz & Ins.
This kit te and all ts are

gu.u-anteed enc&ly to &utlmr’l speciﬂcatmn
WILLIAMSON OUTPUT TRANSFORMER

(author’s spec.), 8.6 ohmesee. .......... o

MAINS TRANSFORMER SP425A (with
additional 6.3 v. 3 a. and capable of supply-
ing an extra 50 mA. for Pre-amp. or Feeder 5
Unit) 2.12.6

T.V. PRE-AMPLIFIER
Amplifier Unit Type 208A using 3-VRI] valves suitable
for operation on Londen frequency. Brand 19/ 6
new. Plus 1/6 pkg. and sarT.

Build these NEW PREMIER DESIGNS

4-WATT AMPLIFIER

MAY BE
BUILT FOR

Plus 9/6 Pkg.
& Carr.

£4.10.0

Valve line-up 8SL7, 6V6 and 6X5. FOR A.C.
MAINS 200/250 VOLTS. The twin triode 63L7
Is used for preampiification and also for a com-
prehensive tone contro! clrcuit, which Includes
two very wide range and continuously variable
tone controls for basa and treble. The output
Valve {5 of the beam type and feeds 4 wattainto
a apecially designed output Transformer which is
suitable for either 3 ohm or 15 ohm Bpeakers.
Negativefeed-back is applied from the secondary
of the output Transformer over the whole
Ampiifier to the input stage glving an excellent
frequency response. Due to the high gain and
wide range tone controls any type of pick-up
may be used. Overall size 9x7x5In. Price of
Amplifier complete, tested and ready for use,
£5/5/=, plus 3/6 pkg. and carr.

INSTRUCTIONS BOOK V- (Post Free) which
includes Assembly and wirlng diagram, also a
detailed Stock List of priced components.

A e o 2 o o o o o o o o o o o o o o o o o e o o g & B B G a e A B & & d

ACCUMULATORS
2 volt 10 amp. (by famous maker)
2 volt 18 amp.

5/11

MOVING COIL METER
A super quality Moving Coil Meter basjc movement 2ma.
and 4 mA, Scale dimensions 24In. Overall dimensions
2§in. dis 1}ip. deep. Bakelite Case projecting type. At
present scaled 1 amp. R.F. By removing thermo couple,
reversing scale and recalibrating the meter, a high grade
test instrument with any range above the basic F.8.D.
may be built up. Price 2 mA. 5/9, 4 mA. 4/9.

MICROPHONES
LUSTRAPHONE: Moving Coil; High Impedance.
md Type: £5/15/6—Hand Mike £6/8/-.
RONETTE—Crystal Mike: Incorp. the Filter Cell Insert;
High Imped. Ball Type: £3/198.
CRYSTAL MICROPHONE —Rothermel 2AD58. Espect-
ally recommended. £2/19/6. Table stands lor all the
above 10/0 nnd 17/6

ACOS. Crystal M. o type 35-1,

ACOS. High Imped Crystal Microphone, type 33-1,
£2/10/-.

ACOS."' MIC30° d Cryatal Microph £2/10/-.

icrophonecan bepsedaseither Hand or Desk type)

CRYSTAL HAND MICROPHONE
High Impedance. Excellent frequency response, light
weight. Gives very high quality results when used
tape recorder, amplified for any type of P.A. equipment.
Complete with screen lead and plug plus 1/6 Pkg. & Carr,
Price 22/8.

CRYSTAL MICROPHONE
An tal microph which can be
safely uned oo A.C./D.C. ampiifiers. High impedance.
No background nolse, really natural tone. The ideal
Mike for tape, wire and sound prjectors. Price 28/8.

41 ingulated
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Limited supplies of C.R. TUBES
VCRSI7C
™

64in. picture. This tabe {5 a
replacement for the VOR97 and

VCR517.  Guaranteed full size :
picture.

l;ﬂéaR%SII‘- Plus 2/6 pkg., carr. ins.

9in. blue picture. Heater volts 4 ALL BRAND
Anode 4 Kv. 1o manufacturers’ NEW
original carton, £3/19/8. Plus 5{- pkg., carr.,ins.

QUALITY CRYSTAL PICK-UP
ROTHERMEL TYPE U48 26/-
Plus 1/6 Pkg. and Carr.

GRAMOPHONE
CABINETS — Portabile
i By famous manufacturers
Substantlal Wooden Case,
Rexine

covered, iacluding

wooden motor board. Qutside .

dimens.: Hgt. (when alosed)

54in.,iength 15in , depth

p 13}in., Olearance space,

under motor board when
closed 2¢in.

Price 22/6, plus 2{6 pkg., carr.

Carrying handle and clip supplied free.

SPECIAL OFFER
PREMIER MAINS TRANSFORMERS
All primarles are tapped for 200-230-230 v. mains 40-100

cycles. Ali primaries are screened.
SP175B 175-0-175, 50 mA., 4 v. @ 1 a.,

SP3502As 250-0-250, 100 mA., 5 v. @ 2-3

8.3
SP501.5000500 150 mA., 4 v, @23& 4v. @
2-% @2-2;: iv. @385a. ..........
SP501A )00~0 500, 150 mA., ﬁv @ 2-3

@ 23 a.,6.3 v, @ 23 a
SP4254A, 4250425 200mA 63v. @2-3a.,6.3v.
@353,5
0

WIRELESS WORLD

PREMIER RADIO COMPANY

RECTIFIERS
E.H.T. Pencil TyDe S T.C.
Type K3/256 650 v. a{7
. K3/40  3.2kV. /=
. K3/45 8.6kV. /2
. K3[50 4kV. {8
. N3/160 12kV. 21/6
HT. Type S.T. C
Type RM1 125 v. . /-
,, RM2 125 v. 100 mA 476
,» RM3 125 v. 125 mA. /6
. RM4 250 v. 250 mA. 18/-
L.T. Type Full Wave
6 v.lamp. . /=
12 v. 1 amp. .
12 v, 2 amp. .
12v.4amp. ..

A.C.R.I. C.R. TUBES
53in. screen. 4 volt Heater. This Eleetrostatic Tube
is recommended as eminently suitable for Televislon,
15/~ plus 2/6 Pkg., carr. and kns. Data sheets sapplied.

‘““ MASTERADIO ™
VIBRATOR PACK
6 v. input 180 v, 35 mA. output com-
plete with valve rectifier and leads,
39/6. Plus5/- pkg., carr.

ALUMINIUM CHASSIS 18 s.w.g.
Substantially made from Bright Aluminium, withfour sides

7x54x2n....... [= 10x8x3in. .... 7
;}xsi}xm??.... Ilg 12x10x 3In. 7i9

o 14x 10 x 3in. 11
10 x 8 x 2¢in.
12x9x‘2tln. ;9 16 %10 % 31n. 8/3
14x9x2{in. 16 16 x 8 x 2}in. 8/-

ALUMINIUM PANELS 18 s.w.g.

Tx8in. ........ 13 7 % 4in. 1/-
9¢ x 6in. 8 9¢ % 4in, 1/6
10 x 9in. /2 10 x 7in, i/11
12 x 9in. i8 12 x 7in. 2/5
14 x 9in /2 14x7n 2/11
16 x 9in /8 16 x 7in 35 |
20 x 9in, 4/8 20 x 7in, 4/5
22 x9ln. 512 22x 7in 4/11

H.T. ELIMINATOR AND
TRICKLE CHARGER KIT
All parts to construct an eitminator to give an output
of 120 volts at 20 mA., and 2 volts to charge an accumu-
lator. Uses metal rectifier, 37/86. |

71

Famous Manufacturer’s Surplus of

ANTI - INTERFERENCE AERIALS

offered at a fraction of original cost

The aerial is deslgned for reception of long, medium
and short waves, with any ordlnary or communications
recelver, having an {nput {mpedance greater than 1,000
ohms long/medjum waves and 150 ohms short waves.
The Installatlon discriminates against locally generated
electrical interference, especially on the short wave
bands. The equipment enables the installation of an
8.3 Mc/s flatiy-tuned dipole which operates as a **T**
aerfal on medjum and long waves. The aerial and re-
celver are i ded to be

with a 70 ohms co-axial cable.

COMPONENT PARTS
Al Aerlal Transt ly. Comprising
one each: Aluminjum tmnsformer, Transformer clip,
Rubber sucker, }in. x }in. brasa screw, 4AB X jin. brass
bolt, 4BA nut.
Receiver Transformer. Complete with Insulators, clips,
ete.; Porcelain Insulators, 2 each, 60ft. Insulated Aeria
Wire, 60it. 8creened Co-Axial Down lead.
Installation instruction leafletincluded.
LESS CO-A\(IAL CABLE & AERIAL WIRE, 15/-. plus
1/6 pkg. and ca:
COMPLETE 35/ plus 1/8 pkg. and carr.

GARRARD Rim Drive 78 r.p.m., complete
with magnetic pick-up and tummble .
Packing and carriage on the abmnu umt 2/6

MAINS NOISE ELIMINATOR KIT
Two specjally designed chokes with three smoothing
condensers with circuit diagrams. Cuts out all mains
noise. Can be assembled inside existing receiver. 4/11,
plus 8d. pkg. and carr.

£5/19/6

Germanium Crystal Diodes. G.E.C. wire ended, 2/_6

24/- doz.

Annorincing the PREMIER PersonaL PayMENT prans!

*

% CREDIT
s HIRE PURCHASE

TAPE CASH CREDIT SALE
RECORDERS PRICE
Deposit 9 equal
payments of
Grundig TK9 .. |- £68 01£810 0/£7 9 5
Premier Portable | £40 19 0| £5 2 6| £4 9 7
Premier Table.. | £3610 0/ 2411 3)£31911
Wearite Tnpe
Deck £35 0 0|24 7 68|£316 7
Trnvox T pe
23 0| £217 918210 7
Lane gapeTDCCk £1710 0[(£2 3 92118 6
EQUIPMENT
AvoModel8.... | £23 10 0| £218 9! £211 &
AvoModel7 .. 1 £1910 0! £2 8 9(£2 2 8
Universal Mk. IL | £10 10 0/ £1 5 8{£1 4 9
Electronjc Meter | £40 0|£5 0 0| 284 7 6
Widc Band 8ig-
nalGen. .... | 230 0 O0({ 2315 0| £3 5 8
Advance
H.1 Bignal Gen. | £25 0 0| £3 2 9| £214 8
E.2 Signal Gen. [ £28 0 0] £310 0| £3 1 3
J.1 Bignal Gen. | £3512 0] £4 9 0| £3 1711
P.1 Signal Gen. | £1919 0] £2 910 £2 3 8
CABINETS
Premier Televisor| £13 10 0] £1 13 9| £1 10 8
SPEAKERS
Wharfedale
Super 12/C 8/M | £17 10 0| £2 3 9 £]1 18 g
W10/C8 (B) .. 12 6)£11010|£1 8
Goodmans
Axiom 22 0{£116 92113 0
Axiom 150 * 6/21 5 81£1 4 5

Y& CASH, CREDIT OR HIRE PURCHASE

A ~deposit of % of cash price secures the equipment, and the balance plus charges is spread
over 9 equal payments,

A deposit of % of the cash price secures the equipment, and the balance plus charges
is spread over 12 monthly payments.

A selection of recommended items is detailed below.

H.,P, TERMS SPEAKERS CASH
(Continued) PRICE
Deposit 12 monthly
payments of Vitavox |
£22 15 0( £4 8 8 K12/20 ...... £11 11
£1313 0 £211 2 AMPLIFIERS
12 3 4|82 b5 8 Leak TL.20 . 228 7
Point 1. TL.12. . £28 7
£1113 4} £2 3 9 Polntz TL.25.. | £34 7
£714 0f £1 9 0 | amp ........ 12
2518 8| £1 210 Typevsnnuw[ 85
E.A.P, Tape Re-
corder Amp.. £15 0
£716 8( 21 9 5
2610 0| £1 5 0 RECORD
£310 0 15 0 PLAYERS
£13 6 8| £210 O R:gﬂentodne
y
£10 0 0| £117 8 Gram*’ HOG2 | £15 15
Champion
28 6 8/ £111 3 ** Reveller*’ £14 14
£9 6 8{ 2115 O Deccomatio .... | £24 3
£1117 4| £2 4 8 Stella 8T.50A.. | £10 10
2613 O/ €1 5 6
RADIO SETS,
£410 O 18 4 CHASS(8
Champion ** May-
flower’® Bat.
2518 81 £1 210 Portable .... | £13 2
£4 2 2 17 0 Radio/Gram.
Chassiz as ad-
£418 0 19 8 vertised  on
£3 8 6 14 9 page 70...... £13 19

CREDIT SALE f H.P, TERMS
Deposit 8 equal Deposit 12 monthly

l payments 0! payments of
0/£1 9 0,21 611 £317 0 16 2
0(£311 0(£3 2 0| £9 9 0f £115 6
0| £311 0 2 £9 0] £115 6
0 £4 0| £315 0| £11 9 0f £2 211
0:£111 6:£1 811 0 17 4
3| 24 8/ £316 8 £11 13 91 £2 310
0/£117 6{£113 7{ £ 0 0} £1 0 0
0| £119 672115 1! £ 5 0y £ 010
0(£116 9] £113.0| £418 0 19 8
0/ £3 0 5{221210| £8 1 0Of £110 2
0O(£1 5 8/£1 4 9] £310 0 15 0°
6{£11210£1 911 £4 7 6 17 10
6(£115 0{£111 8' £413 2 18 11
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[ts the MAGID/JZ,

Automatically handling 10 Records 7, 10” and 127, with 3 seconds
changeover, providing uninterrupted armchair entertainment for up 19 IMPORTANT ATTRIBUTES:

to 5 hours—that’s the Monarch ‘Magidisk’ performance! Tested and  %Plays 10 mixed diameter records at

o . 333, 45 78 r.p.m.
proved reliable by radiogram manufacturers, applauded by gramophone g iviseidisic sutomatically selects 7-.

o 5 . ° 10" and 12” discs.
experts, this unique feature is only one of the many attributes for HPick Up returned and motor switched

enthusiasts in the Monarch Record Changer. It is the leading off after last record.

0 . . 3 q . —— YExtended frequency range dual
automatic electrical high fidelity record reproducer which is giving sapphire styli Pick Up.
pleasure to millions all over the world. N e M o OFFE

YFitted anti-acoustic feed back sus-
pension springs.

YwCompact overall dimensions ideal for
radiogram, T.V. console and portable
player.

YTurntable rim driven by vibration
damped induction motor eliminating
rumble and ‘wow’.

%10 diameter heavy steel recessed

turntable with rubber mat.
YyBeautifully styled smooth, modern
lines: faultless finish.

/ THE WORLD’S FINEST AUTOCHANGER

BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL, STAFFS., ENGLAND
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VALVES,

"TUBES € CIRCUITS

19. ECC85: COMBINED R.F. AMPLIFIER AND MIXER

Preliminary Valve Data

HEATER
Vh 63 V
Ih 0.435 A
CAPACITANCES
*ca—g 1.5 pF
*ce—(k+ht3) 3.0 pF
*ca—k 0.17 pF
*ca—(k4-h+4-s) 1.2 pF
*%ca’ (k'+-hs) 1.9 pF
**ca” (k" h4-s) 1.8 pF
€a’—a" <0.04 pF
secy’ " <0.008 pF
ca’—k” <0.008 pF
ce'—g” <0,003 pF
ca’'—g" <0.008 pF
Ca"—¢ <0,008 pF
ca”"—Kk’ <0.008 pF
cg'—k” <0.003 pF
Ce”— K’ <0.003 pF

*Each section
**Measured with an external shield

CHARACTERISTICS

Va 250 \4
g la 10 mA
Ve 23V
gm 6.0 mA/V
5 57
OPERATING CONDITIONS
R.F. Amplifier
Vb 250 v
Va 230 \Z
1a 10 mA
Ve 20 Vv
gm 6.0 mA/V
ra 9.0 k@
Self-Oscillating Mixer
Vb 250 \Z
Ra 12 kQ .
Rg—k 1.0 MQ
la 52 mA
VYosc(r.m.s.} 3.0 v
g 2.3 mAlY
ra 20 kQ
LIMITING VALUES (each section)
Va(b) max. 550 v
VYa max. 300 v
pa max. 2.5 w
pa’+pa” max. 4.5 w
Ik max, 15 mA
—Vg max, 100 v
Rg—k max. 1.0 MQ
Vh—k max. 90 v
Rh—k max. 20 kQ
BASE B9A
.

N, MULLARD LTD,

Technical

FOR BAND II F.M. RECEPTION

It is essential when designing F.M. receivers for operation at V.H.F. to reduce noise in the
input stages and radiation from the local oscillator by including an R.F. amplifier before the
frequency changer. A triode is preferred for the R.F. stage because it has better noise properties
than a pentode. The Mullard double triode type ECC85 has been specially designed for
the ‘front-end’ stages in F.M. reception. One triode section is used as the low-noise
amplifier and the other triode section follows it as a self-oscillating additive mixer. With this
arrangement both oscillator radiation and noise are reduced by feeding the signal from the
R.F. stage to a null point on the oscillator coil.

The outstanding feature of the ECC85 is that extensive internal screening has been provided
to reduce the capacitance between the anodes to less than 0.04 pF, so that in a suitable
circuit the oscillator radiation can be made lower than with any double triode previously
available. This capacitance can be reduced to less than 0.008 pF by surrounding the valve
with a screening can 22.5 mm in diameter. The front-end stages are thus separated effectively
without the cost of using two separatc triodes. These measures are completely satisfactory
in reducing oscillator radiation to an acceptable value, since only a relatively low oscillator
voltage is required to drive the mixer. In addition to having high slope and input resistance,
the ECC85 has an amplification factor of 57.

A typical circuit for the ECC85 is given below in which the R.F. section is operated with a
grounded grid and the mixer with a grounded cathode. A grounded-grid circuit has the advan-
tage of being more easily adjusted than one which requires special measures to neutralise the
anode-to-grid capacitance. Any additional gain which might be obtained from more complex
circuits is not necessary, and in fact the input coils L1, L2 can be matched for minimum noise
rather than maximum power. The frequency changer input is taken from a tap on the R.F.
coil, L4, in order to increase the R.F. gain and also to ensure that the required frequency
range is covered by the 2-12 pF tuning capacitor. The oscillator circuit is anode-tuned and is
coupled to the anode by a 17 pF capacitor which because it presents a low impedance to an
intermediate frequency of, say, 10.7 Mc/s also tunes the I.F. transformer. Internal anode-to-
grid capacitance in the mixer triode, which might reduce the amplification, is neutralised by
applying an LF. feedback voltage to the grid.

O

+250¥
i |4
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Reprints of this advertisemen: together with additional data may be obtained free of charge from the address below:

W.C.2
MvM 283

Service Department, Century House, Shaftesbury Avenue,
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RIMAR

VALVES

are more reliable t:han EVER!

-

Rigid control of production processes, a o
ready acceptance of improved manufacturing tech- o
niques, and continual vigilance in the analysis and
selection of raw materials ensure that every
BRIMAR valve will do its job more efficiently . . .
more reliably.
Modern manufacturing methods backed by an inten-
sive research and development organisation enable
BRIMAR to anticipate and meet the changing demands
of the radio and electronic industries. There is
bound to be a BRIMAR valve to exactly meet YOUR
specification. 1
. . ;
now Is the time et e T s
TV receivers, VHF and UHF com-
munlcations equipment. It is also

frequently employed in industrial
to equipment, computors, navigational
aids and test equipment.
¥ i

BRIMAR MULLARD | MARCONI COSSOR

mageom | seson || Use the BRIMAR

[ ]
]
L]
§
i
1
I
= - — 5 11
12AT7 ECCsl i BI52 & B309 1atr |} 1 2AI 7
]
i
|
[ ]
i
v

with improvéd performance

Srandard Telephones and Cables Lirmifed

FOOTSCRAY, KENT. FOOtscray 3333

at
NO EXTRA COST
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This new ACOS microphone has all the signs of

. MODEL Nos. being a “winner”. It is a very handsome instrument
Microphone without switch and . . .
with table stand - MIC 36-3 —and its performance matches its looks. The die-
Microphone with switch and table

Microphone without switch and
with floor stand adaptor MIC 36-5
Microphone with switch and floor
stand adaptor - - MIC 36-6

All models are sustable for hand

use.

pick-up field that may be considered as omni-
directional. Alternative models, with or without
switch are available with suitable adaptors for floor

|
i
|
stand - - - MIC 36-4 i
|
|
! or table stands.

I
!
]
: cast microphone insert has a high sensitivity with a
1
I
|
'

SPECIFICATION

Output level: — 55 db. ref. 1 volt/dynefcm?.

Nominal capacity: ‘oo2mfd.

Ommni-directional frequency response : Substandally flat from 30-7,000 c/s.

Recommended load resistance : Not less than 1 megohm dependent on the low frequency response required.
l ]

Z’WWWWWWWWWWWWWWWW‘

| 7  Retail Price in Gt. Britain %
always wel[ ahead z 'Models :vithout switch - - -£3-3 Z
| g Models with switch - . -£3-8 %

WWWWWWWWWWWWWWW///A

ACOS devices are protected by patents ,patent applications and registered
designs in Great Britain ind abroad.

o GOSMOGORD LIMITED - ENFIELD - MIDDLESEX
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“BELLING-LEE”
NOTES

Band II1
Television Aerials

There is no problem in producing
Band III aerials as such. With our
associates overseas we have in fact
made comparable aerials in con-
siderable numbers. We were the
first to show a production model at
the Radio Show two years ago,
incidentally the first Band III
aerial to be shown at any British
Radio Exhibition.

Before we feel that we can offer
Band III aerials for sale, we must
have certain confirmed details of
the transmitters (1) siting (2)
polarisation (3) power and (4)
mast height.

Our development policy is quite
clear: we have in fact made every
type of aerial that will be required,
but it would be wrong of us to
guess what type of aerial to sell for
use in any particular locality.

As the acknowledged leaders in
technical development, our services
are more and more called upon by
the highest possible authorities in
the country. We can assure every-
one that we will make Band III
aerials available in sufficient quan-
tities and in plenty of time to meet
requirements.

It would be very easy to sell Band
III aerials for use in say, London,
Birmingham and Manchester but
we would be unable to give any
assurance that we were selling the
correct type.

Designed for a purpose

In the March issue of the “ Wire-
less World,” we told readers of the
varying results that were obtainable
from aerials fairly close to each
other. We showed how it was that a
lower gain aerial could provide
better results than a more sensitive
aerial, due to standing waves.
The result of these effects sometimes
gave users the impression that there
were better aerials than those
manufactured by * Belling-Lee,”
but on investigation, almost in-
variably the alleged improvement
was due, either to the faulty erection
or to the bad sitin= of our product.
Quite recently a most interesting
case of this type came to our notice.
We heard of a 3-element array
with a folded dipole giving better

COAXIAL OUTLET SOCKETS

BELLING & LEE LTD|

GREAT CAMBRIDGE: RD.,

jm%:]llllllllllIlIIIIllIIIIIIIHIIIII

results than a “ Belling-Lee”
¢ Junior Multirod.” Now we knew
this could not be, so we set out to
investigate the matter. The situation
was a bad one, on the wrong side of a
hill and the results were very
poor. The first thing we looked at
was the connection to the matching
transformer. The entire transformer
had been removed and nobody
would accept the responsibility
for the missing part. When a trans-
former was connected as laid down
in the instructions, up came the
signal, very much better both on
sound and vision than the other
array. Admittedly the picture had
a lot of grain, as the situation was a
very bad one and the available
signal was weak, but no better

for TV installations

L 735 OUTLET SOCKET

BOX A new, improved single outlet
box in an attractive bronze finish
for neat termination at the skirting
board. Accommodates % in. dia.
feeder. Designed for use with the
range of plugs L734/P, L78lI, etc.,
and also the ‘‘Belling=Lee " line
attenuator.

L 763 DOUBLE OUTLET
SOCKET BOX Has two standard

outlet sockets and a ** star ** match-
ing network which provides the
coupling. When two receivers are
connected, the input to each is 6 dB
down on the input to box. For
demonstration rooms, workshops
and laboratories, etc., or where
neighbours wish to share an aerial
installation.

L 742 6-WAY DISTRIBUTION
SOCKET BOX For use in

demonstration rooms, workshops,
etc., where up to six television
receivers are required to operate at
the same time without interaction.
As the insertion loss at each outlet
is considerable (25 dB), it should
only be used where a high signal
level is available.

ENFIELD, MIDDX., ENGLAND

signal could be found with any
other aerial.

We have mentioned the question
of the matching unit before. If only
people would read instructions;
we can just see a not very technical
rigger looking at a stub transformer,
wondering what it is, and remnoving
it. The only time you remove the
built-in matching stub is when the
aerial is being used with a mast
head pre-amplifier. But we repeat,
do read the instructions, if only to
make sure that there has not been
some modification since the . last
one you saw or used.

Advertisement of
BELLING & LEE LTD.
Great Cambridge Rd., Enfield, Middx.
Written 24th May, 1954.
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Clearly-you get hetter pictures
with this ALUMINIZED

cathode ray tube

You cannot beat the new Ediswan Mazda Aluminized Cathode Ray
Tubes for picture quality or length of life. Ediswan Aluminizing gives
609%, brighter pictures with greater depth of contrast. The improved
ion trap tetrode electron gun effectively traps harmful ions within
the tube. Ediswan production methods, including the special
in-line exhausting process, guarantee a higher, more uniform
standard of efficiency. For complete satisfaction recom-
mend Ediswan Mazda cathode ray tubes.
1

i
v

fid

I

SCREEN X

CL LT N ‘—4
WASTED ’ : 2 <ll 60% MORE
LIGHT LIGHT \
% Mt

f"( a

(-

USEFUL
LIGHT

OR BACKING

Without Aluminizing

Without Aluminizing, tubes waste half
their light by backward reflection. To
counteract this the brilliance must be

increased which shortens tube life.

With Ediswan A luminizing
Ediswan aluminized tubes have a mirror
backing to the screen. All the light is
thus thrown forward giving brighter,

clearer pictures, and extra life.

Quicker Service
Ediswan are the only com-
pany to have 6 fully equipped
cathode ray tube service
Depots throughout Great
Britain, thus providing
better, quicker tube testing
should the need arise. Also,
18 Ediswan District Offices
carry stocks of tubes.

THE EDISON

155 Charing Cross Road, London, W.C.2, and branches

EDISWAN

MAZDA

ALUMINIZED CATHODE RAY TUBES

SWAN ELECTRIC COMPANY LIMITED
Member of the A.E.I. Group of Companies
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Frequency-Shift
Diplex Drive and
Keying Equipment

Diplex or twin-channel Frequency-Shift
Keying is a development of the single-
channel FSK system which has proved its
advantages in recent years. Diplex FSK
enables two simultaneous frequency-shift
telegraph channels to be operated on 2
single CW transmission. The Type HD
61 equipment illustrated is designed for
keying most class C transmitters, including
the Marconi‘S.W.B. series, by the diplex
frequency-shift system. It also provides
single-channel FSK for telegraphy and
on-off keying of CW. Any one of six
pre-set crystal controlled frequencies may
be instantaneously selected.

The equipment comprises five units (mixer,
crystal, keyer, power supply and monitor).
Units may be readily removed for replacement

MARCONI

COMPLETE COMMUNICATION SYSTEMS

Surveyed, planned, installed, maintained

MARCONI'S WIRELESS TELEGRAPH Co. LTD., CHELMSFORD, ESSEX

LC4
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As One Man . . e

e

saee 38 &
,:nr 1 -
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Every person at Parmeko

is concerned with one thing

and one thing only—making
the best transformers. This
‘“ one-mindedness >’ might be
monotonous in spheres less
interesting than those of the
Electronic and Electrical Industries.
Parmeko find that there are enough
interesting problems in their de-
liberately limited sphere to keep a
first-rate team and first-class plant busy
all the year round without spreading their energies in other ways.

Orders from manufacturers all over the world keep busy . ..

The firm with the one-track mind

PARMEKO o LEICESTER

MAKERS OF TRANSFORMERS for the Electronic and Electrical Industries
' 2]
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VORTEXION rtare recoroer

v The noise levei is extremely low and
audibly the hum level and Johnson noise
of the amplifier and deck are approximately
equal. Only 259, of this small amount of
hum is given by the amplifier alone.

% Extremely low distortion and back-
ground noise, with a frequency response
of 50 cfs.—10 Kcfs., plus or minus 1.5db.
A meter is fitted for the measurement of
signal level and bias level.

% Sufficient power is available for recording
on disc, either direct or from the tape,
without additional amplifiers.

Y% A heavy mu-metal shielded microphone
transformer is built in for §5-30 ohms
balanced and screened line, and requires
only 7 micro-volts approximately to fuily
load.

% The .5 megohm input is fully loaded by
18 millivolts and is suitable for crystal
P.U.s, microphone or radio inputs.

% A power plug is provided for a radio
feeder unit, etc. Variable bass and treble
controls are fitted for control of ‘the play
back signal.

% The power output is 3.5 watts heavily
damped by negative feedback and an oval internal speaker
is built in for monitoring purposes.

% Facilities are provided for using the amplifier alone
and using power output or headphones while recording or
to drive additional amplifiers.

PRICE, complete with WEARITE TAPE % The unit may be left running on record or play back
DECK ...l £84 0 O even with [,750 ft. reels with the lid closed.

The amplifier, speaker and case, with detachable lid,
measures 8Lin. x 22fin. x {52in. and weighs 30 ib.

POWER SUPPLY UNIT to work from 2 volt Battery with an output of 230 v., 120 watts,

50 cycles within 19. Suppressed for use with Tape Recorder. PRICE £18 0 0.

TYPE CP.20A AMPLIFIER

For A.C. Mains and |2 volt working giving |5 watts
output, has switch change-over from A.C. to D.C. and
‘“ Stand-by ’* positions. Consumes only 51 amperes
from 12 volt battery. Fitted with mu-metal shielded
microphone transformer for |5 ohm microphone,
provision for crystal or moving iron pick-up with tone
control for bass and top. QOutputs for 7.5 and |5 ohms.
Complete in steel case with valves. PRICE £30 16 0.

Manufactured by
VORTEXION LIMITED, 257263, The Brondway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.”

G
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The equipment provides a tele-
vision picture of exceptionally high
quality from 16 mm. films and
2 X 2 in. miniature film slides. A
¢fast pull down’ type of film pro-
jector is used and a similar mech-
anism serves for television systems
having field repetition rates of either
50 or 60 fields per second. Thus
any type of fixed or moving prism
system is obviated.

The 16 mm. Projector, Turret Slide
Scanner, Optical Change-over As-
sembly, Flying Spot Scanning Unit
and the PEC Amplifier are mounted
on top of the steel cabinet which
houses the auxiliary units and
power units.

The equipment can be fully
controlled locally and remote
controlled for stopping and starting
of the film projector, change-over
from film to slides and selection of
any one of eight slides.

aré available for 405,

C
| Editions of the BD 678 }
! I
| 525, or 625 line systems |
I

-

MARCONI

Complete Broadcasting and Television Systems

Marconi Equipment has been installed in every one of the B.B.C. Television transmitter
stations and in the U.S.A., South, America, Canada, Italy and Thailand

MARCON/’'S WIRELESS TELEGRAPH COMPANY LIMITED CHELMSFORD ESSEX

LB 2
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MODERN TELEVISION TECHNIQUE

FRINGE AREA RECEPTION

Before setting out to design a receiver for

Fringe Areas, a number of tests were
made to determine the requirements.
The first showed that increased gain,

REACTANCE
VALVE

HIGH Q SINE
WAVE
OSCILLATOR

SHAPING
VALVE

—

Sawtooth

v

whilst essential, was not in itself enough
and that a reduction in the bandwidth
was detrimental.

Under these severe conditions the noise
grain produced by a high gain wide band
vision receiver consists of a very fine dot

-structure which disappears when viewed
at the correct distance, i.e. when the lines
are not noticeable. The narrow band
receiver on the other hand produces a
much coarser grain, and this is far more
visible and objectionable.

The limit of gain is set at some point
where the amplified signal is considerably
less than the aggregate of noise due to
cosmic radiation, man-made static and
receiver noise. A picture under these
conditions has but two tones, grey, and
noise modulated by whiter than grey
signals. Its entertainment value over long periods may be
doubtful, but it is still possible to derive information from it
and many viewers in remote areas are prepared to accept
pictures of this standard pending increased coverage by the
B.B.C. The experiments showed that careful attention to the
aerial, feeders, input valve and mixer circuits enable signals
as low as two or three micro-volts on Band 1 to be considered
in this category and displayed in a worthwhile form.

Also present with noise of low amplitude is a snowstorm of
man-made and natural static impulses, capable of overloading
the cathode ray tube. It is, therefore, essential not only to
limit these impulses but to reduce their intensity so that they
merge with the grey tone. The *‘ His Master’s Voice” impulse
inverter circuit behaves admirably under these conditions dis-
criminating easily between the low amplitude wanted signals
and the high amplitude noise.

Experiments conducted by °‘‘His Master’s Voice” have
shown that the entertainment value from a noisy signal is
greatly enhanced when viewed on a receiver controlled by
clean synchronizing pulses, and that by averaging the synch.
information over a period of at least ten frames, ragging or
wobble of the picture is eliminated.

To obtain full value from a noisy signal entails the use of
synchronizing circuits fundamentally improved in design over
conventional ones. Such a circuit requires to be of extremely
high stability yet sensitive to control so that, providing an
occasional burst of synchronizing information is received
within the ten frame period, an unbroken picture is maintained.

A schematic diagram showing a flywheel scanning arrange-
ment which meets this requirement is shown in figure 1.
Circuits, which do not employ highly stable oscillators, and
hence which have to average the synch. information over a
much shorter period give markedly inferior performance and

NOISE
FILTER
NETWORK

drive to
line O/P
stage

ERROR
SENSE
NETWORK

Fig.1 “His Master's Voice”
High Stability

Flywheel Scanning

d
o

SYNCH.
PULSE
SHAPER

SYNCH

DISCRIMINATOR
SEPARATOR ¢

CIRCUIT

VS

were therefore discarded by ‘‘His Master’s Voice” engineers,
when designing Model 1828.

Experience in the field has shown that in areas where the
mean signal level is less than 25 micro-volts the slow fades
that occur, say, between daylight dand darkness, can vary the
signal down to below 5 micro-volts and above 50.

In addition, certain weather conditions, and cloud reflec-
tions produce signal cancellation and signal addition resulting
in variations from one to a hundred micro-volts. Further-
more, the sound and vision signals do not vary in sympathy.
It is, therefore, essential that a fringe model should be
equipped with two highly efficient AGC systems operating
independently on sound and vision, capable of maintaining
the output appreciably constant with variations of input
ranging from five micro-volts to at least'200. AGC systems
which are designed ostensibly fo deal with aircraft flutter and
which begin to operate only at twenty-five to fifty micro-volts
are obviously useless for fringe area reception. Furthermore,
the AGC circuit must not be dependent on the line output
circuit, since transmission phase shifts and variable delays
produce objectionable gain fluctuation.

The specification of the ‘* His Master’s Voice’ Fringe Area
Model 1828 (given in brief below) incorporates all the essen-
tial and desirable fringe features outlined above.

SPECIFICATION
Vision Sensitivity for full modulation 5 micro-volts
Sound Sensitivity 1 micro-volt.
I.F. Bandwidth 3 Mc/s.
Impulsive Interference Inverter.
Long Time constant flywheel scanning.
AGC on sound.
AGC on vision.

“HIS MASTER’S

THE GRAMOPHONE COMPANY LIMITED -

VOICE”

HAYES -

“HIS MASTER'S VOICE"

MIDDLESEX
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+ RECTIFIERS
for domestic RADIO and TELEVISION

receivers

FEATURES

® Withstand overloads such as charging current
of deformed electrolytic capacitors

® Instant starting -—— no warming-up period L

@® Unlimited instantaneous overload y‘.l e
@ Practically indestructible in service. Jll AL
® No limit to size of reservoir capacitor ! ’ 4

@ Simple. wiring — two -connectors only. AT
\\ ® Simple mounting — no valve holder 4. j i

@® Small size...low weight

A ® Low heat dissipation
\\ @® Low cost

SELENIUM

RECTIFIERS

,i Efandard Telephores and C ables Ltm/red ;2

Registered Office: Conndught House. Aldwych, londen JWJC 20 \

ECTIFIER DIVISION : Warwick Road, Boreham Wood, Hertfordshite | |
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EXPERIMENTAL OUTHITS

LEARN THE

PRACTICAL

WAY

Specially prepared sets of radio parts with
which we teach you, in your own home, -
the: working of fundamental electronic
circuits and bring you easily to the point
when you can construct and service radio
sets. Whether you are a student for an
examination; starting a new hobby; intent
upon a career in industry; or running your
own business—these Practical Courses are
intended for YOU — dnd may be yours at
very moderate cost.

EASY TERMS FROM £1 A MONTH

With these outfits, which you receive upon
enrolment, you are instructed how to build
basic Electronic Circuits (Amplifiers,
Oscillators, Power Units, etc.) leading to
complete Radlo and Television Receiver
Testing and Servicing.

RA D I O Outfit No. i .—For carry-

ing out basic practical work in Radio and
Electronics, from first principles and
leading to the design and building of
simple Receivers.

RADIO outfit No. 2.—With this equip-
ment, you are instructed in the design con-
structlon, testing and servicing of a complete
modern Superhet Radio Receiver.

TELEVISIO N outfit No. 3.

—With this equipment you are instructed
in the design, construction, servicing and
testing of a modern high-quality Television
Receiver.

' N 0DAY
OTHER COURSES WITH EQUIPMENT INCLUDE: "

| MECHANICS - ELECTRICITY o ncerestedin Radie 1 L3 s Radlo 2 00+ Felevision O .
CHEMISTRY - PHOTOGRAPHY
CARPENTRY

GO ST 5] € Gt N EIReIe <o s alelaalo oo SR tat o siaisen coion

To: E.M.Il. INSTITUTES, Dept. 127x, 43, Grove Park Road,
Chiswick, London, W.4.

!
]
I
[}
]
I
]
]
|
|
i
|
|
|
!

N . o MR VRISeY - - - o ciece e oo oeen
ALSO DRAUGHTSMANSHIP - GOMMERGCIAL ART | ADDRESS ..o coeiveeceesenries s senssssesssessssesssssssesssenes !
AMATEUR S.W. BADIO - LANGUAGES - ETC. P . - ]
/54 )

lE. M .l. INSTIT“TES The only Postal College which is part of a world-wide Industrial Organisation

icaa
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THE WESTON RANGE
OF RECTANGULAR
INSTRUMENTS

Supplied as D.C. moving coil, A.C. rectifier and H.F.

thermocouple types ; also A.C./D.C. moving iron types.

Four sizes are available with scale lengths of 2.5in.,
3.2in., 4.2in. and 6.25in.

Front of panel or back of panel mounting may be

adopted as desired, and if the former method is used

; == _ there is complete interchangeability with existing

A = _— 8 round models. The 3.2in. and 4.2in. scale instruments

WESTON ELECTRICAL INSTRUMENTS INCLUDE :— are available with either illuminated or non-illuminated

dials; the 2.5in. and 6.25in. scale instruments being
LABORATORY STANDARDS -SUB STANDARDS: available only with non-illuminated dials.

FIRST GRADE PORTABLE INSTRUMENTS - ROUND,
RECTANGULAR AND EDGEWISE SWITCHBOARD AND w E S T 0 N

PANEL INSTRUMENTS - PORTABLE TEST SETS -

\\,\\SSS&.\i :
L

Measuring Instruments
RELAYS - AIRCRAFT INSTRUMENTS

SANGAMO WESTON LIMITED
Enfield, Middlesex. Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield

Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 41151
Branches: London, CHAncery 497) - Glasgow, Central 6208 - Manchester, Central 7904 - Newcastle-on-Tyne,
Newcastle 26867 - Leeds, Leeds 30867 - Liverpool, Central 0230 . Wolverhampton, Wolverhampton 2912
Nottingham, Nottingham 42403 - Bristol, 8ristol 21781 Southampton, Soton 3328 - Brighton, Brighton 28497

P. WILSON, m.a., of ‘THE GRAMOPHONE’ ENDORSES OUR FORMULA FOR

PERFECT LISTENING:

FM. prus “A-Z>” = HI-FI

@ Extract from Technical Report, Fune issue, < The Gramophone > :

““For the future, therefore, you may count me as one of the fans of “F.M. via
A-Z.” I would not dream of listening to an ordinary transmission when this
alternative is available.”

YOU CAN START a Hi-Fi build-up with £20

May we send you details of the complete High Fidelity range of Radio Units,
Amplifiers and Speakers? Backed by over twenty years enthusiasm and experience.

Awvailable from all the leading Agents.

SOUND SALES LIMITED e WEST STREET ¢ FARNHAM e SURRE

Telephone : Farnham 6461-2-3. Telegrams : Sounsense, Farnham.
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TL/10 POWER AMPLIFIER

This 10 watt amplifier maintains, in
every respect, the world-renowned Leak
reputation for precision engineering,
fine appearance and fastidious wiring.

SPECIFICATION
Clrcuitry

A triple loop feedback circuit based on the famous TL/I2.
The output transformer is the same size as in the TL/I12.

Maximum power output: [0 watts.

Frequency Response: + | db 20 ¢/s to 20,000 ¢/st
Harmonic Distortion: 0.19, [,000 cfs, 7.5 watts output.
Feedback Magnitude: 26 db, main loop.

Damping Factor: 25.

Hum: —80 db referred to |0 watts,

Loudspeaker Impedances : 16 ohms, 8 ohms, and 4 ohms,

The handsome gold 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 world.
A continuously variable input attenuator
at the rear of the pre-amplifier permits
the instantaneous use of crystal, moving-
iron and moving-coil pickups.

Radlo

e radio input sockets at the rear permit
the connection of the LEAK V.S. tuner
unit. An input attenuator is ficced. H.T.
and filament supplies are available from
the pre-amplifier.,
% Distortion
Of the order of 0.19%

Y Write for leaflet W
H. J. LEAK & CO. LTD.,, BRUNE!L RODAD, WESTWAY FACTORY ESTATE, ACTON, W3

*Phone : SHEpherds Bush 1173/4

Telegrams : Sinusoidal, Ealux, London

87

TL/10 AMPLIFIER &
"POINT ONE"
PRE-AMPLIFIER

2.7 GNS

COMPLETE

A price made possible only
by world-wide sales.

‘“POINT ONE ’’ PRE-AMPLIFIER

% Hum

Negligible, due to the use of recently
developed valves and special techniques.
¥ Input seiector

Radio, tape, records; any and all records
can be accurately equalised.

Y% Treble

Continuously variable, 4 9dbto —[5db
at 10,000 ¢/s.

% Bass

Continuously variable, 4+ 12 db to —13
db at 40 ¢/s.

Y% Volume Control and switch

The switch controls the power supply
to the TL/10 power amplifier

Y Tape Recording Jacks

An exclusive feature. Readily accessible
jacks are provided on the front panel for
instantaneocus use with Tape Recorders
which have built-in (low level) amplifiers.

Cables : Sinusoidal, London
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Excellent rexine~-covered
cabinet — over produc-
tion by one of our very
famous makers, Com-
plete with three-colour
scale and metal chassis.
Suijtable for battery or
mains recefver. Blze
| approx. 13lo.x9%in.X
6in.

=9/6
™ Post 2/-

17/6

Post 2/6

-

Limited quantltlz: price
18, postage 2/6,
(IIZmpleu: new working L.
& M. mains superhet
radio to fit this cabinet is
available, price £7/10/-
(limited quantity only.)

i
il

VIBRATOR UNIT

Complete in case—six-volt operation.

11

Customers spending one pound or more this month will
receive a free copy of our constructional booklet *The
Stroller ** (see last month for full details of this fine receiver).
Booklet available separately price 2/6d. refunded when parts
purchased.

&4

Post 1/- for 5.

UNBREAKABLE
GLASS PANELS

Size 10§ x93—parcel of five
panels, §/-.

PORTABLE

FREE THIS MONTH=——/7—7——7

Post 1/-.
CONTRUCTORS PARCEL

Five-valve superhet chassis—
size 15 x5 %2 with three-wave
band glass scale pulley, driving
head, etc.

)BATTERVY
( RADIO

TABLE CABINET
Veneered and polished
~takes the above chassis.

32/6

Post 2/6

VALEO COVIAINING DA
FOR COMVERSION 70
THE PICNIC PLAYER

CONSOLE CABINET

Walnut veneered and polished e
with rte)cord space an ou:cfu : 5 THREE SPEED
motor-board. 39/6 GRAM MCTOR
o 200-240 A.C. mains operated
Post 3/6. ? complete with turntable—plays

33, 45 and 78 r.p.m. records,

36 |

TOGGLE SWITCH

Post 1/-.
Metal body-—state dolly type
1 A required.
CLOCK CASE TINSMITH’S SCRIBERS

Veneered and polished—un-

drilled. Super quality made for the

Government workshops.

1O M 1 0 O 5

39/6

Carr. 3/6.

12” TELE-CABINET

Veneered and polished—with
glass or perspex front.

9/6

Post 1/6

PORTABLE RADIO
With special crackle finish—

‘ with handle and back.

./r,.-—q. ' .
»

g

10/-

Carr.3/6

BAKELITE CABINET
Two tone with built-in handle.
Note: All have slight imperfec-
tions but these are hardly
noticeable and will not affect
the soundness of the set.

4/6

Post 1/-.
ALTIMETER
(Imperfect.) These contain

aneroid barometer movement.

12/6

Post 2/6.

CONSTRUCTOR’S PARCEL
Bakelite cabinet complete with
dial, pointer, metal chassis and
back. Or with all the parts to
make excellent T.R.F. i0,
£3/10/-.

CONNECTING WIRE
P.V.C.Covered in 100ft. coils —

most colours—four coils dif-

ferent colours, 9/-.

ORDERS TO-
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' GRAMOPHONE AUTO CHANGER

COLLARO 3/521

“'”"‘“‘t ' £9.19.6 wouc

TRANSFORMER
Fully shrouded—standard 200-

famous

250 v. primary. Sec. 300-0-300,
120 m/a., 6.3-0-6.3 at 4 amps.,
2-0-2 at 2 amps. |

]

29/6

Carriage 5/-

Out special July offer is this
| really beautiful walnut veneered

B

: and ‘polished cabinet for only
BAKELITE / Post | 29/6 if purchased at the same
CABINET time as the Beethoven 5 valve

Takes 3}in. speaker—ideal for
desk microphone.

ATTENUATOR

Inductive type for loudspeaker |
control.

2/ w.

OCTOPUS CLIP
Joins to pipes, poles, etc.
Adjustable from 13in. to 4lin. |

4/6 .. COmS

COUPLING FLEXIBLE
Bellows type. -

Post 6d %

BULKHEAD
INSULATOR|

Pyrex glass with stud and fixing
E10 225,

|
T.V. E.H.T GENERATOR

Post 2/-
—gives 6 to 9 k.v. output—draws

its power supplies (6.3 volt .8 amp.
250 volts 59 m/a.) from the set,

MOVING COILMETERS ||
24in. (3&111 across face), flush ||
mounting, following types avail- |,
able: 0-30 mja., 0-300 mja
and 0-500 m/a.

ELECTRONIC PRECISION EQUIPMENT LTD.

42-46 WINDMILL HILL, RUISLIP
MIDDX.
Phone: RUISLIP 5780

152-153 FLEET STREET, E.C.4.
Phone: CENTRAL 2833

Half-day Saturday

The latest three-speed type with the
** Studio > turn-over pick-up

| superhet chassis (illustrated below). Bought
separately the price of the cabinct is 49/6.

IT IS CRAMMED FULL OF BARGAINS |

WIRELESS WORLD

BEETHOVEN CHASSIS

£8.17.6

Carriage 5/-

—conventional 5 valve superhet— |
tuning the normal long, medium
and short wave-bands. An ideal

general purpose receiver completc
speaker ready

with to operate.

CENTIMETRE RADAR |
TRANSMITTER
RECEIVER

7196

Carriage 10/-

—new and complete—contains
magnetron, rhumbatron, spark
gaps, wave guides, pre-amp., etc.
etc., costs the Government over
£100 cach to make.

SEID STAMP FOR SPECIAL SALES LIST— |

29

Half-day Wednesday

Personal shoppers to any address.

Post orders to Ruislip (Dept. 2).

l Carr. 5/~

STROUD GREEN ROAD,
FINSBURY PARK, NJ4.
Phone; ARCHWAY 1049

89

1/9 @
Post 3d.
SAPPHIRE TIPPED

GRAMOPHONE NEEDLE
Straight or trailer type.

I

Post 6d.
THERMOSTAT

Porcelain with cover, 1 amp.,
230 v. A.C.

1/9.. 2

Post 6d.
WIRING CLEATS

Vitreous porcelain; two groove
1/9 per doz.. three groove
2/9 per doz.

CHARGING CUT-OUT
Bakelite case, suitable 6, 12
or 24 volts.

TRIMMER 1/3 e

Long spindled 35 pf—also
/3

2- gang 75 pf. 15

Carr. 5/-
SPECIAL X3
OUT-0OF « SEASON OFFER
ELECTROS TOWEL DRIER
650 watts. Don’t miss this,
only a few lefL
1£7.10.0 ¢
%
<!
N

Powerful !hree valve mains amp-
lifier in portable case—I10in.
speaker detachable, bass and
treble lifts, microphone 12/6
extra.

Half-day Thursday

1 0 ) 1 01100 1 OO0 O 100 ) ) 0 00 S0 1 o
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dynamic speaker.

with treble emphasis and bass lift.

WIRELESS WORLD

Amplifier, output 2.5 watts.

storage space. @ 200-250 v. A.C.

45 cns.

UNCL. P.T.)

detachable heads.

stylus (78 or L.P.) ..
Transformer, extra
Decca XMS with new type H Hi-Fi

@ 8in.

AMPLIFIERS

@ Provision for external ls-eakg'lg/ IIO and dT$C (7) g
caker. Controls: Vol /On-off; Tone 3oundSalesan
5P ® trols: Volume /O .ﬁ’Hand- Sound Sales Senior 00
N 3 b c a.U.A.D. TC 2....cogg.-- 2T 0 0
some hand-polished cabinet finished in ELEIS o
. 3 3 RD Baby de Luxe with RD Senior

walnut, 244in. x 223in. x 15}in. @ Record Control Uit ...ocveeeeeeeiuearneeneinenes £29 0 0
RD Senior  .....ooviiiiiiiiiiiiien £28 0 O

H.P. TERMS AVAILABLE P
Ciahe Sound Sales A-Z .. ..........coeeens £17 4 0
R Chapman S4 £16 0 O
Also in Stock Rancrsie £25 16 1
PICK-UPS AND AUTOCHANGERS Leak V/S.... €36 1 3
New Leak moving mfh%;t -l;upan‘ﬁ)l:\r; Armstrong 8 Receiver . .. £23 13 0
X Lowther A.M.-F.M. Tuner ............... €22 0 0

Chapman F.M. Tuner.

® Garrard 3-speed automatic record
changer, type RC111. Capacity 8 records of
any one size and speed g Decca ffrr mag-
netic pick-up with interchangeable heads
and internal bass compensation for micro-

Truvox Tape Desk
groove and 78 r.p.m. records. Sapphire styli.

Television by leading manu'acturers

. £23 2 0 Wharfedale Golden 10

Goodmans 101 and 102 from

6
0
Head % 9 3 LOUDSPEAKERS
Connoisseur P/ £5 19 3 Goodmans Axiom 150 Mk. Il 6
c Extra heads.:.i... £§|3 I; g Wharfedale Super 5 and 8 ... 3
onnoisseur 3-s
Garrard 752 less head £1310 0 x:arfedale W nT CIS ... g
Garrard 80 less head .. £15 3 3 eviEElle gL Canmer
Garrard T. 3-speed ........ £10 0 2 Tannoy I5in. Dual Concentric  ...... £33 10 0
Collaro, Studio type O or P £€4 0 8 Tannoy I2in. Dual Concentric  ...... €27 10 0
TAPE RECORDERS AND TELEVISION Stentorian H.F. Unit from £210 6
Grundig .... £78 15 0 Barker Duode ................ £1212 ©
Grundig Console . . £99 IS 0 Rogers Corner Cabinet . £19 19 0
Woearite Tape Deck . £35 0 0 Wharfedale W.I5C/S ... £17 10 g
[}

HOLLEY’S RAD!0O, 285, CAMBERWELL ROAD, LONDON, S.E.5

Telephone: RODney 4988

Hours:

9.30-6.0 p.m. Including Saturdays

Hire Purchase Terms Arranged, Export Orders Accepted, Technicians who will Install our Equipment in your Home to the best Acoustical Advantage

WE SHALL BE Mru

nglo SHOW

EARLS COURT
AUG 25-sEPT 4

SEE THE NEW RANGE
OF PRODUCTS BY

‘TELEMAX’

AND THE EVER-POPULAR

PROJECTION TELEVISION
for your Own-Styled Cabinet

(TO PROJECT 4’ x 3’ PICTURE)

+% 23-valve’
Superhet circuit.
it % Sensitivity
better than 50
microvolts.

+ Full bandwidth,
5-channelfacility

+ Complete with
valves, c.r.t. and
optical unit.

+ Chassis size

approx. 19" x 17"
x 157

Y Detailed Specification
Fromthe Manufacturers.

TELEMECHAN!CS LTD.

3, NEWMAN YARD, NEWMAN ST., LONDON W.I
w LANgham 7965

A valuable new book for electrical
and electronics engineers

LAPLACE TRANSFORMS FOR
ELECTRICAL ENGINEERY

By B. J. STARKEY, DIPL. ING., A.M.LE.E.

A presentation of the theory of Laplace
transformation in which a physical vocab-
ulary rather than a purely mathematical one
This method of
analysis has become of increasing importance

is used as far as possible.

to electrical engineers in many fields, and
the work is cesigned to provide a thorough
treatment of the subject in a language with
which they will be familiar.

By PDS!

Ready this month  30s. net. 53,

From booksellers or direct from :—
Hiffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1
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from all this

to just thls)

The EVER READY development that revolutionised the DRY BATTERY

The ““ Batrymax ” dry battery is an Ever Ready development that made possible the miniature
self-contained hearing aid and the smaller, lighter electronic equipment of today. In dddition,
Ever Ready * Batrymax * layer-cell construction gives you more efficient, more economical

radio batteries. For example, the latest B136 ““ Batrymax battery, used with new

Ever Ready low consumption valves, has a balanced service life of over 400 hours. At the present
time, you cannot better a ““ Batrymax ’; but Ever Ready research goes on, seeking new

developments to increase, still further, the efficiency of the dry battery.

Batrymax

“Batrymax’ (rade Mark of Tke Ever Ready Co. (G?. Britain) Ltd.
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we manufacture AND
STOCK many unusual
transformers as regular

catalogue lines.

TYPE AV 479

Primary
10-0-200-220-240v. 50~

Secondar:
4v. 2 amps 10kV RMS Wkg.

One of 370

standard types

in stock for

“ off-the-shelf”

delivery

write  for illustrated and

Sully  descriptive  catalogue.

(SARDNERS RAbiay,

CHRISTCHURCH, HAMPSHIRE
Tel. Christchurch 1024

Jury, 1954

MANUFACTURERS

of
MAGNETIC RELAYS
POST OFFICE TYPE

3,000 and 600
Contractors to:

H.M. GOVERNMENT AND
LEADING MANUFACTURERS

COILS up to 80,0000
CONTACTS up to 8 amps.
S

INSULATION up to 5 kV.

Specialists in Tropicalisation and
Inter Services Jungle Finish.

Conforming to A.LD. and
C.LLE.M.E. standards.

PROTOTYPE Relays made to
specificatlon,

POST OFFICE TYPE KEYS
supplied to specification.

Speedy deliveries
Enquiries invited

12, STORE STREET, LONDON.W.C.I.
Tel. 'MUSeum 2453

Designed originally for use in Hearing
Aids, Amplivox miniature e.m.
microphones are now doing a full
size job in industry and commerce,
Possessing a frequency characteristic
virtually level from 0.4 to above 4.5
Kcfs, speech quality is excellent.
These robust and inexpensive micro-
phone inserts have found wide
acceptance for speech recording,
mobile VHF, and aircraft communi-

cation systems.
". Typical responses :(—
T
2L i

Mll
H— o
teoml | 111 D A
BAEUP L. 24|
\

-70 =
:__e_)/ o 1
small =44
e ]

5 lkefs 5
SPECIFICATION

S
MODELM.2: 0.4 to 6.5 Kcfs : dia, 0.84" x
’ 0.520" deep. Weight $-oz. Sensitivity
) -55dB re : 1V dynefem®. (Std. Z = 5,000
a,
. Y

ohms)

MODEL M.4/5: Illustrated: 0.4 to 5 Kc/s:
weight §-oz. M5 similar to M4 with poly-
thene membrane for close-speaking
applications. (Std. Z = 600 ohms)
Enquiries invited. Prices on application

2, Bentinck Street,
London, W.l. WELbeck 2591
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e

VALVES
for BAND II1
TELEVISION

Introduced to meet the special ‘front end’ re-
quirements of V.H.F. television receivers, these
new OSRAM valves enable a high performance

m Triode pentode fr’equency changer to be obtained at these frequencies with simple
h

Cascode R.F. amplifier

and inexpensive circuitry.

B319 Double triode designed for use as a Heater

. . 1 b
series cascode R.F. amplifier with the accom- v"h ;)ost
panying advantages of high gain and good Characteristics (per system)
signal to noise ratio. The high slope at low Va 90V
- . Ve —I1.5V
anode voltage ensures efficient operation at = :szA
H.T. supplies of 180V. The maximum heater- : 24
cathode has been increased to 250V to meet a4k
a " 3 . . Em 6 MAJV
the special requirements of this application. Base BIA
Heater
IS 0.3A
. Vh 9.0v
LZ3 19 Triode pentode designed for useasa Characteristics
. pentode system triode system
k frequency changer following the B319 cascode v, 170 100 v
pr83e8 . . Va 170 v
3" amplifier. The LZ319 operates efficiently at vii =% — v
. A | 10 14 mA
AT 70-180 v 3
| k! H.T. voltage of 170-180, and gives a high iz 5O o
. . - .
conversion galn with standard circuitry. & 400 PR
Zm $ S mA/V
Base B9A

Write 'to the Osram Valve & Electronics Dept. for further information

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C,2
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ERICSSON TELEPHONES LTD.

| HAVE VACANCIES FOR

SENIOR AND JUNIOR RESEARCH AND DEVELOPMENT ENGINEERS AND DRAUGHTSMEN

to work in their Research Laboratories at Beeston, Nottingham. Posts are
available in rapidly expanding departments engaged in work on nucleonic
equipment, valve developments, electronic switching and computing, and
mechanical design and engineering of prototypes of apparatus, including
preparation of drawings to IDP13,

Posts offer excellent prospects of promotion; applicants for research posts
should have an honours degree or equivalent, and for senior posts must have
several years’ experience in appropriate work. \ _

Applications, giving details of age, qualifications, experience and desired starting
salary, to PERSONNEL OFFICER, ERICSSON TELEPHONES LTD.,
BEESTON, NOTTINGHAM.

i SCALAMP | ‘

| ELEcTRosTaTic |ASK ARTHURS FIRST
' VOLTMETER [ ] % NEW VALVES  roois wspsoisly thosrin shors supais. = ectrie!
We have probably the largest variety of valves in

the country. Let us know your requirements.
AVO METERS IN STOCK

AvoModel 7 ........ocoooviiiviiiiiiiiin, £19 10 0
.. : Avo Model 8 ..................c... £23 10 0
This instrument imtro- Bl e A S a0 S0 000
Ao a completely new Slgrqzldeﬁenerator, Mains and Battery I
. sgﬁiggggfl i’f?éezg;sgigg Electronic Test Meter £40 0 O
WC# e /portqble and robust, and does not Valve Characteristics Meter  ............ £60 0 O
W. 11310 require critical levelling or special Also full range TAYLOR METERS. List on request.

mounting. The movement has

DIRECT READING. § a taut suspension, is critically Leak TL/10 Amplifier and

UALS
VALVE MAN ‘' Point One ** Preampli-

ZERO CURRENT damped, and readings can be |} . .. 5 fier complete .. P c28 7 0
DRAIN. } taken with rapidity and easc. | | Mlrdee 5 0| Chapman Tuning Units €17 6
,I.] . . QOsra aaseseresss 0 ) i
[LHREESSE CObib ceTmods S bl Brimar No. 5 oo 5 0 éeak T;:‘n'mg_ll-Jnlt....'i.... £35 6 3
Mazda, Part 2 .ecoe 2 Gunclizpigipiclite:
1 -5 kV A.C. D.C. Valve corder .........ccovvennene £68 S O
LAMP OPERATES Cat. No. W.W. 11309 Mullard V3 Grundig Microphone... £6 6 0

FROM MAINS OR
4 VOLT BATTERY.

BRIGHT SPOT-

Jacement
3-10 kV A.C. D.C. e 26

2 Recording Tapes :
Cat. No. W.W. 11310 ! Art and Science in et e

All makes in stock.

[}
]
'
[}
[
L}
1
]
PERIOD. |  Cat. No. W.W. 11308
!
L}
1
'
: s=18 kV D.C. and Sound Reprodu:"
]
]

AND-HAIRLINE f by F. y T C.0.D C i
12 k M. tion by 6 erms C.0.D. or Cosh with order,
INDICATOR. 5 V A.C. R.M.S, Brittain, D.FH.... z Goods offered subject to being unsold
Postage 6d. each extra. § and to price alteration.

Please write for illustrated leaflet.

SCIENTIFIC Q.@ INSTRUMENTS | 1515

PROPS! ARTHUR CRAY. LTD.

GRAY HOUSE, 150-152 CHARING GROSS ROAD, LONDON, W.C.2
W. G. PYE & CO. LTD., GRANTA WORKS, CAMBHDGE TEMple Bar 5833/4 and 4765. Cables : TELEGRAY, LONDON
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SELENIUM
RECTIFIERS

consult

HETHER the need is for a single

unit or a supply running into
thousands . . . if it’s a Selenium Rectifier
that must fulfil critical requirements and
maintain its characteristics over long
periods . . . the answer is to be found
with Electrix.

@ Electrix Rectifiers are characterised

by their cool running and consistent long-
life conformity to stated specification.

@ Manufacturers, Traders and Elec-
tronic Engineers, send us your specific
requirements.

@ Your needs may possibly be met from
‘“ standard >’ types, or

@ “To specification”” models can be
quickly prepared.

@ Quotations by return ... and delivéries
a matter of days only.

@ We welcome export enquiries.

Here are some typical ‘‘standard” fuli-wave types

each
Output 12/15 Volts D.C. | Ampere. List Price 9/~
Output §2/15 Volts D.C. 2.5 Ampere. - 13/6
Output 12/15 Voits D.C. 4 Ampere. ® 22/6
Output 12/15 Volts D.C. 6 Ampere. " .35/-

Trade Supplied

@® Heavy duty rectifiers with say
230/250 volts A.C. input and 220
volts D.C. output a speciality.

® We use only freshly manufactured
selenium plates and components,
no ex-W.D. materials whatsoever.

HOUSEHOLD ELECTRIX LTD

47-49 HIGH ST., KINGSTON-ON-THAMES
Telephone: KiNgston 4585

WIRELESS WORLD 95

Estd.

EASY

LEAK Siichiinr

for the Connoidseun

The completely New
“TL/10” AMPLIFIER and
“POINT ONE” PRE-AMPLIFIER

This 10-watt amplifier maintains, in every respect, the world-
renowned LEAK reputation for precision engineering, fine
appearance, and fastidious wiring. The Pre-amplifier will
operate from any well known pick-up, whether crystal,
moving iron or moving coil. Provision is made for Tape
Recorder and Playback and as an exclusive feature, readily
accessible jacks are provided on the front panel for in-
stantaneous use.

See maker’s advertisement—Page
specification.

The total Cash Price for these Two Units is £28.7.0 and our
EASY TERMS are £3 Deposit with order and 8 monthly
instalments ot 70/- carriage paid (crate returnable).

HIRE PURCHASE TERMS also available OVER 15 MONTHS

It you require FINEST QUALITY REPRODUCTION together
with WORKMANSHIP of the HIGHEST ORDER your cholce

LEAIK] %

87 for full technical

*

The very latest LEAK DYNAMIC PICK-UP with
detachable heads is now available.

Suitable Wharfedale, Tannoy & Goodmans Loudspeakers and the
latest Connoisseur 3-Speed Motors & Pick-ups are also available
on EASY TERMS.

The L.R. SUPPLY COMPANY LTD.
RALLCOMBE shemsss SUSSEX

H
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Filling a long=felt need

A valuable, practical book for

television service engineers

Although written specially for the radio servicing engineer who
wishes to embark on TV servicing, this book will be invaluable to
everyone interested in TV receiver fault-finding. It is written for
the practical man in terms he understands, and is fully illustrated
by many clear diagrams. It is strongly recommended to prospective
candidates for the R.T.E.B.—City & Guilds TV Servicing Certificate

Examinations and will be of particular help in the Practical Test.

TELEVISION RECEIVER SERVICING 21s. net. By Post 2is. 8d.
Published for “Wireless & Electrical Trader”

obtainable from booksellers or direct from Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E,1

134-136 LEWISHAM WAY, NEW CROSS, S.E.l4.
Tel.: TiDeway 3696-2330.

REPLACEMENTS

OFFERS DEALERS AND SERVICE ENGINEERS

ANTI-STATIC 0136. 4/6 + 6d. pkg. & post tube.
Applied to the potential points of E.H.T. transformers
and cathode ray tubes, it provides a remedy for

\ ®’ /
corona discharge.

WITH A MINIMUM OF WEAR et SRR RN @arstories with e o

HIGH FIDEllTY REPRODUCTION =
\ _ \\\\\\\\\\\\\ \ MN

Calls for the use of pound. It does not perish or harden. Cores may be

8. G. BROWN PRECISION SAPPHIRE NEEDLES adjusted at any time without any danger of cores

No. | ** Miniature ** Jewel-tipped needle for Ligheweight pick-ups. splintering or formers breaking. 4/6 4 6d. packing &
No. 2 ** Straight '’ Jewel-tipped needle for Crystal pick-ups. post per tube.

No. 3 " Trailer * Jewel-tipped needle for Medium weight pick-ups.
No.4;:’l(nee @e':\d _T{ailer " Jewel-tipped needle for older type WE HAVE THE LARGEST STOCK OF EXACT
eavy weight pick-ups.
No. 5 * Miniature Solid Sapphirs ' needle for Lightweight pick-ups. TELEVISION REPLACEMENTS IN ENGLAND
PRICES (Subject to full Trade Discount) ~—TRANSFORMERS FOR OVER 700 MODELS
Nos. -4, 7/-, plus 2/4 P.T. Post éd. SUPPLIED BY RETURN POST.

No. 5, 9/3, plus 3/1 P.T. Post 6d.

Nos. | and 5 now available with 001" radius tips, for long playing If we cannot replace, we rewind in our own

records. Prices as above. factory. Normal rewind time 48 hrs. for line
There’s an §. G. BROWN PRECISION SAPPHIRE outputs and other time-base windings. Mains
NEEDLE for every type of PICK-UP types 7-10 days.

An instructive and interesting Brochure gladly sent on request.
Write to Dept. W. .
Send 9d. stamps for replacement and rewind manual.

This is not just a price list, but a valuable reference for

7 S

%. 6 !8['0“7" {ft SHA{:SPE:RE SF‘xA:;FOZD;:‘EfT“" service engineers.  Various modifications are given, also
ol iR o ton : a guide to sliders and controls.
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({ola Ge estion

The Final Word

In all radio reproduction it is the LOUDSPEAKER
which has the Final Word. It is the LOUDSPEAKER
which finally determines the quality of reproduction.

97

The finest radio receiver in the world can only
give indifferent results if fitted with an indifferent
LOUDSPEAKER.

It is the LOUDSPEAKER which re-creates the sound
and it is the LOUDSPEAKER above all which must
be BEYOND REPROACH.,

We have loudspeakers for every purpose and set manufacturers
are invited to collaborate with us on all problems relating to

sound reproduction.
({o Ge estion Led:

Model P44
Lightweight 12” Loudspeaker

FERRY WORKS,

THAMES DITTON, SURREY
Telephone : Emberbrook 3402-6

MODERN ELECTRICS LTD,—
164, Charing Cross Road, London, W.C.2. Tel.: TEMple Bar 7587.
Cables : Modcharex, London.
Export enquiries welcomed. Immediate delivery from stock. Prompt attention to post orders.
RECORD REPRODUCING TEST EQUIPMENT I MICROPHONES
TAPE RECORDERS DA a3 .
GRUNDIG TK9 ...... €8 5 0 Model 8 ........c..... 0| Mic22 (Crystal) ...... 0
BAIRD Soundmaster... £68 5 0| COLLARO TRANSCRIPTION Model 7 (latest) 0 Mic inserts for above 0
BAIRD Mk. Il ............ £61 19 0 Model 2000 . £13 [ Uniminor Mk. Il 0 Mic 16 (Crystal) . 0
CEOR:.'(_)GXI}APH# E;z I: g Model 2010 ......0..... €18 6 6 Electronic Het;r . [ Mic 35-1 (Crystal) 0
EXION Wide Band Sig/Gen... £30 0 0
WEARB AT Bick. © ° Eé%xkn'?cgﬁ?/s“ RCBOA, |  Valve ~Characteristic 6 0 0 Llﬁgu:ﬂrﬁg; €515 6
‘A for Det : Meter.......... 0 wit|
€5 0 0 TA”:‘C' s BRSO Bgcal heads. | e o . "€5 5 0] Table base for above £1 1 0
TRUVOX TAPE DECK CONNOISSEUR 10KV Mult
€23 2 0| 3spd. oo €3 8 11| Modelg P f & 5 0| RESLOMIC(Lowimp.) €6 0 ¢
H URA Rib S0
SPEAKERS okl 5 - RVA Ribbon & oo
RECORDING TAPES TRUVOX Agsd::é: Q0 SLINoL Mumetal Tmnsié';;v;;r £ 15 0
GRUNDIG IRTaN3ONy.. 1. m5...... £2 5 0 0| MICROPHONE STANDS
422 o acs] 2} 12 g W.B. STENTORIAN g Floor, 3 extensions... £3 12 6
HF. 610 . £210 6 4 Table Stand ............ £ 1 0
€ 2 6 HE8I0 £ 0 6
4 S kg2 LgeT’ 9 c%fcsilloo:‘cope 1035 ...£120 0 0 . 70
8 o] R B 6 iloscope 1052 1 £l04 0 0 Point i, FLIiE £8°7 0
GOODMANS Volt: Calibrator 1433 £18 5 0 Ponr)tz TL.25 £34 7 0
Axiom 150 Mk. Il...... £10 5 6 TAYLOR Vari-siope pre-amp... £12 12 ©
SCOTCH BOY 01500 Axiom 102 .0 e 18 2| TRUEEAR 0 st Gear in Wspe v | 3
1,200fc. .. £115 0 Axiom (0} | A ch nit SRS 2
600fc. _.... - £ 1 0/ WHARFEDALE SOLON. New Instru-
Spare Spools, 1,200fc, 4 3 (C S e oo £17 10 0 PICK-UPS ment Iron 200-250 v.
Spare Spools, 600ft.. 33 Super 12 CS/AL 0| ACOS ASEWh sses.. DR 19 8
FERROGRAPH Wwi2 CSOCSB ‘(], Hég}o ......... cooo00 £3 6 1
£2 5 © Golden 10 CSB......... DE
€3 3 0| Super5 and BCS/AL u 13 3| X.M.S. Magnetic ...... €6 9 5|ALL GARRARD, CONNOIS-
9 6 Bronze 10in. ......... £4 12 9| CONNOISSEUR SEUR, DECCA and COLLARO
Bronze 8in. ............ €3 4 0| Superliweight ...... £:9' s g HEADS. SAPPHIRE and DIAMOND
f: Iy & W.B. Crossover Unit... €1 & & cohireHeads o €3 6 3| 5rvi|for the above HEADS NOW
8 OI W.B. Tweeter Unit ... £3 15 6 Type Qor P ......... 314 4| AVAILABLE.
H.P. Terms available on all items over £10. 0. 0
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memﬁ T e S e
“ UNITELEX PRIMA " PORTABLE TAPE I T T
RECORDER. Incorporating the latest Truvox THE FINEST H.P. TERMS ‘ Cash | Deposit 6thl Izhl
Tape Deck. Features include ultra modern IN THE BUSINESS Price oD { monthly
cabinet design, giving exceptional lightness and ) BaEn s!payments
portability without sacrifice of quality. Push- |0 4o ns Axiom 101, 8in. L/Spkr. .. €612 1 £2 4 . 15 9 8 1
button control on mechanical side, twin-track . ClIA 612 6| € 4 2 I
heads, dual-speed (74in. and 33in. per sec.), giving Garland Amplifier A 8 15 9 8 1
up to two hours playing on one recl of tape; |Wharfedale Golden CBS. 10in. speaker €8 6 7 |[£15 7 19 11 1o 2
'“‘"ics"",i,,,ﬂ‘.:;‘;‘.‘“IS,,a?':lZ“bal‘:“a‘.. JESnune |Goodmans Audiom 60 Speaker........ | £812 6| €217 6 /¢ 0 8 1o 7
controls; magic eye recording level indicator; |B.S.R. 3-speed single player. GU4. \ €9 5 0/£3 1| 8|£ 2 2 H
provision for use as straight playback amplifier |Connoisseur Pick Up, 2 heads ..... £ 5 6(€ 110|€ 2 2 o4
. . p’
?;o’irv‘\:reif\oa'l—dlgilv:yeeﬁi::ric:ﬁ.’i‘ggﬁf(slL:_s‘::tatkse.?u\:,p;;‘; Leak Pre-Amplifier ................ l €9 9 0]¢£3 3 0/£1 2 7 "n 7.
provision for (e.eding two ex;‘e?al spea"kers or GWhadrfedaleAw|2/cs|.502IPr:1‘k“|| . ;9 I15 0]£3 5 0)€ 3 4 1nn
amplifiers. Price, complete with filter cell micro- oodmans Axiom 150, Mk. ll.............. o 0 5 6|£3 8 &£ 4 7 12 7
phone housed in recorder, and with 1,200ft. reel of -speed Single Player...............
high coercivity tape, 57 guineas. H.P. terms Is-tellia“che.ecl' s'",g,lepplaler”il'f."". i ‘I: 10 0]£310 0 12 10
19 gns. deposit, 12 monthly payments of £3/13/2. eal arislope re-Amplitier...... (£1212 0| ¢4 4 0] £1 10 2 15 6
Send 24d. stamp for illustrated brochure. Collaro Auto-changer. 3RC/531 ......... £15 310 |¢5 1| 4 — 18 8
GARLIAND AMPLIF}ER ACII.IdSeI(-c;gtained B.S.R. ‘““Monarch’’ 3-speed Auto-change [¢i6 10 3| ¢510 1]¢1 19 & £l 0 3
general-purpose amplifier, providing 3.5-watts
output. All power supplies derived from mains Lane Tape DeSk' MY L £1710 01516 816 110 | 5
transformer, ensuring isolated chassis. Standard |Collaro auto-changer. 3RC/532 . £17 10 0 | €5 16 8 — £1 1 4
valves throughout. Volur?e da:d kTctlne Con;rdls Connoisseur 3-speed unit .................. €23 81l | £7 16 4 - £l 8 8
incorporated. Negative feedbac oop. rice
€6/12/6 plus 5/- carriage, ecc. Weight [0lb. - I"";",’,‘PT“P: geck”r:\k "'l‘%;"'; """""" £23 2 0/ €714 0| €215 3|41 8 3
TRUVOX TAPE DECK MARK Ill. In- |L€2 CIUSASIS mple €28 7 0|9 9 0 €3 7 9|£114 8
corporating high impedance mu-metal twin- Q.U.A.D. Ampllf'er with pre-ampllﬂer €35 0 O (€11 13 4 (¢4 3 8 |€2 2 9
t;i;‘; hea:sslTrO-speed capstan, ‘orT;‘ape :‘peeds Unitelex ‘ Prima” Tape Recorder.
of an 1 inches per second. ree heavy- .
duty motors allowing for fast forward and rewind (Descnbed above). 17 0 €19 19 0] € 3 0]£313 2

facilities without tape handling. All controls
operated by electrically and mechanically inter-
locked push buttons, Price £23/2/-. Send S.A.E.
for full particulars, Plus 10/~ carriage, etc.
Delivery from stock. Send 24d. stamp for details
of this and of suitable amplifier,

GARLAND BROS. LT

CHESHAM HOUSE, DEPTFORD BROADWAY, SE.8.

wiy vt BUTLI) vour own?

Not only are the RECEIVERS, AMPLIFIERS AND TEST EQUIP-
MENT in our Handbook second to none in performance and looks,
but the knowledge that you have BUILT IT YOURSELF will make
you EXTRA PROUD! The secret of first-time success lies in using our
ALIGNED COMPONENTS, including ready-punched chassis,
and fully identified parts. REMEMBER, NO ALIGNING OR TEST
GEAR REQUIRED! and with our ** EASY AS A.B.C."" CONSTRUC-
TION SHEETS it's like **falling off a log "1 SEND 26 NOW for
our famous ** HOME CONSTRUCTOR'S HANDBOOK ' con-
taining on 50 glossy art pages full information enabling you to
build ALL of the following high-class equipment:—

% 3-VALVE 3-BAND SUPERHET. FEEDER UNIT.
% 4-VALVE 3-BAND SUPERHET, «« NORM./HI-FI/
GRAM.” FEEDER UNIT.

* 4 VALVE 3-BAND A.C. SUPERHET. (P.W.

NET.”
% 5-VALVE 3-BAND A.C. SUPER. (with Gram.)
5-VALVE 3-BAND A.C./D.C. SUPERHET.
6-VALVE 3-BAND A.C. SUPER. (with Gram.)
6-VALVE 3-BAND A.C./D.C. SUPER. (with Gram.)
% 3-VALVE 2-BAND «“ LOCAL STATION"'" SUPER
QUALITY FEEDER W/BASS-TREBLE CONTROL.
FEEDER AMPLIFIER AND POWER PACK.
MAGIC EYE TUNING INDICATOR UNIT.
SIGNAL TRACER A.C.
5-WATT QUALITY AMPLIFIER A.C. with NFB,
10-WATT P-P QUALITY AMP., A.C. with NFB.
% SIGNAL GENERATOR, A.C, etc., etc.
REMEMBER NO TEST GEAR REQUIRED!
Apart from construction details and large blueprint circuits, it
contains complete parts lists and technical descriptions of these
outfits, set building hints, servicing hints and tips, facts and for-
mulae, resistance colour Code, symbols, data, etc. AND our current
catalogue. This publication is now acknowledged to be at the top
of its class! Over 70,000 copies sold! All parts always in stock,

Be wise and
DON'T DELAY—SEND FOR YOUR COPY TO-DAY !

Also obtainable from W, H. Smith & Son, and leading booksellers

RODING LABORATORIES

(Dept. WW6) BOURNEMOUTH AIRPORT, CHRISTCHURCH

“ CORO-

2 22

ot

ALL GOODS NEW AND UNUSED (except where otherwise stated).
PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME AND
ADDRESS POST ORDERS TO OUR DEPTFORD ADDRESS.

EARLY CLOSING .THURSDAY,
OPEN ALL DAY SATURDAY.

SHOP HOURS : Mon: Tues: Wed: and Sat: 9 a.m.—6p.m. Thurs:9a.m.—Ip.m. Fri. 9a.m.—7 p.m.

5 OBELISK PARADE, LEWISHAM, SE.13.
TEL.: LEE GREEN 4038

TEL.: TIDEWAY 4412/3

‘The elementary laws
of Mechanics. . . .

Mechanies for

the Home Student
by Eric N. Simons

In association with W. D. Burnett, B. Eng.

A valuable book providing a plain explanation of the
elementary laws of mechanics that will be comprehensible
to anyone.

It is especially useful to those unable to attend organised
classes, being a comprehensive ‘teach yourself >’ volume
that can readily be followed with no previous knowledge
of the subject and without the aid of a teacher.

Published for “ Mechanical Handling.”

83" x 53" 152 pp. 132 diagrams Ts. 6d. net. By post 7s. 10d.

From booksellers or direct from ;-
lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E,1
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WE PAY TOP PRICES

AMERICAN SURPLUS '
ELECTRONIC EQUIPMENT

LOOK AT THESE EXAMPLES I
for equipment in good condition ’

Receiver, R54/APR4, complete
Transmitter, ET4336 -
Scanner, RC9%4 ’
Test Set, TSI3
Frequency Meter, TS175/U
Frequency Meter, BC22I (

WOULD YOU
DO THIS...

to the soldering instrument

you are at present using ?

On March 6th three “LITESOLD*’
eighth in. bit models were
connected to a 240V Mains and
have been left connected day and
night ever since. Tested daily,
they were still functioning satis-
factorlly when this advertisement
went to press.

What a robust mains element—
over 2,000 hours saturation test
and still doing the job!
Remember, this “ LITESOLD

HERE FOR FUTURE REFERENCE

Receiver, BC348R ...................ocevvvvieinnnn, .
Receiver, R89/ARNS

Control Box, 23270 ~¥ model is the smallest in the
Klystron, 723A/B oy : world with a fully insulated
) < mains element—see its speci-

We pay similar remarkable prices for:— | s fication below.
RECEIVERS. RIiil/APR5, RS/ARN7, ARSSD,

R65/APN9, BC1033, BC348. ' v SPE'C'F'CAT'ON

Weight

TRARB_:_IS/E\EL\;FRS. ARCI, ARC3, TCS, BC800, 8 s.;.x:r:e"cglrtl f:',‘es; e Yl Londiny
TRANSMITTERS. T)I/APN3, ARTI3. o Fixed or re- | i |
INDICATORS. IDI7/APN3, BCII51, BCI152, I-81A. = el GENRSAR |
TEST SETS. Any unit with prefix *“TS*" and s | 3 l s a3

IE19, 1-208, 1-100. R R

MODULATORS. BCI091, BCI42.

SYNCHRONISER. BCI 48.

POWER UNITS. RA34, RA42, RA62, RAS8S,
RA90, MGI49, PE98, PEI58, DM28, PUI6.

TUNING UNITS. TNI7, TNI8, TNI9, TN54, I
TUS7, TUS8, TUS9.

CONTROL GEAR. BCI150, BCI145, JBSI, JB9S,
JB98, JBI02, C45-ARCI.

And aimost every American made unit even if not

mentioned above.

Phone us immediately, transfer charge.

PRICES
” Fixed Bit, 19/8. 13;' Fixed Bit, £)/l/-
~ Fixed Bit, £1/2/6. §° Fixed Bit, LI'/S/G.
” Replaceable Bit, £1/1/6. 13—” Repl. Bit, £1/4/-
“ Replaceable Bit, £1/5/6. }” Rep). Bit, £1/8/6;

ACCESSORIES
SAFETY SHIELD _ HEAT GUARD

H
H
H
.
:
E g}!legd. design No, 871109) (Pat. Pending and

ese ghields haye been Regd Des. Applied For
designed to suit the range of Ths lnc,e“‘ipg e o)l
*LITESOLD " Instruments Polythene and P.V.C.
insulation and the minla-
turization of modern
electronic equipment his
now made some form of
protectlon against burns
to Insulation during
soldeting operations
desirable 1f not essential.
The unique **LITE-
SOLD > Heat Guard
attachment eliminates
the risk of damage to wir-
ing and heat sensitive
components when worke-

pll* |

TC OVERSEAS BUYERS

and meet requests for
safety shields which can be
used at the work-bench.
By using a Bafety
Shield between solders
ing operations, not only
will the risk of acci-
dental burns be elim-
inated, but restoration
of heat to the bit tip
is facilitated in the
vertical position,
and the handle (s
readily accessible
when again re-
quired for use.
It may be

We have the largest stock in Europe of American
Government surplus electronic equipment and we
would be pleased to quote by return of post against
your enquiries. The foilowing are a few examples |
only of the equipment which we can supply from stock. |

ing under normally In-
accessible or congested
conditions.

The Heat Guard is
made from spsing steel
wire and is Chromium
Plated. It ls excepe
tionally strong yet so
light that It does not
affect the balance of the
Instrument. Fitted inan
instant by merely push-
ing into the handle tube,

mounted near
the front of
the bench, or
ajternatively / d
maybe fixed L.\QJI
to a wall (< o -
or parti- - 4 =
tion. The ‘ e
shieldy ure
made in

ET4336 Transmitter.
SCR720C Search Radar, complete
BC348 Receiver.
ART13 Transmitter.
Deal with the firm that has
been established for twenty-five years. |

ALTHAM RADIO CO.

JERSEY HOUSE, JERSEY ST.
MANCHESTER 4

Telephone: Central 7834/5/6

Duralumin and mnormaily have a red ano- its unique desigo avolds
dised finish, but other colours are avallable any obstruction to the
to speclal order. operator's fleld of vision.
Prices Prices
17 Bit Model. ... . ... B 4" Bit Model ...... 4/6
” Bit Mode) ..... . .. 5/8 %~ and }° Bit
1* Bit Model. . 5/8 Models. .......... 4/8
i” Bit Model. . oo 6/8 #° Bit Model...... 5/~

Like some more * Gen '—~then write to the Sole Manufacturers.

LIGHT SOLDERING DEVELOPMENTS L™

106, GEORGE ST., CROYDON, SURREY
Telephone: CROYDON 8589 —————

IF NOT ORDERING TODAY MAY WE SUGGEST YOU PLACE A
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—CITY SALE & EXCHANGE—

THE HI-FI SPECIALISTS LIMITED
90-94 Fleet Street, London, EC4 Phone: Central $391/2

All the following are available from stock :

Special Offers: R.D. Senior Amplifier £28 0 0 Leak TL/12 amplifier, 12 watts .

output ... 70
Line-a-Tone Tape Deck,asnew... £10 10 0 R,D. Senior Control Leak TU/IO i G
: : eal amplifier, watts
T';'n',‘;"T’”D“""‘°"°"°d £8 18 0 Unit. ..o £15 0 0 QUEPUIE -ooevceveeaenn et acscraeenes £7 17 ©
Lane Tape Deck, shopsoiled only £15 IS © Leak Point One preamplifier ...... £10 10 O
Garrard RC70A Autochange Gram
NIE e T e cenat €4 4 0 Leak Varislope preamplifier ...... £12 12 ©
e oheed Autochinie O™ @ 8 o0 Acoustical QUAD Mark Il ampli-
Garrard T 3-speed Unit, 2 Decca fier . e . . sy - - N £22 10 ©
XMS Heads ......cooovirrinrsrrenns £10 10 0 Acoustical QUAD Control unit... £19 10 0
Decca 2-speed Transcription Unit £7 7 ©
B.S.R. GU4/M 3-speed Unic, less Lowther Corner reproducer in-
heads ... ..coiiiiiiiiiiiiiiiiraas £4 17 & corporating the P.M.3 drive unit £96 0 ©
Wharfedale WI0CSB in baffle ... £12 12 ©
Sound Sales Reflex Console Wh“';fdale treble speaker as- “ER 0 o
Speaker .......... restresisseraas oo 1010 © R.D. Minor Amplifier sembly .
Sopdmans 13in high lox Adom * 0 T3 \ares output v £12 17 § Tamoy dul concentrie 1Zin.
R.A. 8in. Unit with transformer ... 15 0 R.D. Baby dé Luxe ORI C TS PE e T
T e O <2 LB Bl .0 £14 0 o Chapman FM8| V.H.F, Tuner ... £18 10 0
Deccola 9-valve Amplifier, as new £19 19 © Ch $.6 3- Tuner ...... £30 O O
R.D. Minor Amplifier, perfect ...... ¢ 9 o R.D. Junior Mark II RLEY wave 08
Gramophone Amplifier  with preamplifier ............ £9 0 0 Connoisseur 3-speed motor ...... £23 8 1!
.............................. £12 12 ©
Acoust:cal QUAD | Amplifier and . Collaro 2000 transcription motor £13 9 §
PrBAMP, .iiviroicrurariruearroocaaras 20 Hire Purchase Terms on new appara-
Dec::: PG Ampllﬁer. iy metal 15 o tus over £10—deposit, and balance Also complete stocks of Wharfedale and
Eddyston over 6, 12 or 18 months. Goodmans speaker units, Connoisseur,
Receiver, as new......ocovvvvninnnren £25 4 © Decca and Leak Pick Ups.

PART EXCHANGE OUR SPECIALITY—Write with details

® T/V TECHNOLOGY \\\Fl:/,/

® RADIO ENGINEERING  ~Repucer=—
® ELECTRONICS LIS
® RADIO SERVICING  /1'\

There’s a big future in T/Y and Radio.
your knowledge,
background.

Act now !

1.C.S. offer courses of instruction in—

T/V TECHNOLOGY @ ADVANCED SHORT-WAVE
RADIO @ RADIO ENGINEERING @ RADIO SERVICE
ENGINEERING @ RADAR @ ELEMENTARY ELEC-
TRONICS.

1.C.S. will also coach you for the following examinations :—
B.L.R.E. ; P.M.G, Certificate for Wirelgss Operators ;
Radio Serwcung Certificate (R.T.E.B.) ; C. & G. Tele-
communications, etc,, ete.

DON'T DELAY—SEND COUPON TODAY for free descrip-

tive booklet, stating which subject or examination interests you,

Fees include all books needed. Examination studsnts coached
until successful.

Dept. 223E, I.C.S., 71 Kingsway, W.C.2.

INTERNATIONAL CORRESPONDENCE SCHOOLS.
Dept. 223E,

International Buildings, Kingsway, London,
w.C.2.

{ am interested in your special Summer Term offer.

U . T« o 2o sanasiserenss s sser s ooes SRS REE LT
Name ..o rnerenen, e eI e o S Age

(Block letters, please)

Addresst....... EEEEEEREEtT xoro oo [T .o T fevense

Increase
Back up experience with a sound theoretical

@©=AX PRECISION CONNECTORS
Belle); on af/ COUNTS _
= »

® machining
e performance
e price

o delivery

The most comprehensive range of

U.S. CONNECTORS outside the U.S.A.

@O-AX Connectors
CO-AX Cavies R.G. Cables
Microdual drives.

| TRANSRADIO LTO. 138A0romwell Rd. London SW. faésizs
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The best of Tape Recorders—and an
INDEPENDENT P.A. AMPLIFIER as well!  * i for dosit o

special Dealer
One of the many features of the SIMON Portable Tape ] f“""v\»\ {,‘::gff;ess‘;z:fz Ili[‘l’:rg
Recorder is the provision of facilities for entirely in- i . e

dependent use of the amplifier for public address, record
reproduction, etc. at 10 watts output power.
‘This versatile and brilliant Recorder was designed for
the user who expects—and appreciates—the best.
Two hours’ recording time. Twin tracks, two
speeds. Frequency response : 50-12,000 c/s at »
7%in./sec. and 50-7,000 c/s at 3iin./sec. Bass
and treble independently variable.

SIZE ... 18in. x 15 in. x 10 in.
LOUDSPEAKER ... 64 in, built-in monitor
POWER SUPPLY ... .. 200/250v. 50 Cycles A.C.
INPUT CHANNELS ... High impedance for microphone ;

low or high impedance for radio % Wipe.

POWER CONSUMPTION e .. 100 watts approx, \ - s

ﬁtﬂb/@ TAPE RECORD ERWY«s!

Ask for + Monomaster ' Finger- < Fast rewind and wind- SIMON for
“ THE GENTLE ART OF TAPESMANSHIP ** tip ** Control on. Sound Recording
and Information Sheet T1é - Y Provision for Remote ata
SIMON SOUND SERVICE L7D. (0ept. W) Control. Sensible Price

48-50GEORGEST., LONDON, W.|. Phone: WELbeck 237! (5 lines) Y Three motor drive < Drop-in loading.

Hlustration shows :
Master Power Unit,
Master Energising Unit,
Indicator with 3" meter.

A compact, versatile system of instrumentation for

the measurement of force, load, displacement, A
thickness, pressure and weight—readily adaptable to
your requirements from one to six channels with
the utmost economy. A system of vital Interest to 3
users and makers of machine tools. BDULTUN PAUL ELELTRUNIES
A comp!=mentary range of transducers and load cells "
g BOULTON PAUL AIRCRAFT LTD,
Write today for further particulars. WOLVERHAMPTON

Manufacturers of Six Channel C.R.T. Film Recorders, Transducers,
Strain and Load Indicators, Load Cells, Integrators and Timers,
Precision Automatic Manometers, Stabilised Power Supplies, etc.
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XH 10/8 A XP 12/6 | XY14C 17/8 | XFYI2 17/6 | post 8d. Lower
XD 10/8 | X¥ 15/6 | XFW10 17/8 | XFG1 21/4 | ope-Year Guarante

X8G 15/8 | XL 10/6 I XW0.76B17 6 | XFY1017/¢

The High Quality Portable ‘* ELIZABETHAN » Tape Recorder 2 Speed. L
Recording medium standard }in. plastic coated tape. Tape speeds, 7}in. and 5in,
persecond. Runningtime, 60 or 90 minutes, Rewind, 60seconds. Frequency range.
40 ¢.p.s.-10 Ke. at 7{in. persecond. Loudspeaker, 6in. Moving Coil. Output, 3 watta.
Mains supply, 200-250 A.C., 50 c.p.s. Mains consumption, 80 watts. Dimensions,
164in. x 13}in. x 8}in. Weight, 35lb. Supp. with crystal mic. and 1,200ft. of tape.
Fully guaranteed.

DESIGNED to have many uses, THE ““ELIZABETHAN"’ features these points:—
Twin track recording, doubles playing time per reel. Fast forward and rewind.
Separate mic. and gram inputs. Separate amplifier position to enable use as high
quality amplifier for disc record players and R.F. units. CUEING BTRIP for ease i.q
finding recorded information or music. No unlacing of tape. *' MAGIC EYE
recording leve! indicator. Varlable tone control for playback. Provision for Ext. L/8.

Great Britain’s Valve Mail-Order House »
D (2.0002 :RD'M / RADIOH ® VALVES
&) VALVES & 2/
/ S A I- E TYPE 9d.) it 746 HIGH ST HARIFSOLRNR)
Types and Prices subject to stock. We may send OlA ... 2/-954 ...... 2/~
equivalents. When ordering cross (blank) postal order. 1B4 ... 3/-[117Z6 .... 7/-
] 1H6 ...... 3/-|4TBA ceee B
/= / BAITISH,
SERVICE SHEETS : e oo e :
The one you require enclosed. if avallable in a 10/6 % f_5 f:‘ggu %g; 2A63 7; ‘ISBPA 5; AMERICAN:
dozen assorted of our best choice. 183 EF33 ..16/ ceee 20 oo Bl= BATTERY,
TAYLOR METERS ON EASY TERMS iﬁl g::i‘; %%5 2A7 ..., 3-{71A ... 2/ A.C.
10 Monthly Totsl H.P. 8/10 | EFs0 ..22/1 §?B7 .... 2/-)2028TH .. 8- end
Model CashPrics  Deposit p'mentsol  Price 12/~ | EFSo .. 22/1 l6F7 ... g-[215P .... 2)- UNIVERSAR
£ d (£ d| £ d| £ 0 dl 181 | Beot 281 1o o/ | 220PT ... 4/
208 | 1515 0 l 7 3/110 2/17 811 ;- 140 e ACHLDDD g/
w8 | 3510 0 16 6 9 28 0 14/ BLay .- 202 lioses .. g -
66A | 2210 O 7 6 3 0241 14/ E{::n . %g; s EF6...... 17/8
na 1210 0 1117 81 4 0 131 ) 33 (B B2 B 2-lpp 3/-
ZR 3 22118 8Iki 6ALS /4 | 6X5G ..13/3 | EL41 .. 185 | .- 3l |pors ... g
88A | 2110 O 4 82 1 2231 3 1561(1W4) 13/3 | EMI . ... 16/ 48 ... 4/~ | PM24A .. 7/8
110C 410 0 3 8|/17 0|16 2L .- 1373 o 50Y6 |Px25
120 | 970 0 7 0| 17 3| 918 1 8l _Px25 10~
130A 15 0 0O 5 0 8 8|18 1 2/3 “ DEMOBBED VALVES MANUAL™ 2/3
170A | 24 0 O 12 0 (2 511 261 Giving equivalents of British and American Service and
190A 2210 0 76 3 0241 | Cross Reference of Commercial Types with an Appendix
240A I 14 0 0O 2 0 6 9'15 of B.V.A. Equivalents and Comprehensive Price List.
2604 | 38 15 0 10 3 10 4 |40 1 We have still some Vaives left at very oid Budget Rates
520A | 1000 110 0| 19 2|11 334%). i I —
2%0A 1 29010 0 4 8 6 216 5 '3212 8 ROD Antennas, 1ft. sections,interlocking and extend-
A[ ZIDGET AND  The oppoite can be supplied ing, copper plated steel. BARGAIN 2/§ doz.
HIV SUB-MINIATURE for 2 volts at the same prices. TYANA TRIPLE THREE
VALVES also Type XV8 2.0 v. at 8mall Boldering Iron. Latest deveiopment. Complete
MIDGET TYPES 15/6. with detachable beneh stand. Post 1/-. 19/6
SUL-MINIATURE [LYEFS B I B The uew_.s in one '.'."oolv. Strips insulation /
Xw 15/ | XL0O'10/6 XY1.4B 17/6 | XFY11l 9/ | 25L6GT 16/5 ' without * nicking ‘' wire. Cuts wire—no 3 6

TERMS: Deposit £16/16/-, balance in 12 monthly inatalments of £3/4/5. or 48 guns- Cash.

rough odEesA Bplits flex.

Deposit and Monthly L
AC ELECTRIC 10/

PAINT SPRAYER

Just plug in and spray, Easier
than a brush and twice as fast.
75/-, post 2/-. With THREE
cefling adaptors.

BLACK & DECKER

HANDY-UTILITY #in, Portable &l
Electric DRILL.

Deposit £2
CASH PRICE £5/19/6 10/6
or 9 easy payments. Monthly

(reso)

Heat, shock and moisture proof.
Diameters from 0.5 mm, to 30 mm,
in 36" lengths. It is manufactured
in all colours and bi-colours.

SPICERS LIMITED

19 New Bridge St., London, E.C.4. Tel.: CENtral 42(I

High Sensitivity
DOUBLE PURPOSE
METER

PANEL
MOUNTING

Moving Coil Ranges
from 15:A

Moving Iron Ranges
from 5 Milliamps

Movements are independent of each other and any two

ranges may be incorporated. Panel space is saved and

it enables more convenient observation of inter-

dependent electrical quantities. Send for prices and
full specification,

BRITISH PHYSIC I.B t. ORATORIES
\,‘__\ '

RADLETT, HERTS. Tel.: Radlett 5674/5/6
London Stockist :
M. R. Supplies Ltd, 68 New Oxford Street, W.C.1
Ty
C— s

dm B8P 2
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Does not curl—lies flat on the transducer
head, giving better frequency response,

and smooth tracking.
Has the lowest possible surface friction—
Has the best possible dispersion of oxide

particles, free from coagulatlon. and
flocculatlon ensuring low noise level.

MAGNETIC

WIRELESS WORLD
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reasons Why those concerned

with recorded sound choose

Gives the highest possible signal-to-
nolse ratio—excelling in high-frequency
response.

Has a superlative dimensional stability—
negligible stretch, and the highest possible
tensile strengeh.

Discourages static collection during fast
forward, and fast re-wind operations.

The Kraft Paper base has been selected
after careful development with the paper

FERROVOICE

RECORDING TAPE

The pigment s dispersed and milled, with
the highest degree of control, thus
ensuring -3 uniform dispersion of the
oxide particles within the binder,

The spools were designed to incorporate
the *‘universal*’ hub, perfect balance,
and negligible rotation noise,

technicaf staff.

*“ FERROVOICE ** has a Coercivity of
270 oersteds (BHC) remanence

730 gauss, when subjected initially to a

““ FERROVOICE ™ products are subject
to continuous development by our

manufacturers—flexibility, and super-
calendering being prime considerations.

The Lacquers are pigmented with the
highest grade powder. The Individual
particle size is less tha one micron
{0.000039 inch).

22/6
MAGNETIC COATINGS LIMITED

38 GROSVENOR GARDENS LONDON SWI Telephone: SLOANE 9129

WORKS & LABORATORY: 25 DASHWOOD TRADING ESTATE
LONDON - SWI2 BALHAM 5579

correctly heat-dried to preclude magnetising force of H = 2,000 oersteds.
"blocklnx ' and sticking, layer-to-fayer,

under storage conditions.

reducing wear on transducer heads, and
guide pillars.

é%#%%

The Lacquer is formulated to attain the
maximum adhesion to the base material.
Suitable for Single or Double Track Recording.

on Tin. Diameter Spool—Frequency response 50 C.P.S
ke/s. at 7.5 in. per sec. Breaking strain exceeds 4lb.

Length 1,200f¢.

N0 RETAIL

PRICE

LARCH ROAD

If it’s Components

ACOS LAB
ADCOLA LONG & HAMBLY
ALTEN TE MAZDA |
AMPLION McMURDO
ARROW ; MORGANITE
AVO
BELLING LEE MULLARD
BEANDENBURG MULTICORE
BSR | |  NORMAN PRICE
BULGIN OSMOR
CELESTION PARTRIDGE
COLVERN i | PIECO
CYLDOK ' ROLA
DENCO | -SCOTCH BOY
EonN AN ' SotoN . CmL
TAC TAYLOR
i |
GARRARD | VIEWMASTER
GOODMANS WEARITE
GRAMPIAN WESTINGHOUSE
HAYNES WEYMOUTH
HUNTS WHARFEDALE

JACKSON |

Write now for
CATALOGUE NO. 12
@ 70 PAGES

RADI@®

PRICE Iy-
® 250 ILLUSTRATIONS

SERVICING
82 SOUTH EALING ROAD, LONDON, W.5.

COo.

Next to Sth. Ealing

EALing 5737 Tube Station
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ELECTRO-
MAGNETIC
COUNTER

MAJOR TYPE 6 x I} x I} ins.
FOUR FIGURES
TWO TYPES
3 ohms operates on 3/6 Vo. D.C,
500 ohms operates on 1824 Vo. D.C,
17/6 Post & Pkg. 9d.

MAGNETIC RELAYS
UNISELECTORS
KEY SWITCHES
NN NN

2 JACK DAVIS (RELAYS) LTD.

36 PERCY STREET - LONDON °* W.|
MUSEUM 7960 LANGHAM 4821

THE EDDYSTONE MODEL 740

A British made Communications Receiver of the highest quality and scnsitivity

at a moderate price,
£43/15/- (H.P. Terms Avallable)

8 B8A valves comprising R.F. Amplifier, Frequency Changer, I.F. Amplifier and
A.G.C., A.F. Anplifier and Detector, Output, B.F.0. Noise Limiter and Full Wave
Rectifier.
TUNING RANGE F

Range 1.30.8 Mcfs to 10.5 Mc/s.

Range 2. 10.6 Mefs to 3.7 Mefs.

Range 3.3.8 Mcfe to 1.4 Mecfa,

Range 4. 208 Metres to 620 Metrea.
Accuracy of better than 0.5%. Range 4 includes the lnternnﬁon&l Distress Wave.
GENERAL CONSTRUCTION
Aluminium diccastings are used for the {ron'. panel nnd '.uner unn chaula 'l'he
cover is of steel, ﬂtted ulth Uft-up ld and 1y
finished component

. POWER SUPPLY. 110 volts and 200/240 A.C. oniy. Of From 6 volts with external
vibrator unit.
Further technical details of this or any other Eddustone Receiver gladly supplied on request.
Latest Eddystone Components Catalogue }/-.
The

Eddystone
Specialists

SERVICES LTD.,

S5S COUNTY ROAD, LIVERPOOL, 4
Telephone : AINTREE 1445 ESTAB. 1935

POLYTHENE
F. EQUIPMENT

(AMBYTHENE BRAND)
L FORMERS

Send for particulars and Samples

AMPLEX APPLIANCES (KENT) LTD.

19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT
(RAVensbourne 5531)
All export enquiries to

ANTEX LTD., 3, TOWER HiLL, LONDON, E.C.3

BELCLERE '

MINIATURE

STANDARD INPUT
TRANSFORMER

Small, efficient, low priced, size lin. x fin. x }in. overall as illustrated.
Uses : For coupling inputs of 3-150 ohms to normal type pentode vaives.
Specification : Ratio 1-50, Primary 3.5 ohms. Secondary inductance 160 H.
at 1,000 c.p.s. Range 64 octaves 42 db. Finish varnish dip, encapsulated block
or mu-metal screening can, Quick delivery——low price—maximum efficiency,
JOHN BELL & CROYDON 117 HIGH STREET, OXFORD
Telephone : 47072. [ ] Cables: Belclere, Oxford.

Television - Radio : Record
CABINETS MADE TO ORDER
ANY SIZE OR FINISH

CALL OR SEND DRAWINGS FOR QUOTATION

B. KOSKIE

72-76 Leather Lane, Holborn, E.C.1
Phone: CHAncery 6791/2

(DEPT. E.)

H. WHITAKER G3SJ.,
10, YORKSHIRE STREET, BURNLEY

Manufacturers of precision Quartz Crystals, for frequency control,
in a wide variety of bases, covering all Aircraft, Shipping and
Amateur frequencies. All are made to extremely fine tolerances,
and have an activity pass figure as good or better than Government
standard for the frequency. In addition we can undertake the
calibration of your own crystals and supply certificates at nominal
cost. Regrind service: Your redundant crystals can be reground
to new frequencies at an average cost of 7/6 to 10/-, depending on
tolerance, or taken in part exchange. Early deliveries can be
given on all types. Regrind service 7 days approx.

H. Whitaxer G3SJ). Contractors to the War Office,
Alr Ministry, Pow_  Office and Government Depart-
ments the world over.
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? COMPLETE ENTERTAINER

{Patents appli.d for)

TAPE RECORDER

The ‘‘impresario’’ is a combination instrument that will make high
quality tape recordings of live speech or Music, Gramophone recordings

{ or Radio Programmes and Telephone conversations, etc.
f @ Dual speed 33/74in. per sec,
f @ Twin track: up to 2 hrs, recording. 1
kL @ Separate bass and treble controls. )
i PRICE 2 GNs.
/i @ 4 watts Output: Neg. F/B, e
// @ Internal mike recording system. (EXCLUDING TAPE)
The *‘Impresario " can also be used as a high quality Radio, Gramophone
iy or Microphone Amplifier.

RADIO RECEIVER

Distortionless Superhet 3 wave radio tuner unit.

The *‘Impresario ™ is the first Transportable
Tape Recorder in Great Britaln to provide

1
GUARANTEED [
FOR I2ZMONTHS

power supply and internal space for a Radio
Tuner Unit with optional listening andjor Pri 14 P
! recording. May be fitted in a few minutes. Ul o
PIEZO- \ Tax Paid
Send for **Impresario’’ illustrated Brochure
ELECTRIC - which also contains details of Radio Tuner Unit,
Telephone Pick-up, suitable Microphones and
MICROPHONES Recording Tape.
Hand Unit in Rubber Grip............... 3 gns.
Studio Floor Stand Pattern............... 6 gns. ¢ A
A €TS (GT. BRITAIN). LIMITED
Telephone Pick-up Stand.................. 3 gns. GT. EASTERN STREET, LONDON, EC.2

MECHANICAL AIDS TO PRODUCTIVITY

OVERHEAD MOVEMENTS
MEAN LOW OVERHEADS

Not all mechanical handling systems require
expert fitting! Here’s one you can install yourself—
a low cost, overhead chain conveyor giving greater
output and higher efficlency.

%very month, MECHANICAL HANDLING—the
only British journal devoted entirely to the subject—
describes and illustrates the latest labour-aiding
devices, and shqws how they are being used to
increase production and cut costs. There's a system
for YOU in your business. Take the first step to increase
production . . . place a regular order for
MECHANICAL HANDLING now!

AR EEEEEEE RN RN EEEcECEE AR AR N NN NN SRR A NP E A AR ER R AR RS
W.W

{ANICEE HAYDLING

i E @ }f.x
DORSET HOUSE STAMFORD STREET °* LONDON S.E.I

Please enter my name as a subscriber for the next 12 issues.
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00.)

Remittances from overseas should be made by money order or bank ~vaft in
sterling on London out of a registered account.

A large-scale, P.C.P. installation made at the
works of the National Cash Register Co.,
Ltd., Dundee. All you need to fit it are a
hacksaw, a clamp and a spanner.

POST THIS FORM TODAY
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REDUCE YOUR PRESS TOOL COSTS

THE HUNTON UNIVERSAL BOLSTER OUTFIT
FOR SHEET METAL PIERCING AND
BLANKING ON FLY PRESSES

Bolster Frame with
2 adjustable gauges
and insertable steel

Two Punch Holders
with detachable
positive - action

of

Holders for Dies Stripr;ers take the
din. in. b complete range
i :;i’ar:e!;:r. = Punches }in. to 3iln.

diameter.

Equlp your Press with
the Hunton Outfit and use
inexpensive standardised Punches and

Dies }in. to 3}in. diameter, obtainable from stock—in &in. sizes

—when requlred

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

Deseriptive brochure and prices on request.

HUNTON LIMITED

Phoenix Works,

Telephone EUSton 1477-8-9 Telegrams :

114-116, Euston Road, London, N.W.

Untonexh, London.

1

RELAYS

BUILT TO SPECIFICATION.

Types 3,000
and 600.

COIL WINDING AND TROPICALIZING.

Send for Price List or quotation.

UNIVERSAL ENGINEERING CO. (MW.W.)
Havelock Works, Havelock Place,

Harrow, Middlesex.
HAR. 1432. .

KEY SWITCHES AND TELEPHONE EQUIPMENT.

=IIIlIIIIIIIIlIlIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL=

THE WORLD'S GREATEST BOOKSHOP

* %»* FOR BOOKS4¥ »

All the Books available on day of publication.
Secondhand and rare Books on every subject.
Stock of over three million volumes.

Subscriptions taken for magazines.

Foyles have depts. for Gramophone Records,
Handicraft Materials, Stationery, Music.

119-125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard ;660 (16 lines) Jx Open 9-6 (Thurs. 9-7)

Neares: Station : Te~ 2nham Court Road

Ei'IIIIIIIIIIIIIIIIIIIIIIIIII LV T T T T T g

- T |

|
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HANNEY of BATH offers:

WILLIAMSON AMPLIFIER. Woden potted components. Output trans. WOT.25
(1.701), 130/-; PIM. 14a. mains trans.,87/6; PCF.12 150 mA. choke, 44/-; PCF.22
30!{ 20 mA. choke 30/- PIM 23 (mains trans.for pre-amp. ), 4718- Reustor(RK)
(CK) ilable, RK, main 29/6; RK, figs. 13 and 27,
121 RK. ﬂ‘la 28/9 RK 6g. 19, 38/- RK fig. 29, 29/3; CK fig. 13, 15/-; CK. fig.
15, 47/- CK fig. 19, 54/8; CKﬁg 27, 19/-; CK. ﬁg 29, 54/6. 12 1% nllver micas
(Fig, 19}, 15/-; 7 5%, 7/-. Elstone output trans., 90/- mains trans., 57/6; 1 OH
150 mA. choke, 20/-; 30H, 20 mA. choke, 10/-.
VIEWMASTER IN EASY STAGES, Constructor's Envelope, 7/8. Stage 1, 62/3;
two, 47/9; three, £5/1/8; four, 9/10; five, £10/4/-; six, £7/7/3; seven, 64/-.
Complete pre-amp. kit (less valvey, 32/2.
WB100 (sound and vision chassis), 18/8; WB10l, 6/-; WB102, 18/6; WBI03,
42/-; \WB2034, 52/6; WAL04, 15/8; WB105, 47/2; WB106, 25/6; WB107, 32/8;
WRI108, 33/3; WB10Y/1, 2 or 3 (state tube type), 22/6; WBI10, 10/-; WBI1I2,
1/6; WB Console conversion kit, 35/-; WB300 pre-amp, chassis, 17/8; Westing-
house Rectifiers, 14A86, 20/4; 14D36 11/7; WX3 and WXS8, 3/9 each; 36EHTI100,
29(5; 36 ERT)O 26/1 sdEﬁTLS 23/8 K3/100, 14/8. K3/50, 8/9; K3/4o 8/2.
T.C.C. Condenaers £7/10/- (any d separately). M pots,
5/ each; Morganite resistors, 35/3. Colvern pote, 22/6; or CLRS01, 3/3 awh
and CLR4089/22, §/4, Belling-Lee L707, 8/9. Fuses, @d. ‘each. Wearite Coilsets
(with L9), L'don and Belfast, 22/-. Wenvoe and Pontop Pike, 28/~; H. Mgss,
K-0-8, B’ham and Brighton, 30/-; Pre-amp. coils, 4/- pr. (any channpel).
WIDE ANGLE YIEWMASTER CONVERSION. Complete set of parts for con-
verting existing Viewmaster to W.A., less valves, tube and nmuk 214/ 8/6 W A.
Conversion instructions, 3/8; WB. 113 48/6; WB114, 23/8; WBLI5, 42/-; W,
and WB117, 7/6 each: \VBllS 22/68; \VBHQ' 26/9; WBIi21, 3/6 WBI124, 10l6.
VlVes'.lnxhouue 36/EHT|30, 17/-. Plus condensers and reslstors as per our general
list.
MULLARD ¢ UNIVERSAL*” LARGE SCREEN A.C./D.C. TELEVISOR, Denco
drilled chassis with all mech'mlcal parts, 53/8. FDI2/4 duomag focaliser, 37/6;
14A/342 rectifiers, 37/2; G K37/6, 8/9; DK35/6, 7/6. VAl008
variteres,,4/6. Other Denco parts, plcase see below
WIDE ANGLE COMPONENTS ALLEN. Teleking Chassis, 50/-; Collse'.s (TK &
Buper-Visor), 44/6; L0.308, 40/-; F0.305, 21/-; DC.300c., 39/6: 31-:
GL.16 & 18, 7/8 em:h 8C. 312 21/-; AT. 310 30/-; OP. ll7 9/-; BT 314 15/
DENCO ChasslsMagnavlew 37[6 Chassis, Euper Vlsor, 51/6; Collse'.s l\hgmvlew,
41/2; WA/DCAL, 43/-; WA/FCA) 31/-; WA, JLC1 & WC1, 7[8 each; WA/FMA],
21/~; WA/LOT), 42/-; WA/FBT1, 16/-.
Hend 8d. stamps for our General List of ts for View:
Williamson Amplifier, Teleking, Magnaview (Brimar & English Electriclargescreen
TV), Buper-Visor, Mullard Universal, Close tolerance 8ilver Micas, ete., etc. Please
add 14- postage to order's under £1.

L. £ HANNEY

77, LOWER BRISTOL ROAD, BATH

Tel.: 3811

D e A
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TRANSFORMERS

COILS  LARGE OR SMALL QUANTITIES
CHOKES TRADEENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM |IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., M.OS.. LEB,, ETC.
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

L-H-F 4

The HUI-FI Centre for the NORTH

Every facility for the Audio-Enthusiast
FULL RANGE OF AMPLIFIERS
“QUAD H” “LEAK-TL/10" “WILLIAMSON "
“CONNOISSEUR” *“ WIDEBAND" etc.

RADIO TUNER UNITS

LOUDSPEAKERS of an high grade makes supplied, Acoustically correct

CABINETS from stock, or made to specification by craitzsmen,

GRAM MOTORS, PICK-UPS, AUTO-CHANGERS
by * Garrard"' * Collaro '’ ¢ Decca’’ and others

Demonstrations in our showrooms daily from 10 a.m. to 6 p.m,
8ats. 10 a.m. to 2 p.m. Expert advice on Audio matters.

LANCASTER HI-FIDELITY (LHF) ACOUSTICAL EQUIPMENT CO.

27/29/31 LANCASTER AVENUE, FENNEL ST., MANCHESTER, 4

Y For the convenience of out-of-town visitors our showrooms are very near Victoria Stn.
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20 to 200~ 200~ to 2 Ke/s 2 to 20 Kc/s 20 to 200 Kc/s

LOW FREQUENCY SIGNAL GENERATOR

WHEN YOU CONSIDER the
enormous frequency range of this
instrument (10,000-1) we feel you
must agree that it represents quite
outstanding value at its very modest
price. “‘ Providing > you will say *‘ it
15 all you claim it to be.”’

OF COURSE. We say that this
instrument is good, but let the
specification speak ; hyperbole cannot
enhance facts. The workmanship is
sound and, where necessary, robust—
we have a hard experience of sending
many thousands of our instruments
on long postal journeys. The me-
chanical design and layout are, we
think, eminently practical—knobs
where you want them and a desk type
cabinet which removes the backache
from scale reading.

We make no claims for our instru-
ments which are not true, and if you

® R-C Wien Bridge oscillator circuit
with automatic amplitude stabilisa-
tion.

® Buffer amplifier protects oscillator

from effects of varying external

loads.

Cathode-follower output stage.

Frequency coverage 20~ to 200

Kc/s., in four decade ranges.

Sine wave output with less than

1Y%, distortion.

Output power and voltage: 0.1

watt into 600 ohms or 10 volts

across 5,000 ohms.

® A.C. mains operation—110 and
200-250 volts 50-100 ~.

Call and inspect this instrument (we

are open until 12.30 p.m. on Satug-

days) or send for full technical details.

Qur rangeo isncludes SIGNA]IQ.

wonder why the price is so low we GENERATOR ® PATTER

can give tie real;on, We make GENERATORS @ CALIBRATED

instruments and sell them direct to VARIABLE CONDENSERS
the user—it 1s as simple as that ! PRICE £1 5 -1 5 -o @® SUBSTITUTION BOXES.
or €5-5-0 deposit and 6§ monthly payments of £2-2-0
(postage and packing 5/- extra)

EXPORT ENQUIRIES WELCOMED
HOMELAB INSTRUMENTS LTD., 615-617, HIGH ROAD, LONDON, E.10

Telephone : LEY 5651 Telegrams : HOMELAB, LEYSTONE, LONDON. Cables : HOMELAB, LONDON

SOUTHERN ENGLAND AGENTS

for

Birmingham Sound
Reproducers Ltd.

AGENTS FOR THE

Astronic’

RANGE OF AMPLIFIERS

A 1254C 12 Watts High Fidellty AC Mains.  £26/5/0
(As illustrated.)

A 1258 Tone Corrector unit for A 1254C. £11/11/0
(As illustrated.)
T 30 W P ble AC Mains. £36/15/0
T vt Sk o g Styli, Matching Transformers and
A 1266/T 12 Volt Power unlt for Al261/T. £12/18/6 spares for The Monarch and Regent
1267/T 40 Watts Portable AC Mains or Battery. £48/6/0 Gramophone Unlts.

Special Amplifiers, Transformers, Chokes and Laboratory Apparatus. A full range of Micro-
phones and Loudspeakers available. For superb reproduction of gramophone records use
the Monarch or Regent and A 1254C. Obtain details from your local retailer or wholesaler.
In case of difficulty and all overseas enquiries, write to.* Dept. AB " at the address below.

N. MIERS & CO. LTD., 115 Gower Street, London, W.C.1

Telephone: EUSton 7515. Cables: MIERSCO.

T 4267
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(RADIQ) LIMITED

Pye 45 Meg Television L.F. Strip, complete with 6 EFS0 and | EA50
valves. 69/6 each.

Sprague Condensers. .l mfd., .0l mfd., .02 mid., .05 mfd., .005 mfd.,
Wire Ends, 9d. each. )
Burgess Microswitches, universal type change over, size 2in. x in. x
3in., 2/6 each. X

Desk Type 0-1 mA. Moving Coll Meters, 2jin. scale reading, 25/-
each, brand new. 0-15 volt A.C. meters 2}in. scale reading, brand new.
9/6 each.

Nitrogol Condensers. 4 mfd. 4,000 volt working, size 9in. x 5In. x
3tin., brand new, 22/6 each. Paper Mansbridge condensers, 4 mfd.
2,000 volt working. Size : Sin. x Sin. x 2}in., 7/6 each.

A.C. Mains Transformers. 230 volt 50 cycle input. Output ,500
volts 300 mA. Size : 74in. x 6in. x éin., 69/6 each.

American Rotary Transformers. 12 volts D.C. input. Output
255 volt at 65 mA. Size : 44in. x 24in. For Car Radio operation. Also
suitable for running Electric Shavers from your car supply, 22/6 each.
Brand new. i
Muirhead Switches. Precision built. 8 pole 2 way. Key switch
action, brand new, boxed, heavy ‘contacts, 4/6 each. §
Ceramic Transmitter Switches. With extra heavy duty silver-
plated contacts, 3 bank single pole 6 way, spacing between contacts
lin. spacing between wafers 14in. and Sin., 9/6 each.

Mains Isolation Transformers for industrial purposes. 230 vélt.
A.C. 50 cycles input. Output 230 volt 50 cycle 1,000 watts. supplied
compllete in heavy duty metal case, size 13in. x 10}in. x 8in.  Price
£6/10/-.

Sr{-mothing Chokes, Heavy duty. 20 Henry 300 mA., 2,000 volit
insulation’ test. Admiralty rating will pass 500 mA., 13/6 each

Mains Transformers. 230 volt Primariy, Secondary 500 x 500 at
170 mA, 4 volt 4 amp. C.T. W.D. rating insulation test 3,000 volts.
Ample space for additional 6.3 winding If required, 22/6.

H.R.O. 6 volt Vibrator Power Packs. Output 165 volt 80 mA.
6.3 volt at 3 amps., 6 x5 rectifier. Choke condensers smoothed,
complete in self-contained crackle cabinet size 7in.x 7}in. x 6ln,,
battery leads with croc. clips supplied. Brand new, 29/6.

Ceramic Switches, Standard spacing, 4 pole 3 way 3 bank. Special
price 6/6 each. Brand new and boxed.

Smoothing Chokes. Ex-W.D. |15 Henry at 275 mA.  Ministry
rating, resistance 125 ohms, 10/6 each.

Meter Switches. Standard Yaxley Wafer Type, 8 bank, single pole
9 way, |l way or 12 way. Size 24in. diameter, switch length 5}in.
plus spindle, 2{in. Price 7/6 each.

Microamp Meters. 0-100 Microamps, 24in. Flush Panel Mounting
scaled 0-1,500 yards. Brand new and boxed, 42/6 each.

Rotary Converters. 24 volt D.C. input.  Output 230 volt A.C.
mains 50 cycles at 100 watts. 92/6 each, ditto 12 volt input, 92/6.
Midget 18 Way Moulded Plugs and Sockets. Non-reversible.
Size 2in. x Zin., 3/6 pair.

Chokes. Heavy duty ex-W.D. 20 Henry 120 mA,, size 3in. x 4in. x
24in., 10/6 each.

Power Packs, Type S441, B input voltage 200/250, 50 cycles A.C,
Outputs 300 volts 200 mA., L.T. 12 volt 3 amp., also separate 12 volt
| amp. supply operating built-in Londex overload relay, with 5U4G
valve. Supplied in grey mottied cabinet size 134in. x 74in. x 63in.,
62/6 each.

Multi Way Switch Boxes, ex bomb relcase, fitted with 16 toggle
switches, ideal for model control, brand new and boxed, 9/6 each.
Swinging Chokes. Parmeko. 150 mA. 4.2/20 Henry, size 3in. x 3in. x
34in., 7/6 each.

Ex Am. Switch Boxes. Moulded bakelite. Totally enclosed. 3-way,
1/9 each ; 5-way, 3/6 each.

.C. Mains Transformers, ex-Admiralty, input voltage 100/250 A.C.
at 50 cycles, outputs 670 x 670 volt at 200 mA., 6.3 volt 4 amp., 5 volt
3 amp., 49/6 cach.

P.O. Automatic Telephone Circuit Diallers, Type I, 25 bank,
Type 2, 50 bank, 7/6 each. These precision' built units have hundreds
of potential uses, each one being fitted with clockwork control motor.
R.1155 2-speed Slow Motion Motor Drives. ‘‘A’ type with double
knots, 4/- each, I

Amplifier Cabinets. Ex-well-known manufacturer, sloping desk
type, well constructed with ventilated cover, chassis drilled for 5 i/o
holders, size 13in. x 9in. x 7in. Sprayed attractive yellow. 15/6 each.
R.1155 Receivers, used models, aerial tested, and in perfect working
order, complete with valves, £7/19/6 each.

A.C. Voltmeters. BSI grade, reading 0-300 volts at 50 cycles, 3%in.
flush panel mounting, supplied complete with leads and case, 39/6 each.
Uniselector Switches. 4 bank double wiper, 32/6 each ; ditto
8 bank, 45/- each.

Hand Sets. Standard P.O. telephone type, 12/6 each.

Ceramic Switches. 3 pole 4 way 4 bank, standard size wafer, 10/6
each.

P.O. Magnetic Counters, supplied with coils, 2,300 ohms or 3 ohms,
10/6 each.

Please print your name and address clearly, also include postage
or carrlage on all items.

Hours of Business : 9 a.m.-6 p.m., excluding Thursday | p.m. Openall
day Saturday.

G. W. SMITH & CO., (RADIO) LTD.

3-34 Lisle Street, London, W.C.2
0 Telephone: Gerrard 8204/9155
Nearest Tube Stations ; Piccadilly or Leicester Square.

SPECIAL
THIS MONTH!

We are able to offer the following

HIGH STABILITY RESISTORS

made by world famous manufacturers

5% Watt 10KQ 3 Watt
5% v 12K o
5% o 20K0Q o
1% o 20K 0 v
5% " 25K 1 "
[ . 30K 2 =
1% " 150K Q "
1% & 193K Q

6% 2, 193K @

5% 2 .. 300K 0

1% . 450K 0

1% e 510K 01 "
5% . 510KQ . v
1% " 1 MegQ .
5% " 2 MegQ) o
1% & . |

AT THESE VERY LOW PRICES.

4 watt, } watt,8% at @/- doz.,  watt 5% at 7/@ doz., § watt, § watt 1% at 7/g doz.,

4 watt 1% at 9/- doz., 2 watt 5% at 12/~ doz.

VALVEHOLDERS. BSA CERAMIC with screening cans at 1/3 each. International

g;:m‘li {Ex-Govt. but BRAND NEW) at 4/8 doz. Ceramic B3G (EF50) at 9d. each,
6 doz.

INDICATOR UNIT TYPE 157. Has some line up as INDICATOR TYPE 62: viz.

VCR97 C.R.T. mask, and Mu screen, 16-8P61, 2-EB34, 4-EA50 valves. 15 potentio-

meters, resistors, condensers, Muirhead 8.M. dial, etc. BRAND NEW IN TRANSIT

CASE, Price £3/7/8, plus 7/6 carr,

R.F. UNITS TYPE 28. Covering 60 to 65 mc/s. Complete with all valves, Brand

new in cartons. Price 35/-, plus 2/6 posat. Also R.F, UNITS TYPE 24. Complete

with valves. Blightly soiled on outside. Price 14/6 each, plus 2/6 post,

MAINS TRANSFORMER FOR THE POWER PACK FOR THE 1132A OR 1155A

RECEIVER. Input: 200-210-220-230-240-250 v. Output: 200-0-200 v. 150 mA., OR

250-0-250 v. 150 mA. , 6.3 v. 4.5 amp., 5 v. 2 amp. These transformers are brand

new and we offer them at the very low price of 19/8 each, plus 2/6 post.

MAINS TRANSFORMERS (slightly sub-standard). 1nput: 200-250 v. OQutput:

250-0-250 v. 60 mA., 6.3 v. 1.5 amp., 6.3 v. 1.5 amp. (tapped 5 v.). Price 7/@ each,

plus 1/6 post.

SMOOTHING UHOKES. 16 Henries 60 mA. 8ize 3" X2°x13". Ideal for small

tecetvers, power packs etc. 4/@ each, plus 1/- post,

MU METAL SCREENS for VCR97, VCR517 C.R. Tubes, etc. Price §/@ each, plus

post.
R.F.MONITOR TYPE 114. With 2 EF30 valves and EA50 Diode, mounted on
neat chassis,4in. X 4}in. Price 13/8, plus 1/8 post.
RUBBER MASKS FOR 12in. 0.R. TUBES, at 3/8 each, plus 1/- poat.
g(/)l!:iFORMERS. Munufacturing type. 1° with cores wound to T.V. frequencies.
@ doz.
AMPLIFIER UNIT TYPE A1271. Containing EF36 valve, 400Q relay (4 makes, 2
breaks), 10,0000 Pot..resistors,condensers,etc. In black metal vcasedin. X Sin. X
5in. Brand new, at 7/8 each, plus 1/6 post,
184 IF, STRIP. The weil known I.F. 8trip for T.V. conversion. Compiete with
6-VR65, 1-VR92 (EA50), VR53 valves. A few omnly avatlable at 35/- each, pius
2/6 postage,
ROMAC VACUUM PUMP (Rotary Vane Type). Ideal where air pressure is required,
viz., paint sprayers,etc. Brand new at 15/- each, plus 2/- post.
BOMBSIGHT COMPUTOR MARK XIV. With 2 24{.volt AC/DC motors, a 24-volt
repeater motor, gy~ unit,dozens of gear wheels,and anaroide,etc. Ideal for model
makera,etc. Brand newin cases(the casesare worth at least 15/-). Price 3'7/8 each,
plus 7/6 carriage.
ELECTRONIC INSULATION TEST SET AND NULL INDICATOR. Thisinstrument
uses & cathode ruy visualindicator, and willtestl of up to 500 h
of condensers of any capacity (not electrolytic), Can also be used to check trans-
former windinga, tag boards, valve bases, E.H.T. circuits, ete. If connected to
AV.C. (A.G.G.} line of receivers willserve as a sensitive alignment indicator. With
aninputimpedance of 3.6 megohmsit willserve as a sensitivenullindicator. For use
on 200-250 v. A.C. supply. 8ize 6}° x51"%x5". Price 37/8 each, plus 2/6 post.
SANGAMO MOTOR UNITS. These are brand new prg-paid meter movements with
d fgearsand a Weston200-250 v, A.Co89 tycle motor(silent running).
Has numerous applications (clockmaking, etc.). Pric® 10/ each, pius 1/3 post.
ELECTRONIC COUNTER. Solencid Type. Operateson 1.5 volt dry cell. 3 ohm coll,
0 to 9999. Price 7/8, plus 9d. post.
TANNOY POWER MICROPHONE INSET. ForTéle.L.8. No.1,2and 3. (Y.A.2815).
Brand newlinsealed tins. Price 2/Geach.
SPEAKERS. All brand new by welfknown makers. 37 at 11/8, 34" (large magnet)
at 12/6, 5" at 14/8 each, 64” (1501 ) at 14/8 each, 5 }* (enclosed magnet) at 15/6 each,
87 at 18/6 cach, 10” at 17/6 each. All 3 to 5Q speech cofi except where otherwise
stated. Pleaseadd 1/- perspeaker for post. i
gERMANIUM CRYSTAL DIODES (G.E.C. or B.T.H.). Wire-ended 1/§®ach, 13/6

0Z.
VALVES, VRG> at 2/8 each. EA350 at 2/6 each. i B
144 MC/3 TRANSMITTER (LESS VALVES). A compact TX Unlit (10"\1.-‘( 8ln, X
44in.). Covering 2 metres band, Vaulve line up: 2-6C4°'s at Push-Pull V,F.Q., 832
amp. and 832 (or 829) final amp. Variable inductance tuning all stages. V.F.0.
coliamissing. Can be used as TX, or driverforjarger TX. Asnip at 21/- each.

PLEASE WRITE NAME AND ADDRESS IN BLOCK LETTERS

C. MARKS & CO,

90 COMMERCIAL ST., NEWPORT, MON.

Telephone : Newport 4711
Also at 25 Wyndham Arcade, Cardiff

All mail orders and enquiries to Newport branch please.
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FOR HOME
CONSTRUCTORS

A 5 VALVE
3 WAVEBAND
SUPERHET RECEIVER

« £10'10'-

For nse on A.C. Mains 200 to 250 volts.
The following are outstanding features

@ A superhet circuit designed for
high efficiency on all three
wavebanda.

A 34in. P.M, speaker accurately
matched for good quality
reproduction.

The lateat range of new 6-volt
B.V.A, miniature valves.
Bullt-in frame aerlal with
provision for external acrial
for distant stations.

A white plastic cabinet of very
attractive appearance, overall
size T§in. X 5}in. x 53in.

Bend 2[6 for the fuily descrlptlve stage |
by s and wirl k
wlth which comple'.e price deta.ﬂs are

AN AMAZING OFFER!

A COMPLETELY ASSEMBLED
4 VALVE T.R.F. CHASSIS
Including & 6in. P.M. SPEAKER and VALVES FOR ONLY
£6'9'6

(Plus 7/6 carr,
and

This receiver is of the very
latest design and is for use
on A.C. or D.O. Mains. It
coveraboth Long and Medium
Wavebands, and includes the
modern BVA miniature valves.
The line up being 12 BAS—
12AT6—12A6—35W4. It
incorporates Permeability
Tuned Colls, thus ensuring
excellent snlactlvny and senstity "-.‘
The overall size of the complete chassis
including speaker ia 104in. x 4pin. % 6}in.
An attractive Bakelite Ivory finished Cabinet -
size 11§in. X Blin. x 6§in. is available for 16/6 (plus
2/6 carriage and insurance).

““PERSONAL SET" BATTERY ELIMINATOR

A comp]ece Kit of parts to build a Midget
‘ Alldry’* Battery Eliminator, glving

approx. 69 voltsand 1.4 volts.

This eliminator is for use on A.C.

mains and is suitable for any

ins.}

& !CONSTRUCTORS !!
A NEW SUPERHET
TRANSPORTABLE
THE “SUPER THREE”

Designed for local station reception

without the use of an external aerial.

This design provides for a 3 valve

(plus Metal Rectifier) Buperhet

Recelverincorporating a Frame Aerlal

for “*rpom to room'’ use, proviston

ia also made for a short external

aerial, if required, for the receptlon

of Continental Btations.

Briefly the teatures are asfollows :—

@ For use on A.C. Malns 200-250 Volts.

® Thisset i des a Mains T
othersets of thistype are) and
Kitchen, ete.

® Valveline up 6K8—8J7—KT61, plus Metal Rectifier.

and Cbassh;ls NOT live to malns (as many
can safely be used in the

4-valve Buperhet Recefver
g HT. and L.T.
voltage as above, or

approx. to 69 volts.

The Kit is quite easlly and
quickly assembled and is
housed in a Hght aluminfum casc size 4}in. X 1§in. X 3jin. Price of complete Kit with
easy-to-follow assembly instructions, 42/6.

In addition we can offer a similar COMPLETE KIT to provide approx. 90 volts and
1.4 volts. Bize of asembled unit 7in. x2§in. x 1}in. Price 47/6.

DUAL-CHANNEL PRE-AMPLIFIER and TONECONTROL UNIT

This comprehensive PRE-AMPLI-
FIER and TONE CONTROL
UNIT provides a full con-
trol of base and treble in
conjunction with a main
Volume/Mixer Control

¥t can be used with any
amplifier and with any
plck-up, the range of
frequency control provided
by the unit affording ample
compensation for all types
of -plck- up and all natures
of f.e., English, American

@ The LF. Transformer is suppled ° pre-aligned*’ and thereby
simplicity of Tuning—infact, more simple than most T.R.F. Receivers.

® Compactand easy to build,simple ** point to point®’ tical diagrams are
with a completely drilled chassia.

The complete Receiver Chassis can be built to cover the £ 6 R 6 R 6

Medium Waveband only for

Or to cover both Long and Medium Waves for

It the Receiveris ﬂ.rut builtto cover the Medium Waveband, Long Wavea can be added

at any time, vided for this purpose. £ I I 0
.

are p
The attractive Pollshcd Wood Cabinet 114 inches wide,
The CONBTRUCTOR'S MANUALIis avallablefor 1/-, thlsshowsthe component prices,

and long-playlng, without recourse to
plck-up correction. The extreme flexibility of the bass and treble control is such that
the leve) of bass and treble can be set to sult any conditionsirrespective of the volume
output of the amplifier. Response characteristics are given in 12-watt amplifier advt.
The unit measures only 7in.x 4in. x 2in., including self-contained power supply and
can be accommodated cither on or away ﬂ'om the main amplifier,i.e., on the front panel
of a cabinet or any other position. Price lncluding drﬂled chmsls valves (68N7 And
8J5), £3/16/9. data are avail Iy for 1f-. C
aggembled and ready for use, £5/5/-.

The DENCO M.T.O.l. Modulated Test Oscillator £3/15/-

(Plus 2{- carr, and ine.) Has Frequency range continuously variable from 170-475 Ko/s.
and 550-1,800 Kc/s. Battery operated and thereby completely self contained.

8% inches high and 6 inches deep IHustrated above is
which are all available for separate purchase.

bands.

‘“ Alldry ’* battery.

A Midget 4 - valve

Buperhet Pormblo|
coverlng medium and long wave-
Designed o operate on
A.C. mains 200/240 volts or by an
The set is designed so that the
malnsectlon can be supplied as a separate unit,and can
beadded at any time. The Sctuuppjled asan*" Al!dry L

BATTERY PORTABLE

THE “MINI TWO-THREE ”’

An ** Alldry** Battery Portable of
midget size, 6Hn. x 4jin.x 3}in
designed to cover medium wave-
band 190-5859 metres, with use of
short trailer aerial.

‘The slmple design of this Receiver
1e 80 arranged that efther a 3-valve
set or a 2-valve (afterwards easily
converted to the 3-valve) can be
made.

Consists of a T.R.F. circuit using
a regenerative detector with H.F.
stage and a high gain output
pentode. ‘Valve line up IT4—

battery t can

d in the attache |

blue rexine.

tive Audlo Fi k. The Set ls let

AV.C. and p 1!
te. Overall size of assembled chuslsBln. X 4in. x 23in. This

e
case jllustrated (size 94ln. x 4}in. x 7in.).
attractively finished in lizard, maroon, dark green or
As a combined Mains/Battery Superhet
Portable a polished cabinet 15 avallable to accommodate
both Maina Unit and Batteries. Circuitincorporatesdclayed

lncludu mady-voound frame aerialg, fully aligned I.F. transf. and drilied chnsslw

IT4—-DL9:
The 2-valve set can be comipletely
built for £4/3/8 (less case), and
the 8-valve for £5/3/- (less case).
Each priceincludes valves,speaker
and drilled chassis.
f.he agsembly lnutmctlona they include simple and
cal layouts and diagrams which enable

Thls is

in every detailand (g, 4 9/. for
pm

, aslilust:

separately, 37/6.

Book which includes Practical Layouts snd complete Price list of Components. Attache case available

he most § conatmctor t0 successfully build either set.

fnatruct

-can be completely bullt for “Ilb/s (plus Mains Unit if required). Send 1/3 for the fully descriptive Assembly All componams are available for separate sale, a price iist being
p d with

A COMPLETE KIT OF PARTS TO BUILD A 3-4 WATT
HlGH GA'N AMPL'F'ER For operation on

A.C. or D.C. Mains, 200-250 volts.
This amplifier will give 3 watts outpm. for the small input
voltage of only 76 millivolts, and is therefore suitable for
use with any type of pick-up from the crystal type to the
minlature H/F Magnetic type.

A tone control is Incorporated and tbe quality pro-
duced is excellent. The overall size of chasais is 9in.
x Gin. x 7in. and valve line-up 25Y5-6sH7-25L6.
Price of complete kit, including drilled chassis
and valves, £4/2 9, plus 6iln. P.M. (which fits on
chassts 18/- or 8in. P.M., 18/9.

Price of fully assembled chassis ready for use,
£5/5(- (ptus eost of speaker).

Copy of assembly instructions and components

price list available for 1/3.

A COMPLETE

‘“ CAR RADIO?”
FOR THE HOME
CONSTRUCTOR
114in. X 43in. x 3}in.

A design of a complete 5-VALVE

SUPERHET RECEIVER em-

ploying an* R.F. 8tage and

incorporating a separate VIBRATOR PACK size 4§ x2}

X B}in. for use on 6 or 12 volt D.C. supplies.

We can supply all components to build this complete Recelver and Vibrator Pack

including a Metal Case. Vaives, Drilled Chassis and 5in. P.M. Speaker for £12/19/6.

(Carr. and Ins. 5/6 extra.) Or the receiver Components for £9/19/8 and the Vibrator

Compenents for £3.

This {5 NOT an EX-GOVT. Recefver, it is a new desiyn employing new Components.

Send 2 8 for the complbte se?. o( ASSEMBLY INSTRUCTIONS, CIRCUITS and

PRACTICAL LAYOUTS, incl te indjvidual C Pricu List.
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THIS IS A STERN'S ADVERTISEMENT

.

(%), Constructors everywhere are amazed / \

AT THE EXCELLENCE OF

" “TELE-VIEWER”’

5 CHANNEL TELEVISOR
DESIGN OF A COMPLETE 12" SUPERHET T.V. RECEIVER

/ PERFECT PICTURE QUALITY 2200 oo ronee akeA RECEP iy
- (3 = HALF
DIAGRAMS MAR £ RECEPTION AT
.\'s,”@lo[//sml/cr/om EASY KN BETT COMMERCIAL COST

Here are some of the features which combine to make this such a fine receiver,
The Superhet circuit easily tuned to any of the five channels,i.e., LONDON,
SUTTON COLDFIELD, HOLME MOSS, WENVOE and KIRK-QO-SHOTTS.
(The extreme ease of tuning is accomplished by the provision of pre-aligned
ILF.T.s.

@® Rigid C.RT.

mounting enables
entire receiverto be safel
handled with tube in position.

This complete TELE-
VISOR including all Valves, can

be builtfor only
(Plus cost of £2 8/1 6/4
CRT)

Alifelike, almost stercoscopic, picture quality made possible by the follow-
' ing factors :

a. Excellent band width of |.F. circuits.

b. A really efficient video amplifier.

¢. C.R.T. Grid modulated from low impedance source,

d. High E.H.T. voltage (approx. 10 kV.).

The picture brilliance is also much above the average and enables
comfortable viewis_, with normal room lighting or daylight.
FIRM picture ““ HOLD '’ circuits (Frame-Line) ensures a steady picture,

@ All pre-set controls are mounted on side of chassis enabling

all adjustments to be carried out whilst facing the C.R. Tube.
As no hire purchase terms are available the recciver can be bought
in five separate stages (practical diagrams and circuits are provided
for each stage) thus enabling hire purchase interest rates to be
avoided. The complete set of ASSEMBLY INSTRUCTIONS is avail-
able, price 5/-. The instructionsinclude really detailed PRACTICAL
LAYOUTS, WIRING DATA AND COMPONENT PRICE LIST.
ALL COMPONENTS ARE AVAILABLE FOR [INDIVIDUAL

free from bounce or flicker even under the most adverse conditions met
with in *‘fringe '* areas and excellent **interlace ' ensures the absence |
of ** liney effect.””

@ Negative feedback is used in the audio frequency circuits which provide
2/3 wates of High Quality Sound.

© Entirc receiver built on two chassis units each measuring 144" x 64* x 34", l

PURCHASE.

NOW available ot Sperps

The "WIDE ANGLE” TELE-VIEWER

® A design that retainz all the distinctive features of the ¥in. Televisor bnt with increased Time Base §
efliciency, producing 15 to 16 kV. E.H.T., with ample wannh;g power for C.R. Tubes up to 17in.

£33

e e e T

® This is the most efficlent ** WIDE ANGLE " large screen design yet offered to constructors, and yet it
can be built for alimost half the cost of similar designs.

Ce 1 bly instructions, d ete., ilable for 5/-,

S TAMPLIFIERS!!
EASY TO BUILD KIT OF PARTS

| A 4-VALVE QUALITY " PUSH-PULL " 6-8 watt AMPLIFIER for A.C.
mains. Incorporiting Negative Feedback. Filter Input Circuit and
employing 6V6s in Push-Puil. A simpie arrangement is

I__,.. - provided to enable either a ic, crystal or ligh igh
y pick-up to be used, and is suitable for use with 8tandard or
long-playing records, A tone control is incorporated, and
the 10-watt output transiormer is designed to match 2 to 15
ohm speakers. The overal) size of the assembled chassis is

® It can be completely built in-
cluding supply ol all valves for

(plns cost of C.R.T.) and is as simple
to construct as the 18in. model.

L]
NPT TN

SPECIAL OFFER

NEW C.R.T.s.

Unused I2in, C.R.T.3 by one of the leading manufac-

*turers. 6.3 volt heater, 7-9 kV. standard size. Bupplled

in maker’'s sealed cartons, £1 2/1 9/6

{Plus 15/- Carr. & Ins.)

BRAND NEW C.R.T. MASKS

Latest aspect ratio for 12in. * Round’’

10in. x 8in. x 7iln. high, and fuil practical diagrams arc t(‘i’!ﬁx!s' q?f’heds:;;r{' 1 2/6
supplied. Price, including drilled chassis and valves, of L B > e

completekit, £6/17/6. Price of assembled chasals,supplied '

ready for use, £8/12/6. Plus 5/- Carr, & Ins, Full descrip- HALF WAVE

tive teaflets are available separately for 1/-.

A 1%-watt KIGH FIDELITY* PUSH-
PULL * AMPLIFIER designed for A.C.
mainy 200 to 230 voltsemploys 68 valves plus
rectifier with neg dback d a
main amplifier chassis and a remote controlled Pre-
amplifierand Tone Control Unit, incoryp ing four bass, treble, main
volume or mixing control, and a radio, gram, microphone, selector switch,
This control unit measures only 7 x 4 X 2in. The measured frequency
range of theamplifier with this unit shows an exceilent. response from
14.000 cyeles down to 20 cycles, the bass and treble controls allowing
independent control of gain at both ends of the frequency range from
zero to a gain of 50. It can be seen, therefore that ample correction
is provided to suit any type of pick-up with any type of recording.
Input voltage for maximum outputis 70 mV. 6.3 volts at 2 ampa:and
30 mA. H.T. is provided for tuning unit, ete. Price of complete kit.
Including drilled chassis and valves, £14. Complete specification and
layout, -, We cin also supply completely assembled and ready for
use at £17. H.P: Terms(Assembled Chassis Only), £5/13/3 Deposit

MAINS TRANSFORMERS
Primary 200/220, 220/240 voits I
16/9

Secondary 250 volis 50 mA.
6.3 volts 1} amps,
(Plus 1/- postage.)

SPEAKER BARGAINS

PLESSEY, 10in. 3 ohm V/colil
TRUVOX, 12in. 3 ohm V/coil
ROLA, 12in. 3 ohm V/eoil ... 3
BAKERS, 12in. 15 ohm Vfeoil ..
GOODMANS, 12in. 15 ohm V/coil ... . -
{Carriage & Ins.1/6 extra.)

N~

THE NEW W. B, “STENTORIAN"
H1 FI SPEAKERS ARE IN STOCK

and 12 months of £1/1/4. Plus 746 Carr. and Ins. TH1S AMPLIFIER Model H.F. 6-inch 6
COMPARES WELL WITH THE WILLIANSON AND SIMILAR 0
DESIGNS AT A FRACTION OF THEIR COSY. . 0 6

Model H O-inch £313 6

These speakers are of the very latest denlgl.l and provide

VARLEY HEATER TRANSFORMER quality reproduction for the lower-price range. 3 or 15 ohm

FILAMENT TRANSFORMER

Tnput 200-250 volts Output 4 6.3vilia.  iiiiiiiiriiaiinn ... bI9 18 are available.
volts (tapped at B volls) 5 amps. 14/9 (1/- post.) 4v.1ja ceoes Seiiaieienss Big § modelare S~ U ) S
L e 2 L ST Lo e U PSSR S W)
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RECEIVER
CHASSIS

THREE COMPLETELY ASSEMBLED
ALL-WAVE SUPERHET CHASSIS

@ Model B.3 A 5-valve 3-waveband Receiver.

@ Mode! B.3.P.P. A 6.valve 3-waveband Receiver
OUTPUT.

@® Model B.3.P.P./R.F. A 7-valve 3.waveband Receiver
R.F. stage with PUSH-PULL OUTPUT.

The three Recelvers are for operation on A.C. malns 100/110 volts and 200{250 velts, and

employ the very latest minlature valves. They are designed to the most modetn speclﬂmtlon.

with PUSH-PULL

incorporating an

grteat u'.;cm.l:jm having b;el:hghen to th; qu:}nty of reproduction whieb gives excellent clarity

apeech and music on both gram. and radio, making them tI ]

o et o T 0B both 8 3 g them the ideal replacement chassis
Brief specifications :

Model B.3.—Valve line-up, 6BEG, 6BAG, 6ATG, 6BW6, 6X4—wave-
b.nnd coverage short 16-50, medium
187-550, long 900-2,000 metren Con-
troin: (l) volume with onjotl; (2) tuning
{flywheel type): (3) and

Mn(erm;e
Racogram

COMPLETE RADIOGRAM EQUIPMENT-QUALITY AT LOW COST

This AUTOCHANGE UNIT by a famous Manufacturer

Is offered for £1 0[10[0 (Plus 7/8 Carr. and Ins.)
at 15/9.

RECORD

younr
PLAYERS

Hire Purchase Terms £3/10/0 Dep. and 10 Months

(Normal price is £16/10/-.)

@ These units will autochange
on all three speeds, 7in., 10in.
and 12in.

® They play
10in. and 12in.
® They have separate sapphires
for L.P. and 78 r.p.m., which are
moved Into position by a simple
switch,

® Minimum baseboard size re
quired 14in. % 12}in., with helght
above 8iln. and height below

MIXED 7in.
records.

gram.: (4) tone (3-position switch
operative on gram. and radio). Negative
feedhack {s employed over the entire

audio stages. Chassls size: 11 % 78 x
8iin. high. Dial size 8} x 4}in. Price
complete and FOR UBE,
excluding speaker, £12{12/- (carr.
and ins. 7/6 extra).

H.P. Terms: £4/4/- deposit, 12
months at 15/9.

Model B.3.P.P.  This model is the

B.3 Recelver but incorporates two
5 8BW6 VALVES in PUSH- PULL resn]tlng
inreally quality tion up

6 watts. Prloe £10/151 (plus 7/6 carr. andins.) or £515/- deposit, u months at 19/8.
Model B.3 This model is similar in appearance and has same waveband
coverage a8 the llodel B.3, but in addition it incorporates an R.F. S8TAGE
toge'.her with PUSH PULL OUTPUT, employing a total of 7 valves with two type 6BW6

P'{l 'his makes for a really sensitive receiver with genuine quality reproduction.
Pnce £18 8/- (plus 7/6 carr. and ins.) or £6/8/-deposit, 12 months at 23/7.

A NEW DESIGN FOR HOME CONSTRUCTORS

The STERNS “SUPER SIX”

A compact and

NP NE N NI NI N NI NS\ NN NENL NS NN N NI NSNS \EI OO NI I NI

'd 24in. A bulk purchase
enablea us to offer these BRAND
NEW UNITS at this exceptiona!
price.

The COLLARO 3RC/521 3-SPEED AUTO CHANGE UNIT

H.P. Terms £3/6/0 Deposit
£9,1 9,6 (Plus 7/6 Carr. and Ins ) and 10 months at 15/-,
Normal price £18/10/-.

® Complete with High Fidelity Crystal " Turnover
Head which incorporates separate-stylus for L.P. und 78
r.p.m, Records. ~

@ Wil autochange on 7in.,
10in. and 12in. records not futer-
mixed.

® Minimum Base ; plate aize
15in. x 124in., with height above
4%in. and below baseplate 3in.
® Brand new in Maker’s Cartona.
complete with Mounting instrue-
tions.

A Replacement RADIO-
RADIOGRAM CHASSIS .
® MODEL AW3-5. A 5-Valve Superhet
Receiver covering the standard 3 wave-
bands, 16-50, 190-550. 900-2,000 metres.
PRICE COMPLETELY ASSEMBLED

AND READY FOR USE
£10710’-

{plus 7/6 carr. and ins.).

highly efficient ) N
Superhet Radio- (
Radiogram f )
Chassis of out- ) (
?tandh;)g qlmllt);; ) SUMMARY (
ar above an;
3 J
ST 3 Select 2 RECORD PLAYER and CHASSIS, and we will supply it TOGETHER ¢
HOMUI_E CON- ) WITH AN 8inch or 10inch P.M. SPEAKER as follows : (
STRUCTOR.
THE '= AUTOCHANGER WITH A SPEAKER AND :—
FOUACeaNEull v ! < CASH PRICE  DEPOSIT montHLY §
(..) With Modei B.3 Chassis ............. T £23/15/- £7/18/4 1201 £1/9/8 (
21 0/7/6 It is L] w» B3PP | £27 £9 120f £1/13/9
designed o the (5’ " . B3PP/RF, £30/2/- £10/2/- 120f £11716 {
very latest specification, great atten- @ ., SuperBix,, (Assembled chassis only) £27 12of £1/13/9 (
tion lmvlnln]z b:e'? p:;d fio the qﬂmlu;& of repmdnc;i:& wh:ic.h | © PEAWERR oo B - T e £21/15/- £7/5/- 120f £1/71 )
gives exceilent clarit ol speeci an music on 10
 cption. Tl revord playiae.  IPAN (o R THE COLLARO gu'r&gnuann MODEL 3RO/521 WITE A SPEAKER AND . S | 5
@ Covers 3 Wavebands 18-30 metrer,190-550. 800-,000 metres. = JRIBITIe Rhplci oty 9'_ R ool BN (
i ey e R ST s G %%e,é," 2 peghe ¢
5 o nper 7 (Assembled chassis onl y ) -
o PRIESLLRCTIVE FREDBACK. y @ AWas LI £21/ & wor £lisie ¢
® 4 POSITION TONE CONTROL. A | M 3/814 WITH SPEAKER AN,
® REAL QUALITY ON BOTH RADIO AND GRA ) 3},‘%?3,"#0&? %gifﬂ:x:}m g T £7 3(4 120f £1/8/8 [}
° ggcglnlz’n%ni%%rfzgnmﬂ d;ums SUPPLY " FOR SIS .. B3PP 3/8 12 of thl, ¢
Ligzequice (c) B3PP/R. £27 £9/4/- 1201
@ FOR A.C. MAINS S8UPPLY 200-350 Volts, 50 Cycles. : z 13 of 1
@ Size of aascrbled CHASSIS 12in. long x 8in. x 8in. Dial ) I erbled chassla only.) o HARE 12 of ﬁ%
TH%W;';';;:;#EY xhu{ﬂ‘l‘]‘AL I3 AVAILABLE FOR 2/- g An Addmom\l Charge of 10/- is made In ciach case to cover Carriage and Insurance.
This gives very detailed practical drawings and layouts and | Ja s\ ASASAPNIANLNINANINSN AN NSNS N SN NININANSNINININING NN SN2}
includes a component price list.
THE COMPLETE RECEIVER CAN BE BUILT FOR £10/7/6 =
:ul:f tvh[e”tv)eC’TAL VALVE LINE UP or for £12/7/6 With Minia- The COLLARO MODEL - 3/514 3-Speed Non-Auto Change Unit

£7/19/6

(Plus 6/- Carr. and Insar.;
Normal Price £12/17/8

[ Complete with High Fidelity Crysta!
“TURNOVER'® Head which Incor-

porates a seeparate stylus for L.P. and

Standard Records.

® Wil play 7 inch, 10 inch and 12 inch

Records.

® Brand New and Complete with mountiny

instructions.

H.P. Terms £3/10/- Deposit an1 10 Months at 15/9.
This receiver Is for operation on A.C. Mains 200-250 volts.
It contains the latest MULLARD VALVE LINE UP,
being ECH42 (Freq. Ch.), EF4l1 (I.F.), EBC41 (Det. 1at
Audio), EL41 (Output) and EZ41 (Rect.). 1t incorporates
Negative Feedback and delayed A.V.C., the four controls
being (1) Tuning, (2) Wavcchange and Gram, Switch,
(3y TONE, (44 VOLUME-OFF. 1t provides really good
reproduction on both Gram. and Radio and gives an excep-
tionally good range of station sclection. Overall slze
13}In. X 7ln.high x 6ln.deep. Dialaperture10in. x 4¢in,

(ﬂ-»

When submitting orders please include post and packing

TERN RADIO Ltd.
109& 115,

FLEET STREET, E.C.4

el.: CENTRAL 5812-3-4
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SELENIUM RECTIFIERS
R.S.C. TRANSFORMERS
2/6v.jabw.. 19  10v-20mA.. 2/ Ol ‘
812 v. fahw. 29 120v 40mA. .. 3’1/, FULLY GUARANTEED, INTERLEAVED AND IMBPREGNATED
250 v. 50 mA. ... .5/9 | MAINS TRANSFORMERS FILAMENT TRANSFORMERS

F.W. Bridge Types 250v.80mA.... 7/9 |primarjes 200-230-250 v. 50 c/s. Primaries 200-250 v. 50 c/s.
6/12v.1a. ...... S| MiLzize viiD 63v.15a .. 59  68v.2a .. 1T/6
iz P D e 3/11 | FULLY SHROUDED UPRIGHT MOUNTING [63v.3a. 9/6 0-468v.2a.... 7/9
AT U] RM3125"12° 250-0-250 v. 60 mA., 6.3 v. 23, B v. 2a, 12v.14....... 711 63v.6a ... 17/6
6/12v.4a. 14/9 _MAL 4/1% | " Midget type 28-3-8im. oveoeerieeiiiicnns 16/9 | 0-2-4-5-6.3 v. 4 2. 16/9 12 3 3a or24v
6/12v.8a. ... 19/9 RA 250 v. 350 350-0-350 v. 70 mA., 6.3v. 2a,5v.2a.... 18/9 | 15 a e /6
6/12 . e ooonc0 11/9 1300-0-300 v. 60 mA., 12 v. 1.6 a., c.t. ... 18/11
/12v.10a. ... 29/9 300 v. 275 mA. 12/11 |250.0-250 v, 100 mA., 8.3 v.-4 v. 4 a. CHARGER TRANSFORMERS
CO-AXIAL GABLE. 0-4-5v. 8 a. ccovivnininiiiiieaes 25/9

76 ohms }in, 7d. yard.

RHEOSTATS (VARIABLE RESISTORS)

2 ohms 5 amps, 8/9; 7.5 ohms 5 amps, 8/9; 0.4 ohm
26 a., 8/9; 160 ohms 1.5 amps, 14/9. All complete
with " control knob.

SILVER MICA CONDENSERS. 5, 10, 15, 20, 25,
30, 35, 50, 100, 120, 150, 180, 200, 230 300 330

b 470 500, 1000 pid (OOIpF) 002 'mfd.
{2,000 pfd) All at 5d. each, 3/9 dozen one type.

DIAL BULBS, M.ES., 8 v. 0.15 a, 6/9 doz;
6.5v.0.16a., G/9doz

ELECTROLYTICS (Current production. )

NOT ex-Govt.
Tubular Types Can Types

8uF 450 v. 111 16uF 450 v. 2/9
16uF 850 v. 23 24uF 3560 v. 2/11
16uF 450 v. ... 2/9 32, F 350 v 2/11
16uF 500 v. ... 3/9 32 mfd. 450 v. 4/9
24uF 350 v. ... 3/3 64 mfd. 450 v.  4/9
32uF 350 v. 3/9 8-8uF 350 v. ... 3/9
32 mfd. 500 v. 5/9 88uF 450 v. ... 3/11
8-16uF 500 v, 4/11 8-8 mfd. 500 v.  4/9
25uF 25 v. 1/3 8&16uF 450 v.  2/11
60uF 12 v, 1/3 16-16uF 450 v. 4/1
50uF 50 v. . 2/3 16-32uF 350 v, 4/9
Gan Types 16-32 mfd. 450 v. 4/9
8mfd. 450 v. 2/3 32-32uF 350 v, 4/9
8mfd. 500 v. 2/9 32-32uF 450 v.  5/11
16mfd. 350 v, 111 60-100 mfd. 460 v. 7/9

AMPLIFIER OR CHARGER CASES. Size 14} X
5§ X 7}ins. high. Strongly made in perforated
steel. Grey enamel finish. Only 9/8.

.3a
250-0-250 v. IOOmA 63v.6a,
for R1355 conversion
3000-300v IOOmA 83v-4v.4a ct,

31/8

(=5 T8} ] coocnooiion con SRR ) 25/9
3500—35{)v 100m.A 6.3 v.-4 v.4a. ct,

0-4-5 V. 3 &, .coiiiiiioiiiiiiiiiiiie e 25/9
350-0-350 v. 150 mA., 63v.4a,5v.3a.... 33/9
350—0—350v 1560 mA., 6.3 v. 22,063 v.2a,

B V. B 8. eoerserrenonsneeteisacesernieasiraan 33/9
350-0350v 250 mA., 6.3 v.6a, 4v. 8a,

0-2-6v.2a.,4v.8a, for Electronic Eng.

Televisor ......cceiiuceiiiiiieiiiiiiiiniiean 69/6

425-0-425 v, 200 mA., 6.3 v. 4a., c.t, 6.3 v.
4 a, ct., b v.3 a., suitable Williamson
Amphﬁer, boo

425-0-425 v, 250 m
6ivaiB.a, oo e

TOP SHROUDED DRO
250-0-250 v. 70 mA., 6.
260-0-260 v. 70 mA., 6.
350-0-350 v. 80 mA., 6.
350-0-350 v. 80 mA., 6.3 1
260-0-250 v. IOOmA 63v 4a,5v.8a....
30(}0-'300 v. 100 mA 63v-4v. da,ct,

Wwwﬂ

3a,4v.2.5a

350-0-350v 150 mA., 6.3 v.4a,5v. 3 a.

E.H.T. TRANSFORMERS. 2,600 v. b mA.,
2-0-2v.11a. 202v.1.1a, for VCR97,
VCR517 or ACR2X ...

5,000 v. 5 mA,, 2 V. 23 i

All with 200-230-250 v. 60 c/s Primaries: 0-9-15 v.
15 a., 12/9; 0-9-16 v. 3 a., 16/9; 0-9-15 v. 6 a,,
22/9; '0-9-15-30 v. 8 a., 23 /9

ELIMINATOR TRANSFORMERS

Primaries 200-250 v. 50 c/s 120 v. 40 mA.  7/11
120 v. 40mA. 65-0-6v. 1 14/9
OUTPUT TRANSFORMERS
Midget Battery Pentode 66: 1 for 3584, etc.  3/6
Small Pentode, 6,000Q to 3Q2 3/9
Standard Pentode 5,000Q to 3Q2 4/9
Standard Pentode, 8 000Q2 to 3Q2 . 4/9
Standard Pentode, 10,000 ohms to 3 ohms 4/9
Multi-ratio 40 mA 30:1, 45:1, 60:1, 90:1,

Class B Push-Pull 5/68
Push-Pull 8 Watts 6V86 to 3 ohms .. . 89
Push-Pull 10-12 Watts 6V6 to 3Q or 15Q... 15/9

Push-Pull 10-12 Watts to match 6V6 to
3-5-8 or 150
Push-Pull 15 Wa
3 or 15 ohms
Push-Pull 20 Watts high-quality
wound 6L6, KT68, etc., to 3 or 16Q

‘ ...... 47/9
SMOOTHING cHOKEs
250 mA., 3 H, 50 ohms ...........coeeireneienn 11/9
100 mA 710 H. 200 ohms, Potted 8/9
80 mA., 10 H. 350 ohms ......... 5/8
I 60 mA., 10 H. 400 ohms .. 4/11
50 mA., 40 H. 1,000 ohms Potted 10/9
‘20mA 30 H. 1,000 ohms ..... 4/9
MIGROPHONE TRANSFORMERS
................................................ 5/9

VOLUME CONTROLS with long spindles,
all values less switch, 2/9; with S.P.
switch, 3/9.

WIRE WOUND POTS: 20 ohms, 500 | p====w
ohms, 1,000 ohms, 5K, 20K, 50K (med-
ium Iength spindles), 2/9. 220 ohms, |
2K, 10K, 20K, 50K Preset type, 1/9 ea.

AMMETERS. Moving  coil.

G.E.C.
0—5 amps, 2in. scale, 11/9.

02 mfd. 8,000 v. /
.25 mfd. 4000 v. Blocks . 4/9
.5 mfd. 2500v Blocks . 3/8
‘5 mid. 3,500 v. Cans .. 3/3

.1 mfd. plus .1 mfd. 8 000 V., large blocks
{common negative Lsolated)
1.5 mfd. 4,000 v. hlocks 5/8

EX-GOVT. ACCUMULATORS with non-spill vents.
Unused and guaranteed. 2 v. 16 A.H., 5/9 each,
or 8 in wood carrying case 9—7—bin., 14/9, plus
2/6 Carr.

EX-GOVT. BLOCK PAPER CONDENSERS
4 mfd 500v. ... 2/9 4 mfd. 2000 v
4 mfd. 1500v. 4/9 11-7 mfd. 500v.
4 mfd. 400 v, plus 2 mfd. 250 v., 1/11.

EX-GOVT. TRANSMITTER-RECE!VER TYPE
TR9D, /complete with all valves, only 47/9, plus
carr. bf-.

2

6/9
8/9

EX-GOVT. AUTO TRANSFORMERS 50 ¢/s.
to

Double Wound 10-0-200-220-240 v.

10-0-270-290-310 v. 200 watts .....
Double Wound 100 watts, 5-0-115-1

10-0-10-210-230 v. or reverse ..
15-10-5-0-195-2156-236 v. 200 watts
0-110-190-230 v. 400 watts ...........c....coe
Double Wound 220/240 v. input. Output

EX-GOVT. E.H.T. SMOOTHING CONDENSERS | A design of a 4-stage, 3 valve 200-250 v. A.C.
Cans 1/11

THE SKY CHIEF T.R.F. RECEIVER

Mains receiver with selenium rectifier. For
inclusion in any of cabinets illustrated above. It
consists of a variable Mu high gain H.F. stage
followed by a low distortion grid detector triode.
The next stage T5;a further triode amplifier with
tone correction by negative feedback. Finally
comes the output stage consisting of a parallel
connected double triode giving ample output at an
éxtraordmary low level of distortion. Point to
point wiring diagrams, instructions, and parts
list, 2/6. This receiver can be built for a maximum
of £4/16/- including cabinet,

P.M. SPEAKERS. All 2-3 ohms. 2}in. Celestion,
14/9. 3}in. Goodmans (Ex New Units), 10/9.
4in. Goodmans, 14/11. 5in. Goodmans, 15/6.
64in. Goodmans, 16/9. 8in. Plessey, 15/9, 10in.
Rola, 27/9. 10in. Plessey, 18/6. 10in. Rola with
Trans., 29/6. 12in. Truvox, 49/9.

R.5.C. BATTERY CHARGER KITS. For mains
input 200-250 v. 50 c/s. To charge 6 v. accumu-
lator at 2 amps., 25/9.
To charge 6 v. or 12 v.
hattery at 2 a., 31/6.
To charge 6 v. or 12 v.
battery at 4 a., 49/9.
ABOVE KITS CONSIST
OF BLACK CRACKLE
LOUVRED STEEL
CASE, MAINS TRANS-
FORMER, FULL WAVE METAL RECTIFIER,
FUSES, FUSE-HOLDERS AND CIRCUIT.
Any type assemhled and tested for &/9 extra.

55 v. to 230 v. 21 amps in stepsof 11 v. ... 89/6
Double Wound 10-0-200-220-240 v. to

10-0-276-295-315 v. 500 watts ........c..cre 69/6
M.E. SPEAKERS. All 2-3 ohms, 63in. Rola-
field 700 ohms, 11/9. 10in. R.A. field 800 ohms,
23/9. 10in. R.A. field 1,500 ohms, 23/9. 10in.

R.A. field 1,000 ohms, 23/9

H.T. ELIMINATOR AND TRICKLE CHARGER
KIT with case, Mains input 200-250 v. Output
120 v. 40 mA. and 2 v. } a. Price with circuit
29/6. Or in working order, 37/8.

| EX. GOVT. MAINS TRANSFORMERS
All 230 v. 50 c/s input.
250-0-250 v. 40mA., 6.3v.2a.,5v.

8.8 v. 4 a.
48v.1a.
175 v. 200 mA. .
0-11-22 v. 15 a. .
0-11-22 v. 30 a.
16/20v. 35 a. .
7.7 v.C.T. 7 am; e .
460 v. 200mA,, 6.3 v !
300-0-300v. 150 mA., 610-0-610 v. 150 mA
1,220 v. 350 mA.

EX-GOVT. SMOOTHING CHOKES
250 mA., 10 H. 50 ohms ......
250 mA. 10 H. 100 ohms ......
250 mA. 8 H. 50 ohms. Potte
160 mA. 10 H, 50 ohms .........
100 mA. 10 H. 100 ohms. Tropicalised .
100 mA., 6 H. 100 ohms. Tropicalised .
90/100 mA. 10 H. 100 ohms. Potted .
50mA. 5-10 H. ...
L.T. type 1 amp. ....

EX-GOVT. T.V. TYPE TRANSFORMERS.
230 v. 50 ¢/s input.
1100-0-1100 v. 250 mA.
2800 v. 30 mA. . .
400 v. C.T. 150mA\ 4v Ga 6.3 v, Ga,
63v.06a,4v.0a,4v. 3a 4v.3a,
4v.33.,5v.2a. ..............................

All

22/9

CHASSIS
18 s.w.g. undrilled alu-{16 s.w.g. aluminjum, re-
minimum amplifier type|ceiver type.

(4-sided).

12in. X 9in. X 2}in. .. .6/11|12in. X 8in. % 2}in. ...5/3
14in. X 9in. X 2}in. ...6/11:18in. X 8in. X 2}in. ...7/6
14in. X 10in. x 3in. ...7/11{20in. X 8in. X 23in. ...8/11

16in. X 10in. X 3in. ...8/3
18 s,w.g. aluminium re-{16 s.w.g. aluminium, am-

ceiver type. plifier type, 4-sided.

6in. X 3fin. x 1}in....1/11(12in. X 8in. X 2tin. LT
7}in. x 43in. X 2in.... 2/9|16in. X 8in. X 23in. 10/11
10in, X 5}in. X 2in. ... 3/3|20in. X 8in. X 2}in. 13/6

1lin. X 6in. X 24in. ...3/11[14in. X 10in. X 3in. 13/

—
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R.S.C. 25 WATT

Now firmly established and proving extremely popular, our A11

Quality Amplifier we consider to be the best value in amplifiers
offered to-day. The volume of its high fidelity reproduction is
completely controllable, from the sound of a quiet intimate con-
versation to the full glorious volume of a great orchestra. Its
sensitivity is so high that in areas of fair signal strength it can
be operated straight from a crystal receiver. Entirely suitable
for standard or long-playing records in small homes or in large
For electronic organ or guitar or for garden

auditoriums.
parties or dance bands.

The kit is complete to the last detail, and includes easy to follow

point-to-point wiring diagrams.

Twin volume controls with twin input sockets allow SIMUL-
TANEOUS INPUTS for BOTH MICROPHONE and GRAM,
or TAPE and RADIO. SEPARATE BASS and TREBLE
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE
FEEDBACK LOOPS with 15 db in the main loop from output
transformer to voltage amplifier. Frequency response 4 3 db
50-20,000 ¢.p.s Hum and distortion LESS THAN o.5 per cent.
measured at 10 watts. This is comparable with some of the
highest priced amplifiers. Six B.V.A. valves, Marconi-Osram
KT series output valves. A.C. only, 200-230-250 V. 50 ¢/s. input.
420 v. HT. LINE. Paper reservoir condenser.
chassis. Matched components. OVERALL SIZE 12 X Io X gin.

Compact

approx. Output impedances.for 3 and 15 ohms speakers.

"PUSH-PULL"

Available in kit form at
the amazingly low price of

AMPLIFIER

Plus
carriage 5/-

9 gns.

Or ready for use 50/- extra.

W.B. “STENTORIAN" High fidelity P.M.
Speaker, HF1012, 10 watts. 15 ohm (or 3 ohm)
speech coil. Where a really good quality speaker
at a low price is required we highly recommend
this unit with an amazing performance. £3/13/6.

CONNOISSEUR HIGH FIDELITY LIGHTWEIGHT
MAGNETIC PICK-UP, COMPLETE WITH MATCH-
ING TRANSFORMER. A fortunate purchase
enables us to offer limited supplies. Brand New,
Boxed and Perfect at a fraction of normal price.
Buy Now at only 26/86.

COLLARO 3-SPEED AUTOMATIC RECORD
CHANGERS (brand new), type 3RC/621, complete
with 2 plug-in Crystal P.U. heads for long playing
or standard records 7, 10 or 12 in. Not intermixed.
Mains input 200-250 v. Limited number available
at only £9/19/6, plus carr. 5/-.

COLLARO 3-SPEED MIXER AUTOCHANGER,
Type 3RC/622 with 2 plug-in Crystal P.U. Heads
with Sapphire Stylus for long playing or standard
records. Plays 7, 10, and 12 in. records inter-
mixed. Limited number, Brand New, Cartoned.
£10/19/6 (approx. half price). Carr. 5/- extra.

COLLARO TAPE DESK MOTORS. Shaded pole
type. Clockwise or anti-clockwise. Mains input
110-200-260 v., 31/86.

A PUSH-PULL 3-4 WATT HIGH-GAIN
AMPLIFIER FOR £3/12/6

plus carr. 2/6

For mains input 200-250 v. 50 c/s. Complete kit
of parts including point-to-point wiring diagrams
and instructions, Amplifier can be used with any
type of feeder unit or pick-up. Output is for
2-3 ohm speaker. (We can supply a very suitable
10in. unit by Rola at 27/9.) The amplifier can be
supplied ready for use for 25/- extra. Full
descriptive leaflet 7d.

H.M.V. LONG PLAYING RECORD TURNTABLE
COMPLETE WITH CRYSTAL PICK-UP (SAP-
PHIRE STYLUS). Spegd 33} r.p.m. BRAND
NEW, CARTONED. Only £3/19/6 (approx. half
price), Carr. 5/-. (For 200-250 v. A.C. Mains).

W we‘} Co. (LEEDS)

32 THE

under £2, /Il extra under £3.
Open to Callers :  a.m. to 5-30 p.m.

CALLS.

Terms CW.O. or C.OD. No C.O.D. under £I.
Full Price List éd. Trade List 5d.
Saturdays until | p.m.

R.S.C. MASTER INTERCOMM. UNIT, with pro-
vision for up to 4 ' Listen—Talk Back Units™
individually switched. A high gain amplifier
enables speech and other sounds emanating from
the rooms containing remote control units to be
beard at the master control. The unit is in kit form
and point-to-point wiring diagrams are supplied.
A walnut veneeted wood or Brown Bakelite cabinet
is included, Mains input is 200-250 v. 50 c/s, H.T.
line 300 v. CHASSIS 1S NOT ** ALIVE.” Ideal
also for use “as ' Baby Alarm.” Sound ampli-
fication 4 watts, Price only £5/19/6. ** Listen—
Talk Back Unit’’ can be supplied at 30/- each.
Full descriptive leaflet 10d.

The Master Unit can be supplied assembled and
tested for 30/- extra.

PERSONAL SET BATTERY ‘UPERSEDER KIT.

parts for an ‘Al
Dry' Battery Elimi-
Complete with
case.  Supplies 90 wv.
10 mA. and 1.4 v. 250
mA. fully smoothed,
from normal. 260-
250 v. 50 cfs mains.
For 4-valve superhet
receivers. Price with
circuit, 35/9. Or
ready for use, 42/6.
Size of unit 6}-4-1}in.

BATTERY SET CONVERTER KITS. All parts for
converting any type of battery receiver to all
mains. A.C. 200-250 v. 50 c/s. Kit will supply
fully smoothed H.T. of 120 v, 90 v. or 60 v, at up to
40 mA., and fully smoothed L.T, of 2 v. at 0.4 a. to
1 a. Price complete with circuit and instructions
only 48/9. Supplied ready for use for 8/9 extra.

LD
LEEDS, 2.

Postage | /- extra under 10/-, 1/6 extra

R.S.C. 10-watt * Push-Pull "’
HIGH-FIDELITY AMPLIFIER A3

Complete with integral pre-amp. Tone control

stage (as AIl amplifier), using negative
feedbac] giving humproof individual bass
and treble lift and cut tone control. Six

Negative Feedback Loops. Completely negligible
hum and distortion. Frequency response -+ 3 db.
30-20,000 c.p.s. Two independently controlled
inputs. Six B.V.A. valves. A.C. mains 200-230-
250 v. input only. Outputs for 3 or 15 ohm
speakers. Kit of parts complete in every detail,

peal
| £7/19/6, plus 5/- carriage, or ready for use, 45/

extra. Descriptive leaflet 1/-.

FOUR STAGE RADIO FEEDER UNIT. Design
of a HIGH FIDELITY, L. and M. wave T.R.F,
Unit with self-contained heater supg%y and
thorough H.T. decoupling. Only 250-100 v.
15-20 mA. H.T. required from main amplifier.
Three valves and Low Distortion Germanium
Diode Detector. Flat topped response char-
acteristic. Loaded H.F. coils. Two variable Mu
controlled H.F. stages, 3 gang condenser tuning.
Cathode follower output stage. Switch position
for Gram. and Gram. input and output sockets.
Performance comparable with the best in Feeder
Units. For A.C. mains 200-230-2560 v. operation.
Size 11-6-73in. Illustrationm, full set of easy-to-
follow wiring diagrams and instructions and in-
dividually priced parts list 2/6. This unit can be
built for only £3/15/-, including Dial and Drive
Knobs and every item required.

R.S.C. TONE CONTROL-PRE-AMP. UNIT. A
complete set of parts for the construction of a
very efficient but simple pre-amplifier and tone
control unit. For use with any amplifier and pick-
up. Fil. supply self-contained. Size 7}-5-5}in. approx.
Descriptive leaflet 9d. Price, inc. wiring diagrams,
37/6. Ready for use, 15/- extra.
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O < Paxolin panel 24in. x 2%in., with tags for mtg.,
/ W 5 cond. or resistors, two-hole fixing.
ASK FOR . 6d. each POST
X/H981 Or 3 for 1/6, post paid 3d.

24-WAY GROUPBOARD
Paxolin panel 12 3/16in. x 2§in. wide, with holes
to carry 24 condensers or resistors.
Al

i Hyddesclale

’ 5-WAY GROUPBOARD
PLEASE NOTE. Carriage and Postal charges refer to the U.K. only. Overseas freight, etc., extra, |

I e - _ 6d. each POST
SUPPLY UNIT RECTIFIER FOR NO. 43 | ELECTROLYTIC COMNDENSERS, Metal | X/H982 Or 3 for 1/, post paid. 3d.
TRANSMITTER Can, Clip Mtg. Types. &

Ex-Canadian Army, in original wood case. In- C_Ip. 24-24 ‘mfd. 450 v. D.C. Wkg. Dia. I3in. x PAXOLIN WAFER ROTARY WAVE-

put 110 volts A.C. 50/60 cfs, 1.7 kVA, Output 2in. CHANGE SWITCH

(nrp ZRlI60 W 7 (Hfl) 500 V. 400 mA., | ASK FOR = 3/- each POST | 3 wafers each, 2 pole, 5 way. Dim.: 3}in. x 24in.

plus H.T. lines, 450 V. 265 V., also 383 V., regulated XIH97 | Or 3 for 7/6, post paid 3d. . A ) 4 .

and neg. b 50 2in. Spindle projects, |in., single hole mtg.
g. bias 250 V. 150 V., 80 V. Making 3 come E ASK FOR 206 h POST

plete power supplies all fed via double choke | Cap. 16-24.mfd. 450 v. D.C. Wkg. Dia. l3in. x XIH975 Or 3 /1:“ d ed

condenser. Inputcircuits. Valves are 4/866A/866, | 24in. i v 3 for 7/6, post pai g

5Z3, 6517, 2/6A3, VR150/30 (Stab) and IV. (Time | ASK FOR 3/- each POST — — —

delay.) The complete unit mounted in metal | X/H972 Or 3 for 7/6, post paid 3d. CORD DRIVE SPINDLE. Ratio 6-1

case with lid shock mounted. Dim.: 2ft. 6in. x I Reverse vernier drive, i.e., cord runs outside

Ift. 6in. x Ift. Finish Olive Drab. Wgt, 420 Ib. | Cap. 8-16 mfd. 450 v. D.C. Wkg. Dla. I3in. x

i chassis.
Ak FOR £95.0.0 CARRIAGE | Zil5. ASK_FOR I]- each POST
.0. ASK FOR 3 each POST .
atlak S =g PAID | XjHoi8 Or 3 for 7/6, post paid 3. | X/H976 Or 3 for 3-, post paid 3d.

RECEIVER 6A - _— L_ .

Channel checking Unit working on 49-100 metres, | Cap. 32 mfd. 450 v. D.C. Wkg. Dia. 2in. x 44in. N
contains 5/VR9| (EF50), I/6K8, |/VRS5 (EBC33), = With waxed cardboard cover and mtg. Plate. ’ I.F. TRANSFORMER. 465 Kcfs. Standard

I/VR53 (EF39) valves. Thermal switch breaking | U.S.A. made. type. Dim.: 34in. x 1%in. x I3in,, pigtail and
at 85 dez. F., etc,, etc., in metal case B}in. x 7in. x | ASK FOR 1/9 each posT | plain AD.T. .
10in. X/H852 Or 3 for 5/-, post paid 6d. | ASK FOR I P peie .. FOsT
ASK FOR CARRIAGE X{H977 Or 3 pairs for 27/6, post paid 1/~
XJHATTA 29/6 cach  2j6 EXTRA | Cap. 8 mfd. 450 v. D.C. Wkg. Dia. lin. x 2in. ’ ) —

POWER UNIT TYPE 266 Blors ™ Ordfor sl apupsid o' | LF. TRANSFORMER. 46S Kcfs. Miniature
In Transit case. Input 80 v. L5 Kjcps. A.C.. » P P . type. Dim.: 2fin. x I¢in. x lin., plain, per-
Outputs HT 120 v. D.C,, bias 3 and 9 v. LT 2 v. | Cap. 8 mfd. 450 v. D.C. Wkg. Dia. %in. x 23in. | meability tuned.
Smoothed and stablized. Complete with 5U4G | Tybular, card covered, wire ends. ASK FOR 10/6 per pair POST
valve VS110 stabilizer. 12 v. | a. Metal rectifier, | ASK FOR 1/6 each POST | X/H978  Or 3 pairs for 27/6, post paid 1/~
etc., etc., in attractive metal case with handles. | X/H980 Or 3 for 4/-, post paid 3d. |
Dim.: | lin. x 9¢in. x 74in. 1 . 5 _
ASK FOR 7 CARRIAGE | Cap. 50 mfd. 12 v. D.C. Wkg. Dia. §in. x I3in., OUTPUT TRANSFORMER
X/EB70 22,6 each PAID | iiS;;(mFté.Rnot necessarillyl. X R g_tandal;dl_Pentode type, 3 to 5,000 ohms. 2¢in. x

. - eac in. x 1%in. approx., various.

Cominss:JP;:E%sh?‘zsuawns%ﬁt}” Con- | %/H974 Or 3 for 3/-, post paid 3d. | ASK FOR /11 each POST
densers 0.1 mfd. 250 v. D.C. carrying 5 amps. Mtg. clips, for above, 4d. each. i X/H970 Or 3 for 5/6, post paid 1
(2 sets on each lead), each choke and condenser | .
separately screened in compartments of alumin- ‘ Order direct from :— Phone : South 2706}y.
ium alloy, box 44in. x 4in. X 2in. 4-hole fixing. SUPPLY 2, BRIDGE STREET,
ASK FOR p POST /- 1 CL YDESDALE €O. LTD. GLASGOW - Cs
X/H907 2/6 cach EXTRA

RADIO

3 RECORDS
TELEVISION W@ @%Z%Z?E@g RECORD PLAYERS

MONEY BACK GUARANTEE 49 . TOTTENHAM COURT ROAD, orierior Cob ot items omyy:

GOODS OF QUALITY all orders for small items totalling

PROMPT DESPATCH L o N D o N o w 1 g::efz post free unless otherwise

NOW OPEN ALL DAY SATURDAYS 9—6 p.m. WEEKDAYS 9—§ p.:. e;(cept THURSDAYS 9—1i p.m. Telephone: LANGHAM 1151/2

BUILD YOUR OWN RADIO!? |4 waté AMPLIFIER KIT
We can eupply all the parta (including valves, Gin. moving Mitroghons or Badier. Valve lruscap ts as toliaweraoDs:
coil speaker, cabinet, chassls and everything down to the 6V, 5Z4. Negative feed-back. Tone control Voltage
st nut and bolt) te enable YOU to build a professional- § i . ﬂdjﬁsgme;n, panel lnccrporabed.. 4 watts out’put For
looking radio. The chassisis punched and drilled ready to Fo———e—= | operation on A.C. Mainas 200/250 volts. L
mount }he components. There is s choice of any og three {‘ The complete kii, which inclugdes ev;ary item down to
5 ;I:lth;nﬁx_w;em;a::i?:::ylfril:;rnp‘g.bfl!‘gi‘:Zififr :{;o?i‘:ﬂ high, as Eo—=—2 i p the lms;.l nut and bolt, drilled and punched chassis, and.
e J in walnut. Complete and easy-to-f&llow point,’-t,a-polnt | a eompr;:ixszeoao;gs-;x!#s ‘;iar;’gPchrcuu dlEagr:-m4
12 B and circuit wiring diagrams supplied. GUARANTEED FOR ONE,EY%AA;(R
MODEL | T.R.F. RECEIVER | MODEL 2 SUPERHET, RECEIVER | e

This is a 3-valve plus metal rectifier T.R.F, receiver with a Thisis a powerful midget 4-valve plu‘s llxlletnl r;;?ﬁ;}l;?ug}ér- 7 R

i . - » het Receiver with a valve line-up as follows: ,6Q7,
yalvellinggup s follt:‘ws. Gl 5 QR a?d e 8V6. The dial is illuminated and coverage is for the Short
(Output). The dial is ted and when the | Wave bands between 16-50 metres, the Medlum Wave
recelver presents a very attractive appearance. Coverage bands between 190-150 metres, and the Long Wave bands
is for the Medjum and Long Wave Bands. Operates on | between 1,000-2,000 metres, Operates on 200/250 volts

200/250 volts A.C. Mains. A.C. Mains.

Plus .2/6 Packing, Plus 2/6 Packing, ®
Carriage, Insur. £5 - 10 - 0 Carriage and lnsur. £7 - 19 - 'l
T.R.F. RECEIVER We can supply this Receiver ready bullt at £8/15/6, plus 3/6 p.c
ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR
NOTE: We would respectfully suggest to those inlerested in building this receiver that they send for OU R Inatruction Booklel.
Iniending construciors can then judge for THEMSELV ES how comprehensive this Booklet ix. b |
Instruction Booklet and priced Parts List’available separately at 1/-, This money will be refunded if circuit diagram is I
returned as NEW within 7 days.

edull S s = _— = |
HIGH QUALITY AC-DC AMPLIFIERS—Unused BRAND NEW! |

—AT A FRACTION OF THE MANUFACTURER'S COST!
These amplifiers are made to an amazingly high standard of workmanship.
Brief specification: Push-pull output (approximately 3 watts). Valve
line-up: four latest type miniature Mullard valves—1 UCH42, 1 UAF4l
and 2 UL4l in push-pull. A special feature of this is that a separate
smooth H.T. supply is incorporated to enable an R.F. tuner unit to be
¥ d by the 2! Overall di fons 9in. x din. x 4in.

TWO MODELS AVAILABLE 7
For operation on 100-110 A.C.-D.C. 65 -
For operation on 200-250 A.C.-D.C. /

Parking. carriage and insurance on each '€  surrLiED comprLETE
model 3/8. WITH CIRCUIT DIAGRAM.

PRICE
(J Plus 26 PACKING,
£4 .3 . Q@ A& NSNS
The Output Transformer supplied is for use with a loud-
l speaker of 3 ohms impedance, and we would suggest that
the output of the completed amplifier justifies the use of
one oi the latest W.B. H.F. 8peakers which can be supplied
as follows: 8in., 60/6; 9in., 67/-; 10in., 78/6. All plus
| 2/6 pkg., carr. ins,
Circuit Diagram only, available separately at 1/-.
To those who require this Amplifier ready-built we can
supply it at £5/1/-, plus 3/6 pkg., carr.,ins.
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A CATALOGU

£ Send 6d. in stamps for- our NEW CATALOGUE
Hot from the Press with Hundreds of Bargains for you

Specia! Prpose
VALVES

/g VUILIL.... /8
/6 9001...... @/3
/6 39 /6
/-  VR80A 16
/6 956 ...... i)
/3 9003. /9
/- 2X2 /8
/9 VRE5 /9
6 6837 . /=

/3 1A5GT 16
/6 220V8G 19
3/- 931A 19
3/ 3/~
/6 /9
/- /9
/8 54 -
/= -
/- /=
= 3=
/- 3/~
/= 3/~
13 /-
= 6/~
/9 CV28‘l 8-

HEADPHONES

Type CLR Low resistance 1200,

718 pal

Type CHR High rasistance 4,000,

11/~ pair.

Type DHR, a super job, 13/9 pair.

Headbands, wide type, 1/9 ea.

Headphones, by Trimm Radio Mfg.

Co., Ghicago'.USA 12000 emh
igh!

with lead xmd Igranic jack plug,

13/8 pair.

MAINS TRANSFORMERS

3-way Mounting Type.

MT1. Primary 0-210-230-250
Becondary, 250-0-250 v. 80
6.3 v. 4 amps., 5 v. 2 amps., w".h
taps at 4 v. on fllament windings.
Price 17/6 each.

MT2.  Primary 0-210-230-250 +.
Becondary 350-0-350 v. 80 mA.,
6.3 v. 4 amps., 5 v. 2 amps. Bot.h
filament windings tapped 4 v.
Price 17/@ each.

MT3. 20 volt ¢ amp. tappings at
foilows: 3, 4, 5, 6, 8, 9, 10, 12, 15, 18
20,24 v. 17/@ each.

LOUDSPEAKTR UNITS

3in. Plessey Roundtype for portables,
12/9 each

Elac, 8|(n Bquare type speaker, 2 to
30, 13/@ ea.

Plessey 5in. unit, 13/6
Elac 4in. unit with
13/8 ea.

Elac 6}in. unit, 14/@ ea.
Lectrona and R, & A., 8in. units,

16
loug Plessey lightweight, 19/@ ea.
10In. Elac, 22/6.

v.

“Sin. fitting,

HAND MICROPHONE by ‘* REGENT,” complete with screened
lead and pluu—Crystal insert, mckel chrome plated head, listed
at 2 gns. Our price, 21/~ each

TYPE 6 INDICATOR UNITS
These units recommended as a basis for the Simplex
TV rectiver are brand new and contsin the VCR97? tube.
EF50, EB34, Valves, Volume Controls, resistors, con-
den!°r!, lm!shle taz panels, etc., ete. Cut your construc-
tion costs at this special price, 89/8 plus 5/8 carriage.

ENGRAVED KNOBS.

Control !\nahs clearly engraved in gol

8ize ** A" diameter 1jin.; 8ize " B'* diame'.er 1iin. Both
in two colours, Walnut or Cream. Inscriptions avatlable:
RADIO: ¢ Volume,” * Vol./On/Of,” *‘ Wavechangs,”
4 0pn/Of1,” * Tuning,” *SML Gram,” ¢ Radiogram,”
 Tone.*"

TELEVISION: ¢ Contrast,” ‘¢ Brilliance,”
On/0f,” ¢* Focus,” ¢ Brightness.”
AMPLIFIER: * Treble,’ * Bass " (Plus any above).

TAPE RECORDER Recmﬂl?ln .

Prices: 8ize * ‘B, 1/2 Plain knobs can be sup.
plied in either slze 1/- each and 8d each raspectively.

“¢ Brilllance

SOLDERING PASTE

Large tin soldering paste by Tyne
Chemical Co. Approx. 1 Ib,,
per tin.

CONDENSERS

The tollowing iz a selection from our

stocks of mannfacture:s® surplus
condensers, ail by well-known
makers.
Aluminium Can types, Clip ﬂxlnz
8x8mfd. 450 v. .......... 4/~
8x 16 mfd. 450 v. .... Y-
8x24 mid. 350 v. 1
8x32mid, 475 v. . e BI9
12x4mfd. 450 v. .......... /-
16 mfd. 450 v. .. . 8
16x8 mtd. 350 v. . . 4l
16 x 18 mfd. 350 v. . 313
20 x 20 mid. 500 v. . 419
24mfd. 450 v. ............ 29
25x 16 mtd. 350 v. e 318
32x8 mid. 250 v. . - 318
32x 106 mid. 350 v. . - 48
32 x 32 intd. 450 v. ... 611
32x 3238 mA. 350 v. . 16
32 .;2 mid. 350 v. 25 mA.

519
64 mfd 330 V ............ /-

fra

to
cir

PORTABLE RADIO
ATTACHE CASE

available in the

complete with facia board and
removable

We
for making a 4-valve Superhet

structions available at 2/- each.
Details of a few of the items

required are as follows:—
Chassis, 3/- each. Dial, /3 each.
Midget IF Transformers, &/6 .0005 Midget 2 gang Con-
a pair. denser, |1/-.

following colours:
® LIZARD GREY

® MAROON
& BLUE
@® BROWN

insert in lid for
me aerial.

3 :37 6

can supply components

fit the above case and a
cuit diagram and full in-

10in. Goodmans, 29/6.

8in. Lectrona, with ou'.pu'. trans-
former, 20/-.

Truvox BX11, 12in. unit, 49/8.
Truvox wafer speaker, 6iin., 20/-.
Plessey 8in, malns energised, 1,500Q
field, 21/-.

64in. unit with 1,500q field, 17/6.
5in. Gogdmans PM unit, 14/9.

PORTABLE RECORDING
OR PROJECTOR CASES.
Rexine covered. (Ready forcarrying
15in. X 9}in. X 13in.). Internal dimen-
sions, 14in. long, 11}in. deep, 5}in.
front hcight, 8jin. rear height.
‘Welght Bglb Price 13/8 each.
Tostage and Packing 2/-.

SPECIAL OFFER
CO-AXIAL CABLE

Best quality grade * A " cable
solid 1/022 70 ohms, 7}d. yd.
Best quality Grade *¢ A * cable
stranded 7/08786, 8id. v

Best quality Grade A » cable
air gpaced 1/036, 1/~ yd.

SOLDERING IRONS
Solon type 964, fitted :

Oval Bit ........... “§9111 ea.
Solon type 968, ﬂtt ed
Pencll Bit,......%.... 19/11 ea.

Both types arc complete with approx.
6ft. of Henley 3-core cable and are
suitable for 230/250 v,

Al i

ALPH

/

ETAL RECTIFIERS, ETC
12 volt § amp. ..

2 voit 1 amp.
250 volt 45 mA.
250 volt 75 mA,
300 volt 60 mA.

Full Wave 12 volt 1 amp. 4/9 ea
12 volt 2 amp. 8/6 ea.
12 volt 3 amp. ... 13/6 ea
SEN-TER-CEL SELENIUM RECTIFIER!
Type RM1 125v. 60 N
» RM2 125 v, 100 mA
,» RM3125v.120 mA. *
»» RMd4 250 v. 250 mA.
PEN’GII RECTIFIERS
Maxi-
mum
Tran-
slent Peak
Inverse Pulse
Peak Input Half-
Voltage Voltage Wave Doubler Tripler Price
K3/25 2,125 2,000 1,950 3,700 5,050
K3/40 3,400 3,200 3,000 5,700 7,800 716
K3/45 3,825° 5,600 3,300 6,250 8,800 8/2
K3/50 4,250 4,000 3,550 8,750 9,250 8/8
K3/60 % 9/8
K3/100 7,4\% 7,200 6,500 13,700 18,700 14/8
MULTICORE SOLDER
Contains 3 cores of extra active nom-corrosive Ersin Flux
8ize 1. 5/~ per carton.

Carton colour red and black, Alloy 60/40 SWGI1S8.
Carton coiour green and black, Alloy 40/60 BWG16.
Size 2/@ per Carton

Containing 18 8WG 40/60 Alloy Ersln Multicore.
Bolder sulicient for 200 average jolnts,

K- RADIO

$/6 VINCES| CHAMBERS, VICTOIA sQu

(B.R, Range)

BR.501 60 mid. l? v.
Midget Meh\l Types
2 mfd. 350 v

8 mfd. 350 v
8x8 mfd. £50
8x 8 mid. 450 \'

18 mfd. 350 v. o
16 x 8 mfd. 450 v,
16 x 16 mfd. 450 v.
16 x 24 mid. 350 v.
24 mid. 350 v,
32 mfd. §50 v,
82 x 32 mid. 350
250 mfd. 12 v.

ere ended Types

mid. 450 v. Cardboard
covered ...........

30 mfd. 450 v.

Bias Condensers
Tag ended me'.al '.ypcs
12 mfd k
25 mfd 25 V.
50 mfd. 12 v,
50 mfd. 50 v,
100 mid. 12 v.
100 mfd. 25 v.

Wire ended Types.
covered

25 mfd. 25 v, ... . .
50mid. 12 v, ...

50 mfd. 50 v, .

SUPPLY CO

RE I.EEDS 1.

19

YAXLEY SWITCHES

1 bank switching 2 p. 2 w.
and 2 p.1 w.and a Mains
On/0ff 8witch .

2 bank 4 pole 3 way .

2 bank switching 3 p
apd 1p. 3 w. .

1 bank 2 pole 5 way .

1 bank 4 pole 1 way .

1 bank 3 pole 4 way .

2 bank 2 pole 7 way .

1 pole Changeover . ..

2 pole Changeover .

1 pole 4 way

1 pole 7 way

1pole 8 way ....

3 pole 3 bank 3 way

4 pole ¥ way (Iong sp|nd|c

new type) 2/6 ea.
4pole2way ........... 1/9 ea.
BATTERY

¢ RECTAFORMA »
CHARGER

8ize 10in.x5in. X 7., In
crackle case with g itch forsw n.chlng
to either 6 v. or 12 v. at hall or full
charge. Two fuses are also in-
corporated, a 1 amp, fuse for mains
and & 5-amp. fuse for L.T. and are
accessible from outside, a mounted
ammeter is 1lso aftixed, to show rate
of charge. Price £4/4/-.

“CLEM® TRAVELLING
WITH ASBESTOS STAND
Blze  din.x 2in. X2§in.  including
handle, complete with lead and
switch to enable it to be used on
any voltage between 110 and 250 v.
A.B.C. adaptor is fitted to the lead
(Colour aa available, Blue, (ireen, ete.)
Price £1/1/-.

IRON

%k %k Kk k Kk ok k kk

“COLLARO ” AC37
GRAMOPHONE
WMOTOR

Governor controlled to run at
78 r.p.m., suitable 100/125 v.
and 200/250 v. Complete with
10in. turntable, Price 46/-.
Post and Packing 2/6,

* % %k k Kk k k Kk kk

THE ALPHA
AMPLIFIER

3 valves (6B8G, BV6GT, 6X5GT)
A.C. malns fully isolated neg.
feed back (voltage and current),
controlled solume and tone,
dual input ne.work, for modern
erystal or Hi-Fi mega. Less
than 1 per cent. total 2nd and
8rd harmonic distortion at 3
watts output from 1,000 C.P.S.
Complete ready for use. 79/6
post extra.

TERMS : Cash with order or
0.0.D. Postage and Packing
charges extra, as follows: Orders
value 10/- add 9d.; 20/- add
1/-; 40/~ add 1/8; £5 add 2/-
unless otherwise stated. Mini-
mum C.0.D, fee and postage 2/6.

MAIL ORDER ONLY

WHEN
ORDERING
PLEASE QUOTE
“DEPT. w.w."”

e ———)
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RADIO TRADERS LTD.

23 WARDOUR ST.,LONDON, W.I. (Coventry Street end)
Phone No. GERrard 3977/8 Grams: ‘‘ Radiotrade **
PAXOLIN SHEET

18in. x 4tin. x kin. ...... 1/= each 10in. x [0in. x 5in....... 1/6 each
20in. x 10in. x &in. ...... /6 ,, 20in. x 10in. x gin. ...... 3f-
CONDENSERS Per doz.
2 Mfd. 1S0 v. Tubular Paper (aluminium tubes), 1/6 each .:. 15/~
8 Mfd. 4S0 v. Electrolytic, 1/9 each . 18/=
16 M{d., 350 v., Electrolytic, 2/~ each 24/=
24 Mfd., 350 v., Electrolytic, 2/~ each 21/~
32 Mfd. 450 v. Electrolytic, 2/6 each . 27/-
8 x 16 Mfd., 350 v., I/6 each ............. 15/=
20 x 20 Mfd., 275 v., Electrolytic, 2/9 each 30/=
16 x 16 Mfd., 350 v., Electrolytic, 2/6 each 27/-
16 x 24 Mf{d., 350 v., Electrolytic, 2/6 each .. 27/~
16 x 8 Mfd, Metal Cans Electrolytic, 350 v., §/6 each . I15/=
32 Mfd. Metal Cans Electrolytic, 350 v., 1/6 each .. 15/-
32 x 8 Mfd. Metal Cans Electrolytic, 275 v., 1/9 each . 18/=
64 Mfd. Metal Cans Electrolytic, 350 v., 2/6 each.. 24/~
Condenser clips for above 3/-
100 Mfd. SO v. Metal Cans, 50 v. Tubular Cardboard  10/6

50 Mfd. 12 v., If=each ..ooooeiriiiiiniiiiineenns
12 Mid. 50 v. Tubular Paper galuminium tube:
100 Mfd. 6 v. Tubular Paper (aluminium tubes), I/= each ...
.00005 Tubular Miniature, 4/- per doz. .02, 500 v., 4/- per doz., .
4/- per doz. .05, 350 v., 4/- per doz. .005, 200 v., 4/- per doz,

MIDGET MICA CONDENSERS: .0001, .0002, .0003, .0004, .0005 4/~
200 Assorted Moulded Micas. Popular Values . .. £210 0
200 Assorted Silver Micas. Popular Values .. £210 0
200 Assorted Carbon Resistors: §, 4 and | watt. Good selection £1 10 0
CARBON RESISTORS: } watt 2/6; § watt 3/-; | watt 4/-; 2 watt 6/-;

5 watt 9/- per doz

HIGH STABILITY RESISTORS: =3 =l
Tolerance: 19 2% 5% ALL CINCH t
$ warte = 9d. 6d. each COMPONENTS IN STOCK
1 wart I3 -  9d.each ey
1 watt s 13 I-each | PYE PLUGS AND
8-40 MEG 2 watt ............... 2/6 each | SOCKETS ......... 1/6 pair
W/W AND VITREOUS RESISTORS. 5 watt, 1/6;

0 watt, 2/6; 15 watt, 3/-; 20/30 watet, 3/6 each.
W/W V/ICONTROLS. COLVERN and B-NSF. 5K PRESET

and other values, 2-3 watt, 2/- each. [0K Isolated Spindle 2/- ,,

500 ohms, 1K, 20K, 25K, 50K, with spindle....................
V/ICONTROLS WITH SWITCH: most values, B-NSF .. .
VICONTROLS: Less Switch, Preset and Spindle. MOST

4-WAY PUSHBUTTON UNITS,
PUSHBUTTON KNOBS
TAG STRIPS: 3-way, 2/- doz.; 4-way 2/6 doz.;
7-way 4/- doz.; 28-way 10/- doz.
ASSORTED PILOT LAMP HOLDERS

FUSES I4in. Most values from 750 mA. to 0 amp. ... A
POINTER KNOBS. Small black, with line, in. hole .. 76
STANDARD ROUND KNOBS: Small, {in. hole, é/-;

Large, }in. hole, 7/6; with spring clip, {in. hole .............. . 46
CLIX WANDER PLUGS, Type MP2. Red, black, blue 2/~
PHILIPS TRIMMER TOOLS ...............cccooininens 1/~ each
BELLING & LEE. P/M FUSE HOLDERS, Type L356 .. 260,
WEARITE COILS: Types PA4, PO4, PAS5, POS5, 1/3 each ......... [12/=doz.
VALVE HOLDERS: Moulded. B9A, 7/6; BTG, §/-; EF50,

6/-; ENGLISH OCTAL, 3/- per doz. SCREEN CANS

for BYA, B7G, 6/- doz.; PAXOLIN—B7G, MAZDA 4-pin UX 3/-
BELLING & LEE. PLUGS AND SOCKETS. Ex-Govt.

BRAND NEW S-pin, Chassis and Cable, 7-pin ..................... I/6 pair
BULGIN, P73, Plug and Socket, 2{9 each; P74, Plug and

Socket, 2/6; P200, Plug and Socket, 2/-; Rotary Switches,

S.255, 2/-; Dolly Switches, $.267, 2/-; Dolly Switches, 5.259,

1/6 ; Standard Switches, Ex-Govt., On-off .. Illé each
POST OFFICE LAMP JACKS, No. 10, 9/~ doz.

Lamp Covers for same ...............
L.F. CHOKES, 300 w., 60 mA. CH5
OUTPUT TRANSFORMERS.

orPower .. e e St - i+« - - S
VALVE SCREEN CANS for Standard Valves, i/- each..

3=,
4/6 each

Multi Ratio, 5/«;

Pentode

4=,
10/6 doz.
i

DRUM DRIVES, 4}in. ..... [~ each
WESTECTORS. WX6, W b , WI2, o veres 9= doz.
ARCOLECTRIC (Whitney Lamp), Red, green, clear, 1/6 each 15/-
SIGNAL LAMP HOLDERS P/M, complete with adjusting

lamp holders, I/$each .........cccooiiiiiiiiiiiiiiiiinieiiniieiiann, 18/- ,,
AIR SPACE TRIMMERS. Preset and spindle types, 5PL,

10PF, ISPF, 20PF, 25PF, 50PF, 75PF, 15/-; I00PF Preset, |/6 each 15/-
JONES PLUG AND SOCKETS. 4-pin, 2/6; 6-pin, 3/-;

8-pin, 3/6; 10-pin, 4/-; 12-pin ............. .. &)= pair
NUTS. 8BA, 3/-; 6BA, 2/6; 4BA, 3/-;2BA ... ... 4|-gross
SOLDER TAGS, I/6gross. SHAKEPROOF WASHERS ... 2/-
WASHERS, 2, 4 and 6BA g - .
SHAKEPROOF SOLDER TA 4BA and 6BA, 2 2/3

CASH WITH ORDER OR G.0.D ALL ORDERS DEPT. W.1
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

REDUCED PRICES FOR GROSS LOTS
We invite your enquiries for items not listed.
Trade Counter open 9.30 to 5.30 Monday to Fridays.
Callers Welcomed.
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED,

L o 2 & & 2 o a a o o o o o o & 4
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For Quality Bargains Always
=Best Buy at Britain’s

G.E.C. DIODE VOLTMETER. Consists of a 3fin. 0-100 Micro-amp
meter mounted in a neat black crackle instrument case size 7%in. x 4in. x
3in. deep. The meter is calibrated 0-100 and 0-30 volts and a range switch
is incorporated, as well as mains onfoff switch, panel indicator light and
filament transformer. The instrument was intended for use with an ex-
ternal probe (which is not available). Circuit of the instrument and probe
supplied. BRAND NEW AND BOXED AND A BARGAIN AT ONLY
79/6.

INDICATOR UNIT TYPE I82A. Contains 3-EF50, 1-5U4G, 4-SP6l,
and 6%in. C.R.T. type YCR 517. This tube will replace the YCR 97 without
any alteration, is completely free from cut-off and has a more pleasant
tube colour. Contains in addition a very large assortment of pots., re-
sistors, condensers, etc. Tubes demonstrated. Supplied Brand New
(less relay) for only 67/6, plus 7/6 carr. In original transit case. Original
cireuit supplied free with each order, or /6 separately. Conversion of this
unit to an oscilloscope is being described in the ' Radio Constructor.’
TYPE 12 TRANSMITTER. Mains operated transmitter covering 1.2 to
17.5 Mc/s in four bands crystal or V.F.O. Size 24in. x 124in. x 174in. weight
134 |bs. Complete with all valves, ready for operation. In first class con-
dition and tested before despatch, with circuit and instructions ONLY
£16/16/- plus 14/- carr. We have a few other types of transmitters at bargain
prices for callers only.

UNIVERSAL AVO METERS, MODEL 40. Once more we are able to
offer a further supply of these—very little used, thoroughly checked and
tested. First class multi-range test meter for ONLY £9/19/6.

METER BARGAINS (all brand new and boxed).

I5 volt (50 cycle) Moving Iron, 24in. flush pnl. mtg., 10/-.

20 Volt Moving Coil, 2in. sq. panl. mtg., 7/6.

3,500 Yolts Moving Coil, 3fin. projection, 15/-.

150 Milli-Amp. 2in. sq. panel mtg., 7/6

S Milli-Amp. Moving Coil 2in. sq. pnl. mgt., 7/6.

200 Milli-Amp. Moving Coil 23in. dia. flush pnl. mtg., 10/6.

20 Amp. Moving Coil 2fin. dia., 7/6.

| Milli-Amp. 24in. barrel, flush pnl. mtg., 22/6.

§ Milli-Amp. 24in. barrel, desk type in sloping front case, 25/-.

100 Micro-Amps. 24in. barrel, flush panel mtg. Scaled 0-1,500 in I5
clear divisions. ONLY 42/6

500 Milli-Amp. Thermo-couple 2in. square pane! mtg., 5/-.

METER RECTIFIERS Salford Instrument, full wave bridge type. Brand
new | mA. at 11/6, and 5 mA. at 8/6. i o

BLOCK CONDENSERS. These are Nitrogol type with ceramic in-
sulating terminals.

8 mF. 2,000 volt working size Sin. x 3}in. x 44in. high at 12/6 each.

4 mF. 2,000 volt working size 3}in. x 24in. x 44in. high at 7/6 each.

4 mF. 1,250 volt working size 3{in. x 24in, x 4jin. high at 5/6 each.
TRANSFORMER BARGAINS. Brand new transformers, ex-manu-
facturer's surplus, drop through. Primary 200/250 volt, 50 cps.. Secondary
310-0-310 v. 7_0 mA., 6.3. 3 amps 4 v. 2 amps—can be used with 4 volt or
6.3 volt rectifier. Only 9/6 plus 1/6 post. A similar type transformer
325-0-325 100 mA. 6.3 4 amps, etc. can be supplied to callers only at 14/6.

Filament transformer. Standard tapped primary 12 volts 14 a ' %4 volts
4 amps. Only 7/6 each. B Y 4 amps., 4 v

E.M.l. OUTPUT METER

just arrived this month a very
useful output meter. The instru-
ment itself has a basic movement of
I mA and incorporates a full-wave
instrument rectifier. There are
two ranges 0-500 milliwatts and
0-5 watts and also a decibel scale.
The input impedance is 5,000 ohms.
These are all BRAND NEW AND
UNUSED in secaled individual
Manufacturers cartons, complete
with instructions and are offered
at about a third of list price.
Only 35/- each plus [{6 post.

E.M.l. OUTPUT METER

METER RECTIFIER. Full wave bridge 2 mA. by S.T.C. as used in the
above instrument. Brand new Only 5/6 each..
GRA_YSHAW RESISTA.NCE CAPACITY BRIDGES. We arg London
Stockists for these fine instruments which represent excellent value at
£6l|9/6._ We can thoroughlyfirecommend these as being superlative value
comparing well with far more expensive equipment.
H.R.O. 6-VOLT VIBRATOR PACK. Gives 50 volts 80 mA. smoo
I J : o th

D.C. Uses Mallor)_' vibrator, 6X5, heavy duty smoothing chokes, ef:
In black crackle cabinet size 7in, x 7in. x 6in. Brand new, only 29/6. ’
U.S.A. DYNOMOTOR. 2 volts D.C. input, 250 volts 60 mA

J 4 v o U BN . . out t,
Weight 2} Ib. Size 44in. x 3in. dia. Ideal for car radio, mobile ampliﬁpet:s.
small transmitters, etc. All tested prior despatch. ONLY 22/6, post paid.

™~

CDQ lCIHARLES BRITAIN (Radio) Ltd.

UPPER SAINT MARTIN’'S LANE
LONDON, W.C.2 TEM 0545
One minute from Leicester Square station (up Cranbourn Street).
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday.) Open all day Saturday,

LTD
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MAINS TRANSFORMERS
Primary, 200-250 v. P. & P. 2/-.
300-0-309 100 mA., 6 v. 3 amp.,
5 v. 2 amp., 22/8.

Drop thro’ 350-0-250 v. 70 mA., 6 v.
2.5 amp., 6 v. 2 amp., 14/8.

Drop thro’ 250-0-250 v. 80 mA., 6 V.
3 amp,, 5 v. 2 amp., 14/8.

280-0-280, drop through, 80 mA.,

6 v. 3 amp., § v. 2 anmp.. 14/8.
250-0-250 R0 mA., 6 v. 4 amp., 14/-.
Drop thro' 280-0-280, 200 mA., § v.
5 amp,, 5 v. 3 amp., 27/6.

Drop thro® 270-0-270 80 mA., 6 v.
3 amp., 4 v. 1.5 amp.. 13/8.

Drop thro’ 270-0-270 60 m4., 8 wv.
3 amp., 11/6.

Anto Trans, Tnput 200/250. H.T.
350 v, 350 mA. Separate L.T.. 6.3 v.
72,83 v. 1} amg, 5 v. 3 amp., 25/-.
P. & P, 5j-.

Heater Transformer. Pri. 230/250 v.,
6 v. 1} amp., §/=; 2 v. mp., §/-.
Mains T mer, fully impreg; 4,
input 210, 290, 230 and 240. Sec.
600-0-600, 275 mA. and 200 v. at
30 mA., complete with scparate heater
transformer. Input 210, 220, 220, 240.
flec. 8.3 v. 2 amp. three times, 0, 4.
6.3 v, at 3 amp. and 5 v. 3 amp., 45/-.
P. & P. 5.

Mains Transtormer, fully impregnated.
input 210, 2720, 230, 240. Bec. 330-0-350,
100 mA. with separate heater trans-
former. Pri. 219, 220, 230, 240.
fec. 6.2 v. 2 amp.,, 6.3 v. 3 amp.,
4 v. 6 amp. and 5 v. 2 amp., 30/-.
P. & P. 5/-.

MAINS TRANSFORMERS, chassla.

mounting, feet and voitage panel

Primarles 200/250:

350-0-350 75 mA. 6.3 v. 2 a. tap 1 v.

6.3v.1a., 13/6.

350-0-350 70 mA. 4 v. 5 a., 4 v. 2.5 a.

C.T., 18/8.

500-0-500 125 mA. 4 v. C.T. 4 a,, 4 v.

CT.4a.,4v.CT. 2.5 a., 27/6.

500-0-500 250 mA. 4 v. C.T. 5 a. 4 v.

C.T.5a..4v. C.T. 41, 39/8.

9in. T,V. Cabinet, front in contrasting

walnut veneers, size 16§in. iong, 113in.

high, by 12}in. wide. Complete with

two pieces expanded aluminium in gold,

12 x%in. and Bin. speaker baffle, 15/-,

post paid.

P.M. SPEAKERS (ciosed Reld):
with

less
traps.  trans.
= 15/8
= 13/8
18/6 12/8
. 16/6  12/8
1816 15-

10in, .0 .... e == L
6iln. MLE. Speaker, 1,000 ohm field,
15/-. .

R. & A. T.V. Enerzised 84in. Spesker,
field coil 175 ohms. Requires a mini-
mum 150 mA. to energise, maximum
current 259 mA., 9/6. P. & P. 3/6,
Extension Speaker Oabinet, in contrast-
ing walnut veneer, size 15x%10)in.
Will take 6} or 8in. speaker, 17/6.
Completely built All-dry Mains Unit
by famous manufacturer, 200/250 v.
Metal cnse size 8 X 3 x 3in., incorporating
Westinghouse metal rectitiers. 3 500
mfd.,, 16%X24 mid.,, maina trans., 3
smoothing chokes, output 90 v. 10 mA.,
1.4 v, 0.25 amp., 39/6. P. & P. 2/6.
Volame Controls. Long spindle less
switeh. 50K, 500K, 1 meg., 2/6 each.
P. & P. 3d. each.

Volume Controls. Long spindle and
switch, §, §, 1 and 2 meg., 4/- cach;
10K and 50K, 3/6 each. } and 1 meg.,
long spindle double pole switch, minia-
ture, 5/-. P. & P. 3d. each.
Trimmers, 5-40 pf., 5d.; 10-110, 10-250,
10-450 pf., 10d.

Twin-ganz .0005 Tuning Condenser,
5/-. With trimmers, 7/6.

Line Cord, 2-way 0.3 amp., 60 ohms
per foot, 1/3 per yard.

Twin-Gang .0005 with feet, size
8} x3x1jin., 6/8.

3-zang .0005, with feet, size 41 X7x
1¢in, 7/6

T.V. Coils, moulded faormer. iron-cored,
wound for re-winding purposes only.
All-can 1§ x1§in., 1/- each, 2 lron-cores
ali-can 2§ % §in., 1/6 each.

Used Metal Rectifler. 250 v., 150 mA.,
6/6.

Metal Rectifier. 250 v.,"250 mA., 12/6.
Metal Rectifier. 230 v., 45 mA., §/-.

PERSONAL SHOPPERS ONLY. Siu.
Enlarger, 17/8; 12in., 27/6.

Germanfum Crystal Diode, 1/8, post
paid.

Television Masks. White Rubber; 9in.
with glare, 7/8. Cream Rubber, 12in..
with armour-plate giass, 15/=.

WIRELESS WORLD
RADIO AND

D (] c o H E N TELEVISION COMPONENTS

Terms of Business: Cash with order. Despatch of goods within 3 days from
receipt of order. Where post and packing charge is not stated please add
1{6 up to 10;-, 2{- up to €I, and 2/6 up to £2. Al enquiries, S.A.E,,
lists 5d. each.
SPECIAL NOTE : NO GOODS SENT WHERZ CUSTOMS

DECLARATION IS APPLICABLE.

23 HIGH STREET (Uxbridge Road)
ACTON, W.3. Telephone: ACOrn 5901

Hours of Business :

Saturday 9—5 p.m. Wednesday 39—/ p.m. Other days 9—4.30 p.m-.

Used I12in. C.R. Tube, aluminised, E.H.T. maximum (0 Kv., heaters
Com-
plete with rubber mask, Elac P.M. focus unit, scan colls, low line, low
£5/10/-, P, & P. 7/6.

2-volt, with heater cathode short, guaranteed for 3 months.
frame and frame o.p. trans.

HIGH-IMPEDANCE PLASTIC RECORDING TAPE, by lamouuh;n:mu!actum. 600ft. on

aluminium spool, 8/-. 1,200ft. on alamintum spoo}, 17/6, post pal

CABINET, as {llustrated, 11} ¥ 6} % 5}!n., in
walnut or cream, compiete with 'TRF
chassis, 2 waveband secale, stotlon names,
new waveband, backplate, drum polnter,
spring, drive spimdle, 3 knobs and hack,:
29/8. P. & P. 3/6.

AS ABOVE, with superhet chassis, 23/6.
P. & P. 3/6.

AS ABOVE, complete with new $in. speaker
to A, and O.P. trans., 35/-. P. &£ P. 3/6,
with superhet chassis, 36/-. P. & P. 3/6.
Used metal rectifier, 230 v. 50 mA., 4/8;
gang with trimmers, 6/6; M. & L. TRF
coils, 5/-; 3 obsclele ex-Govt. valves,
8 vjh and circuit, §/8; heater trans., 8/-;
volume control with ewitch, 3/8; wave-
change switch, 2i~; 32 % 32 mtd.. 4/-; bias condenser, 1/~-; resistor kit, 2/-; condenscr kit, 4/~
M. & L. Superhet Coils with eircult, 8/8: iron-cored 465 I.F.s 7/8; min. gang, 5/8; volume
control with switch, 4/=; wave-change ewitch, 8/6; heater trane., 7/8; 4 v/h, 1/8; 4 obsolete
ex-Govt. valves, metal rectifier and Xtai diode with circuit, 14/6; 25 x 25 mfd., 1/-; 16x 15
mid., 3/3; condenser kit (17;, 7/6; resistor kit (14;, 3/6.

Clydon 5 channe] T.V. Tuner, uscs £F80 and 12AT7, lers valves, 12/8, post pald.

Radio-gram Chassis, 5 vaive A.C./D.C. 3 wave-band superhet 195-255 v., 1949, 200-550 and
1,000-2,000 metres, LF. 470 Kc., size of chassia 13 % 6} X 2}in., size of scale 7} x 3iin., valve
line-up 10C1, 10FY, 10LD11, U404, and 10P14. Twin malns filter input, 3 dial lights and
8in. P.M. £8/17/8. P. & P. 5/~

COMPLETELY BUILT SIGNAL GENERATOR

. Coverage; 120 Kc/s.-
320 Kc/s., 300 Kc/s.-
900 Kc/s., 900 Kc/s.-

© 2.75 Mc/s., 2.75 Mc/s.-
85 Mc/s.,, 85 Mc/s.-
25 Mcfs.,, 1T Mc/s.-
50 Mc/s., 25.5 Mc/s.-
75 Mc/s. Metal case

B 10 x 62 x 4tin. Size of

M ' scale 63%in. x 3tin., 2
» ’ B valves and rectifier.
A.C. mains 230/250 v.

- Internal modulation

400 c.p.s. to a depth of 30 per cent., modulated or un-

modulated. R.F. output continuously variable 100

millivolts. C.W. and mod. switch, variable A.F.

output and moving coil output meter, Black crackl.e

finished case and white panel, £4/19/6. Or 34/- deposit
and 3 monthly payments of 25/-. P. & P. 4/- extra.

] x
B

CONSTRUCTOR'S PARCELNo.1
compriging chassis 12} x 8 X 2in.,
cad. plated 18 gauvge, v/h., I.F.
and  trans, cut-outs, back-
plata° 2  supporting brackets,
3 wavelmmd scales, new wave-
length station namcs. Bize of
scale 11} x 48ip., drive spindle

drum, 2 pulleys, pointer, 2 bulb
holders, § paxolln international
octal valve holders, 4 knobs
and pair of 465 1.F.s, 16/6.

AS ABOVE, but complete with
186+16 mfd. 350 wkg. and ~
semi-shrouded drop thro® 250-
0-250 60 mA., 6 v. 3 amp. Pri.
200-260, and twin-gang, 31/6.
P. & P. 8-

CONSTRUCTOR'S PARCEL. As No, 1 plus 16 x16 mfd, 350 wkg., semi-shrouded drop-thro’
250-0-250 60 mA., 6.5 v. 3 4., 5 v. 2 a., \win gang, snvl 8 L..M. uperhet colls complete with
trimmers and tracking condensers with eircuit.  £8/5/-, P. 2j6.
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Line and E.H.T. Transformer, 14 Kv.,
using ferrocart core, complete with line
and width control, and corona shields,
U37 rectifier winding, 35/-.

Line and E.H.T. Transtormer, 9 Kv.,
using ferrocart ecore complete with
bullt-in line and width control. Mounted
on smali ali-chassis.  Overall size
4t x1itn, EY51 ree. windiog, 27/8.

Sean Coils, low line, low impedance
frame, complete with frame traps-
former, to match above, 27/6.
P& P.2-

Valve Holders, moulded octal Mazda
and loctal, 7d. each. Paxolin, octal
Mazda and loctal, 44. ench, Moulded
B7G, BSA and B94A, 7d, each. B7G
moulded with screening can, 1/G each.
32 mfd., 350 wkg. .

18 % 24, 350 wkg, S
4 mfd., 200 wkg. . o
40 mfd., 450 wkg. .....
18 %8 mfd., 500 wkg. .
16 X 16 mfd., 500 wkg. .
16 x 16 mfd., 450 wkg. .... .
82x%33 mfd., 350 wkg. ........
$2x32 mid.,, 350 wkg., and

25 mid., 25 wkg. .

4

RoS@erot

8
B
&
g
4
—-
&

16 mfd.,

=
Bore

8 mfd., 350 v. wkq., tag ends ..
50 mid., 25 v. wkg., wirc ends. .
100 mid., 350 wkg. .........
1004200 mfd., 350 wkg. .
16+16 mftd., 350 wkg. .
50 mfd., 180 wkg. .....
65 mtd., 220 wkg. .....
8 mfd., 150 wkg., .....
g’.)+lg?’mfd., 280 wkag.

0 mid., 13 wkg. . o
32+32 mfd., m‘{n I -
50 md., 50 whkg. .............. ﬂQ
Minjature wire ends moulded,

100 pt., 500 pf., and 001 ..ea. 77d.

Combined 12in, mask and escutcheon
in lightly tinted Perspex. New aspect.
edged in brown. Fits on fromt of
cabinet, 17/6.

Frame Oscillator Blocking Trans., 4/8
Tube Mounting Bracket, size 9} x #4in.
12in. tube clamps, 2/-.

CHOKES: N
2-20 Hen., 150 mA., 15/-. P. & P. 3j-.
6 Hen., 275 mA., 15/-, P. & P. 3/
100 Hen., 40 mA., 15/-. P. & P. 3/,
:Ssixgm‘tl%x;;u Choll:)e,h 2 henry 150 mA.

H A, enry, 10/6; 5 henry
230 mA., 60 ohms, 8/8.

P.M. Focus Unit for any 9 or 19In.
tube except Mazda 12in., with Vernicr
adjustment, 15/-.

P.)

vel

SRR Esesre

Focus Unit for Mazda, 12in., with
ler adjustment, 17/6.

Wide Angle P.M. Foous Unjts, Vernier
ad],, state tube, 25/-.

Energised Focus Coil, low 'resistance
mounting bracket, 17/6.

Yon Traps for Mullard or English Elcctric
tubes, 5/-, post. paid.

465 Ke, LF.s, slze 23 x1fin. Q.110
removed from American equipment,
5/ per pair. Standard 485 Ke. iron-
cored I.Fs, 4x1}x1}ln., per pr.
718, Wearite standard firo

g}; Ke. LF.s, 3§ x1§x1§in,, per pr.

Iron-cored 465 Ke. Whistle Filter, 2/8.

OUTPUT TRANSFORMERS, Standard
Lype 5,000 ohms imp., 4/9; 42-1 with
extra feed-back windings, 4/3. Minia-
ture 42-1, 3/3. Multl-ratlo 3,500,
7,000 and 14,000, 5/6. 10-watt push-
pull, 6V6 matching, ?/-. 90-1 3 ohm
speech coll, 8/6.

PUSH-BACK CONNECTING WIRE.
Doz. vde., 1/8, post paid.

STANDARD WAVE-CHANGE
SWITCHES, 4-pole 3-way, 1/9; 5-pole
3-way, 1/9; 8-pole 3-way, 1/8; 9-pols
3-way, 3/6; Miniature type, long spindle
-pole 4-way, 4-pole 3-way and 4-pole
2-way, 2/@ each. P. & P. 3d.

465 KC. MIDGET LF.s. Q.120 elze
1}in. long, 1lu. wide, §in. deep by very
famous  manufacturer. Pre-aligned
adjnatable iron-dust cores, per pair,
12/8.

Mains Droppers. 0.3 amp., 460 ohms,
tapped 280 and 410, 1/6; 0.2 amp..
717 ohms, tapped at 100 ohms, vitreoua
1/68; 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, 840, 600, 3/6.
P, & P. on each 3d.

T.V. Width Controls, 3/8.

T.V. Sub Assembly; all-chassis, 12in. X
34n,, with frame osc., line osc., 12 mfd.
278 wkg.,, Metrosil, 8 condensers,
4 resistors and tag panel, 18/-.
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COMMUNICATIONS RECEIVER RIIS5. The famous ex-
Bomber Command Receiver known the world over to be supreme
in its class. Covers § wave ranges 18.5-7.5 Mc/s, 7.5-3.0 Mc/s.
1,500-600 kcfs, 500-200 kefs, 200-75 kcfs, and is easily and simply
adapted for normal mains use, full details being supplied. Aerial
tested before despatch. These are IN EXCELLENT CONDITION
IN MAKER'S ORIGINAL TRANSIT CASES, ONLY £9/19/6.
A few of the RII55N model can also be supplied. This is the
latest version which covers the Trawler Bands, and in addition is
fitted with ultra slow motion tuning. Used, but tested working
before despatch. ONLY £17/19/6.

A factory made Power Pack, Qutput Stage and Speaker,
contained in a black crackled cabinet to match the receiver, can
be supplied at ONLY £5/10/-. Operates receiver immediately.
DEDUCT 10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.

Please add carriage costs of 10/6 for receiver, and 5/- for power pack

METERS
F.S.D. SIZE AND TYPE
-1 milliamp D.C. 24in. Flush square ]
| . D.C. 2tin. Flush circular . 22/6
| D.C. 2iin.Desktype .... 25/-
5 D.C. 2in. Flushsquare . 7/6
too D.C. 24in. Flush circular . 12/6
150 D.C. 2in. Flushsquare ... 7/6
500 ,, D.C. 2{in. Flush circular . 12/6
500 ,, thermo 2in. Flush square... /-
500 thermo 2in. Proj. circular 5/-
20 amps D.C. 2in. Proj.circular 7/6
40 amps D.C. 2in. Proj.circular 7/6
30-0-30 amp D.C.  Car type moving iron 5/-
15 volts A.C. 2tin. Flush, circ., mov. i 8/6

All meters Brand New in Maker's Cartons.

100 MICROAMPS METERS. 2iin. circular flush mounting.
Widely calibrated scale of 15 divisions marked ‘‘ yards '’ which
can be rewritten to suit requirements. These movements are
almost unobtainable to-day and being BRAND NEW IN MAKER'S
CARTONS are a snip at ONLY 42/6.

POWER UNIT TYPE 3. Made for use with the R.1132A, this
is a standard rack mounting job to match the receiver, and is for
200/250 v. 50-cycle mains with outputs of 250 v. D.C: 100 mA,,
and 6.3 v. 4 amp. Fitted with H.T. current meter and voltmeter
this is a first-class unit, and can be used for a variety of receivers.
Used, but tested working before despatch. ONLY 90/- (carriage,
etc., 5/-). Connecting Cable with lones Plugs for receiver and
power unit, 10/-.

RF UNITS TYPE 26 and 27. For use with the R.1355 or any
receiver with a 6.3 v. supply. These are the variable tuning units
which use 2 valves EF54 and | of EC52. Type 26 covers 65-50 Mc/s.
(5-6 metres), and Type 27 covers 85-65 Mc/fs. (3.5-5.0 metres),
Complete with valves and BRAND NEW IN MAKER'’S CARTONS.
ONLY 45/= each.

AVO MODEL 40 UNIVERSAL TEST METERS. Com-
pletely self-contained, and provides 40 ranges of A.C./D.C. current,
voltage, and resistance. Have had some use but every instrument
has been thoroughly checked and tested and is GUARANTEED
IN PERFECT WORKING ORDER. ONLY £9/19/6,

OSMOR H.O. COIL PACK. The 3 wave superhet pack
recommended for the TRI196 Receiver conversion. ONLY 48/-.
1196 conversion data supplied with coil pack, or separately |

500 KCS. CRYSTALS. Standard 2-pin mounting. Ex. new
equipment and perfect. ONLY I5/- (postage, etc., 1/-).

YACUUM PUMPS. For Handymen and Model Makers. Ex-
R.A.F. Type B3-Mk. IIl. BRAND NEW IN MAKER'S CARTONS,
ONLY 22/6 (post 2/-).

TRANSFORMERS. Manufactured to our specification and fully
guaranteed. Upright mounting, fully shrouded, normal primaries
425 v.-0-425 v. 250 mA , 63 v. 42,63 v. 42,5 v. 3 a, 50/-

350 v.-0-350 v. 160 mA., 6.3 v. 62,63 v,3a,5v.3a, 42/6.

350 v.-0-350 v. 150 mA.,, 6.3 v. 52,5 v. 3 a, tapoed at 4 v. 32/6.
250 v.-0-250 v. 100 mA,, 6.3 v. 62, 5 v. 3 a,, 32/6.

Please add 2/- per transformer postage.

TRANSFORMERS, FILAMENT. 63 v. 2 a, 7/6; 6.3 v. 3 a,
10/6 (postage 1/-).

TRANSFORMERS, EHT. Upright mounting.

EHT for VCR97 Tube 2,500 v. 5 mA, 2 v, -0-2 v. .l a,, 2 v.-0-2 v.
2a., 37/6.

EHT 5,500 v. 5 mA,, 2 v, | a, T2/6.

EHT 7,000 v. 5 mA., 2 v. | a,, 82/6.

EHT 7,000 v. 5 mA,, 4 v. | a,, 82/6.

Please add 2/- per transformer postage.

ROTARY POWER UNIT TYPE 104. Input 12 v., Qutput 230 v.
60 mA.,and 6.3 v. 2.5 a,, Fully filtered and smoothed, and noise
suppressed. |deal for car radio, etc. ONLY 15/- (postage etc., 2/6).
AMERICAN [2 v. DYNAMOTORS. Output 255 v. 60 mA,
ONLY 22/6.

Cash with order please, and print name and address
clearly. Amounts given for carriage refer to inland only.

U.E.I. CORPORATION

Radio Corner, 138, Gray’'s Inn Road, London, W.C.i
Phone : TERMINUS 7937.

(Open until | p.m. Saturdays. We are 2 min. from High Holborn
(Chancery tane Station) and 5 min. by bus from King's Cros:.)

WIRELESS WORLD Jury, 1954
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'PROOPS of KINGSTON

| > pPROOPS BROS P
| =g '

The énly ‘¢ walk-around ** radio shop in Surrey

A large and varied stock of
Radio Valves, Components, Receivers,
Transmitters, Test Equipment, etc,,
alwways available

at commpelitive prices.
PAY US A VISIT!

PROOPS BROS. LTD.
39, Cambridge Road, Kingston-on-Thames,
Surrey Tel. : KINgston 4614

CLOSED—| O'CLOCK WEDNESDAY. OPEN—ALL DAY SATURDAY
Correspondence to : |17, Charlotte Street, London, W.1.

> <<

G2AK " gain. © G2AK

TRIPLETT 400 Micro Amp. Basic Meter Unit, sealed for 8 ranges.
New, boxed, 32/6, post free.

GERMANIUM DIODES, 2/- each or 6 for 9/-.
l METERS. 2{in. Flush mounting M.C. 100 mA., 0-10 mA., 0-30 mA.,

12/6 ea. ; 2in. Flush square 0-5 mA., 10/= ; 0-15 A. proj. thermo.
24in., 7/6 ; 0-9 A. hot wire, 5/- ; 0-1 mA. 2in. Flush, 20/-.

TEST METER. 7 ranges as follows : 1.5 v, 3 v., 150 v. 6 mA..
60 mA, 5,007 #ims, 25,000 ochms  24in Dia. scale M.C. meter.
Rotary selecto® switch. Black bakelite case, 6 x 4% x 44, fitted with
removable lig, also provision for internal batts. ranges can be easily
extended. Bargain pricé 30/, plus 1/6 post.

SPECIAL OFFER, ARS8 SPARES. Cabinets, complete with
base, feet and side strips, £4/15/- each. Pkg. and Carr., 5/-. Set
of 14 valves for ** D "' or ** LF ' model receivers, £5/10/-. Panel
escutcheons, 22/6 each. ‘' D " type |.F.S., 12/6 each. Matching
Speakers by R.C.A,, fitted rubber feet and éft. lead, 65/-. Qut-
put Transformers to Govt. specification, 37/6 each.

DEAF AID CRYSTAL MIKE UNITS, 12/6 each, post 9d.
CRYSTAL HAND MICROPHONES. Complete with lead and
plug. High quality, very sensitive, chrome finish. List price 2 gns.
Qur price 25/~ Few only.

AIR SPACED COAXIAL CABLE, 150 ohm (normal price 3/I1
per ft.), 20 yd. coils only. £1 per coil, post free.

VIBRATOR POWER UNITS. 6 v. input, 220 v. 60 mA. output.
Fully smoothed and filtered, 30/-, post free.

| SPECIAL YALYE OFFFER. 866A, 176 each, or 30/- pair. 807's,
10/- each or 17/6 pr. 931A, 45/-. 829B, 80/-. 813, 70/-.
STREAMLINED BUG KEYS. By famous manufacturer. List
over £4. Our price 45/-.

Carriage paid on all orders over £1 except where stated. Please
\ include small amount for orders under £

Please print your name and address.

CHAS. H. YOUNG, G2AK

Mail orders 1o 162 HOLLOWAY HEAD, BIRMINGHAM |
'Phone : MIDLAND 3254

All callers-o 110 DALE END, BIRMINGHAM 4
"Phone : CENTRAL 1635
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All goods specially
to visit our new reb

RAMBLER ALL-DRY PORTABLE KIT

THE R.C.
Full assembly details with practical and
theoretica] diagrams cau be supplied at

1/8, poet tree. This is a truly prolessional
4-valve guperhet—all dry—for medium and
long waves. A cream plastic top panel,
with dial engraved in red and green, adds
to the very imposing appearance of this
model which is housed in an attractive
cream and grey leatherette covered attache-
case type cabinet, measuring only %in. x
7in. x 5%in. Weight (less batteries) 43 1b.
with batteriez 6} Ib. This zet really has
everything ! Built-in frame
aerial, high quality, extremely
sensitive, and very adequate
volume from the 5in. speaker.
Valve line-up: 3V4, 1R5, 185,
1T4. Allthe required components,
exactly as specified, including
cabinet, can be supplied from
stock at the special [nolusive
price of £7/7/-, plus 2/6 P. & P.
(less batterles). Uses Ever-Ready 90v. H.T.
type B126 at 9/3. Alco L.T. L6 v. AD.35
at 1/4. N.B. When batteries are removed
there is adequate space for mains umit
which will shortly be made available.

ALL-PURPOSE TEST METERS. We also offer very limited supply of Ex-Naval All-purpose
test meters by Everett, Edgecumbe. These instruments are not brand new, but all have
been serviced and guaranteed 100 per cent. condition. Complete in strong wooden case.

WIRELESS WORLD

CLYNE RADIO LTD.

18, TOTTENHAM COURT ROAD, LONDON, W.1

MUSeum 5929/0095.

sg!gel‘ed for quality and vall}e, Prompt service—Money-back ruarantee—It will pay yon
. 50 yds. only from Tottenham Court Road Tube! (Genuine.)

8ize 9in.x 6in. x 54in.

Leather carrying handle.

3}in. 8cale—1,000 ohms per volt—

Measures 0-1,000 volts AC/DC—Capacity .02 mfd.-16 mfd.—Resistance to 10 megs.—While

stocks last—Price £7/19/6 only!

HIRE PURCHASE
We are pleased to announce advantageous
hire purchase lacilities on any single iten
over £10. Your specific enqu'ries will
receive our very prompt attention.

GOIL PACKS. MANUFACTURER'S
SURPLUS. Few only,iron-covered, 7 wave-
band (2 medium, 5 short waves), comprising
14 coils, trimmers, wave-change switch, ete.,
etc., complete with copy of manufacturer’s
original circuit. 50/~ only, tax paid. Com-
pletely assembled.

SINGLE PLAYING UNIT, by very famous
manufacturer, cream, 3-speed, complete with
Decca X.M.8. plug-in C. and D. heads for
L.P. and 8tandard. £9/9/6 only | .
INTRODUCING L.T. RECTIFIERS TYPE
R.K. A newly manufactured range, fully
guaranteed for 12 months.

6orl2v.la. F.W. bridge type ....
6orl2v.1.5 a. F.'W. bridge type
6orl2v.2a. F.W. bridge type .
Gorldv.4a.F.W.bridge type .
6orl3v.6a.F.W.bridge type .
6 or12v. 10 a. F.W. bridge type....
CHARGER TRANSFORMERS. High grade
wax dipped, 220/240 v. input, 6/12 v. 2 a.,
at 11/9 only. Also 612 v. 4 a., at 19/6;

"FOUR” TRF. KIT.
A three-valve

6/12 v. 6 a., at 25/-
THE

¢ ECONOMY

components
right down to the last nut and bolt. Valve
line-up: 6K7, 6J7 and 6V6. Chassis ready
drilled—Cabinet size 12in. long by 6in.
high by 5in. deep—Cholce of ivory or brown
Bakelite, or wooden, walnut finish cabinet.
Complete Instruction booklet with practical
and b t 1 dia

brand new and tested pri

ach
r to packiog.

‘waves.

Plus 2/8 packing and carriage.

D.C. TESTMETER, EX-AIR-MINISTRY
TYPE E, BY AVO. Inatrument size 4fin. X
3%in. x13in. Black Bakelite case. Meter
scalelength 3ln. D.C.volts.,2 v.,4v.,20 v,
40 v., 200 v., 400 v., 1,000 v., 2,000 v.
D.C. current, 20 mA., 100 mA., 200 mA.,
2 amp., 20 amp. Resistance acale, 0-10,000
ohms, These meters have all been recon-
ditioned, and are guaranteed perfect.
Supplled complete in leatber carrying case at
£3/19/8, plus 2/- P. & P. Limited quantity.

HEATER TRANSFORMERS. B8pecial Manu-
facturers’ surplus. Brand new, tropicalised
by Woden. Primary 0/110 v., 220/240 v.,
280/440 v. Secondary 0/6.3 v./11 v.at 3 A.
{very comservatively rated), 7/6 ea. only.
Also. forinstrument work: Primary 0f110 v.,
220/240 v., 380/440 v. Becondarles 0/10 v./
20 v./30 v./80 v./210 v. at 30 mA., 6.8 v.
45 A, 6.3 v. 33 A, Also 7/6 ea. only.
Both plus 1/¢ . & P. Limited quantities?

T/V PRE-AMPLIFIER, London frequency,
manufacturer’s surplgs. Brand mew on
chassis slze 44in. x 2iin. x 1}in., incor-
porating valve EF42, 22/68 each. (1/6 P. & P.).

R.F. UNITS. All new condition and com-
plete. Case aize 94in. x 7}in. x 5in.

Type 2%. 20-30 Mc/s., 15/-. B8witched Tun-
ing. Type 25—40-50 Mc/s., 19/8. Switched
Tuning. RF26 at 45/-. We also have some
RF26, not new, but in perfect condition, at
35/-. Type 27—64-85 Mc/s., 45/-. Variable
Tuning. |

We have a limited supply of RF27 new
condition and complete, but tuning dial
cdamaged. Price 30/- each only. ALL
these units Post Free!!

LATEST PLESSEY 3-SPEED AUTO-
CHANGER. We have just purchased a
very limited quantity only of these
small A.C. Mixer changers. Require
quly 5in. above and 2}in. below motor
hoard. Complete with turnover
ckeatal head, £9/19/6 only, tax paid.

TESTMETER—EX-ARMY. Direct raadings
15 v.and 3 v. D.C. 6 mA. and fFé mA. D.C.
current, 500 ohm and 5,000 ohm resistance
ranges. Ci in bakelite case with web

Our price £5/10/~ 1
this set is belng demonstrated at our shop
premises] We proudly clalm that our fully.
{llustrated instruction booklet is the most
comprehensive available for this type of
receiver—Booklet available at 1/8 post
free—this is allowed if kit is purchased later
-— Please,add 2/6 packing and carriage for
complete kit.

carrying strap. 19/8, plus 1/6 P. & P.
T1154 TRANSMITTER UNIT. Medjum/high
powered for C W -3.C.W. R/T. 3 ranges,
10-5.5 Mcla. 3 Mdgfs., 500-200 Kcfs.

. Abzolutely complete; 4 valves, 2 meters,

hundreda o? rezistors, condensers, ete., in
wooden trausit onses "Frice 39/8, plus 7/6
carriage and packiug.
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TELESCOPIC: AERIAL MAST. Ex-R.A.F.
dinghy transmitter mast. Totallength when
extended, 17ft. Collapses into two sectlons
each approx. 24in. Complete with dies and
lashings, lightweight duralumin construc-
tion,diameter at thickest point, 1jin. approx.
tapering to fin. New condition, 32/8,
plus /- post and packing.

METER SPECIAL! We have a limlted
quantity of ajrcraft electrical thermometers,
Brand new, by Weston. 2in. moving cotl
meter, flush square fitting. These meters
have a luminous scale graduated 40-140
degrees centigrade, but the full scale deflec-
tion is approximately 150 microamps!
Price 12/6 each only, pius 1/- P. & P.
VALVES. We have a very comprehensive
stock of special surplus valves at com-
petitive prices. A stamp will bring Valve
Price List.

METERS

FP.S.D. Type Price
50 microamp  D. M.C. R. 50/~
250 microamp D. M.C. F.R. 40/-
500 microamp . M.C. R.P.. 13/6
500 microamp D). M.C. F.R 18/6
300 microamp D. M.C. R 35/-
1mA. D. M.C. F. Bq. 17/8
1mA. D. M.C. F. 8y.(scale calib. 1.5 kV.). 15/-
1mA. D. M.C. F.R.. 22/6
1maA. D. M.C. Desk 27/6
5 mA. D. M.C. F. 8q. . 716
10 mA. D. M.C. R.P.. 8/~
10 mA. D. M.C. F.R 10/-
16 mA, D. M.C. F.R 76
20 mA. D. M.C. F.R 716
50 mA. D. M.C. F.38q. 8/6
150 mA. D. M.C. F.S8q. . 76
200 mA. D, M.0. R.P. 10/~
500 mA D. M.C. R.P. 6/6
500 mA D, M.C. F. 8/6
0.5 amp. R. Thermo F.8q.. 4/6
1amp. R. Thermo R.P.. 10/-
3 amp. R. Thermo F. 8q. . 6/~
5 amp. D. M.C. F. 8q. . 13/6
6 amp. R. Thermo F.R... 5 e
20 amp. D. — R.P. (withshunt) . 10/6
50-0-50 amp. D. M.C. F.8q. . 716
15 volt A M.C. F.R.. 10/~
20 volt D. M.C. F. 8q. 78
16-0-16 volt  D. M.C. P.R. 1718
150 volt D.C. M.C. F.R. 15/-
300 volt D.C.2In. M.C. F.8q. . 8/6
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