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CONSTRUCTORS !
#x
Hfgé%\,%@ﬁ!ﬁ

POUNDS WORTH OF

C@Mﬁ@ﬁﬁ@??
FOR ON ﬁjf ;

The home constractor should
derive a lot of satisfaction from
this chassis—it contains so much of
value to him. it might even have the very component he
has been locking for.

HOW TO DESIGN “ NEAR uUMIT”
USING THIS CHASSIS AS A BASIS

you!

N ‘

1—Lower Section of Unit
Plug Strip fitting socksts
of the ex-U.S.A. TUB

sion to Receiver,

2—This iéaves rcom at right
of panel to take the ex-
R.AF, RP Units 27 or 28
used as converuoxa fecding
into Receiver.

Strip will take

type BMLA, and se
and other meters ha

2" flange, without fulrhST‘
drilling.

4—When the internal alu-
minjum chassis is re-
moved, the top section of
the frame will take
ancther TUB unit for con-
version vo Transmitter,

Average Contents

hand- Antennae
tall new and unused)

Tuning

fitting
required.

10 pin, Plug Strip. other

5 250 K. 1-watt Resistor

4 190 ohm 1-watt Resistors,

2600 v. 1 mf, Condeners.

9 High-voltage Conde
0,001 ta 0.01.

13-way Switch.

2 H.F. Chokes.

1 Relay Switch.

1 Ceramiec Valve Helder.

T.amp fuse with holder,

Spring Terminals,

Paxolin Panel §lin. x Bin.

Aluminium  Panel,
finished.

Large number Multi-coloured
slecved leads.

Very strong steel frarning,

Innumerable Nuts and Bolts,
Soldering points.

Stand-off  Insulators,
[S08

2ia.,

The whole outfit, weight i8 lb,, sent to
any address for only 5/-, plus 2/3 par:
rost of packing and carriage.

SPECIAL OFFER:

Satisfaction guarenteed of meney refunded

Tpe NEW LONDON ELECTRON WORKS Led.

6 EAST HAM LONDON.EG6
Telephone : Grangewoed $G44-1363

4 f{er 22]6 carv. paid

AFPARATUS‘

already £tted with 10-pin B

Tuning Units for conver-|H

&—Centre Ingtrument Panel
L

Three heads are
better than one!

For Standard and Microgroove recordings

Microgrocve recordings Green Spot.

Modern standard recordings Red Spot.

Qider Standard recordings Yellow Spot.
These pickup heads are fitted with an easily
replaceable armature system complete with g seni-
permanent sapphire, Downward pressure 160-12
grams for standard recordings, and 5-7 grams for
microgroove recordings.

Prices : With one Head, £4.00.8, plus £1.19.0 Purchase
Tax. Extra Heads each £2.10.0, plus £1.1.8 Purchase
Tax. Spare Armature System with sapphire 14s. 8d.
including Tax.

Licensed under Letters Patent No. 586000 andjor 613424
T g e, . o

"2 CORNGISSCUY, prodict

" Tetephone : HALEAX 69169

A. R. SUGDEN & C0. (ENGINEERS) LTD.
'ell Green Lane, Brighouse, Yovkshire

5—Leaving the top right-|(

Fanel and space behind it| |
ready made for this or for! §
apparatusi @

hulder for all

HOME TELEVISION

CONSTRUCTOR SETS

Designers of television constructor
sets know that the efficiency of ;
their equipment depends on the
solder used by the constructor—
that’s why they recommend Ersin
Multicore for trouble-free, waste~ } ¥
free soldering. Ersin Multicore, the
only solder containing three cores |4
of extra-active. non-corrosive Ersin | =
Flux, is obtainable from all leading |
radio shops. Ask for Cat. Ref.
C.16018, 18 S.W.G. 6040 High
Tin Television and Radio Alloy.
The size 1 Carton contains 37 feet
of solder, costs 5/-,

Ersin Multwore Solder

In case of difficulty in obtaining supplies, please write fo:

MULTICORE SOLDERS LID.,
WIELLIER HOUSE, ALBEMARLE STREET. LONDON. W.1 « RiBeont 141§
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To avold

A: specified for
conversion of the
Type 25 unit of
the TR.1198, Type
18 and Wartime
Utility  receivers,
and others.

These mighty mid-
get coilpacks will
core your radio
troubles and en-

semble, with only
ﬂve simple connections, the
pre-aligned ''Q " Coilpack saves
hours of frustrated grappling with
complicated circuits. All fypes available
. ¥ for mainsandbatterysets, completewith
oL S full instractions and circuit diagrams.
.Send 5d. (smmps) far free cireuits and new illustrated mts of Coils,

oilpacks, and all Radio Components.

OSMOR RADIO PRODUCTSL”

( Dept. P17.), BRIDGE VIEW WORKS, BOROUGH HILL,
GROYDON, SURREY Telephone Croydon 1220

Battery Radio only %7/ 6
with Miniature Loudspeaker

"Covers
Home, Light, etc. All parts and

dlus 2/6 carr.
and ins.

C.0.D. 2/6

waveband, el

medium

3 new valves included in kit. (Requires oniy
standard size batteries extra.) No technical
knowledge required, Simple as ABC, Com-
plete kit of parts with easy plans supplied.

INSTRUMENT Co. (Dept. P.W.)
6, High St., Thame, Oxon.

MAMBER LANE

Only Wolf solderguns have all these
time and money-saving advantages —
OFF-STRAIGHT EASY-GRIP HANDLE
PERFECT CONTROL

LOW CURRENT CONSUMPTION
QUICKER HEAT-UP

MAINTAINS CORRECT HEAT
LOCALISED HEAT

MODELS FOR EVERY PURPOSE

P e FROM FINE INSTRUMENT
TO HEAVY INDUSTRIAL SOLDERING

-
Win new efficiency and “E-i'.;;

. economy with Wolf Automatic
Soldergun. Its auto-feed, trigger
solder-feed action and perfect balance make

it indispensable to all modern assembly. typg 5y

Also
\Vo'f%ﬁMSUlDEHING IRUNS

For all who, for special reasons prefer
the conventional straight type handle.
Identical as regards elements and bits
to Wolf Solderguns but with round
hard wooden handle with

heat deflecting skirt.

j‘w; % Solios, with \Vﬂ'F

= TYPE 32
=

== Sty TYPE 43

ELECTRIC SOLDERGUNS € SOLDERING IRONS

% Obtainable f_rom all high-class stockists and ironmongers

WOLFE ELEGTRIG THOLS LIMITED - PIONEER WORKS

. LONDRK - W5 Tefephone: PERIVALE 3641.4
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The advent of Television
has added considerably
to the complexity of
servicing problems. A
wise choice from the
“Avo” range of pre-
cision Instruments will
enable you to diagnose
and remedy faults with
maximum speed and
economy.

Write today for your FREE cop;' of the latest Comprehensive Guide to** Ave *’ Instruments.
THE RUTOMATIC COIL chNgEET g( ELECTRICAL EQUIPMENT

Dept. P 36, Winder House, Douglas St., Lc-mdon, S‘W.L. Phone: VIC. 3404-9

C B.2,

iu-f_-‘.

high fidelity
FOR PUBLIC ADDRESS, RECORDING, AMATEUR RADIO

MICROPHONES

TYPE MIC 22 incorporates the famous Acos
*“ Filtercel *' insert, giving extreme sensitivity
and high fidelity. Response is substantially
flat from 40-6,000 cps. The microphone is
vibration and shock-proof and is not affected
by low frequency wind noises. Two alterna-
tive mountings are available for the MIC 22
“head :—

MIC 221 s MIC 2221

TYPE MIC 16 incorporates the Acos Floating
Crystal Sound Cell giving a response sub-
stantially flat from 30-10,000 cps. Perform-
ance is unaffected by vibration or shock and
low frequency wind noise. As in the case
of the MIC 22 described on the left two
alternative mountings are available for the
MIC 16 head :—

MIC 161 is

for fitting to
any British or
American type
standard floor
stand and can
also be used as
a hand micro-
phone,

suppiied as a
complete unit
incorporating
an  attractive

‘" desk stand

with side
cable entry,

ready for fixing
toeither British
or American
type floor
stands by
"means of a
knurled ring,

MIC 162 is
a complete
desk stand unit
with side cable
entry,

PRICE £12.12.0 (Either Model)

PRICE £6 ] 6 " 0 (Elthel‘ MOdel)

COSMOCORD LTD., ENFIELD, MIDDLESEX. TELEPHONE : ENFIELD 4022
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Practical Wireless

Editor £.5.camM

EVERY MONTH
VOL. XXVII. No. 540 OCTOBER, 193t

COMMENTS OF THE MONTH

A Jubilee

T iz 50 years ago this ycar that the Atlantic
I was first spanned with wireless by Marconi
and his associates. He did thiz in spite
of the .prediction by mathecmaticians and
scientists that communication by means of
electro-magnctic waves would be limited to a
distance of about 155 miles. Construction
of the Poldhu transmitting station in Cornwall
was started in October, 1900, and, it was
completed and ready for experiments in
January, 1901. Judged by to-day’s -aerial
arrays, photographs of the Poldhu aerial system
seem quaint, but it undoubtedly demonstrated
that the scientists were wrong and pointed
the way to radio as we know it to-day.

The aerial system consisted of a ring of

20 wooden masts 200ft. high. and arranged in
a cirele 200ft. in diameter supporting 400
aerial wires forming an inverted cone. A gale
wrecked this aerial on September 17th, 1901,
and it was replaced by a fan-shaped aerial
of 54 wires suspended by a triatic at 1 metre
intervals ; 1t was 150ft. high.
. The transmitting apparatus was of the
‘simplest character. It consisted of a 82 horse-
power oil engine driving a 50-cycle alternator
with an output of 25kW. at 2,000 volts. The
50 cycle A.C. was raised in voltage by two
ten-to-one ratio transformers connected in
parallel, and the output was connected through
H.F. chokes to a closed oscillatory circuit in
which a condenser discharged across a spark-gap
thirough the primary of a H.F. transformer,
The secondary of the transformer was connected
to a second spark gap and condenser and the
primary of a second H.F. transformer. the
secondary winding of which was in series with
the aerial. Keying of the transinitter was
cffected by the short-circuiting of chokes
connected in the output from the alternator.
The condensers were constructed from 20 glass
plates 16in. square coated on each side ‘with a
square foot of tinfoil, the whole being placed
in stoneware boxes filled with linsced oil.

A surprising fact is that the wavelength
of the transmission was not recorded ! At that
time there was no apparatus in existence for
raeasuring  high frequency, but from the
available date and the results achieved it is

18th YEAR
OF IS8SUE

By THE EDITOR

of Radio

estimated that the fundamental wavelength
emitted was between 1,000 and 2,000 metres.

A corresponding station had been commenced
at South Wellfleet, Cape Cod, Massachusetts,
but the circle of masts there suffered the same
fate as those at Poldhu and it was then decided
to make the attempt to receive the Poldhu
transmission in Newfoundland. Marconi left
England on November 27th, 1901, and arrived
at Newfoundland on December 5th,

The pre-arranged signal was the letter S in
Morse (three dots) and it was sent continuously
from 3 p.n. to 6 p.m. Greenwich time each
day, commencing on December 11th, -1901.

In Marconi's pocket diary there is a brief
entry for December 12th ‘ Sigs..at 12.30, 1.10
and 2.20,” and on the following Friday “ Sigs..
at 1.88,” That is the first known radio sigual
to be transmitted and received.

THE NATIONAL RADIO SHOW

The first Radio Show commenced in 1922,
when the “ First All British Wireless Exhibition
and Conveéntion * was organised by Bertram
Day and Co., Ltd., for the benefit of the wireless
manufacturers and traders existent at that time,
They were a very small band indeed, and the
exhibition was held in the comparatively small
premises of the Horticultural Hall. There were
only about 50 stands. '

Glancing through the pages . of the frst
Wireless Exhibition Catalogue one finds the
names of several firms which are still actually
serving the radio public, among them Cosgor,
Dubilier, Igranic end Peto Scott. One also
finds the names of others who were at the time
well known, but who have since fallen by th>
wayside or trausferred their activities to other
branches of the trade. After the 1922 exhibition
the name changed year by year to “ N.A.R.M.
AT. (National Association of Radio Manufac-
turers and Traders) Exhibition,” ¢ National
Radio Exhibition,” and, finally,* Radiolympia.”
The exhibition has been held at the Roval
Albert Hall, the New Hall, Olympia, and in the
Grand Hall, Olympia. The previous exhibition
was held in Birmingham, but this year it is held
at Tarls Court, and the name now is National
Radio Exhibition, .
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v : minutes plus £1 for each additional minute. The
Broadcast Receiving Licences report charge (where applicable) will be 4s.

THE following statement shows the approximate
numbers of licences issued during the yoar
ended June 30th, 1951:

Region Number
London Postal .. .. .. 2,370,000
Home Counties .. .. 1,657,000
Midland .. .. o0 .. 1,767,000
North Eastern .. .. 1,915,000
North Western 1,621,000
South Western .. .. 1,672,000
Welsh and Border Counties .. 732,000

Total, England and Wales .. 11,134,000
Scotland . . .. oo 1,117,000
Northern Ireland 00 208,000

Grand Total .. . .. 12,459,000

The above total includes 897,000 television

licences.

Junction Transitor

THIS is a new name given in America by the

-Bell: Laboratories to a germanium crystal in
which a thin electrically positive layer is sandwiched
between the two electrically ncgative onds. Tt
derives its naihe from the two “ junctions ” between
the negative ends and the positive laycr. It differs
markedly from the earlier types in which tho
point contacts were essential.

Suppressed Aerials

A FEATURE of the 8.B.A.C. display was the
showing by the Marconi company of sup-
pressed acrials for use 'in aircraft. Their exhibit
showed how the external aerial has been eliminated
in the  Comet ” and how present-day communica-
tion and navigational aid aerials arc built as
integral parts of the aircraft fuselage.

Radictelephone Service Between the United

Kingdom and lraq
THE Postmaster-General announces that a direct
radiotelephone service between the United
Kingdom and Iraq was opened at 3.0 p.m. on
Wednesday, August lst, when greetings were
exchanged between the Assistant Postmaster-
General, Mr. Charles R. Hobson, and Dr. Diajaffer,
the Minister of Communications and Works,
Baghdad. Mr. A, M. Khederi, the Iraqui Minister
in London, was present with the Assistant Post-
master-General at the opening ceremony and ex-
changed greetings with Mr. H. Beeley, Counsellor

ab the British Embassy in Baghdad.
The telephone service with Iraq will be available
to the public daily except Sundays. from 3.0 p.m.
to 4.0 p.m. at a charge of £3 for a call of three

Calls may be made to most of the principal places
in Traq with the exception of Basra.

G.P.O. Criticised
AT the annual meeting of the Pye Company the
chairman, Mr. C. O. Stanley, said, inter alia, “ In
the fleld of radio, unless something is done quickly
to change the outlook of the G.P.0. we shall find
ourselves a long way behind other countrics.”

South Bank Reproducers

THE sound reproducers in the Sports Arena ai
: the South Bank Exhibition were supplied,
we understand, by Grampian Reproducers Ltd.

Dr. V. K. Zworykin

OR “his outstanding contributions to the
concept and development of electronie
apparatus basic to modern television . . .” Dr.

Zworykin, well-known radio expert and vice-

Wireless ' communication and navigational aid in-

stallation in the de Havilland * Comet,” showing the

intercommunication units, power units for the Marconi

AD.107 Migh power transmitters, and intercommunica-
tion station box.
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president and technical consultant of the R.C.A.,
ha- been awarded the Medal of Honour by the
American Institute of Radio Engineers.

Philips at the " Pigalle”

HE well-known London night-spot lLas been
equipped with Philips Sound Reproducing
Equipment in which a hanging microphone is fitted
over what is claimed to be the largest stage ever
erccted in a London restaurant. and of the other
stand microphones one has a detachable head so
that it can be -carried by an artiste if required.

Assistant Superintendent Engineer Recording

HE B.B.C. announces that Mr. R. (. Patrick,
Associate 1.E.E., has been appointed assistant
superintendent engineer recording.
Mr. Patrick joined the research department of
the B.B.C. in 1925 and has since had experience in
a number of other departments of

The Radio Gramophone Development Company
will thus become & wholly.owned subsidiary of the
Automatic Telephone and Electric Company and,
in future, will be employed as a unit in the Auto-
matic Telephone and Electric Company Group,
principally concerned with meeting defence require-
mients in respect of radio and associated equip-
ment, including sound-amplifving equipment.

Production of domestic television receivers will
continue in accordance with the existing planned
programme up to the end of 1951, but bhe volume
thereafter will depend upon the availability of
materials and components and the number of high
priority defence orders coming into production as
that time. !

Assistant Superintendent Engineer Lines

HE B.B.C. announces that Mr. G. Stannard.
AMLE.E., has been appointed assistant

the engineering division. During
the war he was assistant engineer-in-
charge at the B.B.C.’s emergency
headquarters and later became
senior assistant to the superintend-
ent engineer recording.

Sir John H. Woods, G.C.B, MV.O.

THF English Electric Co. Ltd.

announce that Sir John Woods.
Permanent Secretary of the Board
of Trade since 1945, is shortiy
taking up an appointment within
the group. From 1943 to 1045
he was Permancnt Secretary to the
Ministry of Production.

Schools Electrical installation

FOR the County Borough of East
Ham Education Authority’s
three secondary schools on the one
site, at Langdon Crescént. Barking
Road, all the clectrical installation
work is being carried out by
Rashleigh Phipps & Co., Ltd. The project comprises
a hovs’ grammar, girls’ modern and a boys’ modern
school, accommodating a total of about 1.700 pupils,
administration block, dining rooms and kitchens.
Electricity supply will be obtained from a
substation with two 500 kVA transformers. Cromp-
ton Parkinson, Ltd., are supplying 5,000 yards of
Crompton paper-insulated lead-covered cable, 70
miles of V.L.R. cable, lamps, tubes and fluorescent
lighting fittings.

Company Reorganisation

N view of the increasing load of defence contracts
being undertaken .by companies within the
Automatic Telephone and Electric Group. it has
been decided to undertake some reorganisation in
order to increase the Group's potentialyand to
facilitate the allocation of work in the most appro-
priate factories within the Group.

As part of this reorganisation, British Insulated
Callender’s Cables, Ltd., and the Automatic Tele-
phone and Electric Company have agreed to transfer
the Radio Gramophone Development Company
—a wholly owned subsidiary of British Insulated
(‘ailenders Cables, Ltd. —t0 the Automatic Tele-
phone and’ Electric Company.

Members of the Chilean Press Delegation, who visited E.M.1. recentlv,
inspect the Emidicta Recording Machine.

superintendent engineer lines In succession to
Mr. W. G. Edwards, who has retired.

Mr. Stannard joined the Operations and Main.
tenance Department of the B.B.C. in 1932, and was
transferred in 1935 to the Lines Department.
In 1947 he joined the newly formed Designs Depart-
ment, where he has since been engaged on the design
of equipment associated with the G.P.O. line net-
works that link the B.B.C.’s studio centres and
transmitting stations.

Patent ‘Office Library

READERS are reminded that the Patent Office

Library, at 25, Southampton Buildings,
Chancery Lane, London, W.C.2, is now open to the
public from 10 a.m. until 9 p.m., Mondays to Fri-
days, inclusive, instead of closing at 6 p.m. as
previously. Saturday opening, however, continies
to be from 10 a.mn. to 5 p.m.

Amateur Radio Exhibition

HE Fifth Annual R.S.G.B. Amateur Radio

Exhibition will be held at the Royal Hotel,

Woburn Place, London, W.C.1, from November 28
to December 1, 1951,
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Ace Radio, Ltd. o
AMON(} the receivers displayed by this firm was
> an entirely new chassis incorporated in the
““Cadet ” and the ‘* Mercury.” Tu this chassis the
customary 532 pF gang condenser bas been dispensed
with and a smaller condenser (187 pF) used in'its
place: It is claimed .that the improved L/C ratio
renders tuning easier and selectivity and gain are
increased. Other models included a table radio-
gram and a combined radiogram and coclztail
cabinet, [Stand No. 41]

Aerialite, Ltd.

THIS exhibit consisted, as usual, of a wide range
of aerial equipment, ranging from simple but

effective indoor aerials to- elahorate multi-arrays

.intended for long-distance television reception.

Practically every part of the aerial assembly 1is

supplied by this firm. {Stand No. 47]

Ambassador Radio
ADIO, radiograms and television receivers,
ranging from table models to elaborate
de:luxe-styled television receivers were featured
on this stand, and the radiograms in some cases

The Berkeley Radiogram produced. by Ace Radio.

featured the three-speed unit suitable for any type

of record. [Stand No. 4]
Antiference, Ltd.
IN addition to the well-known television aerial
equipment, featured on this stand were the
anti-static aerial ‘equipment in a redesigned form:
the ** Arnine ™ aerial, specially designed for short-
wave reception and transmission, and car radio
aerials for scuttle mounting. The *‘ Arnine ” is of
most interest to the short-wave enthusiast and
consists of two flexible spans calibrated in metres
and megacycles, together with a down lead. The
whole forms a folded dipole with”all connections
sealed and is available in two models, one for
7 Me/s upwards arid one for 14 Me/s upwards.
[Stand No. 84}

Automatic Coil Winder Co., Ltd.

IN addition to coil-winding equipment the range
of Avo portable instruments attracted inoss

attention here. Most interesting of the models was

This is claimed 10 be the smallest all-wave superhes,
It is an Alba product.
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the new Model 8 Universal AvoMeter with a range
of 20,000 ohms pev volt and incorporating all the
well-known AvoMeter features plus new design
innovations. {Stand No. 9]

Balcombe, Ltd., A. J.
‘\X;’HAT was claimed to be the sinallest all-wave
superhet was shown here.  With three
waiebands from 16 up to 2,000 metres, this now
incorporates a five-valve circuit instead of the
original four. Other models ranged up to large
radiograms with autochangers, costing over £100.
[Stand No. 89]

Bell and Croyden (Savory and Moore, Lid.)
ELE specially developed miniaturised components
seen on this stand attracted considerable
irterest, as well as the completed deaf-aids in which
theve components were incorporated. Sub-minia-
ture packaged amplifiers with the Mullard special
valves were aiso shown, as well as a portable
miniature oscilloscope measuring only 84in. by 33in.
by 5in. The tube in this instruinent measures only
n. in diameter. {Stand No. 22]

Belling and Lee, Ltd.
O introduction to this stand was needed and
the oxtremely wide range of small accessories,
as well as thoe larger television and auti-interference
acrials attracted considerable attention. Suppres-
gors, plugs and sockets, fuses, terminals, valve-
holders all upheld the famous .Belling and Lee
tradition. [Stand No. 64]

Bush Radio, Ltd.
HIS exhibit consisted of battery portables, mains
-portables, table models (with and without
push-button tuning) and radiograms, the latter
being for A.C. only. All other mains models are
either universal or have an alternative type for
use cn D.C. Amongst the most recently re eased
models is a console with push-pull output, 10in.
loudspeaker and flywheel tuning. priced at 43 gns.
including tax: {Stand No. 62)

This

table 1"adiograh1 also comes from Ace Radio
ard 1s the * Cadet” wmodel T.R.G.645.

g

This Bush radio console has a push-pull output stage
delivering 6 watts. It is Model SUG.26.

Cole, Ltd., E, K.
HE very wide range of Ekco equipment shown
here ranged from portable A.C., D.C. and
battery personal models to those demgned for
commercial use in aircraft. Car radios. school
receiving equipment and similar specialised items
were shown, together with attenuators, extension
speakers and other accessories. The Festival
receiver is a model designed for high-class reproduc-

tion and iustantaneous tuning of four selected
stations. [Stand No. 57]
Collaro, Ltd.

PART from the simpler types of motor-driven
turntable, Messrs. Collaro were also showing

the newer types of three-speed unit designed for
use with the latest long-playing records. automatic
changers and plug-in pick-up heads. The latest
pick-up to be shown is known as the °° Ortho-

A 3-<peed record changer from the Collaro range.
It is non-wmixing.
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dynamic *’ unit and incorporates a special twin-point
alloy needle. - At the moment- this is available only
for exporb. [Stand No. 81}

Cossor, Ltd.
PART from the wide range of valves and
cathode-ray tubes, the various Cossor receivers
were displayed round the wellknown °‘Melody
Maker,” one of the original 1927 home-constructed
models, as most of our older readers will remember.

The auto-
matic Microgram,
a single-speed (78 r.p.m.)
Collaro non-mixing player.

The particular receivers range from a low-consump-
tion streamlined portable to an anto-radiogram, and
outside the receivers were the specialised iters such
as electronic test instruments and ‘‘ export only ”
models. [Stands No. 86 and 202]

Dynatron Radio, Ltd.
PART from the Nucleonic and Electronic
apparatus, chief point of interest here was the
Ether Conqueror Radiogram in its various forms,
With special tuners, elaborate tone controls, air-

loaded loud-
speakers and
similar  features

this receiver is in
a class by itself.
Chassis  of the
radio units and
suitable amplifiers

A selection of the new plug-in heads in the Collaro
range are seen here. The inset cartridge crystal umit
is for 78 r.p.m. only.

were also exhibited and revealed some interesting
features. [Stand No. 71]

-Edison Swan Electric Co., Ltd. -
THE‘ famous Mazda range of valves and cathode-
' ray tubes were shown by Ediswan as well as
radio products, including those by Plessey, for which
Ediswan are the sole distributors. A single record-
player . with press-button feature and improved
pick-up head ; loudspeaker phone intercom. units ;
and electronic and electrical medical equipment
are some of the other items which were displayed.
[Stand No. 63]

Etronic (Hale Electric Co.)

RADIOGRAMS and radio receivers in various
ranges from a midget 4-valve A.C./D.C.

- receiver in moulded cabinet to a ‘‘ Cheltenham *

radiogram ineorporating a five-valve all-wave super-
het, were to be seen here. The ¢ Windsor ” employs a
similar chassis but has an auto-changer and is
available with a three-speed version for long-playing
records. [Stand No. 92]

Ever Ready (G.B.), Ltd.
HE answer to the question ‘‘ What is all-dry
radio ?” was demonstrated on this stand.
Three-dimensional cartoons extolled the virtues of
.the Ever Ready all.dry radio, including *‘No
aerial,” ‘‘No earth,” ‘‘No accumulator,” etc.
The range of receivers shown included a brief-case
four-valve all-dry superhet portable, a simple two-
valve home receiver and miniatures in plastic and
coloured all-weather cabinets. The *‘Saucepan
Special ” (dealt with in our issue dated August
1950), a novel export receiver, was also shown.
[Stand No. 49]
Ferguson Radio Corporation, Ltd.
THE complete range of radio receivers, radiogram
and television receivers seen here included a
new model radiogram, del 332RG. This is claimed

Etronic range.
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to provide an astonishing advance in fidelity of
sound reproduction. Distinetive cabinet designs
and an all-purpose receiver with fabric-covered
cabinet operating on batteries or A.C. or D.C. mains
was also another highlight on thiz stand.

[Stand No. 77]

Ferranti, Ltd.

HE radio receivers seen on this stand included
i two A.C. mains table models each incorporat-
ing fly-wheel tuning and a built-in aerial which can
be switch-disconnected to give maximum efficiency
on either frame or external aerialz, An *‘island ”
receiver was another interesting exhibit having no
conventional back and front, tuning dials and
speaker apertures being mounted on both sides of
the cabinet. Auto-radiograms with three-speed
rmechanisms were also shown and it is interesting
to note that the only moulded cabinet included in
this vear’s Ferranti range was a battery-operated
table receiver. [Stand No. 74]

Gamma Electronics, Ltd.
COMPLETELY new range of radiogramo-
phones was seen here. including a de-luxe
1odel incorporating a cocktail cabinet. Table models
for battery, A.C. and A.C./D.C. operation were also
displayed, and special models with alternative
wavebands wero seen for the overseas markets.
[Stand No. 15]

Garrard Engineering & Mfg. Co., Ltd.
OME very novel pick-up arms were shown here
with the usual popular range of gramophone
motors and motor units. Three-speed units are
now almost universal, and one of the most interest-
ing of the pick-up heads for the long-playing dises
i~ known as the ‘‘ Turnover dual stylus head.”
It has two styli, one of .0023in. radius sapphire
for 78 r.p.m. discs, and one of .001in. radius sapphire
for 331 or 43 rp.m. discs—a turn of the knob
presenting the correct needle. [Stand No. 68]

General Electric Co., Ltd.
HIE large range of * Osram » valves and cathode:
ray tubes formed a large part of the G.E.C.
exhibit, which also included radios and electronic
equiprent of all kinds, Four new models were. seen
in the domestic radio side. Miniature and sub-
miniature valves attracted considerable interest

and the larger valves used commercially formed a
crystal

vivid contrast. The Germanium range

T#is is tlhe Masteradio Car Radio for medium and
long waves.

brought to the fore the question of the *crystal
receiver ' and it appears that there is still a wida

An interesting por-
tableinthe Ferranti
range. This 1s a
4-valve plus metal
rectifier superhet for
medium and long |
waves, has built-in °
frame aerials and a
6%in. loudspeaker.
It is in lizard or
maroon leather
cloth finish.

interest in the use of this component apart from
its use in multi-valve equipment.
[Stand Nos. 51, 28 and 211]

Goodmans Industries, Ltd.
N addition to the usual range of speakers four
new models were shown here. Two elliptical

speakers (10in. by 6in. and 7in. by 4in.) interested
quality

those who are concerned with better

This portable in the Invicta vange has unusual control
nobs. It is Model 25.
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reproduction in small cabinets as they provide
better bass response with directional effects in the
upper register. A ‘‘ Concentric Diffuser ” has been
introduced to meet the demand for an omni-
directional reproduction for out-door use and the
Axiom 150 is the latest of the Axjom range of high-
fidelity units with a 12in. cone.

{Stand No. 96]

As with most of the Murphy veceivers the novel
design is an attractive feature of this set. It is Model
152 and is for export only.

Gramophone Co., Ltd. .
SPECIALISED equipment was shown by E.ALL
on these stands, together with a range of
normal domestie receivers and radiograms. Model
1615 attracted considerable interest asit incorporated
in a cabinet little larger than the normal table radio
an auto-changer with five-watt output and 104in.
elliptical spealker. At the other end of the scale is
model ARG28 AE which is a six-valve, five-wave-
band auto-radiogram with a special R.F. stage for
improved S.W. reception and bandspread tuning.

It bhas record-storage space.
[Stands Nos. 84 and 85]

Grampian Reproducers, Ltd.
THE main item here appeared to be the eight-watt
receiver amplifier in a neat cabinet designed
particularly for schools, hotels, clubs, ete. It
incorporates a superhet circuit and two pentodes
in paraliel in the output stage, capable of feeding
three or four loudspeakers at high quality.
[Stand No. 110}

The_latest wersion of the Lirtle Maestro, a Pilot
receiver which has already made a big name for itself.

Invicta Radio, Ltd.
A COMPLETELY self-contained battery superhet,
a mains/battery portable and the ‘¢ Station-
master ” were the prominent exhibits on this
stand and most interest centred round a six-valve
11-waveband superhet, designed for operation from
mains or six-volt vibrator unit. Autochangers for
long-playing as well as standard records were also
to be seen and the inclusion of the ‘¢ trawler”
waveband is a feature of some of the models.
[Stand No. 78]

Kolster-Brandes, Ltd.
BATTERY and battery/mains portables in eellu-
lose acetate cabinets were among the models
shown by K.B. Table models, record players and
radiograms were also featured, centre of interest
probably being Model FG.50, which is an eight-
waveband superhet, with spin-wheel tuning, 10in.
speaker and three stages of push-pull output with
two lightweight pick-ups with sapphize needles.
The cabinet is of walnut with sycamore interior
with pneumatic lid closure and storage space for
200 records. It costs 120 gns. [Stand No. 32]

Margolin, J. & A., Ltd.
HE Plus-a-gram, sapphire needles and a portable
in figured walnut case with three-speed motor
and dual pick-up head were shown on this stand.

Another unusual design in the Murphy range. Note
the 10 push-burtons in the centre of the tuming scale.
This also is an expori-only model.

All the equipment related to gramophone record
reproduction. [Stand No. 23}

Masteradio, Ltd. .

HE “* Ludlow ” made its first appearance at the
Show, and it consists of a three-waveband
five-valve auto-changer radiogram -with record
storage space and costs £55 13s. 6d., plus P.T. Other
models included the Sandown Star, a five-valve
miniature all-mains receiver with built-in frame
aerial and a standard five-valve A.C. model. In
addition there were three car-radio receivers one of

which included a remote control head.
[Stand No. 80]

McMichael Radio, Ltd.

FOUR. new models were seen on this stand and a
number of early features were retained in

these. The twin-speaker A.C./D.C. transpertable
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which was so popular last year has led to the
production of a new Model 851, consisting of a
five-valve superhet, completely self-contained even
to the frame aerial. Quality of reproduction is the
keynote of all the McMichael models.

[Stand No. 59]

Mualiard, Lid.
FALVES, C.RR. tubes and individual components
were shown by Mullard, in addition to radio
recelvers and specialised electronic equipment. The
new World Series of miniature valves showed what
could be done in reducing overall size and at the
saine time increasing efficiency, whilst the special
equipment which has been developed has now been
introduced into most modern radio equipment. The
magnetic material, for instance, is widely used in
loudspeaker manufacture. The valve-tester, which
operates on lhe punched-card principle. enables
even a non-lechnical person to make a thorough
test of any valve, rapidly and without error,
. [Stand No. 73]
Diurphy Radio, Ltd.
A SELF-CONTAINED mains portable, a baffle
table roceivor, a radiogram with dual-speed
player and some special export models were shown
by Murphy and the original cabinet work was
prubably the most outstanding visual attraction.

A 5-valve all-wave A.C. recetver in which the cabinet,
15 finished with a graining effect achieved by a new
veneer process. This s Philips Model 413a.

Creat attention has been paid to the reproduction

side of the reccivers and accounts for the general
cabinet design. The new radiogram with dual
speed player costs £127. The export-only models
showed some interesting points, especially the high-
gain bandspread short-wave model with push-pull
power output stage. [Stands Nos. 61 & 219]

Newman, J. & S., Lid. .
HE novel tool kit which was illustrated in our
last issue was perhaps the outstanding exhibit
on this stand. It will be found of the ntmost use
by all experimenters and service men and serves
to keep together those small items which are so
easily nislaid. [Stand No. 29]

New London Electron Works, Ltd.

THE original Electron Wire of which it'is claimed
that over 1,000,000 cartons were sold in 1922

and no lesy than seven million befure 1923, The

price now is 28, 9d. for 100 ft., and in addition to
this aerial a comprehensive range of telephoune
wires, cables, etc., were shown. [Stand No. 44A}

Ossicaide, Lid. )
COMPLETE range of hearing aids were shown
here, including the wunique Model R.P.15
which incorporates both the inductive system

This Pye receiver has the speaker fret broken by the
tuning dial, covering three wavebands. It is Model
P33TQ.

for use with the telephone and radio and a system
of A.V.C. which is essential in some cases of deafness,
A miniature three-valve aid much smaller than a
playing-card was also an inferesting exhibit.
[Stand No. 32]

One of the well-known portables in the Roberts Radio
range, Note the coder to protect the dial and controls
when the receiver is not in use.
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Peto Scott Electrical Instruments, Ltd.

A FIVE-VALVE three-speed auto radiogram with
10in. loudspeaker -was the main radio exhibit

and was executed in a most pleasing modern design

in walnut. [Stand No. 73]

Philips Electrical, ‘Ltd.
HE ‘‘Little set with the Big Performance ”
is still the slogan of the small radio Model
200 U. This is executed in a moulded case and
incorporates & five-valve all-wave superhet for A.C.
or D.C. mains. Other models included a radiogram
*‘ Masterpiece ” introducing a new form of tuning
which the makers have termed ¢ Featherweight.”
It incorporates a three-speed autochanger and a new
type of sapphire needle, together with a five-valve
all-wave superhet. Push-button tuning was also
seen in the Model 574V which provides for four
pre-selected stations and is available for 12-volt
operation and may easily be converted for six-
volt working. [Stands Nos. 83 and 90]

Pilot Radio, Ltd.
THE latest release seen for the first time here was
Model R.G.A.61, a radiogram with auto-
changer and flywheel tuning. In addition the Blue
Peter, the Mariner, the Dandy and the popular
‘Little Maestro were among other radio models
shown. The latter has been redesigned and is
available in a special export model.
[Stand No. 66]

Portogram Radio Elec. Industries, Ltd.
IN addition to record players and radiograms,

here was seen the amplified auto-change record
reproducer, a table unit which consists of a record
player without radio and which has a push-pull
output stage with high-fidelity loudspeaker. The
new Portogram long-playing needles in a visual
pack were also shown. {Stand No. 115]

Pye, Ltd.
HE radio models seen here ranged from a record
player of the °‘table gramophone ” portable
type with record storage space in the lid to an

A Vidor home-marke:

receiver. This is a 4-band rable model,
No. CN.417.

eight-waveband bandspread auto-radiogram . at
88 gns. This incorporates a five-valve circuit for
A.C. operation, three-speed motor for long-playing
and standard records and a lightweight pick-up,
with a 10in. loudspeaker. [Stands Nos. 17, 65, 224}

Regentone Products, Ltd.

ONCE again Regentone made a big feature of the
famous Auto ““ 99.” This is a five-valve A.C,

automatic table radiogram which costs 45 gns.,

but is also available with a three-speed version ab

50 gns. A.C. and A.C./D.C. table receivers in various

styles were shown and a striking feature of a new

A group of the T.C.C. new type condensers—
Plastapack is the term which is given to them.

model (ARG.85) is the storage space for 250 records.
This also is available as a single-speed or a three-
speed model. Model ARG.75 is an automatic console
radiogram with a piano-style lid, but has easy
access to the controls. [Stand No. 88}

Radio Gramophone Dey. Co., Ltd.

HE well-known R.G.D. trade-mark identified
the high-class receivers shown here. For the
export market was a five-
waveband, model 1048G3,
incorporating four bandspread
ranges and excluding, of course,
the long waves. In addition a
portable magnetic recorder was
shown in which two tape speeds
are provided, and, threec motors
have been fitted to keep wow and
flutter at low levels. QOther re-
corders were also shown, including

professional studic models.
[Stand No. 76]

Roberts’ Radio Co., Ltd.
NEW models shown here in-
cluded the R.P.4, a battery
receiver, and R.M.B., an A.CJ
battery model. These are both
superhets of the portable type
using all-dry batieries, and leaflets
were available giving circuit Jia-
grams and technical data. The
““ Junior ” model is being con-
tinued and was also on show,
[Stand No. 447
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Rola Celestion, Ltd.
HE well-known loudspeakers carrying these
names were shown in a wide range, from the
miniature 3in. models up to 18in. high-fidelity
designs, In addition output transformers for ail
conditions and circuits were on view.
: [Stand No. 39]

Scophony-Baird, Ltd.
HE ‘“ Home Recorder,” which ig already widely
known, was prominently displayed here and it
has a number of novel features. Visitors were able
to record their voices and hear the results played
baclk, [Stand No. 50]

Simon Sound Service, Ltd. -
SOUND recording and reproduction equipment

were the main exhibits on this stand, and
included a new tape recorder and some existing
professional models. Of these the Model 49A is

. A selection of Westinghouse * Westalite” rectifier
units, including meter, R.F. and L.T, components.

probably best known, having twin channels and
being designed for dise recording. The Simon
Monitor equipment, produced for the Ministry of
Civil Axiation, attracted keen interest, The new
Model 1A recorder provides two tape speeds
(3% and 74in./sec.), has twin tracks, a response from
50 to 9,000 c.p.s. at the higher speed, independent
bass and treble tone controls and an output power
of eight watts. Tt costs £76. [Stand. No. 13}

Sobell Indastries, Ltd.

AN all-wave luxury receiver. s superhet table
* model and table auto-radiograms were the

principal features of this exhibit. A patented push-

pull circuit is featured in the luxury receiver, whilst

the table radiograms include both single- and three-

speed changers. [Stand No. 56]

Stella Radio & Television Co., Ltd.
EWCOM ERS to the radio industry, Stella. were
showing a five-valve all-wave superhet for
A.C. or D.C. mains, with a single turn frame aerial
incorporated for the medium and long waves and a
plate aerial for short waves.  Another’ model
incorporated a built-in plate aerial with provision

for fitting an external aerial and a tone switch
giving three differing tone values for radio and two
for gramophone reproduction. [Stand No. 111]

Stratten & Co., Ltd. .
HE well-known ‘‘Eddystone” trade.mark
identified this stand, and. in addition to the
communications type of receiver for the amateur.
there were some special models for marine use. The
popular *° 74 and *‘ 750 ** models were seen again,
whilst a wide range of accessories suitable for both
the experimenter and the amateur transmitter were
well displayed. [Stand No. 71

Sugden & Co., Ltd,
HE *‘ Connoisseur > range of accessories were tu
be seen here, including a *‘ varigroove » record-
ing unit for dises. This incorporates a ‘“hot ™
needle if required and is suitable for long-playing
as well as standard records. The cutter head is of
the moving-coil type, and other motor units.
recording heads, reproducing heads, turntables, etc..
were featured. Among the needles were to be
seen the lightweight steel, sapphire and cutting
styli. ' [Stand No. 12]

Taylor Electrical Instruments, Ltd.

RACTICALLY every instrument of use to the
% service engineer or the advanced experimenter
was to be seen here. Laboratory equipment
included oscillographs and a comprehensive valve
tester enabling mutual conductance tests to be
made on over 3.000 valves. The new Model 77A
testmeter is an open scale multirange A.C./D.C.
meter with rotary selector switch and socket
connections. Another new model is a 90-range
portable meter with a resistance of 20,000 ohms
per volt D.C. and 2.000 ohms per volt on the A.C.
ranges. [Stand No. 38]

Telegraph Condenser Co., Ltd.
N addition to all the well-known ranges of paper,
mica, ceramic and electrolytic condensers some
new lines made their appearance on this stand.

The famous W.B. speakers now include this cabinet

extension speaker which is included in the Festival of

Brirain Stock List. It is fitted for use with the *“ Long
Arm > remote control.
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These included the ‘‘Plimoseal ” protected cera-
mic and mica condenser and the °‘ Plastapack
plastic film dielectric condensers. In addition the
cathodray condensers have been improved and are
now available for working voltages up to 756 kV.
Visitors were extremely interested in the T.C.C.
Robot Tester, which is one of the machines built
and developed at the T.C.C. works. It tests and
" grades silvered tubular ceramic condensers at the
rate of 2,000 an hour, separating them into five
different groups of capacity tolerance from -
one per cent. upwards. [Stand No. 97}

Trix Electrical Co., Ltd,
SOUND equipment is the business of the Trix
people and some interesting P.A. equipment
was shown., In addition to smaller units large
rack-type installations were shown and some of
the special. amplifiers were designed for high-
fidelity with special twin-channel compensation
circuit. Some of the amplifiers have been designed
for schools use, whilst the range of equipment
included loudspeakers suitable for continued out-
door ‘use. [Stand No. 23]

Ultra Electric, Ltd.
EPRESENTATIVE of the modern trend in
portables the ¢ Carnival Twin,” in a plum-
coloured plastic cabinet, is designed for both mains
and battery use and is converted from one to the
other in less than half a minute. Other receivers
shown included the *‘ Ultragram,” a three-speed
autochanger with three wavebands and auto-
matic tone compensation. This feature is also
included in the *‘Leader 351,” a table five-valve
three-waveband superhet. [Stand No. 53]

Valradio, Ltd. .
AS specialists in power supply equipment Valradio
showed a wide range of wvibrators, D.C./A.C.
vibrator converters and heavy duty power-units
incorporating vibrators, some of these being suitable
for use with mobile transmitters. It is claimed that
the efficiency of these units is over 70 per cent. A
popular unit is that delivering 500 volts at 250 mA
and 6.3 volts at 6 amps from a standard 12-volt car
battery. [Stand No. 21}

Vidor, Ltd.
BESIDES the well-known dry batteries bearing
the Vidor trade-mark, portable radio receivers
and models specially for the export market were
prominently shown. There are now three models
in the portable range, in the attaché case pattern,
together with smali power units intended for operat-
ing these from maing supplies. A new A.C. mains
table receiver with five valves and covering four
wavebands is designed for high-quality reproduction.
. s [Stand No. a3}
Westinghouse Brake & Signals Co.
SPECIALISED rectifier applications were illus-
trated in the various units shown on this stand.
Standard H.T. and L.T. units used in modern
receivers and equipment contrasted with the larger
commercial units designed for heavy duty work.
Small units for use in electrical instruments, and a
hermetically-sealed rectifier, *“ biscuit ” shaped and,
primarily intended for moter-cycle battery charging.
were showmn. [Stand No. 43}

Whiteley Electrical Radio Co., Ltd.
ROMINENTLY featured on this stand was the
new Stentorian cabinet extension speaker,
known as the ‘‘ Mayfair.”” The design of this was
chosen for inclusion in the Festival of Britain Stock
List, and in addition to it the well-known range of
Stentorian baffle and cabinet speakers were dis-
played. New magnets and new cones were intro-
duced and in most models a push-button for use
with the ‘“ Long Arm ” remote control was fitted.
Special purpose loudspeakers were also shown and a
radio relay cabinet loudspeaker in over 30 different
patterns and a ‘‘relay gram * recently developed
by the Whiteley people were also shown. The Radio
Sonde transmitter, which is used by the British
and many overseas meteorological officers, created
great interest, [Stand No. 60]

Wright & Weaire, Ltd.
THE central part of this stand consisted of a
sound-proof room wherein demonstrations of
magnetic recording took place. Radio and electronic
components formed one half of this exhibit, the
other half being devoted to magnetic tape re-
corders. Typical Ferrograph recorders, tape-decks
and rack-mounted assemblies were shown.together
with many of the Wearite coils, I.F. transformers,
coil packs, etc. [Stand No. 112}

Notes on the “Summer All-dry Portable”
IT is apparent that some rcaders have not

obtained the excellent results this receiver

can provide, and an examination of likely
causes has revealed one or two points which the
constructor should not overlook.

Due to the circuit employed, the positive tag of the
50 uF bias condenser is wired to the metal chassis.
The condenser is secured to the chassis by a clip
(Fig.-1). If the condenser is of the metal-cased
type, and the negative tag is common to the case
{(as it so often is), the condenser will be short-
circuited, so that the output valve is operating
without bias. This will reduce volume, increase
anode current severely, and cause distortion. The
cardboard type shown in the illustrations should.
be used, or brown paper or other insulating material
wrapped round the condenser.

If any departure is made from the frame aerial
details given in Fig. 5, it is essential to make certain

that the aerial will tune over both wavebands satis-
factorily. A fault in the aerial should be suspected
if the aerial tuner does not pecak sharply on each
station on both wavebands.

Some ex-service coupling transformers which are

- available are not in any way suitable for ordinary

inter-valve couplings, and their use will reduce
volume most noticeably.

Finally, the coil specified has a large primary (as
shown in Fig. 1), because maximum volume is
required, and selectivity is not important. Coils
with small primaries, though providing ample
volume and extra selectivity In receivers with
ordinary aerials, are best avoided here. If such a
coil is already in use, an improvement may be
effected in volume if tuned-anode coupling is
adopted. To do this, connect * Earth” tag of coil
to H.T. positive. Also take lower switch tag in
Fig. 6 to H.T. positive. Take 1T4 anode to fixed-
plates tag of detector tuner. F.G.R.
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TONE CONTROLS

AN EXPLANATION OF SOME UNUSUAL ARRANGEMENTS AND THEIR USE
IN STANDARD CIRCUITS

By W. J. DELANEY (G2FMY)

ONE controls appear to have a mixed

I reception by the amateurs interested in
home construction,
queries indicates that this section of a receiver or
amplifier offers the greatest headache—apparently
on account of the varied assortment of circuits
which are available. To the purist, of course, tone
controls are out of the question, and amplifiers must
be designed to have a straight-line response, But

= %T -

Fig. 2 (above).—
Top-cutter used
in an intervalve

coupling.

Fig. 1 (2op).—Standard top-note curter.  Fig. 3
(bottom).—This is the arrangement upor, which bass
cutting” is developed.

the ear varies with the individual, and as one
advances in years perception of the high notes
decreases and thus it may give music a wrong tonal
effect although nothing can apparently be done to
increase the perception of the high notes. The
presence of harmonies or overtones, however, will
give to lower notes a quality which ig different
when those overtones are missing and this may be
useful to some listeners. Similarly, rooms differ
in the type of furnishing and it may be desirable
to make reproduction more brilliant or less brilliant
as the case may be, and thus there is a legitimate
excuse for tone controls in one form or another.

Alternatives

Equipment is available in which four controls
may be used, one for bass lift. one for bass cut and
one each for “top > cut or lift. In other circuits a
single control may suffice to give both cub and lift,
and it isin this selection that the average constructor
finds difficulty.

but an analysis of .

Firat, it must be pointed out that in the
majority of cases the control actually does just
the opposite to what its name indicates. Thus, a
“ bass lift ¥ control will be found actually to be a
“top cut’ device—the reduction of the upper
frequencies giving the effect of a raising of the
lower frequencies but accompanied, of course, by
a reduction of overall volume. Thus it is found that
where effective tone control devices are fitted
extra amplification must be carried out, either
by replacing simple triode valves by pentodes or
by adding one or more stages of amplification. A
further point for consideration for those who are
interested in adding tone control is the form which
the control shall take, that is, whether it is to be a
gradual increase or reduction in the particular
range desired, or whether it is to be in steps. For
the former, of course. a normal type of potentio-
meter would be used, whilst for the latter a rotary
selector switch with a number of contacts would be
employed. One further point to be decided upon
is whether each control should give a falling
characteristic at one end and a rise at the other,
passing through a “mnormal” position, or whether
each control shall start from normal and pass to a
maximum of either rise or fall. It will thus be seen

. that there is some ground for doubt as to what to

adopt in each circumstance and the following notes
will cover the more usual arrangements and some
special circuits which may be_added to most
normal amplifiers, .

Top-cut Control

A condenser in series with a variable resistor is
well known as a top-cut device and is found in
most radio receivers in which a pentode outpub
stage is employed (¥ig. 1). This same circuit
arrangement may be included in an intervalve
coupling to serve exactly the same purpose (Fig. 2).
In the Fig. 1 arrangement, of course, the resistor

c ®3 IOOKO

-oz/J/:

-oz/u,_ /OKQ

Fig. 4.—Simple combined bass and ““ top ” controls
without switching.
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would be of a lower value, say up to 50,000 ohms
with a condenser of .01 to .05uF. In the interval
stage the condenser may be of the same range but
the resistor could be up to 1 or 2 M2 in value.
The standard bass cutting or lower frequeney shunt
is secen in Fig. 3. Here the

reactance of the condenser is

varied by the shunt resistor. o= 25 uF

these eontrol circuits to an existing layout, but in
view of the increased bass response which is given
it will be found that difficulty will, in mest cases,
arise from hum. This is because the slight residual
hum which is present in most circuits will receive
emphasis, or the increased H.T. drain incurred by
an additional stage will result in the need for better

If desired, of eourse, the two
circuits of Figs. 2 and 3 may I
be combined into the one <
interstage coupling, and with
slight variations this is the
arrangement used in Fig. 4,
which is a reproduction of the

scheme adopted in the Unit
described in our July issue.

Push-pull Stage

For use in a push-pull stage
an interesting circuit is advo-
cated by the makers of the
Brimar valves and is shown in
Fig. 5. This could easily be
incorporated in a standard

push-pull amplifier by sub-
stituting the input wvalve by
one of the double-diode types

such as the 6SN7. In associa-
tion with these two controls
the use of a normal top-cut
control of the Fig. 1 type is
recommended, this being added across the anodes
of the input stage.

The devices so far illustrated utilise variable
resistors or potentiometers, but for those who are
interested in the “ stepped ** form of control we re-
produce a scheme recommended by the G.E.C. (Fig.
6). Thelossesincurred are made up in this arrange-
ment by using a high-gain triode (or pentode
strapped as a triode) in the input stage. Values
are given but need not necessarily be adhered to as
there is a wide range of tolerance depending upon
the speaker in use and the range of control which
is required.

In many cases it will be a simple matter to add

Fig. 6.—A swirched bass and wreble rone comrol circuit. The two con-
densers on the upper sections of the bass control “ cut > bass, whilst the lower

three “ boost > bass.

decoupling. It is therefore recommended where such
troubles do arise, that the tone control network, or
complete stages if valves are added, be included in
a metal box, sereened thoroughly and earthed. If
valves are included they also should be enclosed,
but in this case one side of the container may be
made from perforated zinc or fine copper gamze
so that adequate ventilation may be afforded to the
valves and other components which are notintended
to run at high temperatures. If a long grid lead has
to be employed to couple either a radio unit or a
gramophone pre-amplifier to the main unit, this
should be of standard television coaxial rather than
the thin, braided flex usually employed.

8

HT+300u
F - KR7KO

47K0

1, 1¢]

v

Fig. 5.—A comprehensive circuit giving complete control in a push-pull amplifier.
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P.D. or EM.F.?
ERIODICALLY I receive a query from students
who are puzzled by the use, sometimes synony-
mously, and ab others distinctively, of the terms
Potential Difference, and Electro-motive Force.

T am asked to explain the difference, if any, and L
do o straightaway by saying that there is no real
difference. It is indeed a distinction without a
difference. Purists will argue that in some instances
it would be proper to refer to P.D. and let in others
to EALF, The fact is that the two terms mean
exactly the same thing. o

is like the double sharp and the double flat

ic; if the signs were not used you would

still play the same note, but, of course, it is theoretic-

ally correct scoring., As a matter of fact there is no

need for sharps as well as flats, Everything

could be scored quite correctly by making use of one

or the other only, as you will see from the following
enemnonice :

6 5 4 3 2 1
GooD Al E and Be e F
Sharps 1 2 3 5 6

T have no doubt that I shall receive a crop of
letters from teachers and-others carefully explaining
the old argument why P.D. iz not equal to EM.F.
Perhaps, thercfore, they will explain why authorities
tike Professor Adams use the terms synonymously.

In the Electrical Engineering Section of his
engineering handbook he writes: ¢ If the electro-
motive force (E.M.Y¥.) or potential difference (P.D.)
equals one volt . . . ete.” As a matter of fact I do
not like either of the terms. ¥orce is force, no
matter what is used to create it. There is no differ-
ence between an electrical horse-power (746 watts)
steam horse-power, a diesel horse-power, or a petrol
horse-power. Let us use the good old term force
and forget electrical pressure, potential difference
and electro-motive force.

The National Radio Show
IT iz part of my duty to visit manufacturers
- before the Show and to garner advance informa-
tion concerning their new season’s programmes. I
am always surprised at the state of unpreparedness
in which I find them year after year. Most of them
seem to make up their minds in the spirit of “ Oh
‘well! 1 suppose we have got to do something
for the Show,” about a fortnight before the Show
apens. A journalist’s work is not made any easier
becaunse of this late disclosure which brings with
it the inevitable corrections almost on the eve of
the Show when the. report has already gone to
press. These corrections indicate that programmes
fave been left to the last minute, and that impor-
tant items have been overlooked in the haste.
Some manufacturers play the cat and mouse
game, waiting for rival manufacturers to disclose
details of their programmes, so that they might
go one better, perhaps by knocking a shilling or two
off tle priee,

The radic industry is not the only one whick
adopts these methods. The motor trade and the
cyele trade are also offenders. Can I, therefore,
enter a plea for an earlier preparation of the new
season’s programmes ?

Commentator .
HIS is a hormble word, and suggests an inferior
quality of “spud” ! Why not commentor ?
Even the Oxford Dictionary doesn’t like it. It
says: the word commentate was rare in 1784,
Under “ commentator ” it says: ° the writer of a
commentary.” It prefers the word *‘ commentor.”
It may be a matter of interest to readers to know
that the word was first coined in 1641. A man who
dissents is a dissenter, not a dissentator. The B.B.C.
has been very anxious during recent years to correct
our English for us, employing anyone but English-
men for the purpose! Perhaps they will employ
a Select Committee to ““ sit on *’ this monstrosity.,

Where the Sefs Go _
RITISH radio exports in the first six months of
1951, were valued at £10,195,333, which is
39.4 per cent. more than the figure for the samc
period last year, an all-time record and five times
the value of a whole year’s exports before the war.
Of course, we must remember that prices have
jumped about five times as well and this could
account for the increased value, The point I wish
tomake is that price statistics as a measure of export
officiency or otherwise are utterly misleading.
The only fair basis of judging what we are exporting
now in relation to what we exported before the
war is by means of the number of units exported,
If before the war we exported 100,000 wirelegs
sets valued at £1.000.000 that surely is far better
than exporting 50,000 wireless sets at £2,000,000.
In the latter case the higher price is" merely an
indication of lower productivity and hence the lower
purchasing power of the £1.
~The biggest increase in the case I have quoted
above, was in" the export of radio receivers which
rose by 74 per cent.; receiver manufacturers were
ableé to expand their markets in almost all countries,
and were particularly successful in South Africa,
South America, Egypt and Malaya. Surprisingly
enough sorne manufacturers are even exporting to
America !
The British Commonwealth, however, took about
40 per cent. of the total exports.

Components
T will not be long, I hope. before constructors
will open an issue of this journal and find the
blueprint in it as was the case before the war, T
mention this becaunse many readers ask why we do
not now issue blueprints. The fact is that in the
early days of the war it was illegal to do so owing
to paper shortage. I am hopeful that the situation
may change soon. 3
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For the Transmitter

SUPER-MODULATION

PRINCIPLES OF A FORM OF TRANSMISSION WHICH IS FINDING INCREASING
POPULARITY AMONG AMATEURS

By WM. A. HOPE

Ny UPER-MODULATION came into being com-
mercially during the 1939-45 World War,
when R. E. Taylor tested its advantages

from the commercial viewpoint. This type of
modulation is sometimes referred to as “ Taylor’s
Modulation.”

The majority of amateurs to-day are using
amplitude modulation (A.M.); but, on the other
hand, super-modulation (S.M.)
seerhs to be very much to
the fore with the minority.
When S.M. is used, the carrier
level is greatly reduced and
the sidebands are greatly
emphasised.  When "this is
the case, about four times
the sideband power is obtained
in spite of the fact that about
one-half of the normal A.DM.
bandwidth is being utilised.
Because of this, BCT and TVI
is reduced to a great extent
-—a deciding factor when a
transmitter is operating dur-

Audio

ing’ television programmes,
thus doing away with har-
monic traps in the transmitter
roper. Another advantage

(I))f SpM is that about 5 watts ‘_—:’e
of audio only are required to
modulate a 150 watt carrier ;
thus large modulators are not
needed and restricted space
is conserved.

Bias

Theoretical Aspect

Theoretically, a modulation frequency of 2.5 ke/s.
produces sidebands of 2.5 ke/s. on either side of the
carrier frequency, compared with the sidebands
of about 8 kejs. on either side of the carrier as

produced by distortion, etc., in practice. Fig. 1 ~

Carrier Level i
Positive Modulation Peak

Carrier Level

shows the waveform of a typical amplitude-
modulated (A.M.) carrier, while Fig. 2 shows the
waveform obtained using super-modulation (3.M.}
Fig. 3 shows a basic S.M. circuit as applied to
amateur radio-telecommunication. In the circuit

the 807 valve acts as a typical power amplifier
(P.A.), while another 807 acts as the positive
modulator (P.M.) valve,

R.F. drive is supplied

75 Ae
Tuner

Stand-by

Relsy
Contact
Jﬁ/ 4
" et 3 Screen Anode
ve HT+ HT+

Fig. 3.—Skeleton Super-modulation Transmitter circuit.
3

from a V.F.O. (variable frequency oscillator) via
a tuned or untuncd buffer amplifier (B.A.) to the
condenser network Ca and CB which divides the
R.F. drive between the 807 P.A. and the 807 P.M.
valves. The R.F. drive applied to the P.M. valve
is approximately twice that applied to the P.A.
valve. The audio volts (audio power here is
(Continued on page 453)

|
1
i

P

-Reduced !
Positive Modulgtion Peak
With Greater Sideband-Power

" Figs. 1 and 2,—~On the left an Amplitude-modulated carrier, and on the right a Super-modulated carrier.
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CONDENSERS

“The abbreviated ranges of two popular
types given here are representative of
the wide variety of T.C.C. Condensers
available.

E rVISCONOL CATHODRAY ' CONDENSERS =

Cap. Range: '0005mfd. to | mfd.
- Voltage Range: 750 to 25,000 at 60°C.

Cap. | Max Whke. Dimens. {Overall} Type No.

in uF, 60°C. Length Dia.

0005 25,000 5&in. 13 in, CP.57.HOO
001 6,000 2% in. Ein. CP.55.Q0

001 12,500 3 in. 1 &in. CP.56.YO

01 6,000 3 in. 1zin. CP.56.Q0

g 7,000 6% in, 2 in, CP.58.Q0

25 5,000 5% in, 2% in. CP.59.MO

MOULDED MICA CONDENSERS
Stacked Foil. Capacities from 50 to 10,000 pF
Voltage Ratings, 350 to 2,500 v. D.C, Working.

MOULDED SILVER MICA CONDENSERS

Capacities from 10 to 10,000 pF.
Voltage Ratings, 350,v. D.C. Working.

WAX PROTECTED" SILVERED MICA CONDENSERS

Capacities from. 5 to 12,000 p
Voltage Ratings, 350 v, D. C and 750 v. D.C. Working.

THE TELEGRAPH CONDENSER CO. LTD.
Radio Division: North Acton, London, W.3. Tel: Acorn 0061

At the request of many of our constructor

By r Bq ues t friends, we give here full details of the famous

range of Stentorian chassis.

| \* j Speech ] PRICES
Type Cone D:r::i:y Pole Gap ' Flux | Total imp;gialnce Ig:::cl::)g ".———_T- ! i '
dia. (Gauss) dia. tength ' face | Flux (Ohms) (Watts) 'w;;hs “',l'.::::t
: ] ) £ s, d | £ s d
*5.2.57 27 | 7000 | 375 | 033 | 093" | 5285 | 3 3 — 1 18 e
*$.3.57 33 7,000 625" .035” 125”7 | 11,500 3 2 —_ 19 6
§.507 5 7,000 75 .040" 1257 1 14,000 3 25 1 8 9,1 1 0
*$.607 6” 7,000 i 757 .040” L1257 1 20,000 3 3 3 11 91 2 6
S.607 6” 7,000 | .75 .040” c1257 | 20,000 ¢ 3 3 | 113 911 4 6
s8I0 8” 10,000 17 .043” 1877 1 39,500 3 .5 2 3 0112 6
$.912 9” 12,000 . 1”7 043" 1877 | 47,400 3 7 27 3[ 1169
S.1012 107 12,000 | 17 043" 877 1 47,400 3 10 3 30,2 4 6
5.12135 | i2” 13,500 | 1.5" .050” 257 “06,000 15 I5 110 0 0,9 0 O
Further details of these spea bassi ial i
of the famous Corfcenft):ricligj pa'r;)d( :n’:’ri’f\e?:/sii;ls anrqlaéggcr’r!s;(s vf;f;c')?aiff (if %f:f/tn ts;cfee*

models gladly sent on request.
LOUDSPEAKER

1enlarian cuassis

WHITELEY ELECTRICAL RADIO CO. LTD * MANSFIELD - NOTTS
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CATHODE RAY TUBES, 3EP1 and
5CP1 (U.S.A.), 25/-. 3BP1 8ins. Tube
complete with base, holder and shield
in metal case, 80/-.

PLESSEY 3in, P.M. SPEAKER
with miniature O/Trans., 17/6. W.B.
2%ix_1. P.M. 3 ohms, ljtrans., 15/~

VR91 (EF50) RED SYLVANIAN.
Brand new and boxed, 10/-. Brand new
%l?ritish). 8/6. Ex-Units (but guaranteed

GERMANIUM CRYSTAL DIODES,
complete with full wiring circuit and
diagrams, 4/6.

METAL RECTIFIE&{S‘ S.7T.C, 3800

volts, 750 m/a., 6/~ C. 6 voltg, 1
mp.. 4/-: Westinghouse 12 volts,

FREQUENCY CONTROL CRYSTALS:
By Amerjcan G.E. Co, Octal hase fixing,
Following frequencies only 2,500
1 kefs., 8,500 Kc/s., 4;600 ko/s., 6,200 kojs.,
8,000 kc/s 7/6 each, Also FTHS iin.
pin spacing, 5760KC/7975, 10/~ each,
8000/8245KC, 12/6. New and unused.

R.3515 LF. STRIP, A complete LF,
Unit, comprising 6 SP61 ILF. Stages,
tuned to 13.5 mcis., 1 EAS0 diode de-
tector, and 1 EF35 or EF39 output or
video stage, A few modifications only
are required to adapt-this unit, which
will give pictures of extremely good
quality. Price complete with valves,
and foolproof modification instruc-
tions, is 45/-, plus B/- carriage and
packing. Limited quantity only.

TRIMMER KIT, “ Qualrad.” An

a
2 amp,, 12/6 ; Pencil Type E.X.T. essential to every radio man. This
(330(?08. linr/g/" 4&7 3 ll’aencillgm)e %%%‘ 5 HAHH“W BUAD luNnﬂN 2 famous kit.can be supplied by us af
o v, a., /- ; Pencil Type B.H.T. 25/6 only ! Comprising : 1, 2, 4, 5, 6,

400 v. 8 mja., 15/
8.T.C.R.M.2, 125v. 100 m/a., 5/6. and qarmw Road
-‘MIDGET .0005 mfd. TWO GANG

B.A. box spanners, 5 serewdriver

We are situated at the junction of Edgware Road trimmers (vertical and horizontal),
facing Edgware Road Tube | 4 spanners, vane-setter, and thickness
Station. gange. Atiractively finished in white

ivory, All neatly lald out in hlack

TUNING CONDENSERS. Size only OPEN ALL DAY SATURDAY.
23in. )‘{ lgin. x 1tin. Capacity gnaran- . crackle box. An absolute bargain.
teed, standard length 3in. spindle, PADdington [008/9 A SIGNAL TRACER at minimum

complete with mounting bracket,

less trimmers, 6/6 or, complete with ”

¢ pullt-in » tmmmers, %i6 each, plus

0401 - [cost. An easy-to-build unit that can
be used for R.F.,,LF, and Audio signal
tracing, witholit any switching or

6d. post. Two gang .0005 with four

gasr:ged push button unit attached,

‘tuning. Highly sensitive, easy-to-
build, responds to signals picked up

No. 38 *“ WALKIE-TALKIE*® TRANS/RE-
i from an ordinary receiving aerial.
CEIVER, Complete with Throat Mike, Phones, Tho! cirouit is that of .a high-gain,

R3547 RECEIVERS, Absolutely brand | Junction Box and Aerial Rods in canvas bag. Freq, 3stage resistance-coupled andio fre-

new, in sealed manufacturers’ packing | range 7.4 to 9 Mc/s,

All units are new and tested quency amplifier, with a 5-in. speaker

cases, Incorporating 15 valves type | before dispatch. As su;/)é)lied to Overseas Police in the Output of the Power Amplifier

EF50, 2 of SP6l, EF38, EBC33, 3 of | Forces. £4/19/6. Carr.

EB34, Complete 45 mc/s, LF., Strip,

stage.

motor dial and drive, pots, ete., etc.

We shall be pleased to supply a complete

kit for the construction of the above,

£6 only, plus 10/- packma and carriage.
Whilst they last ! s NEW CATALGCGUE VOW AVAILABLE right down to the last nut and holt,

for the low price of £3/18/6. Concise

‘I‘QFCEIVER RT.'I?SS, as ’spe:éiﬁedlngr PRICE 3d. gxstrufetmras and ch{_‘cuv:(s1 axetSLp;élchv?s
mexpensive Television.” Complete Z P preferred, circuit and instructio;
with 8 valves VRE5, and 1 ea. 5U4G, Ef unable to.call p send 42 | only can besupplied for 1/6 post jree.

VU120, VR92 and a copy of  Inexpen- | for Current Comprchensive Compon- | All items-may be purchased separately.

%ig)e T.V.” ONLY 55/~ (carriage, etc.,

This iS a highly efficlent instrument,

ent List. and a MUST for every radic man,

—CLYDESDALK—

Bargains in Ex-Services Radio and Electronic Equipment

FoUNDED 1000

THE CORRESPONDENCE COLLEGE THAT
PUTS YOU IN A CLASS AHEAD.

POSTAL TUITION

paves the way fo success +*
in the whole field of

RADIO & TELEVISION
TECHNOLOGY

Subjects taught are :—

AVIATION WIRELESS RADIO SERVICE ENG.

ELECTRICAL RADIO SHORT WAVE
ENGINEERING TELEVISION

ELECTRICAL WIRELESS TELEGRAPHY

DRAUGHTSMANSHIP TELECOMMUNICATIONS

Special Courses for: P.M.G. CERTIFICATE., AIR MIN,
EXAM. CITY & GUILDS. RADIO TRADES EXAM.
BOARD

Each student of the Colege is provided with tuition urtil
he has passed the examination for which he has enrolled.

To Dept. 104,

'THE BENNETT COLLEGE Lid., SHEFFIELD B

8.440-B V,ILF. TRANSMITTER CHASSIES
Partly stripped by the M.O.8. less valves, tuning coils and crystal
but otherwise intact.
A fine basis for VHF Tx. or 144 mcs, rig
Original frequencies 85-95 mcs, valve types 3/RK34, 2/6N7 V6.
Housed 1n louvred case finished grey crackle.
Dim, 14 x 8 x 7 ins,
CLYDESDALE'S 27 6 FPOST
PRICE ONLY PAID
Circuit of S-440-B available at 1/3.

STILL AVAILABLE

The P.4C Receiver Unit at. £3.19.6.
With valves as previously advertlsed
The $-451-B Power Unit at .. £1.19. 6.

Input 200,250 v. A.C. Output 125 v, 2.5 A. and 175 v.'D.C. 60 m

Valve rectifier, etc., as previously advertised,
circuit of P.40 and P.U. Avallable at 2/6

6-way diecast cover cable eocket at .. 3/8 each.
6-pin chassis mtg. plug at w14 cach,
AERIAL INSULATORS IOA/1275

Black plastic chain msulators, 3 links each. 3iin. long 1iin.
wide, Total length 7ii

CLYDESDALE'S 1 6 POST
PRICE ONLY per pair FPAID
MULTICORE CABLE
8-core, metsal braided and PVC covered, .. o 1/9 per vd.
6-core, metal braided and PVO covered, e 1,6 per yd.
2-core, metal braided ... @h oo §d. per vd,

12-VOLT MORBILE A\IPLIFIER UVIT

Made by Parmeko, uses EF36, EC31 and 2 ELS35 in Class AR
push pull, Dynamotor powered Controls, combined Mic:Gram,
gain, separate H.T. and 1, T, switches, built in metal case finished
CLYDLSDA]%;E{]’%1 * lO%m CARRIAGE
PRICE ONLY £9.9.0 PAID

Order direct from :

CLYDESDALE 3Ty,

2, Bridge St., Glasgow, C.5. 'Phone : SOUTH 270¢/%
V|$|t our Branches in Scotland, England and N. lIreland.
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(Continued from page 450}

referred to in terms of voltage) is also applied to
these two valves, the P.M. having twice the audio
applied to the control grid of the P.A, valve.
It will be seen from Fig. 3 that the audio voltage is
applied to the P.A. valve via condenser Cc which
also izolates the P.A. grid from the bias voltage
applied to the P.M. valve.

H.T. is applied to the anodes and screen grids
of .the-807s and readings will be obtained on the
milliammeters M; and M,. The P.M. valve is
biazed well .beyond the “ cut off ” point—that is
when the P.M. valve takes no current as indicated
by M,—R.F. drive is applied and the bias on the
P .M. valve is adjusted till the P.M. valve just begins
to draw current and no more, This allows the
P.A. to be tuned without producing any snags.

. When audio is applied to T; (ratio 1: 1), the bias

on the P.M. valve will be reduced and the 807 will .

draw current and begin to amplify. Because of
thiz, a large positive peak waveform will appear
at the cenfre of the ““final ” coil. Under Class C
conditions, when positive modulation is applied
to the P.A. grid, no reduction in the P.A. anode
current will be mnoticed; but when negative
modulation is applied to the P.A. grid, there will
be a decrease in anode current due to an increased
negative bias voltage on the P.A. grid. This, in
turn. produces a decrease in R.F., output to the
aerial tuner. The P.A., valve is thus producing
negative modulation peaks while the P.M. valve i

yproducing positive modulation peaks which are
superimposed on the transmitted carrier. With
reference to Fig. 2 again, the reader will note the
difference between the output waveforms using
either A.M. or 8.M. The author wishes to emphasise
thatsthe circuit shown in Fig. 3 is a * skeleton,”
and docs not claim that it cannot be improved
upon. The jack is provided for C.W. where a key
can be plugged in with ease. It is. of course, self-
shorting. By, utilising the 807 valve, which is
now selling at 5s. to 7s. 6d. in many shops. the
amateur can build a small S.M. transmitter very
cheaply. The 807 is extremely robust and can he-
(and often is) overrun considerably.

Power Supplies

The question of power supplies now cropz up,
and the author gives the.following data in relation
to the 807 wvalve,

C.W. Operation
Anode H.T.—T750 v.
Screen grid—250 v.
Control grid (signal)-—20 v.
Input—75 w.

Phone Operation
Anode H.T.-—600 v,
Screen grid—275 v.
Control grid—60 v.
Input—=60 w.

Tonospheric Recording and Communications

HE D.S.I.R. Stand at Earls Court, showed the
use of ionospheric recording in short-wave
commmunications. From information obtained by
recording stations all over the world the best
frequencies for transmitters to use are foredast six
months before. ‘Radios tuned in to the same broad-
cast on different frequencies proved how accurate
these forecasts are.

Ulira-violet Radiations

Short-wave radio reception depends on the state
of the ionosphere, the layers above the earth from
which radio waves reflect like light from a mirror.
The state of the ionosphere is affected by the ultra-
violet radiation from the sun. Variations in this
radiation according to the season. the sunspot
evele and other causes have to be taken into account
when deciding what frequency should be used
for transmission if reception is to be as clear as
possible.

Collation at Slough

All over the world there are stations continu-
ously recording the height and density of the
ionizsation of the layers above the surface of the
earth, The Radio Research Station has its own
apparatus for doing this at Slough, and there are
other stations either operated by it or associated
with it at Fraserburgh in Scotland, the Falkland
Islands, Singapore, Ibadan in Nigeria and Khar-
toum. The records from these and other stations,
which number about 60, are collated at the Radio
Rercarch Station. A series of monthly bulletins
iz published which enable forecasts to be made six

months ahead of the best frequencies to be used for
communication between any two points in the
world.
Accuracy

The accuracy of the current forecasts was demon.
strated on the Stand by using three radio receivers, -
all tuned in to Station WWYV in the U.S.A., on three
different frequencies.  This station broadcasts
standard frequency and time signals 24 hours a day.
The public were able to see how correct the fore-
casts are by noting the difference in the reception of
the same broadcast on the three frequencies, one
of which was recommended in March this year.

The forecasts are used by the B.B.C., ships at
sea, the Armed Forces, Cable and Wireless, the
Post Office and other organisations.

CROSS-CHANNEL WALKIE-TALKIE

One of the features of the recent successful
Daily Mail Cross-Channel Swim was that, for the
first time, all the swimmers were kept in touch
with the control ship by Pye Walkie-Talkie sets
gupplied by Alfred Imhoff, Ltd., in conjunction
with Pye Telecommunications, Ltd. A fixed YV, H.F.
station was also set up on the jetty at Dover and,
in addition, Pye set up their own monitoring
station on the Dover cliffs capable of overhearing
the walkie-talkies on the swimmers’ pilot boats
and on the control vessel. :

Pye marine radio expert, R. I. T. Falkner, has
already reported that the monitoring station was
able to hear the walkie-talkies in action right across
the English Channel,.
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DC. Supplies-1

A COMPREHENSIVE SUPPLY PANEL FOR THE WORKSHOP
By W. NIMMONS

S we are providing a fixed power panel, and
A not merely an eliminator, the size of the
panel is immaterial but will in any case be
larger than an eliminator proper, so it would be as
well to provide facilities for charging an accumulator
or accumulators. The panelitself can'be 14in. by 8in.,
the baseboard being the same width but deeper—say
i14in. by 12in. The panel should be of ebonite or
fibre (bakelite, etc.), while the baseboard can be
wood 4in. thick ; plywood will resist warping.

The panel will carry .the neccssary terminals,
which should be insulated ; a means of selecting the
required currents (of which more anon); an
-ammeter to measure the current going into the
accumulator; and a rheostat for varying this
current. There will be a length of flex leading from
the back of the apparatus, terminating in a plug
top which can be plugged into the mains point.
The whole should be provided with a cover, or
enclosed in a box which can be painted grey; thig
will give it a worlkmanlike appearance. )

‘The Circuit

Dealing with the D.C. version first, Fig. 1 shows
the circuit from which it will be seen that it differs
from a conventional eliminator in that a means is
provided for varying the current.

The reason for this is as follows. A conventional
eliminator has to supply fixed voltages and currents
only, whereas we may have to deal with a wide
variety of currents. To take an example. Suppose
an eliminator was supplying a four-valve set at
‘120 volts 20 mA. This would mean, for 220-volt
mains, that the resistance inside the eliminator
would be 5,000 ohms. Suppose now we replace the
four-valve set with a one-valve or converter taking,
say, 2 milliamps only, In the formeér case the
voltage drop was 100 volts ; in the latter it is 10
volts only, so that 210 volts would be supplied to the
valve’s anode, neglecting for the moment any
resistors in the set. This is far too high for a
battery valve, and its life would be a short one.
This illustrates the importance of the resistance of
the eliminator. It mwmust be designed for the
voltages and currents of the apparatus to which it
is connected.

Ohm’s Law will give the required resistance for
various currents-and voltage drops, but in practice
five or six steps are all that is needed to supply the
majority of sets, from one-valvers to multi-valvers.
The following table gives a representative selection :

It willbe seen that for small currents the value of
the resistor is increased, and, conversely, the greater
the current, the less resistance is required. The
table ig for 220-volt D.C. mains.

The method of selecting which of the above
resistances will be used can be by means of studs,
but as these are rather difficult to set up correctly it
can be carried -out by means of a Yaxley switch or
by sockets and a flying lead. The latter method is
adopted, as one can tell at a glance which range is
in circuit, and it also presents rather less difficnlty
for the beginner. The sockets should be well
insulated and the metal recessed.

It is presumed that any set connected to this
apparatus will have its own voltage-dropping

Fuse N /-/,7.’4;/
* Smoothing Choke s0KQ
/ZJF 140 KO /,/2:
oC otm - s OOKI2
Mains = p 40K e Fotmeter
S o0 /,UFE HT+e
< 7 KO
7. ’ il
. HT=
Fuse 2 e lL ]
35000 I
SR—'W\N\/\J—ﬁ
Y5 23000 Earth
o] i——-'\/\/\/\/\/\,-—'
Switch
/ Rotary 00 Rheostat
Tramer -
- v i <
[ Q Accumulator
(] )
L2

Fig. 1.—~Circuit of a D.C. eliminator,

resistors incorporated. An. extra lead is provided,
however, so that a set which requires a screen tapping
is provided for. This takes the form of a fixed:
50,000-ohm resistor in series with a 104,000-chm
variable resistance, so that the resistance can be
varied from 50,000 to 150,000 ohms. ‘The fixed
resistor will prevent damage to the valve should the
variable resistance be inadvertently turned * full

on.” This lead is decoupled by a 1 uF condenser.
Referring again to the table, the first three ranges
can be fed by 1-watt

resistors, the next two by

Type of Set Current  Resistor Required Voltage 2-watt, while the last should

i mA (ohms) voltage drop be a 3-watt resistor if

One-valve (Detector) .. 1 140,000 80 140 trouble-free operation is

Short-wave Conyerter. . 2 40,000 140 80 desired. A 1-watt resistor

Two-valve 00 0e 5 20,0600 120 100 may hold out for a*time on

Three-valve .. 10 7,000 150 70 any of the ranges, but it

Four-valve or Superhet 20 3,500 150 70 may get unduly-hot and is
Five-valve or Amplifier .30 2,300 150 70 liable to failure.

" O F RO RO Fig. 2 shows the set-up
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of the D.C. version, together with all wiring. The
rotary transformer is for the purpose of charging an
accuraulator at currents up to 5 amps., which it can
do while taking a very small current from the mains.
Its associated switch and ammeter are on the
panel. It will charge a two-, four-, or six-volt
accurmaulator at currents up to that mentioned.

The rheostat used for regulating the current from
the rotary transforiner should be capable of handling
the current, otherwise it will get very hot and may
burn through the insulation of its former. It
should be wound with not less than No. 22 gauge
resistance wire, preferably on a fireproof former.

It is not intended that the rotary should be
running while the rest of the apparatus is in opera-
tion, though this could be done by connecting the
leads from the L.T. terminals of the accumulator
at the same time as the leads from the receiver, In
this case care should be taken that the accumulator
does not become fully charged while running the set,
as the excess voltage may damage the valves.

A 0/6 Amp. meter is included so that the actual

charging rate may be seen. These ammeters may.

be had quite cheaply from our advertisers, or one
may be made by conversion from a milliammeter
by connecting the appropriate shunt. No details
of this can be given, since it depends on the actual
meter what resistance will be required.

-As mentioned previously, the rheostat should be
capable of handling the current. At one or two
amps an unsuitable component may just get a trifle
hot, but &t four or five amps it may get red hot, and
will certainly burn through the insulation. If no
suitable rheostat can be obtained it would be worth
while to wind one’s own by stripping the wire from
an old rheostat and rewinding with a larger gauge
of wire taken from an electric fire element. Failing
that, two terminals ¢an be provided on the panel in
Place of the rheostat and a motor-car headlamp or
sidelamp bulb connected to these until the necessary
current is obtained ; this will naturally mean that -
the current is not continuously variable, but against
this is the fact that the light gives the apparatus a
businesslike appearance and shows that charging is
taking place.

Wiring

FOC X}

Potimeter

Switch

N

wa
Rheostat

In Fig. 2, which shows the wiring
diagram of the D.C. version, the rotary
transformer is shown unmounted,
Actually it should be mounted because
(a) it lessens the noise, and (b) takes up
the recoil when the rotary is switched
on, which causes the instrument to
lunge in a direction opposite to the
direction of rotation.

It may be mounted on sponge rubber
by screwing a wooden block at either
end to hold it in position and placing
the sponge rubber beneath it; or it
may be suspended on a piece of car
inner tubing from the same blocks.
Whichever method is adopted the aim’
should be to prevent the rotary from
touching the wooden baseboard which
acts as a soundboard and amplifies
the noise.

Fig. 2 illustrates the method of select-
ing the HL.T, range. There are six sockets

on the panel, with a flying lead passing
through a hole from the back of the

Lopur

panel to the front. Beginning at the
left-hand side, looking from the front
of the panel, the first socket gives the

Rotar.
Trangformel

least current and thence through sockets
2, 3, 4, 5, each socket giving a progres-
sively higher current to socket 6, which

gives the greatest current. If desired,

“Iuf

these sockets might be coloured brown,
red, orange, yellow, green and blue to
represent the steps from the highest to
the lowest.

[on 8]

A neat way of disposing of the resist.
ors required in the voltage-dropping
arrangements is to group them together
on a small board or strip. This can be
seen in F'ig, 2 and, except for the 50,000-

- =
DC magwne

Fig. 2.—Wiring diagram_of the cirewit shown in

Fig. 1.,

ohm resistor associated with the screen
voltage-dropping, provides a satisfac-
tory arrangement.

(To be continued)
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HE receiver described in this article s
designed for minimum size whilst preserving
some of the advantages of normal A.C.
degigns, i.e., current for valve heaters from a heater
transformer and a separate winding for the rectifier
heater to avoid heater-cathode insulation stress.
To allow the use of a small transformer the following
valve sequence is adopted—9003 R.F. 9001 Detec-
tor, EL91 Output, EL91 Rectifier. The ELY1 is
strapped for use as a rectifier and has performed
this function for many months without failure or
change in characteristics,. An EY91 may be used
but takes over twice the heater current.

The cireuit is a conventional T R.F. with a
pentode detector, using a miniature ganged con-
denser for tuning. In the prototype this was of
00037 puF maximum capacity with self-contained
trimmers. The anode of the output valve is con-
nected via the speaker transformer primary to the
rectifier cathode. In spite of this the hum level
is quite low and the smoothing to the earlier stages
and screen of the output valve is much hetter as
a result. No reaction is used with the detector
though a certain amount may occur in the R.F.
stage when the volume control is at its maximum.
It will be noticed that no mains switch is included
in the circuit ; this was due to the lack of a suitable
combined volume control and switch,

Transformer Data

Whilst the set does not present many construc-
tional difficultics—tho prototype.being assembled
and wired in two evenings—the difficult items to
make are the heater and output transformers,
which demand some patience and a little previous
experience. However, if the details are followed
carefully the outcome should prove successful.
It is best to construct these items first as the set
is built around them, and therefore the first step
is to obtain suitable laminations. Those for the
heater transformer were obtained from a small
output transformer and have the dimensions in
Fig. 2. Laminations for the output transformer

o (-

AC. _‘Mai_.

A TRF. RECEIVER UTILISING MIDGE
By KB

were obtained from a small potted transformer
used in many American aircraft receivers, such as
the A.R.R.2 and BC433, one of the series of Com-
mand Receivers. They are used for coupling a
12A6 output stage to ‘phones and are filled with a
compound that makes dismantling rather messy.

) . -
v ol I
zFe Bz 3%
= = 3
wn/ T f 1
T , Detector )
gt sales 1 b
¥ .TC,\* TC2\ I\p
e =
SE |/ ; 5
=1 3
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1
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Fig. 1.~Theoretical circuit of the Midget. Above- an

Three wiews of the completed receiver. TI

S-SR | R ) R -G (SN ) ST (T} 4D )R- 1 -

1O ) 1SR - ()-SR T { )R- | () -



AV

< w ; bm

Rz Rs P
. 3 2
.y \
. - .
Aerial
Coail Unit

Detector

v

Coil Unit m}
] Cy figh gt

7C,

s

©D

i
s

AC Mains

Fig. 1.—Theoretical circuit of the Midget.

Above- and below-chassis wiring details will be given next month.
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= i 36

ns Midget
T VALVES AND A 21IN. SPEAKER
&KED

Petrol or carbon tetrachloride will clean the lamina-
tions. Dimensions are given in Fig. 3.

It is essential that laminations closely approxi-
mating to these be obtained as otherwise there will
have to be a change in chassis dimensions. There
must not be any reduction in winding space, or

P’\/\N\N\v .

‘ob‘

=Imn i

AC Mains

I

d below-chassis wiring details will be given next month.

core area, especially in the case of the heater trans-
former. Although of such small overall size, the
heater transformer operates with quite a low
temperature rize even after several hours and does
not become more than just perceptibly warm, The
output transformer, if connected to a large speaker,
will be found to have a reasonably good bass
response but it will not be very evident with a
24in. speaker.

Heater Transformer

Having obtained the laminations a former will
have to be made, for even if the original former
is available it will probably be made of material
too thick for the new transformer. As much
winding space as possible must be provided. From
a piece of wood or other suitable material, shape
a core of the same cross section as the transformer
core and about 1iin. long. Using very thin card
(postcards will do) cut a strip in. wider than the
window space and of length sufficient to go round
the wooden core and overlap to form a lin. joint
which must be placed as shown in Fig. 4. Remove
the card and cut down the four creases on each side
for lin..and bend outwards for use as tabs—Fig. 4.

Replace tube on core and cement joint with
balsa cement or Durofix, taking care not to fix the
former to the core. It might be advisable to wax
the core so that it will slide in and out without
damage. Cut cheeks as in Fig. 7 with a central
opening to slide on the tube. This will be slightly
larger than $in. x 11/16in. owing to the thickuess
of the card used for the tube. Cement the. tabs
outside the cheeks as in Fig. 5, positioning the
cheeks as shown. After setting, the former may be
slid off carefully, Check that the laminations
will fit into the bobbin without fouling the outer
edges of the cheeks. If correct, give it several
coats of shellac varnish, allowing time to dry
between coats. This will result in a strong, rigid
former.

Drill the wooden core lengthwise through its
centre and pass a bolt through so that the core

‘e chassis actually measures 53in. by 2%

1R (o et S €1 1 (i T (1450 (1 )6 ( (= T 32 ()¢
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may be secured in a hand drill. Slip the former
on the core. Windihg may now commence. Pierce
a small hole through the cheek as in Fig. 5 and,
uging 38 s.w.g. enamel-insulated wire, feed a few
inches through and secure out of the way. Wind
as evenly as possible 8,300 turns on to the former,
tapping at 2,850 for 200 volts operation if desired.

£ Laminations

.
[ Lamination

£ Larmination

|

: S L 51
oo - 3 ’” .|
! b /"5;2 — ‘ 76 iax
; 1% !
! p A | Output Transtinr
] Max ! Laminations

Heater Transformer Laminations — Stacked ,./1/6 deep

stacked 34 deep

Figs. 2 and 3.~—Details of the laminations for the
heater and ourput transformers.
The winding must be level when finished. From
a condenser of the block type procure some of the
thin insulating paper. Cut strips from it very
shightly wider than the former and put on two turns
of insulating paper.
Place the overlap in the correct position. There
will not be much stress on the insulation as the
outer of the first winding and the inner of the

ot

next both go to chassis. The next winding is the
heater winding for V1, V2, V3. Wind on 100 turns
of 26 s.w.g. enamel in two layers as tightly as
possible, taking care that the wire does not slip
through at the edges to the first winding. Secure
the outer lead with a small loop of tape before
passing through cheek. Insulate the winding and

Tabs cemented on outside of Cheeks

Qveriapping Overlapping of Insulating Paper
Joint q made this side,

Cheeks

Longest
& Side .

A — Mains Winding leads this side

B8 — Heater leads this side

C — Hole for start of primary

Tabs bent
outwards

Figs, 4 and §5.—Transformer bobbins are made up as
shown in these illustrations.

wind on 100 turns of 28 s.w.g. enamecl for rectifier
heating winding. It must be stressed that-ii the
windings are to be placed in the space allotted
great care will have to be taken.

Check that the laminations will pass into the
former without touching the windings. If all is
correct give a coating of shellac and cover the
outside winding with Empire cloth or strong paper.
Then assemble the transformer laminations, re- .

.

versing alternately through the stack. Take the.
8% - -
e g f

Y g 5 el J;
o i 2 TR %
5 CLEARANCE HOLE
CUT L FROM EACH - t

£, EDGE -

s 014 HOLES
. FOR DRIVE CORD

807TTOM
(< co6e

ScREEN-"T !

e Y X
—
P s
%4 b P
| D 9
! s
AN NN ) i
i —
-t /, -
270 Lomeoe | 4%
| oR HEATER|
H
)

} (E4DS

'41 ¥ X

.

]

AT EACH CORNER *

[ ” 3"
A %
45" e DRILL HOLE TO ALLOW HOLE FOR 1
’ FILE EDGES T0O 45° ‘;2" _ T ADJUSTMENT OF COL \%BW

(iF rREQUIRED)

PR, NS S D S

MAINS LEAD
{17 GROMMET }

ig. 6.~Details of the chassis with drilling and bending measurements.

The right-hand speaker fixing

hole is I 9/16th 1n from the right-hand chassis edge,
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utmost care not to cut through the former as the
laminations are very sharp. If the corners’ cut
through the former all the previous work will
be " entirely wasted. After assembly the stack
should be tightly held in the former. Test the
transformer, using appropriate loads after checking
insulation of windings to each other and the core.
The voltages should be within reasonable limits

Afternative method of securing laminations
4 wide strip clamped round
-

" A ==
LFET  Mains N\
Il L,eao‘s_,\\f\i
- L 584
& - Bort

T = Thickness of
card used

Corners - rounded off Lug lg xlg x5 high
Figs. 7 and 8.—Details of the end-cheeks and an

alternative method of securing the laminations.

whilst on load but will be about 7 volts on open
eircuit. Shellac varnish may now be run into
the laminations so that they do not vibrate. Fig. 8
shows the completed transformer and methods of
securing to chassis.

The Output Transformer

As before, construct a bobbin of thin card to
earry the windings, modifying the dimensions to
suit the smaller laminations. Wind 3,500 turns
of 40 s.w.g. enamelled wire for the primary and
insulate. The secondary consists of 50 turns of
24 s.w.g. enamelled wire in two layers. A piece
of tape or Empire cloth will protect the outer
winding, followed by a coat of shellac varnish.
Assemble core in the butt-jointed manner, as a
gapped joint is required. It is sufficient to butt
the laminations closely together. The finished
transformer and mounting clip is shown in Fig. 9.

Chassis
Using brass or tinned steel of 22 s.w.g. form the
chassis, using Fig. 6 as a guide. The dimensions

given may have to be varied slightly according to
the components used—this is left to the con-
structor’s discretion. It would be wise to ensure
the exact location of all the large componcnts
so that no difficulties occur later. Cut out the loud-
speaker aperture first before bending the sides but
the rest of the drilling and cutting is best done
later or it is very difficult to form the sides without
% Stack 3 Flange for fixing to ch?s.sis
N »
3{6 Bross
Strip

Anode i3
(outer)

" Bring speaker leads through
bottom cheek

Fig. 9.—The output transformer and its fixing clip.

distorting the chassis. The corners are soldered
to strengthen the chassis. The slots at the end of
the chassis allow the trimmers and connecting tags
of the tuning condenser to pass through. To make a
neat joint at the corners of the chassis cat lengths
of resin-cored solder 1iin. long and, holding the
joint in a horizontal position, place a piece of solder
along the joint and hold the soldering iron on the
underside of the joint until the solder runs. Natu-
rally, the corner must be cleaned, where the solder
forros the joint, as an initial operation. The screen
is of brass or copper. ’

Assembly

Fix the heater transformer to the chassis using
one of the methods shown. The lug nearest to
V4 may nced a little filing to fit correctly. A clip
sweated to the chassis holds the output transformer
in place and it may be necessary to put the volume
control in position first. Before fixing the tuning
condenser in position, remove the perspex dust
cover, cut off the right-hand fixing lug and shorten
the shaft to project 1in. only. Take care that filjngs,
etc., do not penetrate into the condenser,

(T'o be continued)

R1—1502 1/10 W.
R3—2.2 M@ 1/10 W,

R7—6800 1

R2—47 K2 1/10 W,

VR-—50 K2 variable,

VC1, TC1\Twin gang condenser
VC2, TC25.00037 u¥F. maximum.
C1—.005 uF, 500 v. Metalmite T.C.C.
C2-—.04uF, 150 v. Hunts W99,
C3—.04 pF. 150 v. Hunts W99,
C4—100 pF. Ceramic.

LIST OF COMPONENTS

Voltages are Working Voltages,

C5-—.04 uF. 150 v. Hunts W99,
C6—100 pF. mica, '
C7—.014F. 500 v. Metalmite T.C.C.
C8—.005 «F. 500 v. Metalmite T.C.C.

- C9—10 uF. electrolytic Micropack 25 v.

C10—8 4F, electrolytic BE.C. | 450 ¥- wke.

Cl1—8 /F. electrolytic B.E.CJL{D- long, :
8 » .

C12—.014F. 500 v. Metalmite T.C.C.

Ti1, T2—See text. L.S.—Speaker 2in,
V1—9003, Coils—See text,
V2—9001.

V3, V4—EL91 (V4 may be EY91).
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Volt@g@ Stabilised Power
Units

FEATURES OF THE DESIGN OF THIS FORM OF POWER SUPPLY
By J. S. KENDALL®

for laboratory, shack, or workshop useis the

voltage stabilised unit. This type of unit can

be divided into two main types, series and parallel.
The simplest type of fixed parallel is the gas
discharge tube such as
the Brimar VRI150/30,
VR75/30 and the
VR105/30; these tubes
are for shunt operation
only and maintain a
fairly constant voltage
with a variation of from
5 to 30 mA. through
them, i.e., a load cur-
rent variation of 25 mA.

ONE of the most useful types of power units

sae g pas

This article

deals with
voltage stabiliser, and gives typical circuits,
along with, a large amount of carefully
worked out dala in the form of Table 1.
Complete circuits for units are given along
with the application in circuitry.

a-triode. ietrode or pentode valve in either a serios
or parallel circuit.

Typical Circuit

Fig. 3 shows a typical circuit for geries control,
The valve is, in effect.
connected as & cathode
follower so that any
change in cathode vol-
tage causes a change in
anode current, i.e., the
grid voltage remains con-
stant whilst the cathode
voltage moves in re-
spect to it, causing a
change in anode current

2 senabnar peen

the valve as a

AEE T8 B e hb AR R iR

Fig. 1 shows a typical
cireuit.

The impedance (not to be confused with re-
sistance) of the above.mentioned tubes is about
80 ohms, so that the variation between minimum
and maximum current is 80X 25X 0.001 equals
'@ volts. This is good enough for most purposes.
It should be pointed out that these tubes must
- not be connected in parallel, as owing to the
different striking voltages the current will not
divide equally {that is if it divides at all). Con-
versely, they can be used in series very effectively.
- The serics operation causes a rise in the im-
pedance of the unit and consequently poorer
stabilisation, as the impedances of the units are
added, so that if two VR75/30 were used in series
the overall impedance and regulation would be
160- ohms and 4 volts or just double that of one
VR1560/30, but such a system has the advantage
that two different voltages can be obtained off
the same unit. If two tubes are connected in serics
separate D.C. paths must be provided across cach
unit as shown in Fig. 2. A suitable value for these
resistors is about 1 megohm. and its purpose is to
ensure that the tubes all strike without an undue
rise in voltage. A condenser should be connected
across each tube as they generate an amount of
noise by means of the Schotte effect. This effect is
noise gonerated by the electrons in the tube and
can be a decided nuisance when very low levels are
heing amplified, and also when large bandwidths
are used, This noise, named after the German
physicist Schotte, is due to the very slight change
in potential as each electron arrives at the anode
of the tube in a rather haphazard manner and
spreads noise through the entire spectrum used in
radio work. An idea of how small it actually is
can be gained from the fact that 1 ampere consists
of a flow of 6.290,000,000,000,000,000, electrons
per second ! It is wsually quite sufficient to shunt
the tube with a 0.1yF condenser to get rid of it.

In cases where the output of a gas tube is not of
suitable voltage or current it can be used to control

in just the same way as
if the grid potential
changed and the cathode potential remained
constant. With such a circuit if the load cur-
rent changes by 10 mA. then, if the ilope of the
valve is 10 mA~ per volt the cathode potential will
have to change one volt to compensate. Impedance i~
the Change of volts divided by the change in current.
so that in this case the impedance of the unit will be

r—’\/\/\/\/\,
Vi \ Flg.. 'IA(left).—hShw.zz
— stabilising  circuit
! using a single gas
- v tube.
;—r’\/v\/\/\ $ T T
/ / E
{ MO Vout
]
i
vin e o :
e i 3
M/f) /:/I: Vout
= l v
Fig. 2.—S8Shunt stabilising civcuir using two iubes
giving two ourpurs. .
-+
Vin
—
t
Y our
]
= ¥

Fig. 3.~—Variable outputr series circuit.
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11 (voltage in volts and current in amperes)

0
equals 100 ohms. From this it will readily be seen
that the output impedance is-approximately the
reciprocal of the slope in amperes of the valve being
used. This circuit can be used with similar valves
in parallel. In this case the impedanceis that of one
valve divided by the number of valves used. In
Fig. 3 it will be seen that there is a resistance in
the cathode circuit of the valve.  This must be
of such value that it takes about 1/10th of the total-
cathode current and keeps the valve operating on
the straight portion of its curve. One very important
point to be remembered is that the total anode
dissipation of the valve must not be exceeded
or the valve will be destroyed by overheating and
excessive emission.

Take, for example, the 6L6. This valve is rated
as G2 2.5 W. max. Anode 19 W. max., so that with
anodes and screen tied, the maximum dissipation can
be taken as 20 watts (the anode and screen must be
joined by a resistance in order that the screen
dissipation is not excessive).- If the input voltage
is to be, say, 450 volts and the output 200 volts
the maximum current will be 20/250 amperes
equals 80 mA.), but of this 1/10th has to be passed
through the cathode resistance. The slope of the
valve at this point is 6 mA./v.; so that the im-
pedance is 170 ohms at the output voltage of 50

HT
+
Fig, 5.—A4 fixed out-
Vin put series stabilised

circutt.

Fig. 6.—Series stabilising circuit wusing fixed and

stabilised grid voltage to make output mdependem of
supply variations.

Sk,

Fig, 7.—Shunt. stabilising circuit.

volts ; the overall drop will be 400 volts, so that
the maximum current will be 50 mA. But as the
slope is -higher the result is that the output
impedance is lower, -and, consequently, the regula-
tion is better.

Fig. 4 shows a full circuit with an output of 80 maA.
over a range of 50 to 250 volts, stabilised and
regulated to an impedance of about 75 ohms.

The mains transformer is of the 350-0-350 volt
120 mA. type, with a 6.3 and a 5 volt winding.
The 6.3 volt heater windings can be joined by
a high resistance, but if it is used for the supply of
heaters in other circuits the maximum cathode to
heater voltage should not be in excess of 180 volts
or the ingulation will break down and the valves
be spoiled.

Data :
Table 1 gives the operating conditions, as
voltage stabilisers, of a number of common valves.
The H.T. voltage is assumed to be, after smoothing,
direct from the cathode of the rectifier with an
input of 350 volts which gives approximately 450
volts. It will be remembered that the full rectified
voltage is just under the peak value of the input
voltage, i.e., 1.4 times the R.M.S. value.

TABLE 1

The characteristics of various valves when

used for stabilising. Note I is in mA. and

the impedance in ohms. Input volts taLen
as 450 max,

Type 1 Rk. I max. Z H
EF37 100 Ko 5 400 i
EC31 ' 50 Ko 20 300 ¢
EL32 50 Ko 25 400 i
EL33 50 Ko 30 90 i
EL37 25 Ko 50 200
PenAd 50 Ko 30 106 i
QV05-24 25 Ko 70 100
QQV04-20 25. Ko 60 100
61 50 Ko 10 1o i
6P25 25 Ko 40 106 ¢
HLAL 1 Me 2 300 s
P6l 1I00Ke §° 10 120 ¢
Pendd 20 Ko 60 80 :
Pend6 25 Ko 50 110 i
SP41 . H
Pl } 25 Ko 10 Mo i
637 50 Ko 6 700
G6SH7 50 Ko 10 200
6AGT 50 Ko 25 90
L63 100 Ko 4 400
KT8 25 Ko 50 200 H
KT36 50 K2 25 95
KT71 50 Ko 25 100
KT63, 6F6 50 Ko 30 400
KT8l 30 Ko 35 80 i
MH4 100 Ko 4 300 ¢
MET4 50 Ko 30 350 i
ML4 100 Ko 12 200
N78 50 Ko 35 30
PX4 50 Ko 45 180
PX25 25 Ko 75 120 ¢
790, EF50 100 Ke 100 100
766 [ 100 Ko 7 100
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In many cases it is far better to go to the expense
of a stabilised output for dropping voltage from
one part of a circuit to another where good regula-
tion is required, or where lack of feed-back due
to common impedance coupling is essential, as in
the case of the very high gain amplifier. A typical
controlled ratio circuit is shown m Fig. 5. Here
the ratio of voltage in the output circuit is directly
proportional to the ratio of R, and R,, but any
varlation in the supply \01t~
is reflected in the output volt
To overcome this R; and BS
can be placed across one or
more gas tubes, as shown. in
Fig. 6. This has the effect
of rendering the output very
nearly independent of the
supply volts. In the casze of
the voltage divider circuits
the standing anode current
must be large enough to
keep on the straight part of
the valve curve, i.e., the load
registance must not be lers
than the value of Rk given in
the table. The particulars of
various gas tubes are given

Radio Control at the Model
Engineer Exhibition

UBMARINE sound transmissions controlled
the movements of the fine model of the
Port Brisbane. which was shown coming into

dock securing alongside and unloading her cargo

in Table IL

The other, and in my opin-
ion less useful, type of voltage
stabiliser circuit as regards
hard valves is. the paralle!
circuit. In this circuit (Fig.' 71 under the no-load
condition, the valve draws the full current, but
as the load current rises the valve gradually draws
less and less until it actually stops conducting
and the circuit tends to choke itself. The circuit
ghown in Fig. 7 employs the well-known ex-W.D.
valve, the CV73, or to give it its civilian
number, the Mazda 11E3. The transformer used
in the actual unit was a 330-0-350 120 m.A., out
of an old receiver, and the established output

TABLE 1II

) Cas stabiliser tubes
= . >
I S
I~ e £ =
. e = G E
P ¢ |2 &
S B
i ORTIL [ 5 140 | 100
i NE5 | 110
© joorall 250 ohms i 130§ 90-110
PoT475 300 ohms | 140 | 90-110 :
¢ 83A1 . 290 ohms ¢ 125 ¥ 83-86 L

O T T F P 4

is 80 m.A.
2 mA. in the cathode current causes a change
of one volt, so that if one tries to draw too much
current the drop across the bias resistor at a current
of 90 mA. represents a full short-circuit ! "The
impedance of the unit up to 50 mA. is 100 ohms.
It will be seen that with a little mgenuity stabilised
units can be designed that will be of great value in
improving circuib efficiency and stability.

s

Fig. 4.—Circuit of a 50

Tt will be seen that a change of

to 250 wolt series-stabilised civcuit giving up 1o
80 mA. ourput.

in the water tank. which was one of the chiel
attractions at ““ The Model Engineer ”’ Exhibition.

This model was built exactly to scale, the huli
being constructed of plates similar in type to those
used in full-sized construction. All the internat
fittings and machinery on each deck are to scale
and it is believed that this is the first timé that a
model constructed in such detail throughout
floated on her designed waterline and operated
exactly like a real ship.

Also perfect in every detail was a model cruiser
which was radio-controlled: Powered by scale
steam turbines, this cruiser is very manceuvrable
and its guns fire actual shells. Signals can be
made from the masthead and smoke.can be made.

Giant Airship

A giant radio-controlled model airship was one
of the chief spectacles of the exhibition. - Twelve
feet six inches long, the airship has a capacity of
70 cubic feet. It is constructed on the rigid principle
and power is supplied by a miniature internal-
combustion engine, This model was specially built
for the exhibition.
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THE % WINDSORMOD&%OA.T{

leleviaton WOBBULATOR

The first self-contained electronic instrement providing
visual alignment facilities for television receivers,
Simple, compact and efficient—its use will save many
hours of valuable time in the service departmest.
FEATURES

® CARRIER FREQUENC(Y, 5-7¢ Mc/s.
10-140 Mc/s (on 2nd harmonic).

@ BANDWIDTH. ¢-5 Mc/s total.
0-310 Mc/s (on 2ad harmonic).

@ SWEEP FREQUENCY. 50 c.p.s. sinusoidal,
return trace blacked out automatically.

® OUTPUT. Adjustable from 0-10 mV. approx.
Fixed and variable attenuators are fitted.
Output impedance 75 ohms.

£36.15.0 WINDSOR %,

e S ST ol g tormaton anc TAYLOR
TAYLOR ELECTRICAL INSTRUMENTS LTD. Bostyos s
-419/424 MONTROSE AVENUE, SLOUGH, BUCKS TEST LQUIPMENT

Telephone : SLOUGH 21381 (4 lines). 'Grams & Cables: Taylins, Slough

Build a professional-
looking Radio at less
than half today’s price

The Kits are housed in attractive Bakelite Cases, size
12in. x 5in. x 6in. Fach Kit is complete in every detail,
nothing has to be made or improvised. Fasy to follow,
point-to-point diagrams are supplied, making construction
very simple. They are for use on 200-250 volt mains, and
both A.C. and Universal Models can be supplied. The
Dials are illuminated, and the receivers present an attractive TRF
appearance. We regret the necessity for the increase of
prices due to continually rising costs and increased P.T. Valve line up: EF22 H.F. Pentode; VRI116
. Detector : CV1510 Beam Power Output in
O the A.C. Model. The A.C./D.C. Output Valve
PREMIER RADIO C is 12A6. Both uss Metal Rectifiers. Wave-
g ] band coverage is for the Medium and Long
MORRIS & CO. (RADIO) LTD. bands. Price £5/15/6 (carriage and packing
Callers to : 207, Edgware Road, W.2. AMBassador 4033 2/6). With Walnut or Ivory Cabinet.

and PADdington 3272 (Open until 6 p.m. on Saturdays.) SUPE RHET

OUR POSTAL SERV|CE |S Valve line up : 6K8, 6K7, 6Q7, and CVI510

Beam Power Qutput in the A.C. Model, The

AGAIN IN OPERATION | AC/DC Ouput Valve is 1246. Both uss

R ! Metal Rectifiers. Waveband coverage is 16-50,
Please Note: Our Only Address is . 190-540 and 1,000-2,000 m. Price £7/19/6

207 EDGW ARE Ro AD w2 {carriage and packing 2/6). With Walnut 'or
] - Ivory Cabinet.

Phone : AMBassador 4033 and PADdington 3272 Circuit diagrams only can be supplied at 1/6

each, Cabi