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L.F. AMPLIFIER DESIGN

A Novel Form of Output
Meter which, Ulilises a

WMadow  Projecior Indicator. fte
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Construction is Described in this lssue




NEW PREMIER 8.W. GOIL3

4- and 6-pin types now have octal pin spacing and
will “fit Internattonal Qctal valve-holders.

4-pin Type 6-pin Type

Type Range Price Type Range Price
04 9.16 m. 241 9.15m 26
04A 12.26 m. 2/8 06A 12.26m . 2/8
B 2247Tm. 2/6 58 22.47Tm 216
04C  41.94m. 2/6 06C 41.94 m. 2/8

4D 76.170 m. 218 . 06D 76.170 m. 2/8
04E  150-359m 3/-
04F 255-550m 3/- Chassis Jounting
04G - 490-1.000m 4- Octal Holders
04H 1,000-2.000 m 4/- 104¢t. each.

New Premier 3-Band
m., 49.
Rotary Wave Changé to sult above, 1/6.

S.W. Coit, 11-25, 25-38. 38-8

SHORT-WAVE CONDENSER3
Trolitul insulation. Certified superior to ceramic.

MOVING-COiL SPEAKERS
Rola 5in. P.M, Speaker, 3 ohms Voicé Coil, 21/-.
Rola 6!in. P.M. Speaker, 3 ohms Voice Cotl. 25/-,
Rola 8in, P.M. Speaker, 3 ohms Voice Coil, 25/,
Above speakers are less output transformer.

All brass construction. Easily ganged.
15m.mfd. 211 100m.mfd, .. 3/11
25 m.mid. 3/3 160 m.mfd. . A8
* 40 m.mfd. 3/3 260 m.mfd. . 518
Brass Shaft Coubplers, iin. bore, 7id. each.
Flexibile Couplers, iin. bore, 1/2 each.

]

——PREMIER RADIO——

CHASSIS
Lead-coated, steet, ub*
drifled.  10In. x 8ln. T
2lin., price 7/ each.
20in. x 8in. x 2§in.
price 10/68 cach.

1.F.
TRANSFORMERS
Iron-cored 450-470
ke7s, plain and  with
flying lead, 5/8 each.
BAKELITE
DIELECTRIC
REACTIGN
CONDENSERS
0001 mi. 1/3.
20163 mf., 278,
0005 mf,. 2/8 eagh.
L0003 mi., Ditfcrential,
211

H.F. CHOKES
8.W. H.F. 10-100 m,
1

o 3.
Standar) H.F., 1f-,
Binocular H.F.,, 1/8.

VOLUME
COKNTRGLS

‘Carbon  type, 20,000,

80,000, } meg., 1 mex.,

md 2 meg., 3/9 each.

Carhon  type, 5,000,
10,000 and } meg.,
4/6 each.

Wire wound Lype, 3.000
and 10,000, chms, 5/6

each.

METERS

0-100 ma. Moving iron, A.C. or D.C., Bakelite Case,
flush mounting, 24in. diameter. price 12/8 each.

Morse, The Premier Oscillator supplied complete
with valve, op steel chassis. price 27/8.. Practice
key, 3/8. TX Rey. 5/10. Super key. 11/6. Brown’s
Headphones,{9/6 pair. 3-Henry Chokes (as used in
Oscillator). 10/-~. High pitched Buzzer, adjustable
note, 3/- each.

Mains Resistances, 860 ohms .3A. tapped 360 -+
180 +60 +60 ohms. 5/6. 1.000 ohms. .2A. tapped at

. 900, 800, 700, 600, 500 obms, 56. 1 watt all values,
5d. each. 1 watt all values, 7d. each. 4 watt
from 50 to 2,500 ohms, 1/- each. 8 watt from
100 to 2,500 ohms, 1/6 each. 15 watt from 100 to
10,600 ohms. 2/- each. 25 watt from 100 to 20,000
ohms. 2/8 each. !

SWITCHES

QMRE, panel mounting. split knob type 2-point
onjoff, 8/- each. DP on/off. 3/8.

Valve Sereens, for International and U.S.A. types.
1’2 each.

Resin-cored Sokder, 7id. per cofl.

Push-Back Connceting Wire, 2id, per yard.

Sys(oflex Slecving, 2mm., 2/@ per doz. yards.

Kereened Braided Cable. Single, 1/3 per yard.
Twin. 1'6 per yard.

7-pin Ceramnie ChassisMtgz, English Type Valve-
holders, 1/6 each.

Amphenol  Octal Chassis  Mountiug Valve-
holders, International type, 1/3 cach. English
type, 13 each.

Send for details of our Micro-

ALL POSY ORDERS TO : JUBILEE WORKS, 167, LOWER GLAPTON ROAD,

phones, Valves and other radio

accessories available. All en-

guiries must be accompanied by
a 2id. stamp.

CALLERS TO:

LONDON, E.5.
Jubilee Wor}s, or 169, Fleet Street, E.C.4.

(Amhurst 1723)
(Central 2833)
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. BY THE EDITOR

Selling and Servicing

UNLESS a dealer possesses a Board of Trade Licence
_to sell he may only repair a set. Such, licences

are only granted after consideration by Local
Price Regulation. Coinmittees. This has given rise to
a large number of anomalies because those already in
the radiq business in a particular locality oppose the
application of any newcomer who wishes to buy and sell
wireless parts.

Our attention has been drawn to this matter by a
large number of our readers. Here is a typical case.
.One of our readers discovered that a valve had blown,
He went to his local dealer for another, but as the dealer
had not a licence he was not able to supply it. He
informed the reader, however, that if he would bring
his set along the replacement would come under the
heading of “‘repair,” and this wouldsbe in order.

As the reader was unable to find anyone else in, the
lpcality who could supply a valve, for those with selling
licences were but of stock, he was put to the expense
and the trouble of hiring a taxi to transport the sct to
the dealer and back again. This particular dealer had
applied for a licence but his application was turned
down because of the opposition of a large firm of retailers
who had been in the district for some time and had
virtually cornered the local trade. In these days of
labour shortage and petrol economy it is an absurd
state of affairs that a" dealer may not sell a particular
piece of apparatus except as a ‘ repair,” when other
dealers who are entitled to sell are out of stock. The
licensing system has, indeed, virtually granted a
monopoly to a few, and monopolies, as we Lnow,
seldom work for the benefit of the public-

We went to some trouble to investigate. this case
and we found that the dealer with

Radio is an important part of our national life and it
is essential that every wireless set should be kept in
working condition. Apart from that there is the
question of economy in time and material. A small
defect promptly attended to will prevent major damage.
If it is not atfended to expensive components may be
ruined, thereby providing an increased commodity
demand for parts which are in short supply. It is our
view that the-whole system needs to be remodelled in
the light of experience. If a service engineer is supplied
with valves he should be entitled to sell them, whether
for servicing or as an over-the-counter sale.

As labour is scarce members of the public should be
encouraged, when they have the necessary ability, to
do their own repairs. The attitude of the trade in
placing every obstacle in the way of skilled amateurs
and endeavouring to force them into the shops of those
who are incompetent and impolite, is out of tempo with
the period in which we are living.

There is another aspect of this matter to which the
attention of the authorities is drawn. It is the
outrageous charges now being made for performing
comparatively simple repairs. Charges seem to start
at 25s. Some dealers charge an examination fee, even
though they carry out the repair ! There should be some
standard charge for work plus cost of replacements.
It is difficult, of course, to accuse dealers of dishonesty,
for to many members of the public a wireless set is a
box of mystery. This type of customer is the pigeon
which the dishonest dealer plucks. A loose connection
to such a dealer means burnt-out transformers, a new
set of valves, and several fixed condensers, plus labour
charges and an examination fee. The trade has

y» made cfforts to purge the retail

the licence was off-hand and

impertinent to customers. The Editorial and  Ad

trade of this type of shark.

t Offces : If readers know of such cases, and

serviceman without the licence, on
the other hand, is a capable fellow,

“an  amateur fransmitter, has
splendid equipment, is reasonable
in his charges, and having been an
amateur in his early days has an
interest in. amateurs and is not
merely interested in making a good
Hving out of the business.

His competitor who is entitled
to sell goods which he does not
stock has no knowledge of radio;
he is not interested in servicing
problems, and such customers who
ask him’ to undertake this work are
sent round to other local dealers.
it seems to us that the system of
issuing licences is unfair, in that it
does not take into account consumer
denvind. When we drew tlic atten-
tion of the Board of Trade to this
particular case we found them most
Lelpful, and at the moment of
going to press they are reviewing®
the matter. There'is a shortage of
radio components, and a shortage of
service . engineers. The public
suffers as a result of both these
very acute shortages.

’

¢ Practical Wireless,’’ Georgz Newnes, Ltd.,
Tower House, Southampton Street, Strand, .
W.C. 'Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London,
Registered at the G.P.0. for transmission by
Canadian Magazine Post,

The FEdilor will be pleased 1o consider
articles of - a practical nature suifable for
publication in PRACTICAL WIRELEsS. Swch
articles should be wrilten on one side of the
paper only. and zhould cantain the name and
address of the sender. Whilst the Editor dves
not hold himself responsible for manuzeripls,
every effert will be made to return them if a
Yamped and addressed envelope is enclosed.
All correspondence inlended for the Edilor
should e addressed ! The Editor. PRACTICAL
‘WIRKLESS, Ueorge Newnes, Lid., Tower HHouse,
Southampton Sircel, Strand, W.C.2.

Owing lo the rapid prfgreas in the design of
wireless apparatus and’to our efforts lo keep
our readers in touch with the latest develop.
menls, we give no warranly thal apparaius
described ins our columms is not the subject
of letters palent.

Copyright in all drawings, vholographs and

articles publizhed in PRACTICAL W IRELESS g
peci) reserved throvgh the ie
gignatory to the Berne Convention and the
U.8.A. Reproductions or imilations of any
of these are therefore expressly forbidden.
PRACTICAL WIRELESS incorporaics * Amaleuy
Wireless.”

The fact that goods made of raw materials
in short supply owing to war condilions are
advertised in this paper should not be tuken
as an indieation thal they are mnecessarily
availabie for export,

-ometry,

will forward the name and address
to us we will see that such names
are sent to the proper authorities,

Reiresher Course in Mathematics
OUR readers will remember the

scries of articles under the
above title which we published in
this journal. The series progressed
from arithmetic to. the calculus,
gnd included fractions, decimals,
duodecimals, logarithms, trigon-
algebra, .mensuration;
longimetry, planimetry, stereo-
metry, trigonometrical tables, the
metric system, arithmetical,
geometrical, and harmonical pro-
gressions, ratio, proportion and
percentages, interest, discount,
present value and annuitizs, and
of course, the calculus.

This series, with much additional
matter, has now been republished
in book form at 8s. 6d., or gs. by
post. Copies are available from
booksellers, or from the publisher,
Book Dept., George Newnes Ltd.,
Tower House, Southampton Street,
Strand, Lendon, W.C.2.
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WE understand that the syllabus for its servicing

certificate examination has been drawn up by the
technical coinmittee of the Radio Trades Examination
Board, and after it has been considered by the Board
the approved syllabus and examination regulations will
be issued. For latest details see * Thermion,” page 503.

Western Music for Indian Listeners
IN response to the growing demand from Indian
listeners for guidance and explanation in fhe field
of Western musical appreciation, the B.B.C. is presenting,
in its Eastern Service, three new series of illustrated
talks on European music. Arthur Bliss, B.B.C. Director
of Music, introduced the series.

Each of the three series has a separate weekly
half-hour programme. Music occupies 22 of the 30
minutes and commentary the rest. * Music of the East
and West ’ is presented oir Mondays by Princess Indira
of Kapurthala and Scott Goddard (music critic of -a
London national newspaper), with script written by

At an R.AF. fighter station,-W.A.4.F. electricians lest and maintain batleries used in aircraft
for radio, and other purpeses.

Dr. Narayana Ménon. The series shows the elements
comman to both Indian and Western music, demonstrates
Indian instruments and their Weslern counterparts.
In the second series “ Sa Re Ga of Western Music,”
Mr. Z. A. Bokhari, B.B.C. Indian Programme Organiser,
prescuts (on Wednesdays) a simplified aspect of the
development of European music. That is mwusic more
likely to appeal to Indian listeners knowing little or
nothing of Western music, but versed in Indian music,
The scripts are written by Dr. Mukerjee. The third
series, * Music in the Making” (Fridays), is .more
advanced than tlie other two. Hubert J. Foss, one of
Britain’s best broadcasters on music, illustrates the
differenges and similarities, in terms of rhythm, melody
and harmony, betwcen music of the East and of the
‘West,

Travellers’ Tales
“TT'RAVELLERS' TALES " is a new B.B.C. weekly

series presenting piciures of people and places
overseas through the cyes of travellers past and present.
It 5 broadcast each Monday in the Home Service,
recorded and rebroadcast in the Overseas Service, and
also transmitted by radio stations {hroughout the
British Commonwealth.

“ Travellers’ Tales” is designed 'to appeal to a
world-wide audience, and emphasis will be laid on the,
human interest of travel amongst people of all reces;
listeners will hear of their life, work, play, customs and
music. There will also be the excitement and interest
-of the travellers’ own adventures, from travellers of our
own time to those explorers who did their greatest work
in the days of difficult and dangerous travel.

Leslie Baily, who in his ““ Scrapbook ” programmes
evolved an attractive and successful fornwula for
combining every kind of imaterial, dramatised episodes,
talks, interviews, music and song from all parts of the
world, will be using much the same technique in
“ Travgllers’ Tales,” his
programme taking us all
over the Empire. * Travel-
lers’” Tales *’ are produced
by Eric Fawcett.

Méstow’s Guns Heard
on Radio

OLLOWING the re-
peated Dbroadcasts of
Stalin’s Order of the Day-
Ttecently isteners in  this
country heard the Aring of
the " guns broadcast by
Moscow radio. The pealing
of the bells and the singing
of a choir were also heard.

New BB.C.
Appointments

P R. ROBERT TOOT,

who, since January,
1942, has been joint direc-
tor-gencral of the B.B.C,
has been appointed direc-
tor-general and chief
executive offjcer of the
Corporation.

Fhe new appointment of
editor-in-chicf is also an-
nounced, and to fill it NMr.
\WV. J. Haley, joint mana-
ging director of the
Manchester Guardian and
Evening News, Ltd., has
been appointed. In announcing these appomiments
recently the B.B.C. stated that the director-general
and the editor-in-chief will be jointly concerned with the
character and quality of the wholejof thc B.B.C.’s
output. They will be assisted by a central executive.

B.B.C. Salvage

IT is reported that 57 tons of waste paper were salvaged

by the main branches of the B.B.C. during the
first six months of this‘year. This figure is exclusive of
amounts collected by local authorities from various
provincial ceutres of the Corporation. By reducing the
size and thickness of paper used, and typing on both
sides of the sheet, the B.13.C. has also saved 22 tons
of paper in 20 months.
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The World We Want New US. Short-wave Transmitiers
CAN poverty be cured? Can wars be prevented ? ACCORDING to a recent report from the United
Can we "achieve security, Freedom from Fear

and Freedom from Want and yet k
The B.B.C. has planned a new
World We Want” which it is hoped ymay provide
material for discussion among the {many groups and
organisations that are studving such problems.

The talks began on October 4th and will continue
for the next threc months. These are really individual
problems. The housewife wants to know how long
rationing is to continue ; men and women in the services
are anxious about post-war employment ; industry
enquires what controls will be relaxed and which will
remain. Spcakers will not provide final answers to
these questions, but will try to place " the problems
against their natibnal and international background.
The series will open with discussions about the immediate
future—the stabilising of peace, the assurance of regular
employment, and wages sufficient to maintain a good
standard of living. ILater on, the ways in which these
aims can be achieved will be debated,

In the new year it is hoped to broadcast a further
series dealing with topics of reconstruction in the post-
war world; among them European Relief (United
Nations Relief and Rehabilitation Administration) ;
Feeding Europe (the Hot Springs Conference and, after) ;
and the future of Civil Aviation.

eep our civil liberties ?
series of talks, “ The

Science at Your Service

NOTHER series, planned to help those who still
meet regularly round the ‘loudspeaker for subse-
quent argument, is *“ Science at Your Service.” The
importance of scientific development in the national
life will be the theme of 12 broadcasts, on Fridays.
The purpose is to remind listeners that science is not
of interest only to workers in laboratories and research
stations, but impinges on cveryone in the daily round.
Subjects to be dealt with include ouy weather, to show,
for instance, how recent adyvances in meteorological
research will affect the future of air communication,
the future of sea transport, progress in. agriculture,
and the location of oil and minerals by modern scientific
methods. Two talks will deal with thé science of metals,
rubber, and plastics, and will explain how the study of
their structure by means
of radio-active and X-ray
technique helps in predict-
ing their behaviour under
differing circumstances,

Building Research

RECENT building re-
search will be covered
In a third group of talks,
which will describe new
materials ready to play
their pdrt in the homes fof
—~the future, and tell how
heating, lighting, and
cleaning problems can be
scientifically met. Develop-
ments in engincering will
be another subject, and
the series will ~conclude
with a talk on the main
theme, “Science  in
National Life.”

Carada’s Radio
Listeners

A RECENT survey of
radio in the Dominion
of Canada shows that
approximately 1,900,000
homes out of 2,700,000
own receivers,

Soldicrs demonstrating the emerg

use in the rubber rafts of U.S. wa
signal, thus often saving

. war "planes.
days of futile searching for aircraft that have be

States it is estimated that there will be- 36 short-
wave broadcasting stations operating by the middle of
next year, radiating programmes for overseas. The
power of 'some of the new transmitters is likely to be
about 250 kW.
[.M. Transmiting Licences

I‘T is intercsting to note thé confidence which Americans

are showing concerning the future of F.M. broad-
casting. In addition to the 50 stations alrcady opera-
ting, there have becn applications for licences for the
6 more stations.

erection of 40
Composed in a Trench
A MARCHING song, * Fighting for our Homeland,”
“heard recently in the B.13.C. Overseas Service, was
written on the battlefield during a 'ull on the El Alamein
front in September, 1942, " Sergeant A. C. Dawson, of
the New Zealand Expeditionary Foree, was sitting in a
slit trehch on Ruweisat Ridge when the idea cane to
him. He ruled out the music staves on the only paper
available—the blank side of a discarded Italian routine
orders sheet, and wrote down the song. At the first
opportunity he sent it to the B.B.C. It was accepted,
scored for military band, and sung by Pilot Officer Tod
Hilton, Australian baritone.

Sergeant Dawson conducted a piano-accordion Hand
before he joined up three years ago, and is an accom-
plished player of piano and plano-accordion. He often
broadcast from the New 1 lymouth station in New
Zealand, but this is his first attempt at serious
song-writing. : -

New Police . Radio Link
TECHNICAL experts of Scotland Yard have perfected:
-2 new system of linking up 200 police stations and
all Mctropolitan Police cars with head%uarters by means
of two-way wireless teléphones.
beimpossible for messages to be o

With this systern it wil}
verheard by unauthorised

persons. A number of key sta

equipped, but it is unlik

tions have already beent
be put into full operatio

ely that the new system will
n until after the war,

éncy transmilter, named the Gibson Girl, which has been developed for
o A turn of a crank cnables the machine to send out an SOS
en forced down.
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Line Cord Testing

A Simple Method of Testing. the
By F. 1.

THE shortage of line cords and the necessity for

conserving stocks prompted the author to design
apparatus to test the rcsistance wire .in these
cords. ] -

Often the break in the resistance wire is'a few inches
from either end, or, alternatively, at a junction for
pilot lamps’ shunt or rectifier anode limiting resistor ;
these are in addition to those breaks caused by hot
spots and kinking. )

It is. quite permissible to join the resistance wire at
any point, provided that it is done efficiently and
neatly. Of course, thé other conductors must be
inspected to sce if the rubber is perished. The problemn
of finding the break is indeed tedious and lengthy by
most methods used, and at the same time may damage
the cord. Several methods were tried with equipment
that is casily available, and as the writer required a
small A.F. amplifier it was decided to make use of this—
previous experiments ou these lines having proved
fruitful.

General Principle

The property of the line cord’s capacity to another
conductor is made use of. This conductor, which is
taken to the grid of the first- valve of an amplifier,

" consists of a metal tube through which the linc cord

s passed. To one end of the resistance wire an A.F.
signal is injected and the cord is then fed through the
metal tube until maximum signal is obtained. This
condition indicates the break.

Practical Application 1 y

The pick-up head is a metal tube rin. long with the
centre hole just fitting the cord lo le tested ; failure to
obtain a working fit results in the signal * sailing,” this
being .due to the line cord varying in distance to the

Resistance Wire in Lline Cords

FORBES

walls of the tube, and thus the capacity, this effect being
more pronounced in the twisted core types. (Fig. 2.)

Several heads will be required as cord sizes vary,
and these can be made up ‘as different types come to
hand ; they should be of the plug-in type, to facilitate
changing as well as threading and removal of the cord.

The amplifier has quite a high gain but is orthodox
in circuit as the diagram, Fig. 1, shows. Care must he
taken to well shield the input section to the 6C6, in
order: to prevent stray pick-up of signal and hum ; with
this in mind, a gate was made to enclose (he hecad.
Slots on cither side of the gate admit the cord under
test, and a hinge is fitted at the back to enable it to
Le opened.

With the chassis earthed and no connegtion to the
head, the gain control can be advanced to maximum,

and there should be no audible hum, only valve hiss.

Testing Cords

To test a cord, first set the gain contro! at minimum,
pass one end of the cord into the head. To the other
end of the cord:an A.F. signal is injected into the
resistance element, the other cables being carthed with
the signal gencrator to the amplifier chassis. Earthing the
spare cables prevents them carryving the signal into
the head. The gain control is advanced until the signal
is just audible, and the cord is then slowly pulled through
the head until an incregse in signal strength is found,
this point indicating the break. The cord should be
pulled to and from the above point to * tune '’ the signal ;
there will not, of ceurse, be sloping sides to the maximum
as with a radio signal and a receiver. Instead, the signal
is just audible and rises very rapidly over about 1in. of
cord to maximum ; the start of the signal increase is
just before the break. :

Phanes (High impedance )

| 75
(Low Impedance)
Sl

!lH

2501,

Fig. 1.—The circuit of the amplifier which is used in conjunction with the special pick-up head.
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Op en.‘k\ Paxolin Hood

Plugs
so/dered to head
\

Screening

e
Piflar
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v V//////Av‘//a ; .S
BTN . B [
L. /
Plug socket \
Sockets holder bolted g:,ggz’ Hole to
for plugs to pane/ admit corg
under test

Front View Side View

Fig. 2.—The special pickrup head and screening gate.

At first breaks can be loeated to within 1in., and with
some practice to less, the actual time taken.to locate the
fault being less than that required to set up the test.
The success of the test dependsion tlie strength of the
input signal; the output from the signal generator
should be degreased so that direct pick-up is impossible,
and the amplTher, gain should be sst so that the signal
is only just audiBle. When the break point has bLeen
located the signal should be reduced still further, and
this will enable the break to be found with considerable
accuracy.

The use of the lower frequencies should: be avoided,
as the maximum cannot be so easily distinguished ; the
best frequencies were found to be between 1 and 4 kefs.
Any tone controls should be set for maximum top
response.

Cords with two or more breaks may occur, but in
general they should be treated as a single fault at first ;
that is, a signal should bhe searched for.that closely
approximates a direct input.

Although it has not been encountered, a corroded
joint or break.may give a poorsbalance between maximum
and minimum on signal, but with a load test or ohin-
meter check would be completely open circuit.

Other Uses

It has also been found useful to have a screened lead
terminating in a test prod which has a small plug socket
at the end. The following adaptors were made for

vatious tests: a probe point. for picking up signals
direct from receivers. etc. ; a half-round head, for testing
long cables such as extension speaker leads—this can
be placed over cables that are stapled agdinst the wall ;
and, finally, a small “ knife”* for sorting and pick-up
of cables in a bunch. {(Fig. 3.)

The above tests should be carried out in the same
way as for linc cords : that is, find the open circuit line
and feed it with a signal, and earth all others.

Many other uses have been found for a permancnt
amplifier such as the testing of speakers, ’phones,
pick-ups and volume eontrols. Also, scrap line cord
in which the rubber has perished can be used for very
useful spaghetti type resistors; if a break is present it

* can be found by thc above metliod and measuring the

rezsistance of the length on either side of the break will
give all- the data to find the length for any value of
reistance, it is then fairly casy to strip the braid off
the length required.

While the above apparatus has been byilt mainly for
bench worls, there is no reason why a portable battery
outfit cduld not be used, and for those who lack "an
A.F. generator a simple multi-vibrator would be easy to
construct and use.

& (Hsl¥ section
similar to

Fig. 3,~—'The screened lead and adaptors which are aseful for
oltier lests.

Metres and

k ANY attempts have been made at different times
to .induce the constructor and experimenter to
adopt the frequency designation instead of

describing -a ‘transmission in terms of wavelengflis in
metres, but these have met with little success so far as
the broadcasting bauds are concerned. This is perhaps
unfortunate in many respects, since the frequency
notation has much to recommend it, and wavelengths
have invariably to be converted to frequencies in order
to make calculations of inductance, etc. The position
on the short waves, however, is different, for almost
every short-wave enthusiast. spcaks in terms of
megacycles, and all amateur transmitters announce the
frequency of their transmissions in preference -to giving
the wavelength.

Because of this the beginner on short waves often
finds difficulty in calibrating his receiver by making use
of the many available transmissions. Actually, the
conversion from megacycles (millions of eycles, or
thousamds of 'kilocycles) to wavelengths is ‘perfectly
sinfpfle, since 1 njegacycle is equivalent to 300 metres,
2 megacycles to 150 metres, 3 megacycles to 100 metres,
4 megacycles to 75 metres, 10 megacycies to 30 metres,
15 1hegacycles to 2o metres, 60 megacycles to 5 metres,
and so on. The short-wave experimenter will find it very
helpful to cultivate the habit of thinking in terms of

Megacyc!les

megacycles instead: of in metres, for this will save a
good deal of trouble in applying the simple conversion
calculation. ]

It might at first seem that matters would be com-
plicated by using the megacycle notation, Since it is not *-
easy to convert, say, 14.6 megacycles to metres—this
works out at approximately 20.548 metres, and is found
by dividing 14.6 into 300—but the point to remember
is that the transmission was no doubt arranged fot
14.6 kilocycles, and not for its metre equivalent. The
custom of using the megacycle notation for short-wave
transmissions is growing rapidly, and will, undoubtedly,
become universal by the time that the ultra-short-wave
television transmissions come into . operation again. It
will therefore be worth while to get accustomed to it now.
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Mains Transformer Design

By P. G. HEATH
(Concluded from pase 469, October i§s11-¢)

HE electrostatic screen can take the- form of metal
foil, provided the overlapping ends are insulated and
do not make contact, or a separate winding of wirz

can be used for this purpose, one eud being taken to
earth. ~A good insulating niedium must be used between
the primary and secdndary due to the screen being at
earth potential. Following the secondary winding, is
wound gither the winding for the rectifier heater; or
that for the valve heaters, whichever is convenient,
igsulation having to be placed between windings, that is,
between the layers of the winding. This can consist of
layers of paper, two or three, space permitting. If
the design is for very high voltage, layers of empire cloth
are recommended for insulating material between wind-
ings. End pieces of insulating fibre, usually square in
shape, are used to protect the sides of the windings and
to anchor the output or terminal leads in place. Thin
sheets of mica or mica composite may be also used as

insulating mediums, - though high-grade bond paper is ~

dependable.
Insulating Varnishes

Some textboolls suggest shellac or common varnish
for impregnating windings, but these, due-to moisture
content, are.not recommended. A proper air-drying
insulating varnish may be used on all windings, former
@ces and cheeks, and if given time to dry thoroughly,
will be found satisfactory. Some manufacturers
employ a baking varnish for. oven drying, but unless
the equipment is specially designed for this purpose,
the fumes given off are noxious, inflammmable, and in a
confined space possibly explosive. Lacquers of the collo-
dion, amyll or banana oil types should never be used,
as in the event of a burn-out or short-circuit, flames
would be evident and possibly cause a serious fire.
Accumulator topping compound could with small
transformers, in an emergency, be used as an impreg-
nating medium, as also might be used a mixture of bees-
wax and rosin. Paraffin wax is useless for this purpose,
the melting point being too low.

When fine gauges of enamelled wire are used for
windings, keep the paper between coils as thin as
possible, for if a winding is uneven insulation varnish
can seep through, add to the thickness and thus raise
the lLeating tempcraturc beyond a safety point and
possibly damage. electrolytic condensers, ctc.

Mains Frequencies versus Primary Turns

The lower the frequency of the electric mains, the higher
the number of turns required for a primary winding, a
staternent best stressed perhaps .from the following
‘examples, which should be viewed as approximations
only : Assume a 2in. cross-sectional area assembly for
operation on 230V mains at various frequencies. TFor
50 cfs, turns = 840. For 30 c/s, turns = 1,025.
For 60 cfs, turns'= 768. For 20 ¢/s, turns = 1,103. For
100 cfs, turns = 435. For 40 c/s, turns = 935. Halving
a cross-sectional area permits of a doubling of the
number of turns, so that with a 1 sq. in. one and a
s50-cycle mains frequency, an approximation of 8 TPV is
suitable, but if this area is halved the turn numbers
must be doubled, and vice versa; but if the mains
frequency is doubled, the turn pumbers are halved and
vice versa. ‘It should be additionally understood that
fhere are tables available for different makes of stamp-
ings. Further variations in wire table characteristics
have been noted, but,as manufacturers of laminations
usually issue tables of their own, these can be adhered
te. A simple equation for computing for a mains
frequency other than 3o c/s ig: Core area = (50 X A)/f,
where A’ is the core area of the table one is working
from, and { is the mains frequency of operation,
American-type Mains Transformers

When rewinding American made transformers some
understanding of the mathematics applicable to their

)

mains voltage, 200 to 2350 volts usually.

design should be considered. Literature on the subject
usually refers to rafing, really referring to total core loss
and shown in figures of from 0.75 watt to 2.75 watts
per pound of corc. material. As 1 watt per lb. is an
approximate average, the rating is determined by
weighing the core alone, and as losses average from 6
to 10 per cent. of the total rating computation is not
difficult. A 10lb. core, for example, would have a nominal
rating of around 150 watts, and would possibly handlc
180 watts without overheating, or conversely, be used for
a 100-watt oufput. \ithout scales the weight could, of
course, be calculated from the cubicxcontent or volune,
the sheet steel laminations approximating ]1b. per cubic
inch: To find the number of primary turns let:

p_4#aNBA M

B — number-of magnetic lines per square inch of the
magnetic circuit. A =.number of square inches of the
magnetic circuit, T = turn numbers. The value of B,
with 50-cycle wains is 50,000, with a 30 per cent. increase
for 25-cyclemains operation.  Around g TPV, for s0-cycle
maiuns, is the average type met with in this country, or
12 TPV for 25-cycle work. .
There must be also considered the differences of
diameter between American and British wires. For
example, British S.W.G. No. 24 closely approximates
American B. & S. No. 25. S.W.(;. No. 32 approximates
B. &S.No. 32. S.\V.G. No. 18 approximates B. & S. No. 17.

where E = volts. N = c¢fs.

In general, regard the S.\W.G. as a slightly thinner gauge.

than the B. & S., this being more in evidence as sizes
decrease, B. & S. No. y0 = S.W.G. No. 44. If thesc points
are observed, rewinding js simplified and efficient
functioning assured. =

Primary Tappings

Finally, a word about tappings on primaries used to
permit a transformer to function from various values ol
If these must
be included, the TPV ratio is adhered to and the tappings
taken out at the various voltage points in the winding.
1f possible, avoid using tappings, for the more in use,
the more are the chances of weakening the insulation ;
but if used, let the tap come at the end of a layer, a
turn or two one way or the other is not likely to affect
things. Note, too, if stripping down a primary, how
the connecting leads -are anchored to thé winding,
using the samec care with the rcplacement: (Courtesy
of The Institute of Practical Radio Engineers.

A fine example of design; a Ferranti mains transformer.

7 A% WA&I
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“Low

Frequency A‘mp-lifier Design-2

Choke-capacity and Transformer ‘Coupling Systems are Analysed in the Second
Article of this Series

(Continued from page {51, October issue.)

HE essential factors underlying the design' of an
amplifier "with choke-capacity coupling are
identical with those governing the design of a

resistance-capacity-coupled amplifier, as described last
‘month.  Only ‘one cemponent is changed—that which
constitutes the anode load—an iron-cored choke being
used instead of an anode resistor. The choke has a
certain inductive reactance ; this is measured in ohms,
=0 there is a direct comparison with resistance.

There is one major differénce, howeéver, for, whereas
the ohmic value of a fixed resistor remains constant,
that of a choke-varies according to the audio frequency
current passed through it. This is evident when it is
remembered that the reactance, in ohms, of a choke is
equal to 2=fL, where is the usual 3.14, fis the frequency
in cycles per second, and L is the inductance of the choke
in henries. The value obtained in this manner is not the
exact impedance of the choke, because account is not
taken of the inevitable self-capacity between the turns.
This capacity, in parallel with the inductance, reduces®
the impedance to a certain.degree. With a well-made
component the effect of this.shunted capacity is not
great, and comes into noticeable effect only on very
high audio freguencies.

‘Anode Choke Inductance

Just as we were able te find the most suitable value
of resistance for the anode load, so we can determine
mathematically the optimum inductance value for the
choke. It is evident, however,"that we must adopt some
sort of standard frequency in order to obtain a practical
answer. The obvious course would be to take a figure
for f which is in the middle o} the andio range, or at”
least in the middle of the most-used portion of the audio
range ; between, say, 50 and 1,000 cycles. In practice,
there is another and easier methogl of approach. That is -
to base all calculations on a frequency of 50 cycles per
second, and to allow the reactance of the choke to be
equal to the intcrnal resistance of the valve in whose
anode circuit it is wired. )

It is not difficult to calculate that the result of this
is to produce fult amplification at around 1,000 cycles
and produce a 3 dI3 loss at 50 cycles. Bearing in mind
that a change in output level of z dB is about the least
that ¢an be detected by the human ear, it will be seén
that the result should be satisfactory.

Simple Mathematics-

A calculation of inductance required in the anode
circuit of an I..F. valve having an internal resistance
of 10,000 ohins will make the calculation readily
understandable. It has been stdted that we should
have a rcactance in ohms at 5o cycles, which is equal to
the internal resistance of the valve. Expressed in
mathematical form this is: 2rfL=R,

This can bz rewritten to read : L= R,/2n:
Substituting the known ‘figures we have :
L =10,000/6.28 X.50
=200/0.28
. =31.8 lhenries.

It would -appear that the impedance at the higher
audio frequencics would be extreinely high. In practice
it is not normally é€xeeptional, since the self-capacity
already mentioned has an increasing effect as the
frequency rises. It is thereforc-reasonable o assume an
average impedance equal to between four and six times
the internal resistance of the valve “when the choke
inductance has been estifnated as explained abovk.
From this it will be evident that calculations of other
component values will be exactly the same as for
resistance-capacity coupling previously dealt with,

Pros and Cons of Choke Coupling

What are the advantages and disadvantages of clioke
coupling ? There is only one real advantage, which is
that the D.C. resistance of the choke is low, and therefore
the drop in H.T. voltage across it is generally negiigible.
A good choke having a working inductance of 50 henries
would not be expected to have a D.C. resistance in excess
of about 300 ohms. Note now that refercnce has been
made to ** working inductance.”” This is perhaps not
a standard term, but it is explanatory.  The inductance
of a choke passing little or no current mav be 100
henries, but, depending on the design, this figure will
be reduced to a greater or lesser extent as the current
through it is increased.

In choosing a choke of a certain inductance it is
consequently nccessary to ensure that ‘the inductance
value required is that which applies when the D.C.

I

H.TA

E

£33 5

H. T -

o
Fig. 1.—The essentials of a c{mke-ran;-rity coupled amplifier.. It

will be seen that ike circaitis almest identical with an R.C.C.
amplifier.

anode current of the valve is passing through it. A choke
with a rated induetance of. 50 henrics at 3 mA would be
useless if such an inductance were required and if the
valve passed an anode current of 1o mA. N
The disadvantages of choke coupling are fairly
obvious from what has alrcady been written. Impedance,
and hence stage gain, varies with frequency, if

self-capacity is not cousidered. This may be self-corrected

if the self-capacity is of suitable value.” And if it is
found that high-note response is excessive, a fixed
coudenser having a value between .0co5 and .002 mfd.
can be wired in pavallel with the choke. Another
disadvantage is the comparatively high cost of a good-
quality choke. Summing up, it snay be stated that
choke-capacity coupling is generally worth while only
when it is necessary to aveid a drop in anode voltage’;
that is, when the H.T. supply voltage is liinited and the
valve is being loaded to such an extent that the highest
possible anode voltage is required.

Transformer Coupling

In the case of transformer coupling we have the
undoubted advantage that a voltage step-up is possible,
additional to thie voltage amplification provided by the
valve itself. Thus, a transformer having a turns ratio
of onc-to-two (twice as many turns on the secondary
as the primary) will give a voltage step-up of ncarly
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two-to-one ; resistance, iron and inductance leakage
losses account for the use of the word * nearly.”” With
modern- high-mu valves the advantage just quoted is
not necessarily very important, since there may be a
danger of providing foo much amplification or stage
gain, with the result that the amplifier becomes unstable.
After all, there is very little point in using a one-to-one
transformer when the same restilt could be obtained
by using resistance or choke coupling ! )

But when it is possible to make good use of voltage
step-up, the use of a transformer is fully justified ;
tifat is, if one is prepared to pay the price-demanded
for & high-grade component.

Smoothing Out the Response
The output curve for a transformer-coupled stage is :
normally far froh straight. Not only is there a tendency

HT+
bann
J
'i
>
2
<
»
il_!ll
g
A E
x
Vg
E_ f HI—

Fig. 2—A transformer coupled amplifier. The secondary is

shunted by a fixed resistor. This has the effect of producing

an " image " resistance in shunt with the primary, as indicated
by broken lines. )

for the amplification to' show a marked falling off at
frequencies below about 70 cycles and a rise from about
1,000 to 2 000 cycles, but there are also severa! other
‘““peaks” due to resonances. A simple method of
‘“ smoothing out” these resonance peaks is to shunt
the secondary with a fixed resistance (see Fig. 2). It
is fairly obvious that the resistance will produce an overall
reduction in amplification, but this need not be serious
if too low a resistance value is not chosen. And if
the reduction in gain is a little too severe, a transforme.
of higher step-up ratio can be used. An importaut
point which must be borne in mind when using a shunt
resistance in this manner is that the resistance across
the secondary is ‘ reflected” as a shunt across the
- primary,

The “reflected” or ““image’ resistance can be

. N2
found from the following simple formuia : R,= (é )' X Ry
where R, is the * reflected ” resistance, P is the number
of (Yrimary turns, S is the number of secondary turns,
and R; is the resistance atross the secondary. It
will be scen that in practice the expression within the
brackets would be written as the step-up ratio, and
no account would be taken of fhe actual number of
turns.

. L .

** Reflected ** Resistance
As an example, suppose that use is made of a 1:5
tranzformer and that a 200,000-ohm resistor is connected
across the secondary. The effect of this on the primary
would be the same as if a resistor of 8,000 ohms were
connected in parailel with the primary. This result
is obtained by squaring the primary/secondary ratio
and multiplying by 200,000. In other words, we
multiply 200,000 by one-twenty-fiith. In most cases

~
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the result of using a resistance of such a value with a
high-ratio transformer would be marked, and deleterious.
As a general guide it can Re stated that the image
resistance should not be allowed to exceed about three
times the internal resistance of the preceding valve.

The principles governing the choice of a transformer
for use in a circuit such as that shown in Fig. 2 are
similar to those considered previously in relation to
the iron-cored choke. Primary inductance is determined
exactly as is the required inductance of a choke, again
taking into consideration the D.C.. cuirent passing
through the primary to the anode of the valve. The
effect of self-capacity is also the same as for choke
coupling. Additionally, however, the capacity
‘“ reflected ” by the secondary must not be forgotten
this is not only the self-capacity of the windings, but
also the “Miller Effect” capacity, which was dealt
with in the previous article.

Effect of Internal Resistance

It may help to obtain a grasp of the reasons underlying’
the choice of primary impedance if the diagram given
in Fig. 3 is studied.  Here the valve is represented as
an_alternator, its.internal resistance is shown as an
ordinary fixed resistor, and it will be seen that the
stransformer primary is in paralle! with the alternator
and resistor in series. Assuming the grid input voltage
to the valve to be V, (* shorthand ” for grid volts) the
output from the walve will be uV, volis, u being the
amplification factor of the valve. This output voltage
is divided between the internal resistance -and the
impedance of the primary,

Obviously, then, if the internal resistance is high in
relation to the impedance of the transformer primary,
the voltage across the latter will be small. On the
other .hand, if the primary impedance ishigher than
the internal resistance, a good proportion of the output
voltage will be developed across it, and therefore:the
efficiency of the amplifier will be increased. Provided
that the primary impedance does not fall below the
ohmic value of the internal -resistance, not less than
half the valve output voltage will be usefully employed.
That explains why we arrange that the primary
reactance at 50 cycles per second is equal. to the internal
resistance of the wvalve. If an appreciably higher
inductance were uscd we shauld obtain greater output
at low frequencies, but there might be a definite loss at
“high frequencics, since self-capacity would be greatly
increased. Moreover, if the step-up ratio were fairly big
there would be a still greater rise in self-capacity across

Fig. 3.—This
diagram  helps to
show the effect of
primary impedance
in relation to
valve internal
resistance.  If Lp
equals Ra,  the
A.F. voltage across
the primary  will
be uVal2.

144

the secondary. This

t explains,
important reason why it is seldom satisfactory to employ
a transformer having a step-up ratio in excess of one

incidentaliy, one

to five; with modern valves it should seldom be
necessary to have a ratio greater than one to three to
obtain full loading of the fcllbwing valv‘e‘

Other Transformer-coupled Circuits

In later articles of the series we shall 'see how various
forms of  trickery” can be resorted to, in order to
obtain better response, or higher response at certain
audio-frequencies, when using transformer coupling.

(To be continued.)
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Oscillators

A Survey of the Operation of
By S. A,

Fundamertal Requirexpents 7
OR any oscillator, ‘'mechanical or electrical, it is
“necessary to have 'n system consisting of two
elem?1t> each capable of storing energy and
releasing the energy from one- to the other at a-natural
frequency which is dependent upon the magnitude of
the elements.
Ip the case of the electrical oscillator the elements
are as follow :
(a) An inductfnce which is capable of storing energy
in its magnetic field, and

“ Coils incorrectly connected

Several Well-known Oscillators
KNIGHT

operation of the tuned grid oscillator shown in Fig. r,
where L, and Lg ave the anode and grid inductances
respectively, the grid coil being tuned in the con-
ventionai manner by condenser C.

The operation of this arrangement is no doubt fairly
familiar to most readers, but the conditions necessary
for the maintenance of oscillations  may not be so
apparent. Roughly the functioning is as follows :

On switching on the H.T. supply, anode current
commences to grow, and the increasing.flux in L; links
with the turns of Lg, so that an e.m.f. is induced in the

Fig.dl.—Th§ :l oty
fune gri — v, ] |-
£b . oscillator. 15 ! 1 p G
: ‘ p Fig. | 4=The
Fig. 2—A rough vector =t m—— _;arou)l a dosl? b
f/ diagram of the phase relation ! S} dliongandel)
< in a tuned grid oscillator. f<1,_ —} effect on the
ﬂ(—-l’ t anode " current.
= '\I I
(b) A condenser which can store energy in its elec- U L I

trostatic ficld.

Energy can be released from one to thé other' at a
frequency which, as we saw in the articles on A.C.
theory, is given ideally by the equation 4n LC. Resistive
elements which are, of course, invariably present, slightly
modify this natural [thuency
@)\ oW a source of energy is also required to provide :

(a) The starting energy, and

(b) Energy to make up losses'such as heat losses due
& to the resistive

¢ elements.

Some mechanism is
required to ensure that
/ energy is released from

] the source at the
correct moments to

> maintain the oscilla-
1 tious. Inradio circuits
/‘ this  mechanism s
UA" L generally a  valve

2 amplifier,

The_ Tuned Grid
Oscillator
We will commence
the

~- ]\7\-- B} ¢
_\M/VLP

=

our survey - with

P—-S>

grld tuned circuit. Thus the grid circuit absorbs energy
which comes originally from the H.T. battery.

Normal oscdh tions of the grid LC circuit will cause a
voltage v; to appear between grid: and ‘cathode which
is varying sinusoidally at the natural frequency of the
1.C circuit,

This will cause corresponding oscillations in I,
the anode current ; hence energy will be transferred to
the grid circuit 'md if conditions are properly arranged,
in such a manner as to assist the original oscillations.

In Tig. 2 is shown a rough vector diagram of the
events occurring in the osc1llator Starting with o,
then assuming that Ll is very small, the anode current
is approximately in phase with 4. (ln practice there is a
slight lag.) The anode current I,, in passing through L;
causes an-e.m.f. (¢) to be induced in the grid circuit ;
since this tuned circuit is at resonance the current
produced by the e.m.f. will be in phase with e.

‘The voltage across L will lead this current by 9o deg.
and so will assist or oppose the original v; according to
the direction of the connection of the coils.

By obtaining this feedback in the correcf manner
it will be possible to offset the damping caused by the
resistance of the grid circuit, i.e., the resistance of this
circuit virtually becomes zero. The amount of energy
fed back will depend upon the value of coupling M.

Coils incorrectly connected

fa
s ontd
P . s+~ = ST s )
Vi ‘ Y
3
&

Fig. 3.—The five cases of oscillatory
conditions in "a tuned grid stage’with
various forms of feedback.

Fig. 5.~The tuned anode oscillator and a rough vector L?iagram of the phas:

relations thercin.
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Maintenance Conditions

Since L, is small, the anode load is small, and so:

iq == gm. v; (approx.}. _

In other words, the anode volts ¥, are very nearly
constant.

We have : e=M .di,Jdt.

But if i, 7, sin wf.

Then di,/dt wl; CO3 ol
wig sina (et + 9o deg.)

- wig

funu

ool 13 wMi,

In order that oscillations may be maintained, the
power fed back must be greater than or equal to the
amount of power dissipated.

© . eig must be greater than 172R
. ¢ must be greater than ip.R
oMi, must be greater than vi. o»C.R
oM e gniv; must be greater than v oC. R
.+ . M mnust be greater than CR[gm.

This latter is the result of most importance as we shall
nOW sec. -

Consiger the five cases shown in Fig. 3.

tg

o

] November, 1943

oscillations, i.e., the amplitude remains fairly constant
and self-regulation is obtained. ;

The Tuned Anode Oscillator

This oscillator is shown in TFig. 5, together with a.
vector diagram of the circuit conditions.

Starting with *7,, then if the anode circuit *is at
resonance the voltage v across it will be in phase with 7.
The current 7y through the inductive branch lags 4, by
90 degrees approximately, and the e.m.f. injected into
the grid circuit will lead or 1ag 4, by gu degrees according
to the direction of connection of the coils.

This e.n.f. appears between grid and cathode (vi)
and if this is in phase with the anode current, energy
is being fed back in such a manner that cscillations can
be matntained. :

In practice iz lags on 7, by an angle less than go
degrees and v; will-not be quite in ghasc with 7,, but it
is nevertheless true to say that it'wi¥ be possible to
ma[i;uaiu oscillations if v, has @ component antiphase
lo V.

e,
14
«

€s
T Fie. 6—(Lefiy The

tuned anode-tuned gri.
oscillator showing the
ga cﬂecl.

Va

Case 1, with no feedback, the oscillations set up by
the act of switehing on the I L.T. supply, rapidly die away.
Case ‘2, with negative feedback, caused by incorrect
connection of the coils. ‘T'his time the ‘oscillations are
damped exceedingly quickly, - the energy fed back

opposinginstead of assisting in the maintenance of them.

Case 3, this being positive feedback, but a case where
A7 is Jess than CRigar. , - g

Case 4, again positive feedback, but this time M- is
equal to CR/gm. In this instance the fecdback is far
too critical, for any slight increase in € or R, or a
decrease in gm will cause the oscillations to collapse.
Casc 5 is therefore adopted, where M is greater than
‘CR/gm.

The amplitude of oscillations increases until a
condition of stabiljtv is reached. Cousider Fig. 4 and
the growth of oscillutions with their cffect on the
anode current.

~ - Vg -4-—7'—-—'—‘» Vv,
Suppose . where  -the a_.
-~

oscillations, commeénce to
grow, M is set so that it Vo
is greater than CR/[gm, g
being, of course, the slope
of the 7a/l”g characteristic,
Now when the amplitude Vo
increases so such an extent » —
that the peaks of the cycles =8
traverse the curved por- V;
tions of the characteristic, '
then the average value
for the slope, 1.e., the -
cfective g, is decreased. w Cga (Vi +Vp cos 6)
Hence the ratio CRfgm J
increases and swill so in- r
crease until at stability M
is just equal to-CR/average
1.
1f we now suppose that w.Cga Vo sm 8
something tehds to cause
1he amplitude to decrease,
then the effective gm will G

a-

Fig. 7.—(Centre) A simple vector. of the TP-TG oscillator phase
relations.
Fig. 8~—(Right) Equivalent ¢'reuil of Fig. 6.

Thil Tuned Anode——Tuned Grid Oscillator

Timarily, the working of this oscillator depenils
upbn the Miller Etfect, where feedback from the anode
10 the grid circnits takes place through tht grid-anode
inter-electrode capacity. Cga anrt modifies the input,
impecdance of the stage in a manner d("pcnding on thy
nature of the anode loadh (VFig. 6.)

We_shall deal with it first, however, in a manner
which does-not involve a great deal of mathematics. In
the practical tuned anode oscillator which we discussed
above, the coupling between the grid and anode coils
is generally made variable for reasons of -efficiency.
In the TP/TG (tuned plate, tuned grid) oscillator,
however, these coils are fixed in pesition and their
mutual inductance is constant, the grid coil being this
time tuned by a condenser C. This gives the effect of a
variable coil coupling as we shall see, although .ii is
not reflly altered. It becomes possible to vary the

* potential” fluctuations on the grid vesuiting from any

2iven current in the anode circuil without moving the
grid or anade coils in any way.

1i we suppose that the grid circuit of Fig. G is.tuned -

Vo sing Vosin®

——— & s

/- ros & Vi + Vo cos ©
b

hw. Cga (Vi +Vo cos 6)
o EalSeg +V;.m Cge

w. Cgo. Vo SiNB

-] -

o e.

increase and M will again [y 9 —The vector conditions existing in  the tuned anode-tuned grid stage where the Cza and Cge

be sufficient to maintain

are brought “into the calculations.



‘being antiphase to the anode

‘will be ‘at right angles to the
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to the same frequency s the plate circuit and that a
current 7, is'floavihy in the latter, then an‘é.m.f. (¢) is
induced into the grid coil as we saw in the previous
oscillators and a current 7g will flow in the grid LC

‘circuit. As we saw in A.C. theory, the p.d. across the

grid cOdenser (eg) is very much lerver than the induced
e.m.f. (g ; itis equal to the product of ¢ and the step-up
ratio of the grid coil and’ condenzer circuit. The phase
of this p.d, is ineorrect, “howevec, for the maintenance
of oscillations, bug it can be shown that if the grid.
circuié is tuned to a frequency higher than that to which
‘the anode ®ircuit is tuned the p.d. developed across the
grid condenser is still much greater than e, and that a
component is present which is correctls phased such
that osecillations may be produced and maintained.
This condition is best explained vectoriaily. In Fig.

-7 15 shown ‘the phasc relations in the circnit when the

zrid circuit is tuned above the frequency of the anode
cireuit. In a case where their frequencies are identical,
the veetor ¢, is parallel to the vector of the p.d. across
the grid condenser eg, consequently there is no component
‘of grid potential which is antiphase to the anode
potential ;- this Jatier condition is esseutial, as we have
seen, for the maintenance of oscillations.

Now, as:the grid circnit is tuned away from that of the
anode circuit the vector eg wili shorten in length (a
decrease in magnitude), but it will begin to rotate in an
anti-clockiwise dirgetion.

When it reaches 4 position
soinewhat as shown in the fisure ———=
it is possible {0 resolve it into
two compouents, one of these . R

i a8 10.——.Si{np e
equivalent eircuil and
vectors of the TP-TG
when the anode load

is capacitive.

potential 17, while the other

anode pd. 1t is the former
condition which is of import-
ance, and the maguitude of this
vector will, "of course, depend
on the tuning of the grid
circuit. DBy correctly off-setting
the grid-tuning condenser the phase and magnitude of
the grid p.d. oscillations can be adjusted suclt that the
circuit functions most effiviently and oscillations are
maintained. .

. In a simple tuned plate ascillator, oscillations die
away very rapidly if the feed-back hetween the coils is
negative clue to incorrect connections. ¥ the grid is
tuned, however, by a condenser and this circuil is ofiset
Lo a frequency below that of the anode ¢ircuit, oscillatioys
wil! be produced and inaintained. In this case a vector
representation.can be codstrpcted as previously, excopt
that in this instance the grid current lags on the induced
grid e.nwf.

In this dimple survey of the TP/TG oscillator the
Miller Effect has been ignored ; actually the Cga coupling
does havef a great effect on the working of this unit. *

‘Fot those who are not parsticularly strong on
mathematics, it is recommended that thev miss the next
section out of their reading—here the Miller Effect and
the nature of the anode load on the working ot the
osciliator will be considered.

e L P

‘Mathematical Considerations

The Miller Effect—the feedback from anode to grid
circuits takes place through the Cga and modifies the
input iinpedance of the stage in a manyer depending on
the nature of the anode load. Consider Fig. 6, reduced

- to its equivalent circuit of Fig. 8, where Z is the anode ..

impedance. Tn Fig. ga is a vector representation of the
phase relations in this circuit, and the arrangement is
be® considered in this way :

I.et 6 be the angle by which o leads v;. If in practice
Yo lags on —uy; then the angle 6 would be negative as
the vector diagram depicts. By applying Kirchoff's
second law round the outside of the complgte circuit we
have :

k v, =1ga + 1/ o= vector sum. '
L Vga=V;—Vo=vector difference.
This can be.drawn vectorially by constructing a
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vectdr v; and then drawing a vector vp in thie opposite

dircection, i.e., —vp and adding this to v; (Fig. gb).

The current through the grid-anode interelectrode
capacity Cga is now given by :

i1==1"2a. . Cga, leading Fega by 9o deg. (Fig. gc),
while the current. through the grid-cathode -~ capacity,
Crc is given by :

12=1"; o Cga, leading V; by 9o deg. (Fig. od).

But the total grid current=7) 142 (Fig. ge).

Thus the grid current has a component—wp. & Cga
stz 0 in phase with v; and a compounent (vi+vg cos 0) o
Cza+v;i o Cga in leading quadrature with ;.

Henece the applied voltage v, will, look into an
impedance which will be partly resistive and partly
capacitive. The stage yill therefore have an input
resistance Iy and an input tapacitance c;.

Input Resistance : :

R;==applied veltage/in-phase -component of grid I.

« =vi/—ve w. Cga sin 0.

But vofno=V.4.F. (m).

LRi=1[—m w. Cga sin 0.

Input capacitance :

Quadrature component of i,=(v;+vg cos 8} ». Cga+

$ v o. Cge.

=0. v{(x+m cos 0) Cga4:Cgc)

7/
/
/

5
Z

sV Ve
Input Reactance=applied voltage/quadrature
component. of i,.

=vie.1s ((1+m cas 6) Cga+ Cga)

=1/, i

. .Cy=(1+m. cos 8) Cga+Cegc.

We Lave thus obtained general formwula for bhoth
R;-and C;, and we shall next investigate the forms
that these ,expressions take for the various types of
anode load.

CASE 1. Anode Load Resistive ; I
In this case 8 is zéro and therefore R; is r/o which
equals infinity. C;=(x+4m) Cga+Cge.

CASE 2. Anode Load Capacitive

In this case the equivalent circuit of the stage is
depicted in-I"ig. 10, together with the vector representa-
tions. Now we have already defined ¢ as the angle by.
which vg leads —u-v;.  In this case vp lags —u.v; and
hence 0 is negative. Thus sine 0 is negative though
cos0 is still positive. ]

L Ri=1/-m o Cea (~sin 6).

=a positive quantity.

Therefore the resistive component of the input impe-
dance is in parallel with the tuned grid circuit. This
introduced additional damping so that the energy fed
back from the anode to the grid will not.tend to inaintain
oscillations.

(To be continued.)

~—
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The “Odd-monient” Portable

This view of the
nmished  pori-
able gives a good
idea of ifs neat and compact
appearance.

General Assembly

HE valvecholders are bolted to the baseboard by small
bolts and nuts, and soldering tags are fitted to those
nearest the panel, above and below the baseboard.
Those above are used to ‘‘earth’ the panel brackets,
speaker frame, etc., to‘the wiring below. Wire first
filament and earth wiring, being careful not to omit
the 40 ohm resistor across the filament pins of the
output pentode, Fit last the resistors in the high-
tension wiring and the various flex wires for connecting
the speaker, high-tension batteries, etc. The two
45 volt high-tension units are connected in series, as
follows : Black wire from negative of first unit, through
side support of baseboard to onc end of R5 and C8
(the wire from the lower end of the auto-transformer is
also connected here), and a wire from- the other end of
Rs to one contact of the three point switch. Then a
red wire from positive of first unit through side support
of baseboard and joined underneath to a black wire
carried on through the other side support and up to the
negative o’ the sccond unit. Finally, a red wirc from
the positive of the second unit through the side support
and to the centre pin (underneath) of the output valve
(V3). The reason for the joint in the wire connecting
~the two high-tension units is so that each shall have a
red wire to its positive socket, and black to its negative

socket, to avoid errors in plugging in.

The Cabinet

The cabinet can be made of any available wood—
only small_picces are required, and it should be possible
to find some serap pieces for the purpose about most
houses. The original sct is made up in oak, with an
oak-faced panel, and polished. The cabinet is made up
without back or front, and the set inserted from the
front, small glued blocks just-inside the iront edges
holding the set in place by means of screws through the
panel. Other glued Dblocks are used, top and bottom,
each side of the chassis, to prevent the high tension
units from pushing right in and fouling the controls
back of the panel. The back, carrying the frame aerial,
was held in place in the original set by fitting into a
groove in the bottom, with a rebatc on eachside and the
top, and two small brass turnbuckles at'the top. Many
equally suitable arrangements will no doubt occur to
the constructor. When inserting the set in the cabinet,
the bacl is first pushed through on edge, from the front.

Constructional Defails of a Useful and Compact Receiver.

By .A. W. LINES, A.M.(Brit}IR.E.
(Concluded from page 464, October issuc)

The handle can be made from a piece of stout
leather strap. The writer used a speaker front
fromuan old car radio, but failipg this the opening
could be backed by a picce, of cloth with
perforated’ zinc bechind, or one or two iwooden
bars could be glued across the front, and a point
to watch is that the various clectrodes in Vx
(VPzB) arc all brought out to separate pins,
and connections should carefully be made in
accordance with the wiring diagram,

Testing .

over for mistakes, and then insert the low tension
unit cells in place. The carbon rod is the positive
of each cell, and the zinc case negative. The
cells can be held in position by a picce of elastic
webbing, a rubber band, or éven, at a pinch, by
a piece of string. Then plug in the valves,
connect the high tension units, and switch on.
The first test should be to check the reaction
circuit. 1f no trace of regaction can be obtained,
and all connections, valves, ete., appear to be in order,
change over the connections to L3. Reaction should
be very smooth,
wavelengths above about 215 metres (1,450 ke/s.). Tune
by means of the two right-hand knobs, that on the top
left-hand corner being for reaction.

As to results, selectivity will be found to be <quite
adequate, and when necessary can be made really good
by the judicious use of reaction and the directional
properties of the frame aerial. In Tssex, in daylight.
the Home Service (449 metres) the European News
(375 metres) and the Forces (342 netres) were all received
at full strength, the two latter without use of the reaction
control., A numbcer of weaker stations could be tuned
in, and it was just possible.to receive the Homc Service
programme on 203 metres. After dagk a number of
Continental stations could be received at good strength.

-3 o

-PRIZE p ROBLE MS

Problem No. 449. L

THE quality of reprodumction from Arnold’s set had gradeally become

worse, Distortion was obviously present, in fact, speech eventually
became uninfelligible. Arnold made a visual examination of the wiring,
eic., but he was unable to chegk voltages and curzent consumption as
he was wilhout suitable meters. He 4id find, however, that if he
removed the G.B. negative plug, resuils improved, but even 8¢ they were
stili below normal. The bias plug had not been tampered with, in fact,
he had never previously removed it. What do you think was the cause
of the trouble ?

Three books will be awarded for the first three correct solutions
opencd.  Address your solutions to The Editor. PRACTICAL WIRELESS,
(ieorge Newnes, -Ltd.,, Tower House, Southampton Strect, Strand,
Londbn, W.C.2. XnvelSpes must be marked Problem Na. 449 in the
top left-hand corner, eml must be pested te reach these oftices not
I later than the first post on Thursday, October 14th, 19“

?

Solution to Problem No. 448.

Robinson had overlooked the fact that the resistance of the speaker produced,
when the output valve wans taking 18 mA's, a voltage drop of 82 volts, thus
leaving only 88 volts on the anode of the valve. llohinson had set his hias
voltage on the nssumption that 120 volts werc on the anade, whereas, he should
have adjusted the bias to suit actual operating conditlons.

The three following readers successfully solved Problem No. 447, and books
have accordingly been formarded to them. a3 <

H. Eastwood, 17, Green Walks, Trestwich, Manchester; K. Aarsh,
« Westside * 202, Newton Road, Lowton, Nr. Warringten ; J. Hogg, 4, Hindley
Gardens, Feuham, Newcastle-on-Tyne, 4. .

3

After completing the wiring, carefully check®

with no trace of overlap, on all’
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The Manufacture and Testing of Valves—4

. Fixing the Base

Metallising the Bulb

Ageing

By LAURENCE ARTHUR
(Continued from nagg 459, October issue.)

HE description given of the process of exhaustion,
T is of one valve only. In practice 60 or 100 valves
are simultaneously travelling round a machine,
not unlike a roundabout, with one rotary oil pump for
each pair of valves. Fixed gas or electric ovens bake
the valves for the necessary time; the eddy current
heat coils fall into place at the requircd positions ;
the filament or heater current is switched on and off
automatically, and the only manual operations are the
‘placing of the stems of the valves into close-fitting
rubber tubes, already connected to the pumps, at the
start of the run, and the final sealing off at the end of
the process.

Bases

black phenolic resin compound] but some types have,
bases of ceramic or ebonite. In all cases it is essential
that the bases shall be non-hygroscopir, lioniogencous,
have adequate mechanical strength, and possess con-
siderable surface resistivity. Among British and American
types there are 4, 5, 6, 7, 8 and 9-pin varieties, and,
unfortunately, pin diamneters and spacings have become
extremely varied. Somec years ago an attempt at
standardisation was made with the international octal,
but later developments, particularly with valves designed
for ultra high-frequency transmission and receptiou,
brought in further different pin arrangements. .

The octal bases had, for the first time, a locating key
on a projecting central spigot, which simplified the
insertion of a valve into its spcket. Despite the various
stvles, the dimensions of those types of bases and pins
in gencral usc are strictly defined by British Standards
Association specifications. Pins are usually of nicke!
plated brass, and in the majority of cases thay arc of a
springy nature, this being mace possible by loNzitudinal

Fig. 26—Types of valve bases, including the octal.

The majority of bases used (}valves are madée from a -~

slits. * A number of American types have so-called
**solid ”’ pins. which are actually siiff tubes. Types of
bases are shown in Fig. 26.

Bases are secured to the bulb with a cement not
liabf to loosen on exposure to a warm or moist atmos-
phere. There are twomain varieties—one made principailly
from shellac, and the other in the form of a bakelite paste.
A small amount of cement is applied by hand to the
inside rim of the base.

Connections to Ping

The external copper connecting wires from the foot

are straightened out with tweezers, and arranged in a

7

YT IO

&ig. 27.—Electrically heated soldering pot showing ceniral hole
to accommodate spigot,,

definite order before threading them through the hollow
pins. This process of threading is not very difficult
with a 4-pin valve, bhut when a larger number of pins are
used, great care has to be taken that the wires are thserted
in the correct pins. If the wires can be drawn directly
to the pins without crossing one-another, they are usually
left bare. If they do cross, one or more has to be passed
through a short length of systoflex or thin glass tubing.
After the wires have been threaded, they are pulled tight
with tweezers as the Dbase is pushed up into position
on the sealed-in end of the bulb. It is now necessary to
bake the cement in the base in order to make it set firm.
Valves are fitted on to a rotary baking machine, which
passes them through an electrically heated oven on a
level with the bases. The period of rotation is so
arranged that at the end of the journgy the cement is -
completely baked. The shellac variety is still somewhat
soft, hardening -when cool, but the bakelite kind is
baked hard. A similar method is used to secure the
external top cap connection, where one is necessary,
the wire being threaded through a small hole in the cap.

From the baking machine the valves go to the
soldering bench. TFirst of all the copper wires extending
through the pins are cut off short. The valve pins are
pressed on to a felt pad moistened with a liquid flux,
and are then held, momentarily, in a shallow electrically-
heated soldering pot, all the pins being soldered
simultaneously (Fig. 27). If the base has a spigot, like
octal bases, the soldering pot has a central hole to
accommodate it.

A large number of valves are metallised, that is,
covered with a metal coating which can be earthed, thus
providing an effective shield. Protecting covers are
slipped over the top cap and base and the glass is brushed
with a black gelatinous liquid. When this is dry it is
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sprayed with molten metal which is obtained by foreing
zinc, spelter or,bronze powder under pressure through
a flame of hydrogen and oxygen. This process is done
on a rotary machine, tie valves being held in revolving
holders so that the metallising is evenly applied. The
connection from the metallised coating to the appropriate
pin on the base can be made in several ways, but the
preparation for it is made at the tiine the base is fitted,
It may consist of a short bare copper wire extending
about an inch up the outside of the bulb and secured
to the glass by a gummed paper ring; a rather longer
piece of copper wire twisted around the bulb at the
upper edge of the Pase; or a wired nickel clip fixed
between the bulb and the base. Fig. 28 shows the various
types. In all cases the connection is made by spraying

@)

Fig. 28.—Connections from mefallised coating

©

LB
C. Nickel tag held between base and bulb.

to pin. Copper wire secured to glass by

gummed paper. opper wire twisled
round bulb.

the molten metal over the wire or'clip. When cool the
resistance measured betwecn any point on the metallising
and the pin ihust not exceed 1 ohm. .

The next process is one of the niost imporiant in the
whole job of valve manufacture. It is called ageing or
thermal'activation, and on it largely depends the cffective
life of the valve and the stability of its characteristics
during lije. .

As previously described, the ﬁ]am_eut or cathode tube
is coated with -compounds of barium and strontiuin.
(At the time of coating these are either carbonates or
nitrates which are broken down into oxides when the
filament or cathode is raised to a high temperature in
the exhausted bulb. Hence the description ‘“ oxide
coating.”’) These oxides either donot enmit electrons
or may have only poor .initial activity, and the ageing
or activation process consists in the reduction of the
oxides to metallic barium and strontium. This is <lone
by applying a oderately high voltage between the
anode and the previously heated filament or cathode.
The emission is very low at first but the activation
proceeds as the temperature is increased and, as ageing
_nears completion, the temperature can be pro_grcsswely
lowered without reducing the cmission. This process
varies in time according to the type of valve, but
gencrally ranges from 15 to 45 minutes. The increase
of tempcerature is produced by over-running the filament
or heater—sometimes at twice the rated voltage—
and the voltage applied to the anode {and, in certain
caces, also the screen and grid) varies from 100 to 250.
“The schedule of tines and voltages is carefully worked
out by trial and error methods untit the desired degree
of stabilised cmission is obtained.

In practice there are various ways of ensuring that
schedules are accurately maintained, one method being
to fit the valves into the outer edge of a rotating table,
the period of rotation being set for the required time
and the voltages being applied autornatically from
suitable contacts. Another method is the “ escalator,”
or endless belt, idea which can deal with hundreds of
valves at once, times and voltages being pre-sct. The

.
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simplest form is a rack holding 50 or 100 valves. The
holders are filled, the time of switching on noted,
appropriate changes of voltages made at progressive
times and’ the supplies switched off before the rack is
emptied at the completion of the period. "It is usual
to fit lamps as resistances in the high voltage circuits,
the voltage being automatically reduced as the cuiission
increases. .

At this stage it is usual to “Dburn off ” the valve,
and this is done by applying the lead from one side of a
Tesla high frequency coil (the other side being carthed),
to each pin on the base and the top cap. This discharge
burns off any high resistance leak across micas or the
top of the foot caused by the deposit of vapours from
the getter during volatilisation.

The valve is now completely made and is ready for
testing, the first cheek being that of insulation betweén
the electrodes measured when the valve is cold. Require-
mentg for different types of valves vary, but a repre-
sentative specification would demand a resistance
exceeding 100 megohmms (when measured at a voltage
not less” than” the maximum which will be applied to
the valve) Dbetween any two electrodes, excluding
cathode and control grid in all valves, and heater and,
cathode in indirectly-heated valves. Insulation between
Ql\lode and control grid is tested at a lower voltage

1 the resistance must not bé less than 6o megohuns.

A percentage of each batch of valves is checked for
capacity between the ele trodes. The amount niay
range from 1 per cent. of ordinary broadeast yeceiving
valves to 100 pér cent. of those destined to be used for
ultra high-frequency transmission of rcception, -the
variation being dne to the fact that the capacities
between eclectrodes offer serious leakage paths. at
extremely high frequencies. In a triodc there are three

capacities to be measured, (1) the input capacity—that

Detween grid and filament or cathode; (2) the output

capacity—that betwegn anode and filament or cathode ;

(3) the leakage capacity—that between grid and anode.
(To be continued.y ’
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Fig. 29— Diagram of Sullivan capacity bridge.
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Elementary Electricity and Radio—1

9

Biasing: A Simple Transmitter Circuit Analysed
By J. J. WILLIAMSON, ABrit|R.E.

(Continued from page

ONTINUING the examination of biasing sysfems,
we can now conslder :

(5) Cathode biasing is the same in action as

H.T. biasing, except for the fact that the H.T. biasing

voltages are produced by a ¢dmmon resistance, whereas

the cathode biasing is achieved by the insertion of

aresistance in the cathode circuit of the valve concerned.

This type of Kiasing is generally used in mains valves
that are indirdgly heated. Fig. s1.

_{6) The use ol% diode as a rectifier to produce a steady
biasing voltage is shown in TFig. s52. This type of
biasing is used extensively in modern sets for aufomatic
volume control (A.V.C.).

Notice that in all types of biasing, except battery
biasing, the resistance across which biasing voltages
are produced must be decoupled by means of a suitable
condenser, '

Analysis of the Straight.Receiver

L,C; in conjunction with LoCs provides the tuning
arrangements. Fig. 54.

Vi is an R.F. amplifier employing a screen-grid
valve with T.A.-C. coupling. Rj; ensures that the screen
potential shall always be lower than the anode potential.
Ry is a potentiometer for adjusting the potential on
the screen and hence the “volume.” Cjis the screen
decoupling condenser.

Cs, C7 and Cg ares coupling condensers, their valves
depending upon the frequencies to be passed.

Cs; and Ry produce cumulative grid ‘detection, R;
and Ry prevent Ky and )0 from partially short-circuiting
grid and filament @ V3'and V4. R;; and Ryy are H.T.
biasing resistances. " L

Across Ry R.F. voltages are developed, which cause
R.F. currents to flow via Cyg, Cs, L2 and Cy; these R.F.
currents passing through Lj cause a feed-back of energy
via the magnetic field produced to Lg, which, together
with Cg, is connected via Cyo and Cg to grid and filament
of the detector—thus reaction is provided, and reaction
control made possible by means of the variable condenser,

4
L.F. potentials are set up across M, and these are
fed via Cy and Cy to the input of Vs, the L.F. ampiifier.

480, October issue)

Rg, in conjunction with Cy, by-passes R.F. currents
past the resistance of the H.T. supply. Ry and C;
decouple Vg in the same way.

T, enables a high P.D., io be maintained on the

‘anode of V4, the output valve, whilst permitting a large

passage of A.F. power to the output. 7 is usually a
step-down transformer.

General Examples
(1) State the purpose of each component in Fig. 53.

Answer for Article Eight
(1) 216 kcfs, or 296 kefs.

Simple Transmitter

The frequency of an
oscillator- will change if
the inductance or cap-
acity of its tuned-circuit
changes; thus, anything
that can alter these
factors will cause,
instability.

If an aerial and earth
are connected directly to
the oscillator’s tuned-
circuit then any move-
ents of the aerial would
cause frequency changes :
therefore, the oscillator
must be isolated -from
the aerial and earth
system. This is done by
the use of an R.IF. power
amplifier. _

Temperature changes,
humidity changes, valve
capacity fluctuations due to leating, mechanical
vibration, the cffect of nearby objects (hand-capacity),
etc., will also cause alteration of the oscillator’s frequency.
To remedy instability it is obvious that the components
should be very rigid; kept dry and at an even
temperature ; materials that do not expand or contract
greatly with changes of temperature should be used ;
the valve should 'be operated at the lowest power

(2) rz1 kejs, or 113 kels,

Fig: 51.—gCathode biasing.
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possible, added power being obtained by the use of an
‘R.F. power amplifier, which also isolatcs changes of
aerial capacity from the oscillator’s tuned-circuit ; also,
the oscillator should be completely screened and all
leads to it “fitted .with R.F. chokes to prevent R.F.
currents frem passing and causing added instability.
The oscillator which has been arranged for high-frequency
stability is known as a ‘‘ Master Oscillator’’ (M.O.).
Tuning of transmitter tuncd-circuits is usually
carried out by means of %ariable inductance rather
than condensers, because it is far more practicable to
construct variable inductances rather than variable
condensers when high R.F. voltages and currents have
to be allowed for. A simple transmitter is shown in

Fig. s55.
Use of a Power Amhﬁer ) ‘
The P.A. prevents the aerial from cansing instability

of the osciilator; also, dn incréase of radiated power
and hence range are obtained. I'ie P.A. of Fig. 55 is to
operate under ‘‘Class C*' conditions, and is grid
modulated.  Another tuned-circuit becomes neccssary
in the anode-circuit of the valve, the aerial and carth
representing its capacity, i.e., an opeu oscillatory
eircuit ; this tuned-circuit has ‘¢ forced '’ oscillations in
it (they depend upon the oscillator’s frcquency), thus
alterations to the resonant frequency of this circuit will
cause a change of amplitude, and not frequency, of the
radiated power; thdrefore, claborate precautions to
ensure stability are pot necessary in this case.

The Anode Tap )

Maximum power is to be obtained from the P.A.,
when the value of its load impedance is egual to the
anode resistance of the valve. If the frequency of the
transmitter is changed then the -impedance of the
P.A’s anode load will change; thus, in order that
maximum power output cag be maintained at different
frequencies, the anode coniifction to the inductance of
the tuned-circunit is made variable. B in Fig. 55 shows
the anode tap. = .

Tuning Methods . .

In order to adjust a transmitter, certain operatipns
must be performed. (1) The M.O. must be set up to the
required frequency; (2) tbe I A. must be adjusted to
the frequency of the M.O.; and {3) ncatralising must
be carried out—if fitted. Tuning mnst be done with the
minimum intérference with other stations, and, the
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Fig. 55—Circuit diagram of a simple M.O.-P.A. transmitler.

transmitter’s frequency must be accurate, few harmonics
being producéd. The M.O. could be set up by calibrations,
or by the use of a wavemeter. A meter capable of
indicating R.I'. ‘currents (hot-wire or thermo-couple) is -
usually inserted in the oscillator’s tuned-circuit, as shown

in Iig. 55 (E). Notice that the valve’s ancde currcut loes

not pass through the meter. g

In aligning the P.A. tuned-circuit, use can e made
of the fact that the anode current of the P.A. will fall
in value when the tuned-circuit is in resonance with the
M.Q.’s frequency ; thus, a meter placed either at C or 1}
in Fig. 55 would indicate the correct tuning of the P.A.
by its ‘* dipping,” or registering of minimum input.

An aerial ammeter is often placed in the aerial circuit
as shown in Iig. 55 to facilitale tuning of the P.A., and
to satisfy the operator that the transmitter is radiating.

In order to prevent the transmitter creating
interference during the tuning process, 1t is usual to
tune with reduced power, or to bias the P.A. well
beyond cut-off; in the latter case tuning of the
P.A. and ncutralising can Dbe carried out by refer-
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ence to the M.O’s
¥——° meter. The P.A,,if
I HTE unneutralised, would
= pass maximuienergy

142 ta its tuned-circuit
- from the M.O. when

| the tuned-circuit wgs

l adjusted to the saine
— trequency as the

= M.O., ie., minimum

reading of the M.O.’s
meter would give the
correct indication.
Neutralising could
now be performed by
adjusting the neutrai-
ising condenser for
maximum reading in
the M.O.’s metfr,
when energy transfer
~4_L7"$ via the lag of the

l

i

S ¢s
g.

000000 5

P.A. valve is pre-
vented.
LL_,, General turfmg in-

structions could be
as follows :

Set up
M.O. by calibrations

‘l!t‘

Fig. 54.—Theoretical circuil diagram of a four-valve ™ straishl "' receiver.

the
—0 input meter or the

t Continued on. page 503.)

or wavemeter ; adjust
Rz Crs P.A. tuning for
M7~ minimum 41
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THE demand for “ AVO ™ Electrical
Testing Instruments for H.M. Foices is
':OW such that we regret we can no longer
accept orders for ordinary Tratde or
private  purposes. Orders already
accepted will be despatched as soon as
possibie.

. Orders from Government Contractors

or Essential Works can be accepted, but

they must bear a Contract Number and
Priority Rating, and evea these orders
wil! necessarily be subject to delayed.
delivery.

We take this opportunity of expressing
to the Electrical and Radio Trades our
appreciation of their co-operation and
patience during the considerable and
unavoidable delays that have occurred
in executing their orders. We feel
confident that our customers will
appreciate that we, in common with
other manufacturers, are prompted by
the universal desire to assist towards a
speedy and satisfactory termination of
hostilities.

Sole Proprietors & Manufacturers:
THE AUTOMATIC COIL WINDER &
ELECTRICAL EQUIPMENT CO, LTD.,

Winder rHouse, Douglas Street,
London, S.W.1.
‘Phone ! VI1Ctoria 3404-7

PRACTICAL WIRELESS _ G901

~

& 5.< :
10¢€
BATTERIES

. RADIO

are playing their ®

part in the great

‘national effort.

They are as indis-

bensable to the

purposes of war
as to those of

peace

THE CHLORIDE ELECTRICAL STORAGE CO, LTD.
Grosvenor Gardens House, Grosvenor
Gardens, London, S.W.1 R

W.R.84/43
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You need help and fatherly advice in difficult times
like these. I am in the position to give that to
you free. -

We teach nearly all the Trades
and Professions by post jn, all
parts of the world. Distance
makes no difference.

The most progressive and most
successflt Correspondence College
in the world,

OUR FEES ARE STILL PRE-WAR

If you know what you want to
study, write for prospectus. If
you are undecided, write for my
fatherly advice. It is free.

_EARNING POWER IS A SOUND INVESTMENT
DO ANY OF THESE SUBJECTS INTEREST YOU 7

Accountancy Examina- Metatlargy
lmns. . Mining. Al subjects
Adyertising  and  Sales Mintng. Eleetrical Engin-
Manszement eering
Agriculture Motor Engineering
A.MLL Fire E. Examina- ’ Motor Trade
tions Municipal and County
Applied Mechanies Ingineers
Army Certifieates Naval Arehitecture
Auctioncers and Estate Novel Writing

Agents
Aviation Engineering
Aviation Wireless

Banking
Blm&lnls
Boile

Book-keeping. . Aecount-
aney and Modern Busic
ness Methods

B.Sc. (Eng.

Building, Avchitceture and
Clerk of Works

Pattern Making
Play Writing
Police, Specinl Course
Preeeptors. College ot
Press Tool Worl
Production Enginecring
Pumps and Pumping
Machinery :
Radio Communication
Radio Service Engineering
R.ALF. Speeial Courses
Road Making and Main-

Builders’ Quantities tenance
Cambridee Senior School Salesmanship, 1.S.3,A.
Certifieate Sanitation

Civil Engincering
Civil Service
All Comniercial Subjects
Commercial Art
Corimon Prelim. E.J.LE.RB.
Conerete and Struetural Short-story Writing
Engineering Short-wave Radlio
Draughtsmanship. Al Speakiog in Publie
Branches Structural Engincerving
Engineering. Aljf branches, Surveying
subjects and examina- Teachers of Handierafts
tions Telephony and Telegraphy
Gencral Edueation Television
G.P.0. Eng. Dent. Transport Inst. Exams.
Heating and Ventilating Viewers, Gaugels, Inspec-
Industrial Chemistry tors

School Attendance Officer
Secretarial Exams.

Sheet Metal Work
Shiphuilding

Institute of IHousing Weights and  Measures
Insuriance Inspeetor ¥
Journalism - Weiding

Languages Wireless Telegraphy and

Mathemaltics rlephony

Matriculation Works Managers

If you do not see your own requirements above. write fo us on
any subject. Full particulars free.

COUPOR—CUT THIS OUT

To DEPT. 104, THE BENNETT COLLEGE,
LTD., SHEFFIZLD.

Please send me (free of charge)

Particulars of........., ... 0380 000 (Cross ont line
Your private advice } which  does
about ................. 65000030 oBRo not’ apply.)

LET ME BE YOUR FATHER|

Shorihand (Pitman's) B

Novamber, 1943

WHAT
BiT TEM PERATURE

SHOUID BE USED
FOR 40/60 ALLOY?

HIS and numerous
other queries are
answered in reference

sheet 2 of *‘Technical
Notes on Soldering,”
published by the manu-
facturers of Ersin Multi-~
core—the A.l.D.
approved solder wire
with three cores of
non-corrosive Ersin acti-
vated flux.

Firms engaged on Gov-
ernment contracts are
invited to write for a

copy of this reference

sheet and samples of

Ersin  Multicore solder \

wire. N =i

The Solder Wire with 3 cores of Non-Cerrssive Ersin Flux

IRLAEEH EBOVRECS

WORKED RADIO CALCULATIONS

By A. T. Witts, A.M.LE.E. A well-known author gives
over three hundred worked examples, with answers to
typical mathematical problems ‘occurring in examinations for
radio mechanics and wireless operators, Wil appea! to all
students of radio technology 2nd A:T.C. cadets preparing for
radio work in the Forces. 6s, 6d. net.

RADIO RECEIVER CIRCUITS
HANDBOOK

By E. M. Squire. A useful guide to circuits for members of
the radio industry and radio amateurs. By dealing with the
receivers in stages the author has achieved the utmost clarity
and conciseness. Second Edition. B5s. net.

THE SUPERHETERODYNE RECEIVER

By A. T. Witts, A.M.LE.E. Provides the knowledge
demanded by che R.AF. of recruits wishing to volunteer for
the excellent posts avaifable in the Signals branches. A
well-known, weli-established work. Fifth Edition. 5s. net.

SHORT-WAVE RADIO

By J. H. Reyner, B.Sc.(Hons.), etc. A comprehensive
survey of the available data concerning short waves and of
the practical methods of their use in radio and television
transmission. Third Edition. 10s. éd. net.

RADIO SIMPLIFIED

By John Clarricoats. , This book is a masterpiece of
elucidation, compression ‘and instruction. Members of the
junior Services will find it invaluable. The author is in the
best position to know what the reader wants: he is a
well-known signals-officer. 4s. 6d. net.

Pitman’s have a representative selection of books in their Radio
list.  Solve your book problem by writing to-day for FREE copy
cf Pitman's Technical Catalogue. .

39, PARKER STREET, ﬁ}ggrﬁgf!z‘/'e

KINGSWAY, W.C.2

)



the anode voltage of the circutt.

R.F. oscillator to vary at L.F. rates. Two forms,
of this type of modulation exist; (r) series
modulation, and (2) heising or choke modula-
tion.

Other methods eusf one of which will be dis-
cussed, namely, grid mod 'ltlon of either P.A. or M.O.
Series Modulation

Voltages at L.F. applied to grid and filament of V;
(modu]ator valve) will cause the current through V;
and Vs (R.F. oscillator valve) to vary at L.F., thus the
anode current of V2 will be varying at L.F. as well as
R.F. rates and the magmtude of the R.F. voltages
produced in the oscillator’s tuned circuit will vary at
L.F. rates, Fig. 56.

S - s
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i Choke Modulation I ' _
el 7o (the modulator valve), is an L.F. amplifier with
E R.FEC HT+ an iron-cored cholke as its anode load. . I.F. voltages
e = preduced across L, will cause the anode voitage of Vy
a > (oscillator valve) to fluctuate, thereby causing an L.F.
Sl variation of the R.F. output. Fig. 57.
S C B Grid Modulation
o This type of modulation can be carried out by applying.
o s, the L.F. voltages to either P.A. or M.O. Grid moclulation
3] LT+ of the P.A. oceurs in the circuit of Fig. 55. Referring to
2 . Fig. 55, L.F. voltages produced across the secondary of
3 T, are applied via Lg to the grid of the P.A. and via Ry
s [ LT and part of Ry to the filament of the P.A., also applied
> ) to these points is a steady bia%ing vo]t'\ge from l.3 and
a part of R4 and R.F. vo]tagus from the oscillator.
meter in the P.A.’s anode Modulation of the R.F. voltages is now obtained providling
circliit, or adjust for max- - that the valve is correctly biased.
imum aerial current; S
finally, adjust anodc tap ‘ 1
for maximum- output
(aerial current). The
tuning process shoulkl be 5
carried ont with reduced $S\ =
vower and the trans- 2/ —
‘mitter’s frequency /nput Em—
checked by means of-a « s
wavemeter. ® b=}
.
Modulation , - . 3 i Oscillator Mad.
In a previous article yPLTaE = -
a description of a modu- =
lation process, whereby =5 i A
;‘oile;'a}ﬁ?gﬁst %i}ﬁ:ngt}l}e HT.— Fig, 57.—Choke medulation.
oscillator to vary. was The necessity for biasing voltages is shown by
given. This L.F.variation L_?Jl Fig. 58 (a) and (b). Fig. 55 (a)shows the effect ofmcorr(;ct
of R.F. output can be ) ) Y biasing (zero),whelem the L.F. voltages merely ‘“* swing "’
achieved by  causing Fige 56.—Series modulation the R.F. voltages ‘to and fro—the amplitude of the

R.F. is not affected. In Fig. 58 (b) the application. of
correct biasing (Class ‘¢ C") cause pulses of R.F.
current having their amplitude changing at L.F. rates
to pass through the valve, and modulation has been
obtained.
Keying Continuous Wave Transmitters

C.W. is used mainly for the transmission ot morse
signals ; thus, solne method of ‘‘stopping and starting”’
the transmifter to provide the morse symbols must be
used. The keving operation must give clear cut dots and
dashes, no ‘‘ key clicks ’’ being caused--cue to transient
osciliations. Two major factors govern the type of
keying employed, (1) the morse speed at which the key
is to operate, and (2) power of the transmitter.

(To be continucd)

I3 | mfa ls - mfa
Amplitude of RF
unaffected
E /ncorrecr biassing- | ]
No mogulation =
oceurs.
Amplitude of RFE chaﬂq/'ng
at L.f rates
i s A0yl
1% = — +
> , =z g e
9 =
<]
s =§
=9 i =Y
> = ®
LE = CossC”
- b Mogujation takes place.

Fis. 58—Graphs representing .modulation conditidns.
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- Practical Hints

Trim=xing Condenser

THE accompanying s%‘tch shows a
device I rigged upXconsisting of

trimming condenser,

My set has plug-in coils, and
every time I changed these coils the
trimming cchdenser had to be
adjusted, which meant taking the
set out-of the cabinet every time.

The device overcomes this difficulty
and is fixed to the panel of the
set, the trimming condenser being
soldered to the two side contacts
of the switch. The adjusting rod
was then spldered to tlte screw-head

THAT DODGE OF YOURS!

Every Reader of *“PRACTICAL WIRE-
LESS ? must h“1° urtigins:(edtbsome ldittle
| Baga dodge which would interest otber readers.
an old push-pull switch and a WYy not pass it on to us? We pay £1-10-0
for the best hint submitted, and for every
other item published on this pege we will
pay halt-a-guinea. Turn that idea of yours
to sccount by sending it in to us addressed
to the Editor, ** PRACTICAL WIRELESS,”
George Newnes, Ltd., Tower Honse, South-
amplon Street, Strand, W.C.2. Put your
name and address on every item. Please ]
note that every notion sent in must be
original. Mark envelopes ** Practical Hints,*
DO NOT enclose Queries with your hints.

SPECIAL NOTICE 5

All hints must be dccompanied by the
coupon cut from page iii of cover.

Simple Tester 3
THE simple device shown in the
sketch was made from an old
earphone which was in my junk box,
and an ordinary L.S. termina! sockgt,
mounted on a thin sheet of paxolin,
and housed in a small wooden box.
1 have found it very uscful for testing
sets where I suspected the speaker,
and for numerous other jobs, such as
using it with an oscillator for lining-
up stages when triniming. I use it
with my little ‘crystai reflex set which
1 built from a recént “Hint,” and I find
it is more like a midget loudspeakesr
than an earphone when used like

of ‘the trimming condenser. 1 found e

A condenser-trimming device.

this saves a lot of time and is more accuraie than the
old way.—S. WARE (Pfaistow).

Making Coil-former Notches

I HAVE devised the following scheme  tor providing
winding notches on coil formers, which may_ be of

some interest to other constructors.

Ordinary matches are taken, their heads cut off,
and the pieces of wood then stuck with firm glue on the
sides of the coil former at equa} distances from each
other. When the glue is dry, notches are cut where
desired and then the whole former varnished. The
notches can hold any long and reaction windings and
i}t1 .il?)quitc casy to wind in them.—Davip Erris (Putney

ill).

Mateh sticks
glued to formef

Winding .~
gNotches —

Using parts of maich sticks for forming winding nolches on coil
" lormers.

this.—J. McCurrun (Wellington).

LS. Terminal

strip connected
to phone
terminals

Strips of wood
glued to sides to
receive pane/
fixing screws®

A simple tester made with-an
old earphone.

l 2 ) o

HE Dbigh efficiency of the pentode makes this type

of valve very suitable for use in receivers having

only one L.F. stage, and, provided that the speaker has
a pentode matching transformer attached, the substitu-
tion of a pentode for a power. valve invariably results
in increased volume. It'is often found, however, that
excessive treble response is obtained after this substitu-
tion has been cffected. There are several methods of
correcting this, the easiest being the connection of a
fixed condenser of approximately .0ooz mfd. across the
secondary winding of the L.F. transformer—i.c., afross
G. and G.B. terminals, Although®this method of tone
control proves satisfactory in practice, it is advisable to
adopt the more elaborate method of connecting a
resistance in series with a condenser across the primary
of the speaker transformer. The required values vary
slightly with different makes of valves, but a 5 ooo-ohimt

‘Controlling Tone

resistance in series with a .or mfd. condenser will prove-

correct in most cascs. If it is desired to make the control
variable, the resistance should be of the variable type,
a valug of 20,000.0hms being suitable.—R. H. (Watford).
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WAVELENGTH

Name-plugging ) _
ONE of the rules which the B.B.C. imposes on those
¥ wlio broadcast is that the matter broadcast must

be free from advertisement. Yet it permits a blatant
form of sclf-advertisement in some cases by artists who
in the dialogue merely plug.one another’s names. If
a sketch is being broadcast perhaps a couple of the
characters will take part in their real names instead of
imaginary names. Several gpf the Ybroadcast items
include name-plugging of this sort. In half-an-liour’s
programme, a particular artist’s name was plugged no
less than 20 times. 1 suggest that the B.B.C. should
put a stop to this. I repeat what I wrote some mnonths
ago that now that fear of invasion has gone there is no
need for announcers to tell us who is rcading the news.
It does not matter to the listener whether the news is
being read by the office boy, or one of the B.B.C. typists,
so long as the bulletins are read clearly and the
pronunciation is good. .

The announccment of the name of the reader is giving
undue importance to a comparatively simple task.

Carrying Radios in Cars .

IN the early days of the war it was illegal to carry a
radio set in a car because it was thought that fifth

columnists might be touring the country with portable

transmitters or with wireless sets which could quickly

ke converted to transmitters. Thousands of cars were

stopped and examined to make sure that they were not:

fitted even with car radio.

This really meant that dealers could not~deliver
wireless sets to their customers, but, owing to protests
made by the manufacturers and the dealers, this was
modified. : i

Caravaners were, of course, affected by the Order.
According to the Home Office, th; owner of a caravan
may~instal a wireless set, but it is still necessary for it
to, be removed or dismantled by the removal ‘of valves
or batteries before it is taken ou to the road. Similarly,
a wireless set may be transported in a car so long as it
is rendered inoperative in this way. .

Sir Ernest Fisk at BritI.R.E. A.G.M.

SIR LOUIS STERLING presided at the annual
general meeting of the British Institution of Radio

Engineers, held on Friday, September 3rd, in the

» Lecture Hall at the Institution of Structural Engineers,

11, Upper Belgrave Street, London, S.W.1,

He “introduced the¢. accounts and read the annual
report. The list of nominations for council officers for
the coming year was proposed and passed unanimously
by the meeting. Sir Louis revealed that the Brit..R.E.
Parliamentary Committee has under consideration for
the coming.year proposals for a national scheme for

Our MRoll of dbderit

Readers on Active Service— Thirty-fifth List.

C. Clark (Cfn., A.A, Command School).
'C. J. Lane (Cpl., R.A.F.).

Hi Skinner (Leading Seaman, R.N.), -

F. Hill (L.A.C,, R.A.F.).

B. T. Hughes (A.C., R.A.F.).

R. Davies (L.A.C., Bat. Flt.).

R. A. Young (A.C., R.AF.).

L. McCallum (A.C./1, R.AF.).

E. A. Wardrog_(Drv., R.A.S.C.).

]I‘!L L. Jones (Lﬁ.c., R.AF.).

D.

T. Lock (Mech., R.N.).
Reove, (Cfn., R.E.M.E.).

By THERMION

basic research in the radio industry, to be sponsored
DBy the Government. ’

At the conclusion of business, the president welcomed
Sir Ernest Fisk, who, he said, pioncered radio develop-
ment between this country and Australia. ¢

Sir Ernest, addressing the meeting, made a most
lueid and interesting survey of the history of wireless
telegraphy and broadcasting from the beginning of the
century, describing some of the tcchnical and prejudicial
difficuities that had to be overcome befére direct Empire
communication, so essential to Australia, could become
an accomplished fact.

He considered it a privilege to be asked to address
the institution, and as first president and immediate
past-president of the Institution of Radio Engineers of
Australia he was very glad of the opportunity. He
looked forward to the time when the two bodies could
work in co-operation, and he Rnew he was speaking for
elvery member of the Australian body when le saigd
this.

B.LR.E. Radio Trades Examination Board

I ‘HAVE received a copy of the syllabus of the Radio
Servicing Certificate Examination which has finally

been approved of by the Board of British Institution

of Radio Engineers.

The first exaniination under the auspices of the Board
will be held on Saturday, May 2oth, 1944, and thereafter
in May of each ycar. The examination will be heid
in principal technical schools throughout Great Britain
and will comprise a three-hour written paper and a
three-hour practical test. The examination fee will be
two guineas.

In order to be eligible for cntrance to the examination;
a candidate must have been fully engaged in radio
service work for not less than three years, but a full-time
course at a recognised technical school in radio service
or radio engineering will count as one year towards the
requisite thrce years period.

Commnunications should be addressed. to the Board
at 9, Bedford Square, and the secretary will be very
pleased to give any further i nformation required

Defeating * Buck~shee *’ Listener.

{Press Item.—Nine out of every ten people in this country
now dwn wireless sets. The remainder, of course, merely open
théir windows § N

A Scrooge-like listener, once, ’tis said,
A rush of brains had to his head,
To save his own bawbees.
He had no radio of his own.
A licence fee he would disown,
So thought up clever wheeze.

With meanness which we must deride
He lett his windows open wide
When neighbours listened in.
And with his greedy ears well cocked,
At ‘* wasting money " still he moclked,
And looked on it as sin !

When neighbours tumbled to his stunt,
They looked at it with much affront—
Such meanness they despised.
They turned their radio sets well down ;
Now, strained his ears. and watch him frown,
At silence much surprised !

Such be the fate of hounds like him,
Who, with a parsimonious grin,
Suiff up their Scrooge-like snout.
What joy we fee] to see them fail
When they set out upon the trail
Of listening-in for ** nowt.” .
. " foren.”
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The shadow output meter housed in a neat and servicable case.

INCE the description of the valve testerin last month's
S issue, an opportunity has occurxed for testing a
iew more valve types, one of which, particularly,
readers may-like to know how to carry out. This is the
magic cye valve or tuning indicator and a tvpe thait is
often met with in servicing. The procedu ¢ for testing
is as follows: Switches S1 and Sz {o “ normal ” and
“full emission ” respectively. Electrode swiich code
number set to correspond with base conncctions, taking
the screen supply to target anade, but leaving voltage
at zero.  After the anode cwrrent has been checked the
screen voltage is increased until the familiar fluorescent
glow appears in the top of the valve. The mutial
conductance figure for the trinde seciion should  be
average for a medinm impedance triode.
“Class B " valves, to which grid bias is not applied,
canngt be tested by the mu con. method, so the ennssion

HTr+ 9/sconnecr
o °
AC Volts
Load
Resistor

Fig, 1 A.—Connection for load resistor in place of L.S. speech coil.

HT+
or
Trans.
Fie. 1.—Simple méthod of measuring . A.F. oulput.

) AT () e {1 () ST | S | D (1 R ) SR |} ()M (
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A Shadow @

Every Serviceman Needs. an Ouiput “Meter.

of a Novel Instrument.
”~

test is applied to see if the anode current approximates
that of the maker’s figure, and it is important that the
two sections match reasonably well if the valve is to be
regarded as perfact. The code number will gequire to
be altered for each section ; similarly QPP valves which,
however, may be given a mu con. lest. A point waorth
remembering is always to return the heater adjustment
plug to 2z volis after a valve test.. By this means no
harm can be done inadvertently in any successive test.

To guard against short circuits when valve testing,
it will be obvious that the same numbBer (except o, to
which ‘there is no connection) must not appear twice in
the code nmber on the electrode switch.  Also, if this
latter is (itted with ametal switch shaft it musi, of conrse,
be insulated from the springs between the sections., The
simplest method is to use ebonite rod as first suggested,
il this is oblainable.

Other uses for the power pack in the valve tester will
suggest themselves to readers, since low tension A.C.
voltages may be laken from the heater sockels of any
valve holder, mmd FL.T. from * anode” or “screen”
sockets on the valve panel.. Similarly, ihe ‘‘peon
test ” ay be put to other uses. §

Output Meters

\When considering the apparatus necessary
for the measurement of the signal output
voltage of a receiver, it must be understood
that the pature of
the signal is audia
frequency, and it
is  necessary to
employ an instiu-
ment suited to A.C.
measnrement. Such
an insfrument is
cilled an ‘ output
meter-” and-one of
the most useful
forms consists of a
metal rectifier {ype
AC voltmeter,
which may be cali-
brated in terms of
the milliwatts or
watls developed
across the ‘primary
or secondary of the

receiver's output transformer, - Tt is robust, sensitive

and reasonably accurate at all frequencies. Fig, 1
shows how thi§ type of meter *is  connected
across the secondary of the output transformer.

‘The voliage developed across this winding is fot very
great and a 5 or 1o volt A.C. range will be suitable.
In making tests or measurements with an output
meter, it is practically useless to attempt to usc a
broadcast programnie for the purpese, as the meter
needle will rise anrd fall according to the tvpe of prograinme
material being received,  The tnning note radiated by
the.13.B.C. can be utilised, as this is of constant intensity,
but the usual and more satisfactory method is to use
a signal generator or oscillator such as that deseribed in
the issue of P’ractrcar WireLEss for June, 1943. The
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tout Meter

Articte Constructional Details” are Given

!STANLEY BRASIER

snal is {ed into the receiver under test, and the steadv
aplified AJF. voltage is then measured. A constant
nal such s this is liable to be disturbing if reproduced
a the speaker_so it is usual to disconnect. the loud-
caker from the O.P. transformer secondary, and
place it-with an artiticial load of ‘the same resistance.
ec Fig. xA) >

It is “sqQmetimes necessary or more convenient to
nnect, the output meter  to the primary of the OQ.P.
sforfner, in “which case it is essential to isolate
e metergrom any 1.C. by a condenser of large capacity.
though it blocks D.C., the condenser has to pass A.C.,
erefore a good quality paper tipe is nsed and not
etrolytic. Using this-arrangement, if it is desired to
stonnect the 1.S. speech coil as suggested above,
e load resistance must be cqual to the optimum
id of the output valve m use. - In the arrangement
owrr in Fig. 2 1t will be seen that-a convenient method
1v be used whereby a g-way switch connects to cither
four load resistors, the values of which are ridde
itable for output vidlves of the most usual types.
¢ L.F. voltage developed across the load resistor will
be much greater than in Fig. r and 14 thercfore

a higher range voltmeter should be used.
Knowing the value of the load resistor, it is
a'simple matter to caleulate the power in terins
a0

fr.om R
s the

of milliwatts ,or watts

where V
voltmeter reading
and R the ohms
value of the load.
For example, assu-
ming a voltmeter
reading of 100 volis
and a lnad of 10,000
ohms

the  power

output  would be
1002 it

10,000 EEMELELS

and fromn this sim-
ple formula the volt-
meter scale may, if
desired, Le calipra-
ted in Williwatts,
I'he valve volt-
meter is frequently
used a3 an output
ter, and the one described in Pracricarn \WIkELESS,
Iy, 1943, is quite suitable for connection to an O.P.
msformer secondary arid could be joined in place of
t A.C. voltmeter in the diagrams of Iligs. 1 or ra.
hen using a valve voltmeter, the range of which makes
possible to be joined to thé high potential side of the
tput, it is important to remember that the instrument

Et be safeguarded against D.C. by the inclusion of

fie screen and light shaft.

fixed condensers-—preferably one in series with
lead. 7
\nother type 6f meter which is useful for comparative
ts, and tuning civcuits to resonance, is’that which
kes nse of a small neon lamp joined across the output.
v result of increasing power the lamp glows niore
shtly and vice versa. \The indicator is fairly sensitive

)t s { () e -

() G ) )

The underside of the chdssis which“shows the simplicily of the
wiring.

at low levels of illumination but is of little ‘value where
Aefinite measurenients (or even indications) are required.

JYor this purpoge it is necessary {o cmploy some forin
of meter which gives a definite reading—not necessarily
quantitative-—becanse when trimming a reteiver for
maxinim response it is nseful to know, for example, that
having switched off for some adjustments the reading is
the same, or dilferent, when the set is again switched on.

Shadow Output Meter.

*In view of the acute shortage-of melers of all tvpes,
the writer set out to design an output meter wiving
definite indications in which a meter (in the usual sense)
was not required. ‘The resutt may be scon irom the
illustrations on these pages, while the circnit diagram
of theghadow output meter is shown in I'ig. 3. Reference
to thé latter will show that audio frequency voitages are
applied: to the anodes and cathode of a mains driven
dinde valve via the ¢ nfd. condenser, which prevents
b.C. from reaching the valve. The rectified anode

L/-/ 7+ -

[
b

AC Volts

| -
1]

Blocking
Cond.

N iR \ /
Load Resistors

Fig. 2—Method of connecting to kish potential
side of oulput transfermer, using a switch for
variahle load.
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current is used to operate the indicating device in a
wav which will. be explained later. The switch Sz
selects either of four load resistors and Sr adapts the
instrument front an output meter to a so-cycle A.C.
voltmeter. The cuipu! meter is not intended to give
quantitative measurerhents, but rather to indrcate output
level and variations of output such as are required tvhen
trimming a receiver and for general service work.

The indicator is ef the electro-magnetic type and
consists of a coil, a circular magnet and a soft iron vane,
pivot mounted in small bearings. ' These thiree component
parts are conveniently available in the fprm of com-
mercial shadow tuners now sold as surplus goods.
coil in thesc units may be unsound, in which case the
bobbin has to be rewound. This may not be very difficult
if the break in the wire is fairly near the outside of the
winding, as a simple repair can therefore be made. In
other. instances, thc wire could be unwound until the
break is found, or the constructor may prefer to remove
the old wire completely and refill the bobbin with
nrmber 45 s.w.g. enamelled wire which, if not obtainable,
could be taken from, say, an L.F. transforiner or choke.
The number of turns is of no consequence so long as the
bobbin is-filled approximately as before. The resistance
of the completed coil is about 2,000 to 3,000 ohms.

The moving vane has to be modified as shown in
Fig. 4 ; most of the,top portion is cut away and a stiffish
bristle taken from a brush is stuck along the lower edge
so that the total length is §in. and that it moves parallel
to the base throughout its swing. The pointer or needle
consists of a short, straight length of f/in bristle fixed
at right-angles to the horizontal thicker bristle so thatit
points upwards in a vertical direction. A spot of hard
wax is the best means for fixing, as it allows adjustments
to be carried out if necessary. The movement and its
bearings are delicate and the above procedure must be
effected with care in order that they are not distorted
or damaged. It is important that the movemcnt be
kept as light as possible—hence the,use of a Dbristle
extension and pointer.

/

Shadea portion Thin bristle

cut away stuck ro
end of
thick orze\
/ \Stfff bristle
Piyots stuck to

remainder o+
Vane

A

Shape of
original Soft
/ron Vane

Fig. 4.—Showing how ‘the movemen! is adapled.

How it Works

Before procecding further, an explanation of how the
meter works will be useful. It must be noted that the
magnet {taken from the shadow tuner) is not a complete
circle, and for this reasop the movement always comes
1o rest in linc with the gap. The movement is held in a
central position in the shadow tuner, but for the purposes
of the output meter we require the position of rest to be
at an angle of, say, 45 deg. to one side, so that the

[P TO AT P R

LIST OF COMPONENTS
One chassis, 7in. x 7 }in. x 2}in.
One shadow tuner.
One 5-pin valve holder, chassis mounting.
One mains transformer, 200-250 volts input, 4v. 1 amp.
output.
One 4 mfd. Mansbridge type block condenser.
One rotary on-off switch (see text).
Oue rotary S.P. 4-way switch (Yaxley type). o
One S.P.D.T. rotary switch.
Oxk escutcheon, 4%in. x 2in. x 1}in. (see text).
One indirectly heated double diode valve.
One pilot lamp 4.5 volts 0.3 amp. with holder.
Resistors, 2 watt :  one 2,000 ohms, one 5,000 ohms,
one 8,000 ohms, one 10,000 ohms. One cabinet.
Tin plate for light shaft, wire, screws, glass. etc.
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Voiss S2 Doutle Diode
50~ - lowe e -
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o3 8 oo'i S

7 Indicator
\ ~—

AC Mains
_\/:/f#m-

« Fig. 3.—Circuit diagram of the output meter described in the text.

200 )250v
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pointer may travel through the largest arc. The coil is
mounted under the permanent magnet ancd when a
direct currént of sufficient magnitvde.is passed through
it in the correct direction it overcomes the forcc of the
magnet and causes the movement to alter its position,
the ahount being dependent on the strength of the
current. Thus, when thc movement is connected in the
cathode circuit of the diode valve, it will readily respond
to any steady or varying direct eurrent, such as that
procuced by the A.F. output from a receiver after being
rectified by the diode valve.

The indication produced by such a small movement,
would, to all intents and purposes, be useless in practice,
so that some method of amplifying the indication' is
necessary. In the instrument shown this is achieved as
follows: A strong light is concentrated on a small
aperfure nieasuring #in.Xx5/gein. in the small end of the
tapering light shaft. The other ¢hd is in the form of a
screen approximately 43in.X 3in. made of a piece of
glass behind which is a thin paper scale. The pointer
which is in the path of the direct ray of light cuts the
latter, and so, by shadow effect, a very much larger
pointer is thrown upon the screen. When the instrument
ts in operation, therefore, the shadow pointer moves
across the 4in. scale from left to right.

(To be conlinued).

MASTERING
MORSE

By the Editor of
PRACTICAL WIRELESS
3rd EDITION

This handbook, written with special regard for service
requirements, will enable even the beginner rapidly
to become proficient in sending and receiving

1/- 1/-

net net

Of all Booksellers, or by post 112 from

GEQORGE NEWNES, LTD. (Book Dept.),

Tower  House, Southampton  Stree:,
London, W.C.2
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Padio Eorimination Papers—24
Remote Volume Control, Crystal Microphones and Pick-ups, Frequency Medulation, Reading a
Tuning Curve, Voltage Regulation and the Design of a Multi-purpose. Test Meter are " the

Subjecis of‘ Questions and Answers This Month. 8y THE EXPERIMENTERS.

1. Remote Volume Control
HE simplest and 1nost effective remote volume control
is that consisting of a potentiometer or variable

Another widely-used form of L.F. volume control
consists of a potentiometer of aboiit 50,000 ohis, of
which the two outside terminals are connected to the

resistor for varying the grid bias on one or more “ external speaker ” terminals of the set, while the

variable-mu valves. This type of control does not - speaker itself is connected betwecn the slider and one of

affect the quality of repro- the outside terminals. This
duction, nor does it e

introduce any undesirable
capacity effects. In ad-
dition, this type of control
prevents overloading of
#e H.F. and I.F. stages,
wehereas. a control acting
on - the low-frequency-
amplifier portion™ of the
receiver does not regulate
the input to the H.F.
stages.

The method of connec-
ting a remote variable-mu
volume control in a set
having only one controlled
stage is shown in Fig.' 1.
In this circuit, the use of
a mains type. recciver is
assumed. In the case of
a, battery set the control
would consist of a 50,000+
ohm potentiemeter wired

QUESTIONS -

1. Describe a simple and cfficient form of remote-
operated volume control.

2. What is the principle of the crystal microphone and

pick-up, and whal ave the main characieristics of

these components ?

State briefly the difference between frequency and

amplitude modulation. Name some of the most

tinportant advqntages.and disadvantages of the two
systems.

4. Given a waveneler, the calibration curve ofcwhich is
shown in Fig. 3, what should be the selting of the
tuning condenser for a wavelength of 41 metres ?

5. Draw a simplified circuit of a valve-type voltage
regulator and explain how it functions.

6. How would you modify a miiliammmeler designed for

A q -full-scale reading of 5 mA, and of unknown
restsiance, 10 perinit of its use for reading curvents
up to 10 md, and up to 50 md ?

| 3

applies when the external
speaker is of the usual
high-resistance tvpe.
2. Crystal Microphones

Various formns of quartz
and other crystals possess
what are described as piezo-
electric (or pressure-
electric) properties. This
means that if a “ slice ”’ of
one of these crystals is
placed between two metal
plates and thencompressed,
a potential difference will
be set up between the
plates. ontrarily, if a
potential is applied to the
{wo plates from an outside
source, the' crystal will
undergo a (very minute)
change in shape.

The second property is
that which is made use of

across the bias battery and commected to the set by
means of three flexible leads.

When the receiver is provided with automatic volume
control, it is generally better to use a form of remote
control which acts upon the low-frequency side, since
the A.V.C. will itself prevent overloading of the pre-
detector stages. A type of control which is often found -
very convenient for mounting on the external speaker

when quartz or tourmaline crystals are used for frequency
stabilisation, as previously mentioned in these  Examin-
ation Papers,” and does not concern us at the moment.
The first-mentioned property is that which is relevant
to the question. If a suitable “ slice > or wafer of crystal
is mounted between metal plates, one of which constitutes

100 5
consists merely of a variable resistor of about 20 ohms
wired in series between the speech coil and one end of the 95 \ o
sccondary winding of the speaker-feed transformer, ’
as also shown in Fig. 1. The variable resistor should be .
connected by means of short, low-resistance leads and S0
should have a definité * full-on ” position, in which the
resistance” element is completely short-circuited. 85
L.S.Trans. .
g 80 .
TN
set 20n ] N———
> 75 =
: -
?S 2 70 == ]
= € o5 il
- ETE N
; ‘ ——_ \
Tmr‘d 55— ] e
” P SRS | S
e £ G 5 = lis
! S O 20 40 60 80 [00 I20- /40 I60 (80
Screen/'ng—a 8 ; - i \
T e = 8 Condenser, Serr/ng = Degrees -

Fig. 3—A tuning or calibration curve for a wavemeter. Arrows
show the method of finding the condenser seiting for a frequency f
of 7,313.1 kcis. In practice, the curve would be drawn on graph
paper with considerably more squares, much smaller in size, than
those shown here, for clarity in revroduction. Hence, the readings
could be taken with very mueh greater accuracy.

Twin Flex
(Preferably screened)

Fig. }.—Remote volume control. On the left the control is on a
variable-mu valve. The method shown above depends upon
variation of resistance in the speech-coil circuil.



’

-against dial readings in degrees.
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diaphragm, it is not difficult to see how a microphoné
mav be produced. As the pressure applied to the crystal
isincreased and reduded due to vibration of the diaphragm,
varying potentials will be sct up between the two metal
plates. It is nccessary only to apply this fluctuating
potential to an amplifier in order to reproduce the
sound applied to the diaphragm.

Practically the same arrangement may be used with a
crystal-type pick-up, except that the nesdle-holder or
stvlus is attached to onc of the metal plates between
which the crystal is held. The other plate is rigid, and
therefore movement of the needle point causes the crystal
to be compressed and released.

Generally speaking, the output from a crystal micro-

phone or pick-up is less than that from a component.

using a moving coil or moving armature. Additionally,
the tmpedance of the crystal is high, and therefore a
volume control load in the region of 5 megohms is
necessary ; this resistance also completes the grid-circuit
electrically, so that thé input valve may be biased
normally. The crystal itself is an insulator.

The seusitivity of ‘a crystal microphone or pick-up is
{airly uniform above 600 cycles per second, rises slightly
down to between soo and 400 cfs, and more sharply
from - there to around roo c¢fs. Good response to the
lower audio frequencies is therefore obtained. It is
importans that the input valve of the amplifier should
have a low cathode-grid capacity in view of the high
cathode-grid load ; it should also have a very high value
of anode lead. Resistance-capacity coupling is generally
to be preferred for this valve.

3. Frequency and Amplitude Modulation

In the usual system of modulation. (amplitude modula-
tion), the audio and radio-frequency voltages are combined
in such a manner that .the amplitude of the radio
frequency is caused to rise and fall at the audio frequency.
This can be scen in Fig. 2, where a is an audio frequency,
b is a carrier wave or radio frequency, and ¢ is a com-
bination of the two, where it is assumed that roo per
cent)’ modulation is obtained ; that is, the amplitude
of the audio and radio frcquencies is the same.

In frequency modulation, the audio frequency is
applied to the ragdio-frequency carrier in si®h a manner
that the frequeficy of the latter is caused to vary at
audio frequency, although the amplitude of the modulated
carrier remains constant. This is shown diagramimati-
cally at d in Fig. 2. ;

The chief advantage of amplitude modulation is that
it is easy to apply, and can be-picked up by means of a
very simple type of receiver. Its principal disadvan-
tage i$ in the transmitter, where the power amplifier
valve must operate at comparatively low efficiency.
This is because a large handling capacity and a high
H.T. voltage arc rcquired to deal with the high peal-
amplitude modulation voltages.

One advantage of frequency modulation has already
become apparent. Another is the almost complete lack
of interference at the recciver due tasstatic and man-
made static. This is because these forms of interference
are; virtually, amplitude-modulated signals to which the
F M- receiver does not respond.

4, Wavemeter Calibration Curve

t wil be seen from Fig. 3 that the wavergeter
calibration curve shows the frequency in kilocycles,

s. Before we can use it

we mwst therefore convert the required wavelength
41 metres—to frequency in kilocycles. This is easy
enough if it is remembered that the speed of radio
waves -is 300,000,000 metres a second, or that a wave-
length of 300 metres corresponds to a frequgncy of
one megacyele, 1,000 kilocycles or 1,000,000 cyclés.

1f, thercfore, we divide 41 into 300 and multiply the
result by 1,000 we shall have thc frequency in lkefs
corresponding to 41 metres. This gives a frequency of

,313.1 kefs, accurate to the first place of decimals.

Knowing this, it is necessary simply to find this on
the vertical axis of the graph, take a horizontal line
from here to the curve, and then to drop a vertical from
the point of intersection. The point at which the vertfal

line cuts the horizontal axis gives us the correct setting:
for the wavemeter condenser. The accuracy of the
setting depends upon the scale to which the curve is
drawn and also upon the-accuracy- of division of the
condenser dial.

5. Valve-type Voltage Regulator

The circuit of one kind of valve-type voltage reguiator
is shown in Fig. 4. 1t will be seen that the controlling
valve is a tetrode, while a triodeis used as the actual
regulator. A high resistance is wired in the anode
circuit of the tetrode, while bias is ‘applied so that at
normal output voltage from the‘regulator the tetrode
will not pass any anode current. In thosc conditions
there will be no voltage drop across the anode load, and
therefore the grid of the triode rectifier will be at zero
potential. .

Should the output voltage tend to increése, the tetrode
will pass an anode current, and thevefore a voltage drop
will oceur across the anode resistor. Since onc end of
this resistor is connected to the filament of the rectifier
and the other to the grid, any voltage drop will appear
as grid bias on the triode. This bias will reduce the
output from the regulator and so correct the tendency
for the output voltage to rise.

The * regulated ’’ output voltage can be pre-selected
over a small range, by adjustment of the potentiometer
to which the grid of the tetrode is connected. This gives

&N

* rF!

AF

AFsnd RF
Amp Mod

Consta..t Frequency

+2 N n [ «

o

ol I,

AFand RF
Constant Amplitude Frequevicy Moa.

i

Fig. 2.—Diagrammatic = comparisons between ampligide and
frequency modulation. In amplitude modulation a and b combine
to form ¢. In frequency modulation, a combination of a and ¢

forms the type of wave skown at d.

»
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. vernier control of bias, from full ‘cut-off to a less
iegative potential. Values are not assigned to the
omponents, since they are governed by the particular
ralves employed. If will be understood ‘that this
rrangement is suitable only when reasonably low D.C.
wrrents are required, since a power valve—not a special
ectifier—is used as regulator.

;. Increasing Milliammeter. Range

“If the full-scale reading of a milliammeter is to be
ncreased, it is necessary to connect a resistor in parallel
with the meter. The object of this is to alldw a certain
proportion of the total current to pass through the
meter and the remainder through the shunt resistor.
hus, if half the current were to pass through the meter

d half through the resistor, the total current flowing

the circuit would be exactly twice that shown on the
meter scale. Similarly, if three-quarters of the total
current passed through the shunt and one-quarter
through the meter, the scale reading would indicate only
one-quarter of the total current in the circuit; conse-
gueptly, the meter reading would require to be multiplied
y lpur. 5

When the resistance of the meter is known, values of
ﬂitab!e shunt resistors can easily be determined by
simple proportion. Thus, if the mectcs had a resistance
of 60 ohmns, its full-scalc readimg cHild be multiplied
by ]four by connecting a resistor of 20 ohms in parallel
with it.

This method obviously cannot be applied if the meter
resistance is not known. A suitable shunt value must
therefore be found by trial. The simplest method is to
conmect the meter in series with a fixed resistor and
battery so that the currcnt passed is between one-half
and the full scale reading. A careful note should be
made of the exact veading. Next, a variable resistor
should be wired in shunt with the meter, without
altering any other connections; the variable resistor
should then be adjusted until the meter needle shows
exactly half the original current. That means that the
meter reading has been doubled, and all scale figures
should be multiplied by two.,,

- Having found a shunt to give double the scale reading
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(1o mA .in the case of the meter mentioned in the
question), the series resistance and/or.battery voltage

s
e
' =

| 3

AC. Triode S

L Regulator Q

| ©

%

2

4

+ - d:“

Rectitied supply
from +
Power Unit A

.
Fig. 4—How a triode and tetrode moy be used to provide
accurate voltage regulation of a low-current mgb[u.

ghould be altered'so that the needle gives a reading of
5 mA; the actual current in the circuit is then 1o mA.
Another variable resistor should then be wired in parallel
with the meter and the original resistor. Ieaving
everything else as before, this resistor should then be
adjusted carefully until the needle points to 1 mA.
That_means that the previous scale reading has been
multiplied by five, or the original reading by 0.

In practice, it may not be convenient t0 use pioper
variable resistors, but a wire-wound resistor, can be
made up to approximate size and the length of wire
gradually reduced until the desired scale reading is
obtained. In thisarespect it is worth remembering that
the normal resistance of a good moving:coil milliammeter
reading up to 5 or 10 mA. is generally between alout
50 and 100 ohms. The resistance of 36-gauge Eureka
wire is 14.84 ohms per yard.

BBC's Music Plans for the Winter

THE B.B.C.’s autumn-winter schedule of music

programmes is more comprehensive and ambitious
than ever, and has been planned on a scale to give it
artistic unity as well as progranune diversity.

The B.B.C. Symphony Orchestra began on October

6th a series of fortnightly symphony concerts each of .

two hours’ duration, and these will include outstanding
classical masterpieces as well as representative modern
music.

More choral coucerts will be heard during the winter
scason. Choral socicties in the. North, ‘Luton and
Leicester, as wéll as the B.B.C. Chorus, will co-operate
with the orchestra in the performance of great British
works such as Elgar’s ‘‘ The Apostles,” and Waltons
“ Belshazzar’s Feast.”” The second \Vednesday of every
month will be devoted to chgyal and orchestral pro-
grammes. It is hoped to give Delius’s *“ Mass of Life ”
and Bliss's *“ Morning Heroes.” In addition, and alternat-
ing with these broadcasts, the B.B.C. Chorus will

collaborate with the Symphony Orchestra in _giving
uch classical choral works as Bach’s St. John Passion

d Beethoven’s Mass in D. This will be the first broad-

“-ast performance of the St. John Passion in its original
form.

Opera will play a big part-in the scheme.. An important

opera will be broadeast from a studio on the flast
Wednesday of every month, and on Saturdays. Every
month a performance by the Sadler’s Wells Opera

Company will be heard. Three * centenary” opera
programmes are planned : ‘ Don Pasquale,” * The
Bohemian Girl,” and * The Flying Dutchman.”

Listeners are frequently asking for repeat perform-
ances of new works given at the Proms and in the
studio, in order to get better acquainted with them.
During this season, on Thursdays and Fridays, there
will be performances of important new works recently
played for the first time at the Promenade Concerts,
and also of neglected works of the nineteenth century,
such as Liszt’s “ Faust Symphony” and Maller’s
*“ Das Lied von der Erde.”

The impoitance of Sunday as a listening day will
be stressed. Every Sunday a compléte concert will
be. broadcast by an orchestra”such as the London
Symphony, London Philharmonic, Liverpool, Hallé,
and Birmingham Orchestras. The ‘‘ Music of our Time ”
series, which met with great success last year, will be
continued and will include such vital and significant
works as Stravinsky’s ‘ Apollo Musagetes,” Shostako-
vich's * Leningrad ” Symphony, and a new symphony
by Hindemith, Bliss’s Piano Concerto, Prokoficv’s
Second Violin Concerto and Janacek’s Slavonic Festival
Mass. '

Fivst-class artists have been engaged for a series of
chamber-music concerts, when some of the great
masterpieces in this medium will be broadcast also on
Sundays.




'PRACTICAL WIRELESS

November, 7450

Alternatind Current

Parallel Circuits : Power in an A.C. Circuit

(Continued from tage

The Parallel Rescnant (Rejector) Circuit
N alterpating p.d. of I volts, when applied to a parallel
A circuit consisting of a condenser and an inductance
as shown in Fig. 21, will canse a current 7 to flow.
whose magnitude will depend upon the values of EwC
and F/oL. If we assume that there is absolutely no
resistance in the circuit, we can simply draw the current
throngh L (Flel) lagging E by go dcg. and the current
thirough C (EFwC) leading E by a similar angle. The
s of these vectors will then give the tota! curzent
flowing in the circuit, and three diffcrent results may
rezult from this calculation.  These ar.e*as follows :

i =

=2
}—i{
=
G
m

Fig. 21 —Three possible vegior
conditions of the parallel resofant
cireuil, where 16=EwC and I

EloL. Y 3

(i) E/oL may be greater than LwC, in which case.

their sumis a vector whose length is E(1/oL — (), lagging
behind the applied e.m.f. by 9o deg. The circuit then
behaves as a pure inductance whose itnpedance can be
shown to be equal to wL[1—w?LC.

(ii) E«C may be greater than EjwL, in which case
their vector sum is a vector whose length is given by
I(wC—1/wl), leading the generator e.m.f. by go deg.
The circuit then behaves as a pure capacitance whose
reactance is given by oL[w2LC—1.

(iii) The vector EwC may be equa! to E/wL, when
their sum will be zero. In this case the impedance of
the circuit==/// =infinity, since I is zero. This is
the resonant condition of the circuit, and the resonant
frequency fo is such }l\at ElolL=EwC.

Resonance of a Paralle! Circai:
At resonances

Elel. =EoC.
1fel. =oC.
w? =1/LC
1 =1f2r \/Z—C
In the practical circuit resistive clements are always
present, and the vector representation of this case

is shown in Fig. 22(a}. Since most of the resistance is
obviousty in the inductive ‘branch, the current through
the condenser
branch is shown
leading the / / /

applied p.d. by gc I ara e L

deg., while the .
current  through /
the inductance
lagson the applied
p.d. by an angle
The sum ot v
these two vectors ¢
will give the
resu.tant current
I, the total cur- 1
rent flowimg. L
At the resonan{

Fig. 22.—~The practical paralle‘ cirbuit

: The Operator j
430, Seplember issuz)

Mutual InductiVe Coupling

point, when I is in phasz with the applied p.d., this

resultant ywill be along the reference vector E, this

state of affairs being shown in the triangle of Fig. 22(b)
For resonance :

~Iysin g=1I¢
Sin d=wL|vR2F L2 . Cos ¢=R|yRET o?L2
E ol
- BaC= e ———
VR24 212 VREF 2L

.. C=L{R2{ 22
L C(R24o?L2) =L
w2l2C2=] — CR?
=L —-CR2[L2C,
~1[LC=RYLE:
o= vI1[LC—R?L?. .
Therefore the freqlel_'lcy at Tesonance is given by.:
fo=1/2ry/1[LC — R2[L2

Impedance of a Parallel Circuit at Rssonance
Let the current at resonance = Jg.
Then Zo=E[lo=E[l cos .

_ENRE+ L VR 1oTL? /R
= T~ R = R

R24+(1/[LC—R¥LYL? R4 (L’LC)—R?
=g R o R

» =LJCR.

Since the current is-in .phase with the generator
voltage, the impedance Zy must be a pure resistance.
We define: |

Inipedance at resonance:Dnd]%mic Resistance= Ry

Rela'ion Be.ween I, T¢ and Io -

As we saw earlier, if the resistance of the parallel
circuit is zero, the vector diagram becomes as in Vig: 21,
where I, lagged E Dby exactly go deg. and was exactly
antiphase to I¢.  The circuit then has an infinite. R},
and the feed current is at Zero. In practice R is never
absent, and I is not exactly antiphase to I¢.

Since, however, R is generally small, we can say :
I:=lg=the. Circulating Current.

We have : .

I(): E/RD ]L=E/\/R2+(002L2 or 1'eaHy E./moL

L Igllo=E|loL. RplE=RploL.

Ic,

A (b)

with resisfance, showing the resonant condition in the triangle (b).

{
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|
l
|
|
|
1
|

o fo

Fig. 23.—The response curve for the parallelcase.
&

_ Thus Dby introducing a condenser in parallel with the
inductance, we_have increased the impedance of the
circuit from wgl to Rp.

Thus Circuit Magnificatien— Q Factor = RpfwoL=1c{l0o

.. Circulating current=Q X Feed Current.

Ot}l‘/z(rl Iuscful f(or’ms of Kp are:

=R X (3[R, L[C)-gft)*
Also Rp=w¢L.Q. 4 _‘1 .

Selectivity of a Parallel Circuit

At resonance, impedance is a maximum—theoretically
—Rp, and as the frequency deviates from resonance the
response decrcases (Fig. 23).

Thus the peakiness of the response curve is agaiii a
measure of the ability of the circuit to discriininate
between frequencies. The peakiness is again dependent
upon .

Power in an A.C. Circuit

During a complete cycle of voltage the power consumed
*hy a circuit varies irom instant to instant, and its
mean value over a complete cycle is what is normally
inferred.

When there is current flowing in a circuit, such as
a purcly capacitive one, power delivered during one
quarter cycle is returned to the gencrator during the,
next, and the power consumption of the arrangement is
zero. This is known as * wattless ” current. In actual
practicc such arrangemeuts do not exist and power is
consequently taken. As will be readily seen, the phase
" angle ¢ is onc of the main factors in the probiem.

Let e=ésinowt
i=1 sii (ol +P)

® A o
O = {80
s Q/\
/ - )
ST g i >
|
Fig. 24.—An explanation | X
of the function of the -/
operator j in A.C. calcu- l
lations. |
Y

where ¢ is the phase angle between ¢.and 4

The power at aiy instant p=e i

=& sin wt. § sin (ot4¢)
=61 .1/2 (cos—(P)— (2 cos wt+d))
=4 1/2 {cos p—cos'(2 wt+P))

Now take the mean value of p over a complete cycle.
Since & is comstant the first terngds constant, while over
a complete cycle the nean vali®of the sccond term is
zero.

.*. Mean Power=P=2¢ /2. cos ¢
é- 1

>

T2 V2 cos ¢

p=EI cos &
The Operafor i

Alternating ~ quantities are represented Dby vector

diagrams as we have seen. The operator j, or j notation,
generally facilitates calculations involving thesc vectors,
j being the square root of minus. t.e., ’
j =v—IX

and so on.

In Fig. 24, cousider the vector X to be capable of
rotating about a point O. As the veetor is rotated,
whether in a clockwise or an anti-clockwise direction,
through an angle %, it changes in value from +X to
—X; in other words, the rotation is cquivalent to
nuultiplying the vector by — 1.

It is possible to look at it in this way: the angle %
is two successive rotations of o deg. and the vector 1S

5* z‘ﬂfﬁ

i
|
—! 4
Fig. 25.—The resullant vector / A2+-B2, leading vector A by ¢,
whick can be ‘written as A+jB in the j notation.

multiplied by v'—1 at cach rotation. Thus when X
passes through go ‘deg. a right angle, the value of it
changes from .X to jX, j being +/ —1.

Now .Y muay rotate clockwise or anti-clockwise, and it
is general té adopt a convention to distinguish between
these two possibilitics.  This couvention is simply that
if:a vector .X, lying horizontally, moves in an anti-
clockwise direction through go deg., its value becomes
jX . if it moves clockwise through a similar angle its
value becomes —jX. ) g

Consider the expression (4--jB). This simply means
{hat added to a vector 4 is another vector B, I leading-
A by go deg. If (Fig. 25) the vector sum of these two
quantities is Z, then: it

2=y APTB?, ahead of 4 bc)sl an/ elmglc $, where
tan ¢=DB[ld.

The expiession (4 +3B) is therefore the vector whose
length is +.12+B%, leading o by the angie ¢, and
contains in a conyenient form all the information therein
set down.

The table below gives a few esamples of impedances
written in the normal and the j notation :

T In\xped-;;xce. Normal. ’ j Notation,
L. Heurics oL | joL
C. Farads | 1/eC 1/joC
L Henries-- R Ohms VRt L R-tioL
C Farads-+ R Ohms V2 (1joC2 | R—jleC

S
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Coupled Circuits ,
‘We will conclude this A.C. survey with a brief talk
on coupled circuits and the transforiner.
Coupled circuits arc arranged such that energy
supplied to one may be transferred to the other.

Common Coupling
Any two circuits which are coupled together by a
common impedance have a coefficient of coupling that is
cqual to the ratio of.-the common impedance to the
square root of the product of the total impedances of the
same kind as the coupling impedances ‘that-are present”
in both circuits. (Fig. 26.)
The coupling factor is K
i.e., for common inductive coupling :
K ol B0 55 Lol REnSRRRR S
Vi (L1+Lm) (O] zZz +74m) . \/(141+Ln1)(L2+L1)1)
and for common capacitive coupling :
1/0Cm

3

(Cl +Cm/CICm) 1/0) (C?+ Cm/c'lczn)

CiCa/v(C1+Cy) {C2+ Cw)

Fig. 26.—Inductive and capacitive coupled circuits respectively. °

Mutual Inductive Coupling

Consider the inductively coupleg circuits in Fig. 27,
where there exists between the coils a éertain mutual
inductance M. The one circuit contains an alternator,
of variable fréquency, and is called the primary; the
second circuit is known as the secondary.

The.coupling between primary and secondary depends
upon the relative positions of L, and L and its greatest
possible value occurs when the flux created by a current
in one, links with all the turns of the other. It can be
shown that with this maximum coupling, the coefficient
of coupling %

oM
Vol ol

The maximum theor-
etical value of %, the ;A
coupling factor is unity, ‘
but in practice this value
is impossible to- achieve
due to flux leakage and
other losses.

‘Tite greater the value
of k, however, the tightet
are the circuitssaid tobe
coupled, while when % is
small the circuits are said
to be loosely coupled.

- 1‘/1 -
Ny

L

=
)
|
!.
|
1
!
]

»
Reflected Impedance
Let Zy be the impe-
dance of the primary
alone.

7

e
Z

(a)

November, 1943
. C,
g ]’l
l L5
v O
Q

Fig. 27 —Inductively coupled circuits with mutual-inductance M.

Let Z> be the impedance of the se¢ondary alone.
The current 4, in circuit 1 will induce e.m.f. in circuit
2 which is given by :
e = M. dundt.
Let i1=171 sin o, then diyjdi=wi sin (wi+9o° phase
shift)y
. oer = oM.
The current in the secondary :
iy =co/Zas=wMi\[Za.
Now, by applying Kirchoff to the primary circuit :
V=11Z:+(e.m.f. induced in circuit 1 due to current
g in circuit 2}
0Z1+wMis
1‘121+¢oM. ml\'ﬁl/Zg
1214 (02M2]Z2)i)
1(Z1+ (02 M?/22))
Hence the presence of the secondary circuit increases
the effective impedance by an amount :
w2M2(Z,

T

>

Loose Coupling

Consider the case of two identical circuits, both
tuned and coupled together, i.e., circuits
separately to the same frequency.

In this case & will be very much less than unity.
The setondary cwrrent will be small and the reflected
imnpedance inlo the primary will correspondingly also
be small. Thus, if the input V' be constant in amplitude
and variable in frequency, i1 will vary as for a series
resonant circuit (Fig. 28(a)).

We have seen that :

e2 wMiy
and since w does not vary greatly over the peak, the ey
curve will be proportional (the same shape) as the 7,
curve~(Fig. 28(b)).
We also know that:
io=egfZa=wMiy[Za.

Thus, as resonance is approached, e; increases and Zg
decreases so that, 49 increases very rapidly. The ¢z curve
(Fig. 28(c)) is therefore very selective.

(To be concluded.)

A

2

(<)

i
!
I
|
f
f
v l r
>t ———r

(8)

Fig. 28—Curves obtained from t he circuit of Fig. 27 with loose coupling shn'wing the selective f2 ¢ urve.’

tuned -
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The ** Fluxite Quins” at Work

One day young OO had a fright,
Thought the radio set was alight.
With unerring aim
She extinguished the flame

(And old .EH — mending wires with
Fluxite.) -

&

See that FLUXITE is always
by you—in the house—garage
— workshop -— wherever
speedy soldering is needed.
Used for over 30 years in
government works and by
the leading engineers and
manufacturers. of all
ironmongers—in tins,
8d., 1/4 and 2!8.

Ask to see the FLUXITE
SMALL - SPACE: SOLDER-
ING SET—compact but sub-
stantial—complete with full
instructions, 7/6.-
' 0
To CYCLISTS : Your wheels will NOT
keep round and true unless the shokes
are tied with fine wire at the crossings
and SOLDERED. This makes a much

stronger _ wheel. It’s  simple—with
FLUXITE—but IMPORTANT.

«
The FLUXITE GUN
‘puts FLUXITE ks
where you want it
by a simple pres-
sure. Price 116, or
filled, 216

ALL MECHANICS W/ILHA

PRACTIEAL WIRELESS B, i
COMMUNICATIONS DEPEND...
M

e

.lN countless  instances
quite intricate pieces
of apparatus are wholly
dependent on the proved
reputation and reliability
of their coniponent
parts. i

All products from the
House of.Bulgin are pre- ‘
eminent for superior de- ¥
sign and workmanship, and !
every article bearing our
Trade -Mark has to pass

BULGIN exacting and exhaustive :
FOR TRANSFORMERS tests during the course of |

its production. 2
HE largest and most extensive range of . q
midget and ultra small intervalve We ask the kind .mdl‘”
{voltage) transformers in the world. Pre- § gence of the pubhc on
vided with high-p cores and carefully delivery unti! Peaceful i
praportioned windings of finest enamelled- conditions return. w

copper wires. All joints welded ; mano-
metallic from start to finish for long life
under all conditiens.

IT SIMPLIFIES AL. SOLDERING

Write for Book on the ART OF * SOFT "
SOLDERING and for Ledflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, also on * WIPED
JOINTS.”  Price Id. each.

FLUXITE LTD. (DEPT. W.P.)
BERMONDSEY ST., S.E.1.

‘ 7&".-'6‘.5‘-#:5: E R
A.F.BULGIN &€0.,LTD.,BY

TEL. RIPPLEWAY 3474 (4 lines)
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i’OR THE
RADlO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an 1. €. S. Radio
Course learns radio thoroughly, com-
plefely. practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciplés of radio, we want to show our
students how to apply that training in
practical, every-day, radio service work.
We train them to be successful!

INTERNATIONAL. cbnnss‘ronb:ncz’ SCHOOLS

Dept. 94, Internahonal Buiidings, .
Kingsway, London, W.C.2.

Please explain fully about your instruction in the subject
marked X

‘Complete Radio Engineering
Radio Service Engineers
Elementary Radio Television
i you wish to pass a Radio examination, indicate it below.
British Institute of Radio Engineers
P.M.G. Certificate for Wireless Operators-
Provisional Certificate in Radio Telephony and
Telegraphy for Aircraft
City and Guildg Telecommumcatlons
Wireless Operator, R.A.F.
Wireless Mechanic, R.A.F.
Special termms for members of H.M. Forces

.

Le the r“nanufacturersof VARLEY

products assist you.
SEND USy YOUR ENQUIRIES,

Standard units available up to } K.W.
or to your speciﬁcation.

I.OUDSPEAKERS

As in the past, so in the :"
future. The highest possible 2
quality of reproduction will
emanate from Loudspeakers
bearing the name

CELESTION
The Foremost Name in Sound |
‘Reproduction.
Supplied ‘against
Orders only.

&
Priority t

i
CELESTION ugxzfi

Acaustical Enginesrs.

KINGSTON-UPON-THAMES, SURRI
mapt»m K*Agsson 8636-7-8

When they
have finished
< | their vital
war service

— the dependable
BATTERIES will again be
 available 1o all

FOR RADIO. CARS, MOTOR CYCLES,
COMMERCIAL VEHICLES, AIRCRAFT, Ete.

Sales Concessionaires :
HOLSUN BATTERIES LTD.
137, Victoria St., London, S.W.I
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Secondary

satteries—

Operating a Chargirg Station
" By G. A. T. BURDETT, AMILILA, - 3

Continued from page

HE first essential in the charging of batteries is a
supply D.C. or continuous current of electricity. .
Since the supply of electricity in this country,

with few exceptions, is A.C. having_a frequency of
50 cycles per second, some form_.of rectification is
necessary. It is assumed, however at this stage that a
centinuous current supply is available.

Receipt of Batteries
Upon their receipt from the customers, batteries
should be labelled with the name and address of the
customer, examined and tested - and
particulars of such tests recorded in a
Dook (scc previous article).

Fig. 1.—A cq{‘l
tester "~ on load.

‘Load- This may
be varied by using
resistors Qof
gifferent valves

Examination of Batteries .
Carry out a general examivation of the battery t
ascertain  whether the case is cracked or otherwise
damaged, whether terminals or vent plugs are missing:
and, where possible, if the plates are buckled, broken
or badly sulphated. Clean all terminals and smear

Vascline over them,

Testing

Measure voltage of each cell and the S.G. of the
clectrolyte. Measure the level of the clectrolyte above
the plates and if this is low top up with distilled water
after the S.G. hgs been incasured. As pointed out
earlier in.this scries, the volumeter test is of little
pracigcal use unless a cwrrent is flowing through a cell.
Therefore the cell tester (Iig. 1) should be used. This
incorporates a suitable load for testing cach cel], and
will indicate whether a ¢el! is in a bad coudition, e.g.,
shorting of plates.by foreign matter or shreds of active
material—normally called * treeing.” A cell in such
a condition should carefully be watched and frequently
tested during charging. The batteries should then be
placed on a special bench reserved for discharged
batteries, and if these arc placed in order of precedence
for charging, considerable time wi.l be saved. Batteries,
of course, arc not necessarity charged i order of their
receipt, someybeing morc urgently required than others.
The morc .urgent will be placed on - the bench for
immiediate attention.

Vent plugs arc removed just prior to gonnecting the
bitteries to the charging board. Here again some sort
of system should be adopted, or later difficulfy will be
experienced in finding the right plugs. \Where batteries
have removable lids, it is usual to place the vent plugs
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inside the iid during_charging, while in other cases
the plugs may be stowed on top of the battcry. When
neither of these miethods is possible, great care must be
exercised to ensure that plugs are not mislaid.

Testing Polarity of the Supply

Although the output terniinals on charging. boards
are usuallv. marked positive and negative, it must
not be taken for granted that thcy are connected up
* the right way round.” Mistakes can happen, especially
where alterations to the plant .have been carried out,
or where the boards have been out of service for some
time. It is therefore advisable to test the polarity at the
output, and this may be done in a number of wavs.
Tig. =2a illustrates the most conventional inanner.
A pair of wires is connected to the output terminals of
the charging board, and the end of one is placed in a
glass or jar containing a solution of sulphwric acid orv
salt water. while the dther is connectcd to a lamp
resistance (the voltage of which must not be less than
the voltage of the. D.C.! supply), a lead fromn which is
also placed in the:glass by stheide of the former one.
When the D.C. current is switched, on bubbles will form
around the bare wires.. The onefrom which thc greatest
number of bubbles rise is the negative lead. As an
aiternative, the wires can be connected to two lead
strips which are placed in the weak electrolyte. Bubbles
will rise at the negative strip, while the positive will
turn a chocolate brown,

Another ncthod is to draw a pair of wires across a
slice of raw potato. "The positive lead will trace a green
line resembling green ink and the negative will cause
bubbles to form (IFig. 2b). A further mcthod is to wet
a piece of ordinary blueprint paper and draw both
wires across its surface when the positive will trace a
white line. Boolks of polarity testing paper (reseimbling
blotting paper) may be purchased and- these will give
similar results.

. 3

To OC. Supply
under test
_for polarity

Rew Potato

Excessive
bubbling
/ndicates

negative lead

Fig. 2—Twe methods of iestine the polarity of the supply at
the outpul terminals of the ckarging board.
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Connecting Batteries to Charging Board
Batteries should be connected to the charging board
in such a manner that the plant operates as near to its
normal capacity as possible. For instance, if a charging
plant has a D.C. output of 6 amps. 36 volts the maximum
number of cells which may be charged simultaneously
is as follows : |
Ascertain the number of cells which may be connécted
in series (see Fig. 3). For lead acid, allow 2.8 volts
per cell and for alkaline 1.85 volts per cell. These
values allow for the maximum back E.M.F. of the
cell when approaching a fully charged state. Therefore
the number of cells which may be- copmected in one
serfes is equal to:
For I\,’eald Ar:idf%ageries—--I .
oltage of D.C. supply_ 36
P.D. of each cell 28 ME celld,
For Alkaline Batteries—
Voltage of D.C. supply 36
e P.D. of each cell 1.85
D.C. supply of a higher or lower voltage will allow a
proportionally larger or smaller number of cells to be in
series respectively. The usual 20 amp./hour cell has a
charging rate of 2 amps. With a single series method,
shown in Fig. 3, it is obvious that a possible extra
charging current.of 4 amps. is not being utilised, viz.,
the maximum output is 6 amps., charging current in the
example 2 gmps., which leaves 4 amps. available.

=say, 19 ce]]s‘.

Series-parallel Connections

Fig. 4 illustrates how batteries may be connected in
series/parallel in order to utilise the maximum possible
output. Three sets ‘of series batteries of 12 cells per
series are connected, each seties in parallel with the
other series. As the total charging current is 6 amps.,

The

total capacity of the plant is therefore utilised, e.g.,
36 volts' 6 amps.’ will charge simultaneously 36 2-volt
cells, cach at a'rate of 2 amps. Although the theoretical
charging current through any series connected in ‘the
above manner is 2z amps., the actual charging current
passing through will depend upon a number of factors.
For instance, 1f one series of the batteries are in a good
vondition and approaching full charge, but another
series is badly sulphated or fully discharged, only a

the current throug\) each series is §=2 amps.

Batteries connected in the above method also require
almost constant attention from the operator. Should a
connection on one series break or become corroded, and

so interrupt the current to that series, the full curient .

will flow through the other cells and possibly damage
them. Fig. 5 sliéws the effect of a severed connection
on one series of cells, which entirgly discpnnects them,
resulting in double tHe current, e.g., 6 amps. instead of
3 amps., passing through the remainder. It is obvious
irom this that serious consequences may result from the
adoption of sucl methods.

To eliminate these contingencies it is advisable to
install a variable resistance in caclh series, as illustrated
in Fig. 6. Each cjreuit is thus independent and should a
connection be severed there would be no rise in current

D.C. 36 vorrs

4.? <E~ 2 smps

B3 a5 - |
G4l
L3

Fig. 3.—Twelve 2 wvolt cells (Vlead acid) connected in serics.

Maximum bac M.F. of cells when fully charged=2.8% 12
=33.6 vdlts. Allowing margin of 2.4 volis.

through the other as the flow of current is controlled
by V.R.1 and V.R.2 respectively. It is not necessary
to install separate ammeters where these are not at hand .
One ammeter alone will be sufficient provided piugs and

small proportion of the total current available will = jacks or some other suitable arrangement is provided

pass through the former, as most of it will be forced
througlh the other series, in proportion to their respective
states of discharge. " Batteries connected in series
parallel are therefore liable to be overcharged unless all
batteries have practically ideantical conditions.

- D.C, 36 Volts
6 .amps kL = ‘6 Amps._
¥ = < O =

Twelve 2 Volts Cells charging at 2Amps

for inserting the ammeter when interrupting the flow
of current. The clip-on or tong type of ammeter is
suitable for this purpose provided the instrument has a
wide scale, e.g., the full scale of the instrument is
, utilised for the range of current to be measured. Should
the® maximum current be 5 amps., the range of the
instrument used should not exceed this by moge than
1 amp. .

Charging Rate
In each of the above examples, the charging rates
given have been hypothetic and not related.to anmy

All charging at 2 Amps

Fig. 4—Batterics connected inseries-parallel. For charging maximam
output 36 velts 6.amps, (Lcad-acid type 2.8 volts per cell.)

D.C Supply
<3 A A et (O
if =
= Two 12 Volt(6 Cell) Batterres & ol s +
< / charging at 2 Amps X
~ =
3 Ot o0 | 5 n- Omt=
=0 | Ot=0 | O oo = ™ o 4 - )
2 [0 00 | ome0 [ om0 | & OO | & =0 | om0 w0 | O
s 8
N Two 6 Vot (3Celt)  TwodV(2Cel) Two 2V No Current Flowing
i / Batteries Cell L ¢
'—"? O O==0 | & —-4? g | = '-? =
M . + o) T
_ = Onu | O ©
O & O o O -
Lead Severed

Fig. 5~Two sets of series batteries connected in parallel,
Open circuit on’ ene sel causing double current to flow through
the other sel.
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particular size of battery. To preserve Datterics,
particularly the lead acid type, they should not be
charged at higher rates than laid down by the malkers.
This is usually printed on the label, together with the
capacity in amp./hours of the battery for different rates
of discharge. Frequently batteries are received for
charge where the lahels are removed and some method
of ascertaining the approximate capacity is desirable.
This is carried out as follows : :

Capacity of cell=Two-thirds of arca of positive p:ate
X nuymber of positive plates in the cell.

For example, a cell is received for charge having
seven positive plates, the area of one being sin. X yin.
The approximate ecapacity=3X 5X 4 X 7=93 amp./hours.

Charging rate is usually at the 10-hour rate. Thercfore

charge at %‘i:g amps. approximately,

Unless the Dbattery is required urgently, a lower
charge at the .12-hour rate is advisable. This will be

B_
12_7=8 amps.

A battery is not to be considered charged when the
10-hour or 12-hour period of charge respectively is
reached, but should be ascertained as follows,

Indications of a Fully Charged Cell

The lead acid cell is charged when—

(a)_ All plates in each cell are'fredly gassing. A
badly suiphated cell will gas freely soon after it is put
on charge and the electrolyte will be of a milky colour.

This is not an indication of a state of full charge and -

after a while, depending upon the extent of sulphation,
the gassing will cease and the real gassing commences
when the battery is reaching fully charged.

(b) There are no further rises in tle voltage of each

cell with the current flowing when three consecutive

readings are taken with the voltmeter at intervals of
not less than 13 minutes. :

{(c) Theré are no further rises in the S.G. of the
eledtrolyte with current flowing when tested with the
hydrometer at three gonsecutive intervals of not less than
15 minutes. & 5

An alkaline batlery is ¢harged when there are no
furtlier rises in voltage with the curvent flowing when
measured with a voltmeter at at lcast three consecutive
intervals of 15 minutes. An alkaline battery may be

O.C Supply
o
VR ¥
ul & i
§l§ A
Sle
Py WY =0 | O 2 e
" + +
fon I fon Om=0 |
o
g peaD 9-1 o0 | Ompumest
= - -+
o | om=0 L() Omt=y

Fig. 6.—More :atisfaclory method of connecting

A batteries in series-parallel to ensuie agoinst over-

charge should a conncction be severed on one or

more sets. Instead of one ammeter for each series,

tlugs and jacks may be provided, with one ammeter
connected (o jack for periodic checking.

safely *“ overcharged ” without causing harm and it is,
in fact, advisabie to err on the side of overcharging.
As the S.G. of the electrolyte of an alkaline battery is
constant duaring charging and the cell gasses throughout
the period of charge, no regard can be paid to either of
these .signs for determining when an alkaline battery is
fully charged.

Designing Al

_wave Receivers

Notes on the Llayout of an Efficient Four-valver

® AOST commercial all-wave receivers are of the super-
ld heterodyne class, and the amateur is inclined to

be a trifle bewildered by their complexity. While
admitting that superheterodyne reccivers as a class
are 1flore complicated than T.R.T%. receivers, the writer
isinclined to think that most amateurs are quite capable
of designing their own all-wave receivers, provided they
have thoroughly grasped the principles of superhet
receivers. .

By “design” is meant the physical form the receiver
will ‘take. An examination of a variety of commercial
designs will reveal differences in the layout of parts,
and the finished receiver may take a variety of shapes
and sizes, according to the ingenuity of the designer.
For gxample, it may be large enough to form an imposing
piece of furniture ar a real midget, notwithstanding that
nearly -all superhet receivers are designed around the
same basic circuit.

The amateur, however, has not the same facilities as
the research department of a commercial concern,” He
may not be able to procure the necessary IF. trans-
formers and, for want of the proper instruments he might
not be able to align them properly cven if he did get
them, Fortunately there is a way out of the impasse
by an adaptation of. the short-wave converter scheme,
in which the converter is not a scparate unit but-forms a
part of the all-wave receiver itself. This does away at
once with the necessity for changing aerial and earth,
and als» connecting up the batteries to the converter—
always a troublesome business with the possibility of
inferior results due to wrong connections.

Four-valve Circuit
The diagram gives the circuit of a receiver evolved
designed for this purpose. It contains no parts which

- cannot be procured easily by the amateur, and provided

it is soundly and sensibly constructed should give no
trouble whatever in operation.

It should be pointed out at once that with this circuit
superhet results are only possible on the short waves;
on the medium and long waves the set functions as a
1-v-1 straight receiver. of the ordinary type. This,
however, is no disadvantage, since with modern valves

. the sensitivity and selectivity of such a combination are

ample for all ordinary requirements, and it is only on
the short-wave side of the spectrwyn that something
superior as regards selectivity and sensitivity is required,
and this the superfet alone can give with the minimum
number of valves.

An examination of the circuit shows how the scheme
operates. With the filaments alight, and all Datteries
connected, the receiver is ready to opcrate as a short-
wave superheterodyne when Si is in the left-hand
position and S2 closed. All that pertains to the- short-
wave converter is on the left-hand side of the vertical
dotted line, while the conventional three-valve receiver
is confined to the right-hand side of the dotted line.
By moving St to the right and opening Sz, the receiver
is ready to reteive the medium and long waves.

To do this the .00o5 mfd. gang condenser is manipu-
lated in the usual manner. Since the aerial is connected
to the aperiodic winding of the coil preceding the H.F.
pentode with the aerial switch in its right-hand position,
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and the filament circuit of V1 is broken, it is obvious
that the circuit wilt function as a straight three-valver.
No trimmers are shown across the .0ooo5 mfd. gang
condenser, but it is essential that these be present and
adjusted for optimum results. Tlie reaction condenser
is used in the normal manner when receiving the medium
and long waves.

To convert the circuit into a short-wave superliet the
0005 mfd. gang condenser should be placed at the top
of the long-wave band, or it may be placed at the bottom
of the long-wave band in the region of 300 kilocycles or
1,000 metres. There is a distinct possibility, however,
that the pasticular coils used may be more efficient
on the medium waves, in which case the wave-change
switch should be manipulated to bring the medium
waves into service, and the gang condenser adjusted for

WIRELESS November, 1743

in the same manner as norinal short-wave practice, and
it should be noted that the two short-wave coils (the
aerial and oscillator coils) are identical, the nccessary
frequency shift being achieved by means of the 40 m.mfd.
trimmer or tracking condenser, which is simply manipu-
lated to bring the stations to their loudest after they
have been tuned in by the .0oor3 mid. gang condenser.

For very weak S.W. signals the reaction condenser
may be brought into play, taking cdre that it docs not
cause oscillation. Volume on all signals can be controlled
by means of the potentiomefer, VIRz, which is connected
to Vz rather than to VI as otherwise it would not be
able to control the volume when the medium and long
waves are being received. j

This is. an efficient solution to the all-wdve problem.
It is worth while having a good slow-motion drive .
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gircuil diagram of a receiver which operates as a superhet on shorl waves,
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and as a T-R.F. receiver on medium and long waves.

he S.W. mixer-oscillator circuit is on the left of the vertical broken line, which indicates the position of the metal screen belween the
two scctions of the complete receiver.

either 545 kilocycles (530 metres) or 1,500 kilocycles
(200 metres) the exact frequency which will give the

. optimum results being dependent upon the efficiency of
the coils at various frequencies. There is, of course,
nothing to prevent the choice of a frequency in between»
these linits, but if the frequency happens to be in a
congested part of the broadcast band there is a likelihood
of second channel interference, so that the extremes of
the band should be chosen. Whatgver frequency is
chosen constitutes the intermediate frequency of the
superhet receiver, and the gang condenser should not
be touched during the subsequent exploration of the
short-wave- band, which is’carried out on the .00015
mfd. short-wave gang condenser.

8.W. Section

On the short waves the heptode (V1) is brought into
service, with its associated aerial and oscillator coils.
Tn the anode circuit of the heptode'is an all-wave H.F.
choke of good quality,sand this valve passes its output
via a .ooor mid. condenser to the aperiodic winding of
the-I.F. transformer. Coil changing can be carried out

mechanism to both the gang condensers—the gase of
handling amply repays the added trouble and expense.
As far as the actnal construction goes, it is best to keep
the wiring as short and direct as possible ; crect a screen
between the converter and the rest of the set, and avoid
hasty workmanship.

JUST PUBLISHED

REFRESHER COURSE IN
MATHEMATICS
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GEORGE NEWRNES LTD.
Tower House, Southamgion Street, Strand, W.C.2
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GALPINS

" FAIRVIEW,”
LONDON RD., WROTHAM, KENT.

TERMS CASH with ORDER.
No €.0.D.

Regret no Orders can be accepted from Eire
or Northern Ireland.

ELECTRIC LIGHT CHECK METERS,
well-known makers, first-class condition,
&lectrically guaranteed, for A.C. mains
200250 volts 50 cy. 1 phase 5 amp, load.
10/- each ; 10 amp. load 12/6, carriage 1/-.

1 K.W. TRANSFORMER., input 100 voits
at 100 cycles, single phase, output 10.500
yolts, centre tapped to earth. Price
£4/10/-. carriage forward.

HEAVY DUTY CABLE, V.IK. and
braided, in first-class condition. sizé 37/13,
lengths 30 to 40 yards. Price by the length,
5/- per yard. carriage paid, or /- per yard
for short lengths, carriage paid,

1 K.W. ELECTRIC FIRE Element, size
16in. x 1fin. x lin., for 220 v. mains A.C.
or D.C., as new, 6/- each post free.

ROTARY CONVERTER, D.C. to D.C.,
input 48 volts : output 2,500 volts at 1 kW..
co?gition as new. Price £10. carriage
paid. .

! WATT WIRE END Resistances, new and
unused, assorted sizes (our assortment)
5/6 per doz. ; post free.

SOLID BRASS LAMPS (wing type) one-
hole mounting. fitted double contact small
B.C. holder and 12-volt 16 watt bulb, 2/6
eafdh. post free. or 30/- per doz., carriage
paid.

TUNGSTEN CONTACTS, 3/in. dla.. a
pair mounted on spring blades, also two
high quality pure silver contacts 3:igin.
dia,. also mounted on spring blades. fit for
heavy duty, new and unused ; there is
enough base to remove for other work.
Price the set of four contacts. 5/-, post free.

AUTO TRANSFORMER.  Rating 2,000
watts, tapped 0-110-200-220-240 volts, as
new. Price £9, carriage paid.

RESISTANCE MATS, size 8in. by 6in.,
set of four, 80-80-150 and 690 ohms, to carry
ito lamp. Price, set of four, 5/- post free.

LARGE TRANSFORMER, input 230 v.,
50 cycle. Output, 2,000-0-2.000 volts at
20 m/A., and 11 volt L.T. winding. Price
£3/15/0, carriage paid.

MOVING COTL Ampmeter, 2lin. dia..
panel mounting, reading 0-20 amps., F.S.D.
15 m/A. Price 80/-, post free,

CROMPTON DYNAMO, shunt wound,
output 50/75 volts 25 amp., 4 pole, speed
1,750 r.p.m., massive construction, in perfect
working order. Price £9, carriage paid.

MOTOR DRIVEN PURP, 100 v. D.C.
motor. ‘‘Keith Blackman,” i H.P.; jin,
inlet and outlet, gear type pump, in perfect
working order. Price £5, carriage paid.
Ditto 220v. .C. motor, ¥n. inlet and outlet.
Price £7/10/0, carriage paid.

MOVING COIL movements, needing slight,
repair, modern type, famous makers,
deflection 10 m.a. Price 15, post free.

RIGHT ANGLE DRIVE, mounted in gun-
metal box, all ball bearing, {in, dia. shafts,
as new. 12/- each, carriage paid,

RECORDING AMPMETER, in ironclad
case, meter movement wants repair, no
pen, clock perfect, range 0-3 amps.
£7, carriage paid.

200 AMP. KNIFE SWITCHES, S.P. D.T.
in first-class condition, 15/ each. .
DYNAMO maker C.A.V. output 20 volts,
10 amps., speed 1,500 r.p.m., ball bearing, £5.
ROTARY CONVERTEPR. D.C, to D.C,
input 11.volts, output 1,100 volts, 80 watts,
will operate successfully on 6 volts input.
Price 50/-.

MASSTVE GUNMETAL WINCIT, com-
plete with long handle, for use with tin.
diameter wire cable, weight 501bs., condition
as Hew. Price £3, carriage paid.

Price
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MORSE PRACTICE EQUIP-
MENT FOR CLASSROOM
AND INDIVIDUAL TUITION

EX sSad
Schools Type Oscijlator, A.C.
operated, 2} watts output,
tapped for‘varying numbers of
telephones, or loudspeaker
Junior Oscillator, A.C.operated
for up to three pairs of tele-
phones ... o el 22 1 =)
Battery Operated Oscillator,
works from G.B. battery, or
2-voltaccumulator o L7 06

710 0

Practicce Type Keys :

Metal U.S.A_pattern ... 4 6
G.P.O. bar type on wobden
base ... 5 8 6
Operating Type Keys :
G.P.O. bar type, polished
lacquered  brasswork on
wooden base ... I 2 6

Loudspeakers :

8in. P.M. Loudspeakers in
pclished wood cases, size
103in. high by Ilin. wide by
Sin. deep, with output trans-
fermer tapped for pentode
and tripde ... g 5wl 5@

Or in Rexine-covered cabinets
(same size) in grey, blue or

1%

brown...

Short-wave Tuning Condensers :
YVavemaster, ceramic insula-
tion, 0001, .00016, .0002,

each S 0
Eddystone Cat. No. 978
Trimmers 4 9
Cyldon, ceramic insulation,
000025 3 6

Mica Trimmers :
Mica, high grade trimmers, in
40pf, 250pf, 450pf, 100--1G0
P pf. ... each I o
€rystal Filters :
Simmonds Band Pass Crystal
Filter Units 465 kcls, avail-

able in_alternative band-
widths, 300 cofs and (,500 cfs

z each 410 0

We have facilities for the

Service of communication and
normal broadcast receivers.
Private customers must please
realise that GOVERNMENT
PRIORITY repairs necessarily
take precedence.

Additional charge of 11- for postage and
packing on orders below 101-,
WEBB’S RADIO, 14, Soho St., Oxford Si:,
London, W.1. Telephone : Gerrard 2089

Note cur revised SHOP HOURS :—
Oam. to4p.m. Sats. IGam.
to 12 noon

=ELECTRAD IX=

Supplies of some of these
are very limited.

SURVEYING THECDOLITE by E. R.
Watts ; Director 5, Mark |, No. 3595, in
new condition with tripod and telescepic
level staff. Preference to Services. £40.

HUN Ships Wireless, ex Admiralty Prize
8-valve Telefunken ship wall Recciver in
large cast aluminium water-tight case :
complete with valves, £17 10s. A ditto
set at £17. One 5-valve Telefunken auto
Radio Alarm ' SOS " fitted 2 master relays,
4autoselectors and 20 sub-relays. Screened
coils, power transt. for 150 volts. All for
ship WIL. £24 1Cs. Two metal enclosed
Rotary Deck Aerials for dirgction finding
reception. Complete with cabin wheel,
etc., for above, £6 I0s. each. One
Telefunken three-valve SIW Ship Receiver
13.9 to 100 metres, less one valve, £4 I5s.
B.T.H. Double clectilc gramo turntables,
A.C./D.C. standard pick-ups mains, in stee!
cabinet 13in. > 3lin. x JQin. For
entertainment, works or canteen, £23.

harza'ns

| G.E.C. Radiogram, 5-valve, A.C. mains,

complete in walnut console, in good order
£14.

MOTORS AND DYNAMOS. Croydon
D.C. shunt dynamos or motors, 100 volts,
b oamp., 28i-

% b.p. 110 and 220v. D.C.
motors, £4, Induction
230v.

Motor,
ball . bearing,
volts, \with pulley.
£5. 240 volts | h.p. City Electric; 1,000
revs., ball bearing; 2-groove pulley, £10.
2 h.p. 220 volts ED.C, 1,400 revs.,
£15.. 3 kW. Dynamo, 110 volts, .27 amps,
£17. 460 volts, 6 h.p. D.C. Siemens Bros.
1,680 revs., £25. 500 volts, 5 h.p. Crypto,
2,250 revs,, double end shaft, £27 10s.

Winter is coming. Windmill builders
want a slow-speed 12 volt automatic

Dynamo, 600!1,000 revs., .10 amp. output,
Pricc %5.

ROTARY CONVERTORS, radio type,

fitted smoother and filters, are scarce.
Ve have the following new machines
from Carada: 75 watt size, input
6 volts D.C. to 100 wvolts, 50/60
cycles A.C., £12, Next size, 100 watts
input 110 volts D.C. to 110 volts, 50/60

cycles A.C., £14 10s, Another size, 150
watts, input 220 volts D.C. to |10 volts,
50160 cycles A.C., £16 10s. We have some
large Crypto and E.D.C. machines and
also 500 cycle H.F. machines and smailer
ones, 50 volts D.C. to 75 volts, ,25 amp.
A.C., 50 cycles, £3 10s.

31 kW._Electric Welding Dynamo by Siemens
Bros., 65 volts, 55 amps., 1,380 revs.,
£23 10s. A.C. to D.C. Motor Gererator,
210 volts A.C. to 15 voits, 12 amps. D.C.,
1,400 revs., £15.

CHARGERS. Tungar double ¢ircuit
2001240v. A.C. mains ‘to D.C. volts,
40 amps., £16. Davenset Garage Charger,
complete, as new, A.C. mains to 30 volts,
6 amps., D.C.,, £14. Westinghouse Metal
A.C. to 8 volts, 15 amps., £22. Ditto to
8 volts, 32 amps., D.C., £35.

FOR THE QUICKEST WAY TOQ ELECTRADIX
HOUSE see MAP on Page 483, October jssue
of this journal.

When sending enquiries, please enclose
stamped, addressed envelope. Thank you.

ELECTRADIX RADIOS
214, Queenstown Road, Battersea,

London, S.W.8. Telcphove : Macaulay 2159
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Review of the Latest

Columbia
WORK which is unique in music, and which one
must listen to with an open and appreciative
mind, is Borodin’s Second Symphony. The
composer came of Caucasian ancestry; of a long line
of near Asiatics-Orientals, .and .this undoubtedly
influenced his melodies, harmony and rhythm. It is said
that it took Borodin 10 years to compose this great
symphony. .

The work is recorded by The Hallé Orchestra, and it
is fitting that it should have been conducted by Constant
Lambert, as it was the very first work he’tonducted in

ublic when he was an 18-year-old student at the
Royal College of Music, and ever since then. he has
specialised in the performance of this grand composition.
It is recorded—in Seven Parts—on Columbia DX1125—
1128, the remaining side of the latter containing
Andantino from ‘ Divertimento in D" (Mozart 251),
which is also played by The Hallé Orchestra, but this
time under the baton of Laurence Turner.

Isobel Baillie—soprano—has recorded on Columbia
DB2120, two charming songs which reveal the great
beauty of her voice. One is “To a Waterlily,” by
Grieg, and the other ‘‘ Sister Dear ’—Folk Song Trans.
by W. Legge ; Music, Brahms. .

Another record which will, I feel sure, have a wide
appeal is Columbia DB2118. On this Patricia Burke
has recorded three fine numbers from that popular play
*“The Lisbon Story,” and she is accompanied by the
London Hippodrome Orchestra conducted by Debroy
Somers. The numbers are, ‘‘ Never Say Goodbye,”
‘““Some Day we shall Meet Again” and *‘ Follow the
Drum,” all of which are by Harold Purcell and Parr
Davies. 1L

Albert Sandler Trio has made a most pleasing record
“out of ¢ Kisses in the Dark ”” and * Souvenir.” It is
another fine example of the perfectly balanced team
work of Albert Sandler, Reginald Kilby and Jack
Byfield. Columbia DBz11g. ’

Coming to the FB series, the first I select is one by that
ever popular artist Turner Layton, who sings for us
“Comin’ In ,On a2 Wing ‘and a Prayer” and *‘ You
Rhyme with Evefything that’s Beautiful.” The
number is Columbia FB2953.

For the dance enthusiasts, I recommend FB2g52 and
FB2954, The former is by Carroll Gibbons and the
Savoy Hotel Orpheans playing ‘“ When I Look at You ”’
and “ Never Say Goodbye "—both foxtrots. On the
second record (Columbia FB2954) Victor Silvester and
his Ballroom. Orchestra have recorded * Silver Wings
in the Moonlight "—slow foxtrot—and *‘Canadian
Capers,” a quickstep.

Parlophone
I PLACE at the top of the Parlophone releases for this
month, Parlophone RO20523, for the very good reason
that it is the latest record made by Richard Tauber.
For this recording, he has sclected ‘two very popular,
and equally pleasing, numbers, one from * The Dancing
Years ” and the other from * The Lisbon Story.” The
first is ‘‘ Memory is my Happiness,” and the second
:* Someday we shall Meet Again ” and, needless to say,
Tauber sings them, well, as only Tauber can.

Geraldo and his Orchestra, on Parlophone F1988 have
made a good recording of ‘‘ Take It From There ” and
‘“ Never a Day Goes By ”—both foxtrots. The vocals
are taken by Dorothy Carless. * Manhattan Holiday
—a shappy quickstep, and “ Dizzy Fingers > are the
two pieces selected by Ivor Moreton and Dave Kaye for
their record this month. Their choice is certainly good,
but their pianoforte performance is even better, as the
compositions provide them with plenty of scope for their
undoubted skill. Parlophone Fig8y.

_The gay rhythm of a Tango usually makes pleasing
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Gramophone Records

listening,” and this is particularly so in the case- of
‘ Romanesca,” a fine tango, which is playcd by * The
Organ, the Dance Band and Me ” on Parloplone Figgo.
On the other side of the disc this popular team give us
‘ My Shadow Misses Your Shadow,” a fine foxtrot.

The 1943 Super Rhythm-Style Series No. 161 is on

Parlophone R2882, and Harry Parry and his Radio
Sextet have recorded “ A Hundred Years from To-day *
and “ Tea for Two ” for this record.

HM.V.
EHUDI MENUHIN heads my selection this month
of the latest I1.M.V. releases. He has recorded,
on H.M.V. DB6158, ‘ Negro Spiritual Melody ”—
from the Largo of the ‘“ New World ” Symphon¥ by
Dvofalk arranged Kreisler—and, on- the other side,
Schubert’s “ Ave Maria” arranged by Menuhin.

The first composition is rich in melody and was written
during the period when DvofAk was director of ‘the
National Conservatory of Music in New York. Menuhin
gives a wonderful performance, being quick to react to
the, shall I say, mysterious charms of the Negro and
Indian melodies, some of which he introduced.

In the second .solq Menuhin treats us to his own
arrangement of the ever popular short recital piece
Schubert’s * Ave Maria ” and, as in the previous record-
ing, reveals his true niastery of the violin. !

I follow this record with two by another great artist,
namely, Moiseiwitsch, who has made a superb recording,
on H.M.V. C3310 and C3311—Four Parts—of ‘“ Sonata
in G Minor Op. 22,” by that noted Russian composer
Medtner. N

Before leaving the 12in. records, there is one more
which I would like to add to my selection, and that is
H.M.V. C3361. On it is recorded Selection * Martha”
—Two Parts—(Flotow) by The Grand Opera Orchestra.

The latest release of H.M.V. 10-in. records is rich in
vocals, and, commencing with one in the DA series,
I recommend DA1834, on which John McCormack,
tenor, has made an exceptionally fine recording of
¢ White in the Moon the Long Road Lies >’ and “ The
Street Sounds to the Soldier’s Tread.”

On H.M.V. B9338 one can hear two' duets which are
rendered in a most delightful manner by those two great
artists, Gwen Catley (soprano) and Dennis Noble
(baritone). They have taken ‘“ Give Me Thy Hand, Oh
Fairest *’ (* Don Giovanni ”’) and ‘“ The Manly Heart *’
(*“ The Magic Flute ) for this recording, and they are
accompanied by The Hallé Orchestra under the
conductorship of Warwick Braithwaite.

Another vocal record which calls for comment is
H.M.V. BDi1o53, on_which Robert Wilson, tenor, has
made two good recordings. He sings, in a most pleasing
manner, ‘“Heaven Alone” and “ Jeaniec With the
Light Brown Hair.”

Master Thomas Criddle, boy soprano, gives a
noteworthy " rendering' of ‘“Smilin’ Through ” and
“ Bless This House ” on H.M.V. BDrosz2.

Noel Coward scores a direct hit with his latest
recordings on H.M.V. Bg336. 1 like, in particular,
“ Don’t Let’s Be Beastly to the Germans  ; it is a good
example of his subtle wit and satire.

On the other side of the dise, Noel Coward gives us
a fine recitation, ““The Welcoming Land,” Ciemence
Dzine, thus providing a recerd of distinctive entertaining
value,

Now for a couple of dance records. First, I recominend
* A Fool. With a Dream,” which is linked with “ Don't
Get Around Much Any More ” on H.M.V. BDs813.
These are two good numbers, well played by Joe Loss
and his Orchestra.

On the second record, Glenn Miller and Lis Orchestra
have made a good recordings of * Runnin’ Wild * and
‘“ Pavanne,” both foxtrots. H.M.V. BDs8os.
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All letters must

be accompanied by the name and address of the sender (not necessarily for publication).

Silvering S.W. Cails

IR,—I noticed in a recent issue of PracTiCcaL

WIRELESS you advised against the use of ‘‘ patent ”

silvering compounds for use on the wire of S.\V. coils,
as they usually contain mercury. -

Here is one that really does silver, and is very easy.to
use.

Take one part silver nitrate (lunar caustic), 2 parts
cream of tartar, and five parts comnion salt.

(The silver nitrate may be obtained from the local
chemist.) Crush the above chemicals together and mix
with a little water into a thin cream. Store in the dark.

For use, stretch the wire to be silvered {bare copper
or tinned copper) between two convenient supports,
clean well with emery paper, followed by a wipe with a
soft cloth, : -

Then take some of the mixture on a piece of cloth,

~ and rub on to the wire, ail along it. Afterwards, wash

off any excess paste and dry.
The paste can also be used for silver plating switch
contacts, etc.—J. RuxpeLr (Orpington).

BB.C. Programmes

IR,—Mr. W. J. Haley, the newly appointed Editor-in-
Chicf of the B.B.C., is to be congratulatec on his
frankness and honesty, for in a press interview he said -
“1 have no specialised knowledge of broadcasting.”
There was no real occasion for Mr. Haley to- apologise
for this, for by British standards it is quite frequently
the highest qualification to know as little as possible
of the subject one is appointed to manage and control.

Gilbert and Sullivan had this fact in mind in HM.S. *

Pinafore, where one of the leading characters sings:
“ When I was a youth I served a term As Office Boy
in an Attorneys Firm; I cleaned the windows and
washed the floor. And polished up the handle of the big
front door. 1 polished up the handle so manfullee,
That now I am the Ruler of the Queen’s Navee. ”’

And to-day, practically wherever we look, we see
men in the highest authority whose main qualification
for the,jobs they are holding down is that they served
their time in polishing up big door handles. And it
will be generally agreed that the directors of the B.B.C.
themselves do not suffer fromn any specialised knowledge
‘of broadcasting, and that their own appointinents are
often made as a reward for political services. They also
seem to have been very successful * door-knob polishers.”

The ignorant and ill-informed licence holder might
juinp to the conclusion that such men as George Black
or C. B. Cochran provide the type from swhich the
B.B.C.’s Editor-in-Chief of Progranunes should be
selected, but he entirely overlooks their fatal dis-
gualiﬁcation, in that they do know their subject from

to Z, and are genuine masters at presenting programmes
which meet with all-round generad approval. |

We will wish Mr, Haley all success in his new appoint-
ment, in spite of his self-admitted lack of specialised
knowledge, and’ might one offer him some respectful
advice as to how to make good in it ? Let him, as one
of his very first jobs, kill the crooner and croonette, the
stale wise-crack of tenth-rate ‘‘ comedians,” the nasty
noises on the saxophone, and the ceaseless plugging of
sickly sentimental ‘‘ vocals” imported from Tin Pan
Alley, and liquidate quite a lot of ‘ dug-ins’’ whose
efforts at entertainment only bore us stiff, and leave
us no alternative but to swiich off.

If Mr. Haley can do these things, we won't worry in
the least as to how his appoiniment came to be made,

or whether door-knobs had anything to do with it or
not. We will be content and delighted to welcome him
as our cleliverer from the deadly horedom of the present
programmes.

Go to it, Mr. Haley! A vast field and boundiess
opportunities are in front of you. You will have our
sincere appreciation and heartfelt thanks if you give
us some improvement in the brain and soul ¢lestroying
Tin DPan Alley programmes of the B.B.C.—* Torcu.”

Station [dentification

SIR,—In answer to G. Reeve, Norton-on-Tees, who
requested station identification, 1 should like to
offer the following information.

PRLS8, Radio Nationale, is the now 50 kilowatt
transmitter situated at Rio de Janeiro, Brazil, and
operating on 25.60 1., 11 720 k¢js daily at 20.30 B.S.T.
for 40 minutes. Reception is usually Rg here in Wales.
Transmission -is directionally beamed te Great Britain.

The other station on 25 m., 1 m/jcs I presume to be
Brazzaville, sitused in French Equatorial Africa on the
border of the Belgian Congo, operating on 23.06 ni.,
11,790 kc/s., call sign FZ1 or.i, which gives uncws in
English at 19.30 B.S.T. (approx.). |

Here are a few stations reccived in N. Wales, where
there are considerable high hills with metal deposits
which tend to absorb radio waves.-. Numerous W.
stations, also DJC and half-a-dozen others.- Italian
Broadcasting System on 19, 25, 3I, 4I, 47 m. bands.
Radio Belge, which is Leopoldville, 25 m. band (Belgian
Congo). Allied Natiom. “adio North Africa (Algiers),
25 m. WRUL, WBOS, WKL (19 m.}); WCRC (25 m.};
Vatican radio (31 m.), HV]; WKRD (23 m.); WOA4
(28 m., 10 mefs); HCIB (24 m.), Quito, Licuador:
dialogue, ““ The Voice of the Andes Mountains.”

Can any reader assist me in identifying a station on
the 31 m. band, call—CS\W ?—L. H. Cox {Llanbedrog,
N. Wales).

A Well-equipped - Shack
IR,—Recaders may be interested to hear of the
drastic changes that have been made in my
“ shack ” these last three years. My rig has changed
from a simple o-v-2 through gradual changes to the
layout described below. This gear, I might add, has
been made up from components that have laid dormant
in the * shack ” from pre-war days, and the time taken
elaborating the gear has most certainly been vvell
worth while. Firstly, the receiver : this now consists
of a 6]7 tuned R.F. stage, 6KK8 mixer and oscillator,
two 6K7 1.F. stages and a 6J5 2nd detector (anode-
bend) ; a 6Q7 as magic-eye amplifier, A.V.C. and noise
limiter, and the magic-eye a G6AF6; beat-frequency
oscillatoris a 6J5 ; rectifier a Mazda VV3 ; the amplifier
consists of a 6)7; 6J7 triode-connected feeding into
two 6F6’s in Class AB2 running at about 15 watts of
audio and 1his is used.with a 5Y3 rectifier. The amplifier
is used with the receiver or for the reproduction of
gramophone records. The aerial is a 67it. * Windam *
impedance-matched to 14,200 kefs (a relic of pre-war
amateur days!) and this is of 14 S.\V.G. enamelled
copper and about 5sft. in the air. This station {ollows
the principle of * build your own,” and here even the
mains transformer and chokes boast this heading!
The idea of rebuilding came to me whilst on seven
days’ leave from the R.A.F., and seeing the gear laying
about to no useful purpose I started building.—
Leoxarp F. Crossy (Clapham).




526

A.V.C. Circuits

““1 wish to add A.V.C. to 'my superhet, which is a mixture of
commercial and home-made apparatus. There are two 1.F. stages
and although a double-diode-triode is not fitted, I can ecasily
re-wire the sccond detector stage to take this valve.. Could you
supply me with a suitable high-efficiency circuit for the purpose ? ”
-—L. T. (Rotherham).

NFORTUNATELY there are many types of A.V.C. circuit
and, thercfore, without a diagram or details of your receiver,
and full details of the type of set you nced, we cannot supply
constructional or circuit data. In its simplest form A.V.C.
would probably be of little nse in a really -high-class superhet.
Amplified, deldyed or a combination of thése is to be preferred,
and if the receiver is for short-wave use it may also be desirable
to include a circuit which also gives noise suppression.

Battery Leads’

“ My receiver is battery-operated and I have a small cabinet
which 1 wish to use. Unfortunately, there is only room at the top.
for the set and the batteries must therefore o down below., To.
make the appearance tidy | was thinking of taking H.T. and L.T.
leads all together up the back of the sct, but [ wonder if this will
lead to any trouble, or whether they should be well scparated.
Perhaps you could help me in this direction.”-~W., P. (Hayes),

.T. and L.T. leads may be bunched, and the only point to
watch is that insulaticn is adequate to prevent short-

circuits between the two sets of leads. To keep the appearance
neat the leads should be laid side by side and tied with good
twine in half-hitches throughout the length® It is also possible
to place loudspeaker leads with these, but the aerial and earth
leads should preferably be kept at the opposite side of the
cabinet, and if the aerial lead has to cross over the speaker leads
it would be preferable to allow a long length of wire -for the
lead-in, let this droop to the floor and then rise up to the zerial
terminal.
Making a 8.W Choke

“I am building a |-valve S.W, set, - Is it possible to make my
own ELF. choke, using a glass tube ? If so, how many turns should
1 use and what gauge of wire ? "—R. B. (Clapham).

AN efficient H.F. choke of the type mentioned is used in the
Simplest One’ Valver. The tube is a standard chemical
test-lube having a diameter of %in., and 150 turns ot No. 36
gauge enamelled wire should be wound on in five equal sections
of 30 turns each. Wind each scction as a rough pile and leave a
gap of about 4in. between each pile, and attach the ends of the
winding to the tube by means of sealing wax or ordinary insulatipg
tape.

Meter Resistance

“1 have @’ radio-meter and am not certain rezarding resistance
tests with the metér. The L.T. resistance is marked 200 ohms,
and the H.T. is marked 8,000 ohms. Pjcase will you explain this
to me ? "—D. R. (Wealdstone). - :

THE resistance values marked on the instrument have nothing
to do with resistance testing. They merely give the resist.
ance of the .instrument from which its suitability for making
various voltage tests may be gained. For instagce, the H.T,
resistance, that is, when the H.T. terminals are ised, is 8,000
ohms, and thus if the H.T. voltage range is 120 volts, this
means that a current of 15 mA will low and this means that it
will be unsnitable for measuring the voltage on the screen of a
valve or a low:voltage tapping on a mains unit. By tbis we
mean that it will give an incorrect reading as the meter will
take much more current than the screen or the mains unit is
designed to pass and thus there will be a voltage drop. Generally
speaking, for mcasuring detector voltage, screen voltage and
mains units a~geter with a resistance of at least 7,000 per volt
is essential.

Stage Gain

“I am rather at a loss to know how to compute the gain of an
L.¥. stage where resistance-capatity coupling is concerned. 1
believe that the anode load should be as high as possible, but this
in turn governs the anode current and, incidentally, the voltage
drop across the resistance. On the other hand. an optimum load
value is always given for an output valve. Why not for an L.F.
valve? Perhaps you could help -me on these poiats.”—J, B.
‘S fough).”

THE anode resistance value must be chosen both in conjunction
with the valve impedance and with the H.T. voltage
which is available. Obviously an increase beyond a certain value
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Replies to Queries

RULES

We wish to draw the reader’s attention fo the fact that the Queries
Service is intended only for the solution of problema or difiieulties
atising from the constrigtion of receivers described in our pages, from
articles appearing in our pages, or on general wireless matters. We
regret: that we cannot, for obvious reasoms :—

‘(1) Supply circuit dingrams of complete multi-valve receivers.

(2) Suggest alterations or modifications of receivers described in

our contemporaries.

(3) Suggest alterations or modifications to commercia) receivers.

(4)" Answer queries over the telephionge.

(5) Grant interviews to querists.

A stamped, addressed envelope must be enclosed for the reply. All
sketches and drawings which are sent to us should bear the name and
address of the sender. .

Requests for Blueprints must not be enclosed with querics, ns they
are dealt with, by a eéparate department.

Send your unries to the Editor, PRACTICAL WIRELESS, George
Newnes, Ltd., Tower House. Southarpton Street, Strand, London, W.C.2,
The conpon on page iii of cover must be enclosed with every query.

will be of little use owing to the voltage drop, but the amplification
of the stage is dependent upon the values of the load resistance,
just as the output stage has to be matched, and most manu-
facturers give suitable values for the resistance. We suggest
you follow the series of articles now appearing in PrACTICAL
WireLESS entitled ‘* Low Frequency Amplifier Design.” ~

Wearite Universal Coils

“I have a pair of Wearite coils called the Unigen, and was
thinking of using these in one of your sets. I believe you used
a Universal Wearite coil in the Leader Three set, and 1 should
like to know whether the coils I have got could be included in
piaca of the Universals. Can vou tell me the- difference between
the two types of coil and which is thamore efficient ? "—H. T. O.
(York).

THE .Unigen coils are a later development than the Universal

coils and are an improved form of the latter. In addition
to being more compact, the windings are modified, and in the
Unigen coils the primary winding is tapped and may be switched
in addition to the secondary winding, thus providing maximum
results on both wavebands. 1f you wish to use these coils in
a standard three-valve circuit we refer you to the Centaur Three,
for which a blueprint has been issued, number PW.64, price 1s.

Gramo. Amplifier

“I want to get an amplifier (AY.) for playing gramophone
records. What do you recommend for an_ordinary house ?
Would Nos. WM 387 or WM 392 of Bluepriat Service be suitable,
please ? " —G. T.' (Boscombe).

THE problem of suitable volume is not simple of solution.
While one listener prefers an output of 1o watts, another
will be quite satisfied with only 1 watt.” For all normal purposes,
where you are keen on obtaiuing real ‘quality, a fairly large
output is advised, although the amplifier should not be run
" all out.” In this way better quality is obtained, as you are
always working well within the *capacity of the output stage.
The Enthusiast’s Power Amplifier will deliver about 10 watts,
while the second print you mention is only a s-watt amplifier,
Unless you have a very large room and a really good speaker
capable of handling the large output, and mountéd on a suitable
baftle, the 5-watt unit should be quite satisfactory for all normal

home purposes. ’

L]
v

Earth Connection

“The house into which I have moved has three-socket mains
connectors, one socket being, I understand, an earth connection.
Is this suﬂ_icienﬂy reliable to warrant its use as an earth connection
to my radig, and, if not. is there any way of getting a good earth
as_the building is let off in flats and I am on the upper floor ?
—P.-W. (Islington).

THE earth pin may certainly be used as an eatth point for your
receiver and would no doubt give very much better results

* than would be obtained by a long lead running down to ground

level, although the maints earth pin eventually has to go to
earth. The connection from ihe mains supply is no doubt made
to iron girders in the building or some similarly well-earthed
metal body and, therefore, may be. regarded as quite cfiicient
from a radio point of view. ;

’




November,- 1943

BRACTICAL WIRELESS

527

J

CONSTRUCTORS’ KITS

8ce August issue for illustration and details of

Congtructors” A.C. and Battery 3-v. Kits.
Delivery approximately one month.

SUPERHETERODYNE PERMEABILITY

COIL UNITS. 2-wave
bands. Termeability tuned by adjustable
knurled metal knobs. Complete with 3-position
tone control, coupling condensers, Luttons,
dial lamp holder, colour coded connections and
circuit diagrain for a 3-v 4 rectifier super-
heterodyne receiver. A brand new precision
cowponent. 30/-.
A demonstration receiver incorporating the
above ‘c.m be heard at our address.
AERI L AND OSCILLATOR (485 Kc/s) COIL
3-wav elnnds luoumed on a acreened
s\\ lh.h ‘with and r
less trimmers, wired up ready for use; a
first-class coniponent, wiring diagram. 22/8.
AERIAL' AND H.F. TRANSFORMERS with
reaction, medium and long waves. Iron cored
on medium waves, loadlng coil on long waves.
10/- per pair.
SHORT-WAVE COILS on Paxolin Formers
16-30 metres approx., 1/8 each. Midget
Mediom Wave Oscillator only, 1/6 each,
MAINS VOLT DROPPING RESISTORS,
<2 amp. 1,000 ohms, 2 vuriable siiders, 6/-:
.3 amp. 730 ohins, 2 variuble sliders, 7/-.
10-WATT WIRE-WOUND RESISTORS, 2,000,
300 and 130 ohin, 2/6 eath.
PADDERS. Twin ceramic .0003 mmfd (max.)
Al 0006 wimid. (pax.), 1/8 each,
CHASSIS. Undnlled steel, painted, new,
10 x 8 x2%in., 7/6;8x 6 x ‘1'1n 4/6 cach.
Drilled for 3-v, 8 x 6 x 21in., 5/86.
WESTECTORS. Type W8, 5/- eneh
SWITCHES, New, Yaxley type midget, single
lrank, single pn]e, 4-way, 2,8 cach; ‘Zpol('
B-way, 4/6 cach ; gingle pole, 8-way, 4/6 cach.
Single bank, 3-pole, 3-way, 3,6 each ; 3-bank,
3J-pole, 3-way screened, 7/6 each; -pole,
;\\ny. nndgct 4,6 each; 2-b:mk, 2-pole,
3-way, 5/~ ea
PARALLEL FEED TRANSFORMERS.
Colour codail cireuit, 8/~ H.I. Choke Amplion
26 each. Shert-wave double wire wound
F}lxment Choke for electronie reaction coupling,
- eac?
VALVE HOLDERS, {-, 3-, 6-, 7-pin Paxolin,
6d. lntcrnalxomlO*t.ll 9d. each.  Short-wuve
Ceramic &-pin, 18 each
OCTAL CABLE PLUG AND SOCKET, 2/-.
T.C.C. AIR-SPACED TRIMMERS, 0 to 33
mmifd., 1- each.
CONDENSERS. Tulular. .0005 mfd. to .005,
6d. each; .02 to .1, 9d. cach. Miea, .01,
001 mid., 2,200 volt test, 1/6, Silver inica,
10013, 0002, 0003, 00005 mid., 8d. ench
VOLUM?T CONTROLS. } and } meg., with
switeh, 6/8 each, 25,000 and 50,000 olims,
less svnlteh 4/- cach.
VARIABLE CONDENSERS, Single .0003
wfl., 2-speed drive with pointer, knob and
diul, no escutcheon required. Single hole
m.tuuz for portahles, erystal sets, ete., 6j-.
Bhort-wave Tuning Condensers, 30 mm{d 2/8.
SPEAKER OUTPUT TRANSFORMER, Heavy-
duty Pentode, 10/~ each.

Midget.

PAXOLIN.  Polished, flat, strang, 18 x 27 x
{/Buds approx., 1/6 exwh Soldering Tu"i,
3d. dozen,  Tenuiual Strips, from 3d. to 9d,
Eyelets, 1)2 to 1/8 gross.  Resistors, !-watt,
6d.; l-v:ntz, 1/~ each, most values available.
Spiro Clips, 2 a 1d, Flexlbh Coupling Joints,
large, 1/~. Dijal Lamp Holders, §d. each. Al,

A2, B l’anel;, Gd. Systoflex, coloured, plu!n
and striped, 4d. per yd. length,

A good selection of “liop-soiled and odd
components available to callers onty. Cheap
Licence to evport to \'olthcm Treland .nnd
Irish Pree State.

Please add postage for enquiries and mail
* orders, C.0.D. orders accepted.

Owing to present cvircnmmstances. prices arc

subject to increase without notice.

[ Morse Code Training

-
!Here is proof of the statements

| made in our advertisement in the
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October issue.

SEE PPAGE

L
A Candler studemt in the R.A.F. says :—

expectations, and in a recent test under
1 R.A.F. conditions and supervision, | passed
100 per cent., sending 35 w.p.m., receiving
ditto. | have worked entirely on my own.”
7838, W. P.
A Candler student in the ARMY says :—
““1 am still getting on all right with the
course, and | find that my receiving speed
has mcreased to 15 w.p.m., and my sending
to I8 w.p.m.” Ref. 8032RE G.
| A Candler student in the NAVY says —
““ Thanks to your Course | passed my
1 Morse exam. in the Navy with 97 per cent.,
and at a speed varying from 18 to 20 w.p.m.
| am certain | would not have done so had
it not been for your Course.”
, Ref. 4214, R. L.

A Candler student in the MERCHANT
SERVICE says .—'' A few wecks ago |
| obtained my P.M.G., Special certificate,
‘and | am going to sea very shortly as a
: 2nd Radio Officer in the ‘...’ Co. Thank
you for the interest you took on my
} behalf, and for the help which enabled me
to pass the examination.’
Ref. 7925, A. H. M.

A Candler student in the A.T.C, says :—

‘ Am making fine progress, being fastest

operator in my Squadron {(A.T.C.). Have
1 also been accepted as W/T Operator ‘in
Royal MNavy.” ef. 8768, T. D
A Candler student not in the Services says :—
‘1 have derived great benefit from the
course, and can recommend it for anyone
who wants to learn Morse correctly.”
39582, A. P. C.
NOTE :—When in Londen call and inspect the
originals ‘of these and numerous similar letters.

In the '* BOOK OF FACTS,” which will
be sent FREE on request, fufl information
is given concerning the subjects covered by
all Candler Cowses. N
JIINIOR Scientific Code Course for
beginners, Teaches all the necessary code
fundamentals scientifically.

ADVANCED High-speed Telegraphing
for operators who want to increase their
w.p.m. speed and improve their technique.
TELEGRAPH Touch Type-writing for
| W/T operatorsand gencral commercial uses.

| Terms : Cash ar Monthly Payments.

COUPON™ ———m—mm— m—
l Pleass sendme a Free Copy of '* Book of Facis.” }
| vAME -1
{

l ' You c-ul )msl coupou in J,d mnmlell envelope to ]
[ The CANDLER SYSTEM €O. (5.1.0.), ]
1 121, Kingsway, London, W.C.2. ]
( Caundler System Co., Denver, Colorado, U.8.A4. 1

—

113)

Makes 30
important tests.
A.C/D.C. Used
everywhere by Electricians,
‘I Wiremen, and Service

N

Enginecrs. Interesting beoklet “A24" on
Rtlisnng. free. Fram all wholesalers ar direct.

““1 have improved beyond all my wildest |

AKEN - - MANCHESTER - -1 |

VALVES

This is part of our current
stock list of types available
and many representing equiv-
alents to numercus valves
not mentioried ; a stamped
envelope will bring you any
information about any other
particular valve you may
desire. If out of stock we
may send equivalents. All
at Board of Trade controlled
prices. C.O.D.
A2ID, ACHL. ACME, ACO-44, ACP.

AGjPen, ACTHI, ACTH4, ACTP, ACVP2,
AC2 Pen, AZ1, AZ31, B63. C50B,

EL35;, EM4, F

FC13C, F\V4-500 H83 HD24, 2, HI14,

HL13C. HL21DD, HL22, HL23, HLAIDD,
1320, HP: HP:

D, HL 32, 210, 4106,
KT21, KT32, KT33C, KT41, KT66, KT W61,
63, LP2, LP220, MH4l,

C, UY81, VMP49, VO4S.
VP! VP4A, VP4B, VPI3A, VPI3K,
VP20, VP21, VP23, VP41, VP133. VP210.
VP1320 VS24)K W4-500, W2i. w42,

D40, X22. , X41. X6IM, X64, XG5,
YGl Z14, ZZl

1A4E, 1A5. 1A7, 1B5, 1C§, 1IN5,
1H5. 1HS, 1J6.
. 4D1,
6A6,
i

=)
=]
&n!
12)
)
&
@

1207, 12Q7, 12SA7. 12SF5, 195K7, 12SQ7
135PA, 15A2, 15D2, 19, 20A1, 20D2,
24A 25AG. 9586, 2524, 26, 4
30, 321, 33, 34, 39. 3624 ar,
‘BD 41MHL 41MP, 4IMPG, 4ISTH
42MP Pen, 431V, 46, 48, 50. 52 52,
56. 57. 59, 75. 71, 78

220MPG, 21

210SPG, 210SPT, 210VPA’, 210VPT, 2208,
220HPT. 0T, 220PA, 220VSG, 29014,
354V, 866, 904V 1821,

R.P. 30 replaces—URIC, U4020, IDS.
“40SUA. 14/6. R 120 replaces—U10,
T12, U4, MUI2, MUl4, DW3, DW4,

IW3, 1W4, 1821, UU4, 11/-.

Our Famous CONVERSION UNITS to
replace almost unobtainable valves —

DAC1. 18/6 ; DH30, 16/3 : UUS.
DLZ, DF1, U30. 25RE, 3SR, 25Y5, 25Z5
15!6‘ 6C8. 6D6, MPT4, VMS4, .
v 18, 43, 77, 78. 2151. 17/6 ; X30,
N31, %32, 18/6 ; CYl. CY2, UR2
URSC, URY, 19/-; AC2PenDD,” Pen

DD61,. 199 : -are m ever-increasing
demand and being allocated in fair
1otatlon. C.0.D, ly.

Juqt published—Valves Comparative
Tables, with quick reference index,
covering B.V.A. and non B.V.A. types,
1,7 postage paid,

J. BULL- & SONS

246. HMIGH STRELT, WARLESDEN, |
N.W.10 §
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Classified Adverlisemenis

LITERATURE, MAPS, etc.

RADIO SOCIETY OF GREAT BRITAIN
invites all keen cxperimenters to apply
for membership. Current issue * R S.G.B
Builletin ” and details. 1/-. belo

AMATEUR RADIO H‘\VDB()OI\ (@0d
pages), paper cover. 4/- ; cloth, 6 6. Radio
Handbook Supplement (140 pages) paper
cover, 2/9 ; oth. 5/-.—R.S.G.B., 28-30,
Little Russell Street London, W.C.1.

WLERRB'S Radio Map of the World. Locates
any station heard. . Size 40in. by 30in., 4/6.
post 6d. On linen, 10/6, post 8d.-——Webb’s
Radio. 14, Soho Street, London. W.1.
GERard 2089.

VMORSE & S.W. . EQUIPMENT

¥ULL range of Transmitting Keys. prac-
tice sets and other equipment for Morse
trafning — Webb's R'ulio 14, Soho Street,
London, W.1. 'Phone : GERrard 2089.

¢ H.A.C.” Short-wave Receivers. Famous
for over ten ygars. Improved one-valve
model now avaiMable. Complete kit of
components, accessories, with full in-
structions—only 16s., vostage 6d. Easily
assembled in ohe hour. S.AE. for free
catalogue.—A. L. Bacchus, 109, Hartington
Road, London, 8.W.8.

RECEIVERS & GOMPONENTS

A\lFRlCAN LEASE LEND VALVES
B replacement only.
, 5ZAGT. 35Z4GT,
12F5GT. 12SF5GT. 9/2.
BABGT, 12A8GT, 12SATGT. 6SATGT. 14f-.
6F6GT, 12J7GT, 128K7G T, 12SJ7G T, 35L6GT.
6K7GT, 36. 1ATGT, 12/10. 12Q7G’I‘ 128Q7GT.
45, 11/7. '25A7GT, 15/3, and many others.
British and American,
MIDPGET, high-gain. aerial and H.F. colils,
no reaction, medium wave only, fitted
mréué:ers ideal for midget T.R.F, recetvers,
at 8,
MAINS DROPPER RESISTANCES. The
universal dropper, on porcelain former,
fitted two variable taps, 1.000 ohms .2 amp.,
6/-, 750 ohms .3 amp., The solution of
your Line cord problem. the new Line
cord replacement unit, mounted in per-
forated radiator cage, with fixing feet, and
instructions. 15/-. ire wound resistors,
5 watt, 25..50 and 150 ohms, at 1/6 each.
CONDENSERS. Tubula paper, wire ends,
1 mfd. and .01 mfd. 9d., 8/- doz., electro-
lytlcs (cardboard) 50+100 mfd., 10v. wkg.,
15v. surge, 2/6 each.
CERAMIC TR“I.\IERS 100—10 m.mfd.
9d.,
SWITCHES. Rotary wavechange midget
switches. '2-way, 2-pole (DPDT), 2-way. 1-
pole (SPDT). Switch for tone control
circuits etc.. 3-way. 2-pole shorting, all at

3/8 each,
\ALVEI[OLDERS Chassis mounting
Ceramic¢, 7-pin, English. 1/3. Amphenel
Mazda octal, 1/~ Paxolin, American octal,
English 7-pin 9d.. Loctal 1/- English 5-pin
heavy quality 1/-.
SCREENED VALVE TOP CAPS 8d. each.
PAXOLIN panels, sockets marked. A. E.
chk -up Gd,, ext, L.S, 4d,
KNORBS. Handsome knobs, milled edge.
brown, 2iin. diameter, 1/6, semi circular
1iin.. brown, 9d., black instrument pointer
knobs 1/3.
Mains transformers. speakers,
controls, sleeving, etc., etc.
export to Northern Ireland. List avail-
able. Stamped envelope with all inquiries
please, ¥
Postage on all orders—
0. GREENLICX. 34. Baneroft Reoad,
Cambridge Heath Road, London, E.1.
(Stepney Green 1334.)

SOUTHERN RADIO'S WIRELESS
DBARGAINS

SCREWS and N ut.s assorted gross of each
(2 gross in all), 1

g/OLI)EluNG Taf's. including Spade Ends,
PIILCO 3-point Car Aerials, excellent for
short-wave and home aerials, 7/6,

LIMIT Tone Arms, universal fixing for all
%pes of Sound Boxes and Pick-up Heads,

volume
Licence to

-
ACE “ P.0.” Microphones. complete with
transformer. Ready for use with any
receiver, /-,

(Confinusd .in next column.)

A

M8 ll)'l‘AL Panels, undrilled, rigid, 1811n. by
jin
CIRCULAR Magnets, very powerful, 1fin.
diameter, by f1n. thick, 1/6 each, 15/- per doz.
ERIE Resistances. Brand new, wire ends.
Adl low value from .8 chms upwards A few
bjgher value are Included in each parcel.
, 1 and 2 Watt. 100 resistances for 30/-.
MULTlCON Master Mica Condensers, 28
capacities in one from .0001, etc.. etc., 4/~

SPECIAL ASSORTED PARCEL FOR
SERVICE MEN
100 ERIE resistances (description above),
24 assorted Tubular Condensers ; 6 Reac-
tion Condensers, .0001 ; 12 lengths Insu-
lated'Slecving ; 75ft. Push-back Connecting
wire ; Soldermg Tags, Screws, Wire, etc.,
65/-. All brand new.
CRYSTALS (Dr Cecil). 6d., with cats-
whisker, 9d. complete crystal (Ietectors.
2/8 ; 751t, wlre for aerials, etc.. ;25 yds.
Push-back wire, &- ; Telsen Reaction
Condensers, .0001, 1/9 each ;
disc drives, complete with knob, etc. (hoxed)
type W 184, 26 each ; Insulated sleeving,
assorted yard lengths, 3/6 doz.: single
screened wire. doz. yards, 10/-,
LOUD Speaker Units. unshrouded, Mldget
type, 4/-; Metal case condensers, .14 .1+ .1,
26 Many Bargains for Callers.
SOUTHERN RADIO SUPPLY CO.,
46. Liste St., London, W.C. Gerrard 6653.

FRED’'S RADIO CABIN,

COMPARL OUR PRICES.
M \L NS DROPPERS, 0.2 amp., Pye, 3/6.
PU [ BUTTON UNITS. 7-way, 2/9, 8-way,
8i- 0 knobs—a really fine JOb
COI\DEVS[‘RS ¢ Plesse; 4-gang
screened 6!in. x 3lin.. 4/8. 3— ang, 6iin. x
8iin., unscreened, 2/6. All brand new and
inciude trimmers.
* HENLEY ” Electric Soldering Irons,
neéw. Straight bit, 13/6 each. Pencil Bit
14/6 each, Resin-cored solder, 4/- 1b. reel,

.C. TUB S, brand new, 25 mfd.

25v..1/3 ; mfd.,

50 12v.. 1/3.
DUAL RRANGE C()IL. with variometer
tuning, fully screened in copper can, 2/3
each, No circuits.
SOLDER, 11b. reels, fine all- tm instrument
solder, 3/6 1b., or ilb. reel,
WIRE, Silk-covered, 20z reeis 30, 32, 34,
36. 38 and 10 gauge. 1/3 reel.
CRYSTAL DETECTOR, New type
ehbcnite base, 2/6 each. (‘RYSTAL and
Catswhisker in metal box, 6d. each.
1\ ETFR Resistances, wire wound, £0-120,

ach.
SL]-J< VII\G :nd per yard length. 1 doz,
lengths. Braitied sleeving, 8d. per
7/- doz. lengths.
Tubulars. 0.1 mfd., %d, each 8/6
doz also .01 mid. at, 6d. each, 6/- d
GRID LEAKS, 1.5 meg., 6d. 1.0 meg , 64,
EX ALV, Varlable Mica Condensers,
.0003 mfd., 2in. spindie, new, 1/9 each.
TUBULAR Wire-end Condensers, assorted
values, new, 3/- doz.
TELSEN Illuminated dise drives, useful
for short waves, 2/6 complete.
CLARION slow momon dial, illuminated
disc drlves. useful for short waves, 2/6
complete.

EX-G.P.0_Telephone Plu, s 2 PUSH-
BULL SVITCIES. 3. aaet o N
TELSEN L.F. mtervalves coupling ‘units

anlo 5 Screened Paper Tubular Con-
densers. 1) 9

SINGLE SCREEN CABLES, 10(l. per yd.
DOUBLE SCREEN CABLES, 1/- per yd.
‘TELSEN 2-pole speaker umts. 3/- each.
GRAHAM FARISH .06015 and .0001
differential re-action condensers, 1/9.
AMPLION twin H,F. bmocular chokes 1/9.
MAINS cable leads, 5ft., 1/- e:
Rubber connecting wire, 20[ 1/6

ODD TWIN H.F. CHOKES, 1/6 each.
%/{;C 2 MAINS DROPPERS, S.H.,

ch.
AMERICAN Octal Base valveholders,
8d. each, 7/6 doz,
Postage must be included. No. C.0.D.
I‘RI:D’S RADIO CABIN FOR RBAR-
AINS, 75, Newington Butts, S.E.11.
Roduey 2180.

RUBBER-COVERED stranded copper
wire, 1d. yard. Heavier quality, 1id. Very
heavy quality, 2d. yard. Ideal for aerials,
earths, #tc. Enamelled copper wire, 24
gauge, t 1b, reel, ?{ : 11b. reel, 3/6 ; 26 gauge
1 1b. reel, 113 mned copper connecting
‘i‘%ggxo ,‘S i 67P05K o t R d
upp es ingscour O
London, S.W.16. =7 3

‘guaranteed :

Telsen large

SWLs and Ex-transmitters :

' Exchange
Cards

Send your QSL card, repilies
Pete | Craw, Sea Breezes.
Harsfold Road. Littlehampton. Sussex.

COULPIIONE Radio," New Longton, Nr
Preston. New goods only. Tungsram
valves. Mains Transformers : 350 v. 120
ma.4v.8a; 4v. 2 a, 4v 1} a., 33/6,
350 v. 120 m.a.. 6.3 v. 3 a., 5 v. 3 a., 32/6.
Celestion 8in. P.M., with transformer, 24/6.
Rola P.M.. less transformer, 5in., 20/- :
6}in., 22/~ ; 8in., 24/-; 10in., 28/6, Cored
solder, 4/6 lb. Tinned copper wire, 2/3
4 1b. 2 mm. systoflex, 3d. yd. Barretter
resistors, 6/-. Line cord replacement
resistors, 800 ohm. 2 adjustable tappings,
6/9. Parafeed L.F. Transformer 4 :1,
50 mfd. 12 v., 2/-; 25 mfd. 25 v., 2/-.

resistors, 1 watt, 9d. ; | watt, 6d. ; 1 watt,
4d. Pushback wire, 100ft.. 6/-~. Switch.
cleaner. 2/3 bottle. Output transformer,
7/6. Bell transformer, 6/6. Valveholders,

1d. per pin. Stanelco electric soldering
irons, 21/-. ‘Tubular and silver mica
condensers, all sizes.

Volume controls
with switch, 5/9. Less switch, 4/9. S.A.E.
for stock list.

PERMANENT Crystal Detectors"
Tellurium-zincite combination, Complete
on base. Guaranteed efficient, 2/6. Wireless
crystal with silver cats-whisker. 6d.” B.A.
thread screws and nuts assorted. 2/6 gross.
Ditto washers,. 1/6 gross. , Fibre washers,
1/6 gross. Assorted solder tags. 2/- gross.
Single earphone, new, 750 ohms, originally
made for Air Ministry. 5/6. Reconditioned
headphones, complete, 4.000 ohms, 12/6.
All postage extra.—Post Radio Supplies,
67. Kingscourt Road, London, S.W.16.

REWINDS—Mains and OQutput Trans-
formers, Field Coils, promptly executed,
Valves—good selection all types Brand
New B.V.A. Send S.AE. for list.—A.D.S.
Co., 261-3-5, Lichfield Road, Aston, Bir-
mingham 6.

MORSE made easy using the ¢ Autocode.’
Designed by Professional Telegraphist.
You make it yourself from simple instruc-
tions. Drawings and templates supplied,
Send 3/~ (to Include postage. etc.) and
receive the Autocode Manual,.—Hardy
BCM/HAFT, London, W.1.

WANTED. Benjamin in Transfeeda Trans-
former. Also double ratio dial.—W, S.
White, Wilton, Giants Grave Road, Briton
Ferry, Neath.

SITUATIONS VACANT
MOBILE Cinema Operators, Men (Sub-

Standard). Required immediately. Able
drive car. Free training given where
necessary. Knowledge of radio -an
advantage. ‘Mobile Cinema Services,
Surbiton.—Apply Box 100, * Practical
Wireless,” Tower House, Southampton

Street, Strand, W.C.2.

“ ENGINEERING OPPORTUNITIES”
—FREE 112-page guxde to training for
A.M.IMech.E.. AM.ILEE,, and all branches
of Dngxneering and Bulldmg Full of advice
for expert or novice., Write for free copy.
and make your peacetime future secure.—
B.LLE.T. (Dept, 242B), 17, Stratford Place,
MQdon. W.1.

TUITION

LEARN MORSE CODE the Candler way.
See advertisement on page 527.

*“ RADIOLOCATION."—Students of both
sexes trained for important war-time
Radio Appointments, Also for peace-time
careers in all branches of Redio and Tele-
vision. Bogarders accepted. Deferment of
Calling-up arranged. Low inclusive fees,
College in ideal peaceful surroundings,
2d. stamp for Prospectus.—Wireless College,
Colwyn Bay,

TIIE Tuitionary Board of the Institute of
Practical Radio Engineers have available
Home Study Courses covering elementary,
theoretical, mathematical, practical and
laboratory tultion in radio and television
engineering ; the text is suitable coaching
matter for ILP.RE. Service entry and
progressive exams ; _tuitionary fees—at
pre-war rates—are mmoderate. The Syllabus
of Instructional Text may be obtained, post
iree, from the Secretary. Bush House.,
Walton Avenue. Henley-on-Thames. Oxon.
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BLUEPRINT SERVICE

PRACTICAL WIRELES]

No o F. J. Camm's A.C. Superhet 4 .. —  PWses
70 Blueprint, F. !‘x’ ."Oa.u.un4 ‘s Universai £4 Super- e
CRYSTAL SETS § he .. == = g - 0
Blueprints, 64, ezok. ** Qualitone ** Universal Four .. —  PWIs*
1035 Gryatnl Feaelver — pwpe [Fonr-veive : Double-sided Blueprint. 1s. 0.
" cl =Y 8] utton 4, Battery Model .. :
The  Jupior " Crystal Set = PW64*  pyan Button 4, A.C. Mains Model § =  FW®
STRAIGHT SETS. Battery Operated. -
One-valve : Blueprints, 1s. eaoh, SHORT-WAVE SETS. Batlery Operated.
All-Wave Unipen (Pentodg) — PW3lA One-vaive : Blueprint, Is. .
Beginners' One-valver .. J Pwase 8imple 8.W. One-valver .. k. —  PwWss®
The “ Pyramdd * One-valver (HF Two-valve : Blueprints, Is. each.. '

Pen) .. - ~, — PWost Midget Short-wave Two (D, Pen) ~  PW38A
Two-valve : Blueprint, 1s. W76t Th(en (Hﬂgef";n). ?“:f:‘)"-“ﬁc L0 —  PWole
The Signet Two (D & IFm == PW7 Three-valve * 'Blneprinu, Y5, E:\ch‘. 2
Three-valve : Blueprints, 18, each Experimenter’'s Short-wave Three
Sel(qu:::;)]&nttery Three (D, 2L¥ = 6 '.l’h(s%rgécx':o“W)(D o .(.I«tc d —  PW30A°
Summit Three (B Pen, . Pen) PWS e e e o S SRS
All(pPemr;)de)Three (HF Pen, D- PWiD The Band-Spread B.W. Three

en), Pen, g4 .. . = HF Pen, D , T - - ’
Hall Mark Cadet (D, LF, Pen (RC))  —  PW48 ¢ (Pwi’oﬁ"r‘}mms L
F. J. Camm’s Silver Souvenir (HF Three-valve : Blueprints, la. each.

Pen, D (Pen), Pen) (All-Wave ¥. J. Camm’s LLF Three-valve

Three) .. e . e o NEWAY, Portable (HF Pen, D, Pen) .. —  TWéb
Ca.(l:[ﬁ‘eu h)[)ldget Three (D, 2 LF PV5L Pnrvg %y‘i;elght Midget Portable ]

rAIS! - .- a3 e 3G, D, Pen) .. G = =
1936 Sonotone Three-Four (HF Fo(ur-valve : Blueprint, 1s.

Pen, TIF Pen, Westector, Peny —  PW33  “Imp* Portable 4 (D, LF LF
Battery Ail-Wave Three (D2 LF Pen)) .. S P ! - PWEG

(RBC) - PW33 . P
The Motiitor (HF Pen,D, Pen) .. — EW6L
Tise Tutor Three (HF Pep, D, Pen)  —  PW62 oo iy 1o CASCETHATE RS
The Centaur Three (3G, D, P) .. ~— FWOL g W Converter-Adapter (I valve) —  PW4BA®
e one. {Ai}ﬁa;’\e iz PW73 AMATEUR WIRELESS AND HREIESS

« ‘ang)) .. o =
The * Rapide ' Straight 3 (D, CRYSTAL SETS.
E, 2LF (RC & Trans) .. -3 - i Blueprints, 64. each.
)"T'{l‘nf"(’g';" ;‘)e?"if::) All-Wa.v? _ pywws  Fourstation OrystalSet . e AW427
1938 * Triband » ALl-Wave Three T e ot o Ao
(HF Pen, D, Pen) .. . ., — PW8i 150-mlle Crystal - &
STRAIGHT SETls. Battery Operated.
" All- One-valve : Blueprint, 1s.
H\;)n’(l;:;z;a PAeg)Wn.v.e Thr‘ef — Pwsy B.B.C. Speclal One-valver oo —  AW387
. Camm’s " Push-Buiton " Two-valve ; Biueprints, 1s. each.

Three (HF Pen, D (Pen), Tet) —  PW92® Melody Ranger Two (D, Trans).. — AW:BBB
Four-valve : Blueprints, 1c. each Tull-volume Two (5G det. Fen)..  — AWSE,
Beta Uni raal Four (Sl'.'} D, LF, A Modern Two-valver .. .o —  WM40Y'

e »D. LE. -y  Three-valve : Blucprinis, 15. ench.
N AB)  iva B Four (86. D S £5 5w, B.G. 8 (8G. D, Trans) .. ~— AWdI22
5 “(fxg;n LFAMCL B) © F —  PW34B Lucerne Ranger (8G, D, Trane). . —  AW422°*
Feoy Your Super (86, 50, D, Per)  —  PW3HC g% D e I %
B“.‘:"‘}'. ]-{,"},I\.A{']"k 4 (HF Pen, _ rwae Transportable Three (3G, D, Pen) —  Wi271
L L A e 4 (¥ Pen, D Simple-Tune Three (3G, D, Pen) | — WAI327
cme o V-@ﬂ;; en, = PWS3 Economy Pentode Three (8G, D, i
The * Admiital ” Four (IIF Pen, i S A o AT e st Throl e e
HF Pen, D, Pen (BC) - = (SG'T!;,' Pens)) b ”) - . wgér
] £3 3a. Three (53, D, Trans] - -— 5
Two-valve : Blne;vrzi:xt‘: ?sv e:’;f: 19%5 :6 )0 i patleryATHee \(BF WM371
= : ol b , Pen) .. 5% 6 e s
A.C. Twin (D (Pen), Pen) ~  PWI18* pfP Three (Pen, é)d Pﬁn)y , = il \\z}]&ggga
e - i Certainty Three (! , Pen) o =
Stlectone A.C. Radiogram Two pwip  Minitabe Three (G, D, Trans) .. — WM390®

@, Pow) . . .. a a = ra 19 All-wave Winning Three (3G, D,

Three~valve : Rineprints, 1s. cuoh. ¢ Pen) B e o a2 —  WXi60
Double-Diode-Triode Three (HF : Pour-valve ¢ Blueprints, 1s. 8d. each.

Pen, DDT, Pen)P 3* eer = Ix’_g‘zzg 658, Four (sgd, D, RC. &‘}mi;) e TN AW370

.0. Ace (3G, D, Pen) .. . - Self-contained Four , LI,

e s oy T= LPWo)  CEBY A €6 2L~ waam

A.C. Leader (HF Pen, D, Pow) .. — PW33C* Lucerne Straight Four (86, D, -

.0, Premier (HF Pen, D, Pen)., ~— PWSGB  LP Trams) .. .. 2 WM350 .

Unique (HF Pen, D (Pen), Pen).. — PWaAA g5 54 Battery Four (HF, —  WM3s1*

The H.K. Four (3G, 8G, D, —  WM384

F.7. Gamor's A.0. All-Wave Silye T DT oy foliiic WM404®
Al m’s A.Q. All-Wave Silver , Pen, , Pen) .. . — s
Souvenir Three (HF Pen, D, Pen) — PW50®  Five-valve : Blueprints, 1s. 64, each,

« All-Wave, ” A.0. Three (D, 2 - Super-quality Five (2 HF, D, RQ,

LF (RC)) Ay S AR P SCPWUAY . ratiepe g e, .o, WME20
A.C. 1936 Sonotonc (IF Pen, HF Clags B Quadradyne (2 8G, D, LF

Pen, Westector, Pen) .. ws —  PWSG Class B) = e o - WM344
Mains Rec;rd All-Wave 3 (HF Rovi Neévl chia) B Tive (2 8G, D, LF 5

Pen, D, Pen) .- L= = — agg oo .. .a - WM
Four-valve : Blueprints, 1s. each. ]

A.C. Fury Four (8¢, 8G, D, Pen) - PW20" Mains Operated.
A.C. Fury Four Super (5G, 3G, 34D Two-valve : Blueprints, 1s, each. .

D, Pen) .. .. . s = PW3ID  ooneoelectric Two (D, Ben) A,  — AW43
AC. HalFMark (HF Pes, D, wage Economy A.C.Two (D, Trans) A.C, ~ WM260

Push-Pull) . - .o = P Three-valve : Blueprints, 1s. each.

Universal Hall-Mark (HF Pen, D, Home Lover's New All-Electric
-Pull) R T T i i S\ Three (G, g, ?f.}‘””(ﬁ,'% < ® e AW383
Mantovani A.C. ee . Ren,
SUPEREETS. D, Pew . o o WMIT4
: inis, 1s, each, £15 358. 1936 A.C ogram s
Batery ot Blueprists e eathe  _ prpg S o S T Whikol
¥. J. Oaum's 2-valve Superhet . . PW32*  Four-vaive :muepggtsl.)lsé Bd). each, nia
G . 3 1s, each, # All Metal Four (2 8G, D, Fen) .. —_—
%"f;sséfx’p;xﬂf :'ll"ll':::::va:ve)ac.. —_— PW43  Harris' Jubilee Radiogram (HF, »
P.C. £5 Superhet (Three-valve) - — rw4a WM380 ,

of

Pen D, LF, P) .. - . -

SPECIAL ROTICE

TmEISzE blueprints are drawn full
e. isses‘;gis containing
are n
but agrasggrjfk besitoi‘: g.llllet
structiona s R ot
poetion bll &%traigts;. are avaflable, free
The index let:
Bluoprint Number ndieatd) Sgea® the
Thxca in which the description ap, i
'hus P.W. refers to R.‘w"plemsz
WIRBLESS, AW. to Amateur Wire,
M. to Wireless Mdagazine, 2
Send (preferably) a postal order t
cover the cost of the Blueprln‘t),
(stamps over 6d. unacceptabie) to
PRACTICAL WIRELESS ~ Blueprint
Dept., Ltd., Tower

George Newnes,
I‘:‘ilogsze. Southampton Street, Strand,

SUPERHETS .
Battery Sets : Blueprints, 1s. 6. cach.
"Varsity Pour o e = WMI0G*
The Request All-Waver .. - —  WM407

Mains Sets : Blucprinte, 1s. each,

Heptode Buper Three A.0 cw WM359®
. PORTABLES

Four-valve : Blueprints, 1s. 6d. each,

Holiday Portable (8G, D, ‘LI

Clags BY RN =
Family Portable (HF, D, RO,"

I

AWS03

Trans} .. . 2 X —  AW{T
Tyers Portable (3G, D, 2 Trans) — WM
SHORT-WAVE SETS. Batfery Operated
One-valve : Blueprints, Is. eaci. o
8.W. One-valver for America .. —  AW429°
Roma Bhort-Waver - - — " AW42

Two-valve : Blueprints. 1s. each.
‘Ultra-short Battery Two (8G, det

Pen) o -1 due i gt i AR
Home-made Cofl Two (D, Ten) — AWii0
Three-valve : Blueprints, 15, eagh,

Experimenter's -metre Sel. (D,
Prans, Super-regen) .. - -  AW438
The Carrier Short-waver (86, .
T (e o . - —  WM3%
Four-valve : B'meprints, 1s. €d. each,
‘A.W. Short-wave Woild-Béaler
(HF, Pen, D, RC, Trans) .. — AW42A
Standard Four-valver Short-waver
(86, D, LF, D) .. . - — WM3E3®
Superbet ; Eloeprint, 1s. €d.
Sinuplified Short-wave Super .. — WM387<
Mains Operated
.Two-valve : Blueprints, 1s. caeh.
Two-yalve Mains Shori-waver (I, r
Pen) A.C. . . . —  AW453*

Three-valve : Blueprints, 1s,

Emigrator (36, D, Pen) A0, o —  WH35
Four-valve : Blueprints, 1s, 84,

Standard Foursvalve A.C. Short.

waver (3@, D, RC, Trans) oot WM301*

MISCELLANEOUS

8.W. One-valve Converter (Price

6d. -5 . . N — AWS329
Tnthusisst’s Power Amplifier (1/6) — WM337*
Listiener's 5-watt A.Q. Ampiifier

(1/5) s 03 * .
Radio Unit (3v.) for WMR2 (1/-).
Harrs Rlectrogram battery am-

—  WM302*
= Wh308*

plitier {1/-} S ima T, Py - TWM300,
De Luxe Concert A.C. Elestsor

gram (1/-) w . o= — - WM 403
New Biyle Short-wave Adapter

/- .o ve . — WM3g8
Bhort~-wave Adapter (1}-) —  AW436

-
B.L.D.L.C. Short-wave Converter
aj) . 5 . - — WM405'
‘Wilson Tone Master (1/-) o — WM408
The W.AL A.C. Bhori-wave Con-
verler (1/7) L - o —  WM408!

frm e i =
= FREE A5yiss COUPON :

This coupon is available until November
} 8th, 1943, and must accompany all {
¥ Queries and Hints. 1
| PRACTICAL WIRELESS, NOV., 1943. }

All applications respecting Advertising i
GEORGE NEWNES, LTD., Tower House,

1 this Publication should be addressed to the ADVERTISEMENT DIRECTOR,

Southampton Street, Strand, London, W.C.2.

Telephone : Temple Bar 4363.



HAVE 10U HA[I YOUR COPY OF ENG!NEER!?#G ﬂPPG?TUHHIH"’

Whatever your age or experience—whether you are one of the ** oid school ™" or a newcomer
to Engineering anxious to hold your position in the more difficult days of peace—you amuyst
read this highly informative guide to the best paid Engineering posts.

The Handbook contains among other intensely interesting matter, particulars of B.Sc.,
AMICE., AMIMechE, AMLEE., AMIAE, AMIPE, AMBritlL.RE,
CITY & GUILDS, CIVIL SERVICE, and other important Engineering Examinations,
outlines courses in all branches of CIVIL, MECHANICAL, ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and PRODUCTION
ENGINEERING, DRAUGHTSMANSHIP, GOVERNMENT EMPLOYMENT,
BUILDING (the great after-war career), R.A.F. MATHEMATICS, MATRICU-
LATION, etc., and explins the unique advantages of our Employment Departmient.

WE DEFINITELY GUARANTEE ¢NO PASS —NO FEE’

If you are earning less than £10 a week you cannot afford to miss reading *“ ENGINEERING
OPPORTUNITIES ' ; it tells yvou every'hmg you want to know fo make your fulurc secure
and describes many chances you are now missing. In your own interest we advise ‘you to

';erl? for your copy of this enlightening guide -to well-paid posts NOW — FREE and without
o huntlon

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

409, SHA-KESPEARE HOUSE, 17, 18 & 19, STRATFORD PLACE, LONDON, W.I.

Combining a very wide range of measurements

with high sensitivity and accuracy.

Self-contained A.C..and D.C. Volt ranges avaifable

up to 5,000 volts.

A.C.and D.C. Current ranges from 50 s#A to 10

Amperes fuli scale.

Resistance measurements from 01 ohms to 50

Megohms with internal batteries,

Capacity and Inductance measurements can be

made with special adaptor.

Some delay in delivery is unaweidable, but every

effort is being made to meet Trade requirements.
i Nett Price

MODEL 834 (4,000 ohms per volt A.C. and B.L) 15 gns.

MODEL 83c (20,000 ohms per volt A.C. and D.C.) 19 gns.

. Write for complete specnf‘cauon to > 1 B 2 ;
& A Y1 @ B E. L & {CH ISR IEISA ). I'N ST RMEMENTS Ld M4 FFEep
MONTROSE AVENUE.”SLOUGH. BUCKS SLOUGH 21381 (4 fiacs)

Published on the 7th of each month by, GEORGE NEWNES, LIMITED. Tonex Huuse Souchampton Street, ‘Strand; London,-W.C.2, and
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