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MIXING VALVES IN A.C/D.C. SETS

“An efficient home-constructed oscilloscope
a 4-in. tube and spare standard parts




Regd Trade Mark

. ELECTRICAL
MEASURING
INSTRUMENTS

“and reliability.

HE world-wide use of “ AVO ” Instruments is striking ]

Universal AvoMinor .

| D.C. AvoMinor

testimony to their outstanding versatility, precision 3

In every sphere of electrical test work

they are appreciated for their 'dependable accuracys
which is often used as a standard by which other in-

delivery of

Some delay in
Trade Orders -is inevitable,
but we shall continue to do

our best to fulfil your require~
ments as promptly as possible.

»

Y

struments are judged.
for every essential electrlcal test.

- Sole Proprietors and Manufacturers -

The AUTOMATIC COiL WINDER & ELECTRICAL EQUIPY
Co., Ltd., Winder House, Douglas Street, London, S.W

’Phone : ViCtoria 3404-7.

There is an “AVQO?” Instrument

NEW PREMIER S.W. COILS

4- and €-pin types now have octal pin spacing. and
will fit International Octal valve-holders.

. 4-pin Type €-pin Type )
Typc Range Price Type Range Price
04 9-15 m. .. 2/6 06 -9-15m. ... 2/6
04A 12-26 m. .. 2/6 C6A 12-26 m. ... 2/6 |'
04B 22-47 m. .. 2/6 06B 2247m... 2/6
04C 41-94 m. . 2/6 6C 41-94m..... 2/6
& 04D 76-170 m. . 2/6 06D 76-170 m.... 2/6
 04E  150-350 m. .. 3/ - )
| 04F 255-550 m. ... 38/ .Chassis:- Mounting
! 04G 490-1,000 m. ... 4/- QOctal Holders

R 04H 1,000-2.000 m. ... 10id. each.

New Premier 3-Band S.W. Coll, 11-25 25-38 38-

86 m., 4/9.
Rotary Wave. Change to suit above, 1/6.

SHORT-WAVE CONDENSERS !

Trolitul insulation. Certified superior to ceramic.
All-brass construction. Easily gamged.

§ S.W. H.F. Chokes, 10-000 gn., 10id. High grade
. Pie-wound, U.S.A. type, 5-200 m., 2/6 each.

PREMIER REPLACEMENT VALVES
4-volt, A.C. types, 5-pin. ACHL, ACSG, 5/6 each.

MOVING COIL SPEAKERS
(“‘oogmanehan%‘ C(f(liesztgon 8in. P.M. Speaker. 25/-.
%ltr)leakg(x)g Oarlc;[1 colgaplete/ with outpufs transformer.

MR1 UNIVERSAL 4-WATT OUTPUT
TRANSFORMERS :

Tapped for Power, Pentode, and Push- Pull, suitable
for 2 and 7/9 ohms speech coil, 7 /6.

ALL ENQUIRIES MUST

mfd. ... .. 2/4 100 m.mfd. . 8-
%g Irg.rl?lfd. e e 216 " 160 m.mid. e 8/7
40 m.mfd. ..» .. 2/6 .2560 m.mfd. s 4/

ALL POST ORDERS TO :

« SPECYAL  OFFER *

Mains Transfermers. Pn-~

iary, 220-230 v.: sec-

ondary, 850-0-350 .,

100 ma., 5 v. 2 a. not

,CT, 6.3 v, 3 a, CT,
21/-.

“LEARNING MORSE?*
Then purchase one of {he
new practice Oscillators.

Supplied complete

| .with valve, on 27 /6

steel chassis

Practice Key, 3/3; TX
Key, 5/9,

Super Model, on Waooden
Base, 10/6.
Browns’
17/6 pair,
3 Henry Chokes, 16/-.

» :
- PREMIER MAINS
TRANSFORMERS,

Headphones,

CHOKES and VALVES.

Still available.
lists.

Send for

 MATCHMAKER UNI-
VERSAL OUTPUT
TRANSFORMERS.

Will match any output

valves {o any speaker
impedance.

11 ratios from 13-1 te

80-1, 5-7 watts, 20/-,
10-15 watts, 26/-,

I P S

NIED BY. LONDON, E.5. (dmherst 4723). R
3 BE ACC]OMPA “ | CALLERS TO : Jubilee Works, or 169,.Fleet Street, E.C.4 (Central 23833). -
§f = A 2id STAMP. , or 50, High Street, Clapham, S.W.4 (Macauluy 2330). 3

“Moving-coil ’\Iiko.

. of speech and music, 63/=.

‘dlttO with 2 v. 3 A. charger, 52/6.

. Mains Resistances, 660 ohms,

JUBILEE WORKS 167, LOWER CLAPTON ROAD& ’

I.F. TRANSFORMERS ..

Tron-cored 450-470 kC/s plam and with ﬂymg } '
5/6 each. x

- PREMIER BATTERY ‘
CHARGERS FOR A.C. MAIN3
Westinghouse rectification complete and reaf- for

use. To charge 6 volts at 1 amp. (also tap. ~d for
2 and 4 v.), 29/6. 12 v. 1 a. (also tapped for 2 and

6 v., 37/6. 6v.at?2a. (also tapped to charge 2 and ¥ :

4 volts) 48/~.

" PREMIER 4-WATT A.C. AMPLIFIERS

Each Amplifier is completely wired and tested.
Selected components. Valves and Enervlsed
Movmg-Cou Speaker, £5 5s.

PREMIER MI"RO?%NEJ

Transverse Current JMike. High grade large
output unit. Response 45-7.500 cycles. Low hiss
lever, 23/= '

Permanent magnet modol
requiring no energising. Response 90-5.200 cycles.
Output .25 volt average. Excellent reproduction
Super Model, £5 5s.

Microphone Transformers, 10/- each.

généommm Collapsible Type ’\heropbono Stand,
H.T. Eliminators. 150 v. 30 mA. putput, 41/6 ;
2,000 ohms 25 w. Resistances with5 tapping clips, 2'/

3 A. tapped 360
+180+60+60 ohms, 5/6. 1,000 ohms, .2 A. tapped
at 900, 800, 700, 600, 500 ohms, 4/6.

1,000 ochm Wire Wound Potenticmeters, 3/11 each

Valve Screens for International and U.S. A. types
1/2 ecach. g

i

3

5
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L. O. SPARKS,
FRANK PRESTON.

BY THE EDITOR

~ Special Note ‘to Home Guards

E are receiving large numbers of requests from Home

Guard umts for dectails of wireless transmitters.
This is due to a misunderstanding of a recent Order
issued to the Home Guard. It is quite illegal for anyone,
members-of the Home Guard included, to own or to
operate a transmitter.” Here is a’typical letter : ‘‘ I have
been asked and given permission by the Home Guard, of
which I am a member, to construct a small low-powered
transceiver for Home Guard use. I enclose a circuit and

should be glad if you would let me know if it is in order. -

In order that You may have assurance that 1 have
permission I have asked one of our officérs to counter-
‘sign.”” There follows a signatyre by a second-licutenant.
As we were, receiving so many requests couched in
somewhat similar terms, we took the matter up with the
- Post Office and the. Home Guard Headquarters in Lon-
don. Lach states in unequwccal terms that no cne in

the Home Guard units has®any authority whatever to -

~grant permission to members of those units. to build
transmitters, no matter what the powers of them. We

were mformed that an Order recently issued has been
misinterpreted, but a memorandum is being sent to.the

- Headquarters of Home Guard units cldrlfvmg the
position. Will all readers, including members ,0f the
Home Guard, therefore please note that we cannot’
answer . questlons dealing with the construction of
transmitters, and that their superior officers are quite
out of order and acting illegally in signing such requests.
Our Blueprint Service
HERLE is a greater demand than ever for our
blueprints, the range of
which covers necarly every require-
ment. Most of the blueprints

l.c‘.l.'no.op.40'«0.nl.".".".".""..".”. S0P 2D 1P NP P e R TR .Q‘Q‘

¢ Screw Thread Manual ?’ .

E have rccently publ ished from the offices of this
, journal an important work entitled the ‘‘ Screw
Thread Manual.”’.  This fully indexed 192 page ‘book,
crown octavo in size, deals with Screw-thread Terms
Screw-thread Forms, Use of Taps and Dies, the Use of
Die-heads and Chasers, Die-heads and Tappers Screw-

.cutting in the Lathe, Thlead Milling, Thread Grinding

Thread Rolling, Bolt and Screw Manufacture, Measurmg
Screw l‘hreads Measurement by Optical Pro1ectvon
Extracting Broken Taps, Aero Threads, and Tables.
The tables include Change-gears for Scraw Cutting,
‘British Standard W’hltworth chew threads, Whitworth

Hexagon Nuts and Bolts British Standard Fme British

Assocmtlon British Standard Pipe, American Natlonal
Systeme Internatlonale British Standard Cycle, Acme
Locewenherz, Model, Roval Microscopical Society, Royal
Photow*aphw ‘%001ety, W atch, Wood-screw, Lordeaux
Edison Type Electric Lamp Caps, Standard Brass
Briggs Pipe, Whitworth Instrument, A.S.M.E., United
Stdtes Standard, Holtzapffel’s, Swiss, Amerlcan Natlona]
Gas, Worm, Metrlc Fine, Progress, S F. French, French
Metue and German Metrm Screw Thread Standards

',Lctter Sizes of Drills, British. Standard Castle Nuts

Standard Worm, Vﬂncr Nuts, Black Nuts, Lock Nutq
Bolt-heads, \/Vhltworth -and "B.S.F. Screw Threads
Sparking Plug Threads, Heads for B.A. Screws, Tap
Drill Sizes, etc. '

There are 110 illustrations, and the volume con-
tains a vast amount of matter not hitherto published.
It costs 6s., by post 6s. 6d. from the Publisher, The
Book Dept., George Newnes, Ltd.,
Tower House, Southampton Street
Strand, W.C.2.

" deal with receivers which have
been described in this journal,
- and issues describing the eonstruc-
tion are, in many cases, out of print,
- In such cases the Dblueprints are
supplied with typewritten copies of
the instructions, so readers need
have no fear that in purchasing the
blueprint they will lack the neces-
sary descriptions. We shall in
future issues reprint in abbreviated
form the instructions relating to
receivers which are the subject of
blueprints described in issues now
out of print. The following blue-
prints are accompanied by ty
written constructional details :
P.W.31, P.W.35¢c, P.W.72,
P.W.73, PW.77, P.W.85, P.W.g1,
P.W. , P.W.4, P.W.95,
A.W.429, A.W.435, W.M.392,
W.M. 395, W.M.396, W.M.398,
W.M.399, W.M.402, W.M.404.
- The instructions. whrch we shall
reprint will, of course, be in
abbreviated form, but they will
contain the essential details, in-
cluding the list of compouents, and
the component values—sufficicnt
information for the co‘nstructnr.
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" erery effort will be made 1o return them if a

Editorial and Advertisement Offices :
¢ Practical Wireless,?’ George Newnes, Ltd.,
Tower House, Southampton Streef, Strand,

W.C.2. 'Phone: Temple Bar 4363.

. Telegrams : Newnes, Rand, London.
Registered at the G.P.0O. for transmission by
Canadian Magazine Post. )

The Editor .will be pleased to ronsider
articles of a practical nature suitable for .
publication in PracTicAL WIRELESS. Such
articles should be written on one side of the
paper only, and should contain the name and
address of the sender. Whilst the Editor does
not hold himself responsible for manuscripts,

stamped and addressed envelope is enclosed.
All correspondence. intended for the Editor
-should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
swircless apparalus and lo our efforts to keep
our readers in touch wwith the latest develope
ments, we give no war)anty that apparatus
described in our columns is not the subject
of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS 8
specifically reserved throughout the couniries
signatory to the Berne Convention and the
U.S.A. Reproductions or imitalions of any
of these are tken’fo;e expressly forbtddm.
P}ACT[C&L W IRLLESS mcm ‘porales ** Amaleur
Wireless.”

The facl that Wods made of raw materials .
tn shorl suppl y owing to war condilions are
advertised in this paper should not be taken
as an indication that lhey are necessarily
available for export ¢
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Radio Sales

AL’IHOUGH manv are experi-
encing d1fﬁculty in purchasing

wireless receivers and componerts,

we are informed on reliable

authority that considerable num-

bers of them are still being made.

During the month of June, for

example nearly 12,000 receiving
sets, including radio- gramophones,

-

totalling in leue £134,000, were -

sold in this country. Components
to the value of over £58,000 were
also sold in this country during the
same*month. Evidently, however,
the supply is not equal to the
demand, which may possibly ac-
count for the revival of interest ifr
crystal receivers, Coils are practi-
cally unobtainable, so readers are
turning to “W ireless Coils, Chokes
and Transformers » which’ is pub-
lished from the offices of this
journal at 6s. (by post 6s. 6d.). It
is comforting to learn also that we
are contmumg to export consider-
able quantities of receiving sets and
components, and thus helpmg to
pay for the war.
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Experts in Khakl

THE men of the Army Laundries Who follow the

~troops into' battle, and the Military Police who
direct traffic under fire, were vividly described recently
in the programmes in this series. Both scripts were
written by serving officers in these branches.

Europe is Llstenmg

EV IDENCE of European listeners’
B.B.C. broadcas's continues to reach the B.B.C.
The ingenious ways in which it gets to this country will
make thrilling readmd at such time when it may be
dlbblOSed

A.T.S. girls are now receiving instruction in radio work a* a school in. S.E. command,
and our illustration shows a pupil, tram\ed as a wireless mechanic,

Ho”and

CORRFSPONDE\IT from Holland recently wrote :
~* We listen regularly to the B.B.C. Dutch News

- Bulletins.
~struggle.” . . In spite of the jamming wé hear everythmg,

and as you see, our spmt is undaunted »o »

Czechos|ovak|a

‘RE LIABLE report from Czechoslovakia hasreached
® the B.B.C.. The .tenor of . the xreport is: All
Lzechs hsten to” the B.B.C. as keenly as ever.”

Greece
HE B. BC s ““ Personal- Mebsages » Servme to Greece

, ..has evoked a large response and reports received from .
= that country state that ¢ Everyone: with-.a- ’\Vlt‘f’l@&;s-m:n

lbtens to the Greek broadcasts from London and Cairo.”

f

Portugal

THI‘ followmd is ‘an extract from a letter rece: Ved by’
“ Every day .at. the .
“the new series will add millions of night workers to their
More -British factories are constantly bemff-
“wired to-take-the programmes and the night shift bro&d—
casts "will be. an extra inducement to mfmadements to

the: B.B. C Hfrom - Portuwal

-hour of- the broadcast - from London the people of

“Portugal await - your  news with am;lety Even. the .
poople in the villages, who have no wireless sets, wait i

groups around the ShOpa and other places Where the
* Voice of London can be heard. ’;

response to

They arc a great support for us in the great

“seven days a -week. :

- couragement. is . needed *The - Mmlsm ies of

144
Starvahon in Greece

HOUSA\TDS of Greeks have died; and thousands
more are sick and under- noumshed because some
‘of the essentials of life are lacking. Greece has suffered
~more from starvation than from any other form'of Nazi
misrule. In a recent broadcast the desperate struggle
of the Greeks was constructed from evidence brought
by the few refugees- who managed to escape. Other
material was, supphed by nationals of neutral countries.
- The programme was written by John Dickson-Carr, and
was produced by Walter, Rﬂla. o -

London-to Cape Town by Motor-cycle
) N the first of aseries of talks ‘““Worth

Hearing Again,” Sergeant Wallach,
of the A.T.S., recently told the story

velled from London to Cape Town by
motor-cycle. This talk was originally
given in the South African Service.on

Ju]y 17th, 1942.

Saymg it wnh Rhythm

ROOPS from the U.S.A. are living
up fo the American’s reputation
for originality. A doughboy at the
American Eagle Club, ILondon, sent
his 1nessage home in the B. BQ
weekly broadcast, in this form:

“ Hello, family, folks and friends !

Benny here his greeting sends

I‘ar across the water blue,

Radio brings my love to you.

I’m feeling fine ; they treat e Swell,

There are lots of things I’'d like-to
tell,

-and rack,
So T'll elucidate when I get back.”

engraving a dial. This effort was applauded by other
‘ ~mewmbers of the A.E.I. present.
No Radio Repairs in Belgium
CCORDING to a Belgian News Agency, repair work
on wireless receivers and the manufacture of spare
parts have been banned in Belgium and Northern France.

"Music While You Work (at nght)

IUHT-SHIPT \\orkers in British war _factories arc
to have music while they work at night.

cast for half an hour each evening from 10.30 p.m.,
This time has been chosen as most
suitable afte consultation with managements, workers,

social organisations and the Government Dcpqrtmen*ta »

concemed Wynford Reynolds, the producer of these
programmos, ;has had many requests from managements

and workers’- organisations during the past year for a =

programmnie to sfimulate night wor}\ers upon whom there
is spectal- Stmm and for whom therefore, special en-
Labour,

bupply and Aircraft Production have all agreed on the
value of the new programime.

effect of ** Music While You 'Work *’ during the day, and

number

introduce music in mdustry, whmh Is coming to stay.

e

I

of.a strange adventure when. she tra- -

But the censors threaten with whip

The -
. programme, which commenced recently, will be broad-

Over six million people
in thousands’of factories already benefit from the tonic -
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She Praised the B. B.C.

AC ORDI\TG to a Berne report, a woman cashier in
Budapest has been detamed for *“insulting the
Magyars and praising the B.B.C.”” wha, accordmg to
her, broadcast true news.

. “MacRobert’s Reply”

THL story’ ef ‘‘ MacRobert’s Reply,”- the bomber
which Lady MacRobert presented to the R.A.F.
in memory of her sons who fought and died in the cause
of frecedom, was told in a recent broadcast. Some
personal recollections by a friend of Lady MacRobert’s
three sons was included in’tlie broadcast.
were Kkilled in flying operations during the war and the
other was killed -while flying his own aeroplane in peace-.

- time. Listeners heard about Douneside, Tarland, where
they spent their boyhood ; and the programme included
reminiscences from the Jives of the boys and their
careers until their deaths. Lady MacRobert’s ““ reply ”’
to the Germans took the form of a Stirling bomber.
Two members of the bomber crew desenbed ﬂ1ghts in
it over -Pilsen and Brest and how it stood up to the
enemys ““flak ”’ and fighters.

Youih s Own Magazine he

HE B.B.C. is planning & Youth Magazme .which

. will be broadcast weekly and to which it is hoped
that many members of youth organisations” will contri-
bute. The idea of this Youth Magazine is to show what
young people are doing, to give them a chance to say
what they are thinking, to provide opportunities for
them to hear speakers of whom they have often heard,
and to eoffer advice on many problems and to‘give. auth-
oritative answers to questions. .There will be exchange-
programmes with young people from ‘other: countmes
and the magazine will be used to show youth 8 pla’be in
the world to-day. L

b Youth in Action

A POPUL AR weekly feature of the Magazine is to
be “ Youth in Action,” and many act1v1tles of
- both girls and boys will be recorded on the spot. by one .
of the B.B.C.’s eight recording vans which travel up-and
down the country. During the winter the editors have
plans for bringing groups to the microphone to describe
what they are doing in their clubs, centres and units.
They hope, too, to have contributors from the Dominions,
from America, the U.S.S.R. A

China and the enemy-
occupied countries of Eu-
-rope, who may have stories
ofII exciting experiences to
te

“Information,”Please”’ .

HERE will be a corner

~in the DMagazine for
youth’s own choice in enter-
tainment and an * Informa-
‘tion, Please” - section for
‘which members of organisa-
‘tions arc invited to con-
tribute questions. The edi-
tors of the Youth Magazine
hope that organisers and
leaders will send to- their
local B..B.C. Education
Officer accounts of ogiginal
and specially interesting
activities, subjects for dis-
cussion names and addresses
~of amateurs who can tell
"what they have achieved
—from swing bands to
“rabbit breeding — and any
“other -information which
they think may be useful.

Two of them -

‘Allied cause.

The last test befote an operational flight.

| Danish Service of the BB.C. .
THE first book in English telling the story of Denmark

as a State under Germany’s protectlon has recently-
been published. It shows how much can be done in a
‘German-controlled country to hamper the enemy’s war
effort without any actual incitement to disaffection.

- Denmark is a special case because I&mg and Government

have been left undisturbed and there is no doubt as to
the constitutional legalify of the régime. No attempt is
made, for instance, to interfere with listening to London
and there are, it appears, Churchill Clubs in the prin-
cipal towns. In the Editor’s room of Polgtken, we
arc told, there was a large pieture of Churchi hangmg
on the wall which infuriated the various German agents
brmﬁmo' thelr wares

/ Del icate Work

T,HE job of the Danish Service of the B.B.C. is there-

fore one of extreme delicacy. It can—and does—
condemn any specific act of collaboration such as Den-
mark’s signature of the anti-Cominterrr Pdct or any
suggestion of . anti-Semitic. measures; - debunk preten-
sions-of the Danish Nazi elements, and nurse the feelings
of national pride in the tradltlons and achievements of

~democratjc Denmark. Butit does not make any attempt

to preach open resistance or: Tevolt against the orders of
the Danish Government. One “of the most ‘useful
services performed by the * Voice: of London Is in
““ boosting ”’..the Danish Council as speaking -for all
patriotic Danes in- the. gathermg of the free nations of
the world. ~Amother is to bring to .the mlcrophone
men who have escaped by sea or by air to fight for the
‘Contrary to the statements by Mr, ‘Sten
Gudme, author of the book mentioned above, Danish -
“airmen coming to- Britain to serve with, the R.A.F,

_fre(rularly bloadcast stories of their expenences.

March of the Mowes

ON August 23rd, the first of a new series of film
programmes._was broadcast:on the Forces wave-
lengths, This “ Marchrof the Movies ’ has been devised

?and written by Harry Alan Towers, author of a great

many variety and record proo'rammes The series will
be a parade in retrospect of some of the better moments

in filin history, coupled with a survey of the ¢inema of

yesterday, to-day and to-morrow. It is not intended
as a history of motion pictures ,as each programine will
be complete in itself.

Navigation exercise for.observers in Bomber (,ommand h
instructor gives orders from the other side of the Loard. :
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LONG- WAVE AERIAL

AH vmve Aerial Systems

/J’/ED/UM-/’VA VE AERIAL ‘

Practical Details Concerning the
Erection -of Suitable Aerials and

| Sworrmave —
AErRAL

- the Making of Impedance
Matchmg Transformers

irequency dependcnt upon its mduc-'
tance amd capacity. = When the grid
circuit to which thlS 18 coupled 18

the coupling between the aerial and -
‘grid coils, but the resonance is most

TRANSFORMER ™ Fom

- ' Fig. 1.—The general
SW ALrAL arrangement of an all-
wave acrial such as
is adopled by two well-
known
‘ firms.

[

HF increasing ‘use.of all-wave reccivers has resulted
~in an increase in the interest of acrial design, as
it is now found- that the standard . smcrlerwﬁ*e
_.aerxal does not afford fmaximum results on all of the
wavebands covered by ‘the modern receiver. Even in
a modern two-band (mediem and long-wave) receiver,.a
- single horizontal wire is necessarily a compromise, and
1S, Gcnerally erected to provide maximum resonance on
- the wavelength which is found to be most difficult to
cover with the particular receiver in use. Of course,
many listeners simply erect any length. of wire. which
can be accommodated in the aldcn space which . is
available; and then devote thclr energics to.designing
or modxfylng the receiver to give the désired rcsults
Where, however, serious interference is experienced,
“either from passing motor traffic, or from electric swns
erected on buildings adjacent to . that in which the
receiver is installed, the listener is forced to adOpt some
form of anti- interference acrial. :

All-wawve Aerials

7 ¢hould _be. possible .
. give

commercial

. being 111clud0d

pmnounced at the natural frequency.
of thie aerial system.
of that {requency, it w 111 also provide -
strong resonance, and therefore it
to find a length ~which will
maximun response at two or three -different
frequencleb or wavelengths. In practice this is not easy
to"attain, and it is p1efel able to use separate aerials, each
chosen to resonate at a frequency roughly in the centre
of the waveband covered by the tuning coil being used.
Thus, for a three-band receiver, three. separate “acrials
are desirable, a short wire, say 10 feet or so in length,
in addition to the 30 feet and lonor
wire prev 1ou>1y ‘mentioned. “These may be arranged in
many .ways, and one of the most convcenient for the
amateur is depicted in Fig. 1. Here the two broadcast
aerialg are joined end to end (insulated at the junctlon)“
and the short-wave aerial is su<pended from the point

“at \r\thh they are ;omed

A Comphcatlon
If the performance to be obta*ned from the reCelver

has to reach a very high level it may be necessary to
use evén more than these three aerials, including other

lengths to resonate at scine other part of the quebands[

covered. Such an aerial is very popular in America and
is known-as the spider-web aerial, a diagram of it being
gncn at Fig. Jt will be seen hele _howchn that the
acrials cach consist of a dipole, or half-wave ’a'erial,,each
built up from two quarter-wave aecrials, and this
necessitates  twin feeder wires from the ecentre point.
The advantage of an acrial of this type is that the feeder
wire (or lead-in) will nct pick up any energy, as it is
either screened -or transposed throughout its length.

This is the arrangenfent which has to be adopted if local
interference is e\perxenccd, as the aerial array may be

"A modern all-wave receiver may
be said to :cover one short-wave
band in addition to the. two nor-
mal broadcast bands, and thus a
short aerial is found very useful in
provldmd maximum response on the
short-wave band. Where two short-
wave bands are included, even two
short-wave aerials may Dbe found
desirable, although not essential. = For.
.medium waves an aerial of about 30
feet is generally found most useful,
where for long waves from 6o to 100

feet provides maximum results. The
Jonger aerial . often only introduces
dlmculty on the medium waves, due
to the fact that it decreascs selec-
- tivity . due to the larger amount of
energy which it picks up, as distinét
from its resonant frequency. It should
‘be understood, of course, that the
aerial system (Wth’h includes the aerial, -
lead-in wire, earth wire, and the coil

- ' P

o m et s o6 hlhdein oo o : ¥

N
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\S

\ e
Sckffmwa C‘ayz;‘,e

lien

connected betwecn acual and earth
terminals) will resonate at a particular

P T T T

Fig. 2.—

Two methods of connecting impedance-maitching transformers. -

tuned, the aerial is also tuned, due to- -

At harmonics
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. . Trans-ibrﬁter Design

9 | | S74GE 3. The majority of modern impe-
3 * 18 SPACED TURNS WouND OVER PAPER. dance-matching transformers .em-
§ Z"g DERIRATOR & ANCHOREQ WiTH SEALING Wax A ", ploy iron-cored coils, providing a-
N \ g E high inductance-capacity ratio, and
§ |8 ' '“‘\\“_i:) : are accordingly bevond the scope of
‘g | 9 ﬂ ~ the average amateur to build. Alter-
§ { | e native designs may be wound
§ ‘3 ‘ on small diameter formers, how-
N R ever, and a small low-loss switch-
PO employed on the secondary for
- 4\& , wave-change purposes. It will be
i appreciated, of course, that no
&‘ switching is required at the aerial
N end to separate the individual
Qo ¢ ) wires, as these automatically
] 574G/ resonate to the frequency to whichy

Fig, 3.—Method of winding an

the receiver is tuned, by reason of
the tight coupling existing between
the acrial and the tuned circuit. A

mpedance transformer, shown SEALING . <
- in three stages. - wax. design which has been found to
: ‘ 4

placed well away from the building (out of the area of
interference) and the lead-in will play no active part in
picking up the signals, ‘ ,
it will be necessary to include two transtormers in the
aerial system, one at each end of the lead-in, to balance
out lasses. This is carried out by using a step-down
transformer at the aerial end and a step-up transformer
at the receiver, The two sections of the transformers
{vhich are connected together form a low-impedance
-circuit and consequently the capacity between the

feeders will not have such a marked effect upon the - -

signals which would otherwise be seriously interfered with.
‘Transposed feeders, generally, do not need the inclusion
of the transformer, provided the transposition blocks
~ give adequate spacing between the two wires. - The twin
feeder consisting of two wires will require the transformer,
and the usual way of arranging such a feeder is to use
parallel-laid insulated wires in a heavy rubber cable.
An alternative scheme is to use a single wire laid inside
an insulated cable with a braided metal screeén surround-
ing it, and this screen may form one of the feeder wires
by being connected to one side of both transformers.
The separate schemes are shown in Fig. 2. In place ot
a simple transformer, an auto-transformer or tapped
coil may be used, or a tuned transformer incorporating

fixed condensers, such as is used in some commercial .

units. (Fig. 6), may be employed. The capacities will
depend upon the coil windings, and it may be desirable
for the amateur to experiment to find the most suitable
values for his particular aerial and receiver system..

“

Incorrect Matching . .

One important point which must not bz overlooked is
that at the receiver end the tuning c¢ircuit may be such
that the maximum effect is not obtained ‘from the
impedance-matching transformer, and this fact should

not be lost sight of when a commercial all-wave anti- -

interferecnce - system ‘s purchased.

If a very long feeder is needed

offer good results from an all-round
point of- view_is to wind the aerial .
, - transformer (that is the one joined
direct to the multi-aerial system) with a- primary.of
roo turns of 28 D.C.C. wire on-a 1in. diameter former,
and to split this into two equal sections, separated
by 3in. Over the centre space three: or four layers of

thick brown paper are wound, and-in the centre of

this 15 turns of a
similar gauge of
wire are wound for
the secondary. The
cnds of this winding
. should be anchored
with sealing wax
or Chatterton’s
Compound, and
taken straight
across the primary
‘at right angles be-
fore being led
through anchoring
“holes in the former °
for connecting pur-
poses. .. ‘
This coil should
_be mounted inside
a small aluminium
screening ean, and
- the bottom of this

TAPPINGS

~should 'be sealel

o with a disc of

Fig. 4.—The recciver transformer fLaving - waxed- wood or
tappings on secondary. “ebonite. Chatter-

: ' , ton’s Compound or
some - similar wax will make it- waterproof, and the

hcles through whicli the ends of the .aerial and
lead-in are passed should also be sealed. .

The receiver transformer will be wound in exactly
the same manner, but the larger winding (which is

320"

- - -

Generally, these. are designed by the’
‘makers primarily for use with their W

.
-

receivers, and although  they may
not necessarily fail to give satisfactofy
results on other receivers, the aerial
circuit may require modification . in
order to provide the maximum effect.
An existing aerial circuit may easily ]
be modified by winding a small coup- |}
ling coil” over the present grid coil »
(the number of turns. and the
spacing again having to be found
by experiment) and connecting each
end of this to the aerial and .earth
terminals for subsequent connection
to the impedance-matching trans-
former, ,

—-’&-

Fig. 5. — This is the
arrangement employed in
the American spider-web
i . aerial. Note that each
FEEOER ~ aerial is a dipole.

Fewm
Segen




- carthed end permanently connected.
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- - and the cecretaries of the branches are carrying out all
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in this case the Secondary) must be tapped to prov1de
the necessary wave-change selection points, The ideal

system is to use a two-point switch so that equal tappings -
are s®ected from each end of the secondary, although’
in many cases it is quite sufficient simply to transfer one -

connection, by stages down the secondary, leaving the
Figs. 3 and 4
show these arrangemeénts. \

The receiver transformer should be mounted as close
as possible to the aerial and earth terminals of the
receiver, and the leads to these terminals should also be
screened.

It must be emphasrsed that these details will not
apply to every set, and therefore the constructor must

be prepared to carry out some experiments as prev1ous1y

mentioned.

It is in this drrectlon that the sub3ect is worthy of
-every construetor’s attention; during existing conditions,
“when normal receiving 1ct1v1t1es are somewhat limited,

more time is avarlable fcr experimental work, and one - -
could not wish for a more interesting subject than that

which is discussed in this article. It pocssesses the
additional atfraction of lending itself to the combined
work of two or three enthusiasts, as a fair amount of
~ time has te be devoted to the planning and-erection of
the many aerial arrangements which can and should be
explored if one wishes to be to the front when activities
resume their normal magnitude on the arrival of peace.
One item must be stressed : during all the experimental
work and tests, observittions should be recorded so that

one has accurate detarls of the result ot the varrous.?

tests in writing.

-

AER/IAL AcriaL
4ERIAL 77?ANSFO/?M£P 3. o
i - | A
LWaMW .5‘ w L. W&Mw '
Wivommng WINOING WINOING
CONMNSIA’S CONOENSERS
- TRANSASSION ‘
Livd OR FEEDER | '
- . ;] ) E
S Fecewver
TRANSFORMER
}. .
DoyBLE -PoLE - e

7 * DoyaLE - ThRow Sm o

LWa MW

Sw Lwesmw
: WiNOING WNOING WiINOING }
N
X0 AERIAL TERMINAG 70 £ARTH TERMiNAG
Cw SET N VET '

7

Fig. 6.—The czrcmt arrangement employed in the B. TS anti-
interference all-wave aerial system. k
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deted Old Gromophone Records

Nahon w:de “British Leglon

ON Saturday, August Isth, a nation-wide’ campaldn B
was launched for the salvage of ten wmillion old.

- and unwanted graimophone records
for the recovery of shellac—and .the need is ;urgent! -
~ The scheme. is operating through all - British Legion
‘branches’ throughout “ England, Scotland, and - Wales

. and will continue until September 3oth.,
Detailed arrangements have been.made for prompt

;and efficient handling and . transportation of all records

Thev are needed

“handed in to British Ledron branches—and in case you

don’t know where youry- ]ocal Legion branch, is, enqulre'p

at your pest office, and they’ll Gladly advise you

“Old-fashioned cvlinder records, or cracked and broken"
dlscs are not required, but drscs which have the edges.
Every ten or- twelve-inch dlSC
~ single or double-sided, of the following brands is urgently -

ch1pped are acceptable.

needed provided that it is not broken or cracked :

H.M.V., Columbia, Parlophone, Regal-Zono-
phone, Zonophone, Brunswick, Decca, Rex,
Panachord.

Gramophone record dealers all over the country are

giving the scheme enthusiastic support, and are ‘dis-
playing window bills urging the public to fake their old

~and unwanted records to the nearest British Levron*“

‘depot.
- British Tegion depots are also d1sp1ay1n
inviting the pubhc to bring in the much-wanted discs,

kinds of publicity ‘‘ stunts ”’ ' to attract more and more
rccords for salvawe

" .Radio Publicity

. Public

campaign-by radio breadcasts, and several stars of the
stage and screen have already promlsed to give up some
of their-old "ramophone records, so that more new ones
can be made. :

- “which will mean friend :or foe aloft.
- fight for democracy—the spoken .w

posters -

interest will be sustained throufrhout the

Salvage Campalgn

‘Recorded music. is vrtally 1mportant these days not

~only to provide valuable relaxation for the war worker

in his *‘ off-duty ”’ ‘hours, but in the Services and indus-
trial canteens ;. in factorres for ‘‘ Music While You

“Work,”” where hvely tunes relieve the tedium of monoton-

ous repetition work, and make the working day seem

- shorter for thousands of men dnd women,. . .

~ Recorded instruction for the fighting serv1ces covermg ‘
every branch—R.AF. training, Arrnv (,ommands how
to identify sounds from *° upstarrs " when submerded‘
many fathoms under the waves in a submarme sounds’

all parts of the world, in dozens of languages and dlalects, ;
by means of recorded messages, transmitted through
the ether by short-wave broadcast :

Shellac is~an essential to gramophone record manu-.

facture, and has to be imported to this country ; supplies

are short and shipping space is scarce——urgcntly nceded

| for other vital munitions of war.

To part with old gramophone records may mean a
wtench, sentimentally, to some : to many of us it will be
a very welcome opportunity to dispose of old accumula-
tions, long unplayed and taking up room which could be
better used
- The -British Ieoron is sharmg the mcome from the

salvaged dramophone reccrds ¢ fifty-fifty’’ with the
Hospital for Sick Children, Great Ormond Street
ILondon. :

What further msp]ratron could be needed-you meet
an 'urgent National need, and %ou benefit two grand
institutions at the same time—all by giving up old,
unwanted gramophone records.

It is our prrvate guess that the tar“et of ‘‘ten
million _records >’ will be passed easily, raprdlv and

“with a desire to.break recerds with records.

\’1t'rl arm 1n our: :
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ouplmg the HF. Stage

Techmcal and Practical Considerations of Vanous HF Couplings
~are Dealt With in This Article

‘THL effective’range of a receiver is governed by the -

field strength of the transmissions at the receiving

aertal, the efficiency of the aerial system, and the
overall magmﬁcatlon obtainable from the
circuit employed. This is assuming that interference is
negligible, and that the signal-to-noise ratio does not
‘have to be considered.

It would appear from the above remarks thqt with
the modern high-powered stations it is only a question
of perfecting the detectoressystem in a receiver, and
making the aerial as efficient as possible, to enable the
more distant transmissions to be consmtcntl)‘ received
with ease.

Unfortunately, this does not apply'in practice. There
,‘ H.T‘.+ p-TO LF
: ‘(. COUPLING
s '
L
1—1 4 -
L
‘?

Fig. 1.—The fundamental circuit of tuned anode couplmg, using
an H.F. pentode and triode ddector

is no hard and fast rule which, allows set deswners to
 determine the. field strength of any cne transm]ssy“n
over a layze area. Itis not possxble to say that a trans-
nitting station 1,000 miles away, using 25 hllOW’IttS in
»fi}ze aeuﬂ will give a certain field qtrenath in I.ondon
" or Wigan. Too “much depends on the character1<t1cs of
the radlatm0 system ;
~any given m%taat geooraphwal considerations, and the
reception conditions of the area in ‘which is located the

- receiving aerjal.
It is possible, however, for the designers of receivers
" to specify that a signal of certain stroncrth Is required to
allow a receiver to give entertainment volume or fully
load the output valve or valves used’
_ —receiver is required for long-distance 1ecept10n they can

“base their calculations on an average, and provide
sufficient stages of amplification to allow a 1easonab1e .

factm of safety, or-reserve.

’

y Detector Valve Limitations

Most-constructors will have found that a ‘detector -

valve has, for practical purposes, a certain operative
. _range. Stations outside that range cannot be considered
. to be of entertainment value, no Hl’lttel how the reaction
is pushed up, or how much ~one attempts to improve
operating conditions.

. pr0v1de additional amplification, but there are limits in
that direction.
‘With any detector handhng the aerial input, it is

useless to provide excessive low- f_requency ampllﬁcatlon :

~ for the purpose of loggmg distant stations, as one has to

consider the question of interference and ~selectivity. -

1€C€1V1ﬂg ‘

it reaches the detector valve, byv

.Sc1eened grid or H.F. pentode wvalves.
-~concerned at this stage with the superheterodyne.

- designers’

the atmospheric conditions at:

therefme if a -

The output strength of the signal
can, of course, be boosted up by means of L.F. stages to

There mioht be exéeptions to the above in areas remote
from a powerful station, but with our present broadcasting

system it would be rather difficult to find such a spot.

To obtain the desired results, the designers approach
the problem from the other side of the deteotor and, by
so doing, they are not only able to obtain -an increased

~signal strength at the detector, but they also improve

the overall select1v1ty of the receiver.

The method they adopt is to amplify the signal before
what is termod H.F. or
high-frequency amplifiers w hich ke use of the modern
We are not

- As the H.F. amplifier comes between the -aerial and
thc detector, it becomes necessary to provide some form
of coupling to allow the signal to pass froin onc valve to
the.other. This is prowde‘d by means of one or more
tuned circuits, making use of -a variable condenser and
coil, or coils, 'Whlch if properly designed, immediately

tend to improve the selectwu} of the pre-detector.

part of the receiver.

. Types of H.F. Couplings

There are various forms of H.F. eouplings in general
use, all serving the same- purpose, but each hdwng
individual characteristics, the seclection” depending on

sideration.

One of the couphnos Wldclv used in the early days of
radjo and, incidentally, back in favour again now, is
that shown in Fig. 1. By virtuc of the fact that the
tuned circuit is included in the anode circuit of the H.F.
valve, it is known as ‘‘ tuned anode '’ coupling.

When examining the circuit, it should be noted that the
coil is in series with the positive
valve, and that the fixed and' mowving Vaneb of the
variable condenser are at H.T. potential. 'When separate
tuning -condensers were in use, this did not cause any
serious consideration, but now that ganged “condensers
are so widely used, the arrangement is likely to prove
rather awkward in view of the fact that all the moving
vanes are common to each other. As the derial circuit

GO 000N,
AN e H. T

i

~—A modified form of Fig. 1 in whzch the movmg vanes o)‘
the tuning condenser are.at earth potential.

~ Fis. 2

~has one side at-earth potential, it is obvious that a
. short-circuit of the H.T. would result when a ganged

condenser is used in conjunction with the two circuits.
As the method of coupling has certain desirable

features, experlmcnts revealed that the circuit shown in
Plg 2-could be used in such mrcumstances the moving .

*

reqluremcnts and the recciver under con-

H.T. 'supply to the’
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thus removing the

vanes bemg at earth potentlal
previous snag. LT

Good Screemng Essential

With a properly designed coil, a high degree of magni-
fication and selectivity can be obtamed but it is essential
~to see that adequate screening is prov1ded otherwise
unwanted interaction will take place between the anode

and zerial coils, or dther inductances in close proximity.

“The nccesblty for good screening will be readily

appreciated if it is rem(,mbeled that the anode and the
grid circuits of the valve are tuned to the same frequency,
thus the slightest feedback between the two circuits .

will cause the valve to oscillate. For' this reason a
screened-grid or H.F. pentode is essential, ‘as either
offers far less possibility of its inter-electrode capacity
providing ahy feed-back.

The coupling is ‘not to be recommended for circuits

embodying more than one stade of H F. amplification.

H.F. Transformer

The form of coupling is shown in Plg 3. :
tances or coils are used, the secondary being tuned in the
normal way. The two "coils are inductively coupled, and
it 1s poqsﬂole to control the amount of energy transferred
to the detector valve by -‘“a,”’ the degree of coupling
provided between the two coﬂs and ‘‘b,”” by the ratio

of the primary turns to the number of turns on the -

secondary.

The coupling is usufxlly very stable, provxded that a
high ratio is not used.and normal precautions are taken
redardmd screening.  With some makes of transformers
it is necebsqry to plOVlde switching on the primary side
and, as it is carrying H.T,,
phcatlons It is possible, however, for the primary to
be designed so that its frequency yesponse is fairly flat,
thus dlspmblnd with switching, but, unfortunat(,]y,
reducing the maximum efficiency.

Very “inter resting experiments can be carried out’ by
constructing mnsformeb of thlS type and tryi ing var ious
ratios and couphn(rs

Tuned—gnd Couplmv

This can be considered as a parallel-fed tuned-anode
couplmUr thouch the circuit shown in F1 : 4 reveals that

HT +

CHT +

Fig. 3—A normal H.F. transformer coupling, “hich is usually
very efficient and stable. It is best to provide wave-change
switching on primary ¢y 4 secondary.

itis,as the name implies, the gr*d circuit which is actually
tuned. - The arrangement possesses the advantage that
no high tension is in the -tuned circuit, thus allowmd
gan“cd condensers and simple sw1tchmOr to_be used
without any undue consideration. It is very “efficient,

providing the H.F. choke is, in itself, efficient over the -

wavebands covered Dby the receiver. A poor com-
ponent can account for serious losses; therefore, par-
ticular attention must be paid to its choice. One of the
screened variety is best.

If more than one stage is used, it is advmble to see

- that there is no posqblhty of interaction between the
chokes, and if one is also used in the detector anode

R S T

- circuit,
- or types

Two induc-

this somet:mes adds com-~

- RADIO SIMPLIFIED. By ‘John Clarritoats.

. easy and non-technical manner.

- 50 diagrams.

- user of a wireless receiver.
~will also find the book useful for reference
> There are several diagrams to illustrate the’ text.

'REFERENCE DATA FOR RADIO ENGINEERS.

it is advisable to select either different makes
This procedure is suggested in view of the

posmbrhtv of an H.F. choke ‘‘ peaking’’ or resonating

-at a certain frequency, apart from the question of mter—
“action.

‘ The degree of coupling can be varied by using
different capamtv coupling condensers, which, by the
way, should be of the mica dielectric the or by tapping,
the connection from the condenser down the grid ccil

_towards the earth end.

‘In many circuits, it is advisablé to tap the. grid con-
denser connection down the coil, this helpmg towards
improved selectivity and stablhtv, but if one is interested

-in making coils, experiments should be carried out to,
determine the best settings.

With any of the above '

HT+

th 4——A mos! popular czrctut known as ttmed-ﬁnd A good
. F. choke is essential.

forms of coupling, it must be remembered that if ganged
condensers are to be used, all the coils must be matched
as regards inductance values, otherwise satisfactory
tuning over their total waveband will not be obtained.

When carrying out any experiments with H.F,. stages
or couplings to determine their relative efficiency, it is
useless tuning in a powerful signal ; tests should be made
on a weak transmission, as any amphﬁcatlon will then
be more readlly detected.

Books Received.

Publibhed‘
by Sir Isaac Pitman and Sons, Ltd. 9z pages. Puce
4s. 6d. net.

HIS book follows on the author’s. popular ¢ Rad1o‘
Simply Explained,”” and is written in the same
LExplanations of radio
principles-are simple and lucid. Its primary purpose is
to provide beginners with a background of fundamental

radio knowledge which will help them considerably in
their study of the subject. The text is illustrated with

WIRELESS TERMS EXPLAINED. By * Decibel.”

‘Published by Sir Isaac Pitman and Son Ltd 74 pages.
‘Price 2s.:6d. net, :

IN this useful handbook, simple e\planatlona of wire-
less terms in common use are given, and many of the

~ explanations are amplified by the addition of practical

mmtormation likely to be of value to the non-technical -
The more technical reader.
purposcs.

VALUABLE booklet under the above title has

recently been published at 2s. by Standard Tele-
phones and Cables, Ltd., Connaught House, 63, Aldwych,
London, W.C.2. Tt contains 60 pages of formulae data,

~and tables covering acoustics, aircraft wiring, aud]o-

amplifier deswn cables comparatlve resistances, con-
version tables copper wire tables, distortion, E. M. and -
E.S. system of units,’ mathematical and radlo formul&.
lovarlthms, etc. !
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Y eroICimng Mains A)ecewers

A Serles of Practical Tests to Assnst Those Not Famlhar wnth AC and AC/DC Sets

WING to ‘the absence of the majority of service
engineers, many constructors are - endeavouring
to help their friends when they expeuenee

trouble with their receivers.

‘While the average amateur can cope with the more
simple battery-operated sets, many are unable to locate
and rectify the faults which appear in receivers of the
- all-electric types. This is due to three réasons, each of

bias from an A.V. C arrangement as in the ma;orxty of
modern superhet sets. - ,

If an energised speaker is included, the ﬁe}d is, in the
majority of cases, connected in series with the H.T.
supply, i.e., the I‘CCtlﬁGl‘ in place of a smoothing choke.

~The field wmdmg, in comunctlon with twolarge capacity

which should be noted by the would-be service man,

and remedied as quickly as possible.  They are! :
1. Inexperience with such sets; 2. .Lack of theoretical
knowledge of the individual sections of a mains-operated
circuit ; and 3, the fear of tackling the wiring and layout
of an assembl; which appears to the untra med eye very
Comphcated :

Essential Practice

If you can read a theoretical diagram-
should attempt service work ualess they can
.much time as possible to .the exam-
ination of all the theoretical circuits -
of mains receivers you can lay your
hands on. Keep at it, until the
various sections.of the circuits, such
as different bigsing arrangements ;
rectifier and, srhoothing: equipment ;
methods of feeding the screening-grids
with H.T.; energised speakers and
heater supphes and wiring are abso-
lutely mastered. At this stage it is
well to remember that the remainder
of the circuit, or the fundamental
circuit, is exactlv the same as its
'battery eountelpart ‘with the excep-
tion that the resistors may have a
higher wattage rating, and the ﬁxed
condensers a greater ‘‘ working volts’
rating. These, are necessitated by the
fact that the H.T. operating voltages
are generally much higher than
when a dry battery is used This
point should always be borne in mind
when making any replacements ; it is
dangerous to take chances by using a
component of unknown rating.

As régards reason number . three
there is, perhaps, some ]ustlﬁcatlon for,
an amateur unfamiliar with mains sets’
—especially when commercially pro-
duced—feeling rather doubtful about
probing into extensive wiring and
components, -but all this will not appear so awe-
inspiring if * the investigator remembers the items
stressed above, and has acqulred a reasonable theoretical
knowledge. If the type of circuit or valve sequence is
.known, one should know what to expect in the way of
coils, tuning condensers, L.F. couplings, and so forth, It
is obvious that the anodes of the valves will be con-
nectedm-perhaps in a roundabout way and through

devote as

certain components—to the H.T. positive supply 11ne- :

the same applies to* the screening-grids of S.G. and
pentode valves. The cathodes \of indirectly-heated
valves are normally connected to the common negative
earth line, which is usually the métal chassis, but, once
again, the connection will not’ always be direct. When
the valves require bias, it will be found that the con-
‘nection is taken through a small fixed or variable resistor,
across which is connected a fixed condenser. Speaking of
bias, to allow the grid of a -valve in a2 mains set to
receive its -correct blas, the grid circuit 4s returned to
the negative earth line. This does not apply in the same
sense to those valves of the variable-mu type receiving

@

and no one

strange- lookmg ,

-milliammeter, ‘a 1,000-0ohm" resistor,

fixed “condensers, provides the required smoothmg

Simple Preliminary' Tests

~  Assuming an A.C. -operated set appears to be ‘‘ dead,”
here are some simple but informative tests which can

be applied without—in most, instances—removing the
chassis from the cabinet. - It is taken for granted that
an energised speaker is incorporated in the positive H.T.
line, as mentioned above. For the tests, a low-reading
a three-volt dry

battery and a 120-volt battery. If a ‘‘ universal ”’ type

_of test meter is to hand, it will, of course, render these

A receiver undergoing a thorough test, durzng which the perfermance of individual
' componcnts and sections of the circuit is noted in the Cossor factory.

items unnecessary, as it ean be used to carry out all the
tests given below.

F1rst of all, place the receiver on a clear bench or table
where adequate lighting is available, the testing gear

~ being located in-a handy position.

Iest number one. Remove cover from adaptor or

two-pin plug fitted to the end of the mains lead. See if -

‘the two wires are making perfect contacts to the metal

parts, and if they are secure. Examine insulation of the
wire, replace cover after making any necessary repairs
or adJustments Note, it is not unknown f01 one of
the wires to be fractured and free from its anchorage
on the fitting, and in many such cases, making the
necessary connection has brought the set back into

“operation.

Test number two. ~ With the on-oif switch in the |
’ position, apply the milliammeter and small dry
batteryv—connected in series—across the two contacts
on the adaptor or plug, and note if deflection is obtained.
No reading will indicate that the primary winding of the
mains transformer is broken down or that the on-off
switch is not making contact. If a reading is indicated

(X3
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“as it should be test bet“een one side of the adaptor
and the chassis.of the receiver..
‘obtained. If oneis, it denotes a leakage between primary
winding and the transformer freme, due to a breakdown
in the msulatlon_ and this must be rectified.

Valves and Heater Wiring .
Test number three. Remove all valves makmd a note

of their positions, and fixing any top cap connect1ons.,

so that thcy do not touch any metal parts of the assem-
bly.
meter: and battely, test the heaters for continuity by
applying the meter, etc., across the appropriate pins.
A reading should be obtalned

Now apply the same meter assembly to’ the heater.
sockets of the various valve-holders, remembering that
the output valve and wvalves.in push pull - may have-
-A reading will be obtained if
The rectifying valve always has,
in A.C. sets, a heater winding separate from the other"

separate heater windings,
- these windings are O. K.

cn:emts

H.T. Line: :
Test number four. \Vlth the 1,000- -ohm resistor out of

circuit, applv meter and battery across the grid and’

“anode. 'sockets of the rectifying valve-holder. This will

test the H.T. W 1ndmcr of the transfor1ne1 and a reading -
- should- be obtained.

- Test between grid socket and
chassis, and then anodc socket and chassis. This will
‘test each half of the w inding and the cont1nu1tv of the
“centre tapping point to earth
full-wave rectifier ; if a half-wave gystem. is employed,
the meter must be placed across the. anode grid sockets
and the chassis.

Test number five. Test for contmulty of speaker field
by placing meter across field winding. A reading should
be obtained.” Now connect meter between one socket of

. the rectifier valve-holder and each side of the field

e 0

“affect the inductance ¢

winding in turn. This will prove, by giving a reading,

that the H.T. line to the field is intact. I\ote that one
connection will give a very much lower reading than
the other. hom that side of the field, connect the
meter to the chassis, this giving a test for short circuits—

ot

No reading should be

'1110'

With the 1,000-ohm resistor in series with the
-a potent1ometer Is connected across the H.T.

- Speaker Transformer

These tests apply to a-

~primary winding;
eircuit, apply a test across the secondary of the speaker-
transformer.
“coil, but not" both at the same time.

on the set side of the H.T. line—between H.T. positive.
and earth. Repeat test between other. side of field and
chassis, No reading should be obtained, but if any short:
circuit-has developed through ene or both of the smooth-
condensers, or throudh any - other component
connceted to the H.T. posmve lme, a reading will be’
produced. When making-the last two tests, it \vould be

~advisable to include the 1,000-ohm resistor in circuit, to

prevent an excessive readlng, which could be ploduced
by a short, from damaging the meter.

It must always be understood that in some. circuits
supply,
often in the casé of the H.T. feed to the screen- grtd of an

S.G. or pentode valve ; therefore, should a higher voltage
-be used with the Inetcr it is possmle for a low reading to'}
be produced.
“should be disconnected from' the H T. line or chassis,

If any doubt exists, the potentiometer

but this is only possible if the chassis is removed. If .

‘the theoretical circuit of the receiver is available, it
“will be possible to see if such a component is w ired 1n
.the manner mentloned and the “hecessary allm rances

made

l’v\

Test number six. - Plug one side of the meter cire u1t

/into the anode socket of the output valve, and connect
the other side to one side of the primary of the speaker

transformer. Repeat, using the other side of the primary. .
As with the field W1nd1n<r one connection will give- a
much lower reading than “the other, but if the primary
is O.K. readings should be obtained in both-instances.
No .reading on. one side will denote-a broken-down
With the 1 ,000-0hm resistor in meter

This will test that winding or the speech
Tne only satis- .

factor v way of chedking both windings is to disconnect

~ one side of the secondary from the speech coil and apply

the test to each winding independently. If the dis-
connection is not made, it would be possible for a break
to exist in the secondar}f but a reading would be obtained
through the 'speech coil which is in parallel with the
former ' -~ ‘

Radio Terms
INDUCTA\TCE ‘plays a very 1mportant part in . the
design and operation of both radio. receivers and
transmitters. It is present in many forms. Tuning coils.
H.F. and L.F. chokes, H.F., L.F. and mains trans-
formers all depend on inductance for -their operation,

“To define inductance it‘is best to think of it as that
which tends to oppose the flow of alternatmg current or,
in a more general sense, that which resists the \alue
and chanoe of direction of flow of a current. ,

If a conductor is wound in the form of a coil and a
current passed through it, an electro- madnetxc field is
set up: around the conductor.

The strength and direction of the ﬁeld will depend on
the str en;th of the current. The field will gradually
build up to maximum as the current is sw1tchcd on and

then fade away when the circuit is blOl\CIl
Ny
Self-md txon
It is a1 possible to pmve that if an electro- mavnet'
field cuts a conductor a current will be set up in the
conductor, the direction of flow depending on the
direction of the field, but it will alwa;s be Opp031te to

that of the’ original current
The frequency of' an alternating current - will also

which carry currents of relatively low frequency, such

as L.F. and mains transformers and L.F. chokes, it .
becomes necessary to insert a metal core inside the 0011( ).

t) mereasc the mductlve Value.

Defined :

therefore with cértain components.

The unit of inductance is the henrv This unit, ex:
ceptin the case of L.F. chokes, is too large for deneral

work; therefore it is more usual to use the \rmcrohenry,
wh1ch is one-miliionth of a henry.

>
Transformers ‘

By virtue of self-induction it is poss1ble to arrange
two coils so that energy can be transferred from onc to
the other. If one is connected to a source of alternating -
current a field will be created around it, and if the other
coil is placed close to it, a current will "be 1nduced 1n it

having the same frequency as the first. .

It is this arrangement of coils which prov.ldes the
transformers used for H. ., L.F. and mains work, and
a step-up or step-down can be obtained by varying

.the ratio of the prnnary winding to’ that -of the -
“secondary.

Generally speakmg, it is very essential to see that all’

‘windings -designed for inductance" purposes have a low

self-capacity.

If an H.F. choke is examined it will be found that it
is either wound in the form of a solenoid, or that the
winding is split into sections. This is to reduce the

~ self-capacity between the two ends, thus preventing any
high-frequency currents from by passmU the Wlndm

bV taking the path offered by the capacity.
When con51der1n<r inductances having iron cores, as in

the case of L.F. chokes transformers, the presence of

direct current will tend to reduce the total mductance
of the component
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The Reform of Dance Bands g

OR years I have been criticising the aboriginal
slush pumped out by a variety of dance bdﬂdb,

criticising~the reprehensible practice of song-plugging

under - which band leaders play tunes in retum for a fee
from the music publishers.;
practice of crooning empemally by ‘people who- eannot

sing, and I have attacked the inordinate amount of

time which the B.B.C. devotes to dance band music.

This sentimental slush is composed by Als, Eds, and Lews,

while the lyrics are by four or five other nonentltles.

The dance band leader, before his band plays a tune‘

which no one has heard before will announce 1t
‘“ that popular number ‘bv specml request,’”’
““ the latest song hit.”” I do not know why a band
should play a number to p]L ase one listener, even though
stich requests were received, which 1 doubt.
The fact ss that these dance tunes come off the assembly
line like manufactured goods. They do not lequue any

~musical or lyrical dblht\’ and their period of life is at the

._most a month., What a damning indictment of English
composers and Lnglish lyrlc writers that over 75 per

cent. of this slushv muck coines from a -district appro= -

priately nlC]\DdlD{‘d by the Americans ‘‘ Tin-Pan Alley.”

What is wrong with”English composers and’ writers of -

lyrics 7 Is it That they cannot compose or write verse,
- ot is it that the taste of the British public has become so
debased that they do not require the higher quality

- work of British composers ?- -
I take the lion’s share of the cred't for the new rules
for dance bands recently announced by the B.B.C.
‘The debilitated crooner, the cryners, the perlpatetlc
and palsied creatures who gyrate and contort in front
of~the microphone are, in futme taboo.” No doubt the
dance band leaders will organise as a body and (I hope!)
~withdraw from . br()'ld(:lstmg, and phee their services
with the theatres. Well, the music-halls are welcome
to them. It is some time since I have visited a music-
hall, so perlaps things have changed. When 1 did go,
“half the programme time was occupied by some dance
band with its polished array of comic instruments.
“T have“come to the conclusion that members of dance
‘bands, like gipsies, like a bit of brass to, polish. We
‘have pmsed through the stages of ragtime, to jazz
and swing. The t.m\ture as before unde
pame ! :

~ Virile and Robust Music

‘T was like a breath of fresh ether to me’ to read -

that the cribbing of classical tunes is also banned.
The other evening I was playing Mozart’s Sonata No. 16,
which was wntten in 1488, A friend remarked that 1t
was based on ¢ The 18th Century Drawing-root
" B.B.C. in announcing this new policy said that with
“their many centacts: with the public services and fac-

tories they knew that the people’s mood is for virile and

robust music. They-have informed music publishers
and dance band ledders that the B.B.C.s policy, is

designed to impréve the standard of dance music in this :

country. No longer will Haw-Haw be able to sneer at
the ¢ Jazz- soaked British.”
"fore be excluded :. A
- (1) Any form of anamic or debllltated vocal porform-
“t ance by nien singers.
~(2].Any insincere and over sentlmental style of per-
formance by women singers. ,

(3) Nuinbers. u‘moll are slushy in sentlment or Contezm '

innuendo s or olher matter_ considered’ ‘offensive
to good taste and to rchglous 61‘ Alhcd susceptibilities.

Y
-

I have attacked the revolting

- ful.

’-the end of. high salaries for

having a pretty thin time of it.

a different,
o ,pocltmn

"1 The -

The followmu Wlll there-

By THERMION - D

(4) l‘vumbera, with or without lyrics, which are based
on tunes borrowed hom qtandard clasclcad works

Co-operation

HE B.B.C. has invited the co-operation of all con-

cerned, and a committee of representatives of the
music and Vamety departinents of the B:B.C, are to
see that ‘the new policy is carried out. . Their decision
will be final. Music publishers are ashed to submit in
advance any new numbers about which they are doubt-
. Thus the selection of broadcast items has wisely
been taken, out of the hands of music publishers and
band “leaders. The band leaders will, in future, play
what they are told to play. This will undnubtedlv spell
tap-drummers and the
playvers of other alleged musical instruments.

What sort of creature is it that aspires to be-a. tap-
drummer ? As was to be expected sevmal dance band
leaders have expressed their opinions thev -do not
think there will be enough music to go round We should
be sufficiently grateful for that. Iet us hope that we
have heard the last of people going bacl\ to ‘Alabam,
who are crying out for their mammny’s arms, who want
to go back to shacks, about wagons whose "wheels are
broken rivers staving away from door:, and dancmg
with beers in vour eyes,

Now that the B.B.C. has tdhon this bold p]un'fe and

“exorcised this canker from our radio entertainment, they

will possibly receiver a spate of letters, qulred and

otherwise, from all the relatives of gll th( members of
all the danee bands.

I.do not belicve for one moment
that anvone writes to the B.B.C. praising a crooner or
jazz music. Such letters as they do receive are from a
claque.

Here is a chance for the B.B.C. to encourage English
COmMposers and English lyvric writers who have becn‘
Theyv should avoid the
song factories where songs and words are turned out at a

ato which would put mass production enomocr!ng in
the shade (except on the matter of precmon) and give
individual song writers-a chance.  The B.B.C. could
offer a subqtantlal prize each vear for the be%t song of
the vear. To win it would hall mark a man’s work and
he]p to re-establish the principle that work succeeds by
merit and not by the plugging of an unworthy com-
Let us become a musical race of pz:netasters
and minnesingers. &

" The Slush Controllers

‘[Press Item.—Tle number of the new B.B.C.*¢ th’n " Con- |

trollers hac now been mmeased from three to snvea,}

Their SO S was heard—

Three hero’s swamped by ¢ slush »
And lest their work’s 1mp&lred
Fresh aid to them they ruqh'

When c¢yooning foul offonds,
Now seven will order ¢ shush »
If disobey they dare,

Offenders 1‘181\ the pmh »

When classxc music’s ]azzed-—-

To svncopated thush, _

Band leaders who transgress—- ' o "
The Mighty Seven will crush ! - '

Yet, sceptical are we

A(We say it with a blush o

We ask :—

WHAT PROGRAMMES WOULD BE L;:F's,

Ir vow DULETE’ ALL sLUOsu? - ,
“Togew,”
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REVIOUS articles have dealt with' the cathode-
ray oscilloscope as a complete unit. The general
“function of cach part, the tube itself, the time base

and the power supplies, was covered as fully: as the
scope of the. articles aIIowed and each section had its
individual investigation.

It is proposed now to carry the sub]ect a little farther
-~ and deal more e:\haustwely with eachsection as a whole, -.
and the questlon of the time base unit naturally comes :
This unit is the essential part of the’

- well to -the fore."
‘whole design, and obv1ously the’ one reqmrlng more

Fig. 1.,—The simple
circuit used for the
condenser charging -

experiment.

knowledge of its operatmn and demgnmg considerations
than, say, the various power supplies.

In dealmcr with a subiect of this nature a small amount
of mathematmal treatment is unavoidable if-a true
picture is to be given of its functioning, therefore several
cases will be found where this has been resorted to.
It has, however, been reduced to a minimum as far as
‘ 'posswle and does not affect the reading in any way for

‘movement of the spot in either the hor17ontal or the

vertical plane is ‘accomplished only by a variation of
potential. on the appropriate deflector. plates, 1f the
voltage . apphod to .one pair of the plates, -however, is
made to vary in a determined relation to time the
ﬁrapﬁ drawn effcctively becomes a voltacre against tnne ‘
gra -

toltwes varying in a definite manner with time are

refened to as- Iune Bases and produce a base sweep of

given duration on which can be represented a potential
variation oeourung durmg that period.

Requirements of a Time Base :

The basic requirements of a circuit suitable for applymg
a varying voltage to the horizontal controlling plates
of a cathode ray tube is simply a condenser in series

. with a resistance connected across -a source of D.C.

supply. The condenser will charge exponentially through
the resistance until the voltage across its terminals is
equal to the D.C. supply, after which this voltage remains
steady and the condenser is said to be fully charged.
If, therefore, the deflecting plates of the tube are
connected across the .condenser . at the onset of its
charging period, they will experience a gradually rising
potential applied to them and the spot will move across
the screen in a certain time and manner depending upon
the maximum D.C. voltage, the capacity of the con-
denser and the value of the 1e31stance used in the

those with whom mathematlos is not a strong point. cnunt
| : The Charge of a Condenser
Purpose of a Time Base - g By adding a charge Q to the
The spot on the fluorescent - b - plates of a condenser . the
screen of a cathode-ray tube is P ¢ potential across the condenser is
of little use by itself, apart from § i » - saltered, i.e., quantity varies as
the measurement of peak volt- Q o - ———————— - 'potential. Where the capacity
age values or as simple indicat- : ! il of the condenser is C, and C
ing device of various potentials, 632 is a constant, then—
and in-order that an actual Q CV ..

study ‘of circuit conditions, and .
the waveforms of voltage and ¥
current changes contained there- '

]
!
N
P>
}
]
b

arranged such that the spot can |

~and a condenser has ‘a capacity
of one farad if the addition of
one coulomb raises its potential
by one volt.

¥ When a condenser is charved

be given a uniform movement
across the screen and. appear
to the observer as a straight
line.

_ When the spot is moved from

'any part of the screen to the other, two factors - enter
into the picture and . must be taken into consideration
-—first, there is an afterglow on the screen itself, that is,
. the sput continues to erit light for a short penod after
electronic bombardment has ceased,
there is the perhaps convenient defect of the human cye
known as persistence of vision, which means that the
eye does not follow: mstantaneously a movement or
_variation in intensity of the object it is watching.

These two things, and posmbly the latter much more
than the former, make a time base possible; without
the latter effect, in fact, television and the cinema
would still be in the realm of fancy. TIf the spot, there-
" fore, is made to sweep across the face of the screen

Fig. 2.

 with great rapidity, and the movement is repeated at

small definite intervals of time, the eye will peroelve a
steadyv line drawn on the screen’s face. .

 If this movement is a horizontal one, and durmg the
time of one particular traverse a. vertmal movement

can be superimposed on to it, the spot will now trace

out in-the form of a graph. ‘the form of the applied
vertical variations for that period of time representing

the horizontal movement of the spot.
Basically this graph is voltage agamst Voltage, since

—The condenser éharge curve showing the time
constant of the circuit. .

and secondly,

through a resistance therise in
voltage across its terminals
follows a particular law, and
the exact type and nature of -
this law can be. determined
mathomatmuly VVlthout entering too deeplyinto the
subject it might yet be as well, especially for those with
mathematical tendencies, to examine the type of thmg
that does actually happen in this kind of circuit.
The circuitin Fig. 1 shows a simple circuit consutmg ,
of resistance, condomer and switch connected in series
across a battery of potential E. ‘Consider the instant
when the switch is closed ;  the condenser offers no
opposition te the flow of current which therefore is at
its Ohm’s Law maximum and is equal to E/R.
Lonsequently the voltage, across the resistance is

Fig. 3.—The same

circuit as Fig. 1

plus the device X

to which the writer =
refers.,

Circuits which operate for the purpose of prov1d1n0f« -
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exactly equal to the battery pd. E, the voltafre across
the condenser is zero, and the qudntlty of Chdl’ ge q 1s
also zero.

At some instant later, before the condenser has
become fully charged, itis obvious that the currentin the
circuit is rather less than its E/R value; consequently
the battery voltage is divided in some ratio across the
condenszr and the resistance. In other words, the

condenser volts are greater than zero, the reqrstance volts -

~arc less than E and qis greater than zero.

When the condenser is fully charged, curren’ ceases
and becomes zero, the volts across the condenser are
equal to E, since "with zero current there can be no
volts drop across the resistance, and the quantlt) q has
‘become the final quantity Q.

Now let the condenser volts be V,, {the remstance volts
be V. and the battery e.m.f. E, then at any 1n5tant
durmﬂ the charge

=V.C

But E V,—I*V
=(E~-V,) C
=(E =iR) C
The current at any instant such as the above can be
~ given by dq/dt, where dq is a small element of charge
transferred over a small period of time dt. ‘fhen from

the above
CE—-qg=iRC . 4

CE—q —RC dq/dt .
dq; CE q=dt/CR -
Integrating both sides, we have
lov (CE ——q)‘ —t/(,R+a constant K ‘
S CL—-q—-IxL—t 'CR, where e is equal to 2.%7183.
Considering again th,e initial moment of .charging,
t equals zero and q equals zero, therefore it is p0551blc £o
evaluate K in this manner:
CE—-O= Ke——o-—K
K=CL
Therefore, substituting this
value for K in the last equa-
tion, we have:

CE—q= -CE.—t/CR . s
‘. q=CE—CE—t/CR :
~=CE (1—.—t/CR) R
.0

q=0Q (1= ——thR) -
From this expression the
quantity of charge at any given
instant of time from zero toin-
finity can be determined and
the relation between time and
the growth of voltage across the
condenser equally examined.
Talunv time equals infinity :

Anode Current—sm

pannn®

This resultis a very important one, and the quant:ty-
CR corresponding to .6321Q on the condenser charge
curve (Fig. 2) is known as the time constant of the
circuit. In other words this is the time required in
seconds for the circuit to charge the condenser up to .

.6321 of its. maximum p0551ble value.

It should be noted thatif the charge curve was not an
exponential one—for thatis what a curve of this nature
is called—but a straight line, the céndenser would be
completely charged after CR seconds. '

Application to a Time Base Action

It will be seen that the exponential charging of a-
condenser through a. resistance is highly suitable as a
device to produce a build up of potential across the plates
of a cathode ray tube for the purpose of deflecting the
spot sideways into a time base traverse. ,

The problem therefore, is not one of applying the

‘gradual p.d., but of makmg
. VC“ the action’ repet1t1ve, since, in
order to be of any value, the
traverse of the spot ’m_ust

Fis. 4. —Thevolt~
age - waveform
across the cen-
denser when the
device X is in
operation in .Fig

Time

occur at regular intervals of time sach that the persistence
of vision of the eye gets the impression of a single,
lasting line.

Obviously, if the condenser is allowed to charge only
once, the spot will be drawn across the screen in a single
sweep, and will remain at the end of its travel indefinitely
The impression of the line which.

the spot created would fade in a
few- thousandths. of a second,
-leaving again only the spot though
in a dlfferent position on {he

screen’s face

‘ The‘Exponential Time Base

Consider the circuit in Fig. 3,
which shows again the.condenser
resistance arrancrement but this
time with a device marked X
connected across the condenser
terminals. This device may be
likened to a Lkind of automatlc
switch, in that it operates in the
following way :

q=Q (I—e—o)
— : - {. - ‘ - _ ‘
=8 g_of") Anode loltage

since e is 2.7183 and therefore | Fis.
greater than-r.

Condenser is therefore never completely charged until
after an infinitely long time.

- Suppose we now let the time be equal to CR seconds.

These dimensions are quite orthodox, since:

. - CR=Q/VxV/I=Q/I.
and these latter are expressed in time. Then
a=9Q (1—e CR/CR)

=Q (1——1)
- : 1
- , = I—o :
. " q=0Q (1—0.3679)
VC ‘ - q=.6321 Q3

“Fig. 6.—Conden-
_ser voltage plot-
ted against time
to produce a
saw-~-tooth wave=
form.

Time

5,—~The characteristic curve for a diode
valve

It ~has an infinite res1stance
until the voltage present across
its termlnals reaches a certain
minimum value. It then suddenly
changes to a zero resistance and
passes current rapidly until once again the potential has
fallen to a zero value. Its resrstance once more then
becomes infinite and the operation. is repeated.

In a time base cricuit this device will therefore allow
the condenser to charge to a value V., after which it will

‘change to a virtual short circuit, and allow the condenser

to dlscharwe rapidly until V, has become zero. At this
point it again reverts to an infinite resistance, and the
condenser “will recommence to charge.

It will be seen, therefore, that the device X is operatmg
exactly as a switch which opens and closes at precise
intervals, and the voltage waveform across the condenser
will talte the form shown in Fig. 4, where a sudden
collapse follows each period of exponential charge.

By applying this waveform to the deflection plates of
a cathode-ray tube, the spot will be moved from one side
of the screen to the other, and at the end of each traverse
it will rapidly return to its initial position due to the
collapse of V.. The action is repetitive as long as the
waveform is produced and applied, and an exponential
time base is consequently created
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Two problcm‘é now present them:elves to the experi-
menter in his’ designing—one, the construction of the
automatic letchmg device X, and two, getting rid of Lhc ,

cxponential ‘effect of the produced time base.

Linear Tracing of a Time Base

- A time base that is truly linear—that is, a movement
of the spot which is exactly proportional to time—is an
impossibility and probably. always will be, but it is
possible to approach extremely near to the 1dea1 btatc of
lincarity.

“At this stage a lot of peoplc bedm asking the questlon :
But why a linear time base ? We have an arrangement
to give us a good traverse of the screen, albeit e\ponentl-
allv, SO W hv the trouble of seeking ways to make time
and movement proportional to cach other ? Surely this
is a case of going out of the way, searching for comphca-

tions. | ‘

[\ [\ th 7— T’ic time
| J U

scale following a
logarithmic nature.
But it is not. - The spot on the screen moves cqual
distances for cqual change of deflection voltage, thus,
since over an exponential charging curve the voltage is
~ changing rapidly at the Commencement and Slowry
tow ards the end, the time-scale of the time base sweep
avill follow a looarlthxmc nature, and will appear some-
thing as shown in Fig. 7, with the result that vertically
applied sinusoidal voltages are (ll:tOlth towards the
“end of the stroke.
Lxponential time bases have the1r uses. If due allow-

ance is made for the ‘‘defect,”” which, for accurate.

- calibration, requires a complete knowlcdge of exponential

~functions, the time base can be ustd as a measuring

device forfrequency and comparison tests, etc. But a

scale which is linear is much 'more convenicnt for the

: 01d1nary experimenter, and is quite sunple to arrange

~{or.

This requires that the graph of condenser Voltade

against time shall be of the saw-tooth tvpe 1.e., as m
1 g. 0. :
There are three wavs of tackhm7 the problem :

(@) An. examination of the c‘iponcntml waveform will

show that approximately linear time bases can be ob-

tained by using only the initial portion of the curve
which is subbtantmlly linear for some.onc¢ third of its
~travel.

(b) By increasing the voltdcfe applied to the condenser
the amplitude of the Wavetorm would be increased and
‘theinitiallinear portion would similarly be increased.

(c) By making the charging currcnt constant. '

The first case—obviously inefficient due to the small
voltage amplitude involved and conscquently very
little deﬂecuon of the spot. The entire time base sweep
~wouyld be reduced to a few centimetres at the most. .

The second case—associated ‘with the first and de-
pendln on a greatly increased D.C. supply Thlb has

obvious limitations.

The third case is the solution to the problcm ; for

hneautyV must.increaselinearly with time: This méans

“that a smal eIement of V., dV, over a.small cicment

of tnne dt must be cqued to a const'mt ’K SRR
T dVdt=

time base Cichit"'iilnst"be’renldcéd by a device cap’lble

~of delivering a constant current irrespective of other

circuit factors. ;o

4

Constant Current Devices

The. saturated diode was a very popular form of
constant current device and although not so common
nowadays, is nevertheless a simple means for the
amateur to obtain a source of constant current for his
time . base condenser. The characteristic curve. for-
a diode valve is as shown in Fig. 5, and without going
into the problem of values 1t can be seen that tho
anode current I, increases fairly rapidly for values of
anode voltage V, up-to the point A, when an increase
of V,-does not cause.ca. correspondlncr increase in I,.
The valveis said to be. saturated, thatis, all the electrons
leaving the filament are movmd to the anode. :

It can be seen, therefore, that if a saturated drodc
is used. to’ replace the chardmg resistance in the simple
time base. circuit, the charging current will be inde-
pendent of the volttwe provided the voltage is above
the point A-on the characteristic curve. In this arrange-
ment the only 1means of adjusting the wvalue’of the
constant current is by variation of the filament ‘tem-

perature, when the characteristic will either be reduced

‘or increased as is indicated by the dotted lines.
The pentode as a constant current device has become - -

popularin recent years,and forseveral obviousreasonsis
more¢ versatile for the job than the saturated diode.
One, for a constant screen and control grid voltage,

anodc current  is practically 1ndependcnt of 'mode
_Voltade

2

+

Ve/ocvty

l'é/oczzj/
Conitrol

Figy 8— The peniode constant current cm.uzt, showzng methods
of obtamzng adiuatmcnt

I‘Wo the obvious. limitations 1111po<scd on the value
of conbiant current by variationsin filament tempera-
ture- are- washed -out, as the .value of anode currénr
can be avidely varied by ad]ustment of elthcr';creen ot

But since V= Q’L this requires that the rfrte of chanﬂe = control grid. VO}U"C -

of quanuty is a-constant with respect to time -
Cood/dt (Q)C)=K
But since C is a'constant capacity, it follows that:

d/dt (© ’(J)*I/L dy/dt.
.. /G dQ/dt=K -«
1\—I/C ic,

where ic is the condenser Current

— Thus, in order: tomake V. mcar w1th tune the
chary’ng current must be ('onst(mt . :
It tollox 's then that thc plam resutance of our smlple

The Pentode Constan‘ Gurrent Valvef

The time for the time base condenser to acqulre a
desired value depends upon the time constantof CR of the
particular eircuit, as- we have seen earlter on. . R in
the case of a ‘vaive‘is\its D.C. resistance, and C can be of
any prearranged capacity., Thus, any wvariation “of
C or R will vary the time constant of the circuit, and
consequently thé rateof charge of the condenser;

(To be continved.)
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The underside of the aerial tuning unit.

Infercommunication Amplifier-

HIS unit comprises three separate amplifiers in the
one unit.. These are :
. (1) Intercommunication amplifier.
(2) Side tone oscillator and amphﬁer
(3) Pulse amphﬁer.
The complete unit is extremely compact and is built
on a light alloy casting and uses nine valves all of the
same type. The wiring is exceptionally well carried

out it is cable formed, but where necessary screened

single or twisted pair is used in the cable form.
The intercommunication amplifier is a conventional
circuit and consists of an amplifier stage driven from the

microphone input.transformer and an output stage of

‘two valves in patallel. o

With normal speech from the
laryngophones the amplifier delivers a
- level adequate for aircraft operation,
ie., approx1mately 300 mW to four
telephones in parallel.

The four laryngophones are in
parallel. To prevent changes of level
or possible instability a 100 ohms resist
tance is switched into the input circuit
and a 15,000 chms resistance in the
‘output circuit when the wireless
operator switches to F.T. Side tone
and carbon noise from the laryngo-
phones are rather excessive. - ‘

Side-tone Circuit

The difficulty of o’btammor an audible
side tone during C.W. transmlscxon has
been overcome in this equipment by
providing a separate oscillator and
amplifier for this purpose,

The . first valve is a convcntlonal
Hartley oscillator tuned to approxi-
-mately 900 cycles.

‘The D.F. Loop,

compass is coupl

" peaks of dnvmg veltage, thus forming the pulses.

DIO EQUIPM

J

ENT

Further Pariicuiars of the Extensive Installation
of the Heinkel HE11H

(Continued ffom ‘p‘age-;;zr, Septe;nber 1ssue.)

‘The output from this valve is attenuated conSJderany
by a preset network before being applied to the grid
circuit of the output valve. The grid circuit of this
valve is taken out of the audio unit through terminal

47 S.\W.1 to the aerial control panel, where it is taken
throuch 30,000 ohms and the aerial, meter to earth.
This valve has a high biasing reslstance 7,000 ohins,
so that with the key up the gain of the stade is small.
On pre$sing the key the current transformer and rectifier
in the aerial tuning unit deliver approximately 7 v.
across the aerial meter circuit, thus reducing the bias
on the grid and allowing the ‘valve to amplify. - The
audio output thus follows the rhythm of the keying.
The output is taken through the type transmission switch
to the intercommunication control panel, where it goes
through the receiver SW1tches to the wireless operator’s
telephonee. :

Pulse Amplifier R _

The pulse amplifier consists of three stages, an
osgillator, a class C amplifier and an output stage of two
valves in parallel. The circuit is rather unusual.

The first valve is a conventional oscillator, circuit
tuned to 300 cycles by a variable inductance. This
inductance is of very good design consisting of a winding
with a cylindrical dust moulding completely surrounding
the coil and with a variable air gap in the central core.
The second valve is run at reduced anode and screen
volts and is overdriven by the oscillator. The values of
grid condenser and leak, 10,000 pF and 1 megohm, are
chosen so that the valve is automatically biased well
back by grid current and passes current only on positive
The
third stage of two valves in parallel is ncrmally con- .
ducting, with the grids at zero potential ; if is, therefore,
a low resistance. During pulse the grld is driven

negatively beyond the cut off and the valves become a

high resistance.

Bhnd Approa.ch Equipment

C%

ground equipment of the usual type.

The blind approach equipment works with Lorenz
It gives aural and

¢

hwh is a military version of the Te[efunken Type P 128. A repeater
with the bearing indicator and a dust-iron cored solenoid replaces.
the normal loon.



Cin
- .screwing the” piston into cr out of the cylinder.

Y

476

PRACTICAL W!RELESS

October 1942

visual Icft right and ma rkor beacon indications to the-
pilot. The note frequencies used are 1,1 50 cy cles/sec,
for the main beacon, 700 cycles/sec. for the inner marker.
‘and 1,700 cvclca./qcc for the outer marker.

and six dots per second for the inner marker. The

~only difference in the indications is that only one necn.

mndicator is used, difference in keying rhythm being the
only visual means of dlStlIl"lllbhln“ betwcen outer and
inncr markers.

Lorenz Type - o

The equipment in this aircraft is of the I orenz general
type, but apparently not of Lorenz design or manu-
facture. - ‘The main beacon receiver is of the * ‘straight ™
type and consists of high-frequency amplifier, detector

with reaction, two low-frequency amplifier stages and a .

stage supplying the visual indicator and A.V.C. line.
The marker beacon receiver consists of a detector with
. reaction and a single lcw-frequency stage which feed
into the sccond low-frequency stage of the main beacon
receiver.. There are two preset frequencies. available
in the main beacon receiver ; switching from one to'the
other is by relay remotely contro]led |

C-onstructxcn and Installatlon

‘The receivers are made in two parts.
the H.F. and detector stages of the main beacon receiver,
and the low-

the other the marker beacon detector
frequency stages for both receivers,
Both receivers are held in a qufle
crate by quick release devices, the
crate itself being shock mounted. -
The recelver unit cases are made -
of sheet metal and are easily remov-
~able, lcaving the chassis exposed.
T'urther sheets, however, have tobe
removed from the chassis to expose
all the components. The chassis are -
constructed of magnesium alloy
die cast.. In each unit the valves
are mountad in line on a shelf on
cne side of the: chassis, the rest of
the ccmponents on the other sides.
The two matching units were ﬁtted ,
close to thcxr respective aerials. .

Componenf Desxgn and Use

- Considerable ingenuity 1is dis-
played throughout the equipment
in the design of certain ccmponents.

Coils .
~ The coils .are of bare unplated copper wire,
turns . being ~ wound on low-loss
which have ample rigidity. ‘The original Lorcnz
were unnecessarily expensive, bemO‘ gold pated and
wcund on ccramu, formers. Trimmers are of the ¢ piston
cylinder’’ variely, the adjustment ccnsisting . of
The
msulatlon is ceramic, the diclectric being air. They
appear to be very v well made,- have a- pleasant “‘feel 7
“and just the right amount of friction to prevent them -
‘shifting under Vlbmtton while not being too stiff to
‘adjust.
, XC(‘pthll to- thls type is ‘a circular ceramic trimmer
used in the dipole niatching unit. The tuned circuits
are well designed and laid out. Wherever necessary
strip is used tc reduce' the effcctive length of leads.
The reaction windings are of much thmner wire than
the tuncd windings and ale placed at the low potentml
ends of the coils.

High-{requency chokes are of- conveﬁtmnal desian,
' smgle layer wound on paxolin tubes, the turns spacpd
- by about the thickness of the wire. They are finished
with a covering of oiled silk. Some low-frcqucncv trans-
- formers have rather longer winding space in comparisen
‘with the depth than in common practlu, in thls country,

o ey

the

The keying -
rhythm is one dot or dash per second for the main
- beacon, two dashes per second for the outer. marker

the factory by removing material from the ends.

- diameter mounted on the Dornier D.O.17 aircraft.

- One contains
. cross-section axis is 4in. and 'the vertical axis 3in.

- bakelite founers :
coils -

~over the length of the former,

They are, hox\ewer, somewhat bullxv The only

'The lammdtlons when a:sembled f01 m ah oblond shape .
the windings being over one limb.. Certain tl‘allbf()lll](‘lb. :

have a tcrnnna.] mall\ed *Sch,” which is ccnnected to

the chasgis and appears'to be mtemally connected to a:

screen.  These are the anode to line and line to grid
transformers of the main beacon receiver and the mter-
valve transformer coupling the marker beacon detector
to the first low- freqmncy amphﬁez of that recelver.

‘Resistances and Fotentiometers

The values of the fixed resistances are marked clearly

- on the resistance, colour coding not bzing empleyed.
The carbon blOLl\ resistances in the detector reactiom

circuits appear to be capable of very fine adjustment at
Con-
nection is apparently made by copper plating the ends
and soldering to the copper. The potentiometers have a
metal track, but the actual re<1stance e]ement is not
e\ternally v1<1b1c,. R : RS

| Loop Aerxa‘

The loop aderial shows many unu:ual features differing
entirely from the two-turn cominercial loops of 43 .cins.
It
is intended for mounting under a Perspex housing and is
wound on a hollow bakehsed Jabric former 13in.:in
length, and of oval section, in which the horizontal
The

balxeh\ed fabrlc 1s ;hn thlck Throu0h the centre runs

Two parts of the transm:ttcr

a dust-iron core built up ot ring qectlonsplaced
coaxially, the axis coinciding with that of the
loop fornier. ‘

‘The windings consist of eight turns of heavy Litz wire
appm\]matoly 0.08in. in dlamcter wound symmetrically
The winding is divided
into two halves one on either’half of the former and the
halves - are connected - in pamllel giving a 1e:ult1nb ’
inductance of 3.2pH.

'MASTERING MORSE

By the Editor of -
PRACTICAL WIRELESS
( 2nd EDITION
This -handbook, written with special regard for service

-requirements, will enable even - the beginner rapidly
to ‘become :proficient in sending and receiving
1 /- GEORGE NEWNES, LTD. '(Book Depty, 1 / -
Tower House, qouthczmpton Street, t
nﬁ . London, W.C.2~ : L n2 -

_ Of all Baoksellzrs, or b/ post 1/2 from

~
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Pnce £3.15. 0. larriag e Paid

g . 0.01, tag or terminal type, 1/-.

OCTAL CABLE PLUGS AND SOCKETS, 1/6

3d.—1/=- each.

w32y, BATTERY RECEIVER -

Complete Kit of Parts for building 3-valve battery
receivery, S.G.-DET.-OUTPUT. Includes valves,
chassis (size overall with components mounted,
12}in. x 8in. X 74in.), P.M. apeaker all components,
wiring, etc. mfh circuit.

Price £4 12. 6 Garriag ePald

Less batteries a,nd cabinet, (Regret no cabinet
available.) :

.."l....".....l.........W.ﬂ.'......“

MAINS TRANSFORMERS. 350-0- aOv
4v.4a.,4v.2a.,screened primary, input 200-250 v. A.C,,
22’6 (postage 10d.); 350-0-350 v. 80-10D m.a., 6.3 v. 4 a

5 v. 2 a., screenad primary input 200-250 v. A C, 22/6
(postage 10d.).

TRAASFORMERS. [.F. transformers 465 ke., unscreened
and without, trimmers, new, 3/8. Also with air-dielectrit
trimmers, §/6. Philips 160 kc.
tI‘dll%fOIIIlelb, air-space trimmers, 1/6.

. QIR RGIB P0G VR B P o oo -u.‘

SCREENED COILS. Long and Short Wave Band (16-50

metres), fitted with two ceramic trimmers. , Circuit free,
2/6. Philips dual-range aerial coils (no react ion), with air-
space trimuners, circuit, 1/6. BANDPASS COILS, un-
screened, 2/- each. ; ’ .
MAINS H.F. CHOKES, for interference suppression, 2/8.

SHORT-WAVE CHOKE, 2/-; short-wave double-wound
filament choke, 1/-, '
TAPPED MAINS DROPPING RESISTANCES,
800 -ohms, standard for Pye, Ligsen, etc., .2 amp., 3/6;
leplacement, for line cord resistances, Jo() ohm, 6/-3
750 ohin, 4/8 ; 360 ohm, 4/3; 801 Lervuson, 4 amp.,
6'6; 802 Fewuwn, 4 amp., 6/6 Vidor, .3 amp., 4/6 ;
Ferranti, .3 amp., 4/6 ; Belmont .3 amp., 4/6.

RESISTORS, different values, i-watt, 3d.,
L-watt, 6d. ; 1-watt, 84. VALVE CAPS, 6d. each

v 2-v. BATTERY RECEIVER--~--

Economy TLocal Station Quality Receiver, very
efficient _and reliable. Complete kit of parts, in-
" cluding P.M. Speaker, B.V.A. valves, cu'(mt mrmf*

and all components,

WP 0P 0P G s@ sB 0P ige

T.ess batteries and Cabinet.
' “available.) :

T XIY RTY T PrT ELY RYY BrL P2 TNL RTY B2 T AT BRI At AL XL BAL Rty Bl 1 ."..‘ 09 0@ 0@ 0P 5 0P 4G 109 .0

" (Reuret uo cabinet ﬂ..»

TUBULAR CONDENSERS, T.C.C. and B.l. N.L 0.0001,

0.0002, 0.0003, 0.0005, 0 O()a-, 0.00015, 6d. ; 0.01, 0.02, 0.1,

84.; 0.25, 1/3 ;y 0.5, 2/-. Tubular Klectrolyticg, 25 mfd.
25v.,2/=; 25 mfd. 50 v., 2/- § 20 mfd. 53 v., 2/= §
12 v., 2/-; 50 mfd. 12 v, 1/6

MICA CONDENSERS, 30 m.mfd. and 0.0005 and 0.0001,
wire cnded, 8d.; as:sorted mica condensera, 00001 to

VALVE HOLDERS English chassis tvpe 4-pin,. 4d. -

pin and 7 -pm 6d. ;. English Octal, 6d.; American U. X
type, 4-, 5-, 6-, and 7-pin, and International Octal, 6d.

omplete

GROUP BOARDS & TERMINAL STRIP3, ASSTD.

CELLULO!ID DIALS Only. * Selmer” Yalibrated 3-wave
band, coloured, 3d.; Sieeving, red, black; yellow, blue,
green, brown, ood quahtv, 41d. per vard len"t,h Tocmle
Ssutches, S.p.S. t. 1/6 Dial Lamp Holderb, chp on type, Cad.

HOURS : 9-6 p.m., Saturdays, 1 p.m.; C.O0.D. orders
accepted ; prices sub]ect to alteration- Wlt]l()dt notice ;

special terms to members of H.M. Forces and Civil Defence
workers ; licence to export to Northern Ireland and Irish
Free State pléase add postage for enquiries and mail orders.

We supp ly k:ts to your spec:f cat:an

[LL 1 RTY RIY RIY R PV SHY FYTPTTRIT PYTPLT N

80-100 m.a.,

intermediate frequeuncy

a'pprox.'

L-watt, 4d.,

O mfd. |

‘forward to the future.

then war or no

YES! BE PREPARED

Times are difficult, but that
is no reason why you should
not be looking confidently
Your
future will be what you make |&25%:
it. Use your spare time to R
increase your earning power,. 7
your B2

future will : ' P55 B :
be secure. ol e o

war

2
AR
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EARNING POWER IS A SOUND INVESTMENT

Accountancy
tions -
Advertising and -

Management
Arriculture
A.MI. Fire E. Examina-

tions '
Applied Mechanics
Army Certificates = .
Auctioneers and Estate

Agents ,
Aviation Engineering
Aviatioen Wireless
Banking
Blue Prints
Boilers
Book-keeping.

Sales

Account-

- ness Methods

B.Se, (Iing.)

Building, Architecture and
Clerk of Works

Builders’ Quantitics

Certificate

Civil Engineering

Civil Service

All Commercial Subjec'ts

Commercial Art

Common Prelim. E.J.E.B.

Concrete and Structural
Engineering

Draughtsmanship. All
Biranches

Engineering. AH branches,
subjects and examina-
tions

General Education

G.P.0O. Eng. Dept.

Heating and Ventilating

Industrial Chemistry

Institute of Housing

Insurance

Journalism

Languages

Mathematics

- Matriculation

any subject.

DO AKY OF THESE SUBJECTS INTEREST YOU ?

Examina-

v Municipal and

- Production Engineering
© Pumps and
ancy and Modern Busi-

Radio Cominunication

Cambridge Senior School

If .you do not see your own requirements above, write to us on
, Full particulars free.

P e I e i BT

Metallurgy

Mining, Al subjects

Mining.  Electrical Engin-
eering : '

Motor EFngineering

Motor Trade ‘

, County
Engineers

Naval Architecture

Novel Writing

Pattern Making

Play Writing

Police, Special Course

Preceptors, College of

Press Tool Work

v Pumping
Machinery ‘

Radio Service Fngineering

R.A.F., Special Courses

Road Making and Main-
tenance

Salesmanship, LS.ALA,

Sanitation

School Attendance Officer

Secretarial Exams,

Sheet Metal Weork -

Shipbuilding

‘Shorthand (Pitman’s)

Short-story Writing
Short-w ave Radio
Speaking in Publie -
Stractural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Television
Transport Inst., Exams.
Yiewers, Gaugers, Incpec-
tors

Weizhts and Measures
Inspector
Welding

Wireless Telegraphy and
Telephony
Works Managers

CUT THIS OUT

LTD., SHEFFIELD.

Particulars of. .
Your pnvate adwce
about A EEREEXERTR]

Address ..

IF YOU ATTEND TO THIS NOW IT MAY MAKE A |
WONDERTUL DIFFERENCE TO YOUR FUTURE

OOUPON

To DEPT. 104, THE BENNETT COLLEGE,

IR T AR N R NS X N NI BN

................... 20 000000

LR BB A A A I K IR BN NN B S '}

Please send me (free of charge) :
IREN YN RYY N X a.o..} (CI'OSS Out line

which toes
not apply.)
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The Slmple SW. One valver

Full Construchonal Details of this Popular Set, wha«.h is- the Sub;ect of Blueprmt
No. P.W. 88, are Given in This Article - |

HIS receiver has proved éXtremely popular, but all
copies of the original issue are now out of print.
The details are, therefore, reprinted.

~ available for it shows only the bare necessities.
condition, however, the receiver may be relied upon to

- * furnish a most comprehenswe log and under all normal

conditions some really good DX work may be accom-
plished with it,
however, it will be found that various little improvements
may be added and these are described in this article, so

that thosc who wish to build the set in a more advanced

form may do so.
The circuit, Fig. 1, is the si np]est reacting detector

arrangement, 1ather than a special cireuit utlhsmor an ..
Although home-made coils-

may be used, a standard,6-pin plug-in- coil is specified,

S.G. or H.F. pentode valve.

&
'
'

@-—-—-L-—.
= —"

@ LT,

,Fzg l—-The czrcutt shows ihe lstmplzcrfy of ihts eﬁaent smgle-
, - valver. - ,

but the constructor may build for hims"elf a set of such
taking for his data the details given in our issuc

coils
datea Janumy, 1942, or that which will be found in

our handbook, ‘‘Coils, Chokes and Transformers.”” 1t .
should be noted that a 4-pin coil is not rccommended
‘although it can Dbec used. The reason

is that the aerial has a marked effect
upon the performance of the receiver,
and a 6-pin coil permits of-a loose coupled =
“acrial . arrangement . being emploved,
with the result that the dampnw effect
of the aecrial is recmoved. A condenser

\

and the grid winding (thus omitting 1
the aerial coupling coil), but the effect ’
is not so gooed as when the coupling i

- The receiver.
is shown in its simplest form and the blueprint which is
In this

After 1t has been in use for some time,

'and a thin sheet of metal €
- ot foil fitted behind the
- panel and connected to

,Wlth any of the panel

3 mecrohms but again, this value may be modlﬁed and up

-~ tosjs megohms cmplmed The choke is most important. .
and although it is possible to make a very cfficient
componcnt at home it is recommended that a really
-reliable commercial article be employed.

This will
avoid dlﬁlcultles due to ‘“dead spots ”> erratic reacticn,

“ete.
A simple baseboazd form of constructlon is used, as

there are only a few com-
ponents and a 01135515 is
not  called for.™ A good
quality coil-holder should
be used, and although a
metal panel is. not a
necessity it will be found *
very useful in assisting in
the removal of vhand
capacity . effects, " If de-
sired, a wooden or ebonite - >

panel may be employed

earth. It is preferable to .
.-cut holes in this so that it
-does not come into contact -

components,, and . then to
connect” a <eparate earth
lead to-it. :

Fig. 2.— An alternative arrangement’
and seites

Construction
The terminals  should

preferably be mounted on .
separate mcunts, well separated to avoid any loss which

using a four - pin . coil
aerial condenser,

) might be introduced by a leakage path between them

through inferior ebonite .or other material. The coil

and’ th cholders should be firmly attached to the base-
‘board, and the panel components firmly locked to the .

Remember- that any looseness, in: either the

panel.

- mounting or in the subsequent wiring, W111 result in tuning
dlfﬁ;,ultles and - perhaps - the erratic .effects 1esembhng-.
The wiring should be carried out with fairly .

fading.’
stiff wire to avoid any subsequent movement, and bare
wire may be used and all connections should prefu ably
be soldered. The tuning condenser specified has a
maximum capacity of 00016 mfd., but if desired you

may use temporarily a .0005 mfd standard condensc '

coilis employed, Fig. 2.

 The Ctrcuit : R o
Reaction is obtained by means of a w1

standard reaction condenser and wmdmtv
on the coil, and a capacity of .0002
mfd. or .0003 mid. should be employed.
In most cases the larger value will be
found of most use. A IlOlIlldl tubular
or mica fixed condenser is connected in
the grid circuit with a fixed grid-lcak of

WA,

. PANDSPREADFR

Fig. 3.~The con-

nectians  for . the

suggested band-
spread tuning.

BANDSETTER

-~
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with a .0003 mfd. fixed ccndenser in series with it. A
.00025 mid. condenser may, of course, be used, but will
give “rather more "difficult’ tuning due to the wider
wave-range covered with that capdmty A set of coils
may be boucht or made and with tliese the receiver may

be used to cover all wavelengths frcm 9 to 10 metres up -

to 2,000. It is not advisable to try to use a set of this
type to tune below 10 metres, and therefore, if it is

desired to listen on “avelengths below 10 metres an

ultra-short- -wave set chould be made up.

Refinements

- Thereceiver H.T. can be sup-
plicd by a 66-volt battery and
the voltaoe should” be ad-
justed to give a  smooth
reaction control. By way of

point. regarding tunmg .concerns the minimum wave”
length to which each coil may be tuned. This is de-
pendent upon the minimumn capacity of the tuning con-
denser and an inferior condenser will obv 1ously tune
to a higher minimum wavelenwth

Components

- A list of the specified components is oqvon below and
when possible, it is advisable to adhere to it, but rather
than hold up the Comtructlonal work and undertake a

THE LAYOUT AND WIRING PLAN OF P.W, 88
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refinements the first improve- T
ment would be the fitting of

a bandspreading condenser.
This ghould "~ consist of a
small  variable condenser

having a maximum’ capacity
-of about 20 mmids., and it
may be mounted on the
panel .quite close to -the
tuning condenser. It is wired
in paraliel with that conden-
ser, that is, the fixed and the
moving vanes of each con-
denser are connected together,
as shown in Fig. 3. When
this addition is madc tuning
will be very much simpler.
The main tuning condenser
is simply advanced about one
degree at a time, and at each
setting the smaller condenser
is turning throughout its

“waveband which each adjust-
ment of the main condenser -
covers. Good slow-motion
dials will be found of the
utmost value in a set of this
nature, as. _they enable the
- smallest . movement. of the
condensers to bz made and
many .stations which would
.otherwise be missed will there-
by be heard. This will be
‘especially noticeable  where

REACTION

== 2]
T

m_..ﬂ. ...‘ \,_r
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twe or more stations are

found very  close together on ' -~

the main tuning - condenser. 7

A slight adjdstment of this,

. and the bandspreading con-

denser will enable quite a

large movement to be made with the dial to separate
these statxons and merlap w111 be avoided.

Co.l Ranges

In the Eddystone range there are 9 coils of the-6- -pin -

type which may be vqed and to enable the-constructor
to obtain some idea of the ranges covered the following -
are the tvpe numbers and the bands vshlch are covered
with a .00016 mfd. condenser :— -

77 6BB 9-14 6P 150-325 °
6LB 12-26 - 6G 200-5I10
6Y 22-47 6BR  490-1,000 ,
6R 41-94 6GY  1,000-2,000
6W 76-170

If a .0o025 mid. condenser is used or if the .000j5 -

condenser scheme is adopted, the tumncr range will be
slightly greater than the above ﬁgures and this will
obviously. .be accompanied by the tuning difficulty
already mentioned. It is desirable in a short-wave set
to provide as small a: tuning band-width as possible, so

that difficulties -in tuning due to the close proximity -

of different stations are removed. Another important

IIYRY TP pervry YOF TOF YYY 1LY PO LY TR TRV TR TIY TOY TRY )

B SWITCH

lot -¢f, perhaps, unnecessary correspondence, it is- wiser
dur1n<Y these days of component shortage to use. alterna-
tive makes: The circuit is so si ‘mple., that no difficulty
should be experienced with modifying the wiring to suit
those parts which ultimately are used. One | Word of
warning, use the best components obfamable as on these
will de pend the efﬁcmncy of the circuit. - e

..0.‘...".0.0..’0..C..”..w“‘.“’“.0..‘..00’...

LIST OF COMPONENTS

. One .00016 mfd. tuning condenser (type 922) (Eddystone).
One .0003 mfd. reaction condenser.

One 6-pin coil-holder (type 969) (Eddystone).

One 4-pin valveholder.

One H.F. choke (type 1010) (Eddystone).

One .0002 mfd. fixed condenser (tubular type) (T C.C.).
.One 3-megohm grid leak (Dubilier). '

" One on-off switch,

‘Four terminals.

One wooden basé¢board 8in. by Zin.

‘One ebonite panel 8in. by 8in.

“Flex; connecting wite, sctews.

' Py ey ey ety pRl Rt RO L R0 R AL A ] u.vu’
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N ote from an Amateurs Log -book

2CHW Dsscusses Hand -capacity, the Bugbear of So Many Amaieurs S.W. Achvmes

ONSTRUCTIONAL work. has not been part of my.

activitics since my last notes were written; I
have, however, had some. intcresting half- hours
which w u(, occupied by taking part in those discussions
which always scem to arise WhLH a few S.W. enthusiasts
get together. From logs and station identification the
talks (al guments} 1mar1ablv drifted towards circuits,
“and, finally, snags and problems,
these notes to cover all the points discussed, but one
snag secmed so conunon that I think it warrants mention.
Strange as it may seem, in view of the good circuits and
layouts which #e about and the art1c1€% which have been
published on the subject the trouble which was worrying
'so many of my {riends was hand- and body-capacity.
- "Nothing is more annoying than when, after tuning in
- a most elusive transinission, the tuning, which has taken ¢
g0 much patience to a(hICVC appe(nb to go adrift on
the removal of the hand or hands from the Control( ).
The strength-of the transmission fades down ; possibiy
~the Lll‘(Allt falls “into  oscillation, and,- so far as the
.operator is couterncd . the signal Dbecomes QSAx.

#t is not possible in..

often proved successful ‘but ‘their use did not elumndte

thfo troublc at its root they only hclped to 1educc its
effect. = S

As T see it, the main pomtb to receive careful cons1dera-
tion are ”1ven below, and while, in somre instances, one
alone nnght affect a cure, there are bound to be other
installations which will necessitate experimental work
around all of them before the operator finally stumbles,

literally, on a combination which provides a solution to

his pr oblem.

» -

- Layout

Much, mdeec} can be don° by giving the layou\t a good-

~deal of thowfht I know this statement can be qucstmncd
by those “ho have used a hook-up set without anwy
‘trouble; but that does not alter the fact that good

layout, circuit design and careful wiring' of the grid,
anode and tuning circuits,” forms a first- class msmance
against running mto the trouble._ ,

W“ are told to keep certain wiring as short as pob\tble ;

“ the advice is perfectly sound, prov1ded it is applied m a

e Hfg-,
- S 1S
"TOOO000 =0
x|l 4
e l T"' RYava | — A -~ T
-t . snss e T . ——— r—-o
. 4 ' L 5B B 1 o LT
i_ _ — LT

Fis. I'*-A typical 3-vafve S.W. circuit showing the number of componenis connscted to earth.
condensers are denoted by the curved arrows.

These paticnce testing happenings are usually put
down—rather too rcadlly at times—to those mysterious
phenomena known as hand- and body capacity. Few, if

any, anfateurs have escaped experiencing them at one
time or another, yet, in spite of this and the progress
‘made in S.W. w 01'1\ ete., they still ex1st What thcn are
Ult, causes, and vwhat are thc remecdies ?

- Experimental Work
In case any reader thinks that I'am about to expose
‘some wonderful remedy that will cure all ills connected
with this trouble, I must disillusion him, because—so
far as I am aware—the true contributory causes are not
known, and, as yet, no one has discovered a specific
cure. This all sounds very hopeless, but, in practice, it is
not as bad as all that, begcause, with a certain amount of
~ patience and- e\pcrmlental worl, it is usually possible
considerably to reduce if not climinate the trouble.
The peculiar part about hand- and body-capacity is
that they do not appear to follow any set rules: for
example, it is possible for two identical réceivers to be
~ built, one of which will be highly satisfactory, while the
other will suffer from the trouble we are considering.
At the risk of starting a violent controversy, I thmk———-
this is purcly a pusonal opinion—that the causes can
"be due to any part of the circuit between the aeual and
carth, including the last two items.
In the Cdlllel davs one used to ecmploy long extensmn
Landles to the controls. In the majority of cases thesc

- can be settled the othel must be consmlercd

~procedure or line-up :

Th: moving vanes of the variable

reasonable sense. It is of no use keepmd connections
short if it 1nvolves a bad layout, in-which, to-achicve
short connections, the constructor arranges component:
connected in, say, the tuning, reaction, grid and anode
circuits close tooethcr, without any thought for the ficlds

which might be created around such parts.

Lay- out and wiring are locked togethei ; before cither
therefore,
it is always a wise plan to play about, as it wele wath.
t’he components like chess men, on the baseboard which

going to be used or on a piece of paper of the same
s1ze l)v doing this and, at the same time, visualising
the wiring, the best aseemblv should be produced
When deciding on the lay-out of a set, many amateurs
seem to think that they must follow some orthodox
- while admitting that experience
has proved it advisable to locate certain components or
sections of a circuit in certain positions relative to other
parts, it does not follow that, say, the valve sequence
must conform to a 1, 2, 3, 4 arrangement in a dead
straight line alon0 the rcar cdge of the chassis or base-
board : L

Componsznfs 7 * ' ,
Use, whenever possible, the Dbest. This applies' in
partmula] so far as these notes are concerned, to coils,
fixed -and variable - condensers, H.F., chokes, wvalve-
holders and all insulating. material, With short waves
the frequency of the current is so high, compalcd WlthA
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that of the medium and long Wéves that components
which would be quite satlsfact(m for the latter might

‘easily introduce serious losses—chiefly tthUUh lealn.,e.

and absorptlon——that one must bear such poj ts in mind.
It is possible for coils and H.F. chokes to be wound on

formers of doubtful value as regards insulation ‘and -

losses from the H.F. point of view. Similarly, all con-
densers—both fixed and variable—should be of good
quality and demgn otherwise they can introduce undesir-
able features, which, once the set is in operation, might
not always be easy | fo diagnose. . A faulty H.F. Chleem
i.e., one having a high self- -capacity and/or unsatisfactory
inductance value—will fail in its task of preventing the
passage of H.F. currents, and, if it is in the anode circuit
of the detector, would probably be respormble for weird
reaction results.

~

Earthing

Too much stress cannot be laid on the 1mportance ot
good earth connections. Lack of attention to these often
. contribytes greatly to the presence of hand- and body~
capacity.

“All parts of the circuit which have to be returned to .

earth should have a direct electrical connection with the
earth terminal. Metal chassis are often used to provide
the earth refurn path between the actual terminal and
the component. This procedure can be satisfactory,
provided the contacts with the metal chassis are above
suspicion. The trouble which so often arises is due to
imperfect contacts, which, in turn,
nections and the oxidisation of the metal and the
connecting wire. A-far better plan is to provide a stout
bus-bar of, say,

handy short connecting point for the various components.
At its point nearest the earth terminal it is, of course,
connected to it (Fig. 1).
than screwed contacts. Use wire of reasonable gauge :
20 or 18 S.W.G. has good rigidity and provides a low
resistance path, and it is more efficient to use this than
flimsy wire which will sway and dangle all over the
place.

A metal panel is-a valuable anti-hand- -capacity device,
provided it is connected to -earth, therefore whenever
possible it should be used, even for the small sets. In
these days of metal shortage, a good substjtute will be
previded by metal foil or perforated zinc placed at the
back of an crdinary panel.. '

The moving vanes of the tuning condenser are, in the
majority of circuits, connected direct to earth, but it is
advisable to make quite sure that the connection is of
the best, and, when a metal panel is in use, not to rely
on the connection provided by the condenser fixing and
the panel. Make doubly sure by using a separate earth
connection to. the spindle itself—using flexible metal
braid—or the terminal provided. Certam short-wave
variable condensers have separate connections for the

moving vanes and the metal work formingsthe frame of .

the aqsembly In such cases both shovld be earthed.

The /same precautions should be taken as regards
keeping the moving vanes on the earth potential side of
the circuit, with reactlon condensers. If, for example,

.the condenser cothes between the anode. of the detector

and ‘the. reaction coil, cohnect 1ts.ﬁxed vanes to the
anode and the moving to earth via the coil.

" Screening
Lffective screening between tuned circuits is another

“item which calls for particular attention, as it not only

~ensures stab#ity between stages but tends to reduce
the possibility of hand- capamt» by localising its effects.
1f the screening is around a tuned circuit, see that the
‘metal is, at least three-quarters the diameter of the
coil away from the winding. If two adjacent stages

have to be screened, don’t use a dividing screen common -

It is far better to make each screening
box or case a separate unit, and allow }in. or }in.
between those adjacent to each other, Give particular
attention to the earth lead-and the earth plate or con-
nection.

.to both sections.

are due to Ilcose

16 or 18 S.W.G. tinned copper wire, so
located across the chassis or baseboard that it forms-a .

Make soldered ]omts rather _

These points are too often skipped. The use

of a thin single uninsulated wire for the earth lead is
inviting trouble. Stranded wire—something in the
region c¢f 7/22’s—well insulated, is approaching the ideal, .
but even with this gauge, the lead should be kept as
short as possible. '

Take trouble to make the actual earth plate or con-
nection as efficient as possible. The larger the metal
area in the ground, and the deeper it is buried, add to its
effectiveness, provided the surrounding ea1th is such
that it keeps in a damp condition as agamst dry hard -
clay or gravel- -like soil.. If a water pi ipc has to be used,
select the rising main and clean the pipe well before the
earthing bamd is strapped in position. ‘When a really

- sound electrical connection has been made, bind it well

with insulating tape to reduce possibility of corrosion.

Aerla :
A poorly designed and erected aer1a1 ¢an be responsible
~{or much trouble It is pOSblblC for an aerial to have a

- Fig. 2.—A simple H.F
Flier aluﬁays worth incor-
torating in a S.W. tet as

it forms a good anti-body-

raf‘acztg device.

mrd » -
By~pass C‘ono’enserm

24

high capacity to earth, and. this is one of the items tc be
avoided when consxdermcr S.W. sets and reception.
Use a reasonable number of good insulators at each

. point of suspension ; keep the horizontal and the down-
lead portions well away from surrounding earthed

objects, and see that the whole acrial erection is such
that the wire is kept reasonably taut. Don't have a long
lead-in wire roaming through the house, and never tack
it neatly to the wall cr plcture rail.

Hand- or Body—capaclty

Hand-capacity can be experlenced whether ’phones
or a speaker is in use, whereas, body- capaCJty seems to
be the more correct term to use when ’ phones are being
worn, as this particular form of the trouble does not

‘appear to be so pronounced if a loudspeaker handles the

output. When the operator is wearing ’phones, and
any movement of his body, or even hands, relative to
the set causes the tuning dnd/or the reactlon to vary,
it is obvious that body- capamty is present. One of the
simplest remedies to try ‘is the inclusion of a good
S.W. H.F. choke in the anode circuit of the output Vahe
together with a small by-pass condenser between anode-
and earth., The idea is shown in Fig. 2. \

-

Ty T T e e
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"~ rating of 13 volts at .18 amp.,

~must be promded for in the heater chain.
- however, be too great for the remaining valves, so that
it becomes necessary to by-pass the cxcess: current at
each of the other valveholders. .

7\I SClCCtIIl“ the valves f01 a universal receiver, one
would, noundlly, see that every one was of a similar-
heatm current rating,

Since, however, valves are in short Supp}y, it is by

no means always DObblblC to do this; and some way of

accommodating an odd set of valves has to be provided-

for. In view also of the number of different types of
universal valves one could obtain, it is inevitable that

~ the average radio man has collected quite a- Vaucd

assor tment

Letit be assumed, then, that four valves are available

pentode with a heater
another: of the same
2 amp,‘an oufput pcntode

for use consisting of an H I,

Volt(we but consuming

e I”l

e bl

Fzg 1 A
simple method
of making
bobbins for

shunts.

S A

Paxa//n D/scs/

taking 40 volts at A2 amp and a rectifier ncedlnd 3
amp. at 20 volts.

Since the rectifier (in thls case) consumes the hwhest
current, it is obvious .that this current—.3 amp.—
It would,

The skeleton diagram in Fig, 3 shows how this may
beeffected. As Viconsumesonly .18 amp.,the difference

"between this and the standing current of .3 amp. must
be absorbed by the shunt resmtance R1, and its value

calculated from R-%:, where E—- the valve heater volt-

age and C=the current dlfference—-—-ln this case 3—.18=

would be “}‘2
=108.33 ohms, A(‘tually, 108hms would be near enough
for the purpose.

An important consideration is with regard’ to the
wattage of the shunt.  Obviously, if the resistance
overheats and breaks down the whole of the current
passes through the heater of the valve it is by- passing
—possibly with disastrous results to itslife. Itiswise,

T he

.12z amp. The shunt value, therefore,

therefore, to sece that the shunt is of ample size.

Valve-Holder of v/

Fia. 2.—How the meter is connected for teslmg By qd,vustmg’
Rl untzl 180 m/A is shown on the meter, the exact current for
; - W is ensured.
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Mlxmg Valves ]

-

‘Making and’ Adiusting Shunts.

Wat’mde may Cdblly be calculated from W=1I2x R, 50
-~that in-the example above it would become .12 X .12 X
108 =1.5 watts,

are shown
: i

Shunt Details ‘

Turning now to more practical conmdmatlon% the
shunts ‘may,  of course, be purchased p10v1d.cd the
correct values are obtainable. They are very simple to
make, however, although some forin of meteris necessary
for dd]ustmcnt

A bobbin similar to that shown in Pw 1 may be

constructed from asec-

tion cut from- a picce
of Lin. dowelling A,
and two circular discs
of paxolin glued or
screwed to cither side.
‘Resistance wire s ob-
tainable, but if. any
~difficulty is ‘experi~-
enced in thisdirection,’
it is usually possible. [

The same method of calculation may
be applied to all the remaining valves in Fig. 3, where
~it.willbe seen that the various shunt values and currents -

“to obtain’ some from
second-hand mains re-
sistances, power resist-
ances, etc., which can-
be " purchased from

. Details of A

surplus stores.

The wire should .be
of a gauge capable.c
of ampiy carrying the:

required.- current, so that no possibility of electrical
“For ‘the benefit of ‘readers who:
~are mnot familiar W1th the current carrying capacity
most uscful
sizes, tpgether with ohms per yard is given in’ the.

breakdown em:ts
of resistance wire, a short list of the

dCCOIIlleHy'an’ table.
‘In order to obtain a rough idea of the length of wire

required, it is best to assess this from the ohms per yard
’ Before

table, estimating-it rather -more .than less.
wmdlno it on to the bobbin the wire should be doubled
in half, and then wound on from the doubled end.-
procedure makes it, as far as possible, a non-inductive
For the exact adjustment of the shunt value,
it is obv10uslv best to measure it with the aid of an
ohm-ieter, but if such an instrument is not available, a
milliammeter reading up to 2350 will be suitable. For
“this test it will be necessary to connect the meter asin

Fig. 2, where it will be seen that the part of the circuit

of F1g 3 under consideration is shown pictorially.
‘With the milliammeter in this position it will read

.the actual current taken by the heater of Vi, and if
.-the ohmic ‘value of the shunt was p10v1310na11y made

a little higher than necessary, then this reading will
be under 18 amp.
shortening the shunt winding the exac 't consumption of
the heater (.18 amp.) can be provided for. Itisimpor-
tant to note that the set 1aust be switched oft every time
before disconneccting the shunt for adjuetment

If more than one valve is being shunted, as in Fig. 3,

it is advisable, before '1d1ust1ng any shunt exactly,.
to see that they are all reasonably ‘accurate by means

of the ohms' per yard method.

Mains Droppmg Resxstances *
In this connection the mains drOppmg resmtance

This

This is desirable, as by. gradually, -

Fzg 2 ——Sﬁeleton citcuit - of ihe heater . ch
Lo the current divides between thi
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&évins' Dropping Resistances.

By S.'BRASIER

calls for some comment because it must be of such

value that it provides the correct voltage drop at the .

highest current taken by any valve. In the CdSC of Fig. 3,
it would be .3 amp.

- For the calculation of thlb resmtancc it is nec essary .

- to add together the heater voltages, which would be

- 13-+13-+40+20=80.

It is usudl to include a pilot
lamp, however, so allowing another 6 volts, the total
would become 92. This figure is subtracted from the

“mains voltagc—say 230 VOHS whl(,hlcavcs 138 Volts to be

‘ the value of ‘the resistance becomes 460 olnns |
The usual type of mMaiins leper takes the form ot;

4OV

~
B

N

dropped at .3 amp. %pplymfT ‘the founula R—C«

high wattage re-
blStdllL(‘ \\ound on a
porcelain. tube and
tapped for mains volt-
~ages of 200-250 volts.

tilation
type*is very reliable.
Another means of
achieving the

S, maintains - a constant
A'C/ OC . current for wide mains'
o Voltage variations,

- '3A.

1in.

. valves and shunts respectively.

An alternative to
“the. examples given

of an A.C./D.C. set, indicating how .

is known as a linecord.
It is fitted externally and combines the dutics of the
mains lead and mains dropping resistance.
reasonitisidealfor undget FECCLVers, and is mvarmbly
used for them,

A length of special asbcstos cowred 1c=1stancc wire is

'tmtcrwoven with tl.le two 1mains leads one of which

(black) goes to one pin of the mains conncctm plug,

~the other lead (red) is joined, togethcr with one end of

thé rezistance, to the remaining pin. At the receiver end:

-of-the lead - the black .wire would go to the earth line

,femployed

{chassis), the.red wire to the rectifier anode, and the
resistance to-one side of the rectifier heater.

- In some Amecrican niidget sets a two-way: hnecord is
.In this case a rectifier taking a low.anode

“voltage 1is lltthf’d and the resistance wire is joined

to the rectifier mode as well as to the valve heater.

Linecords can be bought eomplete, having various

resistance valuesor “ by the yard’’ atso mmany ohms per
foot..

~made up.

) SR { ) (IR - )-( ) - )R- ) )G { ) ( )G ( ) -GN ) G- ) Ut ) 4F ) D ( )| ) SN { )R > )*ﬂ.ﬂ-( _( )-t )-()-( )-'( ra_( ).0-( Y ( )R- N Em ()

An idea that may interest some readerb is 1llustrated |
in‘Fig. 4. The lead from a table-lamp is connected to the -
‘valve heaters, and the ordinary electric lamp—of a

suitable 51ze—-——uscd as the dropping resistance, so that
the normally. wasted power is used to gcod purpose.

This nov el svstem was employcd on a receiver which

SR

RESISTANCE WIRE DATA (EUREKA)
S.W.G. | Ohms per yard Current cap.
28 ’ 3.91 Q2 25 amp. .
- 30 = 5.58 2 : 2 amp.
<32 o 7.35 2 .15 amp.
34 ! 10.13 2 1 amp.
36 5 14.84 Q2 05 amp.

/IDC. Sets

B,

2,

Wherespace and ven--
permit this

-e\:pfm ted, such as miniature eléctric heaters, bed warmers

same
object is to employ a
. ban(tter, which is a.
special Jlamp that

- Live Chassxs

above consists of what,n, in series with the aerial and earth leads

For this
obtainable, and the workmg voltage double or even

| Hum

In this way any non-standard resistance can be- :

{ )-( 1 -( )-( D () D ( - ) ( —( )R- ) D ( )G ) D  } SR ) - )-( } D ) - 3’()-()’( )DL )R- ) AN ( ) VR { ) - ) D )-EEED( ) ST ¢

was only used after dark, and the lamp prov1dod enoudh
illumination to “listen’ in. If the lamp is not of the
correct resistance it is a'simplesmatter to include a shogt
length oflinecord in the lead of the table lamp. -

1he power normally wasted in a small two-valve
universal set amounts to some 50 watts,so that the idea

u&plcuncd above has other apphcatlons which could be

Lead from lamg

- connected
i to beatfrs |

Fig. 4.—-Shdwing kow . the
tower normally wasted may
be put to good use.

(using reslstance mats) for a bedside rec‘elver etc.

When working on a universal re(‘elver——-partlcuhuly
on D.C. mams—lt is most important to remember that
the ehassis is often live, and, although the voltages are

not often above that of the mains, one can nevertheless,'

rcceive quite a nasty shock. Itis for thisreason also that
a condenser of high” working voltage is always connected

Another condenser that is of vital 1mportance is that
used for smoothing immediately following the rectifier.
The quality of this component should be of the highest

treble: that of the rectifiers’ peak output voltag - One
cannot stress too much the nec<3551ty tor this procedure.

A trouble which is not unusualin the type of set under
consideration is modulation hum. Fortunately, it inay

be generally eliminated by connecting a cendenser of

.01 mfd. between the mains input positive and chass’s,
A more elaborate schemeé which also-smooths out any
roughnes<s in the mains cupply is that shown in Fig. 5.
Malns H.F. chokes are used in series with the supply
together with condensers connected so that their centre
pointis earthed. .Disused plug-in coils may be employed
quite successfully for mains H.F. chokes, provided the
wire is thick enough to stand the current passed.
Anvthing up to 28 S.W.G. would be suitable, and two
coils of about No. 250 would be required. Should the
space in .the receiver not allow of their inclusion, the
completc unit could be mounted externally

L 4

Ma/ns HFC /;)kes

Fig. 5-—P(ug ~in coils may be used as mains HF. cho/ccs, as
descnbed in the text. ‘

’
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. “SIGN”LS" IN THE RAF

How " Signals”

- IR MARSHAL SIR ARTHUR® HARRIS, Com-
mander-in-Chief of  Bomber Command,
congratulated the Signals Branch of his command

on their e\cellcnt work during the heavy attacks on
Cologne and the Ruhr by over a thousand bombers.

His message was sent to every group and station.

The word *‘siggals” is mysterious. Just what this
department of the R.AF, does is carefuly kept dark:
what messages they send may not be revealed ; and
how they qend them is secret. But without this depart-
ment it would be next to impossible to send one, let
alone a thoueand bombers over Germany.

‘“Signals’’ was working its hardest for many days

%

......

R e

The nerve centre of an R.A.F. station. The controller, surrounded by telephones and
Througsh a hand '
* . hecan talk to the atrcrafl while they are in ﬂzght.

‘and land.

“maps, gives the pilots permission to take off

before the first thousand went to Cologne
that all preparations and orders for the raid went through
swiftly, but without giving any warning to the enemy.
They saw that each of the thousand bombers was linked,
everr while in the air, to its base. They saved many

hyes and many alrcraft : _ -
) )

Navxga,tlora Aid
A navigator may wish to ﬁx his posmon ‘without

disclozing it to the enemy. The-Signals Branch has
a method by which this can be done in any number of
aircraft at .the same moment. Or the navigator may
have been killed or injured and his vaptain have the
]ob of malund a safe return without his navig ator S a1d

has

They saw

Linked a Thousand Bombers

The wireless operator can get a-series-of homing bearings
which will bring the aircraft right overhead at any of the
hundrgd or so aerodromes; and once there the pilot
can speak directly by radio telephony to. the aerodrqime

“control officer, who will guide the aircraft safely down.

- A group commander may wish to divert some of hIS
aircraft to another aerodrome, perhaps because the
weather has suddenly changed. Signals has provided
a, channel of radio-communication
purpose.

But if the badly disabled aircraft, -labouring home
on one engine, is forced to come down in the sed, can
Signals do .anyth',ng about it? Almost »;-s._eertalnly the
; . position of the aircraft will have been
: i fixed by radio before it crashed, and

g so the Air Sea Rescue people w ill be

: abe to get on the job at once.

¢ S‘ignals »? to the Rescue

When on ‘‘ ops ”’ the navigator must
know the time to a second and if
necessary Signals can give 1t as a
telephone exchange does’ when you
dial ““TIM,”
difficulty.
- Many times during the raid on
Cologne Signals helped our crews, A
W'cllmcrton for example, had its
vire‘less set shot away, but the captain
got back to England and then tracked
his way back to base by radio tele-
phony:; he spoke to about six stations,
one after another, as he came to them'
they gave his exact position, and told
him what weather to expect on the
way.

From the Chief Signals Ofﬁce at
Command to the W.A.A.F. telephone,
teleprinter and -ground radio operator
Signals is a great and intricaf€ organisa-

-depend for their lives.  An Order of the
Day to the Signals DBranch said:

crews 'is found to depend again  and
again upon the methodical efficiency,
care, intelligence and devotion to duty
of the ngnals Service. Captains of
aircraft should know that, when the
safety of their aircraft is endangered
by
visibility, they can rely absolutely on
the Signals Service to bring
aircraft home safely. |

‘“ The tradition of the Signals Servme
is that the safety of aircraft overrides

" mike " every other interest ;  the personnel of

the Signals Service spare no effort to

bring every aircraft safely to base.
The Signals Service aspires never to lose an aircraft.”

- R. A. F. Day Bombhers.

The accompanyinOr illustration was taken at one of the
R.A.F.’s day bomber stations. The squadrons there

are equipped with the Douglas Boston III. The Douglas

“Boston III is a half-brother to the Douglas Havoc,
which. we have been usmg for sorne time as:a night
fighter-bomber, chiefly for ¢

but ,with rather more

fog or other conditions, of - bad

‘stooging '’ about over enemy

for that very -

tion, on whom the men in the air.

““ The safety of aircraft and of their

the .

-~

~aerodromes, waltmg for the return of their raiders over

this country.

Speed is an.essential quality for daylight bombing and
for working with fighter -escorts, but the Bostbn can
also look after itself very well.
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” at Work.

The ‘‘Fluxite Quins
W hen moving the wireless one day,
OO tripped downthe stairs, sad to say.
““ Are you hurt ?°’ hollered OI.
‘¢ Not a bit—darling boy.’’

‘““ But that set’ll need FL UXITE R
' growled EH. .

See that FLUXITE is always
by you—in the house—garage—- ,
workshop — wherever speedy
soldering is needed, Used for /'
- 30 yéars in government works |

~and by leading engineers and

~ manufacturers. Of Ironmongers .

—in tins, 4d., 8d., 1/4 and 2/8.

Ask |
SMALL-SPACE SOLDERING '

to see the FLUXITE
SET—compact but substantial
—complete with full instruc-
tions, 7/6. Write {or Free Book

on the art of ‘‘ soft ”’ soldering

.-and ask for -Leaflet on CASE-

HARDENING STEEL and
TEMPERING TOOCLS with
’ FLUXITE.

P—__—_ ——.

| To cycLgS: Your wheels ‘will NOT |
keep round and true unless the spokes
l are tied with fine wire at the crossings l
I and SOLDERED. This makes a much
stronger ~ wheel." It’s simple—with
| —FUXITE—but IMPORTANT. |

THE FLUXITE GUN puts

FLUXITE where you want it |
Price | B

FLUXITE ®

by a simple pressure. .
116, or filled, 2/6.
FLUXITE LTD.
EERMONDSEY ST., S.E.I.

" (DEPT. w.P.),'_,

SIMPLIFIES ALL SOLDERING

R e A T

COMMUNICATIONS DEPEND cun

ON SMALL
PARTS...

IN countless  instances
quite intricate pieces
of apparatus are wholly
dependent on the proved
reputation and reliability
of - their  component
parts.

~ 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
exacting and exhaustive
tests-during the course of
its production.

We ask the kind mdul-

BULGIN FOR
JACKS

LARGE and comprehensive range of
"~ lacks, standard to B.S.S. 666, fixing
with single £” hole to panels 0.036-0.250"

thick, single-, double-, and triple-pole, gence of - ‘the pubhc on
with and without switching. Cnly 2}” rear delivery C until peaceful
depth, max. °Panel-area’ taken up= / .. , ' :
‘ 9/16” X 3" average. Best bakelite insula= conditions return.
- uon, mckel silver leaves, s:lver sw:tchmg‘ ' ' ®
| contacts. |

'ALWAYS DEPEND ON

A F.BULGIN & CO., LTD., BY-PASS RD., BARKING ESSEX .

TEL. RIPPLEWAY 3474 (4 lines).
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Eda’zo LExamination Papers—11

Another Set of Random Queshons with Suitable Answers by THE EXPERIMENTERS

1. Beam Tetrodes o \
OTH beam tetrodes and screen-grid valves have four
eleetrodes Thesé are: ﬁlmnent or cathode,
control grid, screen grid and anode. In both cases
they are aman%d in that order, with the filament or
cathode in the Centre and the qnode surrounding the
other three eclectrodes.
But in the screen-grid valve the spiral wires forming
the two grids are not necessarily arranged in any
particular ‘order in respect

would not be raised. to a dull red heat, and therefore
there would not be any electron emission from it. The .
valve would therefore be completely inoperative, and

there may be a complete absence of signals from the
speaker. On the other hand, the inter-electrode capacity

- may allow some audio- frequencv voltages to be applied

to the speaker, when-reproduction would be extremely
faint, and ‘‘ thin *” in character. The valve would also

be cold to the touch after the set had been switched on

for some time ; the other

- of each other. With - the
beam tetaode on he other  SPECINEN QUESTIONS warm
, Foamioal  ali ant . 1. In what essential pariicular does a beam tetrode '
{r}lgt/;h?:nce(gch tf;gnﬁe?ﬁé * differ in construction from a screen-grid valve ? 3. %}E‘ﬁ?g?%igona%ﬁﬂﬁesgg
control.orid 5pix'al is in 2. What' symptoms would you. expect to find if an to find which ;)airs of the
the samte horizontal plane output valve (@) were ‘““soft” ; (b) had lost four terminals ‘were’ COL-
as the corresponding turn 1ls emussion ; (c) had a broken heater connection nected  together through
2?7 - -
of the screen grid which inside its b“ the windings. This test

tetrode.
" that the electron stream

surrounds it. This is &im- 3

ply illustrated in Fig. 1,
which also explains dia-
grammatically . the reason
for the name ‘‘beam

‘ unit.
1t will *be seen 5

How would you test an L. T. immfwme? (of which

! no technical details were available) if it were
suspected of being faulty ?

4. Lxplawn the prmaple of a vibrator-type H.T. suppl v

W hat“ére the advantagec of a barretter over a tapped -
resistance for voltage regulation in ah A.C./D. C

could Dbest be made by
means of a high~reading
ohnnne'ter, or even by
means of a megger; in
using a megger the handle
~“should be turned -very
slowly so that the full

{ ;
e cathode takes the |  récewver . oltave is o

form of A humbor of | 6 Find the inductance necessary for an L.T. choke | 185 I not applied to

beams or rays to the required fo present an impedance of approxi--|  pative 1ethod of | test

anode. | maz‘ely 40,000 oltms at 600 cycles per sc’cond “would be by means ‘of a

Without owmg a full ' 0-5 mA milliammeter wired

explanation, it can be inseries with a 4.5 volt

stated that the etfect of this construction is to remove

the ‘“ kink *’> which is found in the anode current-anode
voltage characteristic curve of the sereen-grid wvalve.:

~The result of this is to give the beam tetrode character-—

*

isties which resemble in all major respeets those of a
pentode.

2. Faulty Output Valve ;

(a) A ‘“soft’’ valve is one in which there is a certain
amount of air or other gases inside the glass envelope.
By contrast, a ‘““hard’ valve is one which is highly

_evacuated.

; lonlsatlon

When gas is present, this tends to ionise duc to the
voltage between the cathode and anode. . And when
takes place the internal anode-cathode
resistance of the valve decreases. Thus, a ‘“soft”’
valve would tend to pass a higher
would a normal valve in gqgod condition. This would
generally cause excessive heating of the valve. Addition-
Ay, the charactemstlcs of the valve would undergo a
change as'*‘ softening ’’ took place, and distortion would
occur. Also, if the anode voltage were above a certain

value, the valve would be seen to ** blue-glow *’—that
is, a bluish glow would be seen around thc electrode
system-—duc to.ionisation’ of the gases.

(b) If the valve had lost its emission there would be
no flow of electrons from the cathode to the anode, and
therefore the valve would be completely inoperative.
In practice, it is customary to say that a valve has lost
its emission when the emission has fallen below normal,

.although some electrons are thrown off bv the cathode

when it is heated and an anode voltage is.applied.

"It is clear that a valve having the fault described in
the question would pass a lower ancde -current thian
normal, and, because of this, that it would easily be
overloaded. =A™ simple test for reduced emission is to
reduce the grid-bias voltage ; if the volume of reproduc-
tion then increases and quahty 1mproves it is a sign that

the fault is present. .
(c) If a heater connectlon were broken the cathode

anode current than

‘battery and a 1,000-ohm I‘G‘bl‘stOl

Hav1n<7 found that there were two pairs of terminals,
each Connemed to one of the windings, the terminals
could be marked with coloured chalk or stnps of coloured
paper. Each terminal of a palr would be similarly
marlked.
~ Next it would be ne cessary to find which of the pairs
was connected to the primary, and which to the secondary
winding. The same test equipment would be used as
before, the object being to find which winding had the
hxcrher D.C. resistance ; that would be the secondary.

- It would also be a Geod plan to check that there is

-

Screemng ~ Control 'Grid
Grid - / »

C.‘athod.e-"

RS S S TR e e

SNNETaRNNNNST

NN OS¢

Electron Beams '

(C‘Ut.«.away)- |

th 1.—~This section through a beam tetrode (not to scale) shows '
 the alignment of the wires Jorming the control grid and screening .
grid, and the ' beaming "' of thejzfectron stream from cathode to .
, anode

valves would by then be
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" a high resistance between each winding and tIie core,
and between the two windings. Such a tht is best made
by using a megger, but a hlgDh -reading ohmmeter, or the

- milliammeter- batteiy-reqsfor arranrrement could be
uséd. When using either of the two last mentioned

devices the readmd should be infinity ; when using a

‘megger, the remstanee should be in terms of megohms

4. Vibrator H.T. Umts ‘
~ There arc two main types of vibrator H.T. unit:

one is described as self-rectifying, while the other must-

‘be used in conjunction with a separate rectifier, In

both typesa high-ratio step-up transformer is used, and’

there is a Vlbratnw contact between one end of the
primary and the supply accumulator. The vibrator is
similar in principle to an electric bell or induction

coil, and serves to make and brcak the L. T. supply toi

the prnnary at high speed. :

Due to mutualinduction a high voltage
(proporticnal to the step-up ratlo of the
transformer) appcars across the secondary
winding each time the primary circuit
is made and broken. And since the
current through the secondary flows in
one dircction: when the circuit is made,
~and in the opposite direction when the
circuit is broken, it will be seen’'that the
output from the secondary is A. C. Before
itcan be used for H.T. bupply, it must be
rectified.

One means of carrying out rectificatign
is by means of a valve or metal 1eet1n(‘
But as this adds to the bulk and cost &f
-the unit, a different systemis generally
employed when compactncss is of im-
portance., This consists of having .a
second make-and-break. * ganged’” to
that in the transformer prnnaly circuit.
Both contacts vibrate at the same speed,
and ‘the secondary one is arranged to
make contact with the two ends of the
secondarv winding in turn, The D.C.
“output is taken “from  this vibrating
“eontact and from a centre-tapping on
“the secondary of the transformner, as shown in the
_ simplified diagram in Fig. 2,

If, at '1nymstdnt one end of the tlansfcrmm secondary
1s negatwe the otheris positive in respect of it More-

High*~ Ratio Step-up. Trenstormer

Conta;ct ]
"Make and Break.

vibrator-type H.T. unit.

the current throudh the ﬁlament tend to rise, the
resistance of the ﬁlament rises propo1t10nate1y SO
opposing the rise in current. Thus, a barretter designed |
and made to pass a certain current will allow just tha.t

“current to flow through it over a wide range of applied

voltages. In other words, the voltage drop across the’
ﬁlament willrise at the same rate as any rlse in applied.

mains voltage. :
Thus, it Wlll be seen that a barretter gives the advan-

' tages that itis not necessary to move any tappings when
using the set in Wthh it is fitted on different mains
.voltages, and thatit will compensate for any appreciable

fluctuations in, mains voltage, so keeping the voltage
fed to the heaters steady in all conditions,

‘8. Choke Impedance -
Since the question -calls for only an apprommate

O0.C.
High
lTension

s f

Ganged Vibratory
Contacts.

th 2.—This simplified diagram illustrates’ the underlying principle of the

Two vibratory contacts are ganged together ; one serves

was an L.T. make-and-break, the other as a rectifier.

value (and that is all that is necessary in practlce) we

over, the ends bear the same polarity in respect of

[

neutral.””
‘It has been'stated that thisreversal of polarity is due to
- the making and breaking of the pnmaly circuit, so it

- ~will be seen that if the socondzny and primary Contaets ,
‘ picked-up ’’ by the
That is why.
a D.C.outputis obtained. Naturally, the output will be

vibrate in- sympathy, the polarity *
“secondary vibrator will remain constant.

- rather unsteady, and therefore smoothinglis neceSbary
~before clpplym(Y thc voltawe to the receiver,

5. Barretters
Some formm of voltage 1e~ulator is necessary with

A.C./D.C. sets, in whic I the val\c heaters are wired in
series and fed ‘from the mains supply. 1f, for example,
the voltage required for the series- _connected valve
heaters should be 65 and the mams voltage were 230, 1t
would be necessary. to “drop?”’ 165 VOltb This could
be done Ly using .a hxed resistor, the value of which
would be found by applying Ohm s Law
- Butif the set were to be used on 250-volt 1nalns an extra-

20, volts would have to be dropped, while if it were
used on 200-volt mains only 135 volts would have to be
dropped.

Obviously, a tapped resistance could be used, tappings:
being prowded to suit the usual mains- supply voltages.

But, as mains voltages do not always remain absolutely
—str‘ady, the result w ould be only a compromise. Thatis
one reason “ny a barrctter is nearly dl“ ays to be pre-
-ferred.

A barretter conmsts of a spemalform of ﬁlament lamp
having certain properties. Chief of these is that should

rd

(R=E/1).

can consider, the terms * impedance ’.and “reactance.”
as synonymous. It may be pointed outin passing that
in determining impedance we take into consideration
self-capacity and D.C. resistance, whereas in” finding
reactance it is only the inductance which is con51dered

- A good-L.F. choke has alow self-capacity and also alow

A

D. L resistance, so these factors should not affect our
results very se110u<ly

The reactance of a.choke is found from the formula:

X% (inductive reactance,in ohms)==2rf L,

Where m is 3.14, fis the frequency of the L.F. in cvcles
per second, and L is the required inductance in henries,

If we substitute the figures gwen in the question in
this equation we get: .

40,000=0, 28 X 600X L, or
[.—__ 405000

.6.28 X 600 A
which is approximately 10.7 henries. That, therefore,
is the value of choke required. In praetlce, we should
choose one rated at 1o henries, making sure that this

figure was maintained when the choke was passing the
,anode current of the valve with which it was used.

It.is evident that it is not important to regard the
D.C. resistance and self-capacity, when we remember

‘that the resistance would be effectively in series with

‘the reactance, and that the capacitative reactance (very

high) would be effectively in parallel with the inductiv e
reactance.

NEWNES SHORT-WAVE MANUAL

6/~ or 66 by post from

George Newnes, Ltd., Tower House, Southampton St.,
_ London, w.C2. By s

—y
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I‘ have received several
interested in the articlés in the Auoust and
September issues on ‘‘ Why the Baffle ? 2 by L. O,

Sparks, and two .of the letters we give Lelow. K. T,

Hardman, of Bu‘kenhead writes :

“The articles on Whv the Baffle?’ have been very
interesting to myself, as they have reminded me of some
little expernhcnts of my own—which outbreak of war
stopped,

“Stimulated by my memories of the legend of ‘The
tar of Dionysius” from the early historyjof the Tsland

of Crete, I began to wonder if it weould not be possible
to design a loudspeaker crystal set (by means of a
suitable speaker unit) which without being too large in
overall size would sufficiently magnify the small mput
from the crystal itself to. be comt(ntably audible in a
fair-sized room.

““1 thought it quite possible that there might be a

fair, maxkct for such a set amongst listenecrs “who are
not interested in- foreign broadcasts, on account of low
cost and freedom f1om batter*es accumulagtms and
electric supplies.”

““1 got a number of aluminium (hqhes or basms made :

of growing increase in size, and” with- their openings (or‘;

rims) placed in reverse in the next sizé larger; 1 had
quite a number of these dishes so fixed up.one inside the
other that their final overall size was reasonably compact.
In the centre of the smader and innermost dish T mounted
‘an earpiece as.speaker umit—and that was as far as 1
got. . 1 could not get hold-of a crystal sult'xble to com-
‘plete the e\pemment

“ Transmission after the- war will ptobablv be muah v

more powerfuland I think such a set as I visualised would
pick up, and reproduce at comfor table volume for small.
rooms, quite a lot of programmes with very little outlay
and upkccp The reception would be much purer and
- {ree from mush in general, which many listeners would
much prefer to getting a blg number of mush) forewn
programmes.’

Streamline Eﬁec.

K. Sitters (Signaller, R.A.) writes as follows :
‘“ Readers of the article on LS Baﬂfﬂes may be

Plan  Doails of K.

Sitters's  baffle-
board  arrange-
ment.

interested in mv own arrangement, which has been in
use succeqsfully for several years. It consists of an
claboration of the annple baffle board, and in view of its
size the most convenient place for 11. is in or on the
ceiling in the middle of the room. Fitting is by four
long thin screws into the joists above, and the lead from
the set is concealed Dbehind the plaster For purely
decorative purposes the sides*of the baffle are ‘ faired’
into- the ceiling by means of the wide curved strips of
thick card dlued to baffle and ceiling after fitting, and the

letters . from readers

- to exclude dust.

;‘complete ‘arrangement resemblmg

s from a pendant fitting,

Figs. 1 and 2.— |

More About lafﬂes

farp/ece

K. T Hardmans idea for a loudspeaker for a crt]sta’ set.

whole ou'mde whitewashed, producmd a streamline,

“built-in effect.

‘“ As will be seen from Fig. 1, the loudspeaker is in'the
centre of the board, which is boxed in on three sideés;
the fourth side is open but may be covered with fabric
The ‘roof’ consists of another thick
beard, not parallel to the baffle but sloping up to the
open side. A -stnaller, similarly shaped assembly fits
inside, over the Joudspeaher unit, facmU inwards,- the
in - geheral - "form
a re-entrant horn. Where the room hohtmo system
of course, some modifi-

cation would have to be made . to this

design; .a very  interesting ﬁttmg could
~ be evolved 1ncorporatnr10r an indirect
lighting unit, or the wall model could be

adopted (See Flo. 2.).

““Here the wall itself is utilised to replace
the sloping top board, and to achieve this
the entire baffle slopes outwards from the
wall ; the open sxde is at the top, where
" the depth of the ‘ horn’ is greatest.
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HIS month we have received sufficient letters from
members to show that in spite of war-time diffi-
culties and restricted hours of leisure, the keenest

interest in S.W. activities still prevails. We are par-
ticularly pleased to note that many of the earlier members
~are now dropping us a line, and we hope that we shall

hear from many more of tho:e who might be termed-

‘ pioneer members.”” - Below is rep1oouccd a letter
from one whose name is already familiar to S.W. en-
thusiasts, through his contributions to the S.W, section
~of PracricAL WiIrELESS, and we look forward, to his
co-operation with B.L.D.L.C. activitics.

Middlesbrough _

ERE'is the letter to which we refer,

it is- from Member No. ' 3,350,

A. W, Mann. ,
~ ‘I read with interest the, construc-
tional details as given by Member -
No. 8,027, relative to six:pin type
S.W. eoils. - In his letter he says:
‘Some experiment was mnecessary to
climinate aerial series condensers, but
this I finally achieved.” I . am of
opinion that :ins 99 -per cent. of
instances, where commercial type
six-pin coils are used, as for example, .
~in o-v-1, 0-v-2 type. receivers, a smalL
mpamty semi-variable series. aerial
condenser is necessary, apart from 8o
metres and - 160 metres ranges, when
“used in' conjunction with average
amateur type aerials of more or. less
restricted height. - I have long held the
opinion that while. admitting "all the
advantages' modern:six-pin coils offer,
and there are several, this. type of,
coil fails - when comparcd with the

older tvpes in which separate coils were used for N
aperiodic coupling, which allowed adjustment in relation .

“to grid and aperlodlc windings to suit individual cir-
cum>tame:

and manufacture of six-pin coils with an ad]ustable
aperiodic coupler, I think they will find a ready market,
and the extra cost of such coilswould. be Just1ﬁed

While &n the subject of S.W. coils, just a few remarks

concerning pin and socket contaet. In common use we
- have split sockets and resilient pins.
~ coils and holders of identical make are purchased, quite
a lot of time is necessary to assure that perfect contact

is made by all pins and all coils. If, however, solid

type sockets arc used, as in home- made coil holdels a
1 have neveru‘

considerable. 1mpr0\/ement is noticeable.
experienced these defects w ith the four-pin. type of
various makes. It would appear from my expericnce,

and that of others of which I am aware, that the most-
satisfactory method would be for the manufacturers to.

-sell S.W. coils in complete sets to cover all S.W. ranges,
and include a-coil holder which has been tested for
perfect contact in the electrical and mechanical sense
at the factory.

justified and worth while. The mininium range using a

.00or mid. tuning condenser is given appm\lmately as .-
~With, cncmt losses reduced to the minimmim
types built .cn U.S.W.:

9 metres.
- and receivers of o-v-1, 0-v-2
lines, with shortest posnble wiring, I.have never yet

been able to cover the 10 metres band. using triode -

detectors. This is, no doubt, due to grid circuit capamty-

defects, apart from other cohsiderations of which T am

, .

R U T v ST

" If, when under peaueful conditions com- "
ponent manufactule can again be undertaken, one or .
more manufacturers turn then attention to the design

~would; no doubt,
I find that when:

‘this is not a practical proposition at the moment
. peace returns, we shall be only too pleased to encourage

Here again, any extra charge would be -

“over which a LOI))l)lllf‘d one valver and L.I.

- A.C./D.C.

ALUB

aware, and my point in mentioning this is that as most
amateurs cither remove one turn from a standard
0 metres coil as listed, cr wind a suitable coil on a
standard - former, most of us would sooner pay the
manufacturer to "do the job in a first-class commercial
manner. In dealing with the subjects outlined, I do
not wish to be misunderstood ; my obiject is not to ques-
tion the design of commercial type S.W. coils and coil
holders, or the policy of designers and manufacturers
in their production, but in detailing MYy OWN experiences
and views, perhaps contribute in some measure to further
improvement.  ‘The most ~perfect non-trouble six-pin

Memter No. 5 871 addmg to hzs leg in /us neat and ‘well-arranged receiving stalion.

coﬂs tooether w1th a set of standard four- pm« tvpe I
have ever used, as to electrical and mechanical contact,
were -.of American dealgn. Solid coil pins were used in
conjunction with spring-type sockets in the coil holders.

In a2 H.F,, S.G., Det., 2 L.I'.. receiver it was possible to
mterchanoe individual coils and sets of coils *without

. trouble as to contact. My remarks in this letter, however,

apply only to six-pin coils as used in ConJunctlon w1th o

~triode detector circuits o-v-1—2 and acrials of proved

efficiency of various types. The experiences of others

interest fellow members as well as

-

myse!f.”

t

Egypt
ML’\IBFR ?\To 4871: Mahmond Hosni, has followed

up his airgraph, details of which wcre iven in the

‘August issue, with a letter enclosing a new photo of

his den. His enthusiasm prompts hlm to suggest the
formation of a Group in his area, but, unfortunate'y,
When

but,
I{eret

every co- operatlon between overseas . members,
until then, such ideas must remain in abey ance.
are extracts from 5,871’s letter. -

*“This time, I enclose new photo of the receiving

corner in my don which I hope will be of some 1ntcrest

to other members ., The gear consists (from left to right)
of a ‘Sky Buddy,” a 1-v-1 S.W. battery operated set,
oscillator
for morse practiee is located, and the last, a four valve

medium-wave - receiver of Amerlcan design,

All the apparatus is: home-built e\cept of course, the -
¢ Sky Buddy 7
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- comfortable strength on headphones. '

- . case, The

" baseboard, iin. thick, is sin. by 33in.,

PRACTICAL WIRELESS

October 1942

“In the meantime,I am going to construct the small
portable receiver descrlbed in the February issue, and
I hope to inform you about the results obtained i in the
near future.

- ‘* Before closing, I would like to thank the Editor
and the staff for carrying on so that we might still get
our much appreciated copy. of PRAC’I ICAL W IRELESS a

R.A.F. Member

WF are pleased to hear that Mernber Na. 5,560,
Sgt. R. S. Andrews, R.A.F,, is still keeping his

" interest alive and in spite of his many other activities is

able to carry out a little cdnstructional’work. We hope

-that the detalls contalned in h1s letter and the two

=

-use ta readers, in the civil defence services and forces

who may wish to build a compact recelver”

Rossendale

DETAILS of his experiments are given in a letter
from Member No. 6,313, C. A. Hooley, who has
been experiencing a little trouble with a Class B arrange-
ment. :
“ Short-wave l1sten1ng here is a thing of the past,
so I cannot send you any logs, but I can send you
details of experiments carried out and apparatus built
ready for after the war.
“I have three short-wave sets. A 1-v- 2, V\thh is
]ust an untuned HLF. stage, condenser coupled to the
, . . det. stage, followed by two L.F,
stages. The second set is an o0-v-1,

_‘r-""‘""‘u - ; .
I e
15 - ﬁ’rame o 5y

lﬂ. - ) N .

1“73 ‘:Aené/ A~y 0 O
! S - S |- Fgres
b ': B OOO3 SolifS
; »

' @
7 &S l
i 1

B
i
1 I-0005
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reaction .circuit.

dlagrams Wlll assist other members in the Forces and the
civil defence services to construct a neat compact receiver.
This is what he says: '

“ When on leave last March I constructed the Mldget

~ two-valve portable, details of which were given in your

issu€ of a few months ago. The results obtained were
very -satisfactory, ‘British stations being received at a
Selectivity was
effective through the D/F properties 6f the set. - A few
Continentals were plcked up in this’ ‘way, at a readable
strength.

98 Smce I came back I have- constructed in my off
duty hours, a modified version of this receiver, Wthh 1
consider an improvement of the original.

““ The details of the circuit and la} out are appalent :

from the.diagrams. The detector circuit
used enables reactmn with reduced H.T.,
also that the reaction point does not drop
or disappeéar when the set is put in the
filament  circuit -remains
unaltered, L.T. being obtained from one
three-cell ﬂashlamp battery of 4% volts,
H.T. is derived from three or more of
these in series, placed as shown. The
output stage is unaltered and works one
headphone. .

“The case, of wood %m thlck is sin,
by 6in. by 3kin. internally, with a 3- ply
back and ebonite panel 6in. by 7in.” The

and screwed on to the panel.

**The coil (frame aerial) is wound in an
odd number of slots on a cardboard former
5in. by 6in., and consists of two scparate
windings of 23 turns each, of 26 DCC
wire,

“ The leads in this set from the coil, to
anode and to grid condenser, are the
ones which in the original set forlned
the centre-tap loop. = the it

“1 hope that this 1nformat1on w111 be of of e :},Z‘i}é‘,

ores +(d= -

PA/;/H/. ":a"
|
)

t. ’?

Here is the theo of the set Jescrzbed by Sgt. Andrcws Note the windi'ng‘data‘ ond tffe

T he compact. assembly,
complete with batteries,

~also a straightforward set without
any trimmings. The third set is
an o-v-pen. This set may be of
interest to you as it is built
-round two Hivac miniature valves,
types XD and XY. The size of
this set is 6in. by 5in. by 5lin. and
- weighs  211b. The
‘ 'bandspread tuning outfit and one

+ - of their reaction condensers—.0002
mfd.—are wused, together - with
8 )=~ plug-in coils which allow the circuit
to be tuned from 20-170 metres,
Current taken is approximately 6
‘mfA. The transformer i1s a midget
‘Bulgin LF.33. : ‘
‘ Experiments have been tried
with a class B valve, to try and
use it as an o-v-r on the S.W,,
“but so far there is no’rhma'domg
as I cannot get the reaction control
to work. Different values of grid

m'tch

leaks and condensers have been tried, the H.F.C. has

been tested, decoupling added and HT varied, but all
with no effect. I would, therefore, like to ‘hear - from
-anyone who is using a class B Valve as det.-L..F, stage.

“ I would like to express my appreciation of PRACTICAL
WIRELESS as a whole, and to several features in par-
ticular, namely,: 2CHW articles,” Radio Examination
Papers Mathcmatlcs Cou*se and On Your Wavelength ”

0003 Mfd.

-------

shown

Eddystone
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PITMAN——| |

'INTRODUCING RADIO |
RECEIVER SERVICING

By E. M. Squire. Handy and -concise, and gives
-readers a sound knowledge of receiver operation
and equipment without unnecessary theoretical
frills. “A practical book for pra_ctical men. 6s. net.

ELEMENTARY HANDBOOK
FOR WIRELESS OPERATORS

By W. E. Crook. Precisely what the trainee needs
to assist him during his training to supplement
his official instruction. Will provide a firm ground-
work upon which to build his knowledge. 4s. net.

ELEMENTARY MATHEMATICS

L FOR WIRELESS OPERATORS

By W. E. Crook. This lucid, simple guide is dcswned .
to give only the knowledge of mathem"xtlcs requlred
for the purpose. It covers arithmetic, algebra,
: geometry ‘and trlgonometr\ graphs and mechamcs.
3s. 6d. net.

Complete list of PITMAN’S RADIO BOOKS
and graded list—BOOKS ABOUT JOBS, will
' be sent post {rce on renue:t

PARKER STREET, KINGSWAY, LOVDON W.C.2.

BOOKS

FOR THE
RADIO SERVICE
MAN, DEALER
AND OWNER

The man who enrols for an 1.C.S. Radio Course learns radio
thoroughly, completely, practically. When he earns his
diploma, he will KNOW radio. We are not content merely
to teach the principles of radlo, we want to show our
students how to apply that trammg la practical, every-day,
radio service work. We train them"to be successful !

Dept. 94, International Buildings,
Kingsway, London, W.C.2
Please exp!am fully about your instruction m the sub;ect
marked X. - -
Complete Radio Engineering
- Radio Service Engineers

Elementary Radio Telewsnon
If 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 Guilds Telecommunications
Wi ireless Operator, R.A.F.
Wireless Mechamc, R.A.F,

hlarn@B.....-‘..o- ®scvovenssstrone onfccuop-outucn.

Y

tl....l'.."l\giaojm‘..'.o--
/\CId|.eSS ollolvp.o‘tqo.'cotoootol'Qc'v-;vl.lliottnt!ci.i.ug.tl

XX RN R R R Y R R N RN 48000 cseersvsssccna .

(Use penny stamp on unsealed enve!ope)

are ed for London’s Buses,
Rolls-Royce and Bentley Cars,
Britain’s Lifeboats and Aircraft.

are qéupplied to. His Majesty’s
Government and, like Dagenite, B
are used in everyother connection
where the, utmost dependability
& 1S essential. You, too, should use §
§  Dagenite or Pertrix in your car
.. or radio.

for RADIC, CARS, MOTOR CYCLES

.COMMERCIAL YEHICLES, ETC.
"~ . Sales Concessionaires:
HOLSUN BATTERIES LTD.

137, Victoria Street, London, S.W.!i
D8f14z

CELESTION-AMPHENOL
valveholders are preferred by
radio engineers because of
their Strength, Efficiency,

“Uniform Contact and excep-
tional Insulation.

All standard British and American
- types are available.

PRENEY
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of the receiver considerably,
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Pmctlco.l Hmts

Coil Tmmmmg )
RLCEN’I LY I built a 3-valveR.F.T.

receiver with a trimmer on tho l

rﬂ-ﬂ.ﬂ“(_l-ﬂwl.( M -

THAT DODGE OF YOURS!
Every Reader of ¢ PRACTICAL WIRE-

"Remote Control Switching
HAVE evolved the

following
method of remote control fo rmy

| - - | separate trimmer
tor each coil“and mounted it in the top of the coil.
The trimmer was mounted, as shown in the sketch, with

two bolts and a large Washer‘ to fill up the gap, as it was

not quite so long as the internal diameter of the coil.

This method of trimming increased the performance
and it also made accurate
caiibration possible which could not be done when the
trimmer was continually varied.— G. PICKWORTH

(Tamworth).

Mounting S.W. Coils

HAVE found that losses in efficiency of S.W. coils

can be minimised by mounting them .on the glass
pinch of an old valve, which in its turn is mounted on a
cork screwed to a baseboard. The pinch is pushed over
the cork and mounted on d small ebonite square. The
whole assembly looks very attractive. A slider can be .
fitted to the side of the ebonite to vary the coupling, and
small holes are made through the ebonite for the con-
necting leads, as shown in the sketch.—A. T. WarD
(Edgware).’

DERED YO
COi %RODE

CORK SCREWED 1N-
POSITION ON BASE.

EBONITE BASE PR
A novel method of mounting
short-wave coils.

this I obtained a

' ) SMALL HOLES ARE
8 JM~—DRILLED FOR LEADS

H.E. stage. As the set hz}d plug-in § 1wEes™ must have originated some little i ‘receiver. It incorporates four-core
coils 1 found that the trimmer re- dwogge wt»hich y:ouldt integes%v otber ;eiagsr% ¥ ‘cable and three plugs and jacks.
~ quired a different setting ‘for each i for the bagt hint submitted. and for every | Actua sw 1tch1ng on and off is not
coil, and the Dbest that I could do % other item published on this page we wiil 3 ,
La,_ge o i pay half-atf-gbuine;.z.d Turrtx thatt idea a?lfd your; i
y : to account by sending it in to us resse
Washer 7;'/07/778/' - to the Editor, “ PRACTICAL WIRELESS,” §
g - i George Newnes, Ltd., Tower House, South- '
ampton Street, Strand, W.C.2. Put your 3
! name aMll address on every item. Please ! :
note that every mnotion sent in must be
- R § original. Mark envelopesj‘: Practical Hints,”
B ; ! DO NOT enclose Queries thh your hints, N i) To set
- BA Bolts i ; ;
Z ) SPECIAL NOTICE §
\ ZH: % ! Alt hints must be accompanied by the ! :
% : G/-/d C‘o,/ coupan cut from page iii of cover. j
% > ‘ - ‘ L_-ﬂ-ﬂ“lﬁ-ﬂ-d)‘ﬂ.().(_( ‘
[T T ‘ % o \
g - . was to make a employed in the unit,
p; ;EEQCI’_/ on compromise . set- as it is used from rcom
d AR Coil ting with a dreat to room. If the speaker
‘ deal of loss in plug is inserted in
— efficiency. jack A, the speaker in
. My solution the set is disconnected,
v ) A combined  was to have a and only the extension
Z - coil -and trimmer accur- used. If plugged in B,
trimmer. ately adjusted for both’ speakers are in g
"~ each coil., Todo .action. I do not use B

plug much. as it over-

NNl
. ViV A

Remote control
switching with
plugs and jack:.

loads the set. The p-ug and socket C is for the exten-
sion iuning condenser. When plugged in, the tuner on
the set is cut out. Thus the usual arrangements are :
plugs in A and C or only in B.—H. C. ParTEN (Exeter).

Simplified Fault Finding
MY receiver recently developed a fault which stopped
all signals. I could not even get the local. To
add to my misforturnie my only meter had been damaged,
so I proceeded to locate the fault in the following way.
First 1 took an old pick-up adapter from the junk box
‘and fitted a pick-up to this. When.dnserted in the-
detector stage (the set was not employed as,a radiogram)
I could get some kind of noise by plucking the needle
point. ThlS indicated that detector and L.F. stages were
in order. I next transferred it to the I.F. stage and
again could hear a noise when the needle was plucked
In the frequency-charger stage I could not obtain results
and suspected this stage. As the coils may have made
some difference 1 testcd the anode circuit by placing an
orfinary compass near the I.F. transformer, after
removing the screening cover, and found that when
switched on the needle was deflected. This indicated
that anode current was flowing, and thus, for my purpose
I was driven to suspect the tuning circuits. An external
examination showed that all connectlons were in order,
and before modifying the setting of the trimmers I
removed the ganged con@enser screening cover toinspect
the trimmers in case thie mica had become broken. 1
then found .that the condenser vanes were ‘all in”
or at maximum, whilst I noted that the tuning pointer
was at minimum. A further test showed that the
trouble was that the grub screw holding the dial to the

condenser spindle had become loose and the condenser
was not turning with the dial,—G. T, WaALDE (Hendon).

K
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A Refresher Course n
Mathematlcs

By F. J CAMM

(Com‘mued fmm paae 45 Septemocr zsswa)

Quadrahc’ ,and"vCubrc— Eq’uahons‘-_-GrapHs ‘

E CLEARI\TG ‘the brackets from the rzcrht hand side™." A cubic equatwn mu»t be expressod m its standard ‘
of the quadratlc equdtlon gwen last month : iorm of: L
c " N | &+yw”+#w%w
y + y+ 2a) 12 a By assummg that y=x—a the equatlon then becomes:

x3—3(a?—b)x+(2a* —3ab+c)=o0 .

;2
By usmg the common. denommator 44® the left hand Itis obv1ous that this can be expressed m the form

‘smyie becomes : : x3—3px+g=0 .
(y + — B Therefore, any cubic equation can be expressed in the
; | ~ form x3—3px-+g=0, having no. term containing x°.
and we have . lf:_4a_c__ _bf _ ¢ o Now let us solve the equation x3--3px—l~q-o.
| 4a’ 44 . a - | 2
Extract the square root of both sides: Let x"',g _ /
+ 2=y 52 —4ac: \ | Tbén 285 —3pn?z4-gni=0
- 4a® . o , . We shall see, when we deal with trigonometry, that :
: | 0=4 cos®0— 0,
Now transfer 2% to- the other side : \ ‘- and hence : COS 3 4 cOSTU—3 cos
S B | . . - Cos30—2 cos 0—2% cos 3 0=0
_ b [b?—4a0 | - These last two equatlons are equal if -
Y= a0t 4a® ‘ z=cos S
From which b | | ' B Gt o
rom which y= —-;aiza \/bd___4ac | o  and—1 cos 30= qn"" , _
Here ‘it will be seen that the 'square toot of the Therefore : Cos 30 = — 44( _____
denominator 4a2 has been placed outside the square-root
sign, and : o | L This equation can alwa}s be solved (using tables),
| b=+/b2—4ac ST e |
= —- : when tive and’ = L.
R y=-— >y P 1s positive md-.' 44 (41)) < 1 |
* “This formula may be generally applied in the solution or if g2 < 4p3.
gélg?i%(zfsa.tic equations. The 4 sign glves two p0551ble The roots of the cquation : ‘ p
. x3— X o
| ——b \/b2 4ac | . 1 3px+g=
| < —-b+ 62—- ac ' . 1 7T
and 'y = \:fa —4 B ; COS (9+ - ) and = cos (6+4 )
T he ;oldtions are, of coursé, imaginary if the quantities :
émbraced by the square root sign evolve as negative More generally, a cubic- equation is- expressed in ~
_ quant1t1es the standard form :
Although two roots are obtained from a quadratic ax3+bx-"+cx+d o
equation only one of them is feasible in relation to  Thisis volved in the followu;g__ manner ;
practical examples, and the other is ignored. | A Bg 3
Examples —Solve the foIlowmg quadratic equatlons. . x‘f”“ + [ 7 + 4]
Answer: 2.863 or —I1.363. + g + q] ‘
N 3 | ‘ - ‘ 2 © 27 4 |
: X .4 | -+ where Azj--a-'2+-
Answer:  x=.75, Or —I, : o o ' a
' © rQx—20=x2 | | a _ 20 bc d .
Answer: X=40r §.. - an = 2723 T 322 + 2
Quadratic and cubic equations are, of course, more tag . _
“easily solved by means of graphs, Wthh will be dealt Exampies .
with later. : ' , 4 Solve X +3x~_1_~0
Cubic Equations. Answer: —I-}+2 cos 40°, -'I+2 cos 160°, and
The solution of cubic equations takes on a different - ~—I+2cos280° |

form to the solution of quadratics. o L 2x3—3x— I--o



- 494

PRACTICAL- WIRELESS

October, 1942

“Aunswer Ii;/?’ > and —1.
| 6x9+6x+8 o
Answer: 4, and I + 43 .
. xb—24x—32=0
Answer: —4, and 2 4 24/ 3

As already 1ndloated cubic equations are best solved
graphically.

Graphs - :

If two quantities bear such a relation to one another
that a change in one brings about ,a corresponding
changein the other, they .are best represented by means
ofagraph. A Urqph is dratwn on squared paper. Squared

paper, according to the purpose for which it is to be
used, can be obtained with equi-spaced vertical and
horxzontallmes of almost any desired spacing. Usually
thelines (for com enicnce in plotting decimal quantities)

-are 1/roth m., or 1mm., apart. Somectimes the spaces

are 1/16111 ., ¥in., or jin. apart.. A typical piece of
graph paper is reproduced in Fig. 1, showing that the
intersecting equi-spaced lines dl\*ld(‘ the paper into
‘squares. The horizontalline OX isithe axis of abscisse.
The vertical.line OY is called the axis of ordinates.
Every verticalline is an ordinate; and every hon/:ontal
line is an abscissa. ki

. The space between two ordinates along the lmo 00X

may be taken to repre%ent one unit of measuremmrt of
~one of the quantities, and the space between two abscissa
on theline OY may be taken to represent the unit of the
“other quantity ; or two or more squ ares, or a fraction of a
square, may represcn‘c the unit. It is not necessary to

employ the samé number of squares to represent a unit

of each of the quantities. For example, one square may
represent.a unit of one of the quantities, and 14 squares,
or two-or more squares, may ‘represent a unit of the
other, We soon learn how to decide the number o
‘squares to allocate asa unitin each case, in order that
, the graph may be plotted in the reqmred space.

If we mark alonor theline OX a distance equal to seven
spaces, and along ‘the line OY a distance cqual to five
‘spaces, we obtain two points. If weerectalinc vertically
from the point 0.X and draw another line horizontally
from the point on OY- the two lines will intersect.
If we deal with a number of observations in the same
way we shall obtain a series of such points.
~usually markw] with a small x or circle at the points of
intersection.
these intersectinglines, as thelines alrmdv on the paper
act as guides, If these points are connected together
by means of a thin piece of wood or celluloid bent to
Tic along the various points a curve is obtained. It may
be nnpoemble for the curve to touch all of the points
because the line would be irregular or broken.
case a line which averages the pomts that is to say, a
line which lies evenly among them, may be drawn, and

such a line represents the average value of .the results -
It also serves to indicate errors of plotting or-

plotted.
- observation. Sometimes a straight line will connect the
.points, but in graphs such ai straiwht.line is still referred
~to as a curve, .

The great advantage of a graph in plottmfr experi-
’mental results is ‘that it enables the relation between

two quantities or any chahge in ‘the relation between ¢
: that the inclination or slope of theliné depends upon the

those quantities to be seen at once, whereas such changes

may not be discerned by ordmarv methods of-calcula- p

-ticn. A simple e\ample wxlltllustrate the great advan-
tage of graphs.

. We know that 240 pence make one pound - We can
‘plot a graph .of the relation 240 <= I, and so be able to
‘ascertain how many pence tliere are‘in any number of
shillings, or any fraction of a pound.
should take 20 squares to represent the pound along the
lines OY, and 24 squares (each square representing ten

penn'es) along theline OX. Connecting the-two points. to-

’ the origin O, We obtain a turve of the relation between'

These are’

pence and po’unds If, therefore we desire to know

~what- fraction 180 pencc‘ are of one pound we should
‘count 18 spaces along the line-OX and note the point

where it cuts one of the ordinates;
Equivalent values of relat;Ons can be read oft direct.

- The vertical distance along-a graph is called the y

-ordinate.,

co-ordinate, and the horwontzd distance the x co-
Suppose therefore, that we plot two [values,
say, four spaces along the x co- ordmato and five spaces
alonclr the vy co- mdmatc By joining the point of inter-
sectlon to the origin in O, a straight line is obtamed

~ When the relation betwcen two variables results in a

the equa*zon of the line:
‘takes the form: -

straight line we .are enabled to.find what is known as
The equatmn of such a line

y ax+b .

l\ow and b are constams and if the valuesof x and y -
areinserted values of @ and b can be ascer tamod Fig. 2
gives an example. It will be seen that the y co-ordinate
and the x co-ordinateintersect at 24 spaces and 40 spaces

respectively. Thus, from thls graph we can COulpllf‘
values of x and y.
When Xx=40, y=24 -
| X=24, y=1I14.4
x=16, y==9.6 E3

Slmf’larh, we can obtain by dlrect meaqurement ot
the graph any other value of x in relation to y.
Lct us insert a pair of these valuesin the equations.

y=ax-+b :
g . 24 =40a-+b
Subtract 14.4=24a+b .
¢ 9.6=16a
. 9.6 -
o o a s .
16 ,6
Now incorporate this value of a in the equa*ion
(given above)
z4=4oa--r—b‘ |
. "4' 40x .6+b
24=24--b
from whichitis apparent that bis O, Thus the oquation
of the lineis: ‘.
y=. 6x

From this it is obvious that when the equatlon of a

line is of the form y=ax-+b, then by giving to x the

- It is not, of course, necessary to draw .

In this -

- assume 'values for onc of the variables

In such a case we .

&

valuesof 1, 2, 3, 4, . . . the correspond‘ng values of y
may be found ‘and: the line obtained by plotting,

From a nrroup of values of any two quantities which
vary with each other we are able by plotting those
values on square paper to draw a line which averages
the points. Once thelineis drawn we can findits cquation,
and when the lines of the equation-are obtained, then
for any value of onc of the quantitics we' are able to

-~ obtain the corresponding values for the other, either by’

calculation flom the equation, or by 1n%pect1on of thc

| graph

Also, if we are ‘given the equahon of a lme we can
,and by calculation
find the values of the other. Itis alwavs advisable to
give definite numerical values to a and b, ‘and to plot the -
hne from them. -Next, give a different set of values Tor
g and b, and plot the line again. It will then be noted

oint at which the linc cuts the axis of vy on b, 1In
other words, the slope depends upon the term a.
Although the terms x and 9 have been used, other
letters.can, of course, be used—in fact are used in some
standard equgtlonq from which graphs are plotted.

- Ohms Law is a good qumplc where

E
I="
R
Let us take the smnple equatlon
y~x+3



at 2
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and in this we substitute the l\nown values ,of, two
points in the line,
wliich we calculate a and b.

-For example, ‘the values along oY may represent
values of 4, and along 0.X values of By L

In the graph Fig. 4, when A4 is 5, B is 3. -

When 4 is 4, B is 2. '

\We €an now substitute the‘%e leues in the cquatlon

5 a/\3“f_b

4=aXx2-+b

i=a
..6' ) |
~5 [
4 f v
3 .

J

2
/ - 1.

O/ 23 4 5 6 ,
" & Figs, 3 and 4.—Further examples.

This wi llyxeld two equanons rom

‘October, 1942 . PRA,CTECAL WIRELESS | 495
fmﬂﬂ e R R . 1bst-1tut1ng thls .value in the cquation 4=°a+b
i L;{;‘:&ﬁ}w: 3‘.‘#* ! u’;‘ {fﬁ[: Hq‘ tH : LJ{;?“:‘} b__“. SR , -
B L T e T ‘Now further substltute these valucs in the equatlon
11 et T i »_I;_:_j A=aB-+}b
Bl e i B We obtain :
iR T s ;55,-:;;5 N _ A=B+2
i i i G G R R From -which 2
? Fh i A o A=B+42
3 SR S A e 5 The term b decides the pointin the axisof ¥ from which
o R A T i the line is drawn, and by altering its value (letting the
e A span A sind  value of g remain cofistant) parallellines willbe obtained:
6 : j“;“ s st ste i i When the magnitude of ais changed, with b remaifing
B npiga unaltered, a series of lines is obtnrcd which are drawn
g ' {  from the same point, although the slope of each in rela-
a8 ‘tion to the axis x will be d]ffment \
= B St e Now revert to the equation y=ax+b, and let a=1
i i i u}{i L iy and b=2, producing y=x+2. ‘When" plotted this pro-
O o 20 Jo 40 S50 60 0 60 SO IO 1O 20 X duces the line xx (Fig. 4). "If a is equated to o (a=o0), -
: : PERCE - y=2. When thislineis plotted 1t will be parallel toline
. -~ Fig. 1.—Simple graph. ) xx,»but two squares above it, as yy ‘
Then = x=0, y=3 Y ERT T mxpEasRNEEEREEn:
Y=1, ¥=4 e % :
xX=2, y=5§ o — x L L j 7
x=3, y=6 Y maaman ; i T
“Now let us plota graph from these valiles, as in Fig. 3.0, BIRNNNNENNES an A
It will be seen that starting from O the first dot is placed BRI A SN
2 on the y co-ordinate. ‘ . . ; ~ i
Now taking succeeding values a dot is made at the 5 7 EERNEREE|
nfter%cctmn of 1 on the x co-ordinate with 3 on the v co- =f maa IEEER
ordinate ; at the intersection of 2 with-4 ;.and 3 with 5. BEN A oAt
“Conneet the points with a line. The line should be 8 17 1 -+ e e
“drawn as fine as po;sﬂ)le so that thc graph may be A IREEE S RPN NN B
accurately read, 7 - R J+F 4
Now let us assume that thisline represents the relation ™ AT T LT AT 1
of 2-variables 4 and B. We substitute these in the Zadnandsi i S o }“x'
- equation previously given, o Thus: o 8 ) o ‘?!_ ‘ '
A=aB-+b Sy : . Fg‘.‘Z.—Anolher atmple ~graph.

If we make a= 4 we shall obtam Y= 4@'4—2, and this
should be plotted.

~These are straight line o<raphs but '11] graphs are not
straight lines. After .plotting the various points and
connectmg ‘a line through them, a curved.line is often-
obtained, and it is almost impossible to find a law or
cquation which will express the relation betwcen the
two variables. So we may resort to the artifice ot
plottmU one of the variables, and quantities which are

\ Y X




-space, so -that the graph can be
~ kept within reasonable proportions, .6

-

-the square roots or .cube roots of
-anynumber within those limits,

‘the logarithms

| y=2.

¢
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derwcd from the other such as the squares, the recip-
rocals, or the logamthms to produce a straight line,

- Herels a table ehowmOr values of # and correspond-
ing values” of y.

1.0 1.5 12.01 2.5 3.0 4.0 14.5]5.0 | 6.0
7 1.5 ‘5_2 127 f 0l | 3.0 1,4,11 4.4
Fig. 5 1s a Uraph plotted from these  values, and it

will be seen that the graph produ(ed is a curved line.
It is important, before plotting a graph, to choose a
value for cach space which will enable the graph to be
plotted accurately. The greater the number of squares
assigned to each unit of the values to be plotted, the

- October, 1942

x2
4

. to'x, we shall obtain

From wluch 4y-—x~ or y:

G1V1ng va]ues of 1, 2, 3, 4, .

. corresponding values of ¥. Make a list of. the related

Values
X 0 1 2 3, 5
y 0 ¢ I 2p 4 6} .
The curve must thus pass through the origin O of the’
gmpl)?l (O being the point of 1ntersectlon of the two
axes :
Now in the, chapter on Aldebra we Saw that When
a number, eithexr positive or nedatwe is squared, the

product 1s pos1tne Hence f01 each Value of y th-e:re

4

.more accurate will be the result. 7

At the same time, the number of

values to be plotted will to some

extent decide the value of each

Generally, if a small number of

values are to be plotted, . the

number of spaces allotted to each

unit may-be as-large as the graph

paper will a{low especially 1f -the

values contain decimals, when a

space may be given the value of .1,

or o spaces may equal .5. The

values or quantities to be plotted

will decide the exact value.

From what has been said, it will

be.clear that, having plotted a graph

from a series of related quantities,

intermediate values of each can be

read oft.

It we plotted a- graph of the

squares or the cubes of all numbers

from 1 to 10, for example, we could

read off the squares or e¢ubes, or

Y

it is often convenient to plot.

of one series of

quantities. This is the case when -

plotting the results. of a formula | y

which would - produce an irregular /

curve, as already noted. By plotting

the log'wrlthms of one series, the-

resulting graph is approxnnately

straight line. 1 shall return to thlS-

point later.

Simultaneous equations can con-
Vement]} be -solved by means of
graphs, the algebraic methods havmo'already been
given.

o /

. .(I)
)

2x+3y--12
6x—3y=12.
Tamng (1) it is obvious that

L I12—2x

y= 3 ...........(?{)A

and (2) V=2X—4ereennnee..(4)

Taking (3), when x— o, then y=4, and whenx 6,
Plot these two values. Treat equation (4.)
in a similar way. It will be noted that the two lines
intersecf, and it is said that this point of intersectionis
common to both lines, and the values of ¥ and y which
jtindicates are the solution to the two equations (1)
and (2). Thereadershould practise solving some of the
simultaneous equations

related values.
- We haveseenthat, by giving Values to xinan equatlon

~which expresses the relation between two .variables,

the corresponding values of y can be found.

When a curve is of the form y=ax2 it is known as a
parabola, and sucha curve can be plotted from the
cquation ;

Forexample,solve the sunultaneous equatlonsby ‘
“means of a graph

‘given earlier - by .means of-
graphs ; and also plottmg curves from any- Serles of

3 < 6 7

Fzg 5. ——-Plottmg a curve

will be two values of x, equal in maomtude but one
positive and the other negative, and when plotted
these will give two identical curves in reverse , making a
combined curve (a parabola) of which half an- egg
forms a rough example..

It has been assumed that the constant a is p031twe— _

' -

~and = }; if a is negative and ofi the same magnitude -

the equation would be: —1x2 -
and this will produce another parabola but i inverse to

- the first and syminetrical to it.

It will be found that the equation #2+y2=20 (or
x2-+y2=any number other than o) mll produce a c1rcle~
when plotted. Proceed thus:

x%4y? =20
yr=20—x"
Ve +4/20 —x2

Give valuesof o, 1, 2, 3, 4; 5,
the correspondmg values of v ‘
x 0 I 2 3 4 4.47
x 4.47 43643322 o
Remember that there will be fwo values of ¥ equal :
in magnitude, but of opposite sign; and the values of
x will sumlarly be positive and negative. When
plotted the curve produced will be a'circle of raditis 4.47.
(To be continued.) .

etc., to x, and calculate
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WD have already trained hundreds

of men for radio duties with
the R.A.F. and other vital war-time

services. Now, in response to many
requests, - we -have introduced new

Mathematical Courses.

1f you wish to join the R.A.F., or
increase your efficiency in other war-
work, you must know Mathematics.
By our simplified method of Home
Studying, you can at last learn this
fascmatmd subject really thoroughly,
in vour spare time. Waste no time,

‘but post coupon now for free details

of our Home-Study Courses in
Mathematics, Radio ' Calculations,
‘Radio Servm‘m Radiolocation,

Telev1s'on and Transmission. |

'T. & C. RADIO COLLEGE

29, Market Place, READING

r (Post in unsealed eﬁvelope. 1d. stamp.) | |

Please send me free details of your Home- l
Study Mathematice and Radio Courses.
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MUTUAL CONDUCTANCE

Robust, compact and accurate
. test instruments.

instrument provides. a quick and
accurate measurement of Mutual Con-
ductance of practically every

Shorts, Filament Con-

MODEL 45
£15:15:0

Taylor Valve I'esters are supplied with.

- a book of instructions, including wiring

diagram, a valve chart covering over 1,000
types of valves, and a grid connecting lead.

Taylor Electrical Instruments Ltd. |

419/422, Montrose Avenue, Slough, Bucks.
Telephone : Slough 21381,

type of:
British and American valve. Tests are also
provided for Cathode Leakage, Electrode

VALVE TESTERS ||

)

v(‘drrmwe forward.

- Rolid

- nickel-plated, 2/6.
- 4-bar, 1}in. wide.

WE ARE ANXIOUS TO GCLEAR -
OUR STOCKS TO MAKE ROOM ¢

FOR

NEW AND ATTRACTIVE

LINES WHICH ‘WE' HAVE SECURED

PHILIPS HIGH VOLTAGE
TRANSFORMERS

These transformers are robust in con-
struction and weigh approximatelv
13lbs, , Dimensions :° 5% by 5% by
4}in,  Specification ;: 350-0-350 v.,
70 m.a. Four tappings giving 4 v.
3 amps., 6.3 v. £ amps., 4 v. .65 amp.
and 4,000 v, at 3 m.a. Input 100/250.
Free Wiring

% .

diagram. Price 32/6.
PHILIPS SMOOTHING
CHOKES

Brand new, well-built chokes, 60
ohms D.C. resistance 100/120 m.a.
Size : 2lin. by 2iin. by 1lin.,
5/6 each. Aiso 400 ohms D.C.
rezistance 60 m.a. Size; 1lin. by
1kin. by $in., 3/6 each. ~

. PHILIPS 3 GANG
CONCENTRIC SPIRAL VANE
VARIABLE CONDENSER

0005 mfd. without trimmers. As
used in  Philips well-known Push
Button receivers. Price 4/6.

. PHILIPS TRIMMER
CONDENSERS

Non-drift air di-electric, 60 m.mfds.

suitable for S.W. work, -1/3 each.

- SPEAKER GRILLES
chromium-plated decorativ
speaker grilles.  Beautifully made’
3/6 cach. Similar, lichter weight,
Yach 14in. long,

. VARIABLE
POTENTIOMETERS

330 ohms 10 watt.  Low price to

‘ (lcdr 7 ‘6 each.

.25 mfd. 50 volt.
. TUBULARS.—.00035 mfi.,

PLUGS AND JACKS
These ex-Govt. Jacks have powerful
phosphor-bronze springs ensuring a
periect contact. Overall length.
including }in. threaded shank, 33in,
Supplied with nut for panelmountm"
Pride complete with best qnmhty
Plug (as illustrated), 5/6. ‘

. ROLA SPEAKERS
Brand new Rola 8in. P.M.
coil, -with transformer {or
power or pentode valve,
mium plated chassis, 276
CELESTION 8in. P.)M. movim coxl,
pentode output. New, 25/6.
GOODMANS 38in. P.M. moving coil
Universal transformer, suitable for
all output valveb, 27’6 '

G.P.O. MORSE KEY AND

BUZZER UNIT
We have only a small namber of these
instruments left. Made for pro-
fessionaluse. All parts of heavy solid
brass mounted on mahonnny ‘base.
The Key is fitted with platinum
contacts. An excellent opportunity
for those requiring a robust unit
which will give yecars of service.
Price 45/-.

moving
super
Fine cad-

'BIG CONDENSER PURCHASE

We are able to offer the following at
prices much below to-day’s value.

ELECTROLYTICS.—25 mfd. 25 volt,
25 mfd. 12 -volt, 50 mfd. 12 volt,
All sizes, 2/= each.
005 mfd.,
7d. each. .01 mfd., 10d. "each. 01
mfd., 1/- each. ’
METAL CASED PAPER.—1 mfd X

- 1 mfd. 300 volt, 2/« cach. 1 mfd.
300 volt, 2/- each. '
SPECIAL

TUBULARS.—0.1 mfd.
6,000 volts D.C., 9/6 each. :

SEE ALSO OUR ADVERTISEMENT ON PAGE 503.
ISSUE P@ACTICAL WIRELESS.

ALSO SEPTEMBER

23 LISLE STREET

LONDON, W C. 2

GERRARD 2969
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I[mpressnons on the W ax
’ Rewew of the Latest Gramophone Records |

E:M.V.. ‘ ‘ . For dance musxc I recommend Victor Sl]V(‘Q'{el and,

GI\LAT irlendshlp eXisted between Johannes Brahms .

and the moted virtuoso of the violin, Joseph
Joachim, and, apart from one brief and unfortunate
~ lapse, the friendship, which was so mutually beneficial,
existed from the day they ﬁrst met until the death of

rahms.
The Double Concerto was wrltten for Joachim and his

‘cellist friend, Hausmann, and the first two movements
The -~

possess a wealth of sombre passionate lyricism.
finale is’ predominated by the Hungarian . gypsy ' atmo-
sphere whichis created inseveral of Brahms compositions.
The new recording—the only previous one of this work

- was made many years ago by Thibaud and Casals, with
Cortot .conducting—is magnlﬁoent

performance under Ormandy’s baton is distinctly out-
standing. Brahms’ Double Concerto for Violin and

Cello and Orchestra in-A minor (Op. 102), four records
in album (No. 374), H.M.V. DB6120-3.

I recommend to all those who like the beautlful
waltz melodics of Johann Strauss a particularly fine
recording by Eugene Ormondy and the Philadelphia
Orchestra, on H.M.V. DB5963. It is of two waltzes,

““Vienna Blood ”and ‘ Voices of Spring,”” 4nd they form

most welcome listening- during these days when we
hear too little of melodious tunes.

From the dance records I.have selected” H.M. V BD

5768;
foxtr’ot by Glen Miller andhis Orchestra
side the same combination records * The Story of "a
Starry nght” —adapted from Tchaikovsky’s *“ Pathé-
tique”=~and played as a fox-trot. The fact that I have
selected t‘ms record-does not mean that I agree with the

practice’ of vadapting works of the great composers. to

modern dance band requiréements and mchestratlon
Joe ‘Loss and his Orchéstra have . used ** Somebody
Els¢ is Taking My Place’ and “.One’ More Kiss** for
their latest record which is H. M.V. BDs5754.
For a vocal, “ Hutch ” offers “ If.You Haven’t Got

Drearns’’ and Moonhght Cocl;tall »? on H.M.V.
BDIOIO : o »
Columbia |

‘HE baﬂade No. 1 in Gs Mlnor” (Op 23) is. the

- first of four ballades composed” by Chopin, and it
is said that it tellsa story, but, if thatis so, it 1s left to
the imagination of the hearels to, ‘form the'r own’ ¢on-
ehmons The. Ballade is a Great, worh, tomposed-of a
mixture of erandeur and feelmg in a perfectly balanced
construction. Eileen Joyce—on Columbia DX 1084—
records a perfect pianoforte performance ot the work.

Dr. Malcolm Sargent conducted the Hallé Orchestra
when they recordecl the ™ [’Arlesienne Suite,”” No. 1,
by Georges Bizet. Itisin five parts-——Cotumbm 1805 1807
—the third record recording ‘‘ Greensleeves ’—fantasia

—vperformed by the same:- orchestra m add1t1on to the -

fiftth part of the Suite.

Part one and two—the Prelude-»—1s ac tr11\1ng example -

of Bizet’s mastery of orchestral resources ; the Minuetto
(No. 2) on part three portrays the affections and dreams
of Mother Renaud and Balthazar, the shepherd. This
theme is further developed in part four—Adagietto

No, 3—by the strings onlv, which are used to such good .

~effect to convey the emotions of Motber Renaud who,
through the death of her husband, can now express what

- she had always cherished in her heart.
part five—provides the betrothal music;‘ the whole
*performance, under Dr. Malcolm’ Sargent is 'a wonderful
tone picture of sorrow, sentiment and ]oy, and a most
striking example of - the skill of Bizet.

Henrv Wendon {tenor) with Gerald Moore-at the plano '

‘gives a fine rendering of “ Love VVent ‘a- Rldmc and

“Eleanore” on Columbia D82083

Heifetz and Feuer— ,
mann form a superbly matched pair, while the orchestral -

‘““ Beethoven’s - Moonlight Sonata,’”” played ‘as a
On the other -

The Carillon—

‘Star,”” on Brunswick 03340.

his Bcllroom Orchestra playving * Demande et Ré. -
ponse’’—waltz—and “One Dozen Roses’’ — quickstep
—on Columbia FB2834. These I would follow with
“Two Palr of Shoes ’—foxtrot—and ‘‘ The Lamplighter’s
Serenade ”’ a foxtrot, on Columbia ~FB2831.
Felix MonddSsohn sSer enaders haverecorded ‘““Hawaiian

" Memories’ on Columbia I'B2828, and, personally, I was .

disappointed by their performance as I expected much
more from the Hawauan guitar sectlon% ‘

Parlophone |
NE artist I alwavs watch the Parlophone list for'is
Richard Tauber, and this month his name appears.
over Parlophone R02051 ‘a number which denotes a
record Contalnlng two ﬁne I‘GCOI‘dIDUS by that very popu-
lar artist. He ‘sings “Jealousy” and “ Loxes Last
Word *"—both with orchestral accompaniment. Harry
James and his Orchestra—on Parlophone R2848-——

-~ give a good performance of “ The Carnival of Venice”’

and Tho Flight of the Bumble Bee,” two pieces of nice
armchair music. ,
“Humpty Dumpty Heart’’ and * Skylark’’—both
foxtrots—are the two items selected by (xemlclo and his
Orchestra this month. They are on Parlophone Fio933.
Harry Parry and his Radio Rhythm Club Sextet offer
in superb rhythm style * Rose Room ’’ and My Blue
Heaven,” Parlophone R2846. To conclude the light
section, there is ““ Tin:'Pan Alley Medley ’~—No. 47—
Ivor Moreton and Dave Kave on two pianos,;with strrng

- bass and drums, on Pa,rlo;bhone F1936

Decca |
O start the Decca selections, ‘1. have chosen Deccar
:F8166, which has two fine re(‘Ordmgs by the Royal
An: Force Dance Orchestra, of “Me and My Melinda”’
and ‘ Pennsylvania Polka.” - Next comes a ‘record by
“ The ‘Street Singer ”’ (Arthur Tracey) singing in his own
inimitable style, & Shepherd Serenade and € ‘The White
Cliffs of Dover. " He is provided with a pipe ordan and
accordion-accompanimerrt,

Here is another of Vera Lynn’s, on which’ she records
“ Someone - Rocking my Dreamboat” and “ One More
Kiss,”” Decca T° 8169 Sheis Jccompanled by 7\Iantovan;l
and h1s Orchestra.

Oscar Rabin and his Band—with voca]s by Diane
and Benny Lee—offers “ One Dozen Roses” and “I'm
in Love With the Girl I Left Behmd Me » on’ Decca
F8156. :

Rex
IG' BILL CAMPBELL and his Roclty Mountain

Rhythm—on both sides of Rex 1o138—have re-
corded “ Log Cabin Medley,” which introduces many
of those songs so closely associated with the West

Brunswxck |
THF Brunswick highlight this month to my 1dea is
their record 033518, on which Alec Templeton
has recorded the first movement—Andantino—of
“Tchaikovsky’s Symphony No. 6 in B Minor, Op. 74,”
and, on the other side, the first’ movement~—A11egro—~»~
of “Concerto in A Mvnor” Op. 16, by Grieg. The
rendenng——pmnoforte solos—of these ‘works, gives the
artist full scope to demonstrate his skill and tedmlque
Judy Garland has two numbers on Brunswick 033524,
‘““Blues in the Night’ and “ Stompin’ at the Savoy.”
Two more vocals are provided by Irene Dunne, who sings
“ Smoke Gets in Your Eyes”’ and * I’ve Told Fv’rv Little
To conclude thislist, there
is Woody Herman and his Orchestra playing “ Byen
‘Steven’® and * The Lamphdhters Serenade " on

B Bmmswzck 03342/1
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The Editor does not necessarily agree with the opinions expressed by his correspondents.

All letters must -

be accompanied by the name and address of the sepder (not. necessarxly for publication).

~Cathode-ray Oscilioscope |

IR,—Readers may be interested in the accompanying
photoorraph

articles I have written on the Cathode-ray Osmlloseope
and Time Bases;

- way of home- constructed oscilloscopes.

The photograph on this page shows a 4in. tube JOb I
constructed: recently from spare standard parts and

which functions on a pay with any commercial product.
. The power, supplies are obtained fromx two mains
‘transformers,-one conventionally connected to supply

400 volts full-wave rectified to the time base circuit

“(which occupies the entire side nearest the camera, in
the large photograph reproduced on the cover of this
issue), Whlle 1,000 volts for the tube is obtained from a
500-0-500 transformer used right across and half- -wave
tectified.
" The time base is a Puckle mrcuit employmv three
valves, condenser selection being made .
‘from the panel by means of plug and
“seven-pin socket, giving afrequency
‘range from below 10 c.p.s. to over
:50,000 c.p.s. The system is conven-
tiona' and has: velocity, trigger and -
-.synchronised controls mounted on the
- panel. :
A single amplifier is employed for
_amphﬁcatlon of small work inputs and
~has a comparatively wide frequency
- range of 30 to 100,000 c.p.s. with a -
~gain of 50. In order to" preserve
- response negative. feedback t,zun con-
trol is emPIOVed .
The -usual brilliance and focus
‘controls are used, together with X -
and Y shifts, and termmals give access ..
to the amphﬁer and deflector plates;
input. . ,
" An_ external eleetromc SWltChan‘
" arrangement’ (hot shown) can be con-
nected to give switching of the trace
tsuch that the tube VI‘I‘tu’llly becomes
‘““ double-beam type," eachof two-
mputs being automatically switched
to its co1respond1n<y trace.
The tube has a 4in. screen with blue

it shows what can be done in the

which goes hand in hand with the’

g they stay put

several kinds of resistors, but I prefer those that have
the number of ohms stamped on them ; for instance,how
many constructors' have a code boo’k, and again who
wants to pick up a resistor with a lot of different colours
onit? Ihave resistors here with variousshades of yellow
and various shades of orange, and it is very hard to.
know which is orange and Whl(‘h is yvellow. I want to

know the number of ohms quickly and not have to waste *

three or four minutes de-coding. I consider it a waste
of material and time, besides, let’s be modern and not ’
use old-fashioned methods that are out of date,

By the way the numbers on my resistors don’t rub off,
—J. T. PortMaN (Warsop, Notts).

 Short-wave Transmissions
IR,—1I have noticed with interest in the July issue of
PracTticaAL WIRELESS an invitation for readers
to send in reports about the * Voice of I'ree India,”

- fluorescence and medium persistence,
clectrostatacally focused and deflected.
In view of its excellent performance,
compact size (15in. by ~gin. by 12in.)
- and portability the complete job makes
. an extremely useful piece of service
. apparatus, as apart from large fixed decwns used only in-
" workshops and laboratones.--»S A. KNIGHT (Bury,
Lancs).

Back Numbers : Colour Coding

SIR,—It has been a puzzle to me for a long time who
the people are who write asking for “ back numbers.”’

Do -they sign themselves as redular readers ? It is

wsually more than one copy they ask for, and if they

were regular readers, like myself, they would not want

back numbera, they would have them.

now and then

-1 heartily agree with Thermion’s remarks in the July
issue regarding the marking of resistances, and I disagree
with the remarks made by Mr. Goode ot "York. I have

I am not
sending my copy.to people who won’t give an order to
their newsagent, but who only want to look at a copy

’

- G.M.T., Pashdo;
- Bengali ;

‘being shortened for thesc tmn<m1ss1on<

-

Front view of a 4in. tube oscz!loscope, constracted by S. A Knigat.

which also “calls 1tself the -¢ Voxce of Azad Hmd ? TIts
presentscheduleis asfollows,on 26.16 m. and 20.34 m.:

- 14.00 G.M.T,, programme in Persian; 14.15
14.30 G.M.T., Tamil; 14. 45 G.M.T.,
I5. 00 G.M T., Ihndubtam' 15.30 G.M, T,
English ;7 to 16.00 G.M.T.

On Mondays Wednesdays and Fridays, News Bulletms .
are given in the less common languages from 15.25 to
15.35, the time of Hindustani and Iinglish transmissions
The same
programme-is repeated from or.30 to 03.30 the following

fmormng on 20.34 m. only,

Batavia, under Japanese control now tranﬁmlts a
long schedule on 16.6 m,. |
. Station WGO, - New York, broadcasts the same
programme as \’VCVV from 13.00 to 16.15. Its frequency
is 14.47 mc/s. Station WCB, Press Wircless Wew York

»
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(15.58 mc/s) transmits prot*rammes in English durmg
the evening. I have also received WQJ, WQD and
~W.K.O. on pomt to point transmission.

- Besides recelving news in Lnglish from Berlm Rome,
Finland, Rumania, Bratislava

Spain, Vatican City and Vichy, France (the last of
which gives three programmes in English each day).

Of the Asiatic stations that I listen to, I regularly
receive news in English from Beirut Chunﬁkmg, ‘Tokyo,
Shanghai, Saigon, and New Delhi. I have also received
S\dnev-and Melbourne in Australia. In addition to
these I listen fairly regularly to FZI, CR7BE (30.15 m.),
- Cairo, HC]JB, VONT and CJCX. I have also received
7Z0Y. I very regularly listen to the usual American
stations. These are:
. WRCA (19 m. and 31.02 m.), WBOS (19 m. and 25 m.),
WILWO (19m.), WGEA (1o m. and 31 m.), WGEO (31 m.)
'WCBX (19 m.), WCBA (16 m. and 25 m.), WCRC (16 n.
‘and 25 m.) and Boston (16-m., 19 m., 25 m., 31 m,,
and 49 m.).

Besides the Free Indran Station there are also stations
of the same type (namely the New DBritish Broadcasting
Station, <€ 'he Christian Péace Movement Station, Radio
(,dledoxud Teleradio and Radio Mctropole) "broad-

casting news in English.——A. G. LANGLEY. (Worcester).

Dual Energised Speakers
IR,—I had a 2,500 ohm energised speaker connected

to my set in £he usual manner (series) and coming
acrossa 1,000 ohm energised speaker I decided to employ.

them both. The I ,000 ohm speaker- bad, a separate
ficld winding, common to American types, and this field
winding was mserted between the output of the rectifier
and the énergised coil of the other speaker, making a
field of 3,500 ohms (see sketch). The spéech transformer
was connected via the plate of the output valve, the
‘other side being connected through a 4 mid. condenser
to earth.
the musical 1’60'19'(61' of the two speakers combined was

very uniform, hlgh notes and low notes both having’

perfect clarlty I recominend this method of Connectmg

dual speakers as giving excellent results.—F. W. AusTIN |

(Paddington). .

(Sloxalxla) ang - Tolland
-1 have also ru,elved the same from Ankara, Sweden,

‘WNBI (16 ' m. and. 25 m.),.

As the 1,000 ohm speaher was of 6in, diameter .

I

A Phoiographlc Range- fmder |

IR ——In reply to several readers, the distance between
the ¥in. hole and the end of the case is §in.in the

range-finder described in ‘the August issue.—A. L.
GODIER (Londona N. 8) ,
000000 000000 -0,
- T ' }
-Existy . Aaditional  MNT
S ookl Soceker, 1T Source
S ,
- :
S
- wwwl Quiput —
-eeelllg/ve :
- .
A circuit diagram
"of connections for
P dual energised
, mtg . sbeakers, as des-
, v v cribed "'by F. W

Austin.

Staﬁon wCw ®

IR,—In reply to J. W. MacVey s letter in the July
issue of PracticaL “WIRELESS, the station he
heard was WCW, but the dialogue is “ Thisis the Voice
of America.” I heard it recently (August 8th, 1942) at
11.03 p.m. B.S.T., when signal strength was R() with
slight fading, and no static, on 18.9 metres. It i is from
New York City, and ow ned by Press Wireless. The
station with the dralogue “ News Every Hour on the

Hour”’ is WLWO (Cincinatti, Ohio).—A. J. Newman -

- {(London).

TZ_JCHNICAL NOT N

Bias Circuit
T should be remembered that when using indirectly-
heatcd valves the cathode circuit is essential to com-
plete the H.T. circuit. A case of a fault recently arose
where no results could be obtained in the output stage.
. The reader had checked the H.T. voltage and various

other points, but had failed to ascertain that the cathode

circuit was c,omplete Owing to an open-circuited bias

resistance, H.T. current was not flowing through the

- output Valve and thus all his tests had been uselegs.
A rmlhammeter in the anode circuit would, of course,
have indicated the trouble, but he only had a voltmeter

and thought that the presence of H.T. voltage at the
indication that the wvalve was~

anode . was sufficient
working.

Choice of Deteetor

READER wrote to us the other day asking Whether

his reception would be improved by replacing his
power-grid detector by a double-diode- triode valve. An
e*(ammfttlon of the diagram of his set revealed that there
'was only one H.F. staﬂe incorporated, and therefore we
“advised him to retain ‘his power-gtid detector if distant
station reception was desired, but that the substitution
would be worth while if qua‘lty reception of nearby
stations was the main requirement. Our advice was

based on the fact that the diode detector is liable to

distort 'if the input voltage is very low, but will not

&

suffer from overloading. The powér-grid detector on
the other hand, can usefully be erhployed to receive
distant stations, as reaction can effectively be used, and
reasonably good quality can be obtained from a lower
input voltage than that required by the diode.

I

++PRIZE PROBLEMS

Problem No. 436

THOMPSON’S set had been in operation for a good™ while, giving-
every satisfaction, when, one evening, it ceased to funcﬂon He
examined the H.T. and L.T. batteries and found them in quite reasonable .
eondition ; he applied tests to the G.B. battery, but that also was above
suspicion. To test the anode current consumption, he inserted a milli-
ammeter in series with the anode of ®ack valve and the H.T. positive
line, and found that the figures for the first two valves were in order
but the consumption of the output valve was high. He, naturally,
suspected the valve, but before changing it he tried various vaiues of
G.B. and was surprised to find that this had no effect on the high anode

current. What was wrong ?

Three books will be awarded “for the first three correct solutions
opened. Entries should be addressed to The: Editor, PrAcCTICAL
WIRELESR, (teorge Newnes, Ltd., Tower House, Southamnton Street,
Strand, London, W.C.2. anelopes must be marked Problem No. 436
in the top left-hand corner and must be posted to reach this office not
later than the first post on Mond.u Septernber 14th, 1942, v

0P,

DB 100 2B 0P 0B 169108 169 3R G 20 190 48

, PO B B9 @Y Gre B Bor Bur Bee 00- 0o: §ur B> Gor Bor $00 $00 921 8y ...Q.

O 0009100 159 v g e

50000 09 G Gis §6+ B0 P> Qs Bor §ur 93000 00§90 Pov B0 .ﬂ.h.h.“.l-"'.l [ 23 II% TIY TTX 7B I 00-00 QG 0o Gor @0

. Solution to. Problem No. 435

The speaker sold to Williurns was of very low impedance and did not, there-
fore, match up with the output valve in his receiver.
the dealer it operated quite well when put on test, as the set used by the dealer
was fitted with connections for low-impedance windings. What Wllhams
should have done was to buy a suitable matching trausformer.

The following three readers successfuliy solved Problem No. 434 and books
have accordingly been forwarded to them : J. W. Davison, Roosebeck, Red-
Row, Morpeth ; H. N. Barraclough, *“ Mvrtles,” Cherry Lane, Lymm, Cheshite;
R. Staniforth, 365, Queen Street, Withernsea, K. Yorks.

-

When he took it back to -
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Measuring Eliminator Output '

, * & bougnt a small eliminator a while ago and on test it only
measures 15 volts instead of 80, 45 instead of 90, and 130 instead

of 150. Could I alter it with changing the resistances, and if so

what skould I get for each tapping ? ’—P. J. (Bournemouth).

-IE readings you give tend to show that you tested the

output from your eliminator with an ordinary type of
voltme er. The two low outputs are intended for the screen
of an S.G. valve, and the detector anode voltage, and the current
in each case is only a few milliamps. The highest output is
intendcd to supply up to 25mA or so, and this is the current
which will be taken by a small “pocket " type voltmeter.
Consequently, as the low voltages are obtained by means of the
voltage drop through series resistances, the additional current
taken by your meter will result in a much greater voltage drop
than is intended and would give the readings you mention.
The outp it tapping would be more or less correct. . Thus, to
test this type of unit you must use a meter having a re51stance
of at least 1,000 ohms ‘per volt——-at which the current taken mll
only be lrnA or so. - :

Eleetric -hght ermg

“I am going to make up a trickle charger and want to fit it
to the mrins. When I unscrewed a cover of a switch, however,
I found three wires running to it, two joined to one connector
and one to the other. Is this a standard three-wire system,
and if not, how is it that there are three wires and not two ?
Perhaps you could tell me the best way to fit my charger ? ’—
-S. T. (Thornton). '
THE switch is not a three-wire cxrcmt andsthe fact that there

are two wires on one connector merely indicates that the

¥

wiring is loopcd in.
. the ceiling in a loop and the end of the loop cut and attached
to avoid making a joint above the ceiling. You should not
tamper with the wiring at the switch, but if you need an additional
point for your charger you should use an adapter in a convenient
socket, with a switch on the adapter to enable either the charger
or the other socket to be used. If you are not familiar with
fhe nlains we recommend that ‘you get a wood electrician to
carry out. tke work for you. : e

Meter Conversion :
“J wish to convert a meter I have to read higher currents

and am not quite clear of the formula for this. 1 believe you
have published the details, but 1 have been through -all my back
numbers and cannot find it.”—F. C. (Swansea).

HE meter has to be shunted to read a higher current and

therefore the value of the shunt will be équal to the re-

sistance of the meter divided by the multiplication factor less
one. E\presced mathematically, this equals— L
el Resistance of meter -
Value of shunt= N—1

‘where \I is the multiplication factor or number of txmes the
full scale has to be increased.

Faulty Smoothmg Condenser

“1 have a small Universal mains set which has developed a
fault in the form of very rough music and speech, the latter, in
fact, being almost indistinguishable. I wonder if you can, from
thts, tell what is wrong with the set and how to cure it. 1 am
using it on A.C. supply, 240 volts.”—L. M. (Greenwich).

THb trouble sounds very much iike a raw A.C. supply getting
through to the set—that. is, ineffective smoothing. Wec
imagine *that the receiver is one of the ** Midgets’’ with a field-
“speaker winding used as a smoothing choke, and think that the
most likely cause of the trouble is an open-circuited smoothing
condenser.
‘that you try the effect of connectmv a new electro]vtlc con-
denser between each side of the 11e1d and eaxth This will 1o
 doubt cure the trouble.

Electro-musical Instruments
“ Can you tell me how the electric piano or organ works ? 1
have seen an advertl,sement in an American paper for one of these
things which is supposed to give a remarkable tone, and 1 should
like to know the principles upon which it works. 1 forget the
trade name of the job, but perhaps you know the thing I refer
to.”—W. H. (York)
THERE are now several-different t}pes of electncal*musxcal
instrument. In one the vibration of strings is picked up.
by electro-magnets and then amplified ; in another microphones
are used to pick up the sounds, whilst in yet another the musical
sounds are reproduced electrically by means of oscillating valves

4

el e L.

Replies to Queries

- or 4oothed metallic discs rotating near electro-magnets.
" claimred that the oscillating valve circuit produces the best tone,

That:is, the wire is brought down from -

This is, no doubt, an electrolytic, and we sug “estr

- up and vou may burn out -the-windings:

.

RULES

We wish to draw the reader’s attention to the fact -that the Qumes
Service is intended only for the solution of prqblems or ditliculties
arising’ from the construction of receivers described in our pages, from
articles appearing in our pages, Oor on general wireless matters, We
regret that we cannot, for obvious reasons :

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

(2) Suggest alterations or modifications of receivers described in
our contemporaries.

(8) Suggest alterations or modifications to commercial receivers.
(4) Answer queries over the telephone.
(5) Grant interviews to q\.erxsts ) :
A stamped, addressed enveiope must be enclosed for the reply. Al

~ sketches and drawings which are sent to us should bear-the name and
. address of the sender.

_ Requests for Blueprmts must not be enclosed with queries, as t.hey
-~ are dealt, with by a separate department.

Send ‘your queries to the Editor, PRACTICAL meLEss George
Newnes, Ltd., Tower Bonse, ‘Southampton Street, Strand, London W.C.2,
The Coupon on page iii of cover must be er.c‘osed w1th every query.

s

It is

and by special tone circuits various effects may be produccd

- The question of harmenics is receiving gchlal attention.

Radiator Interference :

“I was troubled with an internrittent crackling on my qet at
various intervals, and in an endeavour to locate the trouble I
made a large number of tests. Eventually I found that the
trouble seemed to come from an ordinary electnc radxator but
only when this was first switched on.
set for about three minutes after the fire has been switched on
and then ceases. I fail to see, however, how this can cause
trouble, as there are no moving parts in the fire and nothing which
on the face of it can give trouble. Is it possible for you to help
me to find exactly what is making the noise ? ”—B. G. (Reading).

ALIHOD GH in theory there is nothing in an ordinary electric

fire which can cause trouble there are two possible sources
of radiated electrical interference. . In the first case a partially
fractured element might arc when the fire is first switched on,
and as the element heats up the expansion of the wircs maV
close the fracture and thus the arcing would cease:  On -the
other hand, the turns of the wire element may be touching and
as the element warms up the turns may open, again giving rise
to the.small arcs’ which would cause crackles to bé-heard on a
receiver in the locality. '

Switch Noises

“ There are a lot of crackles on my set, and T have found lhat
they come from the on/off switch. If I turn this, the noises are
sometimes worse, and I can set it so that it stops enlirely. I have
bent the springs to try and get over it, but it does not seem to
work. Is it due to any chemical action due to the electricity
flowing through it ? ’—D. E. (Bristol).

HERE is insufficient current in the ordinary battcrvn eceiver

to affect the switchas yousuggest. Thetroubleis generally

due to the fact that the metal becomcs corroded and dirty
and this makes poor contact. Theremedy is to kcep itscrupu- -
lously clean and shielded from the dust. ‘A good modern switch
should nat prove faulty, and the trouble vou mention was
generally e\perlenced only with thLe oleex patteirs of thls
component.,

Gramophone Motor Speed |
““I have a synchronous gramophone motor and tumtablc of the
one-hole fixing type and this runs at a definite speed without
any speed control. Is there any way in which I could fit a speed
regulator to this so that'l can run records at various speeds, or
must it be left asitis ? ’—C. R. H. (Blackpool).
HE type of motor in question runs at a speed dependent .
upon the frequency of the-supply and the number. of
teethonrotorandstator.. Accordln"lv the only way of modifying
the speed is to modify thefrequency of the supply or the number
of teeth—both of which are impracticable. Although you
could fit up a friction brake to operate azainst the edoe of the
turntable this is inadvisable as it will cause the motor to heat
‘By using a friction
device when starting the turntable vou can, however, make the
rotor turn at exactly half speed and keep in ‘:tep at that speed
but oth(r speeds arc out of the question, A

The noise appears in the
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‘ Classified Advertlsements

ADVERTISEMENTS are accepted at
2s. per line or part, of a line. Minimum 4s.
Advertisements must be prepaid and
addressed to Advertisement Manager,
“ Practical Wireless,”” Tower House,
Southampton Street, London, W C. 2.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repan‘s, Brm-h Amerl—
can, any make, moderate prices —-Sinclair
Speakersv 12, Pembroke Street,” Copen-
hagen Street, N.1.

LITERATURE, MAPS, etc.

"AMATEUR Radio Handbook. = Second

edition now on sale. 328 pages, price 4s.
—Radio Society of Great Britain, 16,
Ashridge Gardens, London, N.13.

-

WEBB’S Radio Mapofthe World. - Locates
any station heard. Size 40” by 307, 4/6,
post 6d. On linen, 10/6, post. Gd —_
Webb’s Radio, 14, Soho Strect, London
W 1. Gl* Rrard 90‘%9

i

RADIO SOGIETY OF GREAT BRITAIN
“invites all keen amateurs to join. Reduced
war-tiine subscriptions. Send 1s. for
latest “T. & R. Bulletin >’ and details.—
16, Ashridge Gardens, London, N.135.

NEW LOUDSPEAKERS

3 000 Speakers, P.M. and enerwlsod 5in.
to 14in., including several Lpoch 18in.—
Sinclair Speakers, 12, Pembroke Street,
Copenhagen Street, N

MORSE & S.W. EQUIPMENT

¢« H.A.C.”’ Short-wave Receivers.—Famous
for over 8 years. Improved one-vaive
model now available. Complete kit of pre-
cision components, accessories, with fuli
ingtructions, requiring no soldering, only
16/-, postage 6d. Immediate despatch.
1llustrated catalogue free.—A. L. Bacchus,
109, I!artmvton Road bW8

FULI. rang,e of ‘Transmitting Kevs prac-
tice sets and other equlpment for Morse
training.—Webb’s Radio, 14, Soho Street,
London, W.1. ’Phone: GLRxard 2089.

RECEIVERS AND COMPONENTS

SOUTHERN Radio’s ereless Bargains :
7/6.—Assorted Compounents contained in
‘attractive permanent box. 9 . Assorted
Valve Holders,
Assorted  Condensers,
Choke, Wire, Plugs, Circuits, etc.
postarre 7d.

ORMOND ILond Speaker Umts Balanced
Armature Types. Lnshrouded, 3/-;
largest 4-pole type, 6/6.

ACE P.O. \T.(rnphones ready for use on
any receiver, 6/6.

6  Resistances,
776,

TELSEN Radio Magazines, complete with

4 circuits, 9. post tree Wireless Crystals,

- 6d. each, H/- per dozen. Permanent
Magnet Swe‘aknrs Sin.,
nulti- -ratio tmnsformer 2214, Mauyv
other bargains for ca allers.  All goods
guaranteed. Please add extra for postage,
SOUTHERN Radio Supply Co., 46, Lisle
Street. Loudon, W.C. Gerrard 6653.

2 Volume . Controls, 12 ]

complete with.

- ]

7

8! amps.. weight 111bs., unuced ;

-densers, 1-4 mfd., 4,000 volts,

- single or twin in 3%

ELECTRADIX BARGAINS
PERISUOPES, folding trench Mark III,
with spare mirror. Opens to 256in. high x
4lin, 'x 3in. In canvas case with strap,
12'6. Post. 1/-.

SPEAKERS, 5hn mov. coil, P.M damaged
cone home repair easy ; unused salvage,

FOOI‘ -SWITCHES, 5 amp on-off, quick

_acting, for motor or machine control, §/-.
COUPLINGS, vernier tooth for motor or

marneto drive, {in. shaft, brass, pair, 6/-.

CIFARGING DYNA“()S, suit any drive,
Wind Aero Rotax. 6/12 volts, ball bearing,
cost £10.
Surplus bazeam 17 6. del. free England
and Wales.

D.C. MOTOR GENERATORS. 100 volts
to 17 volts, 6 amps., £4 7.6. Ditto, 220 volts
to 16 voits, 5 amps., £5 8/-.

3 K.W. D.C. shunt wound *‘ Maudslay ”’
dyhamo, 110 volts, 28 amps., 950 revs., on
extended bedplate, with coupling, £22.
Lister engine to match, available shortly.
12 VOLT ILIGHTING SET, Stuart Turner
type, 120 watts, with accumulator, second
hand, £15. o o

PLUGS. Radio coupling, 2-pin Belling
type, 5/- doz. Socket panel pairs on paxolin,
8d. pair, or 5 pairs on panel, 3/-. =
TESTERS. AMPLIFIERS OR PORT-
ABLIS, We offer a very fine job in mahog-

. any, canvas covered, 9in. x 9in. x 64in. with

double doors, metal bound handle. .Remov-
able chassis has ebonite panel, 4 trans-
formers, 5-tap switch, rheostat, etc. Most
suitable for builders of Test Set, Mike
Amplifier, Oscillator or any portable electric
set. Unused, 45/-.

VALVES. 1-volt ¢ Weco.” new, 3/6. Oszam
AT40, 6-volt, 4/6.

FULTOGRAPH PARTS, Spare parts,
new. Chart Drum and clips, §/6. Magnetic
Clutch, 6-volt, complete, 25/-. 9in. Traverse
Shaft, 4in. threaded 120 to inch, with hear-
ings, 12/6 Stylus, with carriage rods and
brachets, 7/6. 5-pin plugs, with panel
socket and cord midget tvpe, 4/6 pair.
14 -way Plug and Socket with cord, 7/6.
iin. Alummlum Panel, drilled 13in. X 6§in.,

38/~. Bakelite ditto, 721n X 6%in., 2/3.

PUMPS. Stuart motor pumps, centrifugal,

C.D. Shelter, 12 volts D.C. or 230 volts A.C.
in stock. Twin-piston pumps with or
without, motors, for suds or water.

SOLO VARIABLE A IR
CONDLENSERS for Wave-
meters and Single Circuit
Tuhing, logarithmic blades
.0005 mid., new. Type F.,
boxed, 3.6. R
CONDENSERS, TFixed, 2=
mifd. G.P.O. for smoothing, "l
2/6. H.T. Mica Fixed Con-

10/~. Large 1 mfd., 2,000 volts,
10/6 .1 mifd., 6000 volts oil-
filled Bl condensers 35/-. 2mfid., 4 ,000 volts,
cased, 45/~

L\SLLAIORS. All shapes and sizes from.

aerial egg or shell at 2d. to big Navy 6in.
type. Cleats and pedestal insulators. No
list ready. Please specify wants.
8-WAY Lucas-Rotax Switch Boxes, 8
levers and fuses for charging, etc., 3/6.
6-way Push Button, R.A.F. sw1tches 2’9
MICROPHONES. Armoured type, metal
clad, for heavy duty, 5/-. G.P.O. seunsitive

Button type, 2/6. Studio mlkes, £3. Mlke‘

Transformers, 4/6 t0 15/-.
HOME GUARD. Field telephone cable,
mile reels. Cel}lng
Roses, porcelain, with 2 *“ scruit ” couplers
for connect boxes, 6/6 doz. Old bayonets,
make 2 daggers, 8/6. Relays and Drop
Indicatsors, Portable Field Telephones, etc.
THYE, CAMBRIDGE TOWNSEND BUZ-
ZER, is the highest note and smallest
Buzzer made, used by Government on
wave-meters, and has ample platinum
contacts. Ideal for key work. 10/-.
Other Buzzers :
2/- and 8/6. Square brass-cased Buzzer
4/8. Heavy type bakelite-cased, 5/6. Few
D111 Buzzers, multi windings, no contacts,

5)"60 - .
DICTAPHONE SOUND AMPLIFIERS
and horn for loud usé with buzzers, 7/6,

Please add postage for all mail orders. Send

stamped envélopes for replzes to all enquiries .

ELECTRADIX  RADIOS,
19, Broughton Strect,

- Quéenstown Read, London.s.w.'»!

e 1clepione : Macoulay 2159. aummmmms

‘tappings 0-110-200-22

Practice, bakelite-cased, r 4 alo  16én.

e e

RECEIVERS AND COMPONENTS

GALPIN'S ELECTRICAL S:TORES

SHE.ET EBONITE, size 12in. by 1lin. by
1/32in., best qud];t3 Prue 4/- per doz.,
post free.

ELECTRIC LIGHT cHEGK METERS
well-kunown makers, first-class (onrhtlon
electrically guaranteed, for A.C.

19/- each;
1/-.

AUTO TRANSFORMER

10 amp. load, 12/6 ;. carriage

1,500 watts,
anﬂ 240 volts for
step-up or step- -down. Price £5, caruagc
paid. \

LARGE TRANSFORMERS for re-w 1ndmg,
size 2 kW. auto, rating unknown. Price
30/-, carriage forward.

'HIGH FREQUENCY TRANSFORMERS

75 v. A.C. input at 300 cycles; outpu.
5,000-0-5,000 v. at 500 watts. Price 45/-,
carriage for“ ard. ’

110 v. D.C. MOTORS, maker KLAXON,
precision built, approx. 1/10 h.p., ball
bearing variable speed, laminated ﬁclds,
in new condition. Price 20/-, post freec.
ROTARY CONVERTOR, D.C. to D.C.;
Input 220 volts D.C.: Output 12 volts at
50 amps. D.C.,
new. Price £10 carriage forward, or 17/6
passenger traii.

DOUBLE OUTPUT GENERATOR, sh‘unt
wouud, ball- bedrma, maker “(rspfo
outpuf% 60 volts at 5 amps. and 10 volts at.
50 amps., condition as new. Price £10
carriage forward, or 20/~ passenger train.
ALTERNATOR, output 220 volts, 50
cveles, 1 p.h. at 180 watts, will give 1 amp.
eaxily, gpeed 3,000 r.pam.. self-exciting,
condition as new. Pricc £8 carriage for-

ward, or 15/= passenger train.

TRANSFORMER, input 230 volts, 50
cveles, 1-p.h.; output 1,100-0-1,100 volts
at 220 milliampz, and 6 volts C.I'. three
times, earth screen, wound to B.S.K.,
weight 32 1bs. Price £6; carriage pas-
senger train 7/6.

MILLIAM? METER, by lrnest Turner,
21lin. dia., panel mounting moving ceil,
reading 0-100 milliamps.  Price 59/=.
ELECTROSTATIC VOLTMETER, 12in.
dia., switchboard tyvpe, reading 0 to
15,000 volts. Price £12, carriage paid.
CABLE, V.I.R. and braided, heavy duty,
as new, size 37/13 s.w.g., carry 200, amps,,
lengths 30 to 40 yards. I‘rice'sx’- peI
vard, carriace paid.

ROTARY CONVERTOR, D(‘ to A(‘
input 35 volts at 16 amps.; output
24 volte, 100 cycles sm("e phase, condition
as new. Price £5‘ _

BELLS, LOUD RINGING,
working, 8in. dia. metal gong,
use. new, price 30/-.
PORTABLE AMPMETER in teak ‘case,
size 8in. by 8in. by .3lin.; 5Hin. scale
reading O- 20 amps. AC., condmon ne“.

20 volts D.C.

Price £5.

MOTOR BLOWER 110 volt D.C., as
new, 06in. dia. Inlet and Outlet, specd
2800 r.p.m.  Lightweight, portable
Price £7 10s.

SEARCH or FLOODLIGHT 18in. dia.,

on swivel stand, fitted G.E. S. lampholder,
dia. Mangin Mirror, in, first-
class condition. Pu(,e £8 105., carriage

)dld

IGALPIN’S ELECTRICAL STORES, 21,

WILLIAM STREET, SLOUGH, BUCKS.
Telephone : Slongh 20855.
Terms: Cash with order.

A.C. Adaptor for D.C. Avominor, 4 range,

12, 120, 800, 600 v. A.C. Plugs in'without
alteration. 42/- ) each.—Lougford, 30,
Carrington Street, “Derby. .

Mains .
1 200/250 volts 50 cy. 1 phase 5 amp. load,

ball-bearing, condition as-

for outdoor

l"
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'RECEIVERS AND COMPONENTS

LONDON CENTRAL RADIO STORES

Grand Stocktakmg Clearance to Make
Room for Further New Lines of Interest
, . and Importance.

AMERICAN Octal base valve-holders
Mazda type, brand new, 1/3 each

PHILIPS 0.1 mfd. )000 V. workino
condensers, metal- cased brand new, 10/6

each.
FLEXIBLE DRIVES. Well-made shielded

cavle. drives for remote control. Ideal
for radiogramophones.  Approx. 2ft.
long.. To clear, 4/- each.
ELECTRO-MAGNETIC COUNTERS. Re-
_sistance 500 ohms. TFrom 1-12,999, size |

- 417 x 2 x 1}”. Ex-G.P.O. Invaluable for
countless purposes, 9/6 each. A smaller
type, 1-1,999, size 41” x 1V x 1}, 8/6.-

VARIABLE CONDENSERS. 2 ‘and “3-
. gang. Die cast frames in. -first-class
- eondition, §/6 each.

YAXLEY type SWltches 2-way, 1/6;

2 bank 3-way, 3/9. E
OUTPUT TRANSFORMERS.._ Primary

300 ohms D.C., Secondary .50 ohm D.C.,
Brand n2w, 6/6. Also new chokes, 30
henry, 150 ohms 5/6 each.

RELAYS. Small relays for operation on
-2 v. D.C.,, with 6-way make and break s
switches.  Brand new, 5/ each. '
TRIMMERS.
base, new, to clear, 6d. each, 5/- doz.
COoIL FORMERS. Cardboard
Paxolin. Assorted cizZes, 2/9 doz.
CHARGERS. Trickle chargers,. metal
rectxﬂcatlon Input 200/220 v. A.C.
Output 2 v. } amp. Shockproof, 17/6.
VALVES are m short supply. Stock o:
Mullard TSP 4's and° HVR 2’s to be
cleared at 17/6 each. Tirst come, first
served., - S
v TELEVISION dlode valves..  Unused
Mullard EA50, 69 mm. x 12 mm. overall,
‘6.3 v. heater at .15 amp., 10/8 each.
‘CHASSIS. Heavy gauge metal chasgis,
‘battlezhip erey, 12” x 5}” x 2}”, 1/6 each.
Also 10”7 x 5} x 37, brand new cadmium.
plated, 1/3 each. Spec:al line of be&utl-
fully pohbhed chassis, 12” x 84" x 37,
rcally super job, 4/-
valves, etc,
PUSH-BACK Wire Flex, ideal for wiring
_eceivers, ete., 1/6 8- yard coil,

VOLUME CONTROLS.  Wire wound,
‘1 ohm, 800 ohms, 2,000 ohms, 3/6 each.
“Carbon type, 100,000 ohms, 250,000
ohms, 500,000 ohms, 1 meaohm 4/6 each.
Mldoet tvpe 5,000 ohms, 3/6 each.
AER!AL WIRE 3 atmnd best quality,
enamelled, copper, 50ft., 2/6. ‘“

and

VALVEHOLDERS. Chassis mounting,
7-pin. 8d. each; 6/~ doz. . :
PHILIP3S Mica-di-electric .0003. mfd.

Reaction condensers. Brand new, 2/-
each.
SISTOFLEX Big purchasc of this fine
insulated sleeving. 3 mm,, 4 mm., 5 mm.,,
3d. each per yd. length, 2/6 doz. Vard:,
8 mm., 5d. yd.length, 4/6 doz. yds.-16 mm.,
74. yd length, 6/0 doz yds. Special puce
- for qllantmefs
‘MINIATURE Rotary sthcn on porce am
- ‘base, 1/3 each, .
DOUBLE-THROW® Panel knife -
new, 1/9 each.
G.E.C. Fractional H, P. Motors, 22) volts
- «single phase, 50 eyele:, 1/100 H.p., 1 400
“r.p.m. To clear, 47/8 each.
PAXOLIN PANELS. Thin panels, 5/6 doz.
ACCUMULATORS. Ediswan 2v. 60 amp.,
brand new, in ebonite cases, size 87 X
4} x 217, 17/0 each,
PUSH-PULL INPUT TRANSFORMERS
" by well-known maker,’ mckel iron core,
~in metal case,.size ?” 13" x 13”7 high,’
ratio 62 1. Price 6/6.

(é‘ontmued top of column 3.)

w'fches.

Twin trimmers on ceramic |

each. All drllled for -

Special List of

RADIO COMPONENTS

Webb’s war-time service still
unique facilities for the radio-man.
following items are part of a large range
of components in stock NOW ! Call at
our showrooms or post your enquiries
to-day. ,

SHORT-WAVE VARIABLE GONDENSERS
Cyldon Midget 20 mmf,, ceramic end .

Eddystone Microdenser, 18 mmf., 4/6 ;
40 mmf., 5/- ; 60 mmf., 5/6 ; 100 ‘mmf.; 59
Wavemaster 250 mmf 150 mmf. and 100 -
mmf. .. .. . 3/6

Ceramic Trimmers, compressmn type,
250 mmf., 450 mmf. and 750 mmt, e 1/

U.1.C. Trimmers and Fixed Condensers,
all values in stock. \

FIXED CONDENSERS

Aerovox 40 mfd. 200-volt Cdndensers, "
for Midget Receiver, at ... . . 6/6

Aerovox 37 mfd. + 32 mfd. 17o volts
Condenser for Midget Receiver, at

Dubilier .1 mfd, 6,000 volt worhmg
condenser at ee 6/~

First grade N.S.F. Tubular Condensers
.1 and .01 mfd., each . 64

INTERVALVE TRANSFORMERS
I.F. 465 Kc. square can type
L.F. 465 Kc. small cylingmjcal

ratio, 3/6 ; heavier type... . .. e B/=
VALVE HOLDERS ‘
- American Octal chassis mountmo _
(Paxolin) - .. ... 4d.
Ceramic (Amphenol) 5— in, U S. A . 2l
Ceramic 4 and 5, British .- 1/-

Side Contact Valve Holder. tor E Serles

aﬂ'or(lé '
.rhv

. 38"

a6

.. B/=
. 4/~
Low Frequency ‘small §hrouded 3:1

valves ... ee .. 64.

MISCELLANEOUS ITEMS

Push Back Insulated. FL@X (smgle)
doz. yds. 1/-
Resistance Cord for A C /D. C Recexvera,

~ 100 ohms, per {t. ..per ft. 2/-

' Flexible Couplers for Hn\ shaft. rubber4d

insulation, each
80 ochm Concentric Cable (lm diam. ),

maximum length 150ft., per ft. ...8d.
. Collaps1ble Microphone Stands ... ..32/-
Highest quality Moving 0011 Mlcro- '

phone with transformer .. £5/5/-

Potentiometersand volume controls— .

all usual values from stock at... ... 4/6
Midgettype Centralabat .- . 3/6
Phillips - L.oudspeaker, -8iin. - 3.5

P.M.,
ohms speech coilat = ... .

45-volt Burgess Hwh 'I‘ensmn Battenes,
" heavy duty ... e 148

178

sAdditional charge .of [+ for boszage andf

packing on orders below 10/-

WEBB’S RADI10, 14 Soh> St., Oxford 8¢.,.

Londen, W.1 Telephone : Gerrard 2089 .
Oan 9 a.m. to 5 p.rn. Sats., 9a.m.

to I2 noon

.

f

T. Gé Tubulaf I‘iectrolyﬁc 2

1 Plessey,

| AMERICAN & B.V.A. VALVES.

‘similar giving 6.3 v..and 3-v,

RECEIVERS AND COMPONENTS

mfd. 50 v.
working, 3/6 each.._ '
B.I. 50 mfd.+50 mfd. —}-‘7 mfd Block
electrolytics, 5/6 each.

TRANSFORMERS. Made by Standard
Telephones. Beautiful job, weight 121b.,
53" x 41" 350-0-350 v., 120 m.a. Four
tappings giving 4 v. 2 amps., 4 v. 8 amps.,

3 v. 3 amps., and 20 v. 1 amp. Brand
new, 25/- each, carriage forward. ‘
EX-TELEVISION manufacturer. Heavy

duty mains transformer. Input 240 wv.
A.C. tappings at 5,000 v. 5-8 milliamps.,
and for sapplying filament of Mullard
HVR 2 (6.3 v. at .65 amps.). Shrouded
in metal box, 10/6 each, carriage forward.
VARIABLE ‘RESISTANCES. Well-made
resistances with wiping contact., Will
carry about 10-watts. Brand new, first
quality. Price 6/6 each.

SEE ADVT. PAGE 497. ADD POSTAGE. ;
NO C.0.D. ORDERS. ‘

LONDON CENTRAL RADIO STORES
23, LISLE STREET, LONDON, WG2

Nr.. .

’Phone Gelrald 79(;9
COULPHONE Radio, New LOngtdn,
Preston.  Brand new goods only. P.M.

Speakers with tramfnrmer 8in. Rola and
24/6. Glin. Celeenon 21/-.
Electrolytics, 500 v. S mfd., 5/6, 8--8 mfd.,
9/6. 50 mfd. 50 V,,,3,~'3. Erie~1 watt
resistors, all value 9d.f each. - Push-back
wire, 100ft. coils, 6/-.  Barreter resistors,

6/~ Par‘ifeed L.F. Transformers, 4 : 1, 5/9
Tinned copper wire, 11b. reel, 2/3
S.ALE. for stock list. o . s

GEE GEE GEE GEE GEE - GEE
15, LITTLE NEWPORT STREET, W.C.2.
THE HOUSE FOR QUALITY cOM-
"PONENTS AT LOW PRICES. ‘
Many
types available. Send 1oqulrementb tor
quotation.
MAINS. TRANSFORMERS
300-0-300, 120 m.a. 4 v.

Brand new,
and 4 v., also
output,
£1 cach. Include 9d. extra for carriace.
MAINS DROPPERS. .2 amp., suitable for .
Lissen, Pye, etc., brand new, 3/9 each,
also .3 amp. for Decm Lcnanm, Maestro
brand new, 5/6 each. '

TUBULAR GONDENSERS 50 mﬁl 12 v.
working, ‘brand new, 1/~ each.
PENTODE Output speakm transformers,
brand new, reduced price, §/= cach.

FOR SERVICE ENGINEERS. _ ]\eplace-’»
ment for U.R.1C. or 1.D.5 leve approxi-
mately 45 m.a. (mamnteed to work, or
cash refunded. 12/6 each.

T C.C. TUBULAR GONDENSERS .1 mfd.,
9d. each, 8/- dozen. , .
ROLA bup¢=r P.M. Type Q])eukerx -~ 4in, -
diameter, pentode output, a really
wonderful job, brand, new, 25/= each. .-
STAMPED Ln\clolw must accomnany
all enquiries.

¢ | GEE ELECTRICG, ‘15, LITTLE NEWPORT

STREET, W.C.2. GERRARD 6794

‘wicks, ﬂm’rs, springs.

: Bradmore Green,

'pru'es :
SPULESKTE3, PM24M.
' Pmt“fme extra=—I.
1 St‘l'ec'tA,'S;‘

W

~v\'R“‘lﬁAKE e'md‘Séllﬂv‘O‘ur own Terch Battery";zv,

Cigarette, Pipe, Gas Lighter. No wheels,
Lasts 5=6"Tnonths.
full instructions for easy home -
4/-.  Llement included
W. Barham, * Hilltop,”

Coulsq(m, Surrey. :

Diagram,
_coustruct ion,
FREK.—P..

VALVES ’ Hundreds in %tonk at list
Tnetade U50,-5Z46, 1D6, KT41,
AL 1.4volt: types.
5. Wi Lawrence, Station
Walden; lissex. /

o
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CL FRED'S RADIO CABIN X
75, Newington Butts, S.E.11. Rodney 2180
REMARKABLE PURCHASE ENABLES
US TO OFFER THE FOLLOWING GOODS
AT LESS THAN PRE-WAR PRICE.
FUSES, class, 1} inches long, 2 amp. and
1} amp., 3/- doz

RESISTORS 1 watt various useful sizes,
2/6 doz. .

V,MAINS DROPPERS, 0.2 amp., 3/6 cach;
‘also KKCO type, 2/6 each.

VARIABLE GONDENSERS - mica di-
electrie .0003 mfd brand new, 6d. cach,
§/- dozen.

MICROPHONES. Complete with trans-
former. Solid ebonite job, full instructions
included. New line, 6/= each.
TRIMMERS. 100 m.mfd. small type on
paxohn base, 4d. each, 3/9 dozen. New.
PUSH BUTTON 6-\vay, complete with
knolis—a really ﬁne job. 2/6 each. New.
TRIMMERS, straight line type, capacity
3.35 m.mfd., 6d. each.

SPEAKER GRILLES, 7in., x 3lin, Chro-
mium plated, cheap to clear, 1/6 each.
GRID LEAKS, 1} meg. wire ends. 4d.

each.

SUPERHET CONDENSERS. Three-gang, |

0005 mfd. 1/3 each.

EKCO mains twin filter chokes. /6 each.
CRYSTAL and Catswhisker in metal box.
New stock at low price of 6d. each.
SLEEVING. First-class quality, . 31d.
per yard length. 1 daz. lengths 3/-.
Braided sleeving 8d. per yard lenﬂth
1/- doz. lencrﬂm

MAINS GHOKES bmoothmg. 350 ohms
60 m.a., 3/~ ¢ each, 3 v
GOODMANS Speakers, 8in., suitable all
output valves. Umversal branbtormer

27/6 each.
T.C.C. wire-end Tubulars, 0.1 mfd 7d.

each, 6/6 dozen, also .01 mfd. ‘at 6d. each :

5/- dozen.

CONNECTING WIRE. Hea, resisting,
tinned copper. as used by Govermnent.
6d. coil of 12ft.

TRIMMERS. 50 m.mfd., 3d. each. Also
250 m.mfd., 3d. each.

MIGROPHONE Inserts, ex G.P.O. 2/3
each.

5-WAY BATTERY CORDS, 4d. each
T.C.C. TUBULAR ELlectroly tic Coridensers.
75 mfd., 12v. working, 1/6 each. 20 mnfd.,
50v. working, 1/9 each. 2 mfd. 300v.
working, 1/6 each.

MORSE KEYS on polished solid oak base,
exactiv as supplied to the Air ’ll(mmw
Corps, ete., 4/6 each.

CRYSTAL Detectors permanent t;vpe, 1/6

cach. New.
DR. CECIL’S Radio Crystals, as advertised,

special price, 9d. each.

BAYONET Plugs for mains, British made,
6d. cach.

STANELCO Tlectric Soldering Irons.
Made by Standard Telephouez,, with -
special bit for radio service work. 21 [=
each. Resin-cored solder, 4/- lb. reel.
Postage must be included. No C.0.D.
FRED’S RADIO CABIN FOR BARGAINS,
75, Newington Butts, S.E.11. Rodney 2189.
New branch. at 17, Hamilton Purade,
* London Road, North Cheam, Surre).

WANTED

@

LONDON CENTRAL RADI!IO STORES Will
Pay good prices for Receivers, Radio-
grams, Amplifiers, Dynamos, Converters,
Test Eqmpmenb Electrie Gmmophoue-
Motors, and all Radio and Klectrical
Accessories, — London  Central Radio
Stores, 23, Lisle Street, London, W.C.2.

Gerrard 2969.

» _Wa!toxi Avenue, Henley-on-lhames {

MORSE CODE
TRAINING ¢

The Candler System of Sc:entmc Code i

Training is carried out in your own
. home. It is definitely the quickest,

easiest way of becoming a skilled

wireless telegraphy operator.

Numerous Candler trained operators
~are serving in the Army, Navy and
Y Royal Air Force. Why not write
. _now for a copy of the

FREE “BOOK OF FACTS”

_.it gives full details of the courses for
Beginners and Operators.

CANDLER SYSTEM C0,

(6.L.0), 121 Kingsway, London, W.C.2
Candler System Co., Denver, Colorado, U.S.A.

4
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A COMPLETE LIBRARY
OF STANDARD WORKS

By F. J. CAMM

MASTERING MORSE 1/-, by-
post 1/2.

GEARS AND GEAR CUTTING
6/-, by post 6/6.

WATCHES : ADJUSTMENT
AND REPAIR 6/-, by post6/6.

NEWNES’ ENGINEERS’
MANUAL, 10/6, by post 11/-.

PRACTICAL MOTORISTS’
ENCYCLOPZEDIA 10/6, by
post 11/=,

MOTOR CAR PRINCIPLES and
« PRACTICE 6/-, by post 6/6.

PRACTICAL -~ WIRELESS
~ ENCYCLOPZDIA -10/6, by
post 11/-.

q‘<

o 1R 100 S0s AP 00 O 1: 1O+ 6 00 ) QUM 20 00: ) @IIIP{ 20 B7:

“BATTERY CUT-0UT

TYPE LF/C
Simple, robust

Works “in 'any RADIO TRAINING MANUAL
position. /=, by post 6/6.
Ask for leafled EVERYMAN’S WIRELESS
' BOOK, 6/-, by post 6,6.
LONDEX PRACTICAL WIRELESS CIR-
LTD. CUITS 6/-, by post 6/6.

COILS, CHOKES and TRANS-
FORMERS 6/-, by post 6/6.

PRACTICAL WIRELESS SER-
g/ICE MANUAL 8/6 by post

WORKSHOP CALCULATIONS
TABLES AND FORMULAE
6/-, by post 6/6.

NEWNES’ SHORT-WAVE
MANUAL, 6/-, by post 6/6.

WIRELESS TRANSMISSION
6/-, by post 6/6.

DICTIONARY OF METALS
AND ALLOYS 7/6, by post 8/-.

THE SUPERHET MANUAL
-6/-, by post 6/6.

PRACTICAL MECHANICS’
E;I/\NDBOOK 12/6, by post

RADIO ENGINEERS’ VEST-
?I”%CKET BOOK 3/6, by post

WIRE AND WIRE GAUGES
(Vest-Pocket Book) 3/6, by
post 3/9.

DIESEL VEHICLES : OPERA-
TION, MAINTENANCE AND
REPAIR 5/-, by post 5/6.

NEWNES’ ENGINEERS’ VEST
gOCKET BOOK 7,6 by post

An‘érléy Works, 207, An/érley Road, -
London, S.1.20. 'Phone : SYD 6258/9.

24

WANTED |
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WANTED 18 S.W.G. Emamelled Copper
Wire ; bcunple price, quantity available to
Bain, 15, Dragon Road, London, S.E.15.

- . >

WANTED, urgently, April issue PRAC-
TICAL WIRELESS in good condition, state
price, all postages returnéd. Also * Class
B” Output Choke.—Kkennedy, 260, High
Street, Arbroath.

WANTED, Mallard Valve PMIDG, good
working condition,—Walker, 2, George
Place, Gourock.

TUITION

LEARN MORSE CODE the Candler way,
See adweltlsement on this page

“ nAmou.ocAnou,."—-smdencs of both
sexes trained for important war-time
Radio Appointments. Also for peace-
itime careers in all branches of Radio and
Television. Boarders accepted. Low |
inchusive fees. College in ideal peaceful
SUI\'}"OuIl'dlll”S ll2d s’camp for Prospectus.
—Wireless College, Colwyn Bay. : . '

y All - obtatnable from or through
Newsagents or from Geo. Newnes,
Lid., Tower. House, Southampton

Street, Strand, W.C.2.

. >
i 4+ B
1R+ 0+ ) UEED( 20 8o+ ) QRENENY 0 O+ b( RILAIY,  JRT Y 7 )J

PRACTICAL Postal Radlo Courses ;
coaching for LLP.R.E. exams. ; qualifying
for R.AF. and A.L.D. posts, booklet.
free.—~Secretary, I.P.R.K., Bush House,

0880 JEED-( 20 0¢: JANED-( o9 00 ;ME(+40 0+ 1IN0 0+ | GIEI(:¢0 0 JIIEP{ 26 9o+ ) QI -+ @ ¢ ) QUIE-( 30 80 )-I-OOM-).'("OO-' L N TRY YN '-("."0')'-(-.0'")“"0 62 JANED( 200 ) SHED( 09 ¢+ )ID-(-+0.02: ) EEID(
' ' ‘ . . ) . . Y P
8 ‘ ' ’
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Practlcal ereless

BLUEPRINT SERVICE

"RAGTICAL WIRELESS
Date of Issue. Blueprint.

CRYSTAL SETS
Rineprints, 64. each. o
1937 Crystal Receiver ., .-
The * Junior ” crystal Set .o

« 1e=-valve : Bluepunts, ls. each,
AJ “ave Unipen (Pentode) .
“vieginners’ One-valver ..
Tre “ Pyramid” One-valver- (HF
Per‘) . Y
T-o-valve : Blueprmt, ls.
"~ Signet Twe (D& I
M cewvalve : Blueprints, 1s. each
e Battery Three (D, 2 LF

(Tra na)) R
Summit Three ('}111 PED D Pen)

All Pentode Three (HI* I'¢% D

(Pen) l’en) .e . .o

Hall Mark Cadet (D, LF, Pen (RCY)

¥. J. Camm’s Siiver Souvenir (HF
Pen, D (Perf), Pen) (All-Wave
Threc) ,e

Cameo Midget Three (D 2 LF
(Trans)) .
1836 \ormtone Three-Four (H’F‘
Pen, HF Pen, Westector, Pen)
Battery All-Wa ve Three D, 2LP
(RCY) .

The Monitor (HF Pen D Pen)

The Tutor Three (HF Pen, D, Pen)

The Centaur Three (SG, D, P) ..

J. Camm‘s Record All-Wave

Three (HF Pen, D, Pen) e

The *“* Colt ”” All-Wave Three (D,
2 L¥ (RC & Trans)) ..

The * Rapide "’ Straight 3 (D
2 L¥ (RC & Trans)) ..

F. J. Camm’s Oracle All-\Vave
Threc (HF, Det, Pen) .

1938 * Triband ”’ All W ave Three
(HF Pen, D, Pen)

F. J. Camm’s * Sprite ""l Three
(HF Pen, D, Tet)

The™ Hnrrlcane ” All-W.’we Three
(8SG, D (Pen), Pen) ..

F. J. Camm’s *“ Push- Button
Three (HF Pen, D (Pen), Tet)

Four-valve : Blueprints, 1s. each.

Beta Universal Four (3G, D, LI7,
C1.B) .

Nucleon C}aqs B Four (SG D
(8G), LF, Cl. B)

Fuary Four Super(SG SG D Pen)

Battery Hall-Mark 4 ('HF Fen,
D, Push-Pull) .. - .o

“ Aeme ” All-Wave 4 (‘HF Pcn, D
{Pe. ), LF, ClL. By~

The * Admiral” Four (HF Pen,
HF Pen, D, Pen (RC)..

. Mains Operated
Two-valve : Blueprints, 1s. each.
A.C. Twin (I (Pen), Pen) .o
A.C.-D.C. Two (8G, Pow) -
Sélectone A.C. Radiogram Two

(D, Pow)

Three-valve : Blueprints, ls each.
Double- Dmde-Tnode Three (¥
Pen, DLT, Pen) = .. .o
D.C. Ace (3G, D, Pen) .. .o
A.C. Three (8G, D, Pen) .. .
AC. Leader (HF Pen, D, Pow) , .
D.C. Premier (HF Pen, D, Pen)..
Unique (HF Pen, D (Pen), Pen) .
Armada Mains Three (HF Pen, D
(fen)) .. e ‘e
F.J. Camm’s A.C. All-Wale Silver
.~ Souvenir Three (HF Pen, D, Pen)
“ All-Wave ”  A.C.
LF (RO))
A.C. 1936 Bonotone (AF Pexf, LP
i Pen, Westector, Per) .
Hans Record All-Wave 3 (III‘
Pen, D, Pen) .. -

Four-valve : Blueprints, 1s each..
-A.C. Fury Four =8G, 8G, D,
A.C. Fury Four buper (b(;, SG,
D, Pen) .. .
A.C. Hall-Mark (HF Pen,
Push-Pull) . .
Um\zereal Hall-Mark (HF Pen D
* Push-Pull) ,
‘ SUPERHETS.

Battery Sets : Bloeprints, 1s. each.

£5 Superbet (Three-valve)

F J. Camm’s 2-valve Superhet .
Mains Sets : Blueprints, 1s. eaeh
AC. £5 Superhet (Three-valve) .
A.C. £ Superhet (Three-mlve) .

C-"

Three (D, 2

Pen) -

b,

-~

T e—

)7vd$

T}

i

T

P~ il

11

- No. of

SPWTL
. PwWo4 -

STRAIGHT SETS. . Battery Operafed.

PWSIA
T PWS8s

PW93

PW76

PW1e-

- PW3ST.

PW30

PW4s
PW49
PW51
. PW33
53
PW61
PW62
PWG4
PW69
PW72
PWS2
- PW78

PW84 .-

PW87

PWS9

- PW92

PW17

"PW3I4B

PW34C
PW46

PWS3

PW9o

PWI8

PW3i
PW19

PWa3
PW25
PW29
PW350
PW35B
TW36A

- PW38

PW350-

PW54
PW56
| PW70
PW20
PW34D
PW45
PW&7
PW4)
PWi2

PW43
PWa2

F. J. Camm’s A.C. Superhet 4. -— PW59
F. J. Camm’s Umvelsal £4 Super- w7 .

het 4 . —  PW60
-* Qualitone ” Umversal Four .' v e

PW73
.Four-valve : Double-sided Blueprint, 15, ﬁ .
Push Button 4, Bltterv Model ..
. Push Button 4, A.C. '\rIams Model

SHORT-WAVE SETS. Battery Operated
One-valve : Blueprint, 1s,

“Simple 8.W; One-valver . . .o PWwWsSs
Two-valve : - Blueprints, 1s. each, R
Midget Short-wave Two (D, Pen) —  PW3BA
The * Fleet” Short-wave Two R
(D (HF Pen), Pen) .. PWO1
.. Three-valve : Blueprints, 1s. each, A
- L\perlmenter s Short-wave Three o
. (3G, D, Pow) .. — PW30A
« The Prefeet 3 (D, 2 LF (RC and ar . R
Trans)) s PwWe63s
The Bdnd-%pread SW 'rhree o
(L& Pen, D (Pen), Pen) .o — PWGS
PORTABLES
Three-valve : Blueprin!s -1s. each,
F. J. Camm’s ELI® Three-valve
Portable (HF Pen, D, Pen) .. ™ —_ ' PW65
Parvo Flyweight Midget Portable -
(8G, D, Pen) .. .o rPwW77
Four-valve Blueprinf, ls
“Imp” Portable 4 (D, LF, LF
(Pen)) .. .. .. - Pwse
MISCELLANEOUS
Bluepriht 1s.
S.W. Converter-Adapter (I valvel —  PW48A

AMATEUR WIRELESS AND WIRELESS
MAGAZINE
CRYSTAL SETS

}22 10. 08 PWQJ

" One-valve :

o

- These Blueprints are drawn full size.

- Ceopies of wppropriate issues containing
descriptions of tliese sets can’'in some cases be
-supplied at the following prices which are addi-
- tional to the cost of the ])’lue"n'mt ‘A dash before
. the Blueprint Number indicates that the issue
is out of print.

Practical Wireless (issues dated prior to June
1st, 1940) 44d. Post Paid
(Issues dated June 1st to July 27th,
‘1940) . 5d. Posi Paxd
(Iseues dated September, 1940, to November,
1941) - . '7d Post Paid
(Issues dated December, 1941, and after)

- 10d Post Paid
"~ Amateur Wireless .. 44, ‘os
Wireless Magazine - .. 1/4 .,
The index letters which precede the Bluéprint
- Number indicate the periodical in which the
description appears: Thus P.W. refers to
PRACTICAL WIRELESS, AW, to dmateur
Wireless, W.M. to Wireless Magazine,
© . Send (preferably) a postal order to cover the
- cost of the Blueprint, and the issue (stampsover
“6d. unacceptable) to PRACTICAT, WIRELERS
Blueprint Dept., Géorge Newnes, Lid., Tower
Housge, Southampton Street, Strand, W.C.2.

Mains Sets : Blueprints, 1s, each.

Heptode Super Three A.C. .o WM359
) PORTABLES
Four-valve : Blueprints, 1s. 6d. eaeh,
Holiday Portable (3G, D, LP,
Jlass B) . - AW393
Family Portable (HF D RC ‘
Trans) .. — AW 447
Tyers Portable (SG D, 2 Txans) L e "WM367

SHORT-WAVE SETS. Battery Operated.
Blueprints, 1s. each.
SW. Onc-valver for America P.W.15.10.38 AW429

. Biueprints, 6d. each. Roma Short-Waver .. . = TAW4S2
Four-station Crystal Set.. .o — AW427?
1934 Crystal Set . Ve — AW444 Two-valve @ Blueprmts 1s. each.
. 150-mile Crystal Set S S — - AW450 Ultm-shm;t Battery Two (su det, ,
STRAIGHT SETS.  Battery Operated. Pen) .. x - WM402
.One-valve : Blueprint, 1s, " Home-made Coil Two (D Pen) i AW440
. B.B.C. Special One-valver .o — AW387 . Three-valve : Blueprints, 1s, each _
Two-valve : Biueprints, (1s. each. - ) Experimenter’s 3-metre bet D, : .
Melody Ranger Two (D, Trans).. — - AW388 Trans, Super-regen) . - AW438
Full-volume Two (SG det, Pen).. —  AW392  The Carrier Short-waver (SG, D P) -WM390
A Modern Two-valver . - WM40Y .
Three-valve : Blueprints, 1s. each Four-valve : Blueprints, 1s. 6d. each. .
-£5 58, 8.G. 3 (SG. D, Trans) .o e AW412 _A.W. Short-wave World-beater :
Lucerne Ranger (SG. D, Trans).. — AW 422 (HF, Pen, D, RC, Trans) o - AWA436
£5 58. Three: De Luxe Version ’ . Empire Short-waver (3G, D, RO, ,
(SG, D, Trans)., AWA435 Trans) .. - WM313
. Transportable Three (%G D Pen) — WM271 Standard Lour-vah er Short-waver o
~Simple-Tune Three (3G, D, Pen) —  WM327 (8G, D, LV, P) . .. oo W= WNM383
Eclonomy Pentode Three (SG, D WM337 Sdpe rhet : B}ueprint 1s. 64 ’ ,
© Pen) . .. .. .. .o —_ WM337 . o PPl P e e
“ W.M. »” 1004 Standard Thfm . . Slmphﬁed Shprt-wave buper ‘e . "-'f,_‘ . “ M397
(SG, P, Pen) .. .. —  WMS35L . Weai , ..
£€3 3s. Three (SG, D, Trans) 2 T WM mgovaie Bloepie roraled,
11935 £6 6s. Battexy Three . (3G, . Two-valve Mains Short-waver (D .
D, PPD) .e — WM371 Ten) A.C.- = AW453
I’TP Three (Pen D Pen) .e —  ‘WM389 . e
Certainty Three (SG D, Pen) ., =~ = WM393 " . in .
Minitube Three (3G, D, Trans)-... WM396 Eg?&;:ge(s(?l%?pf’;lf)s’A]_%, . - WM352
All-Wave Winning Three (3G, D, , o ° I e '
Pen) . — . WM#00 Four-valva ;: Blueprint, 1s. 6d.
-~Four-valve B}ueprints ls 6d. each Standard Four-valve A.C. Shorte _
63s. Four (S&, D, RC. Trans) .. — . AW370 waver (3G, D, RC, Trans) .. -
Self-contained Four (8G, D, LF, ' ’ ,
CcL By .. — WM331 MISCELLANEOTS -
Lucerne Straight Four (8G, D, L S.W. One-valve Converter (Puce '

LT7, Trans) . C—— WM350 6d.) . — AW329
£5 5s. Batt°1v Four (HF, D, 2LF) © —  WM381  Epthusiast’s Pow er Amphﬁer Q /6 -  WM387
- The H.K. Four (qG, SG, D, Pen) = -—  WMI84 Listener’s j-watt A.C. Amphﬁer <o ~ .
The Auto Straight Four (HF Pen. - i (1/6) . — WM392
HY Ten, DDT, Pen) .. “WM404 Radio Unit (2v.) for WM 392 (l/-) - WM398

Five-valve : Blueprmts, 1s.6d. each Harris Electrogram battery am- .
Super-quality Five (2 Hl‘ D, RC, plitier (1/-) . — Wmsgg
Transy .. ’ —  WM320 De Luxe Concert AC. “Electro- '
Class B Qﬂadradyne @2 SG D L!‘ B aram (1/-) — WM403
Class B).. - == WM344 New sStyle Short-wave Adapter :
New Class B Flve @ SG, D, LF. Co a- . ce e == WM3S8
Class B).. ] — ' WM340 fTrickie Charger (6d) . e’ == AW462
e D_!ams Operated. ~ Short-wave Adapter (1)) e == AW4G
Two-valve : Blueprints, 1s. each Superhet Converter (1/-) - . - AW4ST
Consoelectric Two (D, Pen) A.C. - . AW403 B.L.D.L.C. Short-wave Lon’ertu -
- FEconomy A.C. Two (D, Trans) A.C.  ~— ~WM286 /) ~ .o - WM403
. : . - r - Wilson Tone Master (1/~) -— WM406 ™
Three-valve : Blueprints, 19. each. ' The W.M. A.C. Short-wave JdD-
Homwe Lover's New All-Electric verter (1/-) .. e . - WM408
Three (356, D, Trans) A.C.. L — AW383 — e - — - _ ;
Mantovani A,C. Three (H.F. Pen, y N - v
D, Pen) o W | ADVICE |
£15 15s. 1936 A.C Radxogram N v
(HF, D, Pen) .. - WM401 FREE BUREAU COUPDN ]
val . Ll e . . .
i‘f{’%lxgd‘{emngl?e‘ﬂ?’ts 115,93;1 .e.aeh - WM320 :.Thas coupon is available until October |
Harris’ Jubilee Radiogram (HF, . 3rd, 1942, and must accompany all
Pen D, LV, P) . . WM386 ] Y ' . pany |
: SUPERHETS. Queries and Hints. .
Battery Sets : Blueprints, 1s. €d. each. et PRACTICAL WIRELESS, OCT., 1942. l
*Varsity Four . .o .. WM395 I ! * ,
The Regquest All-Waver .o . - WM407 — T p—— ....‘

GEORGE NEWNES, LTD.,

‘All apphcamom respecting Advertising in this Publicatibn should be addreSbed to the ADVFRTISEMENT DIRECTOR,
Tower House, bouthampton Street, Strand, London, W.C.2.

Telephone : Temple Bar 4363.

WM391
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IT TELLS HOW
TO MAKE YOUR
“FUTURE SECURE

In the more competitive days of peace,: technical trammg will be a vital necessnty to

‘the Engineer who wishes to safeguard his position and make advancement.
& ENG!NEERING OPPORTUNITIES ” will show you how to secure this all-
important technical training quickly and easily in your spare time. This 112-page
.book is full of valuable information and explains the simplest way of preparing for
‘recognised Examinations. Among the courses described are:

A.M.I.Mech.E. © AM.LE.E. AF.R.AeS.
Inst. of Production Engineers. City and Guilds. Air Ministry Lic_ences..
“Meckanical Engineering. Electrical Engineering. Aeronautical Engineering.
Draughtsmanship. ‘ Installations, - . A.M.LA.E.
‘. . . EICCtrlClty Supply. -'—-'
Tracing. A.M.LC.E , ‘ Repair Certificatés,
‘orks anagement. v e ———— » : v utomobile Engineering.
Works Mana; t A »bile E
#' Jig and Tool Desiga. . Civil Eagineering. - Garage Management. i
; | e . .
- Maintenance hngmeermg ' Strqctura-n Des;g’n. , AM.Brit.1.R.E.
Diesels. . IM_._ : Wireless. ) ~ i
»Jnspectxon. Building C_dnstruction. . : RHC“O" Servxcmg. , '
' v " Clerk of Works. - Tel#vnsmn etc ., etc.

~ Special Courses for London Matriculation and RAF ‘Mathematics.

You cannot afford to miss resdling * ENGINEERING OPPORTUNITIES.”

.-

§ in stamps.

......................

'Addfess......-.;. P PO e BO AV gm0 e

Write (or
forward the coupon) for your copy, and subsequent matter, immegdiately. Sent (post free) on
recelpt of Z‘d in stamps. |

i oot pmovd “~~~“~~“~‘~~A* -.“ﬁ-ﬁ —

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

409a, SHAKESPEARE HOUSE, STRATFORD PLACE LONDON w.i

i

1

! P]ea.se forward (post free) . your ll’-p&ge handbook “ ENGINEERING OPPOR-,‘
I-.,TUNITIES ” and subsequcnt matter’ relatmg to the Instxtute, for w}uch I ehclose 2 d.'
|

i
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