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LEADS
JENTS

Every part made by
Lewcos is a speciality in
the strictest sense of the
term: the most advanced
in design and most ac-
curate in manufacture,’

Stocks of Lewcos
Compoenents of every
description are held by
all first.class radio
dealers.

Write to Radio Publicity
Dept. W, for descriptive
lcaflets ~of - the com-
ponents you require.




Radic Compon-
{(3rd  edition)

alsa free

Receivers.

Pr. V.2,
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SPECIFIED IN SONOTONE 4| [lave you theard
THE MEANING OF

PATENTED

PURE TONE .

It s the ideal of radio
reproduction ; a differ-
ence in purity, sensi-
tivity and tone that
only the MoToR
5.40 Unit—with its
patent compensating
ormature—can  give.
Yet it's a difference
that you can afford.
The 5.40, like all
MoToR  speakers
and units, is moderate-
ly priced.

2776
YORK (as illusirated}

Cabinct Speaker 2/6
is obtamable frem all Radio Dezalers, :n;]aody::f lhe

G
OOI ~ +0002 -
ER

SOVEREIGN PRESET
. CONDENSER

Despite its simplicily, this famous Sovereign
Component has done more than any other
towards solving the problem of selectivity
in a cheap and efficient manner. ~ Accurate,
reliable, and up to Sovereign’s high standard
of manufacture, such a component 15 well
worthy of inclusion in the Sonotone Four,
Send for the * Practical Wireless's” splendid new receiver.
1933 Sovereizn The Sovereign Preset Condenser as specified

ent Calalegus

Sovereign

Battdtae @Y

Sovereign f"
“Ambassa-
dor'’ and

" Viceroy ™ (iR,

® [ OUDSPEAKERS
Al all good Dealers or  TEKADE RADIO & ELECTRIC Ltd,
Write for illustrated list 147 Farringdon‘ Road. London, ECL

Sendto Dept. ‘?NUF,«\ X

Fit Dar'o Valves in your receiver and its sensitivity, range and volume will increase
enormousiy, Do not tolerate valve deterioration. Why let “those worn-out valves spoil
your reception when, at such a Ettle cost, you can restore the original sensitivity and
purity of your set with Dario Valves. You will be amazed at the improvement.

FREE—Write to us now and we will send vou free the Dario Bocklet which ilustrates the
full Dario range of valves together with slopes and all technical informatien. If you are
in doubt as to the valves you should be using in your recetver, write to us for
a Free Valve enquiry coupon, and we shall be pleased to tell you the correct
valves for your set.

DARIO 2-VOLT. DAR!O AG MAINS VALVES {l H..

I DARIO Screenoadion Tvolt .. . 12/6 © i DARIO A.C. Screcusdion . 13/6

i DARIQ Screenodion Variable-Mu P 136 & ¢ o ) H
DARID Universal Blvolt raduced to . - 5}: I DARID AC. S'tzpbr Screenndion (Steep slope) s 1346
DARIO Super H.F. Bivolt reduced to .. . 5/- i i DARIO AC, Variable-Mu Screenodicn .. 13/6
DARIQ Detector Bivolt {(non-microphonic) to . 5/- i : DARIO AC. Super D

i DARIO Super Detector Rivolt reduced from .. 6/8 fo 5;—- i I DARIOAC S P Hc;cctoi r,?iucul to . e

¢ DARID Super Power Bivalt reduced to .. 6/6 ¢ : . uper reduced to . " /8

! BARIO Hyper Power Bivolt reduced 1o .. 7/~ i 7 DARIQAC Super Power . .. .. 10/
DARIQ Poivodion {multi-grid) .. . as 12/6 : @ H

DARIO A.C, Polyodion (muiti- "ndi .. .. 13/6

T T L e T P P P

DARIGC D.C. MAINS VALVE Z0-VOLT FULL-WAVE RECTIFYING TUBE:

{LH.}. P {(2-YOLT A.C.).
DARIO D.C. Screenodion e e 15/~ § i DARFO F.W.1 (2x250 v-60 m.a.) e o/~
DARIO D.C. Super Deteclor .. .. . 18 ;i DARIO F.W.2 (2x350 v-120 m.a.j .. .. 14/~
DARIO D.C, Super Power . . .. 12/6 : : DARIO T W 3 (2x500 v-120 m.a.) . 14/~
DAR!IO D.C. Polyodion (multi-g md‘ . - 15/6 E Also the usual 4-volt battcry range
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Has a rising response curve from 1,800 to

1
4,500 cycles.

2 Balances any form of sound reproduction.

3 Restores a weakened treble to its correct
value.

4 (ives a variable compensation and, there-
fore, complete control of tone correction.

5 QCives the required tone correction with-
out an extra L.F. stage.

6 Becomes at will and instantly a normal
straight-line transformer.

1 The ideal L.F, coupling for selective sets.

Particularly useful where the same L.F.
- amplifier is used for radio and gramophone
reproduction.

Step-up ratio, 1:7. Can be used in all the usual methods,
either direct coupled or choke or resistance fed, with or with-
out the tone correction feature in each case. I5,
List No. D.P.33 ] -
o
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PRACTICAL WIRELESS

OQciober 8th, 1932

“Practical Wireless”
PRESENTATION

VOLUME FOR
EVERY READER

mmmmm—m— i No reader can afford to be
NEWNES’

witcllmut the amazift{lg encyclo~
¢ peedia which is offered to all
WIRELESS i readers of PRACTICAL WIRE.
: CONSTRUCTORY : }‘ESS to cofmmemgrate the pub-
: lication of the first number.
;ENCYCLOP!EDIAE The entire contents, written

fereernnnn o - and edited by the most accom~
plished desizners and writers on the practical side of
wireless construction, are presented in a new and attrac~
tive manner. The whole field of wireless construction
is covered by its pages, and the volume is remarkable
for the number of practical diagrams used to illustrate
the text. Every wireless enthusiast will find this
volume a treasury of knowledge.

MAKE SURE OF YOUR

PRESENTATION
BOOK

POST THE
RESERVATION FORM

IN LAST WEEK’'S (OCT. 1st) ISSUE OF
“PRACTICAL WIRELESS”

Before the Closing Day,
OCTOBER 12th, 1932.

DON'T WASTE TIME. If you do not act immediately you will

lose your chance of obtaining this invaluable Presentatien

Encyclopedia—DON'T HESITATE. Order immediately a copy of

the October lst issue of PRACTICAL WIRELESS, containing

full details of our generous offer, together with Reservation Form,

for your Gift Volume which you must send in to us by Wednesday,
October 12th, 1932.

URGENT

Ask your newsagent to-day.to get you a copy of
last week’s “ Practical Wireless™ (issue dated Oct. 1)
or obtainable, post free 4d., from Geo. Newnes, Lid.,
8-11, Southampton Street, Strand, London, W.C.2.
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EVERYTH!NG RADIO

CAKRIAGE PAID TO YOUR DOOR.

ey

" THIS YEAR'S WINNER

“ LISSEN SKYSCRAPER 3.” Send H
Chassis mode! with (Lissen) $.G., H
Detestor and Pentode valves, Gash 3 H
Price £4/0/6. Carriage Paid.

Balance in 11 monthly paymenls of B,IS. only

GOSSOR NIELOBY MAKER. Mode] .:34 qend

with Metallised Variable-Mu S.G. and Iretector 101’

Valves, Power Valve and Cabinet, -
Cash Price, £6/7/6. only

Balance in 11 monthly payments of $1/10.

GOSSOR MELGDY MAKER. Model 335, Send
Complete with valves, speaker and c;\binet.'lu
Cash Price, £T/11T/6. Carriage Paid. -
Balance in 11 monthly pavments of 14/18. only
COSSOR ALL-ELECTRIC MELOPY MAKER. Send
Model 336.  Complete with valves, cabinet a11r121 /1
speaker, Cash Price, £11/15/0. Carriage Paid.
Balance in 11 monthly payments of 21f7. only

SLEKTUN SCOUT $.G6.3.—5.G., Detector and Sead
Power. Dilot Author Kit " A" (jess valves 8/1
and cabinet}, CashorC.0.[>., £4/8/6. Carriage
paid. only
Hatance in 11 monthly payments of 8f1.

R & A “VICTOR " PERMANENT-MAGNET With
MOVING-COIL SPEAKER DE LUXE. With 6 5
§-ratio input transformer and protecting grill. Jl
Cash Price £3{10/0. Carriage Paid. order
Balance in 13 monthly payments of 6f5.

EPGCH “20 € PERMANENT MAGNET Send
MOVING-COIL SPEAKER. (New Edition). 6!6
With 3Z-ratio input transformer. Cash l’uce
£1/15/0. (,1rnat:c Paid, only
Balance in 5 monthly payments of 6/8,

BLUE $POT PERMANENT MAGNET MOVING Scnd
GOIL CHASS81S. Tvpe 99 P.M. Includipg 5/6
matched transformet.

Cash price, £2/19/8. only

PRACTECAL WIRELESS

IMMEDIATE DELIVERY ~KITS OR

PARTS

LONG RANGE
EXPRESS 3

Described in *‘ Practical Wireless”
September 24th, 1932,

Complete PILOT AUTHOR
KIT “A”

Balance in 11 monthiy payments of 56.

NO DEPOSIT. Strict -

-Prrw cy. .No third
y.collections, We.
eal with you. direct

{ BLUE SPOT SPEAKER 1
UNIT AND CHASSIS. Send
| TYPE 100U. /

T Cash Price S1112/8. Carriage

: Paid. only
! Balauce in & monlhly paymeats

: of Bf2.

ATLAS ELIMINATOR. Type A.C.244. Thice Send
tappings. S.G., detectorand power. Outpui ¢ 5/6
120 volts at 20 mfa. Cash Price #£2/18/6. %/
Carriage Paldl. only
Batance in 11 montlk!y payments of 5{8.

GARRARD INDUCTION GRAMOPHONE Send
MOTOR. Tor A.C. mains. Model 202. 4/1
Mounted on 12-inch nickel motor plate with
futly automatic electric starting and stopping only
switch, sii Price £2/10/0. (,ﬂrn'\ge Paid.
Balance in 11 monthly payie) ents of 47,

*HOW TO BUILD
4 SHORT-WAVE SETS”

Edited and written by Mr. G, T.

KELSEY the farmous Short- Wave

Expert, *' Popular Wireless.” The

only book exclusively devoted to =

Shert Waves, Lescribes 4 efficient

sets with qu working instructions

and operating notes, 48 pages and 4-colour cover.

Sold in thousands at Olympia. Obtainable from

all Bookstalls and shops, W. H. Smith & Sons

ar direct.

and Cabipet

£5-11-6

Paid,
5. d.
5 ¢

KIT of specified parts with
Ready-drilled Panel and
Chassis; excluding valves
CASH
C.0.D,
Cavr. Paid,

or 12 monthly payments of 10/2, Carr,
£

1 Peto-Scott Cabinet in Oak w1
1 Celestion Soundex Moving Coil
Loud-speaker .e 1
3 COSS0R Valves: (1) ‘_."2.0 V SG -
(3 210 H.F., (1} 230 P.I. .. 2
Any

IMPORTANT plied separately

for ¥ Practical Wireless” Sets. If value over
10f- sent C.0.D. Carriage Peaid. We pay
all post charges. .

DOLPHIN

STRAIGHT THREE

Described in “Practical Wireless”
September 24th, 1932,

KIT“A”

CASH
or €.0.D.

Carr. Paid,

76
10

items sup-

Complete PILOT AUTHOR
KIT of Specified Parts with
Ready-drilled Panel; cx-

cluding valves and cabinet

£3-7-6

Or 12 monthly payments of &2, Carr, Paid.

£ s dd
2 l\Iulhrd \'ﬁves PM.2D.X., P.M,

1 L.F. 2 9

1 Llaxlon “ Doiphm Three ' Labmet,
without chassis ., 013 %

T * MOTOR * S.40 Super Power Urit
with Cone Chassis .. . . 13 0
IMPORTAN Part Kits, miscel-
laneous components

or accessories are avatlable under our own
Easy Way H.P. System. Send us list of
your wants. We will quote by return with-
out any obligation.

for swhich 1 enclose £ s,

1933 WALNUT
ADAPTAGRAM

Trade Mark
grecified by the Auther Tor the Long Range
Express 3.

Dimensions *
Height, 384in. ;
wikth, £1{in, ;
depth, 15§ln H

Com parimen i,
17 x 18t in.;
Clearance Pe-
tween

in. Ready
fitted with baok
Bafie Board
B/6  extra il
reqeired.

.MODEL A Convert your ciisling Set fo
" ’ a Radio-sra Comes to you
with wvigncited Ffront as 1lllmllatfd and motor
board, ready to {akc your cwn Set, Gramophone

Motor and Pickup. No skill or cxpensive tools
are reguired te  tramsform  vour  Radio  into  a
combinalion instrument, preseotinz tle

professivnally dnisked appearance of ile

mo-t, Jaxurious Radio-Gramophong money o
it buy. 12 nonthiy pavments of -6/%

Carriage and Facking 2/6 evtra Xugland and Wales,
MODEI, B with {arrard MODZL € with Collaro Tn-

Doeuble Spring  Moter. 127 ductjon Bie Motor with
‘Turntahle. Automatic Step. Tene-Arm, Pick-up and Vol-
BT, Tone-Arn will Pick- e Contrel in one Uuit,
ug, aikd Volome Control 12" Turntable. Antomatic
comeplete.  Auntomaiic Needla Stop. Automaiic Nzedie Cup,
Cup. (For A.C. Matns).

Cash or C.0.D. Q sh or COD G
or 12 monthly N or 12 monthiy N
paymeats of 12w, 8. paymenis of 139, 8.

1933 KELSEY Su37:

‘Tune-in {he Shurhancl Staticns Tunes in the
on your preseai sel. Plug the World’'s Short
el Short- wav — - -
il ortewave  Adaptor Wave Stations on
your Existing Sef.

it fily withont ang aiteration.
No extra valve required; mno
ectra appataius, Ready for im-
mediate use and sold compiete
withh  Dial  Calibration  Chart
and slmide toning noise, * How
to  Hear  tke Baort«Bave
Atations,"” specliaily compiled by
an expert.

CASH’ or C.O.D,

payments of H/8

ADAPTOR

Or B monthly
PIL.OT BAND-PASS UNIT

Whelher your set ig Mains or fastantly converis an
Bottery  operated, the PILUT Sap to Band. P oy
BAND-PAS1 UXIT cuis oul

Taning with Needle-

prozezmine interference etfectively vEE
sharp Selectivity.

and sharpens Luning to npeedles
point selectiviig. It is simple
io attach und can be operated
Ly anyore withont  technical
kuowledye. Ko valves or extras
required.

CASLL or C.O.D.

Or G monthly

25'-

paymeots of 4/0

PETO-SCOTT CO. LTD. 77, CITY ROAD, LONDON, E.C.1

Dear Sirs,—Please send me C.0.D/CASH/H, P, 5
d. CASIH/H,P, Deposit

Send me your FREE 1833 Catalogue.

ADDRESS

1’1\ W, 8/10/32,, ...
Wt Tmi Shaw B

........ Frvreasragreniersansagarian

[
|
[
[ NAME
i
[
]

{" Ilua Eofborn, fpmfan W a0,

L T TP TP 1P R RN

T({(‘pﬂa?’i' 1\0

I.I‘albom 4243,
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This is the only kit you can build yourself
employing such HIGH POWER VALVES

INCLUDING VALVES
CABINET AND*

LOUDSPEAKER

Use your own hands, save|
pounds & get a better set/

SKYSCRAPER WITS

LISSEN LTD., Dept. P.R.2, Worple Road,

YOU CANT
6O WRONG

—YOU ARE
TOLD WHAT
TO DO WITH
EVERY SINGLE
NUT & SCREW/

INCLUDING METALLISED 5.6}
VALVE HIGH MU DETECTOR €l
| ECONOMY POWER PENTODE 8

Thex_’e never has been the equal of this set within the range of the home constructor
~—this new Lissen Skyscraper is the only one on the market that you can build
yourself, employing Metallised Screened Grid, High Mu Detector and Economy
Power Pentode Valves. No factory—however well-equipped—can build a better
receiver. No manufacturer, however large, can produce a receiver whose results
will surpass those you will get from the Lissen Skyscraper you build yonrself, It
is the onfy battery set that can deliver

sach power—yet the H.T. current con- LISSEN COMPLETE CONSTRUCTIGNAL

samption is far less than that of the
average commercially-designed 3-valve C H Al R T
To

set,
“ PRACTICAL WIRELESS ” READERS
Oy you can buy the Lissen Walnut Consolette
cabinet and loud- =|

Yet the Lissen Skyscraper is made simple for
Send Coupon below for your copy of

Skyscraper, Cabinet and Loudspeaker com-

speaker is only£6 5s,

You to huild, Elahorate care has been taken to
ensure your success by giving—in the Sky-
scraper  Constructional Chart—such detailed
instructions and such profuse illustrations that
everybody, with no technical konowledge ox
skill at all, can build it quickly and with com~
FREE CHART!
binzd as illustrated. It holds all hatteries,
and accumulator and loudspeaker as well, I F oS T = e murmud o s m e - -
makes cvorything self-contained. A speciali
Peatode Matched Balanced-armature Lowd- 5
speaker, of great ,
power is supplied ¢
L3
3
'

Please send me FREE copy of your i/~ H
Skyscraper Chart.

Name

Address .

plete certainty of success,
You buy the Lissen Skyscraper Kit camplete
with valves—a Lissen Metallised $.G., a High
Mu Detector, and a Lissen Economy Power
Pentode Valve — aud the price is ounly 89/6.

with the cabinet

and the price of the

Skyscraper Kit

complete withy ... Bty
valves and this

P.R.2

ISLEWORTH, Middlesex.
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YOUR LAST CHAMCE OF OBTAINING THE “WIRELESS CONSTRUCTOR’S ENGYGLOMEBIA." See Below

PRACTICAL WIRELESS

F. J. CAMM
Trchnical S:aff:
H. J. Barton Chapple, Wh.Sch., B,5¢, {Hons), A M.LE.E.
Frank Preston, F.R.A.,, W. . Defaney, W. B, Richardsen, :

Qct. 8th, 1932,

RounD THE WORLD OF WIRELESS

Instantaneous Success of “Practical Wireless®”
PTIMISTIC as we were regarding the
suceess of Pracorican WinkLess, the
fact that the paper went out of print by
10 a.m. on Wednesday, September 21st,
the day of publication of No. 1, affords
tangible proof that we were right in our
belicf that there was real need for a paper
entirely devoted to the practical side of the
fascinating hobby of wircless, The
avalanche of repeat orders which poured
into. the publishing department demon-
strated in no uncertain wav that large as
our estimate of the potential market was,
it erred on the low side ; for notwithstanding
the fact that two reprintz of many thousands
were rapidly rushed through the prosses,
they were immediatcly absorbed and on
the following day we were again “ o.p.”
We express our regrets, therefore, to
the thousands who were unable to obtain
a copy of No. 1,

Further Evidence
IF further cvidence were needed of our
success, o weighty mass of letters from
enthusiastic readers, which descended like
a cataclysm upon the editorial offices,
would provide it. May we thank the
many thousands who have taken the trouble
to write in apprecistion of our efforts, and
assure them that we shall vigorously
pursue our practical policy. Regard Prac-
TICAL WIRELESS as your guide, and onc
which will vrovide genuine scrvice to
readers in difficulties with their sets.

Hali-guineas for Readers

F you have a practical idea of your own
l which vou think would help other
readers, send it in to wus, marking the
envelope * Wrinkle.,”” For every item used
we pay the sender half-a-guinea. It is
scarcely necessary to add that all such
items must be the original work of the
sender,

‘The Wireless Construetor’s Encyclopadia
_RGALISING that many readers could
not obtain No. 1 of Pracrican
WirEsLEsS, and so were unable to gualify
for the WIRELESS CONSTRUCTOR'S EN-
CYCLOPEDIA—the souvenir volume .which
we specially produced for regualar readers
. to commemorate the publication of No, 1

. of Pracrcal. WiIRELESS-—we have extended

the cloging date for reservation forms so

that all rcaders may have the opportunity
of securing one of these valuable works
of reference. It is amazingly complete,
exhaustive in its treatment, generously
illustrated, and the entire contents are
arranged in encyclopaedic order so that
vou can rapidly consult the exact piece
of information rou require.  No such
volume has ever heen published before,
a fact which readers of our announcement
on pages 56 and 57 of No. 1, and pages
80 and 81 of Neo. 2, quickly recognised,
for thousands have already registered
and thus made certain of their copy of
this traly comprehensive work. The oppor-
tunity for you—if you have not already

3

£y

NEXT WEEK!

FREE 1'- BLUEPRINT |

of the

SONOTONE FOUR

The very latest four-valver |
| for the home constructor.

| ]
i Selective, Cheap, and =a
Station Getter!

3 " ¥

fay

taken advanfage of it — appears on page
118 of this week’s issue. The conditions
are simple, so sign and send the coupon
to-day, Don’t miss your last chance.

Aluminium Chassis or Wooden Basehoard ?
ILL the alaminium chassis eventuaily
entirely supersede the wooden base-

board whick hag held the ficld for so many
vears ? The aluminium chassis un-
doubtedly makes a neater and more
workmanlike job, but for simplicity and
quickness of assembly the baseboard scores.
The latter provides little scope for originality
of arrangement.  Weé should like to see a
“littte more workmanship “in’ " hofne-con-
structed sets—and a little more uniformity

on the manufacturing side, parbicularty
with regard to holes and mounting luga.

The One-hole Fixing

HE onc-hole fixing is, of course,

theoreticaly ideal, but practically it

often gets rid of one difficulty and provides
another, This is generally true of variable
condensers, most of which require a hole
of from 2in. to 3in, in diameter. Most
hand drills will not accommeodate drills
beyond lin. diameter, and the amateur is
therefore left to his own devices to open
this out to the required size. Quite often
the device consists of a few seconds” brutal
work with the tang of a file or .any other
tool which will make some sort of a hole,
The tang of a file will give a hole of conical
formation, and the result is that th2
condenser, when of the pancl-mounting
sort, does not remain locked for very long.
It does not matter so much, of course,
when the condenser is of the baseboard-
mounting type.
Criticisms of Programmes

AY we say, in response to those dozens

of readers who have written suggest-

ing it {as well as to the many who have
offered to write such matter) that it will
form no part of our policy to criticise
programmes. That scl-imposed task is
already undertaken by almost every daily
and weekly paper, and no useful purpose
would be served in adding to the number.
A wireless programme is not like a theatre
programme, where well-directed and fair
criticism often results in the production
being improved. A wireless programme is
ephemeral in its nature ; and much of it is
of & non-recurring nature. Criticism must,
therefore, be jejunce in character and, we
feel, not of interest to readers of this
paper. While the eritics arc ploughing the
air, let us get down to something practical—
and constructive /

Recording Plant for German Transmissions

ERMAXN listeners miss wvery few

-worth-while  broadcasts even if the
specific . relay has taken place .at an
incenvenient period of the day, as most
of the studios operate rtecording. plant.
The broadeast [is ‘registered. on wax and
stured for transmission at a-more suitable
hour of the evening. DMore uwse of this
system: is pade in  the  Gernvan “studida
than on this side of the channecl.
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Exchanged Wavelengths of Dutch Staiions
N BSeptember 30th, according to their
usual custom, the Dutch broadeast-
ing stuadios  cxchanged  wavelengths
for a further period of three months. The
AVR.O, VARA and VPRO, pro-
grammes announced as emanating {from
Hilversum may now again be heard on
296.1 metres and the K.R.O, and N.C.R.V.
broadcasts {Huizen) on 1,875 metres. In
the meantime the power of the transmitter
on 296.1 metres has been increased to
20 kilowatts, thus bringing the best Dutch
programmes weil within reach of most
set-owners in the British Isles. In the
majority of instances the initials of the
radio associafion responsible for the radio
entertainment follows the call Hier Huizen
or [Tier Hilversum in the announcements,
The Dutch broadeasts are carried out by
various groups under the direct control

 of the Minister of Waterways.

New Austrian 100 EW. Station
LTHOUGH definite confirmation has
not yet been obtained, it would
appear that the Austrian  authorities
for the new 100-kilowatt station now under
construction on Mount Bisaisberg, near
Vienna, intend to use one of the long-wave
channels, namely about 1,240 metres, for
the broadcasts. 'Jests carricd out during
the past five months on and around this
wavelength have proved it eminently
favourable for a transmitter of this high
power. 1t is likely that the 5F7 metre
channel at present used by the Tlosenhiigel

transmitter will be given up.

Danish Exchange of Programmes
EXCHANGES of programmes are to

take place shortly at regular intervals
between Copenhagen and  Stockholm,
and in particular on those evenings when
one of these cities effects a relay of an
operatie performance from a State theatre.
'Thiz will prove of advantage to listeners
in, Great Britain inasmuch as it offers
alternative long-wave channels on high
power, namely, Kalundborg and Motala,
These broadcasts ~will also be put out
through OXY, Skamlebaeck (Denmark) on
31.51 metres.

Picture Transmissions from Paris
ICTURE transmission as distinet from
television has not yet died out,
although but little is mentioned in
the Press of any striking new develop-
ments.  On 1,190 metres, however, towards
10.0 p.m., the Bélin Laboratory at Rueil-
Malmaison (Paris) occasionally transmits
cxperimentally  interesting pietures and
decuments. It is stated that these broad-
casts ean be recorded by instruments which
were sold previcusly in this country for
another system. The e¢all is FSBO in
morse letters and announcements in regard
to the broadcasts are regularly made in the
French language.

Radio Nermandie Transmissions
0 attract attention to its broadcaste
Radio Normandie (Fécamp) has
organised a series of competitions for
listeners in the United Kingdom.  Although
during the day entertainments are given
which are of interest to local subscribers,
most of the sponsored transmissions in
the later hours and particularly on Sundays
are intended for listeners in the Rritish
Isles.

"‘n-“d-u-bu-—u-m»-u-< I A |- ] Q!

i INTERESTING & TOPICAL

) -

PARAGRAPHS

REAL PORTABLE
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This portable radio set is an importani part of
the back pack of this member of the United
Siafes Forest Service. It is used in quick
reporling and communication during  fire
emergencies in nalional forests. The tweo
types of portable sels weigh 10 and 35 pounds
and have qverage radii of 10 and 50 miles
respectively.

Germany’s New 5 KW. Station
ORK is to be started soon on the new
S-kilowatt station destined to
Freiburg - im - Breisgau  {Germany) to
replace the present low-power transmitter,
When completed the station will operate
on a common wavelength {259.3 m.) with
Frankfurt-am-Main, Cassel and the pro-
posed relay at Treves. It is expected
to get this new broadcaster ready by the
spring of 1933.

SOLVE THIS!

H Smith made op a doal range coil—en the
lines of most of the commercial articles.
Medium waves wrre to bereceived on a solenoid
section of the coil, the long waves heing pro-
vided for by a section-wouund winding in
seties with the first winding. When tested
out, the normal waves were O.E., but on the
long waves the Regional could he heard over
nearly half of the tuning dial, Why ¥

LT T

P,

1
t
H
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SOLUTION TO PROBLEM No. 2

The anvde of the detector valve wus izolated Dy the
invertion of the fixed condenser betivecn the H. P, choke
and the transformer priinary.

The following readers reccive hooks in connection
with Froblem No. 1@ John Rough, 6, Burns Terrace,
Bathpgate, West Lothian; W. K, Hinningham, 3,
Swarbrick Street, Kirkham, Nr1. Frestop, Lancs; G,
Poniton, 292, Caledonian Road, Kings Cross, London,
N1

‘purpose

Round the World of Wireless (contin,ued)—~

German Exchange of Broadeasis
AS a further development of its inter-
national interchange of programmes,:
Germany, in addition to relays of
entertainments to and from the United
States, has concluded arrangements for
the cxchange of wireless broadcasts with
Buenos Aires (Argentine Republic) and
Rio de Janeiro {Brazil). As a preliminary
step to the cstablishment of a regular
schedule the Berlin studio will carry out
this feature every Tuesday and Friday
between 10.0 and 10.30 pm., GM.T. It
will be possible to pick up these special
broadcasts through Konigs Wusterhausen
(1,634 metres) and Zeesen {(DJA) on 31.38
metres alternmately through a number of
German provineial transmitters which are
taking the relay.

Broadcasts in Hebrew and Arabie
AT Tel-Aviv (Palestine) a small trans-
mitter has been erected for the
of broaddasting programmes
in Hebrew, English and Arabic on 456
metres. 1t is the intention of the organiscrs
to equip the station with short-wave
transmitting plant in order that special
entertainments may be relayed to the
United States. Although the wavelength
has not been definitely fixed it is likely to
be on or about 50 metres. Experiments
in re-trangmission will be shortly ecarried
out through the intermediary of a private
vacht in the port of Haifa.

Hungarian High-Power 5tation

‘FOR the purpose of finding a suitable

site’ for the 200-kilowatt station
which tie Hungarian authorities pro-
pose to erect in the neighbourhood of
Budapest, a 1.kilowatt transmitter has
been temporarily installed at Craciunelu.
It works on 2,000 metres and its rebroad-
cast of the Budapest programmes has
already been picked up in many parts
of Western Europe. According to the
latest statistics there are now 1,423 broad-
casting stations in the world to which, it is
estimated, some twenty-six millions of
listeners ture in daily.

New Belgian Station

HERLE is talk in Belgium of opening

a special broadcasting station In the

neighbourhood of Litge or Verviers
with & view to making special trans-
missions for the inhabitants in the Eupen
and Malmedy districts, which, according to
the Treaty of Versailles, were compulsorily
ceded by Germany in 1919, Belgium,
although a small kingdom, is hampered by
the fact that the Flemish, French and .
German languages have all to be used if
the greater part of the population is to
enjoy radio entertainment.

League of Nations Broadcasts
N September 26 the League of Nations’
short-wave station at Prangins
(Switzerland)  started its  broadeasts
of official news relating to the workings
of its various commissions. The channels
used are 20.74 metres and/or 403 metres.
Transmissions are made in the French,
English and Spanish languages,

Ecole Supérieure’s Identification Fanfare
ARIS PTT (Keole Supéricure) now
openg ity daily broadeasts with the
playing of a gramophone record; it is a
fanfare of trumpets by the famous band
of the Garde Republicuine
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MaxinG aAND UsinGg TuNiNg CoiLs

A Review of the Various Types, with Facts Concerning

A set of home-made tuning coils:

Their Use and Incorporation in Various Circuits

Reading from left to right the coils are : A sheri-wave tuner with 6-pin base ; a broadcast luner with 6-pin

base ; a smaller dual-wave tuner suitable for use in .screen-grid receivers; a broadcast tuner with built-in wave-change swilch, and another

broadcast tuner for baseboard mounting.

NLY a few years ago, when the
heneycomb or basket type of
plug-in coil was in popular use,

practically every cxperimenter made his
own set of coils, Such coils often required
special formers for their construetion,
and not a little patience was required in
winding them. These facts are mentioned
to show a contrast with present practice,
for now almost every constructor buys a
‘ready-made tuner without thinking twice
"about it. This does appear rather peculiar
to me because, for less pretentious receivers
at any rate, a doal range tuner can be
made much more easily and quickly than
could a set of honeycomb coils. Ad-
mittedly, good tuners can now be pur-
chased very cheaply, but even so it costs
still less to make them., Besides, the
making of a tuner yprovides a fascinating
“addition to the usual process of mere com-
ponent assembly and gives a deeper insight
into the working of the set. In my opinion
anything which tends to drive home in a
practical manner the principles upon which
one’s receiver works is parficularly stimu-
lating to one’s interest in Radio, the finest
of all hobbies. But that is not all, for
after making one tuner you are sure to
make another; comparison iz the next
step and the reason for the superiority of
one leads on to a spirit of inquiry. That
soon causes the active mind to draw con-
clusions and to develop ideas,
and no one can say to what
goal thosc ideas will event-

ually iead. They cannot do " ,/‘2»
other than achieve some
successful results, and who }

can say that an entirely new
and revolutionary system of
tuning might not be ithe
outcome, ] "

The First Essentials of Ceil

purposes. In designing a tuner for a simple
non-8.G, receiver of the Det.-L.Y. class the
size of the complete unit is not of great
consequcnee, but in a set having one or more
screened-grid stages it iz very desirable to
keep each tuning unit to the smallest dimen-
siong compatible with efficiency. The reason
for keeping down dimensions is not merely
to obtain compactness in the receiver, but
to avoid interaction and feed-back between
the wvarious tuning eircuits., As many
readers are aware, the magnetic field created

,

i By FRANK PRESTON,
FRA ———

V-

by a coil can easily extend to six times the
size of the coil itself. And it will be clear
that when the * fields ™ of two coils overlap
each other there will be a feed-back or
reaction cffeci between the coils concerned.
The reaction might not in all cases be harm-
ful, but in many it will cause uncontrotlable
oscillation ; at any rate, it will not be under
direct control, and should therefore be
avoided. Of course, we can prevent the
magnetic field from * running wild ™ as i
were, by enclosing the coil within a metal
sereening compartment, but even then the
small coil has the advantage of enabling

ELEVATION SECTION

MEDIUM WAVE
sot. 28SWe

___:s:-REAc.TwN

The first coil shown is wound en a skeleton former, the second, third, and fourth use ribbed ebonite
formers, and the fifth is wound on a pavolin tube,

the receiver to be madc more compact.
It might be argued that a larger coil is
mote efficient, since it can be wound with
heavier gauge wire having a low resistance,
Whilst this is true of a coil to be used in,
say, a crystal sct where reaction cannot be
applied it is nob so in any other case,
Let me explain further. The application
of reaction (by which is meant legitimate
reaction which is fully under control} gives
to a coil a result equivalent to ““ negative
resistance,” and so when reaction is em-
ploved a comparatively high initial re-
sistance is of little consequence. YWhen a
coil is gereened its measured efficiency is
reduced, but, as we have already seen,
screening is often a practical essential. Even
this factor does not cause us to experience
any qualms, becanze the loss can again be
restored by the use of reaction if necessary,
This is not always necessary, however, be-
cause we do not generally want a coil which
is ©* too 7 efficient, paradoxical s this may
seem. One which is too efficient, if used in
a highly efficient 8.G. circuit, will provide
too great an amplification, which will
result in instability.

Up to now I have generalized in my
statements, to avoid going tbo deeply into
the theory of this subject and with a view
to presenting only the most important
facts for consideration. But from now en
I propose to give more definite concrete
practical details to guide you
in making whatever form of
tuner you might bein need
of. Rather than give difficult
mathematical formulz for
calculating the number of
turns of any particular gauge
of wire required on a former
of such and such a diameter
to provide an inductance of
s0 many microhenries, a series
of definite fizures obtained

Design g 3 after both ealeulation and
By now I hope my lre_aders 1 --F_CLC‘L 60L.56S.W.Q practical experiment wiil be
P A IS = LONG WAVE coawg o (e e 10

to inquire how to st about 1, vt : - A Xuner f}o:: D?lt.-%.F. Set}?
the construction of a tuner. s explained above, there
-y.—-: = ALL TURNS is no need to restrict the

Before deciding upon such
_vital factors as the number
of turns, gauge of wire
required and so on, let us
consider the primary require-
ments of tuners for different

Y ¥

diameler ehonife former.

. WOUND IN
SAME DIRECTION

Fig. \.—Constructional details of a funer made on anlez’ght-ribbed 24in.

dimensions of a tuner requirad
for a non-8.G. receiver. In
general, it will be found most
contvenient to employ a
former from 2in. to 3in. in
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Fig, 2.—~Three methods of connecting the tuner shown in Fig. | into a deteclor circuit,

diamecter by some 4in. long. The former
may consist of well-shetlaced cardboard,
paxolin or chonite, but the latter is ugually
to be preferred. Fig. 1 gives all construe-
tional details of an excellent tuner made on
an cight-ribbed chonite former 2%in. in
diameter by 3iin. long ; & number of 1/8in.
deep slots are made in it, as can be seen.
The slots are most easily made in a lathe,
but where such a machine is not available
& small warding file ecan be used. In the
latter case it will be found very helpful to
bind a piece of wire round the former to
act as a guide in keeping all slots in line.
The winding process is not difficult, but
careshould be taken in putting on the single
Tayer winding to keep a good tension on the
wire. T'oanchorthe ends of the wind-
ing, a pair of 1/16in. boles should be
drilled, and the wire threaded through,

The numbers of turns indicated
the drawing assume the use of enamel-
led or single-silk covered wire, which ig
thinner than other kinds. It will be
noticed that both long-wave and
medium-wave windings are centre
tapped by making a loop in the wire
and passing it through a hole in the
former, Connections from the various
tapping points can be made in two or
three ways, such as are illustrated by

\

reaction condenser wired between one end
of the reaction coil and earth. An H.¥.
choke of sound design is necessary in the
detector anode cirenit,  This particular
circuit gives good selectivity on the lower
waveband, but only moderate selectivity.
on long waves. The latter is compensated
for by slightly higher long-wave efficiency,
and the arrangement is thus most suitable
when extrs volume is required from a long-
wave station,

The circuit given at (b) provides equal
selectivity on either waveband, because the
aerial is transferred from one centre tap
to the other by the wave-change switch,
which must be of the double-pole-double-
throw variety. Reaction connections are

is} for a set having two or more tuning
- stages, and the writer finds a 1}in, diameter
six-ribbed ebonite tube to make an excellent
former. The former should be the same
length as that shown diagrammatically: in
Fig. 1, and should have similarly-placed
slots. All windings should consist of 36 gange
enamelled wire, the correct number of turns
being as follows -

Medium wave : 80 tumns.

Reaction : 84 turns, with centre tap.

Long wave: 220 tarns. .

In this case it will be seen that the tuned
windings are not centre tapped, although
the reaction is. The reason will be made
clear & little later on. This tuner, which is
very similar to that seen in the centre of
*the photograph, will cover the same tuning
ranges as the larger one described above.

Tuner Connections for 5.G. Sels

Fig. 3 (a) shows 2 tuncr of the Jatter
type connected in the aerial circuit of a
S8.G. valve. The numbeved connections
correspond with those of Iig. 1, and c.t. 3
is the centre tapping of the ** reaction ™
winding. Actually this winding is not
used for reaction in this instance, but acts
as an aperiodic aerial coil. A three-point
W,C switch short-circuits the long-wave
winding and hslf the aperiodic winding for
medium-wave reception. The circuit of
Fig. 3 (a) provides a very selective arrange-
ment, and may be followed by another
similar tuner used for tuned-grid coupling
ad at (b) in the same diagram. Thoe centre

LF

tapping is not used at (b), and the reaction
winding is employed for its legiti-
mate purpose. Provided care is
exercised in making both tunecrs
identical, condensers C.I and C.2
may be ganged together with every
satisfaction. In making a set to

PRI HT+ .
M eoa
i
34-
:_

the cireuit of Fig. 3 care should be
taken to arrange both tuners with
their axed at right angles to each
other and to erect an aluminium
screen somewhere between them.

Band-pass Cireuifs
o Either of the tuners described

the photograph showing a number of
finished tuners. One way is to attach
terminals round one end of the former
and another is to bring them out to valve
pins on a six-pin base. Yet another is to
bring some of the connections out to termi-
nals and take the others to the terminals of
a suitable wave-change switch mounted on
an ehonite end plate secured to the former
by means of small angle brackets. The lat.
ter method makes the tuner suitable for
single-hole panel mounting, the switch bush
being used for mounting purposes. Where it
is preferred to use a cardboard or paxolin
former, the same numbers of turns will
be approximately correct and the same
spacing between the ends of separate wind-
ings should be allowed. As, howcver, all
three windings will have to be wound as
single layers, the length of former must be
increased.

Aliternative Tuning Cireuiis

Fig. 2 shows three entirely different
methods of connecting the tuner just
deseribed in a detector circuit. At {a)
the acrial lead is joined to ¢.t. 1 (the
medium-wave centre tap) and a simple
on-off awitch serves for wave-changing by
short-circuiting the long-wave winding.
The other centre tapping, c.t, 2, iz not
used at all, being left disconnected. Re-
aetion is obtained by means of a 0003 mfd,

- >
=
ct3
-]
=

rot shown, but are exactlv as for circuit (a).
Circuit (¢) gives exactly the same effect as
{b), but requires only an ordinary three-
point wave-change switch. The looped
centre tap of the medium-wave winding
{c.t. 1) is broken to provide the same effect
as two separate windings. The long-wave
winding i¢ connected between the two
portions of the medium-wave one and is
ghort-circuit- . :

ed by the

gwitch when @ é
mediu m- Q001 4
wave recep-
tion is want-
ed. Onlong
waves the
acrial goes to
c.t, 2.

A Tuner for
S.G.Receivers

It has been
pointed out

Fig. 3.—=Cirenit including a screen-grid tuner,

. *00005 PRE~SET
! )
GRID

" may be used in matched pairs for
band-pass tuning. The ecircuit of
Fig. 4 {a) employs two of the larger
coils for B.P. tuning ina Det.-L.F. receiver.
The two coils are coupled together by a
smail-capacity pre-set condenser which ean
be adjusted to provide an optimum band
width. A sereen should be erected between
the coils, and it is preferable to include a
small condenser in series with the aerial lead
to prevent the acrial eapacity influencing the
first tuner unduly. Reaction izapplied to the
second tancr as in
Hig. 2 {a), but the
reaction winding of
the fiest tuner is not

l GRID

that it i
desirable to
employ a
smaller tuner
{(physically
smaller, that

] S -
1 Lo !
wfC Sw.

Fig, 4.—Band-pass-tuned circult,
including @ pair of small tuners,

&
s 1,800
C- .L =Y
wi -r-# .
B.C. Hi~

{Continued on
rage 130.)
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Fig, 1.—The ﬁnished’ corner cabinet,

AM giving this week full details of
fhe corner cabinet mentioned in my
jast article. As you will see from

the iflustrations it is quite a new idea in
the housing of receiver and speaker and is
intended o hang on the wall in & similar
manner to a china cabinet. In this position
it takes up the minimum of space while
harmonizing with the general scheme of
decoration. If surmounted by one of the
popular corner lamps the effeet at night
1 particularly pleasing.

Simple Construetion

Tig. 1 iilustrates the finished cabinet.

It is made up of a simple framework to
which is nailed a thin plywood panel curved
to form the round front, while the back is
enclosed with two flat panels and doors.
Tirst of all build up the frame as in Fig, 2,
The uprights are lin. square and are nailed
and glued to the quarter circles of wood
which form the top and bottom. These
latter should be about half an inch thick,
A similar piece of wood to the top and
bottom pieces, but with the corners eut
away to fit the uprights, is fixed as a shelf
for the batteries. Since the front is curved,
it 18 necessary to fix up a small baffle board
on which to mount the speaker. This is
shown in Tig. 2, and a plan is given in Fig. 3.
If the board is placed a little way back,
sound waves from the back of the speaker

PANEL

BASE BOARD ]}

Fig. 4.—
Sectionof
cabinet show-
ing shape of

hasehaard. hY

as well as from the front will pass
out through the fret, When the frame
is comylete you should cut out the front.
This is made from a sheet of }in. ply-
wood. If this is veneered with maho-
gany or some hicely marked wood the
appearanee is much enhanced. Veneered
plywood is quite inexpensive,
out a suitable design, such as the one
shown, for the speaker fret, and another
opening for the panel. This work is
best done with a fret machine, but if
the design is simple, a key-hole saw can
be used. To fix the front, it is simply
bent to conform to the curved frame and
nailed on. The heads of the nails
should be punched in slightly and the
holes filled with stopping. Before adding

SUPPORT OR
BAFFLE

_\

Ty

~— P B
\/

Fig. 2—The main framework of the corner
cabinet, )

7

Fig 3.

—Plan
of shelfof
corner cabt-
net, showing how
sound waves from
back of speaker

pass round the bafle,

the back fit the’
loud-speaker in
position, The
construction of
the back and
doors will be ap-
parent from
Fig. 6. The two
holes in the

Now cut .

'New Ipeas iINn CABINETS

In this Article our Contributor Concludes His
Suggestions for Novel and Really Useful Cabinets

By W. B. RICHARDSON

doors allow you to reach the catches
which are fixed on the inside so ag not to
stick into the wall. The set, composed of
the usual panel and baseboard, skides in
position with the panel opposite tlhe open-
ing it the front. If the baseboard is eut
to the shape shown in Fig. 4 more room will
be available for the coinponents, and it will
slide in or out casily between the uprights
of the frame.

The carncr eabinet must, of course, be
fixed securcly to the wall. 1f the plaster
i good, two Rawlplugs at the top may be
sufficient, but I strongly recommend the
fixing of two wooden bearers to the wall
to support the cabinet underneath, as in
Fig. 7. A refinement here is the inclusion
of a strip of wood fixed in the angle of the
wall to act as covering for the aerial and
earth wires, and mains wires if the set is to
be run from the mains. TIf the eyelets,
known as mirror plates, which are fixed to
the top of the cabinet are of the slotted
type, the cabinet can be lifted from the wall
without removing the screws, thus allowing
easy inspection,

Another. Wall Cabinet

If you examine Figs, 8, 9 and 10 you will
see how to make another version of the
corner cabinet. Apart from the appear-
ance, this has perhaps some advantages from
the constructional point of view. The top
and hottom, for instance, donot require the
use of a fret saw or kevhole saw in cutting
out as there are no curves. Again, the
internal baffle board can be dispensed
with as the speaker can be mounted direct
on to the front, If there isroom, the panel
may be set back a little way from the
opening in the front, so as to give a similar
effect to the first model, where the panel
was of necessity recessed owing to the
curved front. A
panel Hght is
then fixed to the
inside of the
front just above
the panel and
shines down on

Fig. 5.~~Nailing
on the front of
r  the cabinel.
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it, thus illuminating the controls in a
similar manner to thosc on the dashboard
of a car. This device may of course be
adopted with both models and the effect
is very striking. .

There are two ways of constructing
the faceted front of this second model.
It has the angi»s of a regular octagon,
and corner mouldings can be obtained
eontaining rebates into which the panels
tit flush, or ¢lse corner posts can be made
from the same square stuff as is used for
the other corners. The inset Fig, 10 will
show vou how the posts are planed down
to the right angle. If you find this rather
too diffieult to tackle yvourseif, I suggest
vou give this part of the work to a jolner
or use the ready-cut mouldings shown in
Fig. 9. Whichever method you use, the
cutting of the panels must be carefully
done a0 as to get an invisible joint at
the corners. TPanels machine-cut and
dead square ean be supplied to your
meagurements from vyour local wood-
work shop. As 1 explained in my last

article, with cabinets of simple design
Stop

the finish is of great imporiance,

«“\l-

Fig. 9.—Plan of
the cabinet shotn
in Fig. 8, using flush-
fitting rebated mould-
ings for front uprights.

up any nail holes with stopping and
smooth all joints with glasspaper before
attempting the application of stain or
polish, A polish similar to French polish,
but specially prepared for amateur use, is
now on the market, and I can recomnmend

Fig. 10.—Plan of
the same cabinet
using home.made
uprights.  Insel
shows how fo cut
uprightis from
square = seclioned
stuff.

this if you wish to do the final
polishing yoursclf.

A Distinguished Radio-gram
Cabinet

Tig. 11 shows the finished
effect obtained by constructing
a radio-gram or scif-contained
radio cabinet on simple lines,
but using nicely marked
veneered plywood panels. The
main structure consists of four
ready-turned legs framed up
with deal rails, Fig. 12 gives
some of the patterns of these
legs, which can be obtained in
a variety of styles. Thoy are
wsaally 36in. high and about
1lin, squarc. The rails are 2in,
by lin. and are secured with

.| their positions

=

T

dowels. When
drilling the
holes for the
dowels very
carefully mark |y

Fig. 8. — Another
suggested design for
a corner cabinet,

on both the
legs and the
rails so
that they

Fig, 6,—Rear view of the completed cabinet, showing

conNDUIT
FOR AERIAL
& EARTH LEADS

Fig. 7~Wall bearers support the base of the
cabinet—and aerial and earth lcads are con-

cealed by @ wooden strip in the corner.

set and batteries.

fh, assembled.

coincide property when fitted together.
Also hold your twist-bit perfectly lovel.
You might get a friend to see that you
are holding the brace straight while
drilling. Tigs. 13 to 15 give full details
of this constructional work. The measure-
ments of width and depth will be such as
will suit yomr requirements, but the
proportions shown are rather pleasing.
The veneered panels are simply cut to
shape and natled to the cross-rails. Any
additional support can be in the form of
fillcts glued in the corners. The speaker
and panel openings are finished off with
curved beading cbtainable at picture-
frame makers and similar shops. To
mark out the speaker opening as shown,
draw four circles so that the arcs cut one
another., A plain opening of this shape,
backed with speaker gauze, looks as well
as anything., The lid i8 made up of four
lengths of moulding and a plywood panel.
Again, suitable moulding can be bought
rebated along the top edge to take the
panel. The corners are mitred together,
the joints being made with screws and
clued.

Housing the Gramophone

If a gramophone is included in the
cabinet the lid will have to be hinged.
Three shelves will be mneeded inside the
One ig fitted below the top rails

\-\‘;{\‘:&w

cabinet,

Fig. 15.—The framing rails are fixed to
Jhe legs with dowels, ‘

Fig. 16.~—~How the lid is hinged.

to support the motor and turntable;
another rests on the middie rails and
carries the radio baseboard; while the
third forms the bottom of the cabinet
and takes the batteries or mains unit.
By tilting them, these shelves can be
inserted after the main framework is
The back of the cabinet is
hinged to form a door. It should noy
extend quite up to the top, otherwise
it will foul the lid. The best way is
to make it an inch or so shorf, and
to fix a strip lin. by lin. to the
top rail above it, 'This strip
shouid then be flush with the top
and back of the corner posts or
legs. If the lid is then hinged to
this, it will not foul the corner
_ posts or the door when raised
(see IMig. 16). Tinally, I must
mention a little refinement which
will be worth while from the
acoustical point of view, namely,
the provision of a gauze-covered
opening in the back of the cabi-
net as well as the front. This
will give the best resulis from
your speaker,
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Frxine THE OUTDOOR

Powters |

Fig. l.—Method of atiaching aerial te
the peint of the roof.

N outdoor aerial is usually suspended
between a suitable mast, at the end
of the garden, and a point on the

house itself. The mast may be in the form
of a wire-stayed stecl tube or a siout fir
pole,  Whers conservation of ground space
is a consideration a good pole with 3 to 4ft.
of the end buried in the earth, with some
brick rubbish well rammed in round it when
filling in the hole, should provide a rigidly
anchored mast without the use of bracing
wires. The point of fixing the end of the
aerial to the house is governed by the lead-
in position, which should be as near to the
ultimate position of the receiving eet as
possible. The lead-in wire requires ar-
ranging in such a manner that it is not
capable of being blown to and fro against
the wall or projecting parts of the house by
the wind, and it is an advantage to make
this end of the aecrial also readily lowerable
by means of rope and pulley.

The photographs, Figs, 1 to 5, show
various lead-in positions and suggested
convenient points of anchorage of the
aerial in relation to the same, and one of
these examples, with perhaps a slight
modification, will cover most reguirements
in this direction. It is the purpose of this
article, therefore, to describe the wvarious
simple meana that may be employed to
provide these types of fixing,

Points About Mast Erection

Before proceeding it would perhaps be
advisable to mention one or two points
in conncction with the erection of a mast,
One of stcel tube should rest on a solid
foundation, ctherwise the pull of the bracing

Fig. 7.—Clip for attaching a pulley divect
{o a chimney.

Some Practical Advice
About an Important Link
in Wireless Reception

By W. H. DELLER

wires will soon foree the bottom end deeper
in soft earth. With a mast of this varicty
tlie ideal means of overcoming this is to fit
a flange dritled for bolting on the lower end,
and make a conerete base in the ground
with bolts set in spaced o suit the holes in
the flange.  Protect the part of a pole that
is to be buried in the ground from rotting
by giving it a good seaking with creosote.
Kecp the hole in the ground as small in
diameter as possible and attach the pulley
seeurely to the top end of the mast, pre-
ferably with gulvanised wire rope. Thread
the acrial heisting rope through the pulley,
kuotting the loose ends together and, after
placing the butt of the mast against the
hole, nse'the rope to assist in raising it to a
vertical position.

Supporiing Aerial at House End

Fig. 1 shows the aerial attached to the
point of the roof. A single pulley block is
wired to a heavy screw eye in the woodwork
at the top of the building, and a second
pulley is similarly fixed on the right lower
down. Thisarrangement keeps the hoisting
rope clear of the windows, and a cleat
placed below holds the free end. The
aerial wire is carried round an insulator,
which ig fastened to the rope end, and down
the jead-in insulator terminal.

The second arrangement employs a short
mast. That illustrated in Figs. 2 and 8 is
made up from galvanised water piping and
fittings, and is comprised of a short piece of
iin. or #in. pipe, (these sizes by the way
relate to the bore), of a suitable length with
& short thread on each end. A “cap” is
fitted at the top, and at the opposite end
with an elbow serewed to a “ flange.” As
both of these parts are screwed internaliy
it will be necessary here to use a ** nipple ”

g e e

Fig. 3..—A slay can be used for
keeping the lead-in away from
the house wall.

AERIAL

A syertios
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Fig. 2—Using a shor! mast for anchoring
the house end of aerial,

or, if this will not give sufficient distance
from the face of the ** flange » to the inside
edge of the vertical pipe, a short picee of
piping should be substituted to give the
clearance required by the overhang of the
roof. The parts must be very tightly
screwed together and a hole drilled at the
top to take an eyvebolt, which is nutted
into position, for the pulley. Coach-screws
(large wood-sorews with square heads for
spanner driving) may be used for fixing the
flange to the woodwork,

Alternative Methods

For the third cxample the lead-in is
carried down at the side of the house and,
for keeping the wire away from the gutter
and wall, a short stay will be required
{see Fig. 8). Thiz can be made in the
game form as the magt just deseribed,
excepling that the “elbow ” fitting is not
required and the piping ig screwed directly
into the flange. Where the ends of the
rafters are available as a fixing, an iron,
bent cdgewise at an obtuse angle to suit
the piteh of the roof and drilled for screwing
to the side of a rafter with a eouple of
conch-gerews, may be utilised.

A stay fastened to the chimney is shown
in Fig. 4. This consists of similar tuhing
capped at one end as proviously deseribed.
Holes are drilled to suit the width of the
brickwork and a “ U "-shaped clip with
square corners threaded at the ends and
fitted with nuts is required o keep it in
position.  Heferenee to Fig, 6 should make
these remarks clear,

The clip ¢hown in Fig. 7 is uscful for
attaching a pulley directly to s chimney:
made from lin. by 3/16ths in. mild steel bar
{which is casily bent cold) and fitted st the

ﬁ{ﬁﬁfffﬁﬁ.’##ﬁ‘f-ﬁ‘

Tlpdsirvecigd e 4y

P UL

Fig. 9.—~The cutling end of a
wall drill,
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corners with 3/8ths in, Whitworth nuts and
boits, it will provide a strong fixing and one
that will stay put for years.

. In cases such as that shown in Tig. 5,
where the aerial is taken over the top of the
roof, & short mast is again reguired. This
may be made as shown in Fig. 6, but in
order to keep the pulley insulator and wire
cleay of the vertical tube the top of the
mast is returned to one side at right angles.
An ““clbow” in place of the cap, with a
short piece of pipe in it, will serve this
purpose. It is also desirable to provide a

small insulated stay at the bottom, at a |

point approximately level with the lead-in
t

Fig. 5.— A short mast can be
used where the aerial is taben

insulator,
The down,
wire ean
thus be
kept rea-
sonably
‘taut  without  imposing
un;iue strainon the terni-
nal,

-

‘“ Lead-In ** Insulator

The concluding remarks
coneern the fitting of the
“lead-in” insu-

PIPE  1asor. Where this
is to be fitked
through a win-
dow frame scleet g drill
or bit as near to the out-
side diameter as possible,
To ensure that the wood
is not splintered when
breaking through, hold a
block of wood tightly
against the frame hehing
the line being taken by
the drill.  The tubular
wall drill, the
cutfing end
of whieh is
shown in TFig.
8, is made by

£L8oOW

filing  tecth
FZANGE onthe end of
NippLE BETWEEN

Lr8ow & FranGe
Fig,. 8.—Showing metal fittings for

making a short mast.
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Fig. 4— Supporting the aerial from
a shert stay fixed to a chimney.

aplece of piping, Ttisanadvantage to splay
the end of the pipe after cutting the teeth on
it.  This driil ig used as one would a chisel,
bat donot use the hammer too hard. An oc-
cagional twist given to the tube will assist
the cutting operation, and a heavy block of
wood held against the inside of the wall,
behind the point of pereussion, will prevent
the breaking away of material and produce
?i _cillea.n hole of the same diameter as the
rill,

Fig, 6—Stay for bolting to a chimney.

over the top of rodf.
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In QUEST OF QUALITY

An Article Explaining How Both Manu-
facturers and the Home Constructor Have
Striven to Get More Realistic Reproduction

Fig. 2—The
popular Amp-
lion Dragon.

EFORE we can go into this question
it is mecessary for us to decide
just what is meant by © Quality.”

Your next-door neighbour, or your radio
companion will perhaps tell you that he
gets © perfect quality ” on his set, and vou
go round to hear it. A few minutes
convinces vou that the reproduction is
not nearly so good as yours. But, when
he hears your set he probably says that
your reproduction is not so good as his.
That brings us to the first point—individual
taste, No two people can agreée on the
kind of reproduction which can be voted
“ perfect.”” One prefers a high pitched
tone, because ‘it has the briiliancy of
the fop notes,” whilst another Likes a deep
tone ** becausc vou can hear the bass.”
But after all, ¢ perfect guality »’ can only be
one thing, and that is a reproduction which
is a faithful copy of the original, and this
is unaffected by personal likes and dislikes.

At the Talkies

If vou go to the talkies and study the
reproduction, instead of following the pic-
ture ot story, you will find that the range
of tones is very, complete indeed, in fact,
at a good house, it is far in excess of
those vou hear from the wireless. Note
the extremely high notes, such as jingling
coins or jangling chaing: the piercing
affect of escaping stean, and the low full-
powered roll of heavy guns or thuader.
Some of these effects arc not produced
by the B.B.C. because of the inahility
to “ get them over,” There are somany
defects in receivers and speakers, thatif |
a play was broadeast in which certain
affects played an hnportant part, the
majority of lsteners would fail to ap-
preciate the play, because of the in-
ability to hear them. It isnot so very
long ago that the B.B.C. held a comg
petition in which such cffects as
washing-up, striking a match, jongling

from Radio.
By W. J. DELANEY

keys, ete., were broadeast, and
listeners were asked to write
down what they thought the
sounds they received re-
presented. Many and varied
were the replics. However,
the aim of us ail should be to
endeavour fo reproduce the
original, and this article de-
seribes some of the schemes which
have been employed in this search for
realism.

Loud-speakers

The loud-speaker used in the carly
days of broadcasting, consisted of a
small telephone receiver over which
was mounted a small horn (Fig. 1).
With the reccivers and valves of those

Fig.3.—Anearly
cone typespeaker,
the terling

Mellovox.

davs, however, this reproduced probably
the entire range of frequencies which was
deait with by the recciver. At this time,

Fig. 1.—A loud-speaker of 1920.

Fig. 4.—How the moving~
coil type of loud-speaker
made its first appearance.

too, the matter broadecast was limited as
there was obviously no necessity to broadeast
notes that nobody courld hear. Astheart pro-
gressed the orchestras were augmented, and
gradually the listener found that traces of
bass instruments could be heard. Assoon as
the Octets and similar combinations employ-
ing a 'cello became popular, the need was
feit for a better reproduction of this instru-
ment $o give “body” to the musie.
The first attempts in this direction con-
sisted in onlarging the size of the horn,
and as this got larger the reproducing units
were found to be too weak to satisfactorily
influence the column of air in the horn.
Therefore the power and gize of the units
increased. TPrebably the most outstanding
of this type of speaker was the well-known
Amplon Dragon (Fig. 2).

Cone Units

Broadeasting steadily improved, and as
the speakers could now put up such a good
show the components in the receciver
began to improve. With an improvement
also in valves the horn tvpe of loud-speaker
began to show up its deficiencies, and so
once sgain the designers got to work.
The horn was conzidered to be unsatis-
factory for good reproduction, unless of
tremendous  dimensions, and, therefore,
means were devised to enable the size
of the diaphragm of the unit to be increased.
This naturally led to the cone type of lond-
speaker {Fig. 3), Many and varied were
the types of units and cone produced
at this twe, and size,
material, method of support,
ete., were all given the credit
for the improved resalts ob-
tained,  The cone diaphram
was found to give such 2 true
response that only the oper-
atine nmechanism was  im-
proved, and this naturally
fed to the moving-coil type
of speaker (Fig. 4). How-
ever, valves and components
steadily improved, and at
the present day the moving-
eoil loud-speaker is regarded
by many as ideal. But. to
return to the cinema, most
of the talkie installations

(Continued on page 164.)
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TO-NIGHT,

47 Good Radio Programmes “on ) the Air”
BN

", how toincrease your | o
ch01ce Of StAtIONS sy w1 e e

stations pour out a wealth of
entertainment. Are you one of the
thousands of people whose worn-
out or inefficient valves prevent
them from enjoying it?

Increasé the range of your Set—pet
a wider choice of programmes—
with Cossor Screened Grid Valves.
Due to their abnormally low
inter-electrode capacity and unique
construction, including the famous
Mica Brldge, Cossor S.G.-Valves
will definitely increase the range of
any well-designed Receiver. '

I
A

Send for a free copy of the
40.page Cossor Valve and
Wireless Book which con-
talos a wealth of interesting
and  uscful  information
including Radio Definitions
—UJsefu! Circuits—List of
Srations, ete., eic, Please
use the Cuupon.

SCREENED GRID </

”Q 0

VALVES <

To A C. COSSOR LTD., Meclody Tepartment, Cd
Highbury Grove. Londun N5

Please send me, free of charge, a copy ef the
40-page Cossor Valve and Wireless Book B.17.

Address......
B iy

A € Cossor Eid, Highdury Grove, Londan N.3  Depols at Birimingham  Bristol, Glasgow, Leeds, Liverpool  Manchester  Newcastle, Shefield. Brifast and  Dublia.

Q) 1321




PRACTICAL WIRELESS

WITH

- -“"=%w;:T.lﬂuﬁln.nflﬁ%ﬂ%nw ;“

{COMPONENTS

"‘"wmm;unl\mﬂ!llﬂlutlnnl:mufilHIHJHHu‘l{\Iil1!I!uzm:mr.‘\iiimli\!im;;

LOTUS GUARANTEED COM-
PONENTS, specified by all .the
Leading Designers of the day, are
also tremendously popular among
amateur enthusiasts, because they
represent the certain way to success
in home construction. When you build with
LOTUS Components, you guarantee the tonal
quality of the Completed Set.

LANDMARK THREE KIT SET, consisting en-
tirely of LOTUS Components, is equal in tone and
range to the most expensive mains receivers. Yet
you can build it yourself in an hour or so.

SEND THE COUPON NOW!

LEADERSHIP

To LOTUS RADIO LTD., MILL LANE, LIVERPOOL.

Please send Hlustrated Lists of LOTUS GUARANTEED
COMPONENTS and Landmark Kit.,

Name R e L T P D T T TR T T PP T PR PP
AQATESS | sttt

39/6

id. stamp enly if envelope {5 unsealed, pw,110. LANDMARK THREE KIT SET




~ valve is used to vary the flow of steam to

_another, perform precisely
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Tue Heart oF Your Ser

Part 1.—THE VALVES OF YESTERDAY AND TO-DAY

HE analogy between the valves in a
radio receiver and the heart of a
living body, although not complete,

is remarkably apt in many respects. Just
as the heart controls and directs the life-
giving blood stream, so -doés the valve
control the electric currents which bring
to life the radio programmes, and in the
same way that valvular disease of the heart
reduces a person’s capacity for work and
eventually produces death, so worn-out or
faulty radio valves reduce the output of a
set, and ultimately make it céase to function.
Because efficient and correctly-applied
valves are so essential to successful broad-
cast reception, it is important that listeners
who build their own receivers or take a
technical interest in radio should have
some knowledge of the principles upon
which valves work, the various types of
valves available, the factors which govern
the choice of valves for any particular
application, and the ‘correct working condi-
tions for different olasses of valves and
gimilar matters. -
Tt is, of course, impossible to treat this’
vast subject exhaustively in a few short
articles, but the present series of notes
cover the ground generally and, it is hoped,
in & practical manner, and may pave the
way for a more detailed discussion of
specific problems at a later date. :

Why “Valve " ? . o

In engineering language, the term valve
is applied to any apparatus which controls
the flow of a gas or liquid. This control
may be in the direction of the flow or in the
quantity of the stream. Thus a throttle

an engine, and a non-return valve is used to
admit water to a boiler, but at the same time
to prevent the water from being forced out
again by the steam pressure. Again, some
mechanical valves are so ‘designed that a
small effort can control a powerful flowas, for

" By
H. J. BARTON CHAPPLE,
Wh.Sch., B.Sc.(Hons.), A.C.G.I.,

from it has been developed the whole range
of valves with two, three, four, five and
even more electrodes, saitable for a wide
variety of purposes—radioc detection, ampli-
fication and transmission, for rectifying

in the other direction, need not be re-
told here.

the detection of wireless morse signals, and
" axample, the homely bath v

B.1.C., AM.LE.E.

alternating currents in high-tension units
and battery chargers, for the production of
oscillating currents used in electro-medical
work, and in numerous interesting industrial
Processes. B C

The Consiruction of a Valve

. The external appearance of a radio valve
is familiar to every listener, but it is not
everyone who hag had an opportunity of
examining the internal structure., Fig. 1
shows the construction of a typical three-
electrode walve as used -in an ordinary
battery-operated. receiver, the bulb having
been removed to disclose the details of the
electrodes. ’ .

From the central glass support or ** foot,”
aa it is termed, rise a number of stout nickel
wires to which the various metal electrodes
are welded. The electrodes are arranged one
outside the other, the innermost being the
filament. In a battery-operated valve this
is a thin metal wire, treated in a special
manner. to render it radio-active when
heated. Outside the filament, but pot
touching it, is the *‘ grid ”-—a spiral or
mesh of wire enclosing the filament; and
surrounding this is the * plate  or ** anode,”
a bhox-like metal structure, again supported
free of the grid and filament. From the
grid and anocde, and from the two ends of
the filament, connecting wires pass through
the glass of the bulb, and are connected to
four metal pins in the cap or base. Theso
gerve to connect the electrodes of the valve
to appropriate parts of the ecircuit of the
radio set in a manner to be described.

The whole process of valve manufacture,
whereby hundreds of thousands of valves
are produced by ingenious machinery, each
perfect and »with remarkably uniform.

" characteristics, is most in-

-Fig, 1.—Internal conséruction of a typical
batterg-heated three-electrode valve. -

Fleming’s first valve was employed for

tap, which can be turned
by the mere pressure
of two fingers, but will allow
z strong stream of water to
Aow into the bath. Radio
valves, of  one sort or .

similar functions with re-
spect to electric currents.

Like many other notable
inventions, the develop-
ment of the radio valve
was the result of researches
undertaken in connection
with problems which, at the
time, had nothing whatever
to do with wireless or any
other form of communica-’
tion. The famibiar story of
how Dr. (new Sir) Ambrose
Fleming, while investigat-
ing causey of failure in earlr
types of electric lamps
arising out of the phenome-
non known as the Edisen

= teresting, but far too intri-
i cate for description in the
| space at presentavailable. It
; should be placed on record,
i however, that the valves
4 produced by British manu-
facturers have not only
. attained a high standard of
i clectrical efficiency, but arve
i justly renowned for their
1 consistently good performu
i ance and for their reliability,

“: How a Valve Operates
_#ii Although the elementary
Z- principles. of valve action.
~1 are known to many listen-
© ers, o hrief summary is here
. given for the sake of com-
i pleteness, and for the
i benefit of the newcomer to
i radio. In dealing with
| valves, it i8 frequenily
necessary to represent them
in disgrammatic form. Fig.

effect, discovered that if an
exhausted bulb contained
a heated filament and a
metal plate, currents could
pass in one direction—{from
filament to vlate—but not

Fig. 2—A4 group of Cossor valves indicaling various stages in development,
Top: Super-power valve of 60-Watt dissipation.
{1Y'192I—56 power valve, Stentor dass. (2}—Modern pentate, (33—1916 valve
of peculiar construction.

8. shows the conventional
repregentation of a three-
electrode valve or “ triode,”™ -
the various parts of the
valve being indicated for
reference, 1t is anderstood

Bottom row {left to right):

(4)—Modern mains S.G. valve

(5 1923—.3 amp.
kalenised filament. .
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that the bulb—represented by the enclos-
ing ellipse—has been deprived of all the air
during the process of manufacture. When
used in a wireless receiver the two ends of
the filament are connected to the low-tension
battery, usually a two-volt aceumulator,
and & current passes through the filament,
the temperature of which is raised to a dull
red heat. Under these conditions particles
of negative electricity termed electrons are
given off by the filament. The anode pin of
the valve is connected to & part of the cireuit
which ultimately makes contact with the
positive pole of the high tension battery,
and by this means the anode is kept posi-
tively charged.

Now it is a well-known electrical fact
that a positive charge attracts a negative
charge, g0 that the electrons emitted by
the filament will pass in a stream to the
anode, A stream of electrons is, in effect,
an electric current, and this eurrent, which
passes from the filament to the anode
within the wvalve through the external
cirenit and back to the filament, is termed
the anode current. If the valve contained
only a filament and anode but no grid, the
anode current would be of a fixed steady
valee dependent upon the high tension
voltage and the effective resistance of the
circuit.

The Action of the Grid
The production of a steady current flowing

PRACTICAL WIRELESS

in a portion of a wireless set is, however, of
very little service in radio reception, which
is essentially a process involving the ampli-
fication and modification of varying electric
currents. It isin this connection that the grid
of the valve comes into play, Imagine that
by some means the grid is given a small neg-

Fig. 3.—Conventional diagram of a three-
electrode valve, indicating the essential paris.

ative charge. Because like electrical charges
repel each other, the negative charge on
the grid will tend to repel the clectrons
emitted by the filament. Some of them will
rcturn to the filament, but some will pass
through the grid and reach the anode;
thus anode current will still flow but be
reduced in value, The greater the negative
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charge on the grid the smaller is the anode
current; i .
© Bimilarly a small positive charge on the
grid tends to attract electrons—wil, in
fact, assist the anode. The anode current
will consequently increase. Some electrons
are, however, trapped by the grid and flow
in the grid eircuit as grid-current. It will -
be seen later on that, except when using
the valve as a detector, grid carrent ig to
be avoided, and-for this purpose all ampli-
fying valves are given a permanent
{Jl_egative charge known as negative grid
iag.

The action of the grid just described
provides a method of controiling the value
of the anode eurrent in the following man-
ner. The radio waves intercepted by the
receiving aerial set up a varying high-
frequency current. This can be used to give
# varying charge to the grid of the valve,
with the result the anode current is made to
vary in sympathy with the incoming signal.
By choosing a suitable type of valve, and
arranging the circuit conditions correetly,
the electrical variations in the anode circuit
can be made more powerful than the im-
pulses employed to * excite ”” the grid. In
this way a valve acts as an amplifier of radio
signals. By a modification of the grid
circuit a valve can be made to amplify
only one half of each radio wave, and thus
to detect signals In the same way as a
crystal detector and to amplify them at
the same tine.

T is not always easy to obtain reprodue-
tion from the loud-speaker which is
pleasing to the ecar on speech and all

types of music. For instance, your particu-
lar rveceiver and speaker may reproduce
speech with all the crispness and brilliancy
that could be desired ; but when an instru-
ment such as the *cello is being played this
will perhaps lack the deep mellow tone
which is characteristic of that instrument.
Alternatively, the cello may sound beauti-
fully deep and mellow, but when speech is
received this may sound woolly or muffled.
How then can we alter the tone of the
reproduction so that we can obtain the
reauits which are mosst pleasing to the sar—
although perhaps not technically correct ?

First and foremost, the receiver should

be designed and operated so that it amplifies
all frequencies evenly, This means that
care has to be taken in the choice of the
values of by.pass condensers and grid
resistances, as high notes may he easily
lost owing to incorrect values of these
eomponents,  Reaction must be used very
sparingly, or again top notes will be lost,
giving the reproduction a woolly or muffled
tone. The low-frequency transformers must
be of good quality in order that there are
not any bad resonance points—that is the
over-amplification of certain notes in the
musical scale. Supposing attention has been
paid to all these points (or the receiver has
already been constructed), and then, owing
to the particular loud-speaker which is
purchased, or some other cause, the repro-
ducticn is not to your liking. The following
arrangements will enable you to vary the
tone, giving & fairly wide range of effects.

The * Mellow ’Cello** Tone

The most common tone is the ‘* mellow
*cello ' one, which is due in most cases
not to over-emphasis of the bass notes but
to the lack of top notes. The most likely
cause of this, as mentioned above, i3 the
wrong values of by-pasy condenscrs, or
unwanted capacities, chiefly in the high-
frequency cide of the receiver. Unfortu-

o it L - 1,

CONTROLLING|
TONE

By HAROLD DOWNING.
PR

nately, it is not possible to put these lost
frequencies back, and therefore the only

Qurpur
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Fig, I.—How 1o arrange @ number of
fixed condensers across the oulput ler-
minals le vary the taone.

way to cure the defeet is to artificially
brighten the tone by reducing the amount
of bass which is present, A condenser in

series with the speaker will do this; al-
though, of course, this i§ only possible with
filter or transformer-fed speakers.

Getling Rid of High Notes

When the reproduction is shrill or "high-
pitched, due tolack of bass response in the re~
ceiver, and alzo to cheaplow-frequency trans-
formers, or inadequate high-tension supply,
the effeet of more bass may be obtained by
getting rid of some of the high notes, and
this is carried out quite simply by connect-
ing a fixed condenser across the loud-
speaker terminals. The actual value of
the condenser will depend on the amount
of bass which iz to be by-passed, and
therefore it is most convenient to have
several condensers which may be switched
into cireunit at will. Fig. 1 shows an
arrangement by which this may be carried
out ; the selector device consisting of either
a switch or a plug may be connected to the
loud-speaker terminal, and sockets fitted
to the free sides of the condensers,

The Multitone Transformer

The problem of tone control has been
tackled by one firm in quite an ecfficient
manner, and the result has been the pro-
duction of a special low-frequency trans-
former known as tho Multitone Trans.
former. This is provided, apart from the
four wsual terminals, with two additional
terminals across which a potentiometer
with a value of about 500,000 ohms is
joined. The grid of the valve iz then
joined to the arm of the potentiometer in
addition to the G terminal of the trans-
former. Adjustment of the potentiometer
then enables the response curve of the
transformer to be altered to give a straight-
line response or to emphasize the top or
bottom notes. It may be fitted to any
existing receiver in place of a transformer
which is alrcady in use, and it solves the
problem of easily adjusting the tone of
reproduction to suit the particular item
which is being received.



QOctober 8th, 1932

PRACTICAL WIRELESS

WHEN vou build your next set, why not
! make it up in chassis form, with a metal
‘baseboard ? The cost is very little more than
'if wood is used. The sketch shows a simple
‘assembly, a piece of sheet aluminium of
‘the required size being screwed to two
.battens at each side. The ebonite panel is
screwed to the ends of the battens, and
also to two corner brackets. A smali
angle bracket, bent from sheet aluminium
is screwed to the metal base and panel, ag
shown. By raising the base 2ins., small com-
ponents, such as fixed condensers and re-
sistances, can be mounted on its underside
to save space. ’

CovERED

N/
EBONITE Wire

PLug

MeTARL BASE

Fbonite plugs for profecting leads
where they pass through the chassis,

Special care must be taken where the
wiring passes through the metal base.
Over each lead that passcs through a hole
in the chassis, a piece of aystoflex can be
slipped on. Another method iz to fit each
hole with a small ebonite plug having a
central hole through which the insulated

connecting wire is passed, as shown in

; the above sketch.

H.¥. Choke Losses '
POPULAR method of coupling between
a screen-grid valve and the detector is
a tuned circuit connected to the leaky
condenser of the detector and connected
also through a fixed condenser to the anode
of the screen-grid valve, the anode being
fed through a high-frequency choke.

An important point to bear in mind is
that there must be few losses in this choke
if the full amplification of the screen-grid
stage is to be obtained. Ingnitea numberof
the inferior chokes, not only is the amount
of wire badly skimped, but also the insula-
tion is not by any means what it should be.
If vou are out for efficiency it is worth
while to have a good choke and condenser

THAT DODGE OF YOURS!

Bvery readet of “PRACTICAL WIRE-
LESS” must have originated some little
dodge which would interest other readers.
Why not pass it on to us? For every item
published on this page we will pay half a
guitea. The items this week have been con.
tributed, but in fature we want readers of this
paper to supply the items. Turn that idea of
yours to account by sending it in to us, ad.
dressed to the Editor, * PRACTICAL WIRE-
LESS,” Geotge Newnes, Ltd,, 811, South-
ampton Street, W.C,2. Put your name and
address on every item. Please note that
every notion sent in must be original.

)

ferree

here, and you should specify a special
screen-grid choke for this stage.

B g e

It is & good plan to attach a crocodile
clip to the end of one of the flex leads for
elamping on to a terminal, as in the sketch
herewith, which shows a transformer wind-
ing being tested for continuity., Thismethod
iz similar to the wvoltmeter test, except
that it gives an audible response instead
of a visual one, and is much more sensitive.

Tene af the Output

IRCUTITS are becoming more and more

vigorous, thanks to improved valves and
more efficient components. It often
happens, therefore, that more smocthing
is required at the output end of the set
than is usually provided for. ¥or this pur-
pose a Teservoir condenser of .002 mfd.

Cireuit Testing With *Phones
Defects in the wiring of a- set, or
those arising from faulty components,
may often be detedted by simple tests
with a pair of 'phones and a flash-lamp
battery or dry cell. One tag on the
'phones should be connected to one
terminal of the dry cell, and two flex
leads should be connccted, one to

e —
LOVDSPEARKER

7o

the remaining ’phone tag and the
other to the remaining terminal of
the dry cell

These two flex leads, if now touched
lightly together, will produce & strong
double click in the "phones, one click when
they make contact with each other, and
another when they are separated again.
They may thus be used for testing for
continuity in leads, etc., since the loud
double click is ample evidence that every-
thing is satisfactory.

PaneL

ABLUMINIUM
BRACKET

ANGLE
BRACHET

BASE

Woop
7 (ALuMiINtUM)

I"
BATTEN "‘

A simple chassis assembly.

!u'-n-e a4

A simple method of testing with phones
and a dry battery.

A fault in a coil holder, for instance, such
as a break between the terminal and the
plug or socket to which it is connected, may
now easily be detected, sinee if one flex lead
is connected to the terminal and the other
to the side of the holder to which the ter-
minal should make connection, absence of
the double click is positive evidcnee that
the component is faulty.
& r—

THE FIRST BATCH OF RADIO

WRINKLES FROM READERS |

WILL BE PUBLISHED NEXT j
WEEK.

Showing how an addilional condenser can be used

for smoothing purposes.
capacity is recommended. Even this may
not be large enough to give the necessary

- smoothing effect, especially when heavy

orchestral music ig coming through, so,
to be on the right side, it is a good plan
to couple in parallel with the .Q02 condenser
another one of about 003, as indicated -
in the diagram, Note the switch end its
connections. This switch, of the push-and- -
pull type, can be mounted on a short
terminal strip and is arranged to connect or
disconnect the .005 condenser as desired.

Keen Your Sei in Good Condilion

When you have half an hour to spare,
place vour set on the table under a good
light, and having brushed away any dust
and tightened up loosc terminals and nuts,
shorten every wire that is longer than
necessary.  Carefully dust your coils,
especially those of the short-wave type, and
for this purpose an ordinary paint brush is
very handy, as shown in the accompanying
sketch. Where valves are fitted having
split leg pins these should be carefully
opened with a pocket knife to ensutec »
tight fit in the valveholders, You should
also remove the push-pull switch if one is
fitted to your setand clean the contact points
with sandpaper. - After this little attention,
youwill be surpriscd, when youswitchon the |
set again, at the increase in its efficiency.

An ordinarg paini-brush is handy for
dusting. coils,. . .
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An Interesting Avticle Which Tells You All About—

CoUPLING AND DECOUPLING

ROADLY speaking, the essence of a
wireless sct is a string of valves with
some means of sclecting the required

station and some means of connecting each
valve to the one following it. A few years
ago, when valve efficiency was compara-
tively low, almost any reasonable number
of valves could be coupled together without
any special precautions heing taken, but
in these days of super valves and mains
eliminators, zlmost as much care has to
be taken to avoid eoupling where it is not
wanted a8 to provide efficient coupling
where i$ i3 wanted, )

The average modern set that has been
designed to work on batterics goes up in
the air when driven by an eliminator un-
less, of course, provision has been made to
overcome this trouble either im the set
itaclf or clsewherc.

Similarly, far more attention has becn
paid to coupling in recent ycars, largely
because the efficiency of the latest loud-
speakers has been greatly increased, with
the result that it will yeproduce as much
bass as it is given. and, therefore, low
notes must not be lost in the intervalve
coupling. )

It is a great mistake to assume that
bass is more important than treble, as very
low notes indeed sometinies rely upon very
bigh harmonics for their actual timbre or,
if the expression can he used, the per-
sonality of the instrument. Generally speak-
ing, the treble is lost in the tuning circuit
if these ave unduly sharp or, alternatively,
by the use of cxeessive values of condensers
connected  across, say, the transformer
primary, whereas bass is usually lost after
the detector valve.

" G.8-
Fig. 1.—R.C.C. coupling.

In passing it might be mentioned that a
fair percentage of sets are ** half stunned
by the presence of an H.F. choke without
an adequate anode to carth bypass con-
denser, This should not, however, be
regarded as an invitation to use an un-
necessarily high value, as this will upsct
both the middle and top notes and cause
lifeless reproduction.

When using the resistance capacity
method of coupling, as shown in Fig. 1,
considerable care must be exercised in
choosing the right value. Within certain
limits, the higher the value of anode resist.
ance, the greater the amplification, but
guahty is impaired, as, although few people
realize it, the valve iz actually in parallel
with its own anode resistance.

Tn general, the anode resistance should
be three times the valve impedance, but

TABLE No. 1

L - = 1

§ When it is Necessary, and |

When it is Not, Lucidly j

Explained l

By PERCY RAY |

P —— - -
- HTH

when the most perfecet guality is required
at some expense of volmme, this value
may be lowered to twice the impedance or
event less. The grid leak may have a value
of four or five times that of the anode
resistance ; remember that one megohm is
a million ohms, so that if the anode resist-
ance happens to be 20,000 ohmas, the grid
leak might well be 100,000 ohms, or to
quote it in megohms—1. This rule holds
good except in certain circumstances,

| unless a really big valve is following 1mme-

diately after it, when the maximum value
should be 30,000 ohms in the interests of
safety.

The third component of the resistance
capacity coupling unit iz the condenser,
which should always be a relable type, as
a serious leak would result in the high
tension getting on to the grid of the fol-
lowing valve. As there is no simple way
of working out the best wvalue for this
condenser, a Table, No. 1, has
worked out to indicate the best value of
grid leak and condenser for various values
of anode resistance,

Transformer Coupling

At the present time transformers can be
divided broadly inte two classes: those
containing generously proportioned iron
cores and those containing comparatively
small cores of a special mixture of nickel
and iron. There are, in addition, certain
badly designed, cheap transformers, con-
taining very little ordinary iron, but these
will not be considered. These two main
classes of transformers call for entirely
different, treatment : the heavy ones, with
the big cores, can be conneeted straight in

-7

AXODE RESISPANCE | UKD L8sk | CONDENSER
250,000 ohms | 1 meg. 006 nid,
200000 L - | 1 . 006,
00000, 5 KT
- R TE ¥
G8—~ - - o0, ,, W25, 2R
= - 30,000 ., 2z :
Fig. 2a —Transformer primary direcily in 25,000, 1, o,
f anode circuil. 322883 » {1), » :{13" ” Fig. 2b.~Parallel-fed transformer. With this
The question of tuning circuits is dealt 10060 05 1 arrangement no battery current passes through
with in last week’s free gift book, but | VALUES CORRECT 70O NEARBST VALULS the primary.
reference is made below to the LISTED BY MAKERS, the anode cirenit ag shown in Fig,
question of decoupling these stages. TABLE No. 2 2a, but the small nickel-iron trans-
The reader’s attention is therefore formers should be parallel fed as
drawn to the coupling ecircuits i3 YOLTS Droe shown at ¥ig, 'Zb.l The reason for
following the detector valve. EE 20 L 4D 60 L _2e0 this 13 that the latter $ype have
Besistan%e CQa.pacity <15 || REs. Coxn. RES. Conp. Rus. Coxp. REs. COXD. Ttes Cosp. relatively poor efficiency when the
Taking the low frequency side in 1 fg,ggg i- ;8’388 o gg,gg?} 1 198:8‘033 1 ;’ggggg }1 high-tension current  is passing
the logical scquence, the anode H : inoo0 | 3] 30000 | 51 Sow0o | 2] o001 through a primary winding, as the
circuit of the detector valve will 1 10000 | 1 f1s000 |3} 25000 2| 50000 1] Inductance of the latter pets
first  receive attention. This 3 12,000 | 3] 208001 2} 40000, 31 smalier and smaller as larger and
yeneraily :ecansists of a small fixed g 160,000 | 41 25000 | SN antani 5| targer currents are put through it,
condenser  (connected betweeri 10 ! ! 10000 | 4 | 20000 2 a%d adccrc:;sg of impedance means
anode and earth to bypass unwanted * - - a decrease of bass.
H.T. enerzy), an H.'Fl,ehokc, anda CORRECT TO NEAREST VALUES OBTAINABLE. THE RE. Some care has to be taken when

transformer primary, anode resist-
nce, or L.F. choke.

SISTANCES TSED MUST BE CAPABLE
CURRILNT FLOWING.

STANDING THE VOLTAGE,

OF STANDING THE
CONDENSERS MUST BE (APABLE OF

selecting resistance in the anode
(Continued on page 139.)

been .
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Howlong does one shillings-
worth of H.T. run your set?
A week—or a year 2\If you
run from batteries \ you
spend at least 50/~ annually
on upkeep:; replace ySgr
battery with an Ekco Unit
and your yearly cost is one
shilling only.” All you have
to do is plug into the
electric light or power
socket and switch on—
that's all!

Whatever the type or size
of your radio set, there is
an Ekco Unit for it.

Housed in solid drawn steel
See your dealer about it, case, oxidised ckpper finish.

or post coupon belo'V'\r-l Cornecting plugs \recessed
Based on 1000 hours' use of average 3 v. Set. below surface of\ case.
All Ekco Units are — Sue— 9"x5"x3.1"\
obtainable by Easy (&2 sd 25 cycle models
Payments. 93" x5%"x3]",

D.C. Units 39/6: A.C. Units from £2,15.0

To E. K. COLE, LTD. (Dept. P.1.),
Ekco Works, Southend-on-Sea,

Please send me details of EKCO Electric Power Units, Consoleites.
Consoles and Radiograms,

Name oiiveiieveeceiieceee e,

Address,
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COLVERN

e

There is a Colvern Coil for every
modern radio receiver. :

£ s aam Colvern Coilis were

IsépEcified Efcr the La:;g chosen for the Long Range

; ?ﬁf. xP;-e;(SGR: Express 3 (A.C. moc_lel) " e e
@ 19/- per pair. make them your choice.

Send for the Colvern Circuit Bogoklet, Radio List
No. 10. Free on request.

COLVERN LIMITED

MAWNEYS RD,, o ROMFORD, ESSEX.
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lowing the detector
is to arrange for too
much amplification,
with the result that
the output valve is
horribly overloaded,
and gives terribly
distorted reproduc-
tion, punctuated by
an  assortment  of
resonance poeints.
Suppoge, for ex-
ample, that the
detector valve gives
a 2 volts swing in ifs
anode, which is not
unreasonable on a
high-powered  sta-

HT
+

Fig. 3—Two forms of choke coupling.

{Continued from page 136.)
circuit, but three times the valve impedance
is generally suitable, provided that there is
a reasonable high-tension voltage, say 120

voltg, available. Care should be taken,
however, not to use the value of condensers
shown in table No, 1, as 2 very much larger
value is desirable, depending wupon the
transformer used, However, 1 mfd. is a
good general value, but if with the trans-
former used thiz results in one or two of
thz bass notes being reproduced out of
proportion, condensers having a value of .5
or 2 mfd. may be tried. An L.F. choke is
sometimes used instead of a resistance, but
as considerable trouble may be caused by
an unfortunate selection of values, it is not
recommended.

Choke Coupling

Fig. 3 indicates the method of using low-
frequency choke coupling, Here, again, a
certain amount of difficulty presents itself
regarding the choice of grid leak and con-
denser, but as a rough guide the grid leak
nay be cight to ten times the vahie of the
valve impedance, and the appropriate con-
denser selected from table No. 2

There is the possibility of an additional
low- froquen(-v stage in addition to the out-
put vaive, but this is rapidly dying out
with modern high-efiiciency valves, but it
is still retained when the detector iz not
preceded by a high-frequency valve. The
grcat mistake when using two valves fol-

preas

o | =k §

Fig. 5—With the usual arrangement of a
mains sel the potentiometer acts as a de-
coupler,

tion, and that a 3%
to 1 transformer is
usged, we ghall get almost 7 volta on the grid
of the next valve. Assuming that this is an
L.F. type, it might well have a working
amplification factor of 12, which «ill give
84 volts in the anode. Assume a 3 to 1
transformer : this would give almost 252
volts to the power valve, which, with an
amplification factor of 7, would give 1,700
volts odd. This is, of course, ridiculous,
but it indicates what would happen if
either the second or third valve over-
loaded. As, however, an ordinary power
valve would not develop without distor-
tion more than about 30 velts in its anode,

o H.T41 20
¥ HTH60

Fig. 4.—8.G. stage decoupled.

the discrepancy between this and 1,700 in-

dicates in a very definite manner the over-

loading that will take place, and it is
obvious that under such conditions one
resistance and one transformer, or two
resigtance stages, would be more useful.

Decoupling

In the ordinary straightforward three-
valve set, the H.T. side of each of the com-
ponents in the anode eireuit are joined to-
gether cither directly or through the few
mtervening cells of the H.T. battery, with
the result that the major portion of the
battery is between the anode leads and
earth. This portion of the high-tension

‘battery may have a considerable high-

frequency resistance which, being common
to all three valves, redistributes such stray
currents that are flowing in each anode
cirouit to the other anode circuit, thus

139,
cawsing  instability, motor-boating, or
violent oscillation. This effect is con-

siderably more marked if an eliminator is
used, as usually the resistance between the
positive tappings and H.T. minus is
greater than that of a battery. ‘

In order to.stop this trouble, it is neces-
sary fo give other than battery current a
direct path to H.T. minus, and to separate
the anodes from each other by a resistance
or choke and a econdenser. In gencral
practice the choke i3 very seldom used, as
it only becomes useful when a very heavy
high-tension " current is passing. It s,
however, gencrally used in the output
stage to choke-feed the load-speaker and
direct the speech current through the loud-
speaker winding to earth. Fig. 4 shows
the anode and acreen circuits of a screen
grid with deeoupling added. The screen
resigtance may be 600 to 1,000 ohms, while
a reasonable value for the anode circhit
is 5,000 ohms. As the screen is provided
with a condenser in any case, an additional
one is not neeessary, but in the anode cir-
cuit the condenser marked A has to be
insetted. Thiz might be a 1 mfd.,, non-.
inductive typo. When using a mains
screen-grid valve the screen is uswally fed
by a fixed or wvariable potenticmeter as
shown at Fig. 5. The top part of this,
marked B, acts automatically ag a decoup-
ling resistance, so no further precautions
aTe necessary.

The decoupling of the detector is prob-
ably the most important. Here, it is ncces-
sary to make certain that the values are
adequate. Unfortunately, however, if
too high a resistance is used, the TLT.
value will be lowered, which is undesirable
below a certain point. In order to cnsure
that decoupling is cfficien$, the resistance
in ohms when multipiied by the capacity
of the condenser in mfds, should not he
less than 40,000, For example, 30,600
ohms associated with 2 mfd. will he
60,000, which is in order, as would be
20,000 and 2 mfd., but 15,000 and 2 mfd.,
or 30,000 and 1} mfd., would hotll fall below
40,000 and would be inadeguate. It does
not follow that in every case fizures arrived
at by this method would be high enough,
but such cases are rare, and are not likely
to be met with by the constructor. In big

amplifiers, however, it is not unusual to
(Continued on page 162.Y

- HTH
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D

Fig. 6—R.C.C. sfagc with double Jecoupl‘mg ‘
by resistance R and Ry, C and C oL
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MAKING THE MAI

A Mains Operated Version of the Receiver which was Described in th
- Variable Mu and Pentode Valves this Receiver will Undoubtedly

The set may be fitted into this novel cabinel, -

and thus be converted into a radio-gram.

Note how the furnfable and pick-up are
fitted ta the drop-down front.

HE multiplicity of receivers available
[ +  for the constructor to build leaves
him the very difficult task of making
a choice between them, and those who have
tried a number of such sets must agree
that only a few can justify their existence,
Some are frankly stunt sets that reflect
credit to the ingenuity rather than to the
practical experience of the designer, and
fail to satisfy their owners, as they are
tricky and unserviceable.

There is definitcly a need for a three-
valve all-mains set, free from the trouble
of frequent accumulator recharging and
the expense of H.T. battery renewals,
which, although of well-tried principles,
embodies the very latest developments of

radio technique and at the same timc has
i been designed as a musical instrument that
is an acquisition to the family life of every
home. The Meins Express Three has been
designed to fulfil to the utmost Hmit these
ideals, and is the result of many months
of patient experiiment. = The Mains Express
Three is an outstanding example of a
modern receiver capable of a wonderful
performance, a set thaé will bring station
after station relling in with perfect quality
and freedom from interference, while every
carc has been taken to ensure that it is

Pl

"

mechanically sound and
will, therefore, give
months of uninterrupted
service.

Special Equipment

- from a mechanical stand-
point ; therefore special
coils have been designed,
equipped with plated brass
screening-cans  provided
with really rigid fixing,
while ready-goldered leads
do away with the nuisance
of tiny terminals working
loosc because they cannot
be tightened sufficiently
in the first place.

Arrangements have
been made for the chassis

hole correctly drilled, thus
making mistakes impossi-
ble, and every constructor
knows that the set he
builds will be identical to
the original. On the
other hand, economy has
been considered, but not
at the expense of
efficiency ; for example,
the Dubilier type resis-
tances used dispense with
the nse of holders in most
cases, and owing to their
ingenious construction
they offer a reliable article
ab a low price and cffect a
saving of nearly £2,
Before heginning to
describe the receiver, a

It has been pointed
out that modern coils kgl
. -leave much to be desired |

to be available with every Jj

very definite warning is,

iy

A
A

. - - uﬂl”
/}

/
/

necessary : that is, thaf serious

The clean lines and simple lay-out of
the Mains Express Three.

trouble will result if the specifica- -
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tion is varied ; not only will the
efficiency be mlpa,xred but some

components- above the panel use
the same fixing bolts as some of
those below the panel, and if
others of different sizes are used
ecnstruction  bhecomes  imprac-
ticable.

Reference to the photographs
will show that a special type of
H.F, choke iz used having a
screencd lead already atta.ched
which does away with an unsight-ly
Icad to the 8., valve and at the
same time effectivcly ecarths the
metal covering without the use
of a special clip. It is absolutely
cesenfial that this choke should
be fitted the correct way round
exactly in accordance with the -
blue print, otherwise the anode of

)
FMED {5700V dh
Faeeo/woov) W
240
220

200

the 8.G. valve will be connected to
H.T.+ instead of to the grid coil.

rmm:—u-u—«_:_u—-u-um

"Theoretical Circait of the Mains Express Three.

Selectivity Control

The Mains Express Tht.\ee\z

T
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e First Issue of “Practical Wireless.”.
be Recognised as the Last Word

|

enjoys many refinements, in-

cluding double-wound trans-

former aerial coupling, which

givesexcellent selectivity com-
‘bined with reasonable latitude for various
types and sizes of aerials. The variable mu
gcereened-grid mains valve has numercus
advantages over the ordinary screen-grid,
among which are the distortionless volume
control, from a shout to a whisper, and
very precise control over selectivity., The
tuned grid coil will be found to work well
with this particular valve {Cossor MVSG).
The detector stage cmploys a resistance-
fed transformer, which cnsures that the
bass response is reproduced at full volume
with a degree of fidelity that is ze-
freshing after listening to the average
receiver, which caricatures the low notes
with a deep booming noige like heavy
weights being dropped on to an empty
dance floor. -

The output stage employs a power
pentode which is capable of really generous
volume, enough to fill a small hall, but
this volume can be reduced to a whisper
by the variable mu confrol when desired.
The intention is to use this colossal power
as reserve, so that the loud.speaker can
pour out perfect melody without the strain
and chatter associated with sets possessing
little or-no margin ; the same principle is used

" EXPRESS

SCrews

made

O ot

Employing. the Latest Types of
in Mains Sets. By PERCY RAY.

with modern motor cars
to achieve the perfect and
effortless running of an
up-to-date limousine,

. Construction
The existence of an all-
- metal chassis ready drilled
hag been pointed out ; in
addition, a biue print is
available which renders
mistakesimpossible., First
of all, mount the valve-
holders in position. Be
careful to put the four-
pin-holder nearvest to the
mains transformcer, and
see that the valve-holders
are so fixed that their
terminals are in the posi-
tion shown in the blue
print. It will be noticed
that the wvariable mu
valve-holder is sccured
with only three nuts and
bolts ; this leaves a con-
venient hole  through
which to feed the long
wire that runs through the
metal screening-tube that
is already fixed to the
chassis ; the wire must, of
course, be insulated.
Next mount the .0001
fixed condenser, as this
cannot be fitted after the
choke has been attached.
It is essential that this

THRE

A view of the cabinet closed, showing its

sistance-holder on the upper side of the
baseboard that acecommodates the 5,000
ohm resistance has holes 5o spaced that i
shares fixing hbolts with the three-terminal
grid condenser, consequently these should [
be fitted at the same time.

Insulaiing Aerial and Ouiput Terminals

forward, but to avoid accidentally breaking
or pulling the leads attached to the coils,
the latter should be fixed after ajl the
other ecomponents have heen mounted.
In the same way care should be taken not
to bend back the armoured lead that
projects from the top of the special Wearite
choke. Note that the flexible lead from
coil to the three-terminal grid condenser
must be threaded through the screening-
tube on the chassis. When mounting the
terminals for aerial and output be sure to
insulate them from the metal chassis by
using insulating washers; it should be .
observed that the earth terminal must not

condenser is fixed with

A -

neal appearance.

Construction is now perfectly straight-

ek - —

?oa uvnltré E 0005, Polar.

s un k 1 reaction condenser, Compax type,
heads, . .0003, Polar.

atherwise 1 fixed condenser, type “S ' .0001,
ff;fger CI;* t 1fixed condenser, upright type .0001,
:%c;d;::t?é ! 1 fixed condenser, thres-terminal up-
AR right type 0001, T.C.C.

underside "1 mfd., T.C.C. _

choke. 2 fixed condensers, 400 volt working

For simi- 2 mfd., T.C.C. )
rea- 2 fixed condensers, 400 volt working

gong the 4 mfd., T.C.C. -~

holder for 1 choke, screemed standard type,

the 20,000 Wearite. .

ohms re- § 1 choke, screeped type with lead,

sistance, .Wear'lte.

sitnated 2 tuning coils, Types KBLC and KGR,

near the Colvern.

pentode 1 switch, ganged wavechange type,

valve- Wearite. .

holder, 1 potentiometer, 10,0000hms, Lewcos.

should 2 L.F. chokes, 20 Henry, Varley.

now be 1 mains transformer, Sound Sales type

fitted. 250 Shielded Super.

The re- i 3 valve-holders, five-pin chassis

mounting, Clix.

" T1ST OF COMPONENTS FORTHE MAINS EXPRESS THREE

2 variable condensers, type No. 2,

1 fixed condenser, type “ 87 ,0003,

: T.C.C,
with the 4 fixed condensers, non-inductive,

1 valve-holder, four-pin chassis
mounting, Chix.
1 resistance, 250 ohms, 1 watt type,

Dubilier.,

1 resistance, 350 ohms, 1 watt type,
Dubilier.

1 resistance, 7,000 ohms, 1 watt type,
Dubilies. H

1 resistance, 25,000 ohms, 1 watt
type, Dubilier.
2 resistances, 20,000 ohms, 1 waltt
type, Dubilier.

2 resistances, 40,000 ohms, 1 watt
type, Dubilier.

resistanice, 1 megohm, 1 watt type,
Dubilier.

grid leak, .5 megohms, Dubilier.

transformer, Parafeed, R.I.

grid leak holders, Bulgin.

terminals—aerial, earth, and outpu:
(2—insulated), Belling Lee,

bushes for above (Belling Lee).

Glazite, Lewcos. Sundry screws,
wire, systo-flex, etc.

1 metal! chassis, Paroussi,

1 valve, type MVSG, Cossor.

1 valve, type 41MH, Cossor.

1 valve, type PT 41, Cossor.

1 valve, type 506BU, Coscor.

Speaker: Celestion P.P.}M.9

1 Cabinet : Chromogram.

[
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L:e insulated, as it is intended to make
connection with the metal chassis. Do
not vary the points where wires are taken
to the chassis; there are ways that appear
more direct, but they will upset the stability
of the reeciver. It gshould be noted that
the tuning condensers or the 10,600 chm
variable resistance must not on any
account be insulated from the metal panel,

Points About the Wiring

The Dubilier resistances are already
provided with connecting wires, so it is
only necessary to cut them to the required
length, slip on a piece of systo-flex, loop

however, advisable not to fit these until
the major portion of the wiring has been
accomplished, as they are inclined to be
in the way and may get damaged by an
unhappy knock with a pair of pliers. It
will be noticed that the lead running from
the mains transformer to the heater
terminals of the valves is twisted : this is
to prevent hum. It is difficult to attach
more than one wire to cach leg of the valve-
holder, so the constructor is advised to
use bare wire for this connection in the
following manner. Take two pieces of
18-gauge wire about 2ift. long, make a
loop in each end and attach it to the correct

two connections, like all the leads running
to the mains transformer, should be made
carcfully and be tightly securcd, otherwise
there 18 danger of shorting one or mere
terminals together, Take the two leads
and pass them through the hole in the
chassis, and slip over each wire a piece
of systo-flex that iz apparently 1lin. too
long to fit nicely between the terminad
on the transformer and the valve leg of
the wvarviable mu valve-holder in each
case, then cavefully twist these two wires
tightly tomether. It will be found that
the length of wirc taken up in twisting

will lose the oxtra Iiin. of systo-flex

Beneath chassis wiring diagram of the Mains Express Three.

the ends, and place it in position. It is, | terminals of the mains transformer. These (Continued on page 144.)
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Quality Reproduction
for the ‘SONOTORNE 4°

Everyone who builds the SONOTONE
can be sure of quality reproduction.
The Ready Radio L.F. Transformer,
which is specified, gives a quality of
reproduction that is second to none.
Its amplification curve covers a re-
markably wide range of frequencies.

The windings are particularly robust
and carefully wound, whilst the iron
is of a new type. The Transformer
can be relied upon to give excellent
service. Ratio: 3-1 and 5-1. Guaz-
anteed for two years.

Price 850 6da

Bring your set A
up‘tﬂ-date N

Fit the Ready Radio L.F, Transformer
and improve your quality 100% I8
yo
1’- Book Free |

Full details of how to use this wonder-
ful transformer are contained in the
Kendall-Price Book. 36 pages des-
cribing 10 wonderful circuits, with
photographs and diagrams, published
at 1/-.

POST COUPON NOW

GO TO YOUR DEALER OR

POST COUPON NOW FOR YOUR
FREE COPY.

: To READY RALIO LTD. (Bock Dept.), Eastnor Hetise, BLACKHEATH, S.E.3.
i Please send me the Kendall-Price Beck of the ken circuits—Iiree.

BBIDE 1. cvvrerrvsribesbrons asessirrsen s pas et s psbiaase bar e s emns bmas e s rentseen s enssRe e vm s e e s

f yon wish to have, with yeor free hook, ten full-sized blee prints, enc'ose
/- in ztamps with this ccopon, Prac. W. 3,

i Annowncentent of READY RABIO LTD., Eaxwor Hotise, Blackheath, $.E.3.
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Making the Mains Express Three
(Continued from page 142.)
mentioned above. It will now be neces.
sary to slip the bare portion of the wires
under the clamping nuts on the appro-
priate valve-holder legs. The wiring of

the heater terminals should then be con-
tinued in the same way, bat as the distance
between the remaining two valve-holders

is much less, it will only be necessary to
allow #in. of systo-flex In each case. Be
careful that the two wires are properly
separafed by the systo-flex. The rest of
the wiring should be carricd out with
Glazite. Do not use cheap, inferior wire,
as the set is a powerful one and consequently
the voltages are high, and the use of wire

having cheap covering of little insulating

value should be avoided.

Connecting the Mains Lead

When the wiring has been completed
and checked to see that no mistake has
been made, it will be necessary to attach
the mains lead for connecting the mainsg
transformer to the electric light supply.
1t will be noticed that one of the terminals
for the mains connection is marked 0. "o
this terminal one side of the flex lead should

(Continued on page 162.)

o

BRAUDED FLEX
EARTHED TO
CHASSIS
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Above—Chassis Wiring Diagram of the. Mains Express Three.



October 8th, 1932

POLAR

CONDENSERS

No cther condensers quife so
smooth ; no other condensers
quite so precise. Polar con~
densers mean perfect control
with amazing ease. Totally
enclosed and protected ball
races give silent action and no
matter the age of your set, you
can enjoy the tuning hitherto
possible in only the most up-~
to~date, expensive receivers.

so0 e s 8

The FOLAR “No. 2” Con-
denser as specified for the  Long
Range Express 37 1s a perfectly
constructed component with Fast
and Slow Motion. Bonded rotor
vanesensure permanent accuracy.

Values : L0085, 00035, 0003,
Specified for the

“LONG RANGE
EXPRESS THREE”

Frem ol radioVdealers.  POLAR
Catalogue 'N~ free cn request from
WINGROVE & ROGERS LTD.,
188-9, Strand, LONDON, W.C.2

Polar Works - - - Liverpool

Tle years of experience that Cameco
have had in the design on

construction of Radio Cahinets,
coupled with the erormous demane!
that there is for Cameco Cabincts, has
enabled them to produce this amaving
Cabinet at the extraordinarily low
priceof only 35/-(stool 25/- extra). The
Camco " Ambassador represents anew
standard of values in Radie Cabinets.
Made of selected timber, the front
&8 Walnut venecr, it is supplied
complete with baffie buard.vbaseboard
and shelf, Price only 39f-. Stool
25f-, Suitable for heusing Set and
Speaker with room for Batteries.

'

CABINETS

Do not fail to see
ihe complete range !
of Camco Cabinets at

our showreoms, i

Post in Ld, Envelope. I
CARRINGTON MFG. CO., LTD. ;
Showrooms
Onen 015 o tn 24 Hatton Garden, London, ECI. |
5.45 pan. ( Saturdays
12.30). Inany case |
send coupon row for
FREE copy of the
NEW Camco Cabinet
Catalogue.

"Fhione: HOLbern 8282, Works : 5. Croydon,
NAME ccrrinrereiinen s ncare st ennene rencnnens
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STUDY | YOU CAN HAVE A COLLEGE
TRAINING IN ALMGCST ANY
CAREER FOR A FEW
SHILLINGS MONTHLY

'INYOUR ’
SPARE
TIME

LET ME BE YOUR FATHER

Unless you are in
touch with all
branches of industry
you cannot sge the
possibilities of em-
ployment, but with
our gigantic orgamsa-
tion we are in touch
with every sphere of
activity, and we know
that in many trades
and professions there
are more vacancies
than there arc trained
men to hll them,

FB s

WE DO NOT
PROFESS TO
ACT AS AN EM-
PLOYMENT
AGENCY, BUT
WECERTAINLY
ARE IN A POSI-
TION TO GIVE

PLOYMENT
THEREIN,

We teach by post all branches of the following

vocations, and specizlise

in  all

exsminationsconnected therewith.

Qur advice is always Free.

' Gereral Education

Accountaney Examinations

Advertising and Sales Manage-
ment

AM.I. Fire . Examination

Applied Mechanics

Army Certificates

Auctioneers and Esiate Agents

Aviation Engineering

Bankicg

Boilers

Book-keeping, Accountaney and
Modern Business Methods

B.3¢. (Eng.)

B.8¢. (Estate. Management)

Building, Architecture and Clerk
of Works

"Chemistry

Civil Engineering

Civil Service

All Commercial Sulbjects

Comanercial Art

Concrete and Structural Engin-
eering

Draughtsmanship. All branches

Engineering, All branches, sub~
jects ard examinations

Heating and Veatilating

Insurance

Mathematics

Matriculation

Metallurgy

Minizg. All subjects

Mining, Electrical Engireering

Motor Engineering

Municipal apd County Engireers

Nuval Archifecture

Pattern Making

Police. Special Course

Preceptors. College cf

Pumpe and Pumping Mackinery

Radio Reception

Road-making and Mainienance

Ralesmanship T

Sanitation

Secretarial

Shipbuilding

Shorthand (Pitman’s)

Structural Engineering

Burveying

Teachers of Handicraffs

Telepkony and Telegraphy

Transport .

Weights and Measures **Insp.”’

Wireless Telegraphy and Tele-
phony

Works Managers

1f you do not ses yeur own reguirements above, write to us on any subject

DO NOT DELAY
THERE MAY BE CHANCES FOR YOU TO-DAY FOR
WEICIHD YOU MAY BE TOO LATE TOMORROW.
LEVERY DAY COUNTS IN A MAN'S CAREER,

IT COSTS NOTHING TO INQUIRE

F WE TEACHBY POSTIN ALL PARTS OF THE WORLD -2
Also ask for our New Book—FREE OF CHARGE

THE HUMAN

Secrets of

Note Address Carefully :
THE BENNETT
COLLEGE LTD.

Pept, 197)

SHEFFIELD

MACHINE

Suecess.
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cemee THE SONOTONE FOUR-+

- All About the Wonder Set, Forming the Subject of Next Week’s Free-Gift 1/- Blueprint

HAT constitutes the ideal receiver ?

This is a question which cannot

he answered in a general way, as

every listener has an individual preference..
Thousands are satisfied with a one-valver,
and, on the other hand, there are probably
as many who are satisfied with nothing
less than a five-valve set. Probably the most
popular circuit at the present day is a
three-valve arrangement consisting of 8.G.
detector and pentode valves. This is
gertainly a pgood arrangement, and is
capable of a really fine performance, but
three valves are deemed by some to be
insufficient. Whilst the pentode can give

quite a good output, there is a prefercnee:
by some of our readers for two L.F, stages, .-

and in order to have a receiver with
range-getting - capabilities they demand a
four-valve circuit, and will be satisfied
with nothing less.

has produced the “ SONOTONE.”

Details. wiring diagram, ete., will be given
next week, and it will be seen to be a really
remarkable little recciver.
type of screen-grid valve is employed for
the H.F. stage, and this is coupled to the
detector valve by a tuned-grid cireuis.
The latter is ganged with the aerial cireuit,
so giving ““ one-knob ” control. The two

L.F. stages are very efficiently arranged,:

the first utilising an ordinary type of in-
tervalve transformer, and the output
valve being fed by a modern form of
coupling.
Transfeeda, which, as most of our readers
are by now aware, consists of an ordinary
1.F. transformer, a coupling condenser,

It is in answer to this:
demand that our technical department

An ordinary:

This is the popular Benjamin i

and & wire-wound resistance, the three
components being housed in a small metal
case, and wired to give what T3 known
as a ‘* parallel-fed transformer” arrange-
ment. The anode resistance is of very
generous proportions, and will dissipate
3 watts, and in addition is tapped so
that it may be more accurately matched.

Detector decoupling is employed in
addition to a screen-grid decoupler, and
with the further refinement of an output
filter the receiver is perfectly stable.

To ensure that overloading will not take
place anywhere in the set two volume
controls are fitted, one of the pre-detector
type and one of the post-detector type.

The former is in the form of a control of
the potential applied to the filament of
the sereen-grid valve, whilst the latter is
arranged across the first L.F. coupling.
| With a generous valve in the output stage,
only a moving-coil loud-speaker will do
justice to the quality of the output, and
the particular model specified for this set is
Igranic. It can be fitted into a beautifuliy
finished oak cabinet which has heen special-
ly selected for the receiver, and which is
made by a wellknown firm of cabinet
makers {Cameco). Tests of this set have
satisfied us that in practically any part of
the country a great number of stations
should be reccived at really good stren egth,

Lissen Shielded Two Coil Ganged Unit.

 Utility Two Gang WVariable Condenser
TypeW. 135. .0005 mfd.

Sovereign Pre-set Variable Condenser ,0003,

Ready Radic Reaction Condenser ,0005.

Slekton Standard H.F. Choke.

i Bulgin Screened H.F., Choke (Standard
Type).

Ready Radio L.F. Transformer Ratio 3-1.

Benjamin Transfeeda.

R.I. Output Choke (Type DY 20).

T.C.C. Three Terminal Type 0002 fixed
Condenser,

T.C.C. .0001 Fixed Condenser.

Dubilier Grid Leak 2 meg.

4 Lotus Valve Holders, 4-pin Type.

1 Microfuse (100 m'A).

2 Lewcos Spaghettis—600 Ohms,
10,000 Ohins.

and

LIST OF COMPONENTS FOR “SONOTONE” FOUR

TEVRT R

3 Belling Lee Terminal Blocks,

6 Belling Lee Terminals (Aerial, Barth, i
LS.—, LS.+, and 2 Pick-up).

3,—2 MFD. Fixed Condensers—T.C.C,

Belling Lee Battery Cord, 5 way.

Panel 14 ins. x 7 ins, British Hard Rubber

Co.
2 Coils Glazite,
25 Chms Filament resistance—Colvern.

PRI

e

[T

500,000 Ohms Volume  Control—
Sovereign. :
Pertrix Batteries, 120 Volt and 9 Volt Grid ¢

Bias. H
Mazda Valves—8.G.215,H.L. 210, L.2, andé

P.220A. (5.G.215 and H.L.210 are!

metallised). : H
Camco Ambassador Cabinst,
Earth: 1 Tin Filt. for earth,
L.T. Battery.
Loud-speaker—Igranic Type D.9,

*

This is the Clarion pick-up which works splen

with the Long-distance Express described in Nos. |

and 2 of ** Fractical Wireless.”

‘ HE Long-Range Express Three, and
the Dolphin Three may both be used
for the reproduction of gramophone

records, For the Long-Range Expross a

Clarion Pick-up is recommended, and this

should be mounted on the motor-board,

making use of the template supplied with
the Pick-up so that the instrument will
track corrcetly, In addition, it will be
necessary to fit two terminals to the rear
part of the chassis, One terminal must be
joined to the grid of the Detector valve,
and to awvoid any instability this lead
should be of the inetal-shrouded variety.

The remaining Pick-up terminal must be

provided with a lead so that it may be

plugged info the Grid-Bias battery. The

Detector valve ig acting now as an I.F.

valve, 50 that the value of the Bias must

be adjusted to ensure that the valve works
on the correct vart of the curve, For the

ADDING A PICK-UP TO THE DOLPHIN AND

THE LONG-DISTANCE EXPRESS

will be sufficient.
volume control to be

didly
Pick-up as possible.

gramophone.

switch, and the Pick-up to the other side.

therefore no alterations will have to be
carricd out before this set may be used
with a Pick-up, ¥or' this rceciver we
recommend the Limit. Pick-up. The re-
marks in the first part of this article rela-
tive to a volume control will also apply to
this receiver. Although in this instance
an I.T, valve is employed, the grid swing
iz still rather small, and records of the vory
loud kind will be inclined to overload.
The above remarks relative to the installa~

valve specified in the article 1.5 volts
It is essential for a
fitted aeross
the Pick-up. This should be mounted
on the motor-board as near to the
If it is considered
worth while, & switch may be incorporated
in the receiver to switch over from radio to
A single - pole - change - over
switch will be needed, the grid of the valve
being connected to the arm of the switch,
the Grid Bias and Condenser then being
joined to the terminal on one side of the

The Dolphin is already provided with
terminals for the Pick-up connections, and

tion of & switch are also relevant to this
receiver,

With both sets, the tuning dials must be
turned to zerc during
gramophone  reproduc.
};]01‘1 to a.lvoi};i the wire-
ess sighals breakine
through. king

we specially recommend for use
with the Dolphin Three, also
described in Nos. 1 and -2 of

“Practical Wireless.'.
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1 Paroussi
type se
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1 Epoch 20tk Century M/C Speaker .
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KIT Madal
Cabinet
KIT Model

Cabinet) 12 mont

KIT Model

MAINS

coudensers,

.0003 reaction condemser
T.C.C 0
T.C.C.
T.C.O

0001 Exed condenser, type 34
0001 fixed contdenser, type S.P.

working
type
Io.F.
Colvern Tunivneg Colls X
Wearite gangesd \\'lvech‘mge switeh ..,
Leweos 10,000 ohms, potentiometer ...

varley 20 benry L.F,
Rawswood Mains Transformer ..,

35C-chims resistance

Dubiler 1+ m(g. resiuhlmc L walt .

Parafeed Transformer
Grid Leak ITolders

EXPRESS

.0005-mfd.
Ty pe

slow motion var,
No. § -, 1

3
2
001 Axed condenser, t}pe 8 i
2
003 fixed congenser, type S 1
mid. fixed condenser, uon-
. fixed r':'éndcﬁnscr,"hom":
“aoov.
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i. ﬁ:{;lcd éande'ﬁ'scr,
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Choke, screehcd type
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|.¢
B wWOWNOH

chakes ..

1]

-pin chassis mounting valve-
-pin’ chassis meunung “ralvil
250-olin|s vesistance 1 watd
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MVEG, Cossor 41MH,
FT41, Cossor 506BU
159 ' Cabinet in Walnut .. 1

£13 1

ACCHSSORIES,
115 0
ur in

Oak C'mect. . 2 76
1 £9: 1 : 3 (less valves and
) 12 mcnthly payments of 17/~
2 £12:6:3 (with valves less
hly
3 £13:

Cabinet) 12 monthly payments of 25/-

DOLPHIN STRAIGHT THREE

Kit
No.1
Kit
No.2
Kit
No.3
Kit
No.4

or 13/- down and 11 monthly

less valves
and cabinet £2 . 13 o 0
or &'- down and 9 6/
monthly payments of “

with valves, ss . 15 . 9

less cabinet
or 7'- down and 11 7
monthly payments of 7 -
with valves .

and cabinet £4 . 16 . 9
or ¥- down and 11
monthly payments of

with valves, cabinet, batteries,
R. & A. type 50 loud-spenker,

aerial and £6.19.3

earth - = -
13-

paymeants of - - -
R nded Accessories :

| Semens |20-volz H.T, battery 13 6
i Qldham 2-voit accumulator ... 9 0
1 Siemens 9-volt G.B. bLattery ... 10
i R. & A. type 50 loud-speaker .. 150
1 R, & A. Bantam loud-spesker .1 7 6
1 Selectanet aerial e i e 2 6
1 Selectanet earth - .- e i 6
ANY COMPONENT CAN BE

SUPPLIED SEPARATELY.
T e

PIGKED KITS AND COMPONERTS
SPECIALLY TESTED FOR YOU

BY DIRECT RADIO'S CHIEF ENGINEER

ST,

LONDON
BRID GE

“TELSEN”

“AJAX THREE" KIT- £3-1-86

Deposit 10/- and 8 monthly pay-
ments of Tf6.
Valve Kit £4-4-3. Deposit 10/-
and 11 monthly payments of 7f6.
Valve Cabinet Kit- $4-15-0
Deposit 15f= and 11 monthly
payments of Bf6.

“JUPITER THREE "’ KIT £3-17-0
Deposit 10f= and 10 monthly
payments of Tf6.

Valve Rit £5-18-0 Deposit 15/-
and 11 monthly pavmeats of
10/6.

Valve Cabinet Kit - - £6-0-0
Deposit 20/« and 11 monthly
payments of 10/6.

The cabinels are Lthe nete type < 158"

Model in hwnd-polished IFalnut,

“ RAINO FOR THE MILLION ™
“STATIONMASTER THREE"
ALED Ki

SE T
BATTERY MODEL " A" with
Table type Cabinet and Valves
£5-11-8, Deposit 15/~ and 11
monthly payments of 10/-,
BATTERY MODEL *“B' with
Conscle type Cabinet, Valves
and Celestion Speaker £7-14-0.
Deposit 20f- and 11 month])
pavments of 13/
EL “g"
Console Cabinet,
and Magnavox AMoving  Coil
Speaker £14-0-0, D(.poblt 35/-
and 11 monthly paviuents of 25f-,
A.CL. MODEL “ D Chassis only
with Mains Valves £10-0-0.
Deposit 30/= and 11 monthl\
payments of 18/6.
[nstruction book frec with each kit

A.C. with Walnut

Mains Valves

READY RADIO

THE 203 » Model A (with valves,
cabinet and moving coil speaker]}.
Price £6-17-6. 10 monthbly pay-
ments of t6f-,

Model B (complete kit with
valves only), Price $£3-10-0.
7 monthly payments of 11/9,

METEOQR 5.G.3 Mode!l A (with valves,
cabinet and moving coi! speaker).
Price $8-17-6. 12 monthly pay-
ments of 17/«

Model B (complete kit
Valves only}, FPrice £5-7-6.
monthly payments of 12/6.

with
10

LOUD-SPEAKERS

R & A BANTAM - 51 7T 6
R & A Chalenger - 8115 0
R & A Victor - « £310 0
(10 monthly payments of 7/6)
ORMOND Type R4T5 - £1 18 &
EPOCH Super Junior - £1 7 6
EPOGH A2 - - £3 3 0

(10 monthly pavments of 7/=)
{Moving Coil Type Chassis only in-
corporating Input ‘Fransformers.)
‘159 ' Walnut Cahinets can be
supplied for any of the above

27/6 extra.
MOTOR ** YORK

in walnut cabinet -

magnetic type
£212 6

BATTERIES & UNITS

H.T. AGGUMULATOR. Oldham i2¢-
volt 3500 mfa hour capacity

£4-1-0. 12 mouthly payments
7/6.
ELIMINATORS.

Atlas A.G. 243 (H.T. only} £2-15-8
9 montkly payments of 7/6
AK. 260 H.T. and trickle
charger - - - 84-10-0
10 monthiy payments of 10/-
AC 0 -....- .- £6-10-0
12 monthly paymems of 12f~
D.C. 15/25 H.T. only £1-18-6
Siemens 150-volts Super Radio

£3-9-0. 6 monthly payments of
12/6.

GRAMO ACCESSORIES

BOWYER LOWE A. E D. Mark ITi

Pick-up - - £1-10-0
BOWYER LOWE :pecial pick-up
volume control - - 8/6
COLLARD AUTOMATIG Spring
motor - 324-
COLLARO AUTOMATIC A.C. In-
duction moter - - £2-10-0
159 " RADIOGRAM WALNUY
CABINET - - £5-5-0

10 monthly paymonts of 12/f-
COLLARO COMBINED A.C. induc-

tion motor, Pick-up and velume
control in one unit - £4-0-0
12 monthly payinents of /6

9/

OSRAM

OSRAM THIRTY THREE. Battery
Kit with Cabinet and Valves
£9-9-0. Deposit 20/~ and 12
monthly payments of 15/-.

SLEKTUN SCOUT

8.6.3 (complete kit with Mullard

KENDALL-PRICE
CIRCUITS

ALL WAVE THREE [complete kit
with Mullard Valves and {* 158"
Cabinet) - - - £5-0-0
12 monthly payments of 9/6

§.6.3 A.C. icomplete kit with Mullard
Valves and ** 159 7 Cabinet)

£16-7-6
12 monthly payments of 30/-
5.G.4 {(complete Xit with Mullard

COSSOR
NEW COSSOR MELODY
MAKERS 4ill Mains Kit XNo.
357 £11-156-0. Deposit 25/. and

11 monthiy payments of 21/
Battery Xit No. £7-17-6.
Deposit 17/ and 11 monthly

payments of X3/6.
SUNDAY EXFPRESS S.G6.2
RADIOGRAM
A.C. MODEL with valves, speaker,
cabinet, gramophone- moton pick-
up and all accessories £17-19-0
or 12 monthly payments of 33/-
BATTERY MODEL with valves,

Valves and ¢ 1587 Cabinet) Valves and ' 159" Cabinet) speakey, cabinet, batteries, grumos
£7 0 £7-10-0 phone-motor, pick-up ;1nd£;lsl 7,_\:

. 3 A P A cessovies .. 3

12 monthly payments of 13 12 monziuly payments of 14f or 12 monlhlv navnwnts of 281
® 11 FY ITrL] snazmn EERRRANEE

CASH,

for which (3]
(5]

NAME .

ADDRESS

FLLIIVTTTLRAE EL LR R ISP IT LI R ] o

1 enclose
I will pay on delivery
I enclose first deposit of

C.0.D. AND EASY PAYMENT ORDER FORM
To: Direct Radio, Ltd., 159 Borough High Street, London, S.E.L

Plgase dispalch to me ai once the following goods........

cross out line :
not applicable |~
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THE LATE/T KIT/

HE Music Magnet range of home-
constructors’ kits which have been
produced by the G.E.C. has becn -

still further improved by the addition of the

Thirty-Three. This is a most interesting
kit, comprising a three-valve set, loud
sperxker and cabinet.  The Iatter is of
inoulded bakelite, posgessing guite pleasing
lines and finish, and, unlike the majority
of cabinets, the Ioud-spea.ker opening
is guite plain, no fancy cut-outs heing
fitted. The opening is covered by an
old.gold fabric which fones very well with
the cabinct.

All the separate components are enclosed
in clearly identified envelopes, and a most
comprehensive instruction chart is supplied,
on which, in addition to the step-by-step
instructions, a 13in. scale is provided.
The cutting of the various wires is thus
greatly simplified.

Three controls only are fitted to the re-
ceiver, one for tuning, one for wvolume,
and one for wave-change. The tuning coils,
of which two are employed, are of original

design, wound on square, instead of the .

more usual circular formers. The short-
wave winding is carried on a former inside
the long-wave former, the two windings
being arranged at right angles, The coils,
and the two variable condensers are screened
and ganged, and the entire receiver is
enclosed in a metal chassiz,. A separate
compartment is fitted to house the batteries,

There are several movel features incor-
porated in the eircuit, foremost of which is
the employment of a screen-grid valveinthe
deteetor stage. This, in conjunction with
the 8.G. H.F. valve, results, as might be
expected, in a very good long-distance
performence. A fuge is included in the
battery leads to avoid risks of destroyed
valves through shori-circuits, or wrong
conncctions, and adequate decoupling is
incorporated in cach stage. The tuning
dial is calibrated direet in metres, instead
of degrees, and this is of great assistance
in tuning-in long-distance stations. —In
order thzt the receiver may be used for
gramophone reproduction, pl(EL-up terminals
are fitted.

On test, as was to be expected from a
gtudy of the circuit arrangements, the
receiver proved to be both powerful and
selective.  Local high-powered stations
came in with a real punch, and it was pos-
sible to pass them if the control was turned
too rapidly. The volume control acts
as a form of reaction control, in addition
to reducing the potential applied to the
filament of the H.I. wvalve, and with the
aid of this control it was possible to hear
quite a number of stationz at good loud-
speaker strength,” The power valve which
is fitted did not suffer from overloading,
and quitc a pleasing tone was produced
by the speaker. The back of the cabinet
is open, so that there was no cabinet

‘THE OSRAM THIRTY-
THREE MUSIC MAGNET

- PO

4
B
H

NPT R

resonance, although there was guite suffi-
cient bass. The instruction chart contains
a fable giving the principal European
gtations, with wavelength and power,
so that it is quite simple to pick out the
stations with the calibrated dial. The
chief features of the sct are reproduced
herewith :—

1.—A complete table model
with built-in loud-speaker.
2. —Batteries housed inside cabinet-—mo

external battery connections,

3.—Two metallized Osram screen-grid
valves and latest type Osram power
cutput valve.

4.—Sereen-grid detector gives great sen-
gitivity.

receiver

B.-—Tuning by one knob only.

6.~—Single tuning d1a1 calibrated in wave-
lengths

T.—~-Combined radio volume and reaction
control for smooth operation.

8. —Wavelength change by retary switch
with definite positions.

9.—New magnetic loud-speaker chassis
with floating cone cnsures highest quality
reproduction.

10.—TFirst-class components—de Iuxe finish
throughout.

DOYOU KNOW?

—That where an cutside acrial cannot Le
erected, a 12ins aerial will often give better
results than the orthodox indeor acrial.

:+ —That calinet resonanee can Lie removed hy
1 leaving the back ¢f a cabinet type toud
speaker open, or filling the cabinet with
abrorpent wool.

—That where high values of Q,B, are caployed
valves can be destroyed through a short cir-
cuit. A fuse in the G. 1. lead will prevent this.
—That an unscreened H.F. choke can cause
instahility, due fo its external fleld.  vary its
position it such cases to Hind a position where
no coupling cxists. H
¢ ~—That long waves are not used on the other
side of the Atlantic,

—That the L.F. {ransformers—wlicre more
than one is employed, can interact,—
rverulting  in  instability  and  distortion. 3§
I Fherefore, it is advisable to arrange trans-
+ formers at  right-angles unless  earthed
t melal eases are employed for these com-
ponents.

~~That the aerial lead should not be per-
milted {0 pass near the output end of a
receiver, as H.1°, in the T.F. side of a
set results in dislortion and instability.

B L o

NEXT WEEK! H

: THE LOTUS LANDMARK 3 !
!..-...A‘..,_*. ..... _—

11.—All metal chassis construction, and
efficient screening for perfect stability.

12.——Unit assemblies make home construe-
tion the essence of simplicity.

13.—Valve holder panel ready assembled
—strip wiring gives reliability.

14.—Dual gang tuning condenser of new
design accurately balanced for extreme
sclectivity.

15.—Separate circnit trimmers for long and
short wave-bands,

16.—Connections for gramophone pick-up.

17.—Latest Osram valves {battery type)
with the Wembley filament.

18.—Low H.T. current consumption using
standard Osram valve combination.

19.——Handsome one-pieec  cabinet
moulded bakelite—walnut graining.
And as an indication of the concise way
in which the instructions are printed we
quote Step No. 5:—
“At this juncture the chassis should be
subjected to careful inspection, Kwvery
thumb nut, with the exception of the three

in

fitted to terminals with . identification
1:1_be1s, viz., °Pick-up, ‘Aerial’ ‘and-
Earth,” should bave a wire sccurely

clamped beneath it. No ferminals other
‘than  those mentioned should be free of
wires ; if this iz not found to be the
case, re-check workmanship from the
beginning of Step 3. It is essential that
in" all cases the terminals be securely
fastened, The above points having been
checked, the chassis wiring is complete.”

The General Electric Company are to
be congratulated once again on getting down
to the problem of the home constructor.
Too many so-calied kits are just a mere
collection of odd components with very
meagre instructions on  connecting up
and operating. The earc which has obvicusly
been expended on the design of the Thirty
Three, and the method of presenting all
the instructions to the constructor, are
points which are well reflected in the
finished receiver, as therc is none of the
“home-made ”  appearance  anywhere
vigible. The results, too, are a credit to
# three-valve receiver, and we have no
Hesitation in recommending this Busic
Magnet to our readers, :

b "

KIT:
Ostam  Thirty-Fhtee Music Magnet,
MAKERS.
General Electric Co.
SPECIFICATION :
Metal chassis, bakelite cabinet, S.G.
H.F, and detector valves, and super
power valve, ganged tuning condensers,
dial calibrated in wavelengths.

Ltd.

H
H
.
H

RN RRPRTSIT PRI T R T TR DT

PRICE :
£9 95, 0d, with valves;
£10 lls. Od. with Dbatteries.
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SPECIFIED

FOR THE

SONOTONE FOUR

From the top register down to the desp bass of the drum
the lgranic D.9 delivers every note with its true tonal
value. Stations which were once mere murmurings
come in at full volume—Igranic D.9 widens the scope
of your set. Let your dealer demonstrate that the

Igranic D.9 perm t et moving-coil loud-speaker A A
at 32/6 1s the bez?e:nhzr;ﬂf:oncyz:: bu;'. ourepeREe NEW TYPE PERMANENT MAGNET
Wiite to-dag fer fully illustrated Catalogue Na. J1201 M 0 v I N G c 0 l L
of complete new range of Igranic Quality Components,

G G LOUD SPEAKE
149, Queen Victoria  Streel, London, E.CA4.

SEND_ FOR 1932 CATALOGUE
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Tue WnaY AND THE WHEREFORE—3

received oscillagions will operate

the headphones or loud-speaker, it is
necessary that they shall be ** detected ”—
or more correetly, rectified. There are in
common use, two ways of earrying out this
process, one being known as the anode
bend method, and the other the grid leak
and condenser arrangement. In addition
to these, there are one or two other schemes
with which we need not trouble

AS I pointed out last week, before the

TRRBS IS g ko by

The Third of a Series of i
Weekly Articles Describing :
in Non-technical Language
the Function of the Various |
Components in a Wireless |

Receiver. By JACE i

the receiver, we can turn it to good aceount
here by using it to strengthen the signals
in the grid eireait. This is carried out bv
inserting a coil in the anode circuit and then
placing this anode coil in close proximity
to the grid coil. This cnables the H.F.
impulses of the anode circuit to “ react
on the H.F. impulscs in the grid cirenit and
reinforce them—a process well-known to
listeners as *“ reaction.” In order to ensure
that all the anode circunit H.T.

ourselves here.

Anode Bend Rectification

You will remember that inside
the valve there is a stream of
clectrons from the eathode  to
the anode, passing via the grid.
The anode is provided, by means
of the H.T. battery, with a posi-
tive potential, and therefore the
clectron stream will consist of
negative electrons, 1t follows,
therefore, that if the grid is made
negative it will assist, or add to,
the electron stream, whilst if the
grid is made positive it will
retard or decrease the stream.
Now to explain fully the process .
of rectification we should have to

Reac:
€:773

LrrrroeEnrraL
LsRcTIon Covd
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currents be utilized in this way,
and that none may pess to earth
via the battery cirenit, it is
necessary to insert a barrier to
B.F. currents, and wou wili
remember that in lasgt week™
discussion we described  suon
a barrier as an H.F, choke. In
this present case, however, the
choke need only have sufficient
induetance to prevent the passage
of the H.F. currents. )

Controlling Reaction

The degree of the reaction
may be controlled by either
varying the distance separating
the anode and grid eoils, or
by arranging the coils closc

study the characteristic curves
of the valve, and this would lead
us into a rather lengthy technical
explanation whick: would no doubt
confuse the majority of our readers. We
shail thercfore content ourselves by stating
that, for the anode bend method of de-
teetion the grid of the valve has to be
provided with a negative potential of such
a value that only the application of positive
impulses will sffect the steady electron
flow. It follows, therefure, that the re-
ceived signal, comsisting as it does
of oscillations which are alternatively
positive and negative, will arrive at t_he
arid, but by virtue of the applied negative
bias, only the positive variations will be
reproduced in the anode ciremt.

Leaky Grid Reetifieation

With the grid leak and condenser
method, a small fixed condenser is inserted
hetween the grid and the tuned grid eir-
cuit (or the anode of the pregeding TL.I.
valve). The oscillations applied to the
condlonser cause an accumulation of nega-
tive clectrons on the side of the condenser
which is connected to the grid, and in
order that this accumulation may not get
80 large a8 to stop the electron flow inside
the valve, & resistance is joined from the

The complefe detector cireuit, showing the method of jeining

up the reaction condenser and coifs.

grid to the positive side of the filament,
This also applies a slight positive bias to
the grid, and the combination of this
positive potential and the charge on the
condenser cause the same effect as i3
deseribed above under the anode bend
method—namely, one half only of the
oscillations are rveproduced in the anode
cirenit. I+ will be obvious that with both
these methods, there will be correct values
for the various potentials and components
if the rectified impulses in the anede circui
{which will now be of low frequency)
are to be faithful reproductions of- those
originally induced into the microphone
circuit,

Reaction

We must now regard the variations in the
anode cirenit of the detector valve as a
slow one-way current of varying strength,
changing now so slowly that the diaphragm
of a telephone receiver may be caused to
follow the variations, There is, however,
a certain proportion of high frequency
current present, and although we must
not allow this to get mto the L.F. side of

together to get the maximum
coupling, and then providing an

alternative path for the cur-
rents to earth instead of
through the anode coil This latter

method i3 the most usual to-day, and
the illustration shows the complote
detector circuit so far deseribed. In this
circuit arrangement the alternative path is
provided by a component known as a
* Differential Reaction Condenser,” which
consists of two sets of fixed plates, and one,
sct of moving plates, The moving platea
are joined to the anode, and one sct of
fixed plates is joined to the asnode coil.
This provides the path through the coil
giving the reaction ecffect, the actual -
gtrength being dependent upon the size of
the condenser formed by these two scts of
plates—the smaller the condenser the joss
the effect. The alternative path is provided
by the remaining set of fixed plates which is
joined direct to earth, and therefore the
adjustment of the moving plates transfors
the H.F. impulses through either path.

We can now either pass the rectified
signal through a pair of headphenes, or
carry out a process of L.F, amplification in
order to make the signal sufficiently strong
to aperate o lond-speaker, and we shall deal
with this process next week.

In cases where only one accumulator
is available, it is a good plan to have a
crystal sct handy so that an important
hroadeast item nced not be missed when
the accumulator runs down. A wuseful
slicrmative arrangement is to adapt the
main set so that it can be used as a crystal
recelver in an emergency.

The tuning part of the circuit is common
to both sets, and all that is required is a
arystal, preferably of the permanent type,
and a pair of ’phones. To conncct up,
atéach one end of the ’phones to the grid
condenser (that side joined to tuning
condenser), and the other end to one end
of the crystal detector. The other end of
the detector has now to be attached to the
earth terminal, That is all.

%.EA Stand-By Crystal Detector i

PANEL

To AeriAL
Tzﬂggyﬁz_
PHONES

©), I'EM“ Q) 7_OEHRTH

A
CRYSTAL DETECTOR

The crystal detector, together with two
telephone terminals, ecan be mounted
permanently on the panel, as shown in the
sketeh, one ferminal being connected to the
aetial terminal of the sct, and the other to
one end of the crystal detector. The other
side of the crystal detector is connected
to the earth terminal.

When the accumulator runs down, or
is sent away for re-charging, just conneck
up a pair of *phones and tune-in with the
aerial tuning condenger in the ordinary way.
For this emergency hook-up the reaction
condenser will, of course, be inoperative. !

If thought neeessary, a switch may bé
fitted so that the 'phones and crystal ars
“cut-out ”’ when the main set is In use.
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The “Arithmetic” of Wireless—1
A Simple Explanation of some of the Everyday Calculations

met with in Wireless Practice.

By G. V. COLLE.

O not assume from the title of this
article that we are about to delve
into the mathematics of wireless.

They are somewhat complicated, and wireless
has become such a popular and general
hobby that, quite rightly, it is not thought
necessary for the dabbler, or even the en-
thusiast, to worry about them. The arith-
metic of wireless, however, is 8 subject that
everyono must know something abount, and
‘¢ is the purpose of this article to explain some
of it in simple terms. Onc can call to mind
innumerable questions that spring from a
lack of knowledge of wircless ** arithmetice ™
Why do I want a .0005 condenser particu-
larly ¥ What resistance shall I have to use
there ? What H.T. voltage will that valve
need ¢ How about that serial coupling
condenser ¥ and go on ad nfintium.

Ohm’s Law

" The first picce of arithmetic that anyone
interested in wircless must allow to sink in is
Ohm’s Law. The first form in which it is
met is this: ‘““Current cguals Voltage
divided by Reststance.” Current is measured
in amperes, voltage in volls, and resistance
in ohms for this purpose. Put in its simplest
form, this statement tells us that if we have
a current of one ampere fowing through a
resistarice of one ohm, the voltage producing
it must be one volt. If the resistance has a
value of two chms, the voltage must be two
volts, and so on. Child’s-play, no doubt, bat
it is surprising how many people who ought
to know better are stili baffled by Ohm’s Law,

\7

imply remember € = —, and you will never
R

€0 WIong.

It would be as well to make it clear here
that it follows from this that a doubling of
the voltage we are concerned with will result
in a doubling of the current, assuming, of
course, that the resistance remains the same.
Now for a practical application; we want
to find, for some reason, the resistance of
the filament of a valve of the © 2-volt, 1.
ampere ” type. Two volts through 2 ohwns
would produce & current of 1 amp. ; thercfore
the figure we want iz obviously 20 ohms.
This has taught us something else. If we
want to run onc of those valves from a
4-volt accumulator, we must interposc the
right amount of resistance to * absorb”
2 volts, and 20 ohms is the value for it. The
resistance and the valve will each have two
volts across them. More complicated exam-
ples of the use of Chm’s Law will follow later,
but the *“ A 13 C 7 of the subject has obviously
got to be cleared up first, for the benefit of
new readers who are in the “ tyro” stage,

Law Relating to Resistances and Condensers

tBefore one can make much use of Ohm’s
Taw, of course, one has to know the law
concerning resistances—that two connected
in series possess a total resistance equal to
the sum of the two. This is an excellent
cxample of another -yerfectly obvious fact
that remains unknown to a vast number of
home constructors. A ¢ spaghetti” of 30,000
ohms can be made up simply by connecting
a 20,000 and a 30,000 in series, The law
governing resistances connected * in parallel”
ig more complicated, and will find its place
in a later article,

The rule about eondensers is the reverse.
To make an emergency condenser of G005
capacity we have to use one of .0002 and
ane of 0003 in parallel. Two other valves
adding up to .0005 would, of course, have
the same effect. Condensers in serics follow
the same law as resistances in parallel, and
for that reason will be left alone for the time
being, Tt may as well be mentioned here,
howcver, that the total capacity of two equal
condensers in series is half that of cach
separate condenser. Thus an “ emergency
00025 may be made from two .0005% in
series. To deal with our first imaginary
query about the choice of condenser, it
ig sufficient to say here that a .0005 condenser
is almost invariably used for tuning, on the
long and medium broadcast waves, simply
for the reason that with the conventional
stize of inductancé coil it just covers the
neeessary width of band.

Tuning Coils and Condensers

Qur usual 407 coil and .0005 covers
roughly 220-550 metres in the average
receiver. Were we to use & 75 coil a much,
smaller condenser would serve to cover the
same range ; one could probably cover 230-
560 metres with a 75 coil and a .0003, simply
because the condenser was across a greater
numkber of turns. A .0005 condenser seems
to be accepted, however, as the size that is
most convenient for modern use as far as
broadceast reception on the usual waves is
coneerned and 0005 it is, in most coses.

¥or ehort-wave work a much smaller
tuning condenser i3 required, and as a rule
it is inadvisable ever o use anything larger
than .0001. Here again the point is simply
to choose a condencer that matches a
convenient size of coil for covering a con-
venient wave-length-range. These somewhat
trivial points are mentioned chicfly to show
the newcomer to wireless that these things
do have definite reasons behind them, and
that one cannot play * fast and loose ™ with
accepted conventions.

Wavelength and Frequency

Another simple piece of arithmetic that
must be absorbed concerns the relation
between wavelength and freguency. These
are tied together by the rule ** wavelength
inn metres multiplied by frequency in kilo-
cycles cguals 300,000.”  Thus 150 metres
corresponds to 2,000 kefs, 30 metres to
10,000 ke's, and so on. The number of
stations that can be occupied without
interference between any two wavelengths
cannot be told at sight from the wavelengths
only, but from the frequencics it can, assum-
ing that there must be a clear separation of
10 kefs between the stations {the Kuropean
regulations at present allow only for 9 kefs,
hence the interference prevailing).

Between 200 metres (1,500 ke's) and 300
metres (1,000 ke/s) we obviousty have room
for fifty stations. And yet between 25 metres
(12,000 ke/s) and 30 metres (10,000 ke/s) we
have room for two kundred stations! From
this example of accommodating 200 stations
ina* wave-band ” of 5 meires while another
“ wave-band >’ of 100 metres will only hold
50, one can see how useless it is to get into
the habit of thinking in wavelengths.

151

@ BUILD THIS
TALKED-OF SET
Yourself !

SCQUT S.G.

Thousands

40—50 pusands avo
making this senva-

STATIONS tional zet and fes-
tify to its super

at full performance, its
fong range, power

Loudspeaker and selectivity.
Lveryone jro-

strcngth claims it to e e

sct of the year. 1t
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InTERACTION: ITS CAUSES
AND EFFECTS

¥ one compares the average home-
constructed receiver with a commercial
product  of similar size, beth for

appearance and perfermance, one will find
grounds of

many differences. On  the

Discussed,

A few suggestions about layouts and inter-
action may perhaps prove helpful to those
readerz who are possessed of an inguiring
turn of wmind. The main thing to be
avolded is interaction between fwo funed

N

\

Fig. 1.~ Showing the shape of the electro-magnetic field of coils of the usual
plug-in type.

appearance, the vsual contrast between the
two scts is that while the * home ” product
looks ““scrappy ” the commiercial receiver
iz usuatly a model of neatness and compact
design,  Under these conditions the per-
formance is very often equal. When the
home-made seb is compressed a littte, how-
sver, and made to look neat, it very seldom
works as well. The one word ‘' inter-
action  goes a long way to explain this
phenomenon,  While almost anyone with a
little knowledge of radio principles can make
an untidy set work well, it takes more of an
expert to desizn the same set in such & way
that it still works when it is ©* tidied up.”
It has been a standing joke amongst the
“old hands > in radio for vcars that the
efficicuncy of a home-made set varies in in-
verse proportion to the tidiness thercof.
The fact of the matter is that one cannot
take libertics with the placing of the
separate components of a sct until one
knows one’s job inside out.  Certain com-
ponents maust be close up to others ; certain
components, on the other hand, must be
deliberately separated from others.

Cenventional Layouts

Irom this reasoning, to make things easier
the home-constructor, have sprung
certain accepted, conventional © lavouts.”
with which cre cannot go far wrong, We
have in mind the wiversal * detector and
iwo-note-mags > type of set, with the
signals entermg vie the acrial terminal, on
the extreme left, passing through the tuned
cireuil to the detector, out to the note-
magnifiers, and © exit right » at the lond-
speaker terminals,  While this standardisa-
tion process undonbledly makes the lot of
the amateur o bappy one, it rather tends
to prevent him from fipding ovut things
for himself in the very Mweful school of
cxperience.

for

circuifs, When a set uses a stage of H.T,
amplification the grid cirenit of the H.E.
valve and the grid cireuit of the detector
{or the anode eircuit of the HLF. valve—
really the same thing) will be ftuned to the
same wavelength,

Any possibility of Interaction between
these two circults must be carefully
guarded against. Fig. 1 shows roughly
the shape of the clectro-magnetic field of
coils of the usual plug-in type, and it will
be readily seen that the * A" arrangement
is unsatisfactory; while the “B™ is con-
sidera®ly better.

Screening
Screened coils and screening-boxes for
complete HL¥. stages make things fairly
casy for wus ‘
nowadays, Coils
but if we dn

| H.E. stage altogether {Fig. 2).

A Few of the Causes of Instability are
and Methods
Suggested by FRANK PRESTON, FR.A.

of Prevention

is well worth any trouble involved in
the eonstruction of the set.

Since a tuned eircuit consists of a coil
and a condenser, it is obviously no great
gain to screen the coils from one another
while the condensers lie side by side on the
front panel. This is one good reason for
using a screen of the same depth as the
baseboard, and ‘‘ partitioning off 7 the
A metal or
metal-backed pancl, and a baschoard
covered on the underside with copper foil,
also help things considerably.

The screencd.-grid valve was invented to
do away with the anomaly that, while it
was possible to screen the grid and anode
civeusls of a wvalve from each other, the
grid and anode were still fairly closely
coupled together inside the wvalve, A
meshed screen was therefore introduced
between them, and the anode lead brought
out &t the opposite end of the valve from
the others.

Tf we are to make the most of the possi-
bilities of a sereencd-grid valve, we must
“ back up the designers ” and sec that the
grid and anode really arc still screencd
from one another. The casicst way of doing
this is to use a layout similar to that in Fig.2,
mounting the valve horizontally through
the vertical screen. so that its anode goes
through into the detector compartment,
the rest of it being left bebind where it
belongs, with the input side of the H.F.
stage. One can sce the screening-grid
in most modern valves of this type, and the
valve should be arranged through the hole
in the screen in such a way that the screen
is level with the © continuation’ of the
gsercening-grid  {Fig. 3).  As a matter of
fact, it is almost useless to attempt to use a
valve of this type nowadays without
screening it in this way, thanks to the
high efficiency of modern wvalves and
components, which have made interaction a
much greater problem than it used to be.

Interaction Between Transformers

The same rules applv to the L.F, end of
the receiver. Interaction between two

(Continued on page 154.)

build & set
with plug-in
or home-
made  cotls,
it is  im-
portant that
the two
civeuits
should be
arranged at
right- angles,
as in Fie. 1h,
and that o )
sereonshould T&
be arranged
between o
them. Asmail o

Sl

Screen

= Ponel backed
weth copper forl

piece of =

wetal, more-
over. 18 not
sufhcient.

HF Tumng

sensiblo size

—
Detector Tuning

A scereen of  Fig. 20—A screen the :ame depth as the baseboard is used for
off 7 the HM.F. stage.

]

“parlitioning



AN OBVIOUS
CHOICE

the designers of
“Mains Express 3’

Remarkable tonal response and sensitivity,
coupled with finest quality workmanship and
materials, has proved the supremacy of the
Celestion PPM.o Speaker which is priced at
only 35s., including universal transformer.
That is why the designers of the “ Mains
Express 3 chose this amazing speaker for
their set, and why many hundreds of satisfied
users are praising the merits of the PPM.o.
Make certain of getting True-to-Life results
when youn build this set by fitting the speaker
that has proved its worth, the speaker that
is the choice of experts because of the out-
standing results it gives.

PPM.8 Price 35/- including universal transformer.

Ask your dealer to demonstrate this remark-
able speaker: the fidelity of tone is truly
amazing.

the

- Ghe Very Soul of J_W;Is-ic  1

Celestion Ltd., Lendon Road,_Kingston—on—Thames.
London Showrooms : 106 Victoria Street, S.W.r,
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A BATTERY SET BECOMES
A BETTER SET WHEN
ELECTRIFIED WITH REGENTONE

An all-electric receiver
is constant in efficiency
of output, because the
supply of power never
varies,

If you have a baltery
set or a battery kit sef,
why not enjoy the
advantages of All-
electric Radio in the
cheapest way possible.
Join up a RECENTONE
Mains Unit in the
same manner as a dry
battery, connect lo
the eleciric supply
socket, and your set
becomes permanently
powered by the mains
at a cost not exceeding
6d. per month. Regen-
tone mains units cost
from39/6,0r 8/-down.

6 STAR FEATURES COMMON TO
ALL REGENTONE MAINS UNITS

Seven voltage tappings.

CARTON 1N YOLUR
DEALER'S WINDOW

Line voltage output regulator.
Solid drawn steel case.

High capacity smoothing.
One efficiency only.
Price determines current output.

X %t % % X%

THE SYMBOL OF iINDIVIDUAL CRAFTSMANSHIP

REGENTONE LTD.; Regentone House, 21 Bartlett’s Buildings, EC.4
Telephone ; Central 8745 (5 Fines)
Jrish Free Stafe Disiributors : Kelly & Shiel, Ltd., .7 Fleet Strect, Dublin
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(Continued from page 152.)
L.¥. transformers can produce the most
dire effects. Tf it does not result in audible
oscillation, to the accompaniment of
anything between a “ fog-horn * note and a
high-pitched whistle, it may easily produce
& parasitic oscillation above the audible

 Contunustion of
Sereening Grid

mnt’imllillll

=il

{

Fig. 3.—The screen should be level with the screening

grid of the valve,

range of frequencies, which will only
betray its presence by spoiling the quality
of reproduction completely.

Fortunately, most modern L.F. trans-
formers are effielently. screened, but even
then it is folly to mount two of them foo
closely together. The cores should be
arranged at right-angles, and the distance
should be as great as can conveniently be
arranged. Incidentally, aluminium or copper
screening Is not the slightest use for L.F.
work ! Heavy iron is necessary to do the
iob at all well. The average home con-
structor, however, will not be concerned
with amplifiers of such dimensions that
screaning is necessary. We are not finished
with interaction, by any means, when

\Metal Screen

!

we have disenssed these few points. Bad
wiring alone is often sufficient to cause the
ruination of a good circuit arrangement,

Points about Wiring
It may be taken as a géneral rule, for

prevention of mistakes of this kind; but
in a more compact receiver it is not always
convenient to adhere to this, and careful
screening is necessary.

Yet ancther point to watch is the

=N Ou!.?ut e . .
R 2nd LF5tege 1st LF Stuge
- ST
I le) o l__I o
Anode
Fput Secreens ]

Elicl

EE

B

i S

i

Fig. 4.~When the input and oulput ends of the receiver come clgse
together the set should be screened as shown.

instance, that any wires leading from the
grid and anode of the same valve should
not be taken nearer to each other than
necessary. Even more important is it
that the grid wiring of an earty valve in the
set should not go near the anode wiring of a
later valve. It needs only a very small
capacity to start a ““ vicious circle ” result-
ing in instability and generally bad per-
formance. L .

The * standard layout ” we have already

mentioned goes a long way towards the

screening of the H.F. side of a set from the
I.F. side. If, to make the size of the set
convenient, the * doubling-back ” type of
layout is used (Fig. 4}, it will be scen that
the input and output ends of the receiver
come close together. Screening, as in-
dicated, iz therefore nocessary,

Much more could be written on this
subject, but probably the foregoing remarks,
aided by the use of common-sense by the
reader, will be safficient to put him on the
right path. -

Making

HE chief factor governing
successful soldering is a well-
tinned soldering iron. An

electrie iron i3 easy to leep in this
condition, but we all know how a slight
overheating of the other wvariety causes
the tinning to disappear. A gocd way to
restore this casily is to dip the point of the
heated iron info a tin containing a small
quamtity of soldering fluid and bringing it
into contact with the solder. By the way,
don’t use fluid flux of this description for
wireless work,

Make sure that voua really do make a
roldered joint and not a blob of solder with
u wire stuck in. If your completed joints
appear a8 in Fig. 1, you may rest assured
that they are not good. The soisk}rmsi)};ou]d
bz in the form of a small fillef~3eining
the wire to the tag as shown in Fig 2.
Whercver possible do the soldering off the
set, but where this is not practicable a piece
of stout paper placed underneath the
operation, as shown in the photo-
graph, Fig. 3, will collect any ex-
cess flux or tiny beads of solder
which might later eanse trouble.

Should the soldering faces or :
point of the copper bit have bo-
wome pitted, restore the original
vmooth faces by filing them wup.
There is no doubt that for wireless

By W.H.D.

towards the point.

Good Soldered Connections

work a soldering iron with a fine square
point is handiest. After a time owing
to vepeated filing, the end of the bit be-
comes snub-nosed, and in order that its
range of usefulness will not be curtailed it
will be necessary to fine the point dowm.
But don’t do this by filing, as it is very
important not to redwee the weight of the
iron by a Iot, it being only natural that the
heavier the copper the longer will it remain
heated.

To repoint an iron without reducing it in
weight, heat it up to a dull red and hammer
the point alternately on adjacent sides,
using a heavy piece of iron as an anvil.
Hold the handie of the soldering iron
s0o that the underside of the copper bit
lays on the anvil at the angle required on
the new point. The hammer blows should
be applied from the back end of the taper,
keeping the face of the hammer at the point
of impact, square with the face being
formed, and gradually working the blows
Huving obtained the
desired result, plunge the bit into water

(Continued on page 161.)

SOLDER

Lall] 5, -t L, ,
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AN EFFICIENT WIRELESS VOLUME CONTROL
THE 26 000 ohuns potentiometer primarily designed
for wireless volume contral is typical of a new
range of volume controls made by the well-known firm
or Wright and Weaire under the trade name of Wearite,
irom 600 ohms to 100,000 ohis.  The great advantage
of thess voluine controls is that they arc extra silent
in use, due to a special roller hearing contact ; each
has 4 square law resistance element, thws assuring
even control
over the en-
tirerangze. The
witing s space
wound, thus
allowing free
dissipation of
heat apd en-
abling it to
carry  heavy
current.  The
element is en-
closed in a
transparent,
firepraof, pro-
teetive eover.
An inpsulating
tush is pro-
vided ensuring
easy fitting to metal panels, Lug-brackets are also
employed for baseboard meuntings and for ganging.

One of the new Wearile variable polen-
tiometcrs or volume conirols,

They cost 4s. 6d. for 600 to 50.000 ohms, and 52, Gd,
for 50,000 to 100,000 ohms, Wright and Weaire, 740,
Iligh Road, N.17.

THE MULTITONE TRANSFORMER
HE modern tendency of tone centrol has resaited
in many dovices to make the scheme simple
The Multitone Transformer is a compensated L.F.
transformer designed for use in conjunction with a
high Tesistance potentiometer—a value of 4 megohms
Leing actually “used.  The primary of the traps-
former has an indnetance of 54 henrics with no D.C.—
which drops to 26 henries at 6 mjA. The mean ratio
12 4 to 1. Unlike some typos of tone control, this com-
bination provides what might be termed °* two-way
control,” in other words, predominance can be given
to the bass, with a variation throngh the entire scale
up to a predominance of the highest notes in th,(’a
seale.  Aa interesting booklet, * True Tone L‘ontmi,‘
can be obiained from the manufacturers of this
component, Multitone Eleetric Co., Etd.,, 93-08,
White Lion Street, London, N.1, in which details
of the control and circuit diagrams are given.

A SCREWDRIVER FOR W!RELESS CONSTRUCTORS
‘HE accompanying illustration shows a  Ecrew-
driver of a type which undeubtedly will appeal
to the wireless enthusiast. It is an all-metal tool,
the leneth over all being about Gin, the blade approxi-
mately §in, wide.  Inuse the end A is held stationary
in the palm of the hand and the driver turned by
means of the chequered portion, B, Stmple to use
and handy in size, it has many advantages over an
ordinary serewdriver for small work, as an cven
yessyre can Le maintained upon the sorew, therehy
minimising the likelinood of the Llade * jumping
the serew ent. ‘Fhese serewdrivers are sold at most
popular stores at 6d. cach.

LIGSEN TONE GOMPENSATOR
U111 the present congestion in the cther. heterc-
dyne whistles are to Lo heard all round the

| dial enables one sebof moving Tanes

tuning dials; modern sharply-laned cirenitz resnlt
in side-band cut-off, or joss of high notes. Thesé
and many other imperfections in reprodustion can all
be compensated fur by Mesirs, Lissen's latest com-

ponents sold under the above name. Two separate
items comprize the complete control—a potentiometer,
and » small bakelite base of the same dimensions as
the hase of the Hyperaik Transformer. Seven
terminals are provided, four of which arc fltted with
metal strips which link the Hypernik to the hase,
when the latter iz placed beneath it. The remaining
three terminals are joined to the potentiometer
An  interesting pamphlet eccompanies the
compeasator and the full inspructious state
how the varicus faults above-mentioned may
te remedied, The price is 101,

AN ALL-RCUND WIRELESS SWITCH
TIE multi-purpose wireless switch shown
it the sketeh below is rotary in action,
and has two Dballs in the extreinilies of the
hakelitec arm. The balls snick sccurely into
the spaces between the contaet strips, waking

at their best when an electrical reproducing deviee is
used. The ordinary soundbox, even of good yuality.
hae serious drawbacks,

The neat fone-arm here combines also a pick-up
cnabling the record to be amplified by the w
set and reproduced through the loud-speaker, [

low-resistance contacts between two pairs
of strips simultancously.
The switch performs all
1he functions of a double
pole, doueble-throw,
vhange-over switch. In
the dingram one of the
ball contacts is
seen making a
firm connection
between adja-
cent strips, A
special  feature
of this switch is
the terminal,
“which wiil hold
several wires si-
multanesusly in
a vice-like grip.
It iz obtainable
for 8e. Gd. com-
plete with ter-
minalz from The
Lenjaria Blee-
tric Limited, Tarriff Road, Tottenham, X.17.

®. [

7
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An all-round switchk for wireless sets.

GANGED CONDENSER TUNING GONTROL UNIT
H1: home-construetor’s path is

being made lighter every 7
The latest product from the L
factory ears the above rather ¢
horate title, aund it 33 certainly a
novellty.  Two ganged condensers,
of the solid dielectric type, ars
monnted on two stout pillars Les
Lind & land e bakelie dial of
the usnal slow-motion appearance.
The rear condenzer hias a small
metal screen to avoid tnwanted
couplines, and if the moving vancy
of the condenscrs are earthod this
wiate also is carthed. At the rearof
the bakelite fixing plate are three
terminals which have bascs of the
contact-stud  type. A rotatable
Lrass  fitment  bridges  these ter-
minals, the controlling end being
bLrought, out at the lower end of the
dial. Three positions are engravad
for this control— Off, Short and
Long. A concentric kpob on the

A npeal wireless
valve scratn and
Pase.

all arc to
repancies
At a dhst

10 be moved through a s
compenzate for slight
in ganged tuning circn

of 14¢ #d. this three-in-one com-
ponent will be found very usefnl to the home-
constructor,

ALUMINIUM WIRELESS VALVE SCREEN AND BASE
THE popularity of the screcn-grid valve has created
a demand Tor a valve sereen and base,
shown in the centre of this pace has a telescopie adinst-
ment enabling it to be teud in coniunction with ail
types of sercen-arld valv Tt wil also sccommuodate
the majority of wlders, It is 3/1Gin. b dia-
meter and costs 2
Toad, Rwnford,

A NEAT GRAMOPHONE PICK-UP

A useful screwdriver Jor wireless consbruciors,

recorded gramoplione records ¢an cply e heard

That

Colvern, L{d., i, mawncys »)

A neal gramophon: pick-up.

is moulded as ona eompliete unit in fabrelite, and the
leads are carried through. Ut costz 27s 6d. B.T.H,
Co., Ltd., Crown House, Aldwych, W.C.2.

AN INGENIOUS SCREWDRIVER FOR THE WIRELESS
CONSTRUCTOR
YERY home constructor is aware of the difficulty
of inserting small gerews in awkward places,
where the fingers cannot easiiy hold the screw in
place. The screw usually drops into an inaccessible
corner from whicli it capnot be tetrieved.  Many
deviees huve been marketed to facilitate the opera-
tign, not the least ingemious of which is the nips-it
serewdriver.  The Dlade portion of the screwdriver is
split, ard the split is opeund to form a sort of leaf
spring. By closing the two parts of the blade it will
be perceived that, when these are inserted into the
slot. of the screw they will spring open and grip iv
so that with one hand the serew moay be inserted and
started. The long blade enables the hamnid to be kept
well clear of the worlki. | R. B, Collingwoud apd Sen,
Lid., Rochdale,

A WIRELESS VOLUME CONTROL
T is not generally realised that volume ecan be
controiled at the ipput cnd of A wireless receiver
as well as the output. A weil-tricd method of doing
thia is by using a ditfercntial condenser hetween the
aerial amd the taning epil, The diagram at the oo
of this page shows the connections, veing a well-known
wike of air diclectric cendenser for the pmrpoce,
You merely have to cosucet the previons acrial ter.
minals of the coil to the moving plates of the con-
denser. Connrect the acrial to one st of fixed plates
and the earthed end of the coil to the other set of
fixed plates. This will alve very smooth controg
of volume. A, & V. Bulgin, Ltd., Abley Road, Barking,

GLIX TERMINALS
MESSRS. LECTRO-LINX are producing new pluas
under the name Master Plogs, as well as sockets
of a new design.  The chassis mounting valve-holder
has also been moedified, and pnow ean be obtained
with ternminals for connections. A further item,
which will be of interest to the home constructor,
is the reduction in the price of the pancl terminal
(X0, 14}, which is now cnly 24d.

T 35 now gencrally recogniced that electrically-  Mcthod of controfling the volume __frcm the input side of

a wireless circudt,
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REPLIES TO

UNSTABLE REACGTION GONTROL

“dome tine ago [ wade up a short-wave set from a
nmnber of components which 1 had on hand, Although
1 @i able to receive a fair munber of stations, tnning
j= difficult on account of reaction overlap. ¥hen
attempling te increase the strength with the reaction
condenser. the sct suddenly bursts
iute  oscillation. 1 have experis
mented with different grid leak con-
nections without any real success !
reaction eontrol s smoother when
1he leak is connected to L.T.—, but
sigualstrength ix poor. On the other

000!

—

S

Curing unstable reaclion coatrol.

hand, connecting the leak to L.T.+ produces an in-
crease in volume, but reaction i diffieult to hapdie.
Can you suggest where the trouble lies 277

There is 1o doubt that the cause is cenired round
the grid leak conncction, although it is probable that
a ditierent detector valve or lower high-tension voltage
would help to improve matters. Since positive and
negative grid leak comnections give extreme resulfs,
it s logical to expect that the * happy medivn ™
should Lo feund somewhere between the extreme
values,  This bappy medium can be obtained by con-
necting the grid leak to a slider of & 250-chm poten-
tiomneter wired in parailel with the L.T. leads as shown
jn above, Dy operating £he potentiomeier control if
will Lo possible to find a pesition at which reaction
control is quite smooth and volumse at a maximum,
As a matter of fact this method of connwcting the grid
leak ig well worth a frial on any sensitive receiver
where reaction control is very critical. The poten-
tiometer can be used us a ** vernier *’ reaction adjust-
ment,

ANOTHER REACTION DIFFICULTY

My 5.G.-Det.L.F. recciver js very similar to a
design issued by 8 well-known firm of manniacturers
and works guite weil in ail but one respeet, 'Oscillation
c¢an be obtained over most of the tuning dial with
only a small capacity of reaction condenser, but in
one place the set cannot be made to oscillate at all,
eyver thouzh the rcaction coudenser be turned £o its

SCREENED

LET OUR TECHNICAL STAFF SOLVE

YOUR

If a postal reply is
desired, a stamped ad-
dressed envelope must
be enclosed. Every

guery must bear the

name and address of the

sender. Send your queries to The Editor,
PRACTICAL WIRELESS, Geo. Newnes,
Lid., 8-11. Sonlham&zon St., Strand, London,

maximum setting, I should like to know the causc
of this fault,” "

The ** dead-spot ' is caused by a form of parasitic
oscillation which more or less chokes the detector
valve, It might be cured by altering the size of the
reaction winding, butya more certain remedy is to
introduce a resistance jnto the reaction circuit.
This might be done by removing the reaction
fnrns and rewinding with 36 gauge silk-covered
Lurckn resistance wire, Anothet method is to break
the connectiou between the reaction winding and re-
sclion eondenscr, and insert a 100 ohm non-inductive
(metallised is most convenient) resistance as shown in
Figure 5. It is alse often advisable to make the
connection between the detector anode and reaction
condenser in screened wire, connecting the metal
screcn to earth.

FINDING THE VALUE OF RESISTANCES

“Ilow does one calculate the value of resistance
required for reducing the volinge of an eliminator gV

The caloulstion is based on COhms Law, which
states that the value of the necessary resistance (in
ohms, is egual to the voltage to be “dropped” of
abgorbed divided by the current consumption
(in amperes),  As, however, the curcent I8
ysually in milliamperes and the resistance
in thousands of ohms, the eqguation can be
simplified to read ;—Resistance {in thodsands
of ohms) equals voltage to be dropped divided
by the carrent{inmiliiamps). By way of example
suppese a voltage of 80 is required for the detectot
tapping and the climinator gives a maximum of

+
i 3
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DATA SHEET No. 3.
COPPER WIRE DATA (Continued).

PROBLEMS

and

The coupon below
must be attached to
every query.

NQUIRIES

by Our Technical Staff

For every instance that one end of ilie secondary
winding is positive the other s negative, and vire
rerse. In consequence there is always a flow of
current between ithe filament and ope of e anodes.
As the centre tapping hng a potentianl holf way hetween
the two ends of the winding il is always negative in
respect to the positive end,  Thus there a constant
flow of current around the cirenit A.B. which represents
the *load " (receiver, accumulators on charge, ete).

Tt will be seem from the above explanation that both

A

B

halves of the wave arerectified, although the resulting

Full wave reclification.

n.C.C i S.8.0. | 0.3.C.
Turns, Yas, y Tarns + Yds. | Turns 3 Yds,
per | per per per per per
incli.] Ih, | inch. | 1h inch. 15,
13.3 | 25.6 PR 26,3 14.7 26.1
17.3 | 454 20.0 46.8 19.0 46.3
21.7 | 784 26,3 83,3 25,6 &2.5
26.3 129 33.3 137 32.2 132
32.3 203 42.5 223 40.0 218
a7 204 51.8 232 43.8 325
42 422 62.1 483 57.8 478
47 | 587 73.0 895 67.1 675
50.5 1 755 82,8 912 5.2 837
55 | 1,024 45.2 | 1,250 855 | 1,220
64 | 1,477 112 | 1,815 601 | 1,750
71.5 [ 2,287 137 | 2,871 118 | 3,760
T8 [ 8;456 164 | 4,400 137 b 4,123
D.C.C.—Donble Cotton Covered.
8.8 Single Silk.
D.8.(.~-Double Silk Covered.

200 volts, We must first of all ascertain the current,
cousumption of the wvalve at 80 wv. This is
found by referring to the makers’ Instruction Sheet
or Characteristic Curve for the valve in use.  Assum-
ing this current to be 2 milliamps, 'the necessary
Tesistance must have 3 value (in thousands of ohms)
of 126 divided by 2, or 60,000 ohins.

The same caleuiation appiles when finding the
wvalue of  registasee  reguited  for  providing
“antomatic ” grid bias when connected im the
cathode lead of an indirectly-heated valve.

FULL WAVE RECTIFICATION

“ ¥ow, in view of the fact that clectrons flow in
on¢ direction only, can both the positive and
negative half-waves be rectified by a full-wave
vabve 2

On the face of things this does appear to be
rather a teaser, but let us consider the rectifying
eircntis illustrated. This is & hormal fuli-wave

- .
REACTION COIL

Reaction diffculty.

rectifier arrangement where the iwo ends of a trans-
former sccondary are connected fo fhe two anodes
of the rectifying wvalve, a negative connection
being obtained from the eentrc tapping.

voltage 1s oniy egual to that developed Letween the
centre tap and one end ef the winding, or in othe
words, half the voltage developed ucruss the whols
winding,

EXTERNAL VOLUME CONTROL

“1 have a comunercial receiver which, owing te my
close proximity to one of the Regional Stations, i
severely overloaded. T de not wish to tamper with
the inside of it, but think that a volume control would
be very valuable. Can1fix one ontside the receiver i

The hest form of external control in your particula
case (as we (o not know the aerial tuning arrmnge-
ments) woukd be made up from a Differential Reaction
Condenser, the most suitable value being L0003 mfds.,
Remove the aerial {rows the aerial ferminal of your
set, and join the aerial to the moving vanes of the
differential condenser. One set of fixed plates is
then connected to the acrial terminal of the set, whilst
the ether set of fixed plates i= joined to the earth
terminzl. The condenser can be either fitted to a
smalf piece of wood or to the cabinet.

BEST ARRANGEMENY FOR AERIAL

“ Having removed to a liouse in the busy part of the
town I & rather eramped for space to crect an serial.
The greatest horizontal length which T can possibly
obtnin is 20 feet, 50, to make the best use of this,
I propose to employ a ‘ sausage ™ acrial consisting
of six strands arranged round two strong hoops.
Before going to the expense of purchasing the necessary
parts, however, T would ]ike to have your opinion and
any suggestions you might offer.” . .

For general recoption purposes there s n(y(lllng o
be gained by using meore than a single acrial wire
unless the strands can be kept at least 5 feet apart.
Evet then the improvement over a single wire is very
slight. You are advised to use & single wire and
clevate it as murh as possible, for heigh! i3 the main
consideration, Tt might be added that enameiled
wire is best for use in towns, where smoke apd fumes
are more prevalent, beeause it resisis corrosion and
oxidation te a much greater extent than docs barc
copper.  As regards the gauge of wire, you ‘cammi
do better than the old-fashioned stranded 7-22%s.

FREE ADVICE BUREAU

COUPON

This eoupon is availabie up to Cet. 15th, 1832, 3
and must be attached to all letters containing $
r1ES.

que
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A TRIUMPH Oy A« 1o\

@ Gives extremely fine funing. Similar in con-
struction 1o the J. B. "NUGANG’" Condensers, but
the trimmer of front section is operated
independently from the receiver pancl by
means of a second knob concentric with the main
tuning knob. Rigid one piece chassis, very robust
construction.  Trimmer fo each stage. Heavy
gauge wide spaced aluminium vanes. Special
bearings to rolor ensure permanent
accuracy., Capacity .0005.

Matched to within } mmfd. plus & per cent.
P
iche

Cemplete with disc drive and bakelite esculchzon plate.

2 gang -~ 18/6 3 gang 27~

PRECISION INSTRUMENTS

Write for mew catalogue.
Advertisement of Jackson Bros., 72, St. Thomas’ Street, London, S.E1.

#, -
€ rrape mA¥

PRACTICAL WIRELESS chooses
CHROMOCRAM

(PAT. NO. 372,918)

, The Editor of PRACTICAL
Home Constructors WIRELESS has specified the

Radio G h CHROMOGRAM RADIO
acio Lramopnone CABINET for the Mains Express 3

C abinet This is the ideal cabinet for the home
constructor. It can be utitised as an
ordinary radio cabinet and it is read:ly

converted into an all-electric radio-

gramophone, Unit B. Convertible radio cabinet to
take any standard all-mains kit {Practical
Wireless, Cossor, etc.).  You instal your
radio chassis, and when ready you order

it A. Showine clectric gramg- unit G, which consists of a Simpson’s
Unit and pick s & ith Elcetric Turn-Table and Pick-Up.
phone an pick-up unit in use with a UnitB ... .. %310, 0.
all-mains radio chassis completely UnitC .. .. £3,17. 6
installed, price £7 17 6d. Cabinet (state A.C. voltage when ordering),
Fquipment includes a  Simpson’s

Electric  Turn-Table ar{d Pick—up CH ROMOGRAM

ready for any all - mains - chassis

assembly. 76'78 CITY ROAD
LONDON, E.C1

For full pariiculars write to 1—
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A Cure
HORT waves breaking through on the
long waves may be overcome by insert-

ing & suitable choke in series with the aerial
lead. The choke should offer a high im-
pedance to signals on the 200-600 metre
waveband, but not to those on wave-
fengths above 1,000 metres or so. In

~ 4
x|} 3
9
)
g
¥
< 0
© 5| @)
EXTRA VALVE
MOLDER.
Fig. .—How fo add an additional valve in

parallel with an existing valve.

addition, the choke should be of sma}ldimen-
sions to avoid magnetic coupling with other
components, A suitable “ stopper ” choke,
as jt is called, can be made roughly by
winding 300 turns of 40 gauge enameliled
or silk-covered wire round a short end of
peneil. ‘There is no need to keep the turns
even ; indeed, itis better to pile them up
so as to reduce the length of the winding.
A neater job can be made by putting the
windings in a couple of slots turned in an
cbomite rod. Use iin. diameter rod and
make two slots 3in, deep, -xin. wide and
f¢in. apart. The choke must be ghort-
‘circuited for medium-wave reception,
o this will in some cases involve the fitting
of a two-pole switch in place of the normal
single-pole one used for wave-changing.
In other cases it might be possible to modify
the wiring to the existing switch to make
it serve both purposes,

Power Valves in Parallel

: O you want more volume and power
D from vour set T If so there are two
ways of obtaining it provided that the
oufpub from the detector valve is adequate.
You can tell whether the detector output
is adequate - by noiicing if distortion
oceurs when the speaker is delivering
maximum volume. Distortion points to
the fact that the last valve is being over-
loaded. Onc way of inereasing volume and
at the same time preventing distortion is to
substitute a larger power valve for that
already in use, and another is to connect
a second valve in parailel with it. These
are well-known methods, but before adopt-
ing either of them make sure that the
HT. and L.T. supplics are adequate
for the new conditions. Also, if the speaker
is connected directly in the anode circuit
remember that the current pagsing through
its windings will be increased. When two

o v v AL Y .

1  JOTTINGS FROM MY
1 NOTEBOOK. -
By “"DETECTOR.”

valves are to be connected in parallel they
should be of exactly similar types, whilst
it is a great advantage to de-couple them
by putfing a stopping resistance of from
50,000 to 100,000 ochms in each grid circuit.
The method of connecting the resistances
i shown in Fig. 2,

Push-pull Amplifieation
BETTER but more
expensive way of in-

creasing the output volume

is to use the push-pult cir-
cuit for the output stage.

This form of amplification

will give increased volume

even when the detector out-
put is only of moderate
magnitude. 1t 1is
particularly useful
ro when the awvailable
Ls H.T. voltage is too

low for one of the

larger power valves.

) S—

in Fig. 3, where it will
be seen that a pair of gpecial transformers
{one input and one output) are required.
The secondary winding of the inpu$
transformer is centre-tapped, the tapping

HT. 4

) HT -
EARTH fce~ -
Fig. 2—~The method of parallel-feeding a
transformers

being connected to grid bias negative.
Each cnd of the winding is connected,
preferably through a decoupling vesistance
to prevent instability, to the grid of one of
the output valves,

During reception thedp(}sitive haif eycle
of cach wave is appiied to the
grid of one va]lve and the INPYT
negative half to the other.
Positive and negative potentials
are reversed for each wave #0
that the valves are ench receiv-
ing positive and negative charges
alternately. It is on account of
this that the system reccives its
name, one valve * pushing”
while the other “ pulls,” as it
were. The output from both
valves iz “ collected ™ with a
centre-tapped transformer or
choke and passed con to the

3

The circuit is shown |

TRANSFORMER,

[

speaker. Tor push-pull, as for parallel
connection, both valves should have
reasonably simiiar characteristics. Manu-
facturers will supply a matched pair of
valves for this purpose without making
extra charge. '

Power-grid Detfection
HILST talking about methods of in-
creasing the output volume, one's
thoughts naturally turn to the use of power-
grid detection. Many wrong impressions are
current in regard to this form of detection,
so I would like to correct some of them
here. The circuit of a power-grid detector
is the same as that of a grid leak detector,
bnt the values of grid condenser and leak
are usually lower; about .0001 mfd. and
.25 megohms respeetively are average oncs.
Because of this a number of amateurs, and
even self-styled experts as well, have used
tho lower values of components and fondly
imagined that they have created a power-
grid detector, They have been quite wrong,
of course, hecause the principal thing about
a valve acting as a power-grid detector is
that it operates on a different part of its
characteristic curve. To do so it is absolutely
essential that it should receive:an anode
voltage of at least 120, and usually a good
deal more. ’

The next common fallacy is that a power-
grid detector gives greater amplification,
and hence more volume., This 18 untrue;
it will handle move volume without dis-
tortion, but to do so it must reccive & larger
input from the S.G. amplifier or aerial.
It wilt be clear from this that no advantages
are conferred by its use unless it is pre-
ceded by a high-gain S.G. amplifier or the
set is connected to an acrial situated only a
fow miles from a powerful transmitter,

Metallised Valves .
HEN making a battery set it Is nsual
to assume that it does not matter
to which filament terminals of the valve-
holder the positive and negative L.T.
connections are made. This assumption i3
correct when ordinary valves are employed,
but not when metallized ones are in use.
The reason is that the metal coating ia

{Continued on paze 160.)

100,000 L.S

oUTRPUT
TRANSFORMER

Fig.3.—The circuit arrangemznt of push-pull catves, showing
the revistances arranged for emsuring stability.
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LOOK FOR “EDDY" IN YOUR DEALER'S WINDOW

1" |

The output stage in portable batlery-driven receivers has
always presented a problem fo the designer on zccount
of the limited H.T. supply available.

THE MAZIDA PEN 220 has solved this problem as, owing to
its extreme sensitivity, ample volume can be obtained with only 4 Ma
anode consumption. The Pen 220 has, in addition, rapidly gained
favour in the case of standard baftery-operated receivers where
economical H.I. consumption is an important consideration,

THE PEN 220A i a high-power oulpuf pentode suitable for
driving a large moving-coil speaker. lt should be used in conjunction
with an eliminator,

THE PEN 425 for receivers operating on anode vol'fageslabove 150,
THE AC/PEM, the finest all-mains power peniode, sensitive enough
to operate a loud speaker direct from aerial input.

Full details of these and other useful Mazda types will be
found in the Mazda catalogue, sent FREE on request

Mazda valves are fitfed by all the leading receiver
manufacturers. All good radio dealers stock them.

The amazing

BRITISH

EDISWAN RADIO VALVES
1007 BRITISH—Designed by British Engineers

The Edisort Swan Elecrric Cozkrd < Q| lj '_

Mozda n’ia Valves are manufactured in Great Britain for 4 .]-;.f" T'he Britith Thomson-Houston Co. Ltd., Londen and Rughy.
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Radio Ramblings
(Contirived from page 158.) =~ j

| P £
intended to act as a serecn and to do so it
must be connected to earth. In the valve
itself the screen i connected to one filament
pin, 80 the wiring must be so arranged
that that pin is carthed. As¢ L.T. — and
H.T. — leads are almost invariably joined
together and to earth they should be
connected to the same valve pin as is the
metallised  sereen. The wvalve-holder
terminal corresponding to the *“sereen”
pin is shown in Fig. 4. Even if ordinary
valves are employed it is advisable to make
the connections as deseribed because when
a valvc requires to be replaced it might bean
. advantage to
choose a
metallised
one. These
metallised
valves nearly
always give
slightly bet-
ter results
than plain
ones, because
the screening
makes them more stable in operation. They
~are parficularly uscful in a portable set
where stability is often difficult of attain-

ment.

Calibrating a Receiver
T is a great advantage to be able to find
any desired transmission in a few
sceonds, just as it.is to be able to identify
any station that might be received. But
can you do this ? You can if you care to

r\l-o-‘
P

TO AT
® AND EARTH

Fig. 4.— Always earth the

filament terminal shown so that

valves of the metallised type
may be interchanged.

spend an hour or so calibrating your | covered. Next tune in a fow of the more
receiver. All that is needed is < picce of | powerful stations and take a note of the
graph paper and a little patience, First | dial reading for each. Make a small eross
draw two heavy lines parallel to two | corresponding to each station and draw
adjacent edges of the paper and divide each | an even line to pass through the middle of
into equal distances. Mark off the horizontsl | each eross. A separate graph can be made
one from O to 100 or O to 180 according to | for medium and long waves if desired, or a
the number of divigions on the tuning dial, | single one can be made to serve for both
and on the vertical line mark off wave- | by making a sccond wavelength scale.
lengths according $o the tuning range (Continued on page 161.)
. 500 7 180 =
= =
s 480
8 ] 1,700 rr_:
E 460 I f 1600 rm
L =
A aso yari I~
3 420 4 1,400 =
oc r/ ’[_ g g
F 400 Fars: L300 =
o ™
= 30 / A 1200 —f
b .
o | 'y rn
Cp— 360 y, 1 Lo ¢
'] 0 P I o
" 340 ! oy
= P : 1000
ol ; =
-l 320 H ! o
L o i i
N :
= 30 15 ! ' §
; 290 N L
0 20 30 40 50 60 70O 80 90 100

CONDENSER READING

Fig. 5—How 1o draw a calibralion chart.

YOU NEED A MOVING-COIL SPEAKER

You will never get the realism
and quality. that is there to
get until you get a modern
You .
need the ‘Mansfield”” per-
manent magnet moving-coil
speaker — W.B.’s latest and
It gives true
and brilliant reproduction
from any 2 or 3 walve set.
Write
now for the free art booklet

moving-coil speaker.

famous P.M .4,

Price 42'- complete.

“Speaking of Speakers.”

PIONEERS & LEADERS

it it
li :!” “ !

Radiz Co.,

Wi tbele) h]e: ric

Ltd., Radlo Works, MnsBeld, Notts.

|
IU'H] ul..J} | ||J| f

i
i 'l

W\HH *ilil it

London @ffice, 109, Kingsteay, W, (. 2
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Radio Ramblings (continued from page 160}

JEwo curves will then be drawn on the same

chart. The method outlined is illustrated
by Fig. 5, which shows a calibration chart
for a three-valve receiver.

Using a Calibration Chart
NOW let us take examples of the use of
our chart. Suppose we wish to listen
to Barcelona, for instance, the wavelength
of which is 348.8 metres. We find the
wavelength on the left-hand scale, draw a
horizontal Tine to meet the curve and from
the point of intersection draw a vertical
line to meet that seale showing * Con-
denser Reading.”” This gives the position on
the dial as 56 degrees. On the other hand,
suppose a station was reeeived at 81
degrees on the long waveband and we
wished to establish its identity, We should
draw a vertical line from 81 degrees to meet

the curve and then take a horizontal one
across to the wavelength scale, This shows
the wavelength to he about 1,340 metres,
and by making comparison with any
published list of stations, it is not diffieult
to identify the station as Motala on 1,348
metres. Both examples are shown by broken
lines on the chart illustrated.

MAKING GOOD SOLDERED €C€ON-
NECTIONS (continued from page 154)
and clean up with a file on the faces, subse-
gquently tinning as deseribed.

Always serape the surface of a plated
part where it 18 to be zoldered.

Lightly tin the piece to be soldered and
the end of the wire or part to be attached.
Make the joint by picking up a bead of
solder with a heated iron. Never apply the

solder direct.

PRAGUE’S GIANT BROADCASTER.
B

NEW 200 kW. RADIO STATION

The new radio station is situated in the geographical centre of Europe, same 35 bilomztres east of

Prague, in the vicinity of the small town of Cesky-Brod. This new high-power broadcasting

station is rated at 200 kilowatts (C.C.I.R.), and is the most powerful broadcaster operating in

the medium wave broadcast band, The illustration shows : The power amplifier from the front,
looking right, at the new Prague broadcasting statian,

Pk FREE
' \ )] i -' . l"’

Through exceptional circumstances we are able Lo
offer this entirely aew 1933 BROWN Permancnt

@ i essential

These coils have bej?’

specially designed, an y

that TANNO‘
i 4 to obtam

Coils are use

bestresults fromthe sbove

) Magnet Moving Coil Speaker in hand-
B some Walnut Cabinet at a reduction
of 20/-. The moving coil unit is
extremely sensitive and highly suit-
able to work with any 2- or 3-valve
set, giving marvellous reproduction.

. UR PRICE - £2.19.6

The Cabinet is of modern design 3 height 131ns, 1 breadth 18§ ins.; depth 6% ins. ;
with handsome cbony-finish vulcanite {ret. The pole faces of the unit are entirely
protected to preveni diist and metal particles entering the gap. Send 2s, d. deposit
for 7 days’ trial; i satisfied, send further 5/, then 8 monthly payments of 7s. 6d.
The biggest radio bargain ever offered ! Leaflet on request.

E. J. HERAUD, LTD., Dept. P9, Suﬁsfac?iuq or Money Back
NUMBER ONE, EDNMONTQON, LONDON, N.18 Guaranteed.

Blueprint

of the

SONOTONE
FOUR

'Next Week !

Obtainable from =~
TANNOY PRODUCTj,

gpecialists in l—figh Grade
¢ radio Equipment, .
DALTON STREET, WEN
NORWOOD, LONDON,
s E27.

set.A
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Coupling and De-coupling-
{Continyed from page 139}

have to usec double these couplings, as
shown at Fig. 6. .

Returning to the question of actual
values, it has been indicated what the two
decoupling components should total, and it
would appear at first sight that the cheap-
est method would be to use 400,000 ohms
with 1 mfd.,, but unfortunately such a
value of resistance will often throw away
too much of the high-tension wvoltage.
The amount of voltage lost over the re-
sistance is extremely simple to arrive at,
it merely being necessary to multiply the
resistance by the number of milliamps
passing and knock off three noughts. For
example, if the anode resistance were only
30,000 ohms, and the current 3 millamps,
multiply these two together and the result
is 90,000 ; knock off three noughts and it
will be seen that the loss of voltage would
be 90. Thus the matter has to be ap-
proached in the following manner. Decide
first of all what voltage it is desired to
apply to the detector stage and subtract
this from the H.T. battery voltage, which
wiil leave the amount that may be sacri-
ficed in the interests of decoupling. Say
80 volts is required on the detector, and
the hattery voltage iz 120, then 40 volts
can be spared. Now rcference to the valve
curve or the use of a milliammeter will show
what current the valve is taking. Suppose
it ig taking 3 milliamps ; it is now desired
to find what resistance will drop 40 volts
when 3 milliamps is flowing. This is
arrived at by dividing the milliamps into
the voltage, when the answer wiil. be the
number of thousands of chms required.

October 8th, 1932

Continuing with our example, if we divide
the 3 milltamps into the 40 volts, this goes

be half the wvalue of the anode resistance,
associated with the necessary condenser to

be associated
with a 4 mnfd.
condenser in
order to
reach the
40,000 which
we have in-

approximately 13 times, and as the answer | give .a combined value of 60,000, as
is in thousands of ohms, the resistance i already explained.

will be

13,000 ohms. TG0
The nearest AT
value ohtain- -
able will

bﬁ ISEOOO

ohms, which

will have to \_?S.

dicated as
being a gen-

eral  figure
for safety.

This 18 a
little complicated to work out, but Table
No. 2 indicates a number of valaues from’
which it will be simple to arrive at any
intermediate figure.

When decoupling a first L.F. stage, the
result of multiplying the resistance and
condenser can usually be lowered to 30,000,
which is fortunate, as otherwize the rela-
tively large anode current, which results
in gmall values of resistance, would result
in the use of large and expensive con-
densers.

In conclusion, when working out the
decoupling resistance for a detector valve
that is resistance-coupled to the next
valve, the decoupling resistance can usually

The Mains Express Three

(Continued from page 144}

be attached; the other lead should be
attached to the mains terminal which is
marked with a voltage that correspondsto
the house-lighting voltage, For example, if
the voltage is 230 wvolts, the lead will be
attached to the terminal marked 230,
Do not in any circumstances remove
the other lead from the terminal marked 0.
When making these connections be very
carcful that a loose strand of wire doees
not escape, as it might touch one of the
other terminals. It is advisable to bare
a length of flex that i3 long enough to be
twisted into a proper loop for this purpose,

Having made sure that all the connections
arc correct and that the mains Ieads are
connceted to correspond correctly with
the house-lhghting voltage, the aerial and
carth should be connected; in gencral
the former should not exceed 40ft. in length,
including down-lead. Next conncet the
Joud-speaker, which should preferably be a
moving coil, and insert the mains lead,
which will previously have becn connected
to a bayonet plug or two-pin plag, which-
ever is convenient.

Trying Out the Set

As the valves are of the indirectly-heated
mains type, a few seconds must be allowed
for them to warm up, then switch to long
or short waves as desired: push in for long
and pull out for short, set reastion control
to minimuem—that is, with moving plates

out, of mesh with the fixed plates—and turn

volume control full on,.then explore the
ether by means of the tuning condensers.
If a station is too Ioud when picked up

reduce it by means of the volume control.
If, on the other hand, it is very distant,
and consequently weak, bring it up to full
volume by means of the reaction condenser.
Note that the tuning condensers should
be slightly readjusted after resetting the
reaction condenser. It is probably neces-
sary again fo peint out that the reaction
control should be used with a great deal of
discretion, as the excessive use of this
method of increasing signal strength resalts
in very bad distortion. QOwing to the way
in which reaction sharpens the tuning. a very
definite *“ side-band ” cut-off is ebtained and
this results in a woolly, or muffled tone.

It may be that the required station is
being interfered with by another, in which
case proceed as follows: Reduce the
volume control until the unwanted station
has almost disappeared; this will also
reduce the volume of the wanted station,
but by increasing the reaction and slightly
retuning, it will be found that the wanted
station will appear without the unwanted
one, unless, of course, they are so near
each other that no set will separate them.

The tuning of the Variable Mu Three can
be thoroughly mastered in a couple of
hours, when it will be found that station
after station will roll in without difficulty,
The volume of this receiver i3 amazing,
while the quality of reproduction that has
been obtained by earcful design and tone
compensation will delight and amply reward
the constructor.

It should perhaps be pointed out that
the small fuse which i3 supplied with the
special model of the Sound Sales Mains
Transformer should be inserted in the
appropriate pair of c¢lips. This will prove
to be a valuable safeguard against any
damage arising from short-circuits,

Fig. 7.—A typical four-valve circuit showing the method of inserting the de-
coupling resistances.

Hear the wonderful gain
in fone, volume and re-
production secured by
fitting “TONAX.” No
more rattle or distortion,
Costs only 1/-  Fitted
to any cone speaker in
3 minutes.

British
Meade,

Dotent opplicd for.

IMPROVED CONE ADAPTOR
From wazst d»nlovs or Post and Packing Froe for 1s, 2d. PO,
Money returned if not satisfied. Write Dept.”* N.”

GARRATT STORES 1%, GARRATT LaNk

WANDSWORTH, 5.W.18

DESIGNS FOR APPARATUS FOR ANY RADIO

PURPOSE, INCLUDING TRANSMISSION. OVERSEAS

ENQUIRIES INVITED ;: ANY APPARATUS SUPPLIED.
CONSTRUCTIONAL WORK UNDERTAKEN,

Wa zndmtake to solve vour Problems, including obtaining
Amateur Trapsmitting Licence. Whatever your difficulty,
wTite wi,

Charges : 3/« per query, four ot more, 2/6 eash, with diagrams,
Radio Technlca! Agency (Dept. P.L.W.),
2, Westgate Charmbers, WNawport, Mon.

REGD.

“EWEBEC”

TRADT MALK
The Wonderful New Universal

COIL FORMER

Ideal for home constructors,
Suitable for all wave lengths,
Easily wound by hand,” No
slotting or drilling required,
-Highest possibie efficiency,

H vour dealer cannot supply,
send your order direct, giving
lhis name and address, and we
will gend post |

Pat. Ne. 369735
TRADE ENQUIRIES

SOLICITED free. : 5
EVINGTON ELEcTRICAL | V3 |
MANFG. GO.  tons € v

5 Beckingham Road. Leicester
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Specified for the

‘““Long Range Express 3"

Acknowledgzd by experimeuters and teehnical experis
ta be ihe perteci valyehoider.
Low Losa, Hijghest Eficiency.

Fturdily built, skeleton type for metal, wood or ehonite
mounting, Turned Eestent Bockets guarantee full-suriace
contact with every type of valve pin—solid ¢T olheTwise,
Easy insertion.  Sockets move literally, centreing them-

welves with valve-pins,
8 9™

Hiustrated Falder N from
LECTROLINX, LTD, 254,V AUXHALL BRIDGE RD.,8.W.1

4 pin

5 pin
moi-]

model

ATALOGUES
RECEIVED

To save readers irounble, we undertake to scnd on
cafelogues of any of our advertisers. Merely stale, on
a posteard, the names of Llhe firms from whom wyoi
require catalogues, ond address it te " Cotalogue,”
PRACTICAL WIR . Qet. Newnes, Lid,, 8/11,
Senthampton S, nd, London, W.(G.2.

TUNEWELL COMPONENTS
AMON(‘« the new components shown in the Jatest
folder jssned by ‘Tunewell Radio, Ltd., are well-
finished scts of serecned bard-pass coils having a range
of 200-2,00 mctres. The eoils are wound un ribhed
chobite formmers and are aceurately matched to within
one half per eent.  They are mounted on bakelite
buses containing  switches with phosphor  brouze
springs and chonite actuatipg cams.

B.T.H. PICK-UPS AND TONE ARMS
MANY of the cheaper pick-ups availalile are
incapable of reproducing the wide range of
frequencics impressed on o wodern eleetrically cut
record. To ensure a musical cutput of the highest
quality a high-class pick-up, such a= the new B
“Minor,” should be uscd.  This instrmment is scnsi-
tive over a range from 50 to 5,000 cycles, and gives
an output of ¥ voit at about 990 cycles, thus ensuring
a good volume and a high guality of repreduction.
FFull particulars of this wmodel, and also the BTV
genior De Loxe Piek-Up and Tone Arm, are given
in a neat folder we have just reccived from the Edison
Swan Electric Company, Ltd.

HEAYEBERD MAINS APPARATUS
HE well-known tirmm of Heayberd—manufacturers
of practically all types of mains apparafus-—
have sent us their 1933 eatalogue.  The heme
constructor will ind this a veritable mine of informa-
tiom, as, instead of being simply a list of their pre-
ducts with prices, this book gives technieal tips, atul
complete cirenit diagrams for making up various
types of eliminaftor. With the diagrams is a list of
| all the components for these climinators, with prices,
enabling any constructor to make up a mains unit
to suit both pocket and teehnical requirements. A
pockes attached to the incide of the baek cover is
intended to held such leaflets as may be issued by
Messrs, Heayberd.,  ‘This i3 one of the most informa-
tive eatalogues we have yet scenr, and ne constructor
should be withont one, The address is 10, Finshury
Street, London, E.C.2. . .

o

Broadcast Query Corner

Toa— I

b

)i

UxDER the above title, with the assistance of a
tecognised authority on fercign broadeasting matters
and a regular contributor to wireless publications
Loth at home and abroad, we are inangurating a special
Identification 8ervice, which shonld prove of great
assistance to our readers,  When tuning jn wel)-
known stations it happens fregquently that listeners
pick up wireless transmissions of whick they fait o
recognise the origin,  Ft is to solve these little pros
blems that the Brogdcast Query Sercice has bheen
organised,

Tn order that a careful search may be made it is
essential that eertain data chould be supplied to the
best of the inquirer's ability and knowledye, When
sending such gueries to the Editor the following rules
should Lie followed (—

1. Write legibly, in ink. Give your full name and
address,

2. State tvpe of receiver used, and whether trans-
mission was heard on headphones or on louwd-spraker,

3, State approximate wavelength or Irequency to
which receiver wus tuned, or, alternatively. state between
which two stations (of which you have the condenser
resdings) the (ransmission was picked up.

4. {rive date and time when broadeast was
Do not forget to add whether @0, or poa.

5, Give details of programime received, and, if vou
can, some indication regarding the Inngus i heard,

6. Statc whether and what call was g n and’or
kimd of interval signal (meironome, musical box,
Pbells, ete.) between itrms.

7. To tacilitate puldiealion of replics, append a
nom-e-plume to your inquiry,

Although the service s mainly applicable to hroad-
casting stations, whercever possible repiics will be given
in regard o morse transmitters (commcreial stations,
fog beacons, ete.) and short-wave broadeasts, For the
indentifieation, however, of statiens epevating on chan-
neis Lelow 100 metres it will be evident to inguirers
that o closer estimate of wavelength must Le sub-
mitted than in the caso if kroadcasis on the medinm
or long waveband, if successiul indentification is to
be carried ont.

Ail inguizriea should be addreseed to The Editor,
PrACTICAT, WIRELESS, 8-11, Southampton Street,
Strand, London, W.(.2, and the cnvelope marked
Broadeast Query Service, in top left-hand corner,
Stamped addressed envelope should zof be enclosed,
as replies cannot be sent by post, but will be pablished
in due course in each issue of I'RACTICAL WILELESS.

eard.

ALL COMPONENTS AS
USED BY DESIGNERS.

“DOLPHIN THREE”

£3-1-6
“LONG RANGE EXPRESS THREE™

As deseribed in ** Prachioal Wireless.”
£5-11-6
« HOEBIER » AUTOKOIL REINARTZ THREF, £3:9:4,
<« HOBBIES » < LONG DISTANCE FOUR,” #£4:0:6.

Kits sipplied on Easy Lerms,  Valves and Batieries extra.

AUTOROIL ALL-WAVE TUNER, 200-2,000 mietres, 128,
Free Cirenils with every tuner.
THE HAMBLING “ AYTOCEPTOR,"™ The lafest and mnst
perfect inveniicn for giving any twe selected stationa at the
touch of a switch, Can be wsed with ang reeeiver, Price
complete, B/=

Literature and Kit Lists ¥ B.R,"™ Free.

A.W. HAMBLING, Ltd., %o

KITS

GUARANTEED.

Why You Should Buy
NEWNES?

COMPLETE WIRELESS

To be Completed in About
24 Weekly Parts,

Because it explains the theory of
wireless in a way you can under-
stand. .

Because it contains many new design

: by the best designers.

Because it is authoritative yet easy to
understand.

Because it gives you l!'le expert advice
of wireless specialists.

Because when completed i!: will be
worth much more than it has cost
you.

PART 3 NOW ON_ SALE.

Obtainable ef all Newsegents and 1’
-

Bookstalls, ¢r post free 1/2 from
George Newnes, L., 8-11, South-
amplon St., Strend, London, W.C.2

y -
SOLE RECOMMENDATION FOR
* PRACTICAL WIRELESS "™
DOLPHIN STRAIMGHT THREE g

A REMARKABLE “TRANSFORMATION.”
Dispense with your {ransformer and fit the
“ Transcoupler.”
conspicuously uniform amplification throughout ;
the complete absence of distortion will amaze you !
Itis simplicity itself to fitit in any set after any valve.
HOW TGO FIT.
connested transformer and add an earth conneg-
tion.

The improved quality of tone ;

Gonnect it in place of your straight

The other wires remain unaltered !
Could anything be more simple ?

Could any unit more completely revolutionise

the system of L.F. amplification ?

TRANSCOUPLER

Full instr
SEND FOR NEW 20-pp. CATALOGUE “N’* AND MANUAL,

A. F. BULGIN &
Telaphone - -
Eenlon Showrooma @

and hints with every “TRANSCOUPLER.'

Enclose 2d, postage.

€@, LTD., ABBEY RD., BARKING, ESSEX.
- - - - Grangewoud J2656-3267.
EC4

0.10-11, Cuasitor Sireel, Chancery Tane,
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JACKSON BROS., SHORT-WAVE GONDENSER
HIs is a neat littic condenser designed in every
detail for short-wave working, and has many
novel featurcs, No current is carried by the Learings,
and a special scrcened pigtail conneclion to rotor
is used,  The minimum capacity is very small and the

maximu is troe to rating.  Such insulating material
as s used is carcfully placed and proportioned o as
to reduce H.Y, losses. The frame has been designed

The J. B.
Short-wave
Condenser,

to avoid, as far as possible, closed loop cffects.  Ob-
tainable in 5 capacities from .G0003 to 000623, the
cprice is 3s. 9d.  The overail dimensions of the 00015
#ige (including sweep of vanes) is 3fie. by 2{in. by 24in. -

MAGNACORE TRANSFORMER
N NEW development which promises to revolu-
tiomize the manufacture of low frequency trans-
“formets is announced by Magnacore Limited, of 57,
James Street, Camden Town. By the use of a new
core metal known as micronctic alloy, it is claimed that
transformers of exccptionally high cfliciency can be
produced at a much lower cost than hitherto. Various
types of Magnacore transformers, embodying the new
core metal, are now in production as well as » novel

AROUND THE
TRADE i

combined parallel feed transformer, condenser and
resistance. to be known as the Magnacore Passfeeda
Unpit. Price and other details have not yet been
announced,

OSRAM VARIABLE-MU TWO-YOLT VALVE
O\\'iNG to the desire which has been cexpressed

in many guarters for a “ variable-mu” valve
in the 2-volt batfery range, the General Electric
Company. Ltd., have developed for the market a
ne\sv valve of this class to be known as the Osram
V.52,

The Osram V.5.2 is fitted with the Wembley
Filament, which has been proved te have a 10 per cent.
greater electron cmission per wati than any other
known filament in production, Owing to this eleetTon
efficiency, the high values of mutual conductance,
common to Osram 2-volit battery valves, are obtained
purely by utilization of the ample electron emission,
and not by reduction in electrode clearances.

The characteristie of the Osram V.8.2 is & mutual
conddectance sufticiently high to provide very good
gensitivity when used as a sercen-grid single stage
HL.F. smplifier, but not too high to intreduce instability
if used in & two stage amplifier, under which condition
the ]principal benefit of the * variable-mu ™ valve
is felt.

The requirements in the way of grid bias arc moderate,
a G-volt battery sufficing to reduce the slope to 0.0
ma/velt. while & 15-volt battery will reduce the volume
of signals to practically zero. The variable grid
bias may conveniently be obtained by the use of a
high resistance 50,000 ohm potentiometer connected
dircetly across the grid battery, and open circuited
when the set {s not in use.

r-n-uﬁu--
R———_

it
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LOTUS
MONG the many new components introdueed
this season by Lotus Radio are the following i—
L.7. Transformer No. 1. This is a cheap
transfortner specially designed for fhe home con-
structer.  While sinall in size, specially designed wind-
ings and core give high efficiency. good reproduction
and an exceptional straight-line amplification curve.
It is enciozed in a neat brewn bakelite moulding.
In ratios of 3 or 5 to 1, the price is 5s. 6d.
¥ilm Fuge that

Guarantees definite safety

The Gold
Specified for the * SONOTONE FOUR.”

Tl e gotd flm fuse-not wire
of the Miecrotu *“blows "
und er overioad belfore the - =
wire has even iime to get
warmand affords the great- 100M: A as specified.
est possible degree of pro-

-
tection, 1069 British. FUSE Sd.
HOLDER 6d. COMPLETE 1/ -

StV Write for Folider “ N
wa mizwe MICROFUSEE LTD. K38, Cletkenwel R1, E.0.1

DIRECT RADIO ADVERTISEMENT,
SEPT. 24th ISSUE.~CORRECTION

~ We are asked by the Direct Radio Ltd.,
of 159, Borough High Street, London.
S.E.1, to state that an error occurred in
their advertisement appearing on page 44
of our issue for September 24th. These

are as noted here : Kit No. 2. £3 15 9.

This should read 7s. down and 11 Monthly

Payments of 7s. Kit No. 3. 9s. down and
11 Monthly Payments of 9s.

i

IN QUEST OF QUALITY

(Continned from page 129)

employ loud-speakers with large horns,
~and they seem to be capable of a very fine
performance,

" Power.
- A very important point, apart from the

which the reproduction is required. Where
only a very small room is to be used it
would obviously he absurd to reproduce
say a Guard’s band at its original strength,
and alternatively the wvolume to which
vou would listen in that room would be
ridiculous in a large hall. Therefore,
there is not the same need for fidelity for
the small set user as for the public address
man, but there is still the necessity for
arranging that the receiver will handie
comfortably the entirc musical range.

.speaker and receiver. is the volume at

The principal considerations are ample

H.T., and correct choice of valves for each
stage, If wyou examine the receivers
used for public addiess work, you wiil
find that 500 volts is quite a small value
to employ for the high tension supply,
and such schemes as valves in parallel
or push-puli are adopted to make up for
the short comings of the valves. Therefore,
it is no use seeking real quality with an
antiguated loud-speaker, and a two valver
with 60 volts H.T., although, as pointed
out in-the opening paragraphs, this may
satisfy some listeners. :

- ADVERTISEMENT INDEX

Bennett College, Ltd. ..
Bulgin, A, F.. Lid.
Carrington Mfg. Co., Ltd.
Celestion, Ltd.
Chromogram

Cole, E. K., Ltd. ..
Colvern, Ltd.
Cossor, A. C., Ltd.
Cossor, A. C., Ltd.
Direct Radio, Ltd.
Ediswan
Evington Electrical Mfg. Co.
Garratt Stores
Craham Farish, Lid.
Hambling, A. W., Lid. ..
Heraud, E. J., Ltd.
Igranic Electric Co., Ltd.
Impex Electrical, Ltd.
Jackson Bros.

. as

Page Page

.. .. 145 | Lectro Linx, Ltd. .. .. .. - . 163
. . 163 | Lissen, Ltd. .. .. .. .. . .. 120
.. .. 145 { London Electric Wire Co. & Smiths, Ltd. Inside Front Cover
.. .. 153 3 Lotus, Ltd. . . .. . .. .o 132
.. .. 157 | Microfuses, Ltd. .. e . .. 164
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. .. 138 | Newnes” New and Recent Books Inside Back Cover
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.. .. 147 | Radio Technical Agency . .- . .. 162
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B 162 Slektun Products, Ltd. .. .. .. .. .. 151
. Back Cover Sovereign Products, Ltd. .. - .. . 117
e Tannoy Products, Ltd. .. .. .. .. .. el
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NEW AxD RECENT
BOOKS

GEORGE NEWNES, LTD.

WIRELESS BOOKS

THE, QUTLINE OF WIRELESS 8/6
By RALPH STRANGER {(Omnibus size) Post free 9/~
A comprehensive work on wireless that everybedy can urderstand.  The
Quiline of. Wireless.is specially written for the “ man in the street,” an
covers the whole subject of wireless reception from A to Z. Third Edition.

THE MATHEMATICS OF WIRELESS b/~
By RALPH STRANGER., ’ Post free 5/3
This book is essential for the wireless amateur who desires to gain a fuller
knowledge of hi§ subject.  Written by one who has the gift of explaining
abstruse subjects in & stmple fashion. 236 pages, fully iHustrated.

WIRELESS, THE MODERN MAGIC CARPET 3/6
By RALPH STRANGER (Fourth Edition) Post free 3/9
Wireless simply explained at the beginning and seriously treated at the end.

FINDING FOREIGN STATIONS 3/6
By R. W. HALLOWS. (Long Distance Wireless Secrets). Post free 3/9
A book which will be eagerly welcomed by all wireless enthusiasts, It will
solve their difficulties and enable them to obtain the best possible results
of which their sets are capable.

WIRELESS STEP BY STEP ; 2/6
y “DICTRON." (Ninth Edition). Post free 2/9

THE

SONOTONE 4
STAR SET OF
THE SEASON

A book which chows the wireless enthusiast hew to obtain the maximum |[REES

enjoyment from his wirelezs set.

_RADIO PLAYS - . 2/6
By L. DU GARDE PEACH. Post free 2/9
Miltions of wuc]ess ]isteners who have been thrilled by such plays as " The
Path of Glory ™ and “ The Mary Celeste ™
book form., Mr. du Garde Peach has written some of the most successful
plays ever broadcast.

HOME MECHANIC BOOKS

1/~ each

Post free 1/2

Invaluable to every handyman. Clearly written and fully ilfustrated.

MOTOR CAR UPKEEP AND OVERHAUL
ACCUMULATORS

TOY MAKING FOR AMATEURS

25 TESTED WIRELESS CIRCUITS
SIMPLE ELECTRICAL APPARATUS
MODEL BOAT BUILDING

THE HOME WOODWORKER

MODEL AEROPLANES AND AIRSHIPS
25 SIMPLE WORKING MODELS

THE HANDYMAN’S ENQUIRE WITHIN

8-11 SOUTHAMPTON STREET,
STRAND, LONDON, W.C.2

Ges. HNewnss, Lid,

will now be able to read them m ||

Only a Utility condenser was good enough for the
“ Sonotone Four.” That is why the designer
specified Ulility W312, the closest matched ganged
condenser on the market.
So when you make up this fine set insist on the
Utility condenser as specified. N

From your dealer or post
free from the makers.

Qur new catalogue features
the finest range of conden-
sers available. Write for a

copy.

WILKINS AND WRIGHT LIMITED, UTILITY WORKS, HOLYHEAD
ROAD, BIRMINGHAM, AGENTS.—Loudon: E, R, Morton, Lid., 22,
Bartletl's Buildings, Holborn Circus, E.C4, Seoilish: E. B. Hammond, 113,
Vincent Street, Glasgew. Lancashire and Cheshire: . J. R. Lister, 83, 0ld
Road, Blachley, Manchester. Westmoriand, Cumberland, Durlam,
Nﬂr!fmmberlrmd Yorkshire and Devbyshire: W, H. C. I\masou Lid.,
}Qﬂgd]_gndzu Raas:i Sheificld,  Lawrence Fraser, waiwa House, Lansdown
o 43

Belmond
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Simply bury the copper
receptacle containing the
wonderful FILT chemi-
cal, which at once
begins to spread through
the earth, attracting
moisture and making a
PERMANENT highly
conductive area to the
depth of several feet.
FILT keeps moist and
highly conductive. 1t
spreads like a tentacle,
earthing your set per-
fectly and giving you
every ounce of power,
range and purity, no
matter what set you use.

_ __ —

?AM% %L@f /Jayn_;-.
“DON'T
»  WORRY!
Your set’s all right”

All these little troubles are due to
a faulty earth. You've made tha
set carefully but neglected tha
vital point, the only direct con-.
nection to the station—the
earth. - A

Take my advice, fit a Filt
to-day—the results will
astonish you! « = ‘
Is.your own set giving you
the best?
its possibilities until you try
a Filt—spend half-a-erawn——

L

on Filt and give your

You don’t know

% md

set a

ERCOLATIVE
EARTH

Get a Filt to-day from the nearest
radio dealer or direct (post free)
from the sole manufacturers

Graham Farish Ltd.
201, Masons Hill,

. Bromley, Kent

COMPLETE

P
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