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tRADE MARK
DRY BAITERIES
ACCUMULATORS

They will put new life into your set—
new power to get stations that you have
never heard clearly before —and they'll last
longer; definitely longer, for they are made
by a patent process which provides a re-
cuperative quality unknown to other
batteries. “Electrify” vyour set by Pertrix
Power.

H.T. Batteries from 5/6
L.T. Accumulators from 4[6

Advt. of Britannia Batteries Ltd., 233, Shaftesbury Avenue, London, W.C.2. Telephone : Temple Bar 7971 (5 lines)
BRANCHES : Manchester, Bristol, Glasgow, Dublin, etc. Works: REDDITCH (Worces.)

Advertisers Appreciate Mention of ** A.W.” with Your Order
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NOW CONVERT

YOUR SET TO A

RADIOGRAM
1933 ADAPTAGRAM

This 3 Guinea Cabinet mahes
Your Set looh worth 30 Guineas

Never be- Designed by Peto-Scott—
MDD EL :?:::.!' :'.'.: . foremost for Cabinets

conveniently designed Cabinet
for the instant conversion of
your oxllﬂon.g‘:. ?'et':o =. :hc‘l'll?;
vl:.né-ﬂ'ol front as illustrated and motor
board, ready to take your owa Set,
Gramophone Motor and Pickup.
Ne kit 'or ‘nunulu houn .::: ‘ With Standard Vignette
inte, a combination 'I:u:trrunul and shelf taking any Set °
prosenting the prefessionally Gais! of mel size not oxmlng
18 in. wide, 8 in, high

ance of the mest luxuriows
and baseboard 14 in. deep.

since 1919 — originators
of the “Adaptagram
Principle” in 1928,

mennnnn meney can buy.
Suitable for all rnlu such as
the Olympus , 8.T7.300, ete.,
ofs., , described in *‘ Popwlar
Wirsless,”” ‘* Wireless Conmstructor,”’
*‘ Moderm Wirsless,”” and all other .
leading techmical jowrnals.
Dimensions : nol‘ht‘ 38 in. ; width,
218 in. ; depth, 15 in. ; panel size :
18 x 8 in. ; basebeard depth, 14 in.
ker Gompartment, 17 x 18 In. ;
[ nece between metor beard amd
underside of lid, 4 in. Ready fitted
with back. Baffle Board 3/6 extra it
wired.

Generous accommodation
for Super H.T. and L.T.
Batteries or full
mains equipment.

. Constructed with room for
mounting any type of
Speaker behingd the
modern silk-covered fret.

If you do not already possess
motor, pick-up etc., then we refer
you to Model B or Model C as
deteiled below. .

iIT COMES TO YOU
DIRECT from our FACTORY

Carriags and Packing 2/6
ssira England and Wales.

MODEL A"

% A

Transform your Set to a thing of
beauty with this Modern Walnut Cabinet that is the
craftsman’s last word in style and appearance. Decorated
with carefully matched inlaid walnut veneers of contrast-
ing colour. Hand french polished to reveal the hidden
beauty of grain only to be found in the finest Walnut,
while bringing to perfection the acoustic properties of
the correctly proportioned speaker compartment.
Gives a new and better tone to your Set; adds
beauty to your home at minimum cost.

%
N

BUILT_LIKE A FINE PIANO)

CASH or C.0.D.

or 12

monthly
payments of 5/9

IMMEDIATE

DELIVERY

MODEL B %o n

MODEL C cecee

Standard 1933 ADAPTAGRAM®
Garrard Double Spring Motor@®
12 Plush covered Turntable®
Automatic Stop® B.T.H. Tone-
Arm with Pick-up, and Volums
Control complete® Automatic

Needle Cup that delivers new

Standard 1933 ADAPTAGRAM
CABINET® Collaro Induction
Electric Motor with Tone-Arm,
Pick-up and Volume Control In
one Unit® 12 Plush covered
Turntable® Automatic Stop®

Automatic Needle Cup that

needles one at a time to your

delivers NEW needles one at a

finger tips®
Cash or C.0.D.

for which I enclosc £ 5. d.

Name.

PET0-SCOTT CO. LTD. 77, CITY RD. LONDON, E.C.1
Dear 8irs, Please send me CASH, C.0.D. or H.P.

1933 ADAPTAGRAM {55312 & %iimens.

Model €C 7 Guineas.

Cash/Deposlt

Address

— AW, 24/0/32,

Model B 6 Culneas
Fitted as described or 12 monthly
above — ready to payments of

convert your exist- 1 2 /
-

ing Set to a Radio-
gram.

time to your finger tips®

=S Cash or C.0.D,
Model € (77 2.5 7 cuineas
100-130 amd 200260 op 4o monthly

volls 25-100 cycles.)
Fitted as described payments of

above—ready to convert 1 3, 9

our existing Set to a
}'(adiogram.
Details of D.C. Model on
application.

GRAMO FITTINGS FITTED FREE
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1933,S GREATEST ® APART FROM
RADIO ADVANCE | __LOWPRIE ... -

THERE ARE

QUALITY
REASONS

Why you should choose

DUBILIER

''| ELECTROLYTIC

AC & DC.MODELS

Tk~ CONDENSERS

GNS. bpoww

ol Vil The“ATLAS TWO”
6"0""40’- starts new era of

el Tone-True Radio

e ¢ ¢ The “ATLAS TWO " now brings a com-
pietely new thrill to every music-lover : catching the very
personality of the artist: with a brilliance and sparkle
that seems to put you in the front row at every entertain-
ment. You're actually there with the ** ATLAS TWO.”

The specification includes *° ATLAS * Moving-coil Speaker,
One-knob Tuning, provision for Pick-up and Extra
Speaker, Westinghouse Rectifier in A.C. Model, Mains
Aerial in both A.C. and D.C. Models.

See, hear, and test it for yourself. Ask your dealer for a
demonstration and insist on the ** ATLAS TWO.” DPost
the coupon to-day for full details.

"‘v CILARTIS'S
TLAS

H. CLARKE & CO., (M/CR) LTD. ®9
PATRICROFT, MANCHESTER l wo -

Lcndon Offices: BUSH HOUSE, W.C.2

QUALITY POINT No. |
LOW POWER FACTOR

The power facter of these

condensers is about 89,

which is less than half that
of the “aqueous’’ types.

NOTE THESE PRICES

4 ... 46
6,uf. « = e 5,-
8,uf. 505 O 5,6

These Condensers arc designed
for a Maximum Peak Voltage of
450 (D.C.+A.C))

POST THIS COUPON NOW

Messre, H. CLARKE & C€O. (M/CR), L.TD.,

—
GEOKGE STREET, PATRICROFT, MANCHESTER. Have you scen the nnew Dubilier Conmiponent booklet, ** Choosing your
Condensers and Resistunces' ? Ask your dealer for a copy or write to us.

Plcase sond mic full details of the new “ ATLAS TWO'' Receivers.

Ducon Works. Victoria Road.  North Acion. W.3

202479

Advertisers Appreciate Mention of *‘ A.W.”” with Your Order
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rust 1o

ways machines, and like the air
traffic of almost every nation, trusts
to  Marconi valves. When lives
\depend on a walve they choose
T | Marconi.
his is “ HELENA,” the largest

and probably the safest air liner in THERE IS A MARCONI VALVE FOR EVERY
the world (note the height of its PURPOSE

. | Ask your local dealer, or write direct
wheels compared with that of a car). || ™ 0 Marconiphone  Co., 210212, |

F rom thc.moment of taking ‘_)ff Fh.e Tottenham Court Road, London, W.I,
pilots are in constant communication | for the Marconi valve folder which gives ‘
with their air ports. Flags track |curves, facts and figures for all types. |
their movement on control room '

THIS IS THE TWO VOLT RANGE
maps at Croydon, Le Bouget and |

. . vs.2. Variable-Mu Screen Grid 166
Brussels; they are told what s;;. Screen Grid (Single stages) 166 |
weather to expect en route, and | s-2IL. !S-{C‘rehﬂll\d Grid éMuln stages) 16/6

[T . : | H.2. ig agnification 7/~
when visibility is pad this 2,200 h.p.| his. Medium Magnification .. 7/-|
monster is even directed by wireless.  nv.210.Medium Magnification .. 7/~
Its wireless gear must be reliable—so | L IS’°‘;’:"P we . xiz; 9

. . 2. upe€r 1ower .o ' [=
"‘nUCh de;’)’en_ds on it—that L) whyi rr.2. Pentode . 80 .. 17/6
HELENA,” like other Imperial Air-| pc.2. Double Grid .. .. 20/~

(Imatear W_mlis).

MARCONI VALVES

VS.2. A NEW 2-volt YARIABLE-Mu

VS.2 is the latest Marconi development,
providing the user of a battery-operated
receiver with the enhanced selectivity,
purer tone and perfect control of volume
which only a Variable-Mu Valve can
give. It is comparable in range and
sensitivity to its famous A.C. counterpart,
the VMS.4, and offers definitely improved
performance to almost every user of a
2-volt S.G. Receiver.

Price 16/6

T T 77T 1

—r—
INPRRE Jb‘.J,'. |
| APPROXINATE DATA I
1 FILAMENT VOLTS -

i
?
g
a

* NUTUAL CONDUCTANCE 125 map
| *Ar£asso £sgr0.690

R

L} someen cunment
ANODE (i

4

-20
GRID VOLTS

To Ensure Speedy Delivery, Mention “ A W.” to Advertisers
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To all Discriminating Radio Enthusiasts we now offer
without fear of comparison the Undy 12-pole Farrand
Inductor which has gained the most recent and unstinted
approbation of experts on scientific acoustical research.
Never before have you heard music and speech so truth-
fuily and perfectly reproduced as by this new Undy product
—undoubtedly the world’s best speaker—and which at the
low price of 42 - is within the reach of everyone.

Both the 12-pole and the Undy Ultra Minor are so con-
structed. that they are adjustable to all types of valve.

Undy 4 pole

UNDY unique ™™™
] tra-Minor
Trader Service

\ — Every Undy Farrand Inductor is /
7 GUARANTEED for 12 MONTHS
- whilst every stockist has at call the
- j UNDY Information and Service Dept.,

N where technical information and a fully
LI QVL- qualified staff are available. OO Lo ol
3

o the best, then listen to
== ) H E M E L I K the Undy Farrand In-
OF ALL . / R S ductor

RAD'O STORES 8 Cullingworth Rd., Lendon, N.W.10. Tetophone : Gladstone 3033

‘,i‘a. i

Nt BRriTisH GENERAL
& TUNING UNIT S

Oulput
6 volts, 1 amp

Sy Metal Price
o
Rectifier 13/-
R
By reason of increased demand and BUILD
enlarged production we are able this your trickle~charger with a Westing-
scason to offer our well-known .
Tuning Unit at 10/6 instead of 146 house Metal Rectlﬁer and keep your batteries up to scratch
#s belfore, This Unit eflectively always. A rectifier, transformer and resistance are all that is necessary

Write for Full

2 3 to charge from A.C. mains, and the total cost should not exceed 30 -
replaces plug-in coils and covers

List of B.G. : _ Full details, circui's and prices are given in the new and enlarged 1932
GUARANTEED ;h(;mﬂ:;:;cgw“;.;?;dé‘i:::"nsili?’?; edition of ""The All-Metal Way.”" The attached coupon and 3d. in
COMPONENTS h'mfng. Full instructions 'suppliel » s’lamps will lznng i el
POST FREE. i - model WE ARE EXHIBITING AT STAND 73, MANCHESTER RADIO SHOW.
— c THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO. LTD.
From all dealers "or direct from 82 York Road, King's Cross, London, N.1.
the manufacturers— .. e COUPON S ...
Westinghouse Publicity, 82 York Road, King’s Cross, London, N.1.
Please send me a anp‘} of (hhc I‘il ]rlitn»n‘o{ “THE ALL-METAL WAY,”
or whie h enviuse :l( L In ‘l;\l"r?'
BRITISH GENERAL MAKUFACTURING CO., LTD. ool
Brockley Works, London, S.E.4 Ao et =
e
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When the higher notes are missing

RECTATONE restores them .. ...

YOU NEED IT NOW

Rectatone—the Varley component
that restores to their true value
the all-important higher notes.

It is by deliberately cutting off
these higher notes that to-day’s
Superhets and ultra-sharp tuned
circuits achieve their selectivity.
Now comes Rectatone to put
them back again . . . and millions
know they need it.

VARIABLE COMPEN-
SATION

The degree of compensation may
be suited to the particular tuned
circuits in use or employed to
correct deficiencies due to the
loud-speaker or to the acoustics
of the room.

RECTATONE

Has a rising response curve
from 1,000 to 4,500 cycles.

Balances any form of sound
reproduction.

Restores a weakened treble
to its correct value.

Gives a variable compensation
and, therefore, complete con-
trol of tone correction.

BN DA WN —

Gives the required tone cor-
rection without an extra L.F.
stage.

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

7 The ideal L.F. coupling for
sclective sets.

8 Particularly useful where the

same L.F. amplifier is used for

radio and gramophone repro-
duction,

S

- TRANSFORMER

Ratio 7-1 List No. D.P. 33

Compensation is controlled
by a. variable resistance of
about 5,000 ohms connected
externally between the ter-
minals H.T.4 and RES.
With a pentode output
valve a 2,000 ohm fixed
resistance may be connected
in series with the variable
resistance in order to pre-
vent excessive amplification
of high frequencies with
consequent liability to self-
oscillation.

Suitable Resistances for use with Rectatone are:

Varley C.P.157 5,000 ohm Wire-Wound 5/6
Varley C.P.123 2,000 ohm Spaghetti 9d.

Please send me, free and post free, the

!
“BOOK oF THE RECTATONE” |
|

Please Mention “ A.W.” When Corresponding with Advertisers
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This Chart will make it easy for you to identify the 100 Best Stations. \‘ﬁ o‘«‘ MAGAZ'N;E
It also includes a guide to the most important interval signals. It is A
indispensable to every listener and given with each copy of the greatly *\e’

enlarged Autumn * Wireless Magazine.”

There is also something new in four-valvers for you to build—** The
Calibrator.” In this outstanding set a special tuning unit is employed
which is so designed that the dial is calibrated directly in wave-
lengths—you tune directly to the station you want.

OTHER CONTENTS OF “WIRELESS MAGAZINE,”
OCTOBER ISSUE

B.B.C. Television—Test Reports on
Five New Commercial Sets, and Tun-
ing the New Sets—Two Special Articles
for the Prospective Buyer—Automatic
Volume Control—Is the Variable Con-

Other Sets for You to Build : The New-
style Battery Radiogram and the ** Pros-
perity " Threes—one version for bat-
teries, one for A.C. mains and another
for D.C." mains.

denser Doomed?—What of the New Guide to the World’s Broadcasters-- \
Valves?—Percy - Harris Explains the Choosing Your Records, and many N\
Fixed Resistance—Modern Tuning-coil other Gramo-radio features. \
Practice. A\
/A \
/'/ ’\\ \
/ -/_/f \

A )

WIRELESS g/

/
V4
f 4

2

//
4,
//
/<
/]S

[}

N \.. ‘1 1%
\ : \
=2\ \"‘" o ‘*_\;‘
164 SN D\
\ ' ¢
PAGES \ \ N
K § X .
USUAL PRicE 1/ - e N\
i \ \ < \~‘ RUBC :a\«ﬂ* \\
Y SR e T e N - \
N W SOl Tt A
. IS o ' A\ K e €
ON SALE TO-DAY ' |\ e N, \
"\‘ A< - \\'-.\‘ 5 ¥ N

\ A\
\ \ vt N
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"RADIO ENTHUSIASTS CAN
PURCHASE THEM WITH EVERY
CONFIDENCE

The Ediswan Batteries are giving the first-class service
expected of them. Radio enthusiasts can purchase
them with every confidence. Their outputs are above
the average and they give a clean, steady output. ...

says the Technical Editor

of “Popular Wireless”

Settle the H.T. Battery problem once and for all—
take no more risks buying batteries ‘on spec.”—It
is unnecessary, for Ediswan H.T. Batteries are now
GUARANTEED against failure to give completely satis-
factory service. Every single cell in every Ediswan
Battery must successfully pass four tests before it
leaves the factory, and special precautions are taken
to ensure perfect internal insulation between cells.

4 proof and Short-

circuit - proof

cover.,

60 69

Test hole enables
a complete volt-

fl age test to be
made without

8 breaking seals.

Standard Capacity. Where the anode current required docs
not exceed 10 M|a these batteries will give highly satisfactory
service. If super-power valves are used, the super-capacity
type should be used.

Super Capacity. These batteries have twice the capacity
of the standard type, and, owing to their larie reserve of

tg 2 power, last nearly three times as long when used as
: r replacements to standard capacity batteries.
Look for the Ediswan Authorised Dealer sign when you buy!

The Edison Swan Electric Co. Ltd. guarautee Send for your FREE copy of “How to get the most out of
that Ediswan Batteries are of full voltage and vour I{1.T. Battery.” ull of useful data, hints and tips.

capacity. Should any Ediswan Battery fail

to give satisfactory service, we undcriake to

deal with the customer’s complaint within 24

hours of receipt of the defective battery. d
RADIO HT.BATTERIES

PONDERS END, MIDDLESEX

B174

THE EDISON SWAN ELECTRIC CO. LTD.

You will Help Yourself and Help Us by Mentioning “ AW’ to Advertisers
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Valve deterioration is a slinking
silent fellow creeping on you un-
awares, robbing your wireless of its
tone value, its clarity and even its

you cunningly—just alittle at a time,
so little that you scarcely notice it
until one day you realise that you are not hearing the wireless
programimes as well, or as clearly, as you used 9. The real
enjoyment has—somehow—gone.

The fault is not in your set but in your valves. Twelve months
work—or even less with some receivers—is as much as you
should expect from your valves. After that efficiency is much
lowered and ing costs are much increased. A new set of
ETA valves will restore the original purity and crispness of
your reception. ETA valves will make your set as good as ever
it was or even better, ETA valves give and maintain the high-
est possible standard of reproduction.

YOU NEED NEW VALVES
GOOD VALVES — ETA VALVES

56

%) THE INTERNATIONAL VALVE
NN
SERVICE COUPON

To the ELECTRICAL TRADING ASSOCIATION LTD.,
Aldwych House, Aldwych, London, W.C.2.

A. Please let me know the correct type of ETA valves to
replace my present valves which are as under

2.

5

.3 4
(Inser: 1ype leticrs and number)

B. Please advise me which ETA valves to use for the following
receiver or circuit.

Epecify Type No. and Name

Name

(U D S s £ =3 3O SO0 GID SR OHN GE 659

Address

selectivity. Valve deterioration robs:

e e e e )

-

SEPTEMBER 24, 1532

NOW ON

FREE INSIDE
SALE

Design Chart for making a
Double-Cone Portable Set.

Why You Should Buy this Work

Because it explains the theory of wireless in
a way you can understand.

Because it contains many new designs by
the best designers.

Because it is authoritative yet easy to
understand.

Because it gives you the expert advice of
wireless specialists.

Because when completed it will be worth
much more than it kas cost you.

PART 2 READY FRIDAY, SEPT. 23

Olteinclle at all Newsagents and Bookstalls or 1y post 1/ 2f rem
Gurge Newrcs, Ltd, 8-11, Southcmpton Street, Strand,
ondon, W.C.2,

IN ABOUT 24 WEEKLY-PARTS

Geo. Newnes, L,
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FOR EVERY SET = there’s a

PILOT AUTHOR KIT

. CASH - C.0.D ~ or H.P.’

THESEARETHEPARTS THE AUTHOR USED.

N T P T VSR PR L PR PPN L)

EVERY IHING RADIO

5. d.
IMMEDIATE DELIVERY— 1 R.:T:Illl:‘!l chonite panel, 14 in, by 7 in,,
ready drill 4 6
CASH' c'o‘D" or H.P. MMIia~nlmrd 14 in. by O in. . 1 8
CARRIAGE PAID TO Y R D 2:.&‘1 Rad °* Micalog ” .0005-mfd. cons
A (o] QOR enzers 70
v As l."l“i”“‘ed :nmlnsgt 2 :inli-lhd slou-nu;:lnnidlw drives 8 0
CO“OR MELODY MAKER. Mods) 335, Send week's fssue,  Author’s 1 Lissen two-gang coil unit and ~witch 7 6
Complete with valves, speaker and cabinet. 10’ “ 3 Kit of specified parts, 1 Lissen .0005-mfd, variable reaction cone
Cash Price, $7/17/6. ('ll'l‘hm' Paid. /= lm-lm:mn reaa'l)l'-'drllled denser. .. .. 8 8
Balance In 11 monthly payments of 14/10. only ?:I'-'i:;t less valves and ?;::: é_":;g :li;::dd &‘;l:’l:"\;::i ; :
. 1 1] .
COSSOR ALL-ELECTRIC MELODY MAKER. Send y U000
Modal 338, Compicte with salves, cbinct and 97 /7 CASH OR C.0.D. DE- Dl L R “"" s 0
speaker. Cash ce, $11/18/0. (‘arrla,.c Paid. e
= DBalance in 11 momhl)’ payments of 21/7. only LIVERY FROM STOCK 8 0 / [ 1 :‘mﬂwx«]{lzﬂ‘nnﬂg‘gﬂ Iz?‘:d:?f:‘r‘:m. ends : :
SLEKTUN S00UT .83, .G, Detector and  Send CARRIAGE PAID ] Weartte sorcencd ot Free mt‘:‘:m e
‘ower, ot Author Kit *“ A" (less valves ] 4. C. A e ency choke
and cabinet). Cash or C.0.D., $4/8,6. Carriage 8/ § Or 12 monthly payments of 7.4. Carriage paid 1 Slektun siandard high-frequency choke ... & O
paid. only KIT sQ? Kit A as K'T lc, Author's Com- 3 W.B. 4-pin valve holders ... T 8
Balance in 11 monthly payments of 8/1. nbov\ F‘;WII’E‘S lpmc Kit, with 1 f'c:':n‘?r Senator rcsh&nnee-fcd trans: o
R & A “VICTOR » PERMANENT-MAGNET  With less cablnet, CANHOrC.OD.  Sien pratl CasH o COD) 2 Terminal strips § 4
MOVING-COIL S8PEAKER DE LUXE. With / i P OD. T seversign £d. series acrin
6/5 Carriage Carriage versign .0003-mfd. pre-set series i
?‘-mut‘.nl)):lnpu:s '1';3'/'3“"?“};"“ z:m:lcctlng griill. d Paid £5 12 3 Paid £6'12'3 condenser 13
= = . Carriage Pai order Or 12 thi ¢ 2 Belling-Los terminals, marked * Pick-up 3
Balance in 11 mol'lthly paynrents of §;8. g,' ’?‘.mo"g‘:{'f::’mz oj' 12 3_'"0"(;,,',","::::“:;; ; nm:'n:. nd‘l:’(:r‘agln ugnnge»m er witch z :
EPOCH 20 C" PERMANENT MAGNET Send cullv A sqo - Bolting- WA )
MOVING-GOIL SPEAKER. (New Fiition). /6 FINISHED R ean i - erial 3 2 SoMag-Lee spede "termivas, warked S
-rat ut transf or. Pri ol - » Ls
PR (":1‘2“? $ranatorn ash Prico pid I'NSTRUMENT and Cabinet, (';(-Iudlns batteries. g yards thin flex, conniecting wire, sieeving,
Balance in 8 monthly payments of 8°6. . t'\'?,':)?; £8-o-o C""“”f‘:’."’"":';"%;”z‘l';"’"""y kinl!ﬂlaﬂl?ﬂglf '2ulbln8 screws and 1 "‘l'"lillﬂl s
W.B. PERMANENT-MAGNET MOVING-COIL  Send L : _ otrip & Q- BY 210 e e -
9 i IMPORTANT.—o" ki, Miceter
SPEAKER. Type PM4, Complete with trans- 5 9 " “eous Com, nts, Fin- KIT “A " Cash or C.0.D. ‘0
forlr:er Cash Price £2/2/0. Carringe Pald. . ished Receivers or Accessorles for Cash, C.0.D. or H.P. S
Balance in 7 monthly payments of §/9. only on our own system of Easy Payments. Send us a list of
your wants. We will quote you by return. C.0.D. orders 1 Peto-Scott SPCC“’I C"b'"e‘ £1 0 0
value over 10/- sent carriage and post charges pald. Specified Volves os oo €1 12 3

'rms YEAR'S WINNER

BUILD IT YOURSELF
—it's easler with a

PILOT RADIO ENVELOPE

PILOT RADIO PILOT RADIO
ENVELOPE Wo. 1. ENVELOPE No. 3.

Buy this and build
a sixty-station 3-
salve battery set.
Blueprint, pl.o(o'
xrams  and  corm-

Balance in 11 monthly payments of 8'3

I LISBEN “SKYSCRAPER 3.” Send

: Chassis model with (Lissen)

§s| Deteé:to'r‘ ;nd P;:tode 8/3 GET YOUR COPY
: valves. as rice '9/8.

£ Carriage pait. only TO-DAY POST FREE

Tells you how to
build ao amaring §-
valve super-bet.
Contains  point-to-

ADVENTURER

SVALVE SUPII Hl?llOOY N E

5 5 : . point wiring,

'{.:’:E 100U, Cash Price 81/19,6. (nrriagc 5/5 :’::l:“n‘::mbly and Feembliog aad

Balance in 7 monthly payrents of §/5. ;:;'lu every eave- ;';'::‘““' lnstruc-

ATLAS ELIMINATOR. Type A.C.244. Three -

tappings, S.::.é(;icte;'tor and l!)ower. QOut ’ut" 1/- 1/

120 volt< a mfa. Cash Price $2 19/

Carriage Pald. ! WITH FULL SIZE

Balance in 11 monthly payments of §'6. BLUEPRINTS

GARRARD l"l;uc'"o"l GRAMOPHONE A

MOTOR. Tor A.C. malns. Model 202. Send

Mounted on 1’2 "l‘ec("; ::Ickd motor rlnte with 4 7 . COM PLETE PILOT AUTHOR KIT PRICES FOR

fully automatic clectric starting and stopping |

switch, Cash Price 82/10/0. Carriage Pald.  only THESE TWO AMAZING BATTERY RECEIVERS

Balaunce in 11 monthly payments of 4 7.

R;agn'lronf w,|l,r_(u 'rl, 'EI:QIMINATOR for  Send SELECTIVE FAMILY THREE ADVENTURER 5-VALVE SUPER-HET

AL mains, tapped 8.6, detector and 120/150 j Kit of parts in aealed carton as specified by Cash or Kit of parts in scaled carton as specified by Cash or
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of this Book to-day’/

One-knob tuning—fifty stations at
full loud-speaker strength.

Extreme seclectivity. ¢ The Broad-
caster '’ says : ‘‘ Even with a large
aerialat ten miles from Brookmans
Park, the local stations were easily
separated,’’

‘¢ Simplicity is one of the outstand-
ing features——"’

‘“The constructional details are
very explicit, and we can imagine
no difficulties,”’

SLEKTUN PRODUCTS LTD,,

National

DOUGLAS

stump affixcd.

Thousands have literally
* snapped it up—and are

making this outstanding set

Every day more thousands send for
this free book of the ‘¢ Scout S.G.3.”’
‘Thousands who own average re-
ceivers are now making this sensa-
tional set. Those who have made it
are enthusiastic in their reports of
its performance, simplicity and
moderate cost.

Most definitely there has never
before been such a cleverly designed
home constructor’s set—for the
‘“ Scout S.G.3 " is the result of a
united effort by leading component
manufacturers to design a special-
ist’s set that even a novice can
construct—at a cost that brings it
within reach of the most modest
purse.

The set is a sensation. It has
created a sensation. The tremend-
ous demand for the Free Book and
Blueprint proves how outstanding
it is. Get your copy to-day.

SCOUT S.G.3

Tehe the coupon l\e[ow to your decler for the Free Pook and B[ucpnnl
of the " Scout S.G.3,”

or, if more convenient, posut it to us with a 13d,

Picos

Name
Address
AW

> Messrs. SLEKTUN PRODUCTS LTD.,
21, Douglas Street, WESTMINSTER, S.W.1

send me the FRUL dlustrated Book of the SCOUT
S.G3. 1 (!/z v with the /ull ize Blurprint. I endlose 1Yad.
stamp to cover cost of pust

STREET, WESTMINSTER,

S.W.

Advertisers Appreciate Mention of ‘* AW.” with Your Order
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[ NEWS € GOSSIP OF THE WEERK

OUR FREE SUPPLEMENT

NCLUDED in this issue is the second

of the “A.W.” Special Supplements for
beginners. It is an cight-page feature
brimful of interesting topics for all
readers, and it gives everybody a chance
to brush up his technical knowledge. You
will find this supplement in the centre
pages of the issue. The “Wizard” is a
big featurc this week, too. The constric-
tion of this fine set is described in simple,
illustrated stages. It is really somcthing
new in sets.

GIVING THE EMPIRE WHAT IT
WANTS

ACK from their holidays, Sir John

Reith, Director-General, and Mr. Cecil
Graves, the new Empire Broadcasting
Director, have been planning the make-up
of the Empire programmes to be broadcast
trom the new stations nearing completion
at Daventry. The Empire is to have just
what it wants. Not what the B.B.C. thinks
it ought to want! 1f the cry goes up for
vaudeville, it shall be given. If overseas
listeners like their humour *‘broad,” they
shall have it—but there will be nothing
vulgar! A big demand for light cnter-
tainment is expected—hence the bustle to
augment the programme staff with revue

producers who will be ready for home or
Empire work.

SPARING NO EXPENSE

LTHOUGH no contributions to the

Empire Service are as yet forth-
coming from overseas, the B.B.C. is
determined to make use of its best material.
It is recognised that the programmes must
be “robust” to catch the ear of the
colonial. The very best artistes of every
department of the B.B.C, will be engaged
in this Empire work.

FEEDING THE FIVE ZONES

NE of the difficulties of this Empire

broadcasting is the time difterences
between the various countries, and cven
between one part of a country and another,
At first, .Mr. Graves will be satisfied if he
can feed each of the five zones with
programmes between 8 and 10 p.m. local
time, extending the period later from
6 p.m. to 1z midnight local time.

BOTTLING PROGRAMMES FOR
LATER USE

REATLY improved quality is being

obtained from three Blattnerphone
machines of a new type now being tested
at the B.B.C.’s Research lLaboratory at

Practising for the outside broadcast of the speedway
racing at the Wembley Stadium. The engineers are

trying microphone positions during motorcycle testing.

In this issue :

Free wiring plan of the
“ Wizard.”

The A.B.C. of Mains Working.
Practical Hints and Tips.

Some Developments in Low-
frequency Amplification.

Our Second Special 8-Page
Supplement,
“ Wireless Made Easy.”

Nightingale Lane, Clapham. These new
recording machines will enable the B.B.C.
to *‘bottle®’ programmes sent out from the
studios in the normal way, so that later
wax-disc impressions can be taken for
distribution to the Empire.

FIRST EMPIRE RECORDING

URIOUSLY cnough, the first recording

for Empire distribution made by the
B.B.C. is a Manx programme, lasting
half an hour and comprising folk music
and a comic song. There may be difficulty
in finding material for this scheme, as
we hear that several authors are unwilling
to sell their “ EEmpire rights.” -

DANCE MUSIC FOR OCTOBER
]_ ENRY HALL will be back in the
Thursday evening dance-music period
during the month of October, and bands
from the Dorchester, Monseigneur, Savoy,
and Mayfair will be relayed on other
evenings. It is interesting to note that
Maurice Winnick will also be playing
from the Carlton on three nights of the
month.  Bertini will take a well-carned
holiday, being on the air only once.

NEXT WEEK: A NEW USE FOR YOUR OLD SPEAKER
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—Continued

STUART HIBBERD BACK
LISTENERS have probably noticed

that the B.B.C.’s Chief Announcer, Mr.
Hibberd, is now back at the microphone.
He is in fine voice after spending several
weeks down in Devonshire, where Mr.
King:Bull is now recuperating and seeking
inspiration in a coast-guard cottage on a
cliff !

PLYMOUTH PROGRAMMES
TROUBLES

LTHOUGH the Plymouth relay station
A has been successfully synchronised
with Scottish National on a wavelength of
288.5 metres, it is feared that after night-
fall it will be impossible for the relay to
send out a programme different from the
National. This will mean the scrapping
of the local children’s hour. Although
great disappointment is anticipated, the
B.B.C. points out that such a move would
be inevitable next spring, when West
National is also synchronised on 288.5
metres.

VARIETY IN THE LUNCH-TIME
MuUsIC
Y the policy of pooling the lunch-time
music resources of Midland, Scottish,
and North Regional stations the B.B.C.
believes that listeners are gaining a greater
variety of broadcasting. Anyway, the
policy is to be continued.
A TELEVISION ScoopP
LL credit for ** televising”” Jim Mollison
4 and Amy Johnson is due to Eustace
Robb, the enthusiastic television producer
recently taken on by the B.B.C. His
waking: hours are one long round of audi- .
tions, rehearsals, and transmissions, and
he is certainly ‘'delivering the goods.”
Ventriloquists, conjurers, cartoonists, Yo-Yo
players, a sea-lion and a cat have alreadye
figured in the programmes! Sir Joseph

Duveen came to the studio to discuss the
best methods of televising works of art.
He was followed by a Jap who was wanted
to discover whether ju-jitsu would be a
television success !

B.B.C.’s CONTRIBUTION
TO CRISIS
HIS year the B.B.C. is handing over
£150,000 of listeners’ money to the
Treasury as a contribution to the nation’s

begins. For seven days the Midland Re-
gional programme will be flavoured with
the history, music, literature and customs
of Worcestershire. During the week the
Prince of Wales will be heard opening a
new bridge in the county town.
ANOTHER ‘‘MUSIC HALL’ FROM
NO. 10
OHN SHARMAN and John Watt, in
double harness once again, will produce

their technical knowledge.

COURSE FOR BEGINNERS.

ANOTHER BUMPER NUMBER.

ANOTHER SPECIAL SUFFLEMENT NEXT WEEK !

Next week’s issue will contain another special eight-page supplement of
outstanding interest to beginners in wireless, and those who want to brush up

PERCY W. HARRIS describes another interesting addition to the special
receiver of the BUILD AS YOU LEARN series.

J. H. REYNER continues his fascinating ELEMENTARY WIRELESS

The Supplement will also be full of helpfu!l hints and tips for set-users, and
for those who are curious to know just *“ how it works."”

ORDER YOUR COPY NCW.

needs in these difficult times. Next year,
as the result of discussions now ended, a
larger sum will be handed over. Listeners
need not fear that the programmes will
suffer, although development work is
likely to be somewhat checked.

WIRELESS ON TRAINS

Differences Between First and Third !
‘N[HILE third-class travellers availing
themselves of the wireless earphone
service on L.N.E.R. trains prefer jazz it
scems that the first-class occupants plump
for symphonic music! Radio-grams, as
fitted on the Scottish expresses, are now
installed in the Iondon-Lecds train—
which was the pioncer of travelling radio
in this country. Al-

“You know, Alf, this ’ere wireless is like the rows me
and the missus ’ave!’’

“’Ow’s that, Bill?"’

“ Words over nothin’, Alfl’*

ternative programmes
can be supplied with
these instruments. The
charge has now been
reduced to 10d. The
pages who hand round
the phones appreciate
the change!

NOT SO HIGH-

BROW !
HARLES SIEP-
MANN, the new

Talks Director of the
B.B.C., has produced a
programme of talks that
promises good listening.
In doing so he has man-
aged to confound the
critics who expected a
highbrow “ bias.” Some
talks are quite human !

MIDLANDS
COUNTY WEEK
N October 18 the
first of the Midland
Regional County Weeks

a Music Hall bill on October 1, in studio
No. 10. The programme is not complete,
but if the artistes are available the bill
will include Lily Morris, Clarice Mayne,
Walter  Williams, and Billy Bennett—-
a galaxy of stars! The concert studio in
Broadcasting House is in constant use for
musical programmes, and it is doubtfnl
whether it will be used again for vaudeville.
The Productions Department has not
entircly abandoned hope about using
this studio, and fecling at the moment is
running rather high between the contest-
ants.

BETTER RELATIONS!

L.»\DY SNOWDEN and Dr. Adrian

Boult are to be congratulated upon
the better relations existing between the
B.B.C. and the musical world. At lecast
six Phitharmonic concerts will be relayed
during the season, starting on September
29.  Sir Thomas Beccham himself will
conduct several performances. A series
of operatic relays from the Carl Rosa
tour begins with an excerpt from Bristol
in the week of September 26.

A. J. ALAN AGAIN

HAT ever-popular broadcaster, A. J.

Alan, will make his first appearance in
the Children’s Hour with a story called
“Percy the Prawn.” He has also promised
to tell his evening audience another story.
Both of these broadcasts will take place
in October.

POETRY READINGS!

new experiment in the reading of

poetry and prose is to be tried during
the autumn and winter months. Every even-
ing of the week for a period of five minutes
(except on Wednesdays, when the period
will be extended ‘to fiftcen minutes) a
reading of poetry or prose will be broad-
cast immediately before dance usic
begins at the end of each day’s programme,
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. - “Wizard,” the fine

WONDER why many of us go to the

expense of buying large, costly receivers
when onc can listen to over fifty stations
on an efficient three-valve receiver, costing
only a moderate sum.

1 tested the “Wizard™ on a Saturday
afternoon and evening at Letchworth.
about 30 miles, “‘as the crow flies,”” from
Brookman's Park. Using an aerial of about
38 ft. in length, and the specified valves,
batteries, etc., the results obtained werc
realty remarkable considering the simplicity
of the apparatus.

In the Daytime

The receiver was connected up round
about 3 o'clock to see that it was in good
working order. As I idly tuned the recciver,
I was struck by the liveliness and the
smooth reaction, so 1 decided to see just
how many stations could be received
during daylight,

Tuning to the top end of the long-wave
scale, Hilversum was received at good
strength, giving a Trio Concert; only

BRINGING IN
STATIONS

WITH

" THE «“WIZARD”

A member of the “A.W." Technical Staff describes a test of the “A.W."
new receiver described constructionally this week

6 degrees lower Radio Paris came in, with
reaction practically at zero, giving an
introductory gramophone record prior to
starting the afternoon programme. At
approximately 83 degrees Berlin was heard
at fair strength, but not for long. as
Daventry started up a few minutes later,
interfering badly.

Although Eitfel Tower could be sepa-
rated from 5X X, care had to be taken in
adjusting the aerial condenser to do this
completely. The carrier wave of Kalund-
borg was received together with a faint
signal, but it was not of sufficient strength
to be of entertainment value.

Croydon was very interesting for a few
minutes. 1 listened to a conversation
between a ‘plane going to Cologne and the
operator at the Control Tower giving a
weather forecast and bearings.

On Medium Waves

The medium waveband is not usually
very much use in daylight except for the
local stations, but the long-wave stations

A FINE
FAMILY SET!

The * Wizard ** at home! As the test report on this page shows, it is an id
nevertheless it is a good set for family use,

getter;

»

eal station-
being easy to operate and

economical to work

SEVENTEEN
STATIONS IN DAY-
LIGHT DURING A
SHORT TEST OF
THIS AMAZING SET

being so very good, I decided to try and see
just what could be obtained.

The North Regional was quite a strong
signal but it was inclined to fade a little,
but Langenberg, only 1 degrec lower, came
in quite clearly and free from interference.
This. in my opinion, was a double achieve-
ment: firstly, to receive this station at all
in davlight, and, secondly, to be perfectly
clear from the North Regional.

On 200 Metres!

‘The London Regional was far too strong
for comfort, and, even with the reaction
condenser at zero was still rather too loud.
Huizen was giving a splendid concert and
could be received quite easily without
having to force reaction in the least.

After 5 o'clock Brussels No. 1 at g1

degrees came in very strongly, as did its
sister station, Brussels No. 2, on 65.5 and
01.5.
The Midland Regional can be receivea
nearly everywhere in the country. so the
reception of this station is not of much
interest, but the North National. relaying
dance music, came in at practically the
same strength, and, at the same time, did
not jam Huizen. Lille, only a minor station
of 1Y kilowatts, nevertheless came in on
the speaker at good strength, when the
London National allowed. As the two
stations were less than 1 degree apart,
this is not to be wondered at,

Finally, Fécamp, which nearly ¢veryone
scems to want to obtain, came in at 38 and
32, showing that the receiver is not only
very sensitive, but is capable of tuning
down to well under oo metres. This,
incidentally, should be of interest to New-
castle and Aberdeen readers who have
trouble in this respect.

Seventeen stations in daylight is
certainly a ‘‘ bag '’ to be proud of and
I was very keen on trying again later in the
day. 1 decided to give the receiver a
thorough test that evening as the conditions
seemed quite good, and there was a com-

(Continued at fool of next page).
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HE average wircless enthusiast, if
asked to check the condition of his low-
tension accumulator, would simply put his
voltmeter across the terminals and answer
quite glibly, ““Oh, it’s fully charged; read-
ing 2 volts now—look.” And he would be

quite satisfied. Unfortunately, however,
a reading of 2 volts per cell is not always
anindication that the accumulator is in good
condition and the knowing battery user
never relics upon voltmeter readings alone,

In the first place, many radio fans fail to
realise that the popular ‘‘2-volt accumu-

612

lator” has a voltage when fully
charged of something like 2.3
volts and that a cell that is
to all intents and purposes worn
out may yet read nearly 2 volts
on open circuit.

Secondly, it must be remem-
bered that a voltage test should
never be taken on open circuit, but

only when the battery is under load,
i.c., actually discharging. Readings
taken in this manner (while the radio
is working) are, for the most part,
reliable, but open-circuit voltages
may be very misleading.

A Hydrometer Provides
the Best Test

A good hydrometer gives a far better
idea of the condition of a battery than
docs any voltmeter. Notice that a good
hydrometer is specified. That is, one
which has an accurately graduated
float to indicate the actual
strengths of the acid, as shown
by the photograph. Hydro-
meters of the “floating-ball”’
type, or those with floats
marked * charged,” ** half
charged,” and so (n may not
give sufficient warning when
the clectrolyte is too strong
or too weak.

Watch th2 Acid Strength

For ecxample, a cell with
this type of hydrometer would read “fully
charged” if the specific gravity of the
electrolyte was 1.250 or nore. Now suppos-
ing that the acid strength were fifty points
in excess of that recommended by the
battery makers (a regrettably frequent
occurrence when an inefficient charging
station has been patroniscd) the “floating
ball”* hydrometer would give no indication
of this and the battery plates would soon be
ruined.

Don’t, therefore, begrudge an extra
shilling or so when buying your hydro-
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meter. A “cheap” instrument is seldom an
economical proposition, whereas a good
hydrometer will last a lifetime—always
provided that it is not knocked off the
table f00 frequently. Incidentally, a card.
board “‘collar,” cut as shown by the
diagram and slipped round the hydrometer
will curh the instrument'’s tendency to roll
and, perhaps, prevent a regrettable acci-
dent,

Lcaking Floats

Of course, there are times when even the
best hydrometer appears to be ‘“playing
tricks.” The writer has vivid recollections
of a time when the specific gravity of the
clectrolyte in his batteries obstinately
refused to rise above the 1.230 mark. But
the trouble in that case was ultimately

{CARDBOARD
A piece of card-
board cut as this
and slipped over the
hydrometer may
prevent accidents HOLE
cur

traced to a microscopic crack in the
hydrometer float. A little acid had found
its way inside the float, thereby increasing
the weight of the latter and causing inac-
curate readings.

There are additional causes for variation
in hydrometer readings. For instance, if
distilled water has been added to an
accumulator and not thoroughly mixed
with the original electrolyte, false readings
may be obtained. Similarly, if the acid
level in one cell of a battery is allowed to
fall much below normal, a higher specific
gravity will be registered in that particular
cell than in those at the correct level. This
is because a considerable volume of water
has evaporated and left concentrated acid
behind in the cell.

“BRINGING IN STATIONS WITH
THE WIZARD.”
(Continued from preceding page)
plete absence of atmospherics.

The first thing I did was to adjust the
pre-set condenser in the aerial until I
obtained a sufficient degree of selectivity,
because, as it was now quite dark, stations
were coming in at greatly increased
strength and additional selectivity was
required.

On. the long waves all the main
stations came in without any trouble,
including Lahti on 1,796 metres; this is
quite an achievement, as this station is
received very rarely. Berlin was inter-
fered with to a certain extent by 5XX,
but probably in a more favourable arca ([
am less than thirty miles from 5XX) this
would not be the case. Several other
stations were obtained at varying strength,
but as they were not identified, were not
included in the log.

It was on the medium waves that I
had a pleasant surprise. -Over forty
stations were received during the
evening ; more than thirty of them
sufficiently loud and free from inter-
ference to be worth listening to for a

whole evening’s entertainment. Thirty
alternative programmes on three
valves !

Perhaps an idea as to how these stations
were received will make quite sure that
new constructors will be able to duplicate
these results.

The ldeal Set
FOR BEGINNERS AND EXPERTS
THE “A.W.” “WIZARD.”

As the receiver is fitted with 25-1-ratio
dials, little difficulty will be experienced in
obtaining a very slow movement of the
condensers, and the reaction being quite
smooth the receiver does not go into
oscillation with a “plop.”” The set could
be left in its most sensitive condition (that
is, necarly oscillating) when searching for
your stations, the volume being adjusted
when a station has been received satis-
factorily.

The long-wave tuning hardly requires
any description, as all the main stations
could be received without any treuble by
referring to the dial readings or by checking

the call signs. It will be noticed, however,
that the pre-set condenser in the aerial
will have to be screwed further down than
when used on the medium waves,

On this band reception is not quite so
simple. The stations are not only very
close together, but in many cases the
languages are very similar, so that one’s
log of stations has to be compiled carefully.

One or two stations of little consequence
were to be found between zero and 37
degrees, but the first station to come in at
all well was Cork on 37.5 and 32 degrees.
Just above this was I'écamp, broadcasting
a programme for English listeners. I3elfast
and Trieste came next, followed by Horby,
which in most cases will be interfered with
by the London National, for listeners who
arc within 30 miles or so of this station.
Lille will also be interfered with to a
certain extent by this same station, but as
it is an excellent daylight station the
Sunday morning programmes provided
will be of considerable interest.

Heilsberg is a tremendous signal at 53
and 50 degrces and it is quite free from
interference from the National. Between
this reading and the London Regional over

(Continued on page 642)
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How the A.C. mains can be used to replace the batteries of the wireless set is simply
explained in this practical contribution by a designer of mains wireless apparatus

N one article it is not possible to give
anything more than a general idea of
how the mains are used to supply the
wireless set with its power. Let us see
what we have in a mains supply and what
we want in the receiver. The mains give

MAINS TRANS. VALVE RECT"
AL AC
RECT!FER

The low-tension is much more simply
obtained, by stepping down the voltage of
the mains to the 4 volts at which the fila-
ments have to be heated. This needs only
a transformer, or more usually an extra
winding on the high-tension transformer.
Of which more later.

Pr= The grid-bias is

obtained in quite a
subtle way. It does
not need any special

components.  Grid-
bias is, to use a
D.C. common term,

“pinched” from the
high-tension.  Some
of the voltage that
would have gone on

Circuits for mains rectification.

us an almost unlimited amount of power
at a fixed voltage, usually 200 or 230 volts.
The set needs three distinct voltages—
high-tension for the anodes of the valves,
low-tension for their filaments and grid-
bias for their grids. The job in mains
working is to obtain these various poten-
tials from the fixed voltage of the mains.

The high-tension is obtained from a
sequence of components consisting firstly
of a transformer, then a rectifier, then a
smoother and finally a potential divider.

BIAS CATHODE
RESIST* ' /

: -

i ¢ oH.T~-
Crld-bdlas circuit for an output power
valve using an indirectly heated mains
valve. Note that a bias res!stance is
<onnected between the cathode and high-
teasion negative. This has the effect
of making the cathode positive with

respect to the grid, which is the same as
making the grid negative

B;—-‘pﬁ-

At A is a centre-tap circuit for
us2 with a metal rectifier and at B the standard circuit for a
doubie-wave valve rectifier is shown

the anodes is diverted
to the grids,

TRANSFORMERS

OR muains work-
ing  there are
many designs for transformers. The final
choice depends on the rectifier to be used
and on the amount of high tension wanted.
There is a primary winding connected
across the mains, with tappings for the
difterent voltages of

I

doubler metal-rectifier circuits the secon-
dary bas to be centre-tapped. So has the
filament secondary, unless two resistances
are connected in series across the winding
to provide an artificial centre tap.

RECTIFIERS

HAT you have inevitably to Jecide

is whether vou will use a valve or a
metal rectifier.  Some form of rectifier is
essential, for the current passed on by the
transformer is of its original nature, flowing
backwards and forwards, usually 50 times
a sccond. This is of no use for the anode
supply, which must be smooth direct
current, otherwise there will be a humming
noise in the loud-spcaker.

The modern valve rectifier has the
advantage that the smoothing after it does
not have to be very extensive. On the
other hand, most of the new metal recti-
fiers provide a direct-current output that
can quite easily be smoothed, with the
additional advantage that the metal
rectifier is practically everlasting. The
valve should give at least a thousand hours
service and may last considerably longer.

The valve rectifier consists of two half-
wave rectifiers inside one bulb, with

supply.  Then there
is  a  number of
sccondaries, usually
two, onc for the high-
tension rectifier and
the other for the
filaments.

The function of the
transformer is nof to
transform  but  to
alter the voltage of
the mains to what-
ever voltage is
needed for the
rectifier  and  the

"0 GIHLOOWSNN

CONDENSER

? 0

CONDENS*®®

=

L.F. CHOKE

Q

filaments. As a rule,
the rectifier voltage

The essentials of a smoothing circuit are shown here.
f.rstly a reservoir condenser, then a choke and finally an output

& 7 SMOOTHED D.C. ~

There is

is higher than the
mains  voltage, so
more turns are put on the sccondary than
on the primary. Ior the filaments only 4
volts is wanted, so a very much smaller
secondary winding is provided.

With some types of metal rectifier a
simple high-tension secondary is sufficient,
but generally with wvalve and voltage

d s store np the voltage while the choke

. The
tends to oppose any change in the current producing this voltage,
s the effect is to smooth the ontput

separate anodes but a common filament.
The transformer for such a rectifier has to
provide a secondary for heating the filament
and a centre-tapped high-voltage secondary
for the anodes.
With metal rectifiers one secondary
(Continued at foot of next page)
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F you look amongst the published corres-
pondence of the B.B.C. you will find an
occasional outburst from some enraged
listener pratesting against the applause at

Queen’'s Hall during the Proms and
symphony concerts. Often these letters
have becn protests against applause as
such, generally casting aspersions at the
mentality of those who applaud. That sort
of criticism is hardly worth while writing;
it is certainly not worth reading.

On the other hand, T am inclined to
think there ‘is something in the point of
view if modified into reason.  Unfor-
tunately, the broadcast effect of people
clapping is not good. If allowed to trans-
mit for three or four minutes, as is often
the case, it certainly becomes a nuisance.

On the other hand, if you are in the hall
it is entirely another matter. The reason
is simple. You can see the artiste you
have thus approved; you can see him (or
her) acknowledge your approbation; you
can see Sir Henry Wood bowing, the

WHY

orchestra rising and
the various other
movements and
actions. That makes
all the difference.

At home you sce
nothing of this. You
have heard the music,
but that is the only
experience common to you and the people
in the hall. Everything else is their gain
and your loss.

The stimulus to applaud comes from
being in a place crowded with people. You
will applaud vigorously when two thousand
people applaud with you, but if you happen
to be in a theatre or concert hall where,
for some reason, there is but a handful of
people you are almost afraid to applaud.
Surely it is not unreasonable to suggest
that in the privacy of your drawing-room
you have no desire to applaud at all?

On the other hand, it is not reasonable
to argue that because you are not a member
of what may be called the primary audience
you are justified in objecting to their clap-
ping and cheering, but it may be argued
that the cffect of applause immediately a
work has finished is inartistic and even
unpleasant under ordinary listening con-
ditions.

Even if a work ends brilliantly, with
crashing chords, or a long note held by the

SEPTEMBER 24, 1932

NOT FADE

OUT THE APPLAUSE?

Asks WHITAKER WILSON

full orchestra, a sudden outburst of clapping
is by no means good in effect, but if a work
ends like a breath—as, for instance, docs
the Pathetic Symphony of ‘I'chaikovsky,
which ends so softly that it is difficult to
be sure when it really has ceased—then the
cffect of tumultous clapping jars the nerves
of any keen listener.

T have just Deen making an experiment
with my watch. At the conclusion of a
symphony in a Prom 1 switched round into
silence for ten seconds. 1 then faded in the
applause with considerable effect. Looking
at it as though it had been done for me, 1
am bound to state 1 felt the benefit of the
ten seconds complete silence.

T should like the controller to try the
experiment one cvening of cutting off for
ten seconds, then allowing the applause to
fade up to a good strength for half a
minute, fading out a second time for the
announcement of the next item, and
finally fading in the end of the applause.
The arrangement could be variable: there
13 no need to make any hard and fast rules.

Until television is established everything
broadcast mmust be thought of and viewed
as something heard but not seen. We are
all better listeners than we were ten years
ago—even a year ago. We are getting
used to appreciating music and plays by
means of the car alone.

¢ THE A.B.C. OF MAINS WORKING"’
(Continucd from preceding page)

voltage for the high tension is sufficient,
and with either the bridge circuit or the
voltage-doubler circuit the secondary volt-
age does not have to be very much greater
—and is sometimes less—than the required
output voltage.

SMOOTHING

FTER the mains current has passed
IL through the rectificr, whether metal
or valve, it is “one-way” current, but by
no means smooth enough to be applied to
sensitive anode circuits. Between the final
output of the mains equipment and the
rectifier we therefore insert smoothing
devices.

There are smoothing condensers and
smoothing chokes. The condensers store
up the voltage applied to them and thus
tend to maintain the output at a constant
level. The chokes oppose changes in the
value of the current flowing through them
and thus also help to keep the output
smooth. There is more in smoothing than
this, of course, but you have the gencral
idea.

Usually, enough smoothing is obtained
with two condensers and a choke between
them. The important point about the
condenscrs is not so much their capacity,
though this is, of course, taken into con-
sideration, but their working voltage.

Condensers consist of metal plates scpa-

rated by an insulating material called the
dielectric. The better the dielectric the
greater the voltage you can safely apply to
the condenser. It costs money to put in

A.C.

AP EPSR

1)

E |
3

i
g
N

P FLES SR 0N
£

\‘_ -;
[ A
L=, X}

Filament
Cathode

A typical mains-valve construction. Tha
heater or fllament I8 fed with the raw A.C.
at 4 volts and this heat Is communicated
to the cathode, which is insulated from
the heater. The cathode I8 the electron
emitter, and corresponds to the negative
side of the filcmeat of a battery valve

diclectrics to stand up to high voltages, and
your job is to choose a condenser with just
the right diclectric for your applied voltage.

Smoothing condensers are now gencrally
sold on their working voltage, which is
less than half the test voltage.

The choice of the choke depends on how
much current the mains supply is deliver-
ing. A choke of not less than 30 henries
inductance is nceded. The inductance
varies with the current flowing through it,
so do not be guided by the inductance
figure alone. Take it with a current figure
—such as 30 henries at 40 milliamperes,
to give a typical example.

The condenser immediately connected
to the rectifier—called the reservoir—
should have a capacity of 4 microfarads.
This valuc must not be exceeded with a
valve or serious damage may be done.
After the choke is another condenser,
which may be anything from 4 to 8 mjcro-
farads. In this output position it is now
possible to use an clectrolytic condenser.

VOLTAGE DIVIDERS

FTER the smoothing has been done

f we have a fixed voltage providing
direct current. TYor the output power
valve this voltage may be suitable as it
stands, but for the preceding valve stages,
such as the screen-grid and detector valves,
a reduction in the voltage must be made.
This reducing is done with potential

(Continued on page 645)
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DISCOVERY—

—yet it means so much; a damping
device on the filament—and microphony
is conquered. That's the story of the
greatest advance in modern valve
construction.

This wonderful detector also works at a
very low anode current which abolishes
distortion due to transformer saturation
and consequently gives greatly im-
proved quality. For the same reason
of course, the life of your H.T. Batteries
is prolonged.
PRICE 7/-. MADE IN ENGLAND.

The Mullard Velves specified for the Wizard described
in this issue are 1P M.12, IP.MaHL and 1P.M.24,

Mullard

THE - MASTER - VALVE

Advt. The Mullard Wireless Service Co., Lid., Mullard House, Charing Cross Road, London,

¥.C .2.
ARKS
Please Mention “ AW.” When Corresponding with Advertisers
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“. . . . not that I'm necessarily thinking of a set that'll bring in
Timbuctoo and Pernambuco. Let me get the really worth-while programmes

sounding good. That’s the main thing — sounding good. Can’t do without

records, though—must be able to choose my own stuff when I —r

[ | —

|
- . . w o {1
want to. There’s an H.M.V, radio-gramophone at thirty-nine Jtd - ] i
ARl
guineas. It’d look fine, over there under the little window . . . .” { .‘. i |
Wi | | }
M | {
A &
THE MOST FAMOUS RADIO-GRAMOPHONE IN THE WORLD {1~ & —— =l /f

— MODEL 521 — IS 39 GUINEAS; WITH AUTOMATIC
RECORD-CHANGING DEVICE, FOR 8 RECORDS, 46 GUINEAS.

Photograzure catalogue fully describing 22 models gladly sent on
request. *“His Master's Foice,” 3674 Oxford Street, London, W .1,

N .
“"HIS MASTER'S VOICE

“TRUE TO LIFE” His MaSter,S VOiCe

INSTRUMENTS FOR RADIO AND RECORDS

The Gramoplone Co. Lrd., Oxford Stseet, London, W.1.

To Ensure Speedy Delivery, Mention “ A.W.” to Advertisers
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MY MISTAKE !
B[ ever one’s pen slips in AMATEUR
WirgLESs, plenty of readers are
always sure to spot the lapse and to
. write in about it with chuckles. 1
was guilty of a funny mistake a weck or two
back when [ wrote that broadcasting
would not celebrate its ninth birthday until
Novemnber next. Here is how it happened.
1 turned up the reference, just to make
sure, in the 1923 Whitaker’s Almanack, in
which I read that broadcasting had begun
in November. Stupidly enough, it didn’t
occur to me that this meant November,
1922; though, of course, 1 knew it perfectly
well if only 1 had thought for a moment.

3 omg
(f
‘_ )

W
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«, , . not a sound could be coaxed from the
set!”

Yes, broadcasting is just on ten years old,
right enough; and ten jolly eventful years
they have been.

PP
PACKED YEARS

} HAVE before me as 1 write a copy
¥ of the first popular book on wireless
ever published in this country—

ksl published, too, under the auspices of
the Editor of “A.W.”, though this paper
was not then born. The first edition of the
book appearcd some time before broad-
casting began. It deals with coherers and
all kinds of funny old apparatus. The
carborundum and crystal detectors it
knows, but it does not get as far as the
valve ! Then there’s another book which
appeared in the very early days of broad-
casting. This was quite a revelation in its
time, for it not only dealt with the theory
of the valve, but also showed how to make
a five-valve set. You couldn’t buy many
components in those days; so full instruc-
tions were given for making the variable
condensers, low-frequency transformers,
and fixed condensers, as well as the tuning
coils. The five valves were all of the
general-purpose type; so you can just ima-
gine what the distortion was like when this
set got going. There was, of course, no
negative grid-bias anywhere.

PP
SOME EVENING!
g SHALL never forget the evening
when [ gave my first more or less
formal wireless demonstration. This
%48l must have been in the late summer
of 1922, and the show took place after a
dinner party to which guests had been
specially invited to see and hear the new
wonder. The set was a unit affair with two
H.F., a detector, and two L.V, stages (all

G.P. valves) connected to the original
Brown type ““H’ loud-speaker. Old hands
will remember this speaker well enough.

Iy
THE THRILL OF IT
BT gricves me to have to say it, but
not a sound could be coaxed from
the set until after Writtle had
closed down.  Whilst 1 was en-
gaged in trying to discover the fault,
my accomplice endeavoured to keep the
audience interested by telling them of the
wonderful things that were shortly to hap-
pen. When, at long last, I discovered that
the grid leak had died on me and replaced
it with the linc of Indian ink drawn on
paper that we so often used for the purpose
in those days, 1 was overjoyed to find that
several amateurs were hard at work trans-
mitting. One of these was sending out a
Harry Lauder record and, by stupendous

‘feats of tuning, I got the transmission up

to loud-speaker strength.  Positive thun-
dersof applause greeted what we should now
regard as an appalling performance. A
few more amateurs were picked up, and the
evening closed with a world tour, which con-
sisted in tuning in long-wave morse signals.
My audience listened to those pings and
pipings from far-away places with more
interest than a present-day audience would
display in the perfect and powerful repro-
duction of some outstanding musical pro-
gramme from Budapest or Madrid. Those
were the days!

Ipop
SAD BUT TRUE

ITH the autumn increase in signal
w strength that we are expericncing
just now, heterodynes are becoming

Bl {or more marked. Actually, the
growing number of
heterodyne whistles is
due not only to scason-
al effects, but also to
the fact that so many
Continental stations
have increased their
power and arc there-
fore more capable of
producing “‘action at a
distance.””  This is a
very setious problem for
all wireless folk, It is
quite clear that where
powerful  transmitting
stations are concerned
as wavelength neigh-
bours, a 9-kilocycle
separation is about as
much use as the pro-
verbial sick headache.
With a sclective re-
ceiver you can separate
the two stations casily
enough, but you cannot
get rid of the heterodyne
whistle which accom-
panies cither. We shall,
1 think, have to make
more use of filter cir-

the ¢ mike.”’

. A. Mollison making one of his numerous appearances before
On his return he was asked to broadcast, with
Mrs. Mollison, during a late-night television transmission

cuits to obviate this nuisance. Since the
general separation of stations is g kilocycles,
the frequency of the heterodyne is well
defined, and it is not difficult to design &
filter for it. The use of such a filter means,
of course, that this particular frequency is
strained out, whether it occurs as a whistle
or as a musical note. In theory, this might
seem a fatal objection, but in practice it does
not make a great deal of difference.

Ipop
OLD AGE IN LOUD-SPEAKERS
g HAVE liad so many letters recently
from correspondents who have found
old or oldish loud-spe:akers develop-
ing various annoying habits, that \
think I had better mention again the hints
that 1 gave in these columns a year or two
back. All loud-speakers of the balanced-
armature type and the majority of moving-
coil loud-speakers made to-day incorporate
permanent magnets, The trouble is that,
like permanent waves, permanent magnets
are not everlasting, There is no greater
cnemy of the permanent magnet than
vibration, and this must come the way of
those which form part of loud-speakers.
As time goes on, the magnet slowly loses
strength, The instrument then overloads
more and more easily and the quality suf-
fers badly. There are several firms which
carry on re-magnetizing, and the process is
not at all an expensive one. I have had
several loud-speakers treated in this way and
it has invariably produced beneficial results.

IpOp
ERRATIC FADING
saepw HEEN a set plays the old soldier's
! game of gradually ““fading away,”
it is generally because one of the
batteries has run down, specially
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AN
the L.T. But there arc fading symptoms KEEPING A CHECK employed. Most of the carly pentodes
of a more erratic kind. For instance, not gy HFRF is a very useful way of keep-  required the best part of 20 milliamperes all
long ago 1 was called in to “vet” a set g B [ ing a check on the condition of loud- 1o themsclves. 1 remember testing the

which worked quite normally for & couple
of minutes, and then fell off nearly to
nothing. After a while, the signals came
back only to go off again, and so on. Now
this kind of thing is usually due to grid
trouble—eithcr the leak resistante is too
high or else it is open-circuited—so that the
grid voltage gradually builds up until it
paralyses the valve by shutting-off the
plate current. After a while the excess
voltage manages to find some path of
escape, possibly across the base of the
holder, and the valve starts to function
properly. But not for long, because the
same defect soon causes it to choke up
again. 1f the set works all right so long as
you keep your fingers on the faulty grid
terminal, you can be pretty certain you
have found the cause of the trouble.

PP
** DATING '’ VALVES

g PROPOS of a recent paragraph in
A which I commented on the long
el average valve before ' passing out,’
I find that, as usual, therc is another
side to the story. In fact, judging by recent
correspondence it rather looks as if the
mains-driven valve is more prone to give
up the ghost at an early stage than the
battery-driven type. This, of course, is
not as it should be, but ] notice that the
evidence as to length of service is not
always very convincing. Personally 1
think it is a very sound plan, whenever
one has to put in a new valve, to stick
on it a small label plainly marked with
the date of purchasec. One can then at
least be certain exactly how long it has
been in operation, withont having to
strain one’s memory and possibly do the
valve manufacturer something less than
full justice.

PP
WHAT'S IN A NAME

' HE first time I saw the term hum-
bucking coil in print 1 thought it
| was a rather amusing misprint.
But in point of fact it is used, quite
aptly, to describe a special coil used for
cutting-out “"hum” from a moving-coil
speaker energised from the mains. I
think the term *“ bucking circuit” was
first used in America to describe a coupling
which introduced reverse reaction, i.e.
one tending to cut down any tendency
to sclf-oscillation. Hence a humbucking
device is one which helps to eliminate
hum. Another interesting bit of radio
slang is the word “wow,” used by the
B.B.C. engineers as a snappy way of
referring to the otherwise indescribable
effect produced, when transmitting from a
gramophone record, by a momentary
alteration in the spced of the turntable
carrying the disc. One can, of course, get
the same effect by altering the speed on
an ordinary gramophone, but I don’t
think you could find a terser way of
describing it.

| and faithful service given by the.

% speaker and other magnets. To a

== picce of iron, attach by threads one
of ‘those little paper cups in which ices are
sold. Place the iron agajnst the magnet, as
near the pole pieces as you can, and go on
placing pennies in the cup until you find the
greatest number that it will support. Three
pennics go to an ounce. Scritch the num-
ber of pennies on the magnet, and there you
are. If you make this test first of all when
the magnet is new you can always try it out
at any time to sce whether it is remaining
in good form. A more exact measurcment
can be made by using small shot instead of
pennies and  subsequently weighing the
contents of the cup.

PP
A PENTODE YEAR

T is really amazing to find what
numbers of ready-made sets nowa-
f days incorporate pentode valves,
& whether designed for mains or for
battery operation. As 1 prophesied some-
time that it would, the pentode has come
into its own. It has shown that, given a
chance, it can be a wonderful performer.
The trouble in the pastwas that wedid not
give the poor thing a chance, for too often
the loud-speaker was not properly matched
to its impedance by means of the right kind
of output filter or transformer. Or, again,
no corrector circuit was used with the pen-
tode,with the result that reproduction was
apt to be thin and shrill. You won’t find
these faults in the well-designed pentode
sets of to-day.

PP
REFORMED !
ROM another point of view, the pen-
b tode is a reformed valve. 1t used to
8 be horribly greedy in the matter of
. hx;.,h tension current, and this made
its usc in battery sets almost xmpossnl)lc
unless  xuper- c1p¢1uty HT.B's  were

Tt T T I T T I P TP PP TP PRprretey

“ HOOK UP ” CONDENSERS

Experimental circuits may be tried out
on a baseboard without using any proper
panel. The condensers should be mounted
right at the edge, so that the knobs arc
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2ccessible and scales should be provided,
so that you do not have to guess at the dial
readings.
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H.T. current drain of a four-valve pentode
portable worked from a standard-capacity
battery which appeared on the market a
few years ago. This turned out to be 28
milliamperes, and the set was therefore
just a little expensive to run. The modern
battery pentode really is economical, for
there are several types which require not
more than 5 milliamperes and yet provide
an undistorted output of a very respectable
fraction of a watt.

Spoe

SINGLE-WAVE TELEVISION
g ITHIZRTO, the "sight” portion of a
i television transmission has always
bu n sent on one wavelength and the

% ““sound’’ pertion on apother. The
(lr"mbagkq of such a system arc obvious:
two transmitters and two receivers are
required, and the combined transmissions
monopolise two of the limited number of
wavelengths available. A very ingenious
new system has just been tried out success
fully from the well-known American short-
wave station W2XAB. The wavelength
used was 107 metres, and both sight and
sound were transmitted upon it. So suc-
cessful were the first tests that transmis-
sions are now being made daily, except on
Saturdays and Sundays. In case any short-
wave enthusiast wants to try for the trans-
missions, the programme begins at 1 a.m.
British Summer Time and continues for
two hours.

Py
HOW IT IS DONE
HE method employed is exceedingiy
f clever. To begin with, the sound
waves occurring in the studio are
used to modulate a fecble carrier
witha frequency of 45 kilocycles. Noactual
transmission at 45 kilocycles is, however,
made. The modulation due to television
consists of frequencies up to 40 kilocycles.

“This and the afore-mentioned 45 kilocycles

are impressed upon the main carrier and
radiated as a single transmission. At the
receiving end only one set is required. Fre-
quencies up to 4o kilocycles are passed to
the neon tube, but a filter keeps out the
higher frequencies, which thus cause no
interference with the reception of the pic-
ture. The second detector, tuned to 45
kilocycles, takes charge of the speech part
of the transmission.

The system appears to be very promising
and it is working well on the short waves.
It could not, however, be used on the long
waves, for the simple reason that the chan-
nel required by a broadcasting station for
such a transmission is 45 plus 45, or yo
kilocveles in width. This is equivalent t
ten of the 9-kilocycle channels at present
employed under the Prague Plan. This
means that ten single-wave television trans-
mitters operating in different parts of the
Old World would completely cover the
whole of the " broadcast’ band. There is
heaps of room on the short waves. But the
broadcast band is already very much over-
crowded, THERMION.
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§ CHEAPER TO USE

BETTER QUALITY

Whatever set you

possess, an Ever Ready
Battery will power it
most economically, most
satisfactorily and for a
longer time; Ever Ready
Batteries are made to
fit and power exactly
every wireless set made.
And every Ever Ready
Battery is guaranteed
satisfactory by the
makers of bateries for

the past 30 years.

VE

WIRELESS
DRY
BATTERIES

THE BATTERY YU WILL ULTIMATELY USE

~

THE EVER READY CO. (Great e
Britain) Ltd. HERCULES PLACE X
HOLLOWAY, LONDON; N.7.

gy

Mention of * Amateur Wireless” to Advertisers will Ensure Prompt Attention
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LOOK FOR “EDDY" IN

YOUR DEALER'S WINDOW

Full - sized constructional
models (Battery or A.C. Mains)
of the “Sunday Express” S.G.2
Radiogram, specifying Mazda
Radio Valves, are obtainable
at W. H. Smith’s bookstalls
and radio dealers, price | -

FACTS YOU SHOULD KNOW ..

The oulput stage in portable battery-driven receivers has
always presented a problem fo the designer on account
of the limited H.T. supply available.

THE MAZDA PEN 220 has solved this problem as, owing fo
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 baltery-operated receivers where
economical H.I. consumption is an important consideration.

THE PEN 220A is o high-power output penfode suitable for
driving a large moving-coil speaker. It should be used in conjunction
with an eliminator,

THE PEN 425 for receivers operating on anode voltages above 150,

THE AC|PEN, the linest all-mains power pentode, sensitive enough
to operate a loud speaker direct lrom aerial input.

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

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

The amazing

BRITISH

VALVES

EDISWAN RADIO
1007 BRITISH—Designed by British Engineers

Advertisers Appreciate Mention of ** A.W."” with Your Order
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T is a Jong time since therc was any

marked change in the methods adopted
for amplifying the low-frequency signals
after -the detector stage. In fact, one can
say that the introduction of grid bias
was the last really important develop-
ment in this ficld. There have been numer-

LIMITS OF
GRID SWING

- o — —
~

P »ld
- GRID CURRENT./
<~  ARfsHere O
Fig. 1. Under normal operating conditions the

grid voliage swings over the straight portion of
the curve

ous changes in the form of the device
used to couple one valve to the next, but
all the systems hitherto employed operated
on the common principle that the grid
swing permissible ranged between the
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J.H.REYNER EXPLAINS

SOME DEVELOPMENTS
IN L.E AMPLIFICATION

A Forecast of Some Interesting Possibilities
in Low-Frequency Amplification

point where the characteristic starts to
curve at one side and the point where grid
current begins to flow on the other.

This latter point usually occurs round
about zero grid bias (see Fig. 1); so that
it has been the practice to apply ncgative
grid bias to the valve of a value approxi-
mately half that at which the characteristic
first begins to curve, and we operate over
the straight-line portion of the characteris-
tic and so obtain distortionless amplifica-
tion.

A Matter of Grid Swing

This leaves all the characteristic to the
right of the zero grid-bias line unused and
imposes a scrious limitation on the power
output obtainable from a given valve.
In gencral, the principles just outlined
remain unaltered even in the case of the
power valve which supplics the loud-
speaker, and the output.obtainable is very
largely dependent on the grid swing which
is possible without overshooting the two
limits already stated. If we could, in some
way, extend the characteristic so that
without altering anything else we could
put, say, 50 per cent. morc grid swing
into the valve we should obtain over
twice the power output.

Attempts are now being made to do
this. It is not practicable to run over the

Py

Some of the delegates in the Senate Palace at Madrid, where the big International Congress is
taking up the time of 600 members from the leading European countries,

GETTING BUSY AT MADRID

e -

The B.B.C. is

represented by Sir Charles Carpendale Mr. Noel Ashbridge, and Mr. Hayes

curved portion of the characteristic, so
that the direction in which attention has
been turned is that of extending the
swing on the positive side of the charac-
teristic. This mecans that grid current
flows during all or part of the time. So
far we have regarded such a state of

H'Tﬂ

DRIVER

VALVE = a
- a - g
- ] "'
%) [
/

PUSH PULL
OUTPUT VALVES

Fig. 2. Circuit of grid-current push-pull am-
plifier. The driver valve is designed to work as
a power amplifier

affairs as one to be avoided at any cost,
but it now appears likely that under
proper control it may not prove such a
bugbear as was anticipated.

Various methods are being tried out,
most of which, unfortunately, require
special valves, but I hope in future articles
to give details of some experiments which
can be carried out with existing valves
under suitable operating conditions so
that those who are interested can try the
various effects for themseclves. Tor the
present, reference will be made to two
systems ecither of which may be widely
used in the future.

New Systems

The first of these is the triple-twin
tube. This is a two-valve arrangement
which is put on the market in the one
bulb and behaves, as far as external con-
nections are concerned, as if it were a
single valve. The main part of this valve
is an ordinary power valve normally
operating with zero grid bias. A negative
voltage applied to the grid causes the
anode current to decrease in the normal
manner and operates over what we term

(Continued on page 644)
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PRACTICAL HINTS AND

Useful advice for set-builders and users.
better results, and make for simpler and safer set-operation

TIPS

These hints and tips will enable you to get

FITTING A FUSE

N .a portable’ set there .is

sometimes a chance that the
low-tensign wiring may be pulled
loose and a short circuit will
result, which may burn the
wiring insulation. The best
prevention is a fuse fitted close
up to the accumulator terminals.
Many types of fuse for inter-lead
connection are now on the
market, but in emergencies a
short length of thin fuse wire of
the electric-light type can be

=

How to fit a fuse in a portable set

used and this should be con-
nected quite close to one of the
terminals.

EARTHING A TRANS-
FORMER

OME transformers arc
shielded in a metal case but
-are not provided with an carth-
ing terminal. Topreventspread
of the magnetic field it is some-
times necessary to carth the base
and core, and it is a good plan
to scrap: away a littlc of the
insulation underncath the basc
of the transformer and to clamp
it down on a wire (making good
electrical contact), which can be
connected to negative low-
tension, thus carthing and
stabilising the transformer. This
can safely be done with low-
frequency transformers, but is
not a wise precaution with
mains transformers as the casing
may not be wellinsulated from
the core.

A SHORT-WAVE COIL

I’ ycu wind a short-wave
acrial coil with a reaction
winding on the same former you
can in most cases casily convert
your set to short-wave working.
A piece of ribbed cbonite tubing
should be uscd as the former and
barc wire should be wound on it
so that you can make the con-
nections to the coil at suitable
points. On a former of about
3 in. diameter wind on 15 or 20
turns of No. 24 bare copper wire
and spacc the turns about § in.
zpart. Small nicks may becutin

the ebonite ribs of the former to
kecp the turns in position. Brass
clips known ae- ‘' erocedile”
clips should be used to take the
tappings. to. the coils,. but _a
rough test may be made by
twisting the coil connections
around the barc wire turns.
The reaction winding shoull
consist of 5-8 turns of wirc and
if the right number of turns is
found for the local set conditions
there is no need to have this
winding tapped.

PARALLEL-FEED

I vou-have a small trans-

former which is casily upsct
By the steady direct’ current
of the anode circuit flowing
through its windings, it can
generally be made to give better
results by putting it in a parallel-
feed circuit.  This is quite easily
arranged. Leaving the secon-
dary winding in its original
posttion in the circuit, remove
the primary winding connections
and substitute a fixed resistance
of 30,000 ohms. Ccnnect one
end of the primary winding to
a 1-microfarad condenser con-
nected on its other side to the
join point of this fixed resistance
and the high-frequency choke
in the anode circuit. The
other cnd of the primary winding
is connectcd to earth through
the negative low-tension wiring.
When you scheme this out you
will see that it is on similar lincs
to the arrangement of a choke
output circuit, the secondary
winding of the transformer being
connected as usual to grid and
grid bias.

should be put in series with the
existing wire going to the grid
terminal and not placed from
grid to negative low-tension.
This will stop high-frequency
instability.

LABEL YOUR VALVES

ALVES have a long length

of life nowadays but it-is
worth while keeping a record
when cach new valve is put into
the set. The B.B.C. always docs
this.  All the amplifiers in the
control rcoms have the valves
ticketed with an indicaticn of
the tested c¢mission when new
and of the date of imsertion.
Stick a picce of stamp papar on
your valves and make a note
when cach valve is bought.

ADDING COIL TURNS

OMETIMES it is nccessary
to add a winding to a coil,

as for example when an aperiedic
winding is required to improve
the solectivity.  This is a tip
worth noting. There is no nced
to scrap the coil or to move the
main winding in order to get
winding space for the additional
turns. The winding can be put
over the main turns, using
covered wire kept away from
the body of the coil with small
strips of ¢bonite, or cven pieces
of matchwood if the wire is well
inculated. In this way the
selectivity of a coil can often be
improved. Put an additional
winding outsidc it of 15 or 20
turns of wirce of not too thin a
gauge. Connect one end of this
additional winding to carth,
remove the aerial lead from the

‘I'"""u.m:.~.x|1:'l“m

"Ya MEGOHM
LEAK

A good idea to prevent motor-
boating - a leak in the low-
Jrequency grid circuie

FITTING A LEAK

F your set motor-boats, and

gives rise to threshold howl,
even though the detector stage is
decoupled, try fitting a grid-leak
of about ¥;-megohm in the
wiring to the grid of the valve
following the detector. The leak

You should watch this point when
fixing ganged condensers. The focs
shown is adjustable for height
coil and take it to the other.end

of the added winding.

GANG CONDENSER

S—O‘:\iE ganging condensers are
provided with L-section feet,
which can be clamped on to the

l YOU SHOULD BUILD THE “WIZARD”

condenser chassis at a number
of positions and which are
varmble in height. The sets
of feet must match for otherwise
there will be a constant strain
on the chassis which will upset
the ganging.

A WIRING HINT

A SIMPLE tip, but one which
makes a great difference to
the neatness and trouble-free

naturc of the wiring in a set;
when  baring

flex or battery

How do you wireup? The correct
and incorrect methods-of making
« terminal comnection are shown
connections, take care that only
the rubber is cut and that the
wire is not nicked; also when
the wire ends have been bared,
twist the strands tightly together
and make a loop in a clockwise
direction. If the loop is made
in the other direction the
strands will tend to unravel as
the terminal head is tightened.

NOISY PIGTAILS!

OISY tuning in a short-
wave set can often be
traced to the pigtail connection
rubbing against some part of the
condenser frame. When working
down on 15 metres and there-
abouts, the rubbing of the pig-
tail turns against themselves will
sometimes even cause i scraping
noisc. Kecep the pigtail connec-
tion as short as possible and
spaced away from the condenser
frame.

VARY THE H.T.

IT is important to vary the
high-tension in a short-wave
sct to get smooth reaction.
Smooth descension into oscilla-
tion is much more importantin a
short-wave set than it is on the
long waves. Try altering the
H.T. to the detector valve for
you will probably find that this
makes a great difference to
reaction control. A lower H.T.
value than normal for broadcast-
band working is frequently an
advantage as it enables smoother
oscillation to be obtained at the
risk of reducing the handling
power of the detector.
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6 Belling Lee wander plugs : H.T. | and Cabinet . . CUIHRARU G L3 "
HT.+LHT. 265+, GB.— ; . ;
oy uI-Mm 6.8, 10 No or 12/- down and 11 |2,_ SR l:\l?:lfl’]l; 4
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D o : 123 1 Siemens 120-volt H.T. butiery s e e 13 6 (pam H.T. accumu-
1 Special * 150 7 cabinet 00 1 Siemens 9-volt G.B. battery . . oo .- 00 1 0 Iator, 120 voits 5,500
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I IL-AIR-ITY. That is what they

called it in the programme, but
nothing was said about our being hilarious
as a result of it. Personally, T was almost
reduced to tears. I was intensely sorry for
those who took part in that show because
they must have been under the impression
that it was a good show. It was a very
bad show, but not altogether the fault of
those who played in it.  The material was
not there.  One line—I noticed many of the
kind—was a statement that ‘“‘an extra
large depression had arrived from Iceland
by parcel post.”

It scems to me that unless the book and
lyrics of this type of show are really brilliant
it is just as well to engage a number of
artistes and Jet them do what they like. The
result would be much more satisfactory,
even if it only amounted to a kind of vaude-
ville. I think the idea of varying vaude-
ville is so good that 1 am doubly dis-
appointed when I hear a transmission of
this nature with no sense in it from begin-
ning to end.

I noted that the music was by Billy
Mayerl. I only hope his admirers enjoyed
his part of the business. 1 thought his
imitation of a cinema organ on the piano
very poor. It was nothing like a cinema
organ. But then—what is, except another
cinema organ? Why try to imitate one?

Thz Bach Prom.

The Bach concert scems to have been a
record in attendance, hundreds being
turned away. There were two thousand
people standing in the Prom. that night.
Popular fellow, Bach !

In some respects it was an outstanding
concert, even unique. I do not remember
sezing five pianists sit down to play at
one concert before. 1 wonder what Bach
himself would have thought had he been
suddenly transported into Qucen’s Hall
Jast Wednesdav. I think he might well
have been proud of his audience wnct the
reception his music reccived. If he had
thought of the tiny clavichords for which
he wrote his concertos, and then looked at
the three enormous grands on the platform
he might have been forgiven had he
remarked that he wrote for three pianos,
not pantechnicons.

Those concertos made fine broadcasting.
Bach's lucid way of dealing with two or
three pianos just marks the difference
between music properly written for the
instruments and the rubbish for two pianos
often played in the vaudeville programmes.

The one blemish in the programme that
night was the slow speed at which Maria
Basilides sang the Agnus Dei from the Mass.
1t is ad mittedly a slow aria. but the rhythm
is on the crotchets; she made it on the
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EVELYN SCOTNEY,
who made such a success of Delibes Bell Song

quavers and converted the song into a very
funereal affair.
* * *

1 hope vou heard Val Gielgud's Fxiles.
Unfortunately I could not hear it, but I am
told it was a great play.

* * *

Evelvn Scotnev scored a great success in
the ““ Bell Song ™ of Delibes in the Saturday
night Prom. Her high € sharp was a
wonderful note. I was surprised that the
audience was not more enthusiastic about
her.

* * *

It wounld be interesting to know how
many sets were switched off during *“ Nights
in the Gardens of Spain,” played by Harriet
Cohen (piano) with the orchestra. A work
not worth playing, in my opinion. 1 have
rarely heard any of de Falla’s works and

liked them, but that was one | found verv

distasteful. 1 thought the piano sounded
rather silly, to be quite candid. If those

PROGRAMME POINTERS

There have been too many ** shows''
recently of which the actual matter has been
distinctly poor. I have already pointed
to one this week. Surely something ought
to be done about the quality of libretti, of
what is evidently intended to amuse and to
entertain in a light manner? The same
thing applies to the lyrics of light songs
often broadcast in vaudeville. Light
songs have a proper place in broadcast
programmes. It would be hard on a good
many listeners were they excluded, but
there must be some sort of standard set with
regard-to the words. I have listened to far
too many songs recently whose words are
sheer rubbish, an insult to any intelligent
person. Can there not be a committee at
Broadcasting House specially for this sort
of thing? Somebody is allowing anything
to pass, no matter how insensate. Unless
something definite is dona before long the
lighter side of broadcasting will come into
disrepute. That would be serious because it
seems to be a fact that the greater part of
the total revenue from licences accrues from
subscriptions from those who look to the
programmes as a light entertainment only.
The whole aspect of light broadcasting
needs tightening up. Whoever is responsible
for these songs and libretti going through as
they are is evidently not awakse to facts

. A POOR SHOW

are the sort of nights they have in gardens
in Spain 1 think I shall stay in my own.
* * *

I listened to Strauss’ Don Juan with
increasing pleasure—every bar. 1 remem-
ber that work when it was first played in
I:ngland many years ago. I also remember
1 thought myself very modern—and there-
fore superior--because I liked it on first
hearing, but the criticisms at the time were
very hot. Yet, as 1 listened to it last
Saturday, I wondered why T ever thought
it modern at all. That just shows how
we have become accustomed to dissonances.
At all events, Sir Henry brought the house
down with it.

* * *

Dr. Aleock gave an organ recital from
Queen’s Hall on Sunday morning. 1 do
not think the Queen’s Hall organ parti-
cularly good for solo purposes, but [
enjoyed his clear phrasing and refined way
ol playing.

* * *

The sonata recital (violin and piano) by
Licco Amar and Philip Jarnach was a bit
dull. Thev chose the wrong works. They
finished with the dullest chamber work
Schubert ever wrote, No amount of
pleasing tone will ever make up for a dull
programme. It is exactly the same thing
as writing dull libretti and lyries for a
light show. No comedian will cver pull a
show together if the lines he has to deliver
are weak. These chamber music recitals
should be acceptable to many listeners it
only on the grounds that they transmit
so well. Chamber music is going to be
served a bad turn every time artistes choose
dull works. Cut off from sccing the
players —which is really a large percentage
of the enjoyment-—we are left very high and
dry when what we hear scems bereft ot
inspiration.

* * *

The 5.30 recital on Sunday afternoon by
Arthur Cranmer proved the peint L have
just tried to make. He chose the right
material, but I still quarrel with singers who
persist in singing Schubert in German
Why not make goud translations for broad
casting purposes ? At a recital in Wigmore
Halt (where onc has only to study a few
enthusiasts), to sing in German is all very
well; but broadcasting is too general. 1 am
sure that Fnglish is best for romantic
songs of the classical period.

Incidentally, 1 never heard any scction
of the B.B.C. Orchestra play more out of
tune than they did through the whole of
this particular concert. The intonation
during the Rameau suite was a disgrace to
the B.B.C. The sooner it is realised that
some of us have ears, the hetter.

WHITAKER-WILSON.
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HE ' A W.’' Wizard,” the set which

forms the subject of the free full-

size wiring plan on pages 624 and
629, can be built in a couple of hours.

it is one of the easiest sets to build
which has ever been described in a
wireless journal. There is no metal
in the construction, no complicated
screening, nor any under-baseboard
wiring.

A few parts are mounted on the pancl
and some screwed to the baseboard. The
minimum number of wires are connected in
place, and the “Wizard" is ready to con-
jure in the stations.

There is no soldering in the whole
set.

Why is the construction so simple? Well,
the photographs show you that there are
separatc tuning condensers, and so no
special ganged component has to be
positioned in the set. The separate con-
densers used are of a very easy-to-mount

l'I‘file two coils in this set are bought
ready mounted on a metal sub-chassis and
are ganged together with a combined wave-
change and on-off switch. This coil assem-
bly forms the central component of the set
and is a rough-and-ready guide to the
positions of the other parts.

Even if you have never built a wire-
less set before, you wil} have no diffi-
culty in making up the *‘‘Wizard *’
and getting it to work properly

The full-size wiring plan in this issue is

and it shows you just where to connect up
the few wires needed in the construction.

If you are an experienced set builder you
will be better able to appreciate how
simplification has been effected in the
*“Wizard” and how, on the score of simple

" e e e e e e
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construction and easy working, the

“Wizard” is an outstanding sct.

THE FIVE STAGES

There are five stages in the construction
of the ““Wizard.”” These are as follows.
The selection of the parts from the accom-
panying components list, which gives all
the components you will need, and a list of
recommended accessories; the arrangement
of these parts on the panel and baseboard,
preparatory to mounting, in order to ascer-
tain from the wiring plan the exact mount-

A composite picture which will help you to unierstand the circuit diagram. The positions
of the actual components are clearly indicated and you can find the corresponding positions
on the layout plan on pages 624 and €29

% an exact guide to the positions of the parts
5
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'a aaa ]

ing centres of each component; the mount-
ing of the parts on the baseboard, the
drilling of the panel, and the fixing together
of panel and baseboard; wiring up and,
last of all, checking.

THE KIT OF PARTS

The first stage is casy, for the com-
ponents list saves you the bother of selecting
parts. The components are grouped in this
list under the various headings, such as
““ebonite,” *‘coils,”” “low-frequency trans-
former,” and so on. In practically every
casc alternatives are given, so that if the
first-mentioned parts are not available you
will know which other makes to order from
your dealer.

Owners of existing sets may find that
some of their parts can be transferred to the
“Wizard.” Take care; don’t experiment
with parts of different values from thosc
specified.  The components list should be
yvour safe guide.

The next stage is to check your kit of
parts with the components list, making sure
that you have everything at hand.

The full-size wiring plan on pages 624
and 629 should be detached complete from
the issue, without tearing. This is of great
assistance in the first job you will bave to

o e e e e e e e o
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undertake in the actual construction, the
plotting out of the mounting centres on the
baseboard and the marking for the holes in
the panel.

If you prefer to work from one of the pro-
Jfessional-type full-size actual blueprints, as
produced in connection with every ' A.W."”
receiver, then write for a blueprint of the
“Wicard™ set, enclosing a postal order for
one shilling, lo the Blueprint Department,
AMATEUR WIRELESS, 33-61 Felter Lane,
London, E.C.4.

HOW TO USE THE FREE WIRING
PLAN

The wiring plan should be put flat down
on the plywood baseboard. Take some
sharp tool, such as a bradawl, and prick
through on to the wood the screw holes of
each of the components shown. If one of
the parts used is not of a make first speci-
fied in the components list, then the
mounting centres may be different from
those shown on tke print.

Here is a full constructional
description of the fine new
“AW.” set which is the
subject of the free full-size
wiring plan in this issue.
The * Wizard” is a three-
valver with an amazing
performance and can be
built in a couple of hours.

Do not move the print while the holes
are being marked through or you will find
that some of the screw holes are out of true.

Now for a slightly more difficult job, the
marking of the panel. The wiring plan or
blueprint is again used to show the centres
and the panel is marked on its reverse side,
so that the marking lines do not show.

Put the print flat down on the back of
the panel and for safety’s sake temporarily
attach it at each of the four corners with
spots of adhesive. This will prevent it
moving while you mark the centres. A
small punch is best used for marking cen-
tres on the ebonite or the sharp point of a
bradawl can be pushed through the paper
against the ebonite. In either case take care
nét to crack the panel. Only light taps
should be given on the punch tomakeasmall
indentation in the ebonite. Onthe baseboard
it is sufficient to mark the centres with the
point of the bradawl, but on the panel a
more definite mark is needed not only to
show the drilling centre, but to give the

point of the drill a start, so that it does
not slip on the panel surface.

DRILLING THE PANEL

Holes need to be marked for the two
condenser shafts, for the recaction con-
denser, for the wave-change switch, and for
the three wood screws along the bottom
edge of the panel. In addition there are
the two windows to be cut for the tuning
condenser scales.

Drill the condenser wave-change switch
and screw holes with an ordinary brace and
bit, drilling through from the reverse side
of the panel to the front. Put the panel on
some sheets of newspaper so that it does noé
get scralched.

There are two good ways of cutting the
condenser-scale windows. The most pro-
fessional way, of course, is with a fretsaw.
An easier way for the man who is not adept
with tools is to drill a number of small
holes around the outline of each window
and then lightly to tap out the centre piece
of cbonite.. The edges of the holes thus
formed can be smoothed down with a file.
Don’t forget the two small holes on each
window for the small bolts which hold the
escutcheon plates in position.

When the holes are drilled, screw the
panel firmly to the bascboard, making sure
that they are at right angles.

HOW TO MOUNT THE PARTS

Everything is now in order for mounting
all the components. The panel parts
should be mounted first, and then, of the

SEE THE TEST REPORT
" ON PAGE 611

and be convinced of the real

worth of the “Wizard”

baseboard components, the ganged coil
assembly. Do not screw all the parts down
firmly at this stage, for you must check up
to see that you have components such as
the valve holders and the low-frequency
transformer the right way round. When
you are satisfied that this is O.K., the parts
should be screwed down, leaving only the
one special wood screw of the screened
high-frequency
choke, for this
screw clamps an
earthing wire to
the screen and
cannot, therefore,
be tightened down
until the wiring is
started.

The small ebon-
ite strip carrying
the gramo-radio
switch and pick-
up terminals is
easily drilled and
the switch and
two terminals
should be mount-
ed on it. Do not
screw the strip to

the back of the

e e e e e e T e e e e e e e e e
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THE SIMPLE - TO - BUILD MODERN THREE {Continued from preccding page)

baseboard, though, unti] some of the wiring
to the switch has been done, otherwise you
will find it awkward to manipulate the pliers,

The coil unit it will be noted, is mounted
oh a strip of plywood, so that it is raised
higher from the baseboard and leaves more
room for the operation of the wave-change
knob.

WIRING UP

Many listeners may have previously
fought shy of making a wireless set
because they have believed that the
wiring is difficult. This is true of some
complicated sets, but the ‘‘ Wizard "’

is as simple as A B C.

- As there is no soldering, the whole job of
wiring can be done with a pair of pliers.
The leads are best made with bare copper
wire enclosed in insulated sleeving. This
is a trifle easier to carry out than wiring
with insulated wire, the ends of the insula-
tion having to be removed in order to make
terminal connections.

Use the blueprint as your guide and cut
each length of the bare copper wire to run
conveniently from point to point. About
half an.inch should be allowed at each end
to make the looped connection underneath
the terminal head. Cut each length of the
insulated sleeving to the exact length
required to run from terminal to terminal.

When putting each lead in place, loop
one end under the terminal and clamp it
down. - Slip on the insulated covering and
then make the second looped connection.
One or.two wires in the * Wizard™ are so
short that no insulated covering is needed.
Terminal 2 of the coil nearer the panel is
taken to one of the fixing screws, thus
carthing it. The grid leak (one end of which

EBONITE
1—Ebonite panel, 14 by 7 in. (Lissen, Becol, Goltone,
Peto-Scott).
2—Terminal blocks, marked Aerial, Earth, L.S.4,
L.S.— (Lissen)
1—Lbonite strip, 3 by 2 in. (Becol, Goltone, Peto-
Scott, Lissen).
CONDENSERS, VARIABLE
2 —.0005-mfd. solid dielectric {Ready Radio “ Micalog,™
Lissen. Telsen, Peto-Scott, Polar, Utility).
1—.0003-nfd. variable reaction (Lissen, Ready Radio,
Telsen, Peto-Scott, Polar, Utility).
1—Pre-det series aerial coundenser, 00003 mid. to
00025 mfd. (Sovercign, Lisser, Telsen, Formo,
lgranic, Goltonc).
COIL
1—Two-gapg shiclded coil unit and combined filament
switch (Lissen).
CONDENSERS, FIXED
2—1-mfd. (Telsen, Lissea, Dubilier, Igranic, T.C.C.,

Formao).
1—2-mfd. (Telsen, Lissen, Dubilier, Igranic, T.C.C.,
Formo).
1—.00005-mfd. (Dubilier, type 670; T.C.C., Ormond,
T'ormo).
2--..0002-mfd. (l.issen, Telsen, T.C.C., Dubilier, Gol-
tone, Foxino, Sovereign).
CHOKES, HIGH-FREQUENCY
1—Screened high-frequency choke (Wearite, Bulgin).
1—Standard high-frequency choke (Slektun, Lissen,
Tunewell, Telsen, Wearite, Goltone, lgranic, Var-
lev, Climax, Sovereign, Watmel, Keady Radio).
RESISTANCES, FIXED
1—2-megohm grid leak with wiré ends (Dubilier, Lis-
sen, Igranic).
1—30,000-chm spaghetti resistance {Tunew?l], Lewcos,
Ready Radio, Lissen, Varley, Goltoue, DBulgin,
Sovereign, Telsen, Igranic).
HOLDERS, VALVE
3—Four-pin valve holders (W.B., Lissen, Lotus, Telsen,
Junit, Benjamin, Clix. \Wearite).

COMPONENTS FOR THE “ WIZARD”

TRANSFORMER, LOW-FREQUENCY

1—Resistance-fed transformer (Bulgia
R.1,, Igranic "* Parvo,” Varley).

SWITCH

1—Radiogram change-over switch {Ready Kadio, Bul-
gin, Tunewell).

SUNDRIES

1—Daseboard. 14 by 9 in. (I’:to-Scott, Camco).

2—Slow-motion dise drives (Ready Radio,l.izsen
Utility, Lotus, Telsen, J.B.).

8—~Wander plugs, marked H.T.-——, H.T.41, H.T.4+2
G.B.4-, :.B.—1, G.B.—2 (Belling-Lee, Clix, Eelex)

2—Spade terminals, marked L.T.+, L.T.— (Belling-
Lee, Clix, Eelex).

2—{ex;m.inals. marked Pick-up (2) (Belling-Lee,Clix,
Celex).

Six yards thin flex {Lewcoflex).

Connecting wire and sleeving (l.ewcos).

Length of shield=d flexiblz tubing (Goltune, Lewcos).

*Scuator

ACCESSORIES
BATTERIES
1—120-volt high-tension (Lissen,
Oldham, Ever Ready).
1—9-volt grid-bias (Lissen, Pertrix).
1—2-volt accumulator (Lissen, Exids, C.A.Y.
ham).
CABINET
1-—Special cabinet (Peto-Scott).
LOUD-SPEAKER

1—>Motor “York,” Bluz Spot, R. & A., Lanc
Epo:h.

MAINS H.T. UNIT
1—Atlas, A.C. 244; Ekco; Tunewell H.R. 1

Partrix, D

Regentone, Lissen, Climax.

you will see is connected to the switch on
the end of the coil chassis) is also supported
in the set by the two short wires, which are
ready soldered to the caps of the leak.

The major part of the set wiring is done
with the bare wire in the insulated sleeving,
but the battery flexes for highy tension, low
tension, and grid bias also form part of the

ALL THE GOOD POINTS A SIMPLE SET SHOULD HAVE

2oV et

',S.E_PARATE‘_.TUQIPA!G

Y

I RADIO OR
GRAMOPHONE |

| ULTRA-EFFICIENT
| SG.STAGE

COMBINED ON-OFF .
WAVE-CHANGE SWITCH

A test report of the ¢ Wizard** appears on page 611.

If your set will not put up a

performance equally as good, then you should build this

set wiring and are taken direct from the
various terminals, These battery flexes
are clearly seen from the wiring plan. They
can be of any convenient length to join up
the set with the batteries or mains elimin-
ator and should not be twisted together
until the connections have been properly
made and until wander plugs and spade
tags have been attached.

There is one spaghetti resistance in the
“Wizard,” and this is connected directly
between the terminals shown on the wiring
plan.  The spaghetti resistance is fitted
with spade tags, so that it clamps easily
underneath the terminals.

Take particular note of the lead going to
the top terminal of the screen-grid valve.
1t is of metal-sheathed wire, and a thin
wire is twisted round this sheathing and
connected to the coil base.

When the wires have been connected to
the gramo-radio switch and the two pick-up
terminals, the small ebonite strip carrying
these parts can be screwed at right angles
to the baseboard.

Under some of the terminals more than
one wire is clamped. Be sure to see that all
of them make good contact and that the
wire does not loop out from underneath the
terminal as the head is tightened down.

The last stage in getting your
‘¢ Wizard ’’ ready to work is checking
It is impossible to over-emphasise the
importance of making sure that each
lead is in its right place. A wrongly
connected wire may mean burnt-out
wires and quickly run-down batteries.
A few minutes spent in comparing your
set with the wiring plan may save you
a great deal of expense and worry.

In next week’s issue a special illustrated
article will describe the operation of the
““Wizard "’ and will give you many practical
hints and tips on bringing in the stations.
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Aithough with a really good receiver, tuning on short waves need

&=337 ‘",t;f&:' 2

be by no means difficult, to some extent

SEPTEMBER 24, 1932

short-wave tuning is an art to be acquired only by sufficient practice, helped along by plenty of patience.
Helpful hints are given here by MANDER BARNETT

AF’I‘ER baving acquired a short.wave
receiving outfit, whether this may
consist of a complete receiver or mersly a
short-wave adaptor or convertor, the first
thing that the newcomer to the short
waves will learn is that the actual tuning
ol a short-wave receiver differs in many
respects from that of a normal broadcast
receiver,

The greatest mistake which many
beginners appear to make is that they
believe that all they have to do is to turn
the receiver or adaptor dial in a similar
manner to that of the broadcast receiver,
then manipulate the volume control and
in comes Pittsburgh, or something like
that.

Many beginners have probably found
that after even. several hours’ trial
of a short-wave receiver they have heard
nothing probably more than a few ear-

splitting code telegraph stations, which
naturally enough convey no meaning at
all to them, and thus they gain their first
—and perhaps last—impression -of short-
wave work in general. Not a very helpful
one, certainly, but one which is probably
fifty per cent, their own fault. Let us state
then, that tuning a short-wave recciver
is a' vastly different procedure to
that of tuning a medium- or long-wave
receiver.

First Impressions

The first impression which the beginner
will probably gain is the fact that tuning
on the short waves appears to6 be abnormal-
ly sharp and this sharpness of: tuning is
often mistaken for that factor which is
known as “selectivity "’ in a normal broad-
cast receiver. This is quite wrong, for the
average short-wave receiver of to-day is a
notoriously unselettive

Radio Budapest is trying a new way of broadcasting orchestral
concerts, in which the conductor is in a soundproof asbestos-
lined cabinet. He hears the orchestra’s playing through a
pilot loud-speaker, Signal lights are used so that the conductor
can give orders. It is claimed that in this way the conductor
can judge the playing in the same way as wireless listeners

affair, although at
first glance this might
certainly seem other-
wise.

Where therc are a
number of stations
working comparatively
closely together on the
short waveband, we
may find a number of
these stations coming in
within a few degrees on
the dial. For instance,
take the cluster of
stations operating
between 30 and 32
metres, or taken more
practically, between
Madrid EAQ on 30.4
metres and Rabat on
32.26 metres. These
two stations will come
in on the dial within
only a few degrees and
the tuning of cach single
carrier will appear tc be
exceedingly sharp.
Between these two
stations, however, we
have a frequenry separ-
ation of 569 kilo-cycles!
Supposing we were to
operate a number of
new stations here and
separate them by our
minimum frequency

scparation of a kilocycles, which we use to-
day in our normal tuning bands, there would
be room for no less than sixty-three stations
between 30.4 and 32.26 metres! And if
you have had any experience at all of a
short-wave receiver you may be well sure
that you could not, with our present-day
standard of selectivity, tune in all these
stations without mutual interference !
When referring to selectivity, then, we
have to think more in terms of frequency,
or kilocycles, than in metres, or wavelength,
as the respective characteristics vary in
each separate set of wavebands which we
have in use to-day.

A Large Frequency Separation

In view of these considerations, there-
fore, the short-wave listeners of to-day
should be thankful that the short-wave
stations now in existence are still able to
keep to such a large frequency separation.
What will happen when further short-wave
stations arrive, remains to be seen, but wc
shall certainly have to devote more thought
to short-wave selectivity.

Now for some practical considerations of
what the above remarks hold for us in our
short-wave receiver. - Tuning undoubtedly
is sharp and we keep our condenser
capacity as low as is practicable—generally
using a capacity of .00025 microfarad—
exactly half of that used for the average
broadcast receiver. This isn't really any-
thing like low enough for sensible tuning,
but we have to use this figure in order to
avoid further coil complications,

Tune Slowly

See, therefore, that your receiver is
equipped with a really good vernier dial,
the higher the ratio the better, and acquire
the habit right at once of tuning this dial,
extremely slowly. It is quite possible
entirely to miss a whole station by turning
the dial too quickly.

Another bugbear with which we have to
contend to-day is that in many short-wave
receivers the reaction control itself has
a very large effect on tuning. You tune a
carrier in on the main dial, then adjust the
reaction condenser to bring it nearer the
edge of oscillation and phwit! the carrier
has gone. Therefore, it is now necessary to
again adjust the main dial until the carrier
is once more in tune and to keep up this
process until the edge of oscillation is

(Continued on page 652)
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The wind
is rustling

J o -4%__1_the tree-tops!
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¥ A % What wonderfully »xpressive things are
k. it trees—their swaying branches, their rust-

—

~ ling leaves make Nature’s music in
> accompaniment of Nature’s moods . ..
and yet the Effects Studio produces all
the characteristic sounds of gale force
wind or gentle zephyr breeze by merely
rustling torn pieces of paper in a bowler
hat. The result is realism itself. . . .
Realism too that you can retain in your
reproduction by using the pure power of
the Lissen High Tension Battery in your
set. There is a process used exclusively
in this Lissen Battery which produces
power of remarkable purity ; power so
sustained that over prolonged periods of
time it remains steady, noiseless and
abundant always. Every radio dealer
sells the Lissen High Tension Battery;
ask for it firmly by name.

LISSEN
HT BATTERY

lasts longest and provides a pure }rigll tension current
that will give stage realism to your radio drama!

You will Help Yourself and Help Us by Mentioning ““ A.W.” to Advertisers
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HAT more do you want for local-

station reception than a two-valver?
Even if you want an occasional tour round
the chief Continental stations the well-
designed “‘two”’ of to-day will still serve
quite well, especially if you are prepared to
make critical adjustments with the reaction
knob.

Here, then, is just the set for local
reception—the *‘ Atlas Two-valver,” with a
built-in moving-coil giving pleasing quality.
1 have just tried out the A.C. model and can
recommend it as being a bright little set at
a reasonable price.

THE ATLAS A.C.2 IN BRIEF

Makers.—H. Clarke & Co. (Manchester),
Ltd.

Circuit.—Power-grid dctector (Cossor
41MH), coupled by the parallel-feed
transformer system to a power output
valve (Cossor 41MP), which is con-
nected to the cnergised moving-coil
through an output transformer. Metal
rectification for the mains.

Controls.—Four : Tuning, operating con-
denser and pointer over large fixed
scale; wave-change switch for medium
and long; reaction control; and, at the
back, a mains on-off switch.

Type.—Table set in attractive walnut
cabinet, containing set, power pack,
and moving-coil speaker.

External Connections.—Extra loud-
speaker sockets, pick-up sockets, mains-
aerial connection, and mains plug for
wall or lamp fitting.

Remarks.—A bright little two-valver for

pleasing reproduction of the local
3 tations.

There are many little points about this
set that will please the amateur who
“knows his stuff.” The tuning coil, for
example, comprises a large solenoid for the
medium waves, and it is wound with
stranded wire. A 'real low-loss looking coil
—which on test shows just how much we
are losing with the modern screened coil as
used in the big sets.

I ought to add, in fairness to other
designers, that only in the two-valver, with
its single tuning circuit, can we make use
of réally low-loss coils, because the large
field produced by a massive winding, while
of no great consequence in a small set,
would cause. untold trouble in a set having
several tuning circuits.

Next I was struck with the metal recti-
fier used for copverting the A.C. mains

" |SETS OF THE SEASON

supply into D.C. for the anodes of the
detector and power valves. I can assure
you that there is no mains hum with this
set, as the smoothing after the metal recti-
fier is more than adequate.

A Straightforward Circuit

The two-valve circuit is quite straight-
forward. The low-loss tuning circuit pre-
cedes a power-grid detector, with a .ooo1-
microfarad grid condenser and a .25-
megohm grid leak. The detector is parallel-
fed to the power valve. Which means that
the anode current passes througha resistance
and not through the primary of the trans-
former.

The filaments of both valves are heated
by 4-volt A.C. obtained from the mains
transformer, an artificial centre tap on a
small secondary winding being obtained
with a resistance. Bias is obtained for the
power valve as part of the high-tension out-
put from the metal rectifier and not with a
cathode resistance as is normally employed.

The moving coil is also fed from the metal
rectifier, and 1is both sensitive and excellent
in frequency response. It has an incor-
porated output transformer, which tests
prove matches up extremely well with the
power valve.

On test my impressions were immedi-
ately favourable, especially in regard to the
amount of undistorted output that could be
obtained. I was frankly amazed to find that
in so small a cabinet there was absolutely
no ‘“boom.” The tone is a pleasant change

An interior view of the Atlas

A.C.2 from the back : note the

rectifier unit on the left and the ample
spacing of the components and speaker

from the *“ woofy’ quality that we hear so
often, even in quite expensive sets these
days.

There appears to be more high-note
reproduction than usual, giving an excep-
tional clarity to speech and a brilliant
incisiveness to the music that more than
compensates for the inevitable heterodynes
heard on some of the foreign stations. You
cannot have it all ways !

Simple Operation

Operation is just as simple as you would
expect. I will say that reaction is as
smooth as I should make it myself ! And
don’t forget this: smooth rcaction means
sensitivity on foreign stations; which I
certainly got.

London National at 25 degrees on the
wide and ecasy-to-rcad tuning scale and
London Regional at 45 degrees were
absolutely clear of interference. On long
waves Radio Paris came in at quite good
strength, as did Hilversum. Naturally,
Daventry was very strong. The two aerial
terminals provide a choice of coupling to
suit most acrial lengths.

On the mains-aerial connection, at twenty
miles from Brookmans Park, I got both
London stations at good strength. There
was no appreciable increase in mains hum,
but I found the earth essential.

There is enough power in reserve, thanks
to the good tuning coil and the efficient
reaction, to justify the use of an indoor
aerial with this set. High praise indeed !

SET TESTER.

Those Four Chaps—Bobbie Comber,
Paul England, Clande Hulbert, and Arthur
Clay—uwill be heard in a National vaude-
ville programme on September 27.

A repetition of ““Great Grandfather's
Song Book,” a collection of popular songs
of 1770, will be heard by Midland Regional
listeners on October 3.

A play, “Full Tide,” will be broadcast
from Birmingham studios on October 5
with Gladys Joiner and Herbert Lees
among the artistes.

The first performance in Birmingham of
Vaughan Williams’ Ballet Music *“ Job," will
be a feature of the first Symphony Concert
of the scason to be given by the City of
Birmingham Orchestra on October 6.

Muriel Richardson will give a pianoforte
recital in the Leeds studio on September 26.

The two young musicians, who spent
the summer wandering about the South
with a piano, a barrow and a donkey, will
be the artistes at the second Manchester
Tuesday Mid-day Society’'s concert on
September 27.
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The 2 Gang
Coil for the
AW, WIZARD|;

INCORPORATING
WAVECHANGE
AND FILAMENT
SWITCHES

You are going to use a Lissen 2-gang Shielded
Coil Unit in your “ AW.” “ Wizard 7’ ! Itis a
simple set to build—because of these Lissen
LISSEN Ceils. It is an easy set to handle—because of
" the perfect matching of these Lissen Coils.
SHIELDED Its advanced yet simplified circuit design is
made possible only by the Lissen Coils. Its
high selectivity depends upon them, its attrac-
tive appearance even is enhanced by the com-
bined wave-change and filament switch incor-
porated in this Lissen 2-gang Coil Unit.
Break-through on the long -vave-band is almost entirely

eliminated. Damping losses are 2xceptionally low.
Shielding is particularly complete. All

Lissen Shielded Coils are matched in in- ,
ductance to within 1 per cent. Price of
2.gang Coil Unit complete with inbuilt 6

vave-change and filament switches
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at Our Readers Think

The Editor does not necessarily agree with the views expressed
by readers and does not accept responsibility for the letters
published. Letters cannot be published which do not bear

the sender’s full name and address.

An *‘‘ Amateur Wireless ** Lead

IR,—To my mind, the most outstanding
v ) feature of the Radio Show was the
number of super-hets shown, proving that
AMATEUR WIRELESS was on the right track
when it startled British listeners with the
achievement of Mr. James' “Century " and
other super-hets. The next most important
feature is the wholesale adoption of the
multi-mu valve and here, I presume, we
must give the Americans their due,
because it is their invention.

“Thermion” is tilting a broken lance at
them when he keeps on about the inclusion
of the rectifying valve in the number of a
set’s- valves, because most of the British
manufacturers have copied that repre-
hensible habit too. But for * Thermion’s”
agitation in your columns, I am afraid the
British valve makers would have been
still slower in adopting the multi-mu. Now,
he might use his powerful pen in inducing
them to make a multi-mu pentode, so as to
save Mr. James one valve in the I.F. stage
of the next super-het—which I for one am
ready for—otherwise, in spite of *Ther-
mijon’s” warning, I shall have to buy a
British-built four- (or shall we say five-)
valve super-het with American multi-mu
pentode in the first stage.

My experience with British components
is very much like ‘‘ Thermion’s’’ with that
American set. Out of one kit I recently
had to return faulty :

1. Tuning condenser and S.M. dial,

2. L.F. transformer,

3. Valve socket,

4. Fixed condenser,

which did not leave much of the kit on my
bench to get on with, and that in spite of
the multiple tests the firm in question
claim to pass their components to in the
various stages of manufacture. True, the
parts were all in rotation replaced, with
profound apologies, but it only goes to
show that radio manufacturers in this
country are in as great a hurry to make
money as their colleagues across the pond.
T. M. B. (London, W.1).

The Editor invites letters from readers on
all interesting radio subjects. For the
most interesting letter published each
week a general-purpose valve or other
component to the same value will be given

The Loud-speaker Nuisance

IR.—In a recent issuc of AMATEUR

WIRELESS reference was made to the
action of the St. I’ancras Borough Council
in making it an offence against the housing
estate rcgulations to operate a loud-speaker
after 11 p.m., and the writer of the para-
graph holds the opinion that the Council is
making an attempt to interfere with the
rights of listeners.

May I be allowed to raise a point which
appears to have been overlooked? The
housing cstate is presumably for the benefit
of working-class tenants, and there are
numbers who are compelled by force of
circumstance to rise in the early hours, no
doubt, and the Council, by its action, is
merely safeguarding the resting hours of
such tenants. Consequently, instecad of the
Council’s action being depreciated, it
should be applauded.

Anyone who has had experience of a
loud-speaker disseminating distorted dance
music until the carly hours of the morning
can appreciate the point. Sleep under such

A WIRELESS PIANO

NEW USE
FOR OSCILLATING
VALVES {

One of the interesting
features of the recent
German Wireless Exhi-
bition was a wireless
piano with which a
wide range of tones
was obtained by means
of oscillating valves
controlled from the
keyboard seen here

circumstances is well nigh impossible for
adults and out of the question for children;
1 have had sufficient experience of neigh-
bours’ receivers to speak with authority.
Tfurthermore, I venture to offer a sug-
gestion which may well be adopted with
advantage by the loud-speaker fiendS. It
is this : If you must listen after 11 or 12
at night, cut out the speaker and put
‘phones into circuit, they cost very little
and by so doing the neighbours are con-
sidered and no one can, therefore, raise any
objection. I might add that this practice
is invariably adopted by myself.
E. C. (Hounslow).

Super-het Design
IR,—Of late I have been experimenting
with a super-het circuit which has not
such refinements as the factory-matched
oscillator and I.F.T.’s which figure in the
excellent designs based on this circuit. A
few points, practical and theoretical, which

arosc, may be of interest to you.

I am using a detector-oscillator arrange-
ment based on the Autodyne system. (This
is, apparently, against your principles, by
the way, as the only ““super” you have
ever published without a separate oscillator
valve was the “W.M.” “Home Super.”)
The oscillator unit is one-wave, consisting
of two plug-in coils, one being connected
in the anode circuit of the ““mixer.” This
reaction coil was wound gencrously, and
the coupling between it and the grid coil
varied by rotating the former on one screw
until most satisfactory reaction was ob-
tained. The LF.T. coils are actually 300
turns of 36 d.s.c. on a 1}-in. former—this,
with a .oor semi-variable, tuning to about
2,000 metres. I considered that 150 kilo-
cvcles was a satisfactory intermediate
frequency, although 126 kilocycles was
more usual ; and this for the following
reason, onc which I have never seen
exploited in favour of a longer I.F.

With a very low LF. of, say, 50 kilo-
cycles, consider the settings of the aerial
and oscillator condensers for any stations
—take Midland Regional on 398.9. Thisis
a frequency of 752 kilocycles. The oscillator
reading will, thercfore, be 752450 kilo-
cycles. Taking it as 752450, this is equal
to o2z kilocycles. Interpreted in metres,
this is approximately 375 metres. Now,
unless the aerial circuit is exceptionally
selective, the local oscillations will bridge *’
that small frequency gap and cause the
acrial to radiate, causing interference. But
with an LF. of nearly three times that, the
oscillations are proportionately prevented
from radiating, so that, although 1less
amplification is obtainable on the lower
frequency, the higher permits of the use of
an open aerial with a much larger input.

C. G. B. (Bedford),
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New Tone for Old Sets —
Better Tone for New Sets —

ISSE

FIXED
CONDENSER

D

The cnly full-size
Condenser selling at

Exactly the same
Grid Leaks for which

you were previously
paying 1/-.

1SSEN

FIXED
GRID LEAK

4

D
o

LISSEN LTD., WORPLE ROAD, ISLEWORTH, MIDDLESEX

B8Y ADD/ING A

INTER - VALVE
TONE (ONTROL.

Here is a component which opens up new possibilities of quality reproduc-
tion—the Lissen Inter-valve Tone Control. Hitherto the best you could do
in the control of tone was to attempt to correct in the output stage those
faults of quality inherent in the receiver itself. Now the Lissen Inter-valve
Tone Control gives you SCIENTIFIC CONTROL OF TONE IN THE HEART
OF THE RECEIVER. By rotation of the special potentiometer (which is
fitted to the front panel of the receiver) you get real variable control, so that
for any particular item you can bring out deep bass or cbtain brilliant high-
note response just as your ear demands.

The illustration shows the
Lissen Inter-valve Tone Con-
trol used in conjunction with a
Lissen Hypernik Transformer.
It can be used successfully with
any transformer, and gives
real control of tone. But, if
possible, use a Lissen Hypernik
Transformer, which will give
you magnificent amplification
over the whole band of audible
frequencies and in conjunction
with this new Lissen Intervalve

Tone Control will make every
item natural and trae.
PRICE COM-
PLETE WITH

SPECIAL 4
POTENTIO- &
METER - -

HYPERNIK
TRANSFORMER

1f ycu went absolute truth of tone,
use the Lissen Hypernik Transformer,
as all the foremost set designers arc
doing. You cannot get suich a srnd
response curve—such fine quahty
reproducticn—from any other trans-
former at snything like this price,
With & primary inductance of fully
100 henries, the Lissen Hypernik
Transformer yet operates perfectly

or more. Its step

when passing currents up 106 5 m A N o X
ratioisdto1and ' ) Le

a stage amplifi- s

Tf“lo%‘ ia obe “ /

than is ob- ’

tained.  PRICE A /

A ///;~ %

Please Mcntion ‘““ A.W.”” When Corresponding with Advertisers
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A weekly review of new components and tests of apparatus conducted by J. H. Reyner, B.Sc., AM.ILEE.

EDISWAN H.T. BATTERY

NEW battery of considerable merit

has recently been placed on the
market by the Edison Swan Electric Co.
These new batteries utilise the modified
process of manufacture which not only

N L] L4 T ]
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These voltage and internal resistance curves for
the Ediswan battery tested show its useful life

enables them to be made considerably more
cheaply but also results in a performance
which is decidedly above the average.

Two types are made, one of standard
capacity intended to give a maximum
output of 10 milliamperes and a supér-
capacity type for which the maximim
current rating is 20 milliamperes. The
prices for a 60-volf unit arc 6s. 9d. in the
standard size and 12s. 6d. in the super size,
and correspondingly more for higher volt-
ages up to 120 volts.

One of the range of Ediswan batteries—a
120-volt job

We tested one of the single-capacity
types for voltage and internal resistanze by
discharging it through a constant load for
eight hours and allowing it to recuperate
for the remaining sixteen. The discharge
curves are reproduced herewith and it will
be seen that 250 hours’ life are obtained
before the cells have dropped under half
the voltage. What is even better is that
the internal resistance remains very low
during the greater part of this discharge

period. Indeed,at the end of the useful life
the resistance is only in the neighbourhood
of 500 ohms. The actual capacity is
1,760 milliampere-hours, which is over
40 per cent. better than the value which we
usually consider standard for the single-
capacity cell.

These new batteries are really good and
can be confidently recommended.

A NEW LEWCOS ‘“POT "
I IGH-RESISTANCE  potentiometers

are used to a very large extent in
modern radio construction. Ior example,
volume control these days is usually
arranged by a high-resistance potentio-
meter connected in the grid circuit of a
variable-mu valve, the screen circuit of an
H.F. valve, or even across the aerial itself.
In these circumstances it is not surprising
that there has been considerable develop-
ment in these components quite recently.,

A new Lewcos wire-wound potentiometer

The Lewcos people have just put on the
market a very ingenious and inexpensive
arrangement. A wire-wound resistance is
used, the winding being carried on flat
strips of fibre in the usual way and housed
inside a bakelite moulding.  Instcad of
making contact with this resistance wire by
means of a rotating or sliding contact, how-
ever, a flat disc is used which is mounted at
a slight angle to the spindle. This disc
rests on the eclement at one point, and if
the spindle is rotated the disc rolls round
the element so that its point of contact is
continually changing.

This produces smooth and even variation
of the resistance without any rubbing con-
tact at all, as the disc only exerts a light

pressure on the resistance wire and there is °

no friction between the two at any point.
With ordinary uniform ~variation of
resistance the component sclls at the
remarkably low price of 3s. Graded types
are available at 4s. 6d. and s5s. respectively,
depending upon the type of grading re-
quired." All the usual values are obtainable

and, indeecd, it is possible to obtain the
component in values up to 250,000 ohms.
Altogether the device is a most effective one
and should appeal to the constructor.

TUNEWELL MATCHED COILS
AN interesting set of tuning coils which
4 we have tested recently are those
marketed by Messrs. Tunewell Radio. Ltd.

Jud

The Tunewell triple coil set described in the

accompanying paragraph
There are three coils in this set, two being
designated respectively A.t and A.z and
forming a dual-capacity-coupled band-pass
filter, and the third, G.r1, the intervalve
coil.  The coils arc wound on ribbea
cbonite former, the overall diameter being
115in.  They are mounted on moulded
bakelite bascs, which house the switching
mechanisin and carry the necessary con-
necting terminals.  Llach coil is provided
with a copper screening can and a copper
base plate.

The coupling condenser recommended
for usc at the low-potential end of the coils
1s .05 microfarad, but there is also a small
capacity coupling between the high poten-
tial ends of the coils, this being included in
the base of the coil Az, As the capacity
required here is exceedingly small, this
condenser consists merely of two small
copper plates spaced about. V4 in. apart.

Tested with a three-valve receiver, the
coils gave excellent results, the signal
strength  being  very good, while the
selectivity was adequate for all normal
purposes. ,

The high-frequency resistance of the
coils was measured and at joo metres was
found to be 6.5 ohms, while at 1,600 metres
the figure obtained was 41 ohms. Both
these figures are good, as one would expect
from the signal strength obtained.

The coils are turned out accurately
matched to within one half per cent., and
no difficulty should be experienced with
ganging. assuming that a good three-gang
condenser is employed. The overall
dimensions of the coils are 3 in. diameter
and 6% in. in height.

They can be recommended,
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Use your own hands, save|
ounds ¢ get a better set/

I YOU CANT

G0 WRONG

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

INCLUDING METALLISED S.G
VALVE HIGH MU DETECTOR &

This is the only kit you can build yourself 896
employing such HIGH POWER VALVES

There 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—eqmpped—c-n build a better receiver. No manufzcturer, however
large, can produce a receiver whose results will surpass those you will get from the Lissen
Skyscraper you build younelf It is the only battery set that can deliver such power—yet
1 gxe {’l.T. current consumption is far less than that of the average commercially designed
-valve set,

Yet the Lissen Skyscraper is made simple for you “SS[N prlH[ [0NS]RU[“0N AL

to build. Elaborate care bas been takeli to ensure

Your success by giving—in the Skyunper Con-
structional Chart—such detailed instructions ani
such profuse illustrations that everybody, wnfh no>
technical knowledge or skill at nll con build it
quickly and with complete certainty of success.

You buy the Lissen Skyscraper Kit complet e with
val S.G.,

ves—a Lissen Metallised High-mu
Detector, and a Lissen Economy Power Pentode
Valve—and the e price is only 89 6. Or you can buy —
the Lissen Walnut Consolette Skyscraper Cabizet
l.i:i’dsul‘id l:-pealx r cor:bmed .uh“u":;«ll‘ Jl

al tteries, and accumulator and lou:

speaker as well. It makes everything self-con- Q
peber as well, s makes cversthing suit-con- T() AMATEUR WIRELESS READERS
armature Loud-speaker of great power is supplied Photographs and Hstrt ctions make cvery
with the cabinet and the price of the Skyscraper detuil casy an nd clear—NO SKILL RE-

Kit complete with valves and this cabinet ani QUIRED ! Send Cq lp(m below Jor your
lovd-speaker i only £6 59, copy of FREE CHART

>INCLUDING VALVES
CABINET-AND
LOUDSPEAKER

To LISSEN, LTD,
Dept. AW.3, We rpl Road, Isleworth, Mdlx.
Pie

asc send me FREE copy of your 1,. Sky-
scrapsr Chart.



ELEVISION
Marconi people, by using the beam
system, have set a long-distance record for
television transmissions,
They have, however, done much more

to - Australia ! The

than set up a mileage record. They
have perfected a new television system
which transrhits news and verbal messages
from characters printed on a moving tape.
The receiver used in these tests is of the
broadcast type and uses a mitror drum.

The beam station G2BS at Chelmsford
was used, the receiving point on the
Australian side being at Sydney. Our
ordinary 25-metre short-waver 55W also
played a part in the tests.

A “Tape Scan '’ Set

The television signals were received by
means of a simple type of receiver designed
to have a very broad frequency response
curve. This set consists of one stage of
high-frequency magnification, anode-bend
detection, and one stage of low-frequency
amplification. The output from this
receiver was taken to a power amplifier
for use in the 15-line tape scan receiver.

The 15-line recciver gives a picture on
a ground glass screen 25 in. by 3 in. A
sodium tube of the dumbbelltypeismounted
close to an aperture, the modulated light
being projected on to the screen by means
of a mirror wheel, driven by a synchronous
motor and giving a horizontal scan. The
speed of the mirror wheel is 1,200 r.p.m,,
and gives 20 pictures per second. ESyn-
chronism is effected by a synchrorising
amplifier, A.C. mains operated, and con-
sisting of two valves with large power
output. This amplifier is connected to
follow the second stage in the television
signal amplifier.

The 50-line receiver gives a picture on
a ground glass screen 8 in. by 8 in. A

638

SEPTEMBER 24, 1932

A description of the new Marconi system by means of which

television tests are

similar sodium tube is used as on the
15-line receiver, the light is projected on to
the screen by means of a mirror wheel
driven by a synchronous motor and giving
a horizontal scan. The speed of the
mirror wheel is goo r.p.m., and gives 15
pictures per second. Synchronism is
effected by the same amplifier used for the
15-line receiver.

The 50-line ** Projection "’ receiver gives
a picture on a white screen 4 ft. by 4 ft.
The light source is an arc modulated from
a Kerr Cell, and is projected on to the
screen 'by a ' mirror wheel driven by a
synchronous motor giving a horizontal scan.
The speed of the mirror whecl is goo r.p.m.,
and gives 15 pictures per second. Syn-
chronism for this motor is effected by
another synchronising amplifier similar to
that used for the sodium receiver, and is
connected to follow the second stage in the
amplifier modulating the Kerr Cell,

The 15-line transmitter, which was in

operation at Chelmsford, is designed to
modulate any high-class transmitter in
such a way that images of characters
printed on a semi-transparent tape can be
received. The tape on which the characters
are printed may be set in motion at the
transmitter and the resultant image at the
receiver will then consist of a series of
letters moving from right to left at the
receiver screen,

A Narrow Frequency Band
The frequency band occupied by trans-

‘missions of this nature can be made

narrower than that needed for transmission
of ** head-and-shoulders " pictures, and in
the present case is, in fact, very little wider
than is necessary for good telephone
transmission.

The characters on the tape are printed in
a single line and the tape is fed forward

made between a beam station at

Chelmsford and the Sydney wireless station

in Australia

through the transmitter in a contjnuous
manner at speeds which may correspond
to from 60 to 120 five-letter words per
minute.
The minimum number of scan lines
needed for good detail is fixed by the
(Continued on page G40)

o
e

The scanner of the broadcast type
transmitter. The photo shows the disc, arc,
lens arrangement and synchro motor

DO YOU KNOW-—

THAT if crackling noises are caused
when a dual or triple condenser is
rotated, all sections should be dis-
connected and the two or three wires put
back one at a time ? This will make it
obvious which section is short-circuiting,

very possibly owing to dust between the
vanes or a bent vane.

THAT when adding a pick-up, the
return lead on the negative side should
not be taken to L.T.—, but to 1} or
3 volts on the G.B. battery ? In‘a mains
set a dropping resistance shunted by a
condenser should be put in circuit to
p}'ovlde about the same value of neZative
bias.

THAT difficult tuning will result if
there is any end play or loose movement
in the bearings of a solid dielectric
reaction condenser ? The slightest
movement of the knob up or down will
affect the capacity before one has a
chance to turn the knob,
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‘MICALOG Tuning

Chosen for the “WIZARD”

“ Micalog ” tuning opens a new era
in radio! “Micalog” condensers
cmploy an entirely new type of
di-electric and combine all the ad-
vantages of a solid di-electric con-
denser with the efficiency of the
air-spaced type.

Invented by Mr. G. P. Kendall, the
famous radio scientist, who incor-
porates “ Micalog ” tuning in all his
well-known set designs. Its adoption
by ¢ Amateur Wireless” for the
“Wizard ” is sure proof that “ Mica-
log ” tuning is the tuning system of
the future.

Capacities .0o03 and .ooos mfd.

READY RADIO ' Mr. G. P. Kendall, B.Sc, the

designer of many famous sets, and
hi istant Mr. H. D, Price, th
SLOW M OTIO N D | SC D R I V E famous shortis\v::rsclsei;crin'xrcmcr, haven\s/crittcrcx

a book containing complete instructions,

Speciﬁed for the photographs and diagrams of ten modern

. v circuits, both battery and mains operated. It

‘“Wizard shows you how, at a cost of a few shillings,

. you can bring your present set right up to date.

A Robust Slow Motion At its published price of 1s. it represents
Disc Drive having a Ratio remarkable value for moncy.

of 25-1. Ideally suited Full-sized dimensioned Blueprints of these ten

wonder circuits are also available at the

for use with Micalog exceptionally low price of 1s. for the set of

ten. Send 1s. in stamps with coupon bclow

Condensers. and we will also send you a FREE copy of the

« Kendall-Price” Book. Post coupon now!

4~  rox READY RADIO, LT (Book Depriant Estnr Hoss, Backbeath, 83,
EADY RADIO

i Ienclose 1+ for the ten fullssized blueprints. Wil you also send me—FREE—a :
Adot. of READY RADIO, LTD., Eastnor House, Blackheath. S.E.3

copy of the Kendall-£rice Book of Fen Circuits.
D NAME voevsvesevnsessesnsrssstac st st sia e e bR SRR e :

B 72 L g L ERLYITIUILLIRILEY

vesenranee WS

Mention of * Amateur Wireless ”’ to Advertisers will Ensure Prompt Attention



“TELEVISION TO AUSTRALIA "
(Continued from page-638)

character of the type. If capitals are em-
ployed, consisting mainly of arrangements
of horizontal and verti-
cal lines, cach letter
requires to be cut up
into at least seven hori-
zontal strips to ensure
reasonable reproduction
at the receiver.

In the present case,
the number of scan
lines covering the com-
plete picture width has
been chosen as 15, and
while this enables suf-

ficicnt detail to be
transmitted, only a
comparatively narrow

band of frequencies is
utilised.  Scamming is
accomplished by means
of a rotating lens drum,
and the 15 lenses are
arranged round a spiral
on the periphery of the
drum.

The lamp house is
of the standard type
and is mounted at
right angles to the main
chassis of the trans-
mitter. Thelight source &
is a standard 1,000-
watt gas-filled metal fila-
ment  projection lamp
mounted vertically

o
oMY
1

L

-~

The new Marconi broadcast-type television tr
to the first stage amplifier, The arc controls can just be seen,
while a regulating resistance is below

640

with reflector behind it.
densing lens system is mounted in the lamp-

ansmitter connected

A spherical con-

SEPTEMBER 24, 1932

house and a carrier in front of the lamp-
house contains an aperture, a cylindrical
lens and reflecting prism so arranged that
the emergent light just covers the area of
the lens system on the lens drum. The
lenses in the drum focus sharp-images of the
apertures on to the tape. The tape is
carried vertically between two rollers, the
bottom one of which_is driven by the same
motor that drives the lens drum through
suitable gearing.

Calsium Cells

Behind the tape is mounted the photo
cell and photo-cell amplifier, both of which
are contained in a.single shielded unit
stung by springs on an angle iron frame-
work. The photo-cell receives its light
from the transmission of the aperture
image through the tape. One large-sized
photo-cell is employed, with an aperture
size of 8 in. by 1% in. The light-sensitive
material used is Caesium and the cell is
gas-filled.  The photo-cell amplifier consists
of two stages of screen-grid valves which
are  resistance-capacity  coupled. A
screened lead is taken from this amplifier
to the-line amplificr.

The motor driving the disc is kept running
at constant speed by means of an elec-
trically driven fork, the output of which is
fed into the A.C. windings of the motor.

An important talk will be heard at 7.35
p.m. on September 27, when thg North
Regional Director will tell listeners all
about ‘‘Northern Programmes for the
Autumn.”

AN UP-TO-DATE COIL WITH
UP-TO-DATE FEATURES

TYPE T.D., an entirely new COLVERN COIL, designed to give super selec-
tivity on both long and broadcast wave-bands. )

The coil is completely screened, giving u very neat appearance, and incor-
porates tapped aerial coupling and reaction, while the four alternative uerial
tappings are arrunged as sockets with a wander plug.

The first two tappings give aerial couplings similar to those normally
employed, but with greatly increased selectivity.

Nos. 4 and 5 give a high degree of selectivity with weak aerial coupling -
suitable for use in a ‘* swamp '’ area.

A most important feature of this coil is that there is no break through on the
long wave-band from B.B.C. stations.

This coil is specified for the ** MULTI-MAG 3" described in * Wireless
Magazine,” and many other modern receivers.

TYPE T.D.
PRICE

8/6

Our 1933 Booklet Radio List No. 10 is now available and free on request.

COLVERN LIMITED

MAWNEYS ROAD,

ROMFORD, ESSEX
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DISTINCTIVE IMPROVEMENTS
KEEP HARLIE PICK-UPS
ALWAYS IN THE LEAD

Other manufacturers have taken the Harlie as the model of perfection
and have tried to make their quality and output the same as the Harlie,
but Harlie Pick-ups are always " a Season ahead " because the improve-
ments are our own and not released until the Olympia Exhibition, There-
fore, by our specialising we offer the finest Pick-up obtainable.

EXCLUSIVE HARLIE FEATURES

1. The original Harlie knife-edge 7. Remarkable frequency re-
bearing has been improved. sponse range giving uniform
. Free and highly sensitive stylus tone quality.
movements, 8. Unusua!l tone volume for
. 35 per cent. of cobalt magnet, reproduction from screen-
. Pole pieces of special high grid Receivers.
permeability alloy. 9. Is triple tested for frequency
. Spring counter-balance — en- output by the finest precision
sures correct weight on record. instruments.
. Ball-bearing base allows free 10. Individually tested for tone
swing over record. accuracy.

The new Harlie Electric Pick-ups will successfully deliver all the quality
that the Engineer and Manufacturer buiitin the Radio Receiver, Amplifier
znd Speaker Unit.

2,6 DOWN Further 2/6 in7 days and

§ monthly payments of 5/-, ‘
(Cash Price, 27/6.) Complete with Fixing and <2~
necting Instructions,

o i AW N

HARLIE LTD,,
Cambridge Arterial Rd,,
Enfield, Middlesex.

Please forward :—
Free Booklet

De Luxe Pick-up } Cross out items not wanted.
Tone Selector

for which | enclose P.O. value........cooiiennnnnn. (No stamps.)

The New Harlie Pick-up Booklet
TELLS HOW TO BRING
YOUR RECORDS TO LIFE

Tells you how to play records with
superb realism and brilliant distinction
through your Radio Set, with only a
few minutes’ alteration ; how to eliminate
needle-scratch; how to double the
playing life of your records; how to
obtain volume control . . . !t tells you
all about how a Pick-up works, and much
more besides. It is written in the simp-
lest way so that you don’t get a headache
over technicalities and is bang up-to-date.

Post coupon below for your
FREE copy now.

TONE SELECTOR
and
SCRATCH FILTER

Definitely improves repro-
duction of radio or gramo-
phone records—gives dif-
ferent tones—normal, bril-
liant, bright, mellow, deep.
When used in conjunction with a gramo-
phone pick-up it elimimates all needle
scratch. Obtainable for |/- and further
1/-in7 days, and 2 monthly payments of
1/6. (Cash Price, 4/6).

All Harlie Products are obtain-
able on our Hire Purchase scheme
through our registered Dealers.
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THE NORTHERN NATIONAL RADIO EXHIBITION
City Hall, Deansgate, Manchester: September 28 to October 8

T EXT Wednesday, September 28, the

Ninth Northern National Radio

Exhibition opens at the City Hall, Deans-
gate, Manchester.

Everything points to it being a better
Show than ever before, and Midland and
Northern readers who were not able to
see the new developments at Olympia
last month will welcome this fine oppor-
tunity to see, at Manchester, the latest in
radio.

The Northern National Exhibition runs
from Wednesday, September 28, to Satur-
day, October 8—ten days packed with
interest for all radio enthusiasts.

While, of course, not so vast as the
National Radio Exhibition at Olympia,
the Northern Show is nevertheless simitarly
planned, and the Exhibition is organised
by the Radio Manufatturers’ Association
in conjunction with Provincial Exhibitions,
Itd. The stall arrangements are similar
to those at Olympia, and during the ten
days of the Radio Show the main hall of
the City Hall (with a bridge over the
central aisle), the Tonman Hall, New
Hall and galleries will be a brilliantly
illuminated display of new sets and
components. The Stands are varied, but
a uniform scheme of stand-fitting is
adopted for the bridge over the main
hall.  There are eight Stands on the
bridge, and, of course, many others in the
rest of the gallery.

H

In next week's issue a full account of the
Exhibition will be given, together with
floor plans, a full list of the exhibitors and
a detailed description of the new develop-
ments on show.

“AW.” is, of course, represented, and
all visitors to the Northern Radio Exhi-
bition should take this opportunity of
sceing the new AMATEUrR WIRELEss and
Wireless Magazine sets, including the
“Wizard” described this week. The
“AW.” Stand is No. 34 in the Tonman
Hall, in a very convenient position in the
Exhibition,

COIL MOUNTING

Tuning. coils
having the axis
. parallel with the
. baseboard should
not be mounted
| flat down against

the wood, but
| shouild be support-
ed at least }-in.
away. The best
way of doing this
is to slip }-in.
lengths of ebonite
.| tubing over the
* mounting screws
to form small
supports,
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* BRINGING IN STATIONS WITH
THE * WIZARD "’
(Continued from page 612)

eight stations were reccived at full loud-
speaker strength without any trouble, and
no doubt if 1 had been more used to the
receiver, I could have increased this
number considerably. Barcelona was badly
swamped by -London Regional together
with Muhlacker, but the Scottish Regional
came in well. Above this an unknown
station was received at enormous strength,
but I could not identify it; it was probably
Lvov relaying Warsaw. The Midland
Regional, at 76.5 and 75, is a little too
close to Séttens to be pleasant, but between
this reading and the North Regional at
least eight stations were received at full
loud-speaker strength. Here again many
more would have been reccived if sufficient
time had been taken to log them.

Praguc is always a reliable station and
in this instance it was no exception, giving
a recital of Maurice Chevalier’s records, to
which -1 listened for-over half an hour.
Brussels came- in louder: than the North
Regional and, if .anything, at better
quality.

Between g1 and 100, degrees six or seven
stations were received, but only Vienna,
Munich and Budapest were definitely
identified.

Readers will probably wonder why this
receiver should be so sensitive. I think
the most important reason is that indepen-
dent tuning obviates the necessity fot
careful ganging, and the use of closely
matched coils, so the utmost efficicricy’ is
obtained from the receiver.

B0 -
=

the

The

“Mansficld " Senior
Improved PM 4.

“Mansfield "'

iutlleil chc

Senior PM. 4 42/ complete  Jumior PM.5.
WHITELEY ELECTRICAL RADIO CO. LTD., Radio Works, Mansfield, ‘Notts.

art boohlet 3
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PERMANENT MAGNET
Movmg - Coill Speakers

““ Mansfield """
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irisih Free Siate distraiutors: ixelly & Shiel Lid, 47 Fieet Slreet, Dubim,
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MATCHED PERFECTION

REVOLUTIONISING SET CONSTRUCTION

£3 Complete

The British Radiophone Radiopak unit has
been specially produced to bring perfect Band-
pass tuning within reach of all constructors.

The unit consists of the necessary coils; the
gang condenser with illuminated slow-motion
escutcheon and disc drive calibrated in wave-
lengths; a wave-change switch; and a wire-
wound volume control complete with on-off
Q.M.B. power switch. The switching arrange-
ment is the best yet devised for any radio com-
ponent, and the combined volume control and
switch is one of the famous Radiophone
standard types needing no further recommenda-
tion. Owing to the high degree of accuracy in
the matching of the coils and condensers, this
unit will REVOLUTIONISE modern set con-
struction. Write for full descriptive particulars
to Dept. A.W.

THE BRITISH RADIOPHONE LTD.
ALDWYCH HOUSE, ALDWYCH, W.C. 2

Telephone: HOLBORN 6744

(Fratenr Wireles

DOWN

AND BALANCE

IN EASY
MONTHLY
PAYMENTS

MODEL A.C.244.
59/6 Cash.
I Tapping 60/80v.
(Max. & Min.)
1 Tepping 50/90v.

(Max., Med., & Min.)
| Tapping 120/150v.
Qutput 20 m/A at 120v.

MODEL A.K.260.
With L.T. Trickle Charg-r
for 2-, 4-, and 6-volt

Accumulators,

90/~ Cash.
Westinghouse Rectifiers
Guaranteed 12 months.

FORTHE i
Wit
RECEIVER

10

The “ATLAS” A.C.244
SPECIFIED AGAIN

... Yet again “ATLAS” is .the
designer’s choice and definitely specified
to ensure the finest possible reception

from the ** Wizard " Recetver described
in this number.

Make sure of getting the best in value
and performance by insisting on

“ATLAS,” winners of the Olympia
Ballots in 1930 and 1931.

Ask your dealer for a demonstration
and post the coupon to-day for your
FREE Folder.

MAINS UNITS

H. CLARKE & CO. (M/CR.), LTD.

Patricroft, Manchester
LONDON OFFICES: Bush House, w.C.2

SCOTTISH DISTRIBUTORS :
G.E.S. Co. Ltd., 38 Oswald St., Glaszow

NAME

POST THIS COUPON TO-DAY:

H. CLARKE & CO. (M/CR.) LTD., Ceorge St., Patricroft, M/cr.
Please send FREE copy cf Folder No. 68,

ADDRESS

29/24/9

Advertisers Appreciate Mention of * A\W.”” with Your Order



“ DEVELOPMENTS IN L.F,
AMPLIFICATION "

{Continued from page 621.)

the straight part of the characteristic. A
positive voltage causes the anode current
to increase and operates over the positive
portion of the characteristic.

In doing so, grid current flows so long
as the grid is positive, which means that
the grid-filament path of the valve has
quite a low resistance. Under normal
conditions this would short-circuit the
preceding transformer or resistance and
cause the amplification to drop off con-
siderably, so that there would be an
unequal amplification of the two halves
of the wave with very serious distortion
in consequence. To overcome this, the
valve is fed from a driver which is another
valve designed to operate normally when
the grid of the power valve is negative,
but to give an increased amplification
when the power-valve grid is positive.
This effect is obtained by a special design
of the characteristics of the driver valve,
and the net result is an undistorted ampli-
fication, the short-circuiting effect of the
grid current in the output valve being
compensated for by the increased amplifi-
cation from the driver valve.

It will be clear that this arrangement
allows twice the normal grid swing on the
output valve and therefore four times the
power output, while the anode current has
only been increased to about twice the
normal value so that the arrangement is
considerable more efficient. As against
this there is the necessity for the driver
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valve waich must be allowed for even
when it is included within the same bulb.

The second system is a form of pash-pull
arrangement shown in Fig. 2. The two
push-pull valves are .of the screen-grid or
pentode type so designed that the anode
current is practically zero with no grid
bias. Each half wave, thetefore, one of
the valves swings over its characteristic,
which is all on the positive side, while the
other valve is idle. During the whole time
each valve is operative, grid current is
flowing so that there is a permanent load
across the transformer feeding the valves.
This is an easier condition to contend
with than the last, for provided the load
is reasonably constant, we can design the
preceding stage to give undistorted ampli-
fication.

A
ANODE CURRE?:T

ANODE CURRENT +—
VALVE A ¢ -SRID

A s

VOLTS

ANODE CURRENT
VALVE'B
fig. 3.—The valves are designed so that the

anode current is practically zero with no
© grid bias
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The case, indeed, is very similar to the
design of the output circuit at present,
where the pow?r valve has to feed into the
load imposed by the loud-speaker. The
first valve therefore is arranged to operate’
as a power amplifier and delivers undis-
torted voltage to the grids of the push-pull
valves.

Due to the fact that there is no grid
current limitation the grid swing of these
valves can again be extended and con-
siderably increased power output is ob-
tainable, at the expensc of the driver
valve, as before (Fig. 3). On the other
hand, the two push-pull valves take
practically no anode current when they
are not working, which means considerable
economy in H.T. consumption,

A typical valve just marketed in America
delivers 315 watts output with 180 volts
H.T. This is for two such valves in push-
pull as just described, the total anode
current for both valves with no signal
being only 4 milliamperes. One valve by
itself used as a normal amplifier only
gives an output of 200 milliwatts.

I should add that these figures are taken
on trust. 1 have not yet had an opportunity
of verifying them, but they do indicate
the considerably greater power output
which can be obtained. Some valve
designers claim that they can get just
as good- results with straight methods of
amplification if they are given sufficient
rein. Time will show, but there is no
doubt that these new methods are gaing
to cause considerable thought in the
immediate future.
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FOR THIS SPLENDID NEW 1833

HEREIT IS

EXACTLY WHAT
YOU REQUIRE FOR:
SHORT WAVES

'BLUE SPOT SPEAKER

NEW 133] PERMANENT MACNET SPEAKER No. 33PM.
The chassis is an outstanding 3.
~class workman

example of first .

ship and the unit, with its h-vy

magnet a
high percentage of cobalt, is
w Iy sensitive. From any
set thisnew ™ Blue Spot ™ -
er will reproduce every detail of
3| or musi: to pariection.

only 2/8 deposit for? days’
trial. “d.:v; . p:uy‘\lnllet
atonce, monthly payments
of U6 (Cash in 7 days, S8,

t_discussing  this and
othes "' Blue Spot” Speaksrs

post free on request,

The new * Blus Spot ™ Speaksr
100U is ideal for the amateur
constructor, Mounted to chas-

uoed g 3is and
needs no
matching
transform-
er. Send

for 7

British Made

‘THE RELIABLE BECOL EBONITE FORMER
which has stood the TEST OF TIME and tested

before despatch. Prices LOW,
EFFICIENCY COUNTS!!!
LOOK FOR TRADE-MARK. SOLE MAKERS

THE BRITISH EBONITE CO., LTD.
HANWELL, W.7

payments

of 5§/, "
E. J, HERAUD LTD., DEPT. AW.11 , NUMBER ONE, EDMONTON .LONDON. N.13
ond at Toltiham Walthamsion, and Enfield Wash. Estab 33 yoars.
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“FTHE A.B.C. OF MAINS WORKING"’
(Continued from page 614)

networks, cither potentiometers, as for
screen-grid stages, or as scries resistances,
as for the detector anode.

To work out the required resistance in
series between the maximum output and
the anode of the valve is quite easy when
you know the anode current of the valve.
It involves a simple application of Ohm’s
Law. You subtract the voltage required
from the voltage you have: This gives the
voltage to be dropped. Then you divide
this voltage by the valve’s anode current
in milliamperes and the answer, when
multiplied by 1,000, will be the resistance
in ohms required.

LOW-TENSION SUPPLY

AS alrcady indicated, the problem of the

low-tension supply for heating the
filaments from the A.C. mains is simply
solved by means of a 4-volt sccondary on
the high-tension transformer. The 4 volts
delivered by this small secondary is, of
course, A.C., which even in its “‘raw” state
can be applied dircctly to the cathodes of
the valves.

The variations in the hcating effect of
the alternating current passing through
the heater clements never rcaches the
actual filament—never affects the real
electron emitter, called the cathode, and
corresponding in circuit connection to
low-tension negative of a battery set.

GRID BIAS

; HEN the high tension is obtained

from the mains the grid bias is auto-
matically derived by means of resistances
in the cathode leads. The anode currents
flow through these resistances, and thus
cause voltage drops across them deter-
mined by the value of the currents and tle
value of the resistances.

What we do is to find out how many
volts grid bias is needed for cach stage,
measure the anode current of cach stage
and then apply Ohm’s Law to find what
the resistance value should be to cause the
wanted voltage drop.

Example: We might want to bias the
detector valve, say, 2 volts negative for
using it as a gramophone amplifier, and
the anode current of the valve might be
4 milliamperes. The valuc of the resistance
needed to give 4 volts drop across it whcn
the current flowing through it was 4 milli-
amperes would be found by dividing tl.e
voltage drop, that is 2 volts, by the current
in milliamperes, that is 4, and multiplying
the answer by 1,000; which, in thisexample,
works out to 500. A 500-ohm cathode
resistance ~would therefore give the rc-
quired grid bias of 2 volts.

It is important to note that this voltage
gained for the grid bias is voltage lost for
the anode of the valve. Potentials are
measured with respect to the cathode.

The point is that when we get negative
bias by making the cathode more positive
we obviously make this cathode less
negative with respect to the anode, or in
other words we make the anode less
positive with respect to the cathode.

In modern mains sets = cathode-bias
resistances are used for cach valve, so that
different bias voltages can be obtained
quite easily, especially as a wide varicty of
resistance sizes is now available.
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throw away
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—whenyour HT.
~ Battery runs down?

The Lively O’

WHEN you throw away an old H.T. Battery
there is still power left in it—power you can-
not use—its voltage is too low to work your set.
You are compelled to waste this energy—energy for
which you have already paid.

The Lively * O’ H.T. Accumulator eliminates waste.
TWO TYPES: Itis full of life and vitality right up to the time
Standard 10 volt unic ~ When it. is ready for recharging (3 or 4 times a year).
ca_;if.ci(y 2,750 5/6 Its * air-spaced ” cells are proof against electrical
mifllamgs. leakage. Its voltage is constant. Get the best out
Extra large caracity  of your set with the smooth, unvarying H.T. suppl
e ! 5 .T. supply
5.500 milliamps @@ .pcured by the Lively ‘O’ Your Dealer stocks it.
Oldham & Soa Lid,
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Denton, Manchester.

Est. 1865, and at
Lo_ﬂdon. Glasgew, 6
Bulfase and LCublin. ,
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I’ you tested a number of moving-coil

speakers of the same make you might
be surprised at the slight differences in the
results.

This may be traced to various small
faults. Sometimes the cones are not quite
right. The centre holding pieces do not
always have the same flexibility and the
distance ‘between the front of the magnet
and the beginning of the winding of the
speech coil is not always equal.

You might find slight scratching sounds.
Some overload and give bad quality or
rattle before others. Naturally, if you have
one speaker, as most of us have, it is
ditficult to detect slight faults in the repro-
duction, but scratchy noises and over-
loading will be noted. It is possible that
the fixing might be loose and this should
be seen to.

To clear filings or other material, lay
the speaker unit upon its face and pass a
strong signal through it; at the same time
gently bump the face of the unit against
the table. This treatment will usually clear
away the particles of foreign matter lodged
in the gap.

If the coil is rubbing against the poles,

slightly loose the fixing screw holding the
centreing piece and adjust very carefuily.

1 have noted that a fault may be pro-
duced by fastening the unit cars=lessly. The
screws used to hold the unit to the cabinet
or board may not be tightened evenly, and
this might twist the frame slightly.

See to this, therefore, when fitting the
unit. A moving-coil speaker should be
dealt with carefully and reasonably and if
it is exposed it is a good idea to fit a bag of
cotton or silk over the back of the unit, the
silk covering the fret protecting the front.

LOSING VOLUME BY CHANGING

A FFORM of tone correction is usually
employed by all of us. We usually
do our best in the low-frequency side to
make the sounds from our loud-speaker as
natural as possible.

If top is lacking we try a transformer
having a rising characteristic, and when
there is too much top we cut it down by
using a resistance-condenser filter. It is
difficult to make a set having very sharp
tuning circuits which cut the top notes and
low-frequency circuits which correct faith-
fully for this.
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The detector plays a part and must be
carefully arranged. A satisfactory detector
would have a straight-line [characteristic,
and this gencrally means that the input
must be adjusted within limits to work
only on the straight part. A detector of
this class, such as a properly sct up “ power
grid”’ type, distorts very little itself.

It is interesting to note that a correcting
circuit usually works by taking away rather
than by adding to the signal. This is why
two low-frequency stages are somectimes
needed instead of one stage.

WHAT'S THE RATIO ?

HE ratio of a transformer is reckoned

as the number of turns of wire in the
secondary divided by the number in the
primary.

Thus, if, for example, the turns are
16,000 and 4,000, the ratio is said to be
4 : 1. Now it is possible that if you connect
a 7: 1 transformer to your set the magni-
fication may be no greater than when a
3 : 1 is used.

The frequency characteristics will prob-
ably be quite different and the most
uniform results may be obtained with the
3:1. Much depends upon the valve to
which the primary is connected. The valve
may have an impedance of 20,000 ohms,
when the normal 3: 1 transformer would
be satisfactory. A transformer of higher
ratio would only spoil the results. There
would probably be a reduction in the bass
notes and perhaps the higher notes would
be weakened in comparison with the valve
and 3 : 1 ratio combination.

A VOLTMETER OF FIRST GRADE ACCURACY
is essential to all radio builders

FERRANTI METERS

are of accuracy guaranteed within
the limits of the British Standard
Specification No. 89, for first-
grade Moving Coil Instruments.

A wide open scale (110°—2%
inches) ensures accurate readings
in all ranges. Particularly useful
instruments for normal purposes
are the Types 6P and 17P. For
measurements in very high resist-
ance circuits, the following are

recommended.

TYPE 25p - - - £3: 8:6
Ranges 7%,—30—1350 volts.

TYPE 26P - - - £3:14:6

Ranges 10—350 —2350 volts.
Resistance, 1,000 ohms per volt.

NO BETTER INSTRUMENTS ARE AVAILABLE AT ANY PRICE
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g
TYPE 16P - - £2:12:6

Range 7Y%,—30—150 volts.

TYPE 17P - - £3: 0:0
Range 10—50 —250 volts

Resistance, 200 ohms per volt.

|
FERRANTI LTD.. Head Office and Works,

Ferranti have been famous for instruments since 1882
HOLLINWOOD, LANCASHIRE.

\ LONDON : Bush House, Aldwych, W.C.2
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The point here is that the valve and
transformer work together and cannot be
considered separately. I the valve were
replaced with another of 10,000 ehms the
results would probably be quite different.
With a good 7: 1 transformer the results
might. be much befter than with the 3:1.

Then again, the output valve plays a
part. This valve has capacity which is
across the transformer, and being across the
secondary, has much more effect than an
equal capacity joined across the primary.

A 7:1 transformer may, therefore. not
be as good as a component having a lower
ratio, but if the impedance of the valve
joined to the primary is low the high-
ratio transformer may be worth while.

IS IT EARTHED ?

POWER transformer or choke

mounted upon a metal chassis is
automatically earthed in many cases. The
fixing feet or perhaps the metal core make
contact with the chassis. To avoid this
when the practice results in hum it is
necessary to insulate the parts.

A piece of cardboard may he used
beneath the component affected. The effect
is to introduce a short gap between the
cone and the chassis,which is often of stecl,
plated to preserve it.

The earthing may not be important by
itself, but hum is sometimes introduced by
the core resting against the surface of the
chassis.

Earthing is sometimes more important
than is usually thought, and it may be
much more satisfactory to carth the parts
by taking wires to the carthing terminal
instead of relying upon contacts with the
chassis itself.

'WARE HIGH TENSION!

PROTECTING terminal ought to be

used for the top of a metallised
screen-grid valve. 1f an ordinary wire
connection is used there is always the
chance that it might touch thc metal
covering of the bulb and cause damage.

The metal coating is carthed through the
low tension or cathode, and if the high-
tension wire going to the anode should by
chance touch it there will be practically a
short circuit.

The metal covering will be damaged,
but the valve is usually not harmed apart
from this. \Vith a proper terminal fitted
to the stem at the top of the bulb this
cannot happen.
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MANUFACTURERS’ KITS

LISSEN *SKYSCRAPER 3’ Chassis With
model with Lissen 8.G., Detector
and Pentode valves. Cash price 8 3
£4'9 6 OCarriage Paid. /
Balance in 11 monthly payments of

i 83 cniter l

COSSOR MELODY MAKER MODEL

335. Complete with valves, speakor

and cabinct. Employs Cossor variable-

mu KRG, H.I. stage, detector and IO -

m\lver \':ll\'(-lsi C“‘;I price, 28717 6. !
ance in monthly rients off

14/10. Carriage Paid L order

SLEKTUN 8COUT 8.6.3.—=s.i.  With
Detector and Power. Pilot Anth r

Kit “A" tless valves and cabinet), 8 I
tashor C.O.1)., £4:8 6. Carriayge Pail /

Ih:hu-r in 11 monthly paywments ot

With

R. & A. “VICTOR " PERMANENT
MAGNET MOVING-COIL SPEAKER
DE LUXE with 6-ratio juput trans- 6 ’5
foriner aned protecting yrille.  Cush or
CO.D, £310'-. ¢arriage Paid.
Balance in 11 monthly payments of /3
. & A. “BANTAM " PERMA- ..,
NENT - MAGNET MOVING - COIL '
SPEAKER with 3-ratio input trans- 5/-
former. ¢'ash pricc $1/7,6. Carr. Paid. i
Balance in 5 monthly payments of §;-  “TT
W.B. PERMANENT MAGNET MOV-  With
ING-COIL SPEAKER. Typa P.M.4. s !9
With transforiner. Cash pri £2/2/-. /
Balance in 7 monthly payments of §/9  onler

With

order

order

ACCESSORIES

GARRARD _INDUGTION GRAMO- ..,
PHONE MOTOR. For A.C. mains Ll
Model 202, Mounted on 12-inch 7

nickel motor plate with fully automati 4 7
clectric starting and stopping switch,
Caxh price £2/10,0. Carriage Paid.

Batance in 11 monthly pavments of 8 7.
B.T.H. SENIOR PICK-UP with arm  With

onder

I BLUE SPOT SPEAK NIT AND  With
andibas: ‘1‘;"" price 832 - X — @ o IO CHASSIS, TYPE Joou. | U AND 5’5
Balanee in monthly payments o J ¢ i p

310, Carriage Paid order ash pricc £1/19/6. Carriage Paid,

Balance in 7 monthly payments of §/3 order

COLLARO INDUCTION MOTOR WITH ATLAS ELIMINATOR, Typs A.C.244.

witd
PICK-UP. For A.C. mains, 12 fnch  With Three tappings, S.G., detector and Ao
turntable, montded pick-up, vohwuue pawer. Outglt. 120 volts at 20 myfA. 5 6
control and automatic stop, 74 Cash price, £2/19/6. Carriage Paid. L3
Cash price £8 0 0. Carriage Paid, Ralanee in 11 wmoathly payments of5'3 Gt
Molance in 11 wonthly payments of  order EPOCH “SUPER JUNIOR” Type MM. . .
7.4. Yermanent Magnet Moving-Cofl Speaker o'

with 5-ratio_transformer. 5/
Cash or €,O.D. 81/7]6. Carriage Paid. g
Balance in § mont Iy payments of §/-,
EPOCH  “20 C™ PERMANENT ...
MAGNET MOVING-COIL SPEAKER.

only

triclest Puwvacy Guaranleed

FIRST WITH

With 3-ratio input transformer. 'T'his 6 16
speaker will bandle up to 5 watts. !
Cash price, £1/16/=. Carriage Paid orilel
Balance in § nionthly payments of 6 8. rer
EKCO H.T. UNIT. Type A.C.25. For i,y
multi-valve sets. requiring wp to 25

m/a. 3 tappings, 8.G., detector and 7 '
120/150 volts. For A.C. mains. /
Cash price, £3/17/8. Carriage Paid.
Balauee in 11 monthiy payments of 7/1.

<
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Any items advertised 1n thi journsl sent C.0.D: 1f valae
S ' o ll I l @ 0veT 10/« nent all C.0.D. churres paid.

To NEW TIVES SALES CO., 56, Ladsste W), Landes, E.C.4
Please send me (@) 1933 Lists,
Ww).. wivso.for which I enclose
Jirst payucnt of .o oos feviii b,

R YTTT7 R . e oy e
Address S

order

Misccllaneous Components. Accessories. etc.. etc., supplied CASH, C.O.D. or H.P. on our own
Privase System of Easy Payments.
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UR QUERY 3
DEPARTMENTT

The attention of readers is directed to the rules printed
below. Replies are sent by post, only a selection of ] ®
queries of general interest are printed here.

Using an Absorption Wavemeter

IR,—I have been presented with what
I have been told is an absorption wave-
meter. It contains a variable tuning con-
denser connected to a coil-holder and
mounted on a simple panel and bascboard
arrangement.  There are several plug-in
coils for use with the gadget. Can you
cxplain to me how I may use this instru-
ment? F. W. (London).
The wavemeter is not of much use unless it
is calibrated. You do not say whether vou
have any calibration curves with the instru-
ment, but we will assume you have these.
The meter should be arranged near to the
receiver so that its tuning coil is close to, and
parallel with, the plane of the aerial tuning
coil in your set. If you tune in a station and
want to find out its wavelength, you adjust
the tuning condenser of the wavemeter until
you find a’ position on its condenser scale
where signals from vour actual receiver fade
away. This is the absorption spot and a
reference to the condenser setting on your
meter calibration curve will indicate the wave-
length of the station. It is best not to place
the meter near to the tuning coil of the
receiver until after a station has been tuned in,
as absorption effects in the meter may affect
the tuning of the receiver.

Advantages of H.F. Stage in Short-
wave Sets

IR,—1 have often heard it remark:d
that a high-frequency stage in a sho t-
wave set is virtually a passenger, but this
does not explain much to me. Is it a fact
that there are no advantages gained when
incorporating a high-frequency amplifying
valve before the detector in a short-wave
set, and, if so, why do so many designers
put in such a stage of amplification?
R. D. (Belfast).
It is not quite true to say that an H.F. stage
in a short-wave set is a passenger. It is not
possible to gain much pre-detector amplifica-
tion from such a stage when working on wave-
lengths below about 30 metres, but there is a
great advantage in using an IL.F. stage on
these low wavelengths and this is, it stabiliscs
the whole receiver, makes detector-circuit
reaction cxtremely smooth, and permits
elimination of muci of the mush usually
experienced when a plain detector with reaction
on to the aerial is used. Abové about 30 metres
it is common to expect a good H.F. amplifica-
tion stage gain, and it often makes all the
difference between just hearing a station and
receiving it at full speaker strength.,

Obtaining a Transmitting Permit
IR,—I am very interested in short-wave
work and wish to take up transmission
experiments. Other short-wave enthusi-
asts with whom I have spoken on the sub-
ject have stated-their willingness to report
upon my work. I should therefore be
pleased to learn how 1 should go about
applying for a licence for a transmitter and

what other steps I should take to qualify
for it. W. R. (Middlesbrough).

It is necessary, first, that you be able to
transmit and reccive morse code signals at
twelve words a minute. Next, you must be
able to satisfy the authorities regarding your
ability to operate a transmitting station in a
proper manner. You must also be prepared to
sit for an examination with regard to these two
subjects, if called upon. A letter to the
Secretary of the I’M.G. will bring to you the
necessary application forms and these should
be filled in to the best of your ability. A cir-
cuit of the transmitter you will be using,
together with brief details of the type of
experiments you intend to conduct, should be
included with the licence application forms
when returned to the authoritics. You would
gain much practical assistance in the matter
by joining a well-informed radio society.

THE BRIGHTON RADIO
EXHIBITION

N event in which South Coast listeners

will be intcrested is now in course
of preparation and will be officially opened
by the Mayor of Brighton at 3 p.m. on
Monday, October 3, at the Georgian Room
of the Regent Cinema, North Street,
Brighton.

The Brighton Radio Exhibition is a
united cffort by most of the radio manu-
facturers and the leading radjo traders of
Brighton, Hove, and Portslade, and upon
thirty-one stands practically all of the
new designs shown at Olympia will b2
displayed and demonstrated. The Exhi-
bition will be ofpen daily from 3 to 10 p.m.,
October 3 to 8 inclusive, admission 6d,

Captain C. B. Graves, who described
his journey from England to New Zealand
in a Liverpool Barque in a talk last June,
will on September 27 give an account of
the return journey.

Gl

™
(L)

WHEN SUBMITTING QUERIES

Pleass write concisely, giving ecssential par.
ticulars. A Fee of One Shilling (postal or er),
a stamped addressed envelope, and the coupon on
the last page must accompany all letters. ‘The
fcllowing points should be noted.

Not more than two questions should be sent
with any onc letter,

The designing of apparatus or receivers cannat
Le undertaken,

Modifications of a straightforward nature can by
made to blueprints, but we reserve to ourselvas
the right to determine the extent of an alteration
to come within the scope of a query. Modifications
10 proprietary receivers and designs published by
contemporary journals cannot be undertaken,

RKeaders' sets and components cannot be tested
at this oftice. Readers desiring specific informa-
tion upon any probilem should not ask for it to b
j ublished in a forthcoming issue, as only queries
of general interest are published and these only at
our discretion. Queries cannot be answered by
tclephone or personally.

Readers ordering blueprints and requiring
techuical information in addition, should address
@ separate letter to ths Query Department and
conform with the rules,
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Standard  Model
“All-in-One”’
Radtomelcr Jor
Battery Sets only,
as shown here,

rie 120

De Tuxe Mede,
Jor Battery Sets,
Electric Receivers
uand Mains Units,

piice £2/2/0

PF

ALL

Go over your set with an
* All-in-One ’ Radiometer
and quickly trace the true
source of any trouble. You
can’t go wrong in radio
with this wonderful little instrument to
guide you.

Its never-failing aid enables you to track
down a fault instantly, Wherever it
may be—valves, batteries, transformer,
circuit, or other component—an ** All-
in-One ” Radiometer gets to the root of
the matter and registers it at once.

There is no other instrument like it
Ask to see it demonstrated at your radio
dealer’s or clectrician’s. If in any
difficulty, write direct to

PIFCO, Lid., High Strecet, Manchester.

649

Here is your Opportunity —Make Wireless
Batteries It is a Paying Proposition !

HETHER you are a Wircless Enthusiast or not, you
know what an cnormous demand there is for Wircless
Batteries—a demand which is ever increasing by leaps
and bounds. [f vou are a Wireless Enthusiast you know also
that vou and millions of others are ceonstantly on the look

out for BETTER Batterices.

Herc is a wav in which you can meet the demand for BEFTER Batteries
and Profit Financially —make them yowrself in your Spare timo by means
of our Pat:nted Mcthod and Formula. By making your own Batteries
you can SAVE money—by supplying your friends and others you can
MAKE MONEY—and yvou may make up to £300 a year per licence !

ANYBODY CAN DO IT!
YOU Can It has probably
never crossed  your
. mind before. You have
Do this : thonght of batteries as
*‘Technical” things—
always regardedd  them  as  something

*mysterious.”

The exail opposite is the case. Study
the pictures on the lett and you will sce
how really simpie
atis.

You will need no
expensive ‘“plant™
or machin only
a few simple tools
and hand presses.
You need have no
specialaccommoda-
tion—a start can be
niade upon your
present Kitchen
‘Table. The Children
can help you.

WE WILL TELL
YOU HOW

You may hnow
nothingabout Wire-
less or Electricity
1t docs not matter in
the shightest,  We
will tell you how to
do it—FREE. After
recesting  our n-
structions you can
sturt right away to
Mannfacture ! And
theworkisintensely
interesting as well
as easy —more
fascinating than
making your own
Wireless Set! The
saving is huge—an
averuge weorker can
complete a 80
voit H.T. Battery in
2 hours at a cost of
23 approximately
Compare this with
Ship Prices !

Muke your Friends’ Wireless
Butteries and MAKE MONEY.

Consider what this means to you. Not
only can you SAVE Money on your own
Batteries—and get BETTER Results—but
directly your friends kngw of them they
will want some, too! Thus you can begin
to build up a profitable Sparc-time Business
and reap a Golden Harvest from the Wire-
Iess and Electrical Market. Mauy men are
alrcady. making ° camfortable - EXTRA
inconws in this Pleasant, Easy Way.

There's MONEY in it—big money if you
are enrergetic and anxious to get out of the
rut! What could you do with £300 a year?

PROFITS GUARANTEED.

Your market is unrestricted—it can
never be overcrowded—you scll where you
like and when you like. 1f nccessary, we
will purchase sufficient of your output to
guarantee you a weekly Profit, providing
it reaches the required standard of
efficiency, which is easily attainable. We
will continue your training FREE uatil you
reach that standard—that's fair, isn’t it?

Don't hesitate—if you bave never seen a
Battery before you can MAKE money this
Let us explain this GILT-EDGED,

way,
HONESE PROPOSITION fully. Write
at ONCE! Make your SPARE Hours—

GOLDEN Hours.
SEND THIS FORM FOR FREE
INSTRUCTIONS HOW TO START

¢+——COUPON

i ToMr.V.ENGLAND-RICHARDS,
The ENGLAND-RICHARDS Co.,
Ltd., 1,222 King's Lynn, Norfolk,

Sir,—Please send me at onss, and
FREL, full details as to how I can
Make Wircless Batteries and Make
Money at Home in my spare time.
1 enclose 2d, stamps for postage.

[ 4

Print your naine and address
boldly in capital letters on a plain
sheet of paper and pin this
coupon to it.

Amateur Wireless,” Sept. 24, 1932

Mention of ‘ Amateur Wireless ** to Advertisers will Ensure Prompt Attention
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BROADCASTING STATIONS

Broadcasting Stations classified in order of wavelengths. For the purpose of better comparison, the power

E R” indicated is that of the carrier wave.
& Kilo- Station and  Power Kilo- Station and  Power Kilo- Station and  Power
= Metres cycles Call Sign {Kw.) | Metres cycles Call Sign {Kw.) | Metres cycles Call Sign (Kw.)
/ A ¥ 19.737 15,200 Zecsen (DJB) ... 8.0 288.5 1,040 Scottish National 50 0 4724 635 Langenberg ...... 60.0
- 25.4 11,810 Rome (2RO)....., 15.0 2885 1,090 Swansea 0.12 476 630.2 Sebastopol  ...... 10.0
; 25.53 11,751 Chelmsford 201 r1,03r ‘lampere . . 1.0 480 25 North Regional 50.0
S1%s B (C(_lGl"iASA\') lg ‘é!ll 1,03c Viipuri ., . 130 4888 617 Praguc ............ 120.0
1.25 9,59 isbon 0 93 1,022 Kosice .. o 25 493.4 608 ‘Trondheim 1.2
Test th (£ agall‘lst 31.51 9.5;0 Z:amlc(bbaj:l;....).. 0.5 292 7 1,021.5 Limoges (I'IT)... 0.5 5008 599 Ylorence (hrenze) 20.0
— 81.38 9,560 escn ) ... &0 206.1 1,013 Huzen .. . 85 502.4 Nijni Novgorod 10.0
a" Others we are 32,269,300 KRabat ... e 0.5 298.8 1,004 ‘lallina ., 110 500 ;;g Br’ussels (5\'0 1) 15.0
confident you will 33.0 9,090 L.L. Paris 0.5 301.5 ‘95 North National 50.0 518.8 578.9 Vienna ............ 15.0
h § cle » 48.756,865 Vitus/Paris 304.9 984 Bordeaux (PTT) 13.0 also testing on 1,254 m. from 7.0p. m,
choose 650.0 6,000 Moscow ......... 20.0 306.5 957 3 Radio Vitus 1.0 (Mon., Wed.,, Sat.),
58 5172 Yrague ... 0.5 307 077 Zagreb (Agram) 075 525 2 Riga
The technical dpren congratulates 198.5 1,520 Riga (test) . 18.0 307.1 ,76 6 1'alun 0.5 627 ff s l.afcm,o 3.0
‘Clix’ on the design and efficiency 208 1,460 Antwerp 0.3 300.9 68 Cardiff . 1.0 532.9 '69' Munich T 15
of the 'Clix' " Master " Plug. 207.83 1,447 Yranchinont .. 0.2 3128 959 Cracow 1.5 547 553 Sundsvall. " 100
2085 1,43%.5 Budapest (2)....... 30 | 8128 o59 Genoa {Genova) 100 | g5g 335 Pudapest{l).... 185
POPULAR WIRELESS 210 1,430 Magyarovar . 15 315 gs50 Marseilles ......... 1.6 550.7 336 Kaiserslautern ... 1.5
says: 211.3 1,420 Newecastle,,, 1.0 3188 o941 Naples (Napoli) 1.5 55@'7 536 Augsburg .03
“Radio enthusiasts who | 2143 7400 Aberdeen - 10| 3188 gy Sona 503" 533 Wilno ... 160
have experienced trouble 214.3 1,300 Warsaw (2) ...... 1.9 {Rodno R:«dlo) 1.0 566 s30 Hanover 0.3
trom soft pronged or too 215.4 1,392.5 Bruxelics Dresden 025 [ 5691  527.1 Grenoble (T . 20
rigid plugs and tapered Conference 0.2 Giteborg 10.0 500.3 527 Freiburg 0.25
H.T. Battery sockets will 217.1 1,382 Konigsberg ..... . 08 Bredlau .. .. 60.0 5747 s22 Lj ubljana T gl
welcome the ‘Clix' | 218 1373 Salzburg 05 | 3282 g1y Poste Parisien. 600 | 644" 3538 Ragan (RVIF). 100
“Master” Plug. 220  1,363.2 Béziers . 0.5 3322 ¢oz2.8 Milan 7.0 720 16.6 Moscow (PLT) 20.0
222.9 1,344.6 Cork (6C .12 835  £6 DToznan. 19 | s 5077 Osteround. 06
£226.11,327.5 Fécamp - 100 | 3382 &8 Brussels (No.'B) 150 | goo  fof giers 125
227.41319" Flensburg - 05 | 3417 £ Brunn (Brno) .. 350 | a5 3436 Sverdievek (KV5) 50.0
230.6 1,301 Malmd 12 | 3452 869 Strasbours (PTT) 115 | giey  Je3s Rostoy (Don) ... 20,0
2334 1,292 Kicl . 0.25| 3488 860 Barcelona (EAJ1) 8.0 R RS o 500
METAL TO METAL COB- 235 1,283 l.oodz. 212 3851 &855.5 Leningrad{RV70) 20.0 0375 320 Kharkov (I(V4) 25.0
ID. TACT. FIRM GRIP, FULL 2356 1,274 Kristianss 0.5 852.1 852 (raz ............. 7.0 0677 310 Alma Ata 100
* BURFACE CONTAC?T 237.2 1,265 Bordeaux- 3558 &43 london Regional ..0.0 1000 3 Leni . 100.0
1l  wnm AWy BT « 0B Sud-Ouest 2.0 | 358  §3% Moscow (Exp)... 150 | lgge 300 (Srierad. Nooid
o BATTERY SOCKETS. 238 1,260 Ni w05 | 0.5 A3 Mublacker. 60.0 | 'orie 290 100.0
Yull range of markings. 2gsg !,2;6’ guruhbcrg . gg 333.3 &25.3 Algiers (PTT} ... 16,0 10711 280 ’
239.5 1,2 inche . 04 864+ &ry Mergen ............ 1.0 !
fupplied <tk Send for Hlustrated 21061247 Stavanger D05 | Se7e 818 Fredriksstadln 07 _ LZa )
Folder *A' of al} 040 . i 1,083 277 Oslo ............... 60.0
shonks nnd 242 1,238 Belfast . . 10 368.1 815 Bolzano.. . 1.0 > :
insulators. *Clis® products. Basl 0.65 . S o | 1,108 271.2 Miusk (RV10) ... 35.0
244.1 1,229 sic . . 065 368.1 815  Heisinki .. 132 N =
2459 1,220 Berne. . 05 | 3681 815 Seville (EAJ5)... 1.5 | L1 2085 Moscow Lopoff... 75.0
2459 1,220 Cassel . 025] 8693 Srrr Radwo L (Paris) 1.0 | 11538 260" Kalundborg...... 75
2459 1,220 Linz .... . 05 also on 33 m. {gogo Kcs.) ]"1,"5 256 Taschkent 25.0
247.7 1,211 ‘ITieste ... 10.0 3722 &o06 Hawburg ......... 5 ]';00 250 Istanbul 6.0
249" 1205 Yrague (Strasuice) 5.0 376.4 797 Scottish Regional 50.0 | 1,200 250 Reykjavik. 21.0
250 1,200 RadioSchaerbeek 0.3 $80.7 788 Lvov............. 0 | 12295 244 Boden 0.6
Lectro Linx Ltd., 254, Vauxhall Bridge Road, S.W.1 251.1 1,rg5 Juan-les-Pins ... 0.5 385 770 Radio Toutouse 60.0 [ 1,280 233 Novosibirsk ...... 1.0
—————————————————————————————— 252.81,1%6 DBarcelona (EAJ15)5.0 335 770 Stalino (RV26)... 15,0 | L2700  245.3 Luxemburg
253.4 1,184 Gleiwitz ......... 5.0 3806 770 Archangel......... 10.0 (tests) 200.0
255 1,175 Toulouse (l’l 1) 10 3808 770 lcipzig .. 0 | 1,304 230 Moscow ('l rades
257 1,066 MHorby ..., ..10.0 301 761 DBucharest .. mons) 165.0
£59.3 1,157 Frankfurt- M 17.0 3989 752 Midland Rey 1,348 222.5Motala ....
26106 r.ry7  london r\auonal 50.0 403 743 Sottens ., .0 | 1,380 217.4 Bakou .
203.8 1,137 Moravska- 408 731 Katowice . 120 | 14118 2r2.5 Warsaw....
Ostrava 11.0 | 4114 720.1 Madrid (EAJ7)... 2.0 | 14457 zo7.5 Eiffel Tower .
2v5.4 1,130 Lille (P'LT) 1.3 413 725 Athloue (tcsts) . 600 1,481.5 s#02.5 Moscow RV1
208.8 1,124.5 Valencia, . 8.0 413 7:5 Dublin ......... 12 J1538 195 Ankara........
267,06 1,120.9 Brewen . 0.2 416.4 720.5 Radio Maroc 1.554.4 193 Daventry (Nat) 30 (]
£60.4 1,112 Bari .. 20.0 (Rabat) 6.0 | 1600 1&7.5  Irhutsk
27‘15.4 J,mg ll(t-nuc(sl 1 . 13 4193 716 Bcrlind ............ 15 ! {RV14) 100
£78.7 1,006 Turin (Totino) ... 7.0 424, o7 Madrid (Espana) 2.0
2105 rioNs Meilsberk s 000 | 4304 5oy Nelarada b 39 i) b LA L8 L
208.5 1,073.5 Bratislava......... 140 | 4354 639 Stockholm ... 550 |9e3® 153500esen 750
281 1,067 Copenhagen ...... V.75 441 680 IRome (Rorna) ... 60.0 ]'7% 134 Lahti 54'0
282.2 1,063 l.isbou ((,ll\'\) 2.0 447.1 671 Paris (I"IT)...... 6.0 et T i
o . £ay 4 : r |1,875 160 llilvers 8.5
283 1,058 1nnsbruck.. . 05 4J3..’ 662 Danzig ..... 0.5 | 1’035 Kaunas .. 70
283.6 1,058 Berlin (i), 05 [ 4582 662 Klagenfurt .00 05 |g252 155 pAMORS. o -
2836 1,058 Magdeburg 05 | 435 60 RadioAgen.... 05 [5°%  HIOIEOREES I 0o
ggg.o 1,058 S'tcttin i 0.5 | 436.6 557 Sau Scbastian 2000 1025 Kiind ‘;ffust‘;:"s o
= - H 1,049 Montpellier.. 0.8 (1XAJ8) 06 |~ Onig, -
CE:gl l';‘utd: :u.per “ﬁua:nt 287.1 1,045 Radio Lyons...... 10.0 4504 653 DBeromuenster ... 60.0 Hausen (press) 15.0
= o a !ncorpor e$ £88.6 1,040 Bournemwouth ... 1,0 4658 64y l.yons (PIT) ... 1.5 | 4,000 75 Konigswuster-
a perfect lightning arrester 258.5 1,090 Plyinouth ......... 0121 4658 647 Tartu............... 0.5 lNausen (press] 15.0

and a tubular variable
condenser, so providing volume
and selectivity control, a static sessiersy
oliminator, and an ideal aerial
fut-wt. 1.‘::l c'o.p. ca:;lot fail : G
mprove vastly performancs

any set with an outdoor aerial. et your

The New “LANGMORE " No. Gl

RADIO-GRAMOPHONE CABINETS in FIGURED OAK

And—it carries a £100 FREE In- Size overall, 3 ft. 6 in. high by 21 in. wide by 15 in. deep.

surance Policy. From your local Copy THE TOP SECTION. Size. 4} in. high by 18 in, wide by

radio dealer, or send P.O. for 2,6 14in. deep.

direct to the manutacturers : f h THE CENTRE SECTION. Size 10 in. higk by 18 in. wide
ol the by I4 in. deep, to take a panel cither 18in. by 7in. or {8in.

CLIFFORD A. PRESSLAND

il "i**:?fi;.fi:,.m.. WIRELESS
MAGAZINE

by

THEBO'ITOM SECI'ION Size, 16in. high by 18in, wide

by 133 in. deep With “CALLEON,"” as illustrated, or

“CATHEDRAL?" Fret Fronts,

Wooden panels to fit, with oval aperture, 12 in. by 5! in.,

/= extra,

The whole of th: blcl( is enclosed by double doors, so that all
rts are easily accessi ALL are fitted with hingsd top,

E. savy platform to take a 12-in. turntable for the Gramophone,

and a substantial basebcard for the Wirelcss Sat.

Now Beautifully Finished Jacobean Oak

on Sale NEW ILLUSTRATED CATALOGUE FREE 4 9 / 6
Pri | THE MISCELLANEQUS 'TRADING CO. LTD. each
rice - 1/- 13 & 17, NEW OXFORD ST., London, W.C.I, Packsd FREE and sent

Phone: Holborn 4894,  Trade Inquirles Invited  Corriage Paid toany address
n Great Britain.

Scientific | The ldeal Set FOR BEGINNERS AND EXPERTS—THE “AW.” “WIZARD.”
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CHART!

“This is without doubt one of the most valu-
able charts yet published, as it can quickly
glve you the four foilowing factors,:

1, Current; 2, Watts; 3, Volts; 4, Ohms.
Drop us a line and we will send you a copy.

If you are thinking of constructing a set at
the present time, conslder uslog WATMEL
Components—** They get the best out of
any set,”’ and we have three specialltles at
the present -Potentlox s, Ree
s.stances and Coils.

ADVANTAGES:

1. NON-INDUCTIVE. This is because the
resistance element is not wire.

2. Furthermore, th~ wire contacts shown
niake contact with the resistance element
<0 that the moving contact does not wear
out the element. ‘1his guarantees cven
and true contact always.

3. " he extremely jirm and eren contact with

clement. This is obtained by a new
1 «tented clamping cone which directly
it is screwed down forces the sprung
cxternal ring against the wire band. The
pressure is so great that perfect all-round
cantact is made with the clement which
will not vary under any circumstances.

4, Self-cleaning wiping contacts—this en-
sures. pecfectly clean contact always.

5. Silent in operation. 4,6
d this r 3)

6. Priog
We rec (Ty|
only for valaues above 50,000 ohms where
wire-wound potentiometers are not re-
quired. Patents for this new resistance
have been appHed for.

1f you Have any difficulty in obtaining
Warmel Components, WRITE DIRECT

TO US.

TRADE ENQUIRIES

INVITED

GET.THE BEST OUT OF ANY SET

Watmel Wireless Co., Ltd,, Imperial Works,
High Street, Edgware.

Telephone : Edgware 0323, 'M.C.70
AR iR TR S TR, SERELY

oG

MHere“OuUserver' reviewshe latest booklets aie e
Joldersissued by well-known manufactusers. ij
vyou want copies of any or all of them FREE OF
CHARG E, just send u postcard giving the indes
numtbers of the catalognes required (shown a:
the end of cacl paragraph) 1o Postcard Radio
Literasure,”” “AMATEUR WIRELESS,” 58/61,
Fester Lane, E.C.4. * Observer’ will sec thiaz
you gee all the literature you desire. Pleass
write vour naine and address in block letters.

K.B.’s Latest
FIYAKE my tip and get the new pocket
folder of Kolster Brandes' sets and
radio-grams. There are some *“stars ™" such
as a six-valve mains-driven super-het. and
the new inexpensive Cobra threc-valver.
Copies of this pocket folder can be obtained
fice on request. 842

Automatic Tuning

Automatic tuning has been introduced
on the Zetavox eight-valve super-het.
Automatic volume control in cembination
with automatic tuning means that once
the control is set, any one of the stations on
the automatic dial can be brought in at the
same strength, and with practical elimina-
tion of fading. The Zctavox chassis 1s
desciibed in a new booklet, a cepy of which
L have just received.

The Telornor

When building your ncw set, why not
try the new Telsen Telornor, which will
enable you to get 2 very neat panel layout
with all the controls grouped together on
one escutcheon plate? The Telornor is one
of the new components described in the
latest Telsen catalogue. 844

Becker Switches

Some very well made moulded switches
are in the new Becker range. These are
suitable for mains switching and for many
wireless jobs, such as radiogram change-
over. Some of them are of the onc-hole
fixing tvpe suitable for panel mounting.
Get the new Becker folder and see the range
for yoursclf. OBSERVER. 845

ELECTRADIX
BARGAINS

SEE
SEPT.-OCT.
SALE LIST

ELECTRADIX RADIOS,
. 218, Upper Thames St., E.C4

‘Phone : City 0191,

We supply all good quality Radic Recaivers,
end Accessories cn deferred terms. Large stocks
are cayned and ordsrs are executed promptly.
Scnd list of requirements and a quotation will be
tent by return of post. Price List frec cnrequ:st.

MANUFACTURERS’ KITS

NEW COSSOR MELODY MAKER, With
Model 335 (just released). Complete Kit ¢ o'
of Parts, Valves, and Loud-speaker and I
Cabinet. sh Price, £7 176, %)
And 11 monthlv ravments of 14 10, oraer
] NEW TELSEN JUPITER S.G.3. KIT.  With
Conplete set of Co ts less Valves. /
Cash Price, £3/17 -, =
And 11 monthly payments of 7'=. order
"NEW LISSEN ~SKY SCRAPER”  With |
KIT, including Valves, 8 I3
Cash price £4/9/6.
And 11 monthly pravmentas of 8,3, order
NEW TELSEN AJAX 3. Complete Sct  “With
of. parts for Det.; 2 L.F. Receiver, less 5/’8
Valves. Cash Price, £3/1,6.
And 11 monthly payments of 5,8. order
READY RADIO “METEOR"” S§.GC.3
KIT, including cabinet, valves, and moving With
coil unit. Cash Price, £8/17,6. /
And 11 monthly payments of 16,8. /<
This Receiver tunes to Ultra-short Waves. order
READY RADIO 303 KIT. Cabinet Model, With
including moving-coil unit and valves. IO/_
Cash Price. £6/17/6. |
And 11 monthly payments of 12,9, order
ACCESSORIES
NEW ORMOND PERM. MAGNET Wiih
MOVING-COIL L.S. UNIT. (just releazed) 5 /4
Cash Price £1, 18,6.
And 7 menthly payments of 5/4. crder
ATLAS ELIMINATOR, AC.24, 3 HT. With
Tappings. 20 M., A output. 5/
Cash Price, £2,19,6. =
And 11 monthly payments of 5,6, order
NEW R, & A. “CHALLENGER"” PERM. With
MAGNET MOVING-COIL UNIT. 5 /
Cash Price, £1/15,« 1=
And 6 menthly payments of 5,8. order
NEW EPOCH 20c PERMANENT With
MAGNET MOVING-COIL UNIT. 5 / 7
Cash Price, £1/15/-.
And 6 monthiv peyments of 5,7, order
NEW BLUE SPOT 99 PM. Wih

MOVING-COIL UNIT. The
finest of the new Permanent
Magnet Units. Cash Price,
£2/19.6.

order
And 11 monthly payments of 5,6.

5/-

NEW R. & A. ““ VICTOR' PERM. MAG.

MOVING - COIL REPRODUCER DE -

LUXE. With 6 Ratio Transformer and Cad-

miuvm olated Grill . Cash Price, £3/10/-,

And 11 monthly gaymenis of 6,5,

ELUE SPOT 100U. INDUCTOR UNIT.
Cash Price, £1/12'6.

And 6 monthly peyments of 52,

With
5/5
order
With
5/-
arder

To avoid delay, will customers kindly send Brst

rayment with order.
Al above carriage paid.



Mms Power —
for your Radio

Here is a Mains Unit that will run a 3- or 4-valve

Receiver from A.C. Mains. Iigh ‘Tension and raw

A.C. supply for A.C. Valves solves your H.I'. and

I.T. proglems. Scrap your batteries and accumu-

lators now and increase the range and selectivity of

your Radio set.

HEAYBERD MAINS UNIT, MODEL M.W.1.

Alternative Outputs: 50 m/A. at 200 volts, or
30 m/A. at 150 volts. L.T., 4 volts 5 amps for
A.C. valves.

Tappings : 60/120 volts var, S,G., 180 volts and
200 volts fixed.

Incorporating Heayberd sterling components

and Westinghouse Rectifier, Compiete in neat

T

metal case—ready to switch on. Fully Guaran-
teed. Price, £6 7s. 6d.
Models at all prices to suit all types of receivers,
for A.C. or D.C,, are dealt with tully in the New
Handbook.

. Pst
i \# for Heayberd
| * handbook on

Mains Workin

I enclose 34 stam&sa or
| New Handbook of Mains
.-\ Equipment. Packed with

-\Technical Tips, Service
Hints and "diagrams

Address............

weaeseesase Seees

arsesssaes

B T TR A1

F.C.HEAYBERD & Co.

10 FINSBURY STREET, LONDON, E C.2
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“ TUNING A SHORT-WAVE
RECEIVER”
(Continued from page 630)
reached with the carrier satisfactorily in
tune.

1f your short-wave recciver or adaptor is
equipped with a variable acrial coupling
device, make this coupling about 50 per
cent. “‘in,”” whether it be by mcans of a
variable condenser or a movable coil.
Making the coupling too tight will, no
doubt, increase signal strength to some
extent, but it will also introduce many
further troubles and the receiver will
probably become ‘“‘live”; that is to say,
the tuning will alter when your hand comes
near to any metal part of the set. If your
receiver uses a high-frequency valve in
front of the detector, however, this cffect
will probably not be noticed at all. The
above remarks apply in general to all
receivers or adaptors of the straight type
which do not work on the super-hetcrodyne
principle.

Therefore, we now step to the super-
heterodyne type of outfit, which may, of
course, consist of either a complete super-
heterodyne receiver or an ordinary receiver
used in conjunction with a convertor. This
type of outfit is undoubtedly the casiest to
tune, and this, perhaps, adds largely to its
general effectiveness, as the results obtained
do not rely to such a great extent on the
skill of the operator.

Assume we are using a convertor in con-
junction with an average type of screen-
grid three-valve receiver. The most
important thing to remember is that
volume is not controlled by the reaction
condenser on the convertor. Volume is,
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instead, controlled entirely by the normal
reaction condenser on the receiver itself
and the convertor must be in a state of
confinunus oscillation all the time. Only
when both the convertor and the receiver
or sccond detector .are oscillating will you
be able to hear any carrier waves. Once a
carriecr wave is found, slacken off the
receiver reaction control and generally,
without further adjustment, you will now
hear the required station.

Thus with an outfit of this type, it is
possible to set the receiver just under the
oscillation point and the whole outfit will
now remain just under this point, while you
can tune in all the stations on the adaptor
itself without hearing a single whistle. So
it is not necessary to be continually
“following up” the short-wave dial every
time the reaction condenser is adjusted—
at least this might happen to some exceed-
ingly slight degree, but the cffect will be
hardly noticeable.

The general procedure for tuning a com-
plete super-heterodyne receiver is gener-
ally the same as that outlined above, but
controls may vary slightly in type on
individual receivers. Kemember that you
probably won’t have absolute success the
first time ‘“out” with your short-wave
receiver and a few nights’ practice will
certainly be well spent. You will probably
gather the impression that the short-wave
world is full of code and telegraph stations,
but a few hours spent in careful searching
will (provided atmospheric conditions are
reasonably good) prove that this is not
correct and that there are quite a number
of really interesting stations to be tuned in
below 100 metres.

One minute from Moorgate Stn

The ACME of
CRAFTSMANSHIP
High Grade RADIO .,

GRAMOPHONE
CABINET

of exclusive modern design, |
with record wells, handmade 3
and polished, oo Queen Ange | N

legs.
Pigured Oak, .. 27 13 8
Figured Walout or
Mabogany .. 9 9 ©
(Carriage Taid.)
Hustrated Catalogus Free,

Cabiucts made to order a _,'.‘.

specinlity. =2
GILBERTG 1
Cabinet Maker, SWINDOY l S
Estiroates Pree.  Estd. 1866, 144

MATERIALS SUPPLIED FREE

in Profitable Spare Time Employment
making Leather Matting at Home
Finished Work Bought at Fixed Rates.
Write for particulars, Dept. D420.

ARNOLDS (Wellinghorough) Ltd., Wellingtorough.
| —

LLET “AW.” SOLVE
YOUR  WIRELESS
PROBLEMS

FUSE HOLDERS AND
e

SPARE FUSES, LONG FUSE.

or 3 amp,

Advert. of Belling & Lee, Ltd, Cambridge Arterial Rood, Enfield, Middlssex

©
™,

60, 150, 250, 500, 750 ma, 1, 2,
SHORT FUSE for wanderfuse only, 60 and 150 m, a,

Each rating a diffcrent colour, avoiding possilility of error.

FUSES

SINGLE SAFETY
BASEBOARD
FUSE-HOLDER.
Fuse carried on lid,
making shocks
impossible. Complete
with 1 amp. fuse 1’6

2TWIN SAFETY
BASEBOARD
FUSE-HOLDER.
Fuses carried on lid,
rendering shocks
mmpossible, Complete
with two 1 amp. fuses.
2/6

SINGLE OPEN
FUSE-HOLDER.
With 1 amp. fuse 9d.

4 PANEL FUSE-=-
HOLDER. For panel

mounting, With 1
amp. fuse .. 16
FLEX FUSE-
HOLDER. With 1
amp. fuse o b

6 WANDERFUSE.
With 150 m,'a. fuse 1/-
7 * SCRUFUSE,"” Not
bulb, not cartridge,
yet both | oo Ody

5 dierent colou-coded
ratings 60 to 750 mfa.

Dealers will fit other

ralings in any of these

holders at the time of
purchase,
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Fit Dario Valves in your receiver and its sensitivity, range, and volume will increase .
enormously. Do not tolerate valve deterioration. Why let those worn-out valves Al
spoil your reception when, at such a little cost, you can restore the ongmal sensitivity )
and purity of your set with Dario Valves. You will be amazed at the improvement. !

FREE—

technical information. [f you are in doubt as to the valves you should be using in your
receiver, write to us for a Free Valve Inquiry Coupon and we shall be pleased to
tell you the correct valves for your set.

Write to us now and we wijll send you free the Dario Booklet, which
illustrates the full Dario range of valves, together with slopes and all

. ! ! bamio SDAR'%.Z'VB‘?LI MAEVES e = | DARIO A.C. MAINS VALVES (I H.) -!
o L creenodion Bivo .. 00 7
! I DARIO Screenodion Variable Mu .. 13,6 : | DARIOYA.C. Screenodion .. o - 1306 -
" | | DARIO Universal Bivolt, reduced to ..  5'- | DARIO A.C. Super Screenodion (Steep I
U8 /7| | DARIO Super H/f Bivolt, reduced to .. 5= I slope) 61
. | DARIO Detector anolt(non microphonic)to  5/- : | DARIO AC. Varuable Mu Screenodion .. 136 1 i
| DARIO Super Detector Bivolt reduced i | DARIO A.C. Super Detector reducedto..  9/6 :
. i from 6 6 to 5'- i I DARIO A.C. Super H.F. reduced to .. 9/6 N
| | DARIO Super Power Bivolt reduced to. 66 ! | DARIO AC. Super Power .. .. .. 10- ¢ a4
| ! § DARIO Hyper Power Bivolt reduced to .. 7- 11 . R L
. DARIO Polyodion (Multi-grid) .. .. 126 § | DARIO AC. Polyodion (Multi-grid) .. 136 | ‘-
'~ | I‘"---‘---'-‘"-'_"""1 ettty
{ ! DARIOD.C. MAINSVALVE20-VOLT(L.H) j ! FULL WAVE RECTIFYING TUBES
i DARIO D.C. Screenodion 15— & ‘ (4 vOLT A.C) !
| | DARIO D.C. § o T |l 1 ) DARIO EW. (2x250 v-60 ma) .. .. 9/- :
- <\ $E o SHEECLICECTIpIE Rl ; ! DARIO FW.2 (2x350 v-120 m.a.) N TV
L L DARIO D.C. Super Power .- 126 « « DARIO FW.3 (2v500 v-120 m.a,) . 14y
% ' DARIO D.C. Polyodion (Multi-grid) .. 156 4 l Also the usual 4-volt Battery range. '
2 -7 - —  ————— — — — — —— — — — o - - ——— —— — —— ——— —

IMPEX ELECTRICAL LTD., 538 High Road, Leytonstone, London, E.t11

o STENIBAG

RADIO CABINETS
“ First in Their Cluss’
MODFL V2i. Beautifol Radiogram
Cablnet 3 ft.2in. high, L 1t 1uin

wide, 1 ft. 4}in. deep, Avcnmuodates any

type of Gramvphone Motor and set with

Bassboard, 18 io. by 14 in. or smaller.

Hand polisbed.  pRricES: (an

OAK - - -£315 0 Hodels

MAHOGANY - ~£4 0 0O Carriage

WALNUT - -4 50 Forward)
STARD 80
Write for Freo N {Qallery) ]
e 1’ art hern Nat ona!
’ Catalogue  of | IRasio" Exhibition
Model Latest Molels City Hall,
Post Fiee. Manebe-ter

Bept, 28—0¢t. ~

STENIBACLEd, PN &% Bex soan,

E No. Vz

PROTECT YOUR VALVES
FROM ACCIDENTAL SHORT-CIRCUITING

BY FITTING
THE “BUSCO’’
FUSE SWITCH

All “BUSCO"*
Switehes hava
Seli-clezning Contacts

3/- EACH

tnd “Set Crackling®’ is

Post Free Saleguarded through the

Complete Vice-like Grip at

with Fuse Contact Point3.
Buldb

BUSBY & Co. Ltd, Price §t., BIRMINGHAM

SET EXPERTS

ARE SFT OV

IGRANIC

Tunewell All-Purpose H.F. Choke.
Waund an hotlowsrored mouldipe. ¢apreit
redoced  to  atrolute  minimlin.  Rewal
unequalled by any other. Rense 20720630
metres, 3,6,

“Guide to
supm RADIO”

8 BI.UE PRIN'I'S

Tunewell Volume Control.
Ipereasea power of reception.
Lesres much lesy than with
ordinary  types, Losarith-
méextly wonnd with denble
silk-coveredt wire. Paperidaid
bstween windlogs. Type V
All sizes up to 50,000 ome,
5,6, Prom 00 to 160,00
ohm~, 8. Type P, Variahl
Reei«tance o Potentiometer.
Fqual resictance  letween
stide,  Max, Dissipatien 3
watte. b 0.

This interesting Guide has al-
ready shown many thousands the
way to Super Radio—at lower
cost. It incorporates 8 Blueprints
(Bandpass All Mains 3, S.G.3,
S.W.3, Kit Eliminator, etc.) and
details of the New Tunewell
Super-Radio Components.

Whatever the set, Tunewell Components will give
you better results. Get this Guide now—FREE.

FILL IN AND POST THIS—NOW!

e e e = —— e a—— = —
To Tuncewell Radio Ltd,, 34, Station Rd., London, N.11.
Post in Nend n Guwde to Naeper- Rudw” o

unsealed ' S,
s neelaps, !
hal,
! lmul
tuinped, Ca e W ceesseeeeeaees
to—TUNEWELL
RADIO, LTD.
54 Station Road,
Londan, N.1%, B R S S IO 00 L. AW

TUNEWELL

—"

Aedidr 30 00000003000A0

My nearest dealer js




PREPAID ADVERTISEMENTS

Advertissments under this head are charged
THREEPENCE PER WORD, minimum charge
THREE SHILLINGS. DEPOSIT SYSTEM.

As the publishers cannot accept responsibility for the bona
fides of advertisers in this publication, they have introduced
a system of .deposit which it is recommended should de
adopted by readers when dealing with persons with whom
they are unacquainted.

The amount of the Deposit and Fee must be remitted by
Postal Order or Registered Letter (Cheques cannot be
accepted), addressed to
““ AMATEUR WIRELESS’’ ADVERTISEMENT IDEPARTMENT,

58/61 FeTTER LANE, LONDON, E.C.4

ENGINEERS.—Sit down and think this over. Wc belleve
that our 200-page handbook, °* ENGINEERING OP-
YORTUNITIES " will show you the way to well-paid,
permnanent, and progressive cmployment. In any case,
the handbook costs nothing, and it will at least show you
various surprising possibilities about which at present
you know nothing. Can you, can any man, who cares a
hoot about his future, afford to aliow this opportunity
for a worth-while job ‘to pass unheeded?  Think it over.
Can you? Wo want you to read ** ENGINEERING
OPPORTUNITIES.” Among other things it gives dctails
of all recogunised Examinations (A.M.Inst.CE., ‘AM.1.-
Mech.E,, LE.E., G.P.O,, ete.). outlines modern home-study
courses in all branches of Civil, Mech., Elec., Motor,
Radio, Acro and Talkie Xngineering, and explains the
unigue ad\anug(s of our Xmployment Department. The
?{ uite frec. Send a post-¢drd for your copy NOW,
We romise that it will be a moment of your time well
spenf—l‘he British Institute of l.n(:ilm:l’lngL0 echnology,
109 Shakespeare House, 29-31 Oxford Street, London, W.1.
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RADIO AT LESS THAN COS8T! Kits and Components.
8end list of requirements. Tw: enty to 80 per cent. savlng on
any circuit guaranteed now. ** This weck's special,” com-
prising limited stock, quality components below cost
(Dubilier, Burndept, cte): L.F, Transformers, 1/3;
Rinocular H.F. Chokes, 8d.; Spenker Units, 1/i1; v.-con-
densers (.000S, .0003), 11d.; f.-condens-rs, v. hnldch. 3d.;
g.-leaks, 4d.; \'alves. mnnnte"d 2/t1.  Kits (with dia-
grams), S-v. 8.G. 18/6; 3-v., 10/63 2-v., 8R4, Over 10'-
sent C.O. l)—(ity Radlo Surplus Supy 1 8, 14 Cursitir
Strect. B4,

“Amateur Wireless and Radiovision." Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immcdiate{ following.
Post free to any part of the world: 3 months,
4s. 6d.; 6 months, 8. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Chegues
should be made payable to ™ Bernard Jones
Publications, Ltd.”

General Correspondence is to be brief and
written on one side of the paper only.. All
sketches and drawings to be on separate sheets,
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Communications should be addressed, accord-
mg to their nature, to The Editor. The Adver-
tisement Manager, or The Publisher, "Amateur
Wireless,” 58-61 Fetter Lane, London, E.C.4.

RYALL'S RADIO, 33 Chancery Lane, London, W.C.2.
New, surplus, and tested used radio componcn'.s at very
reasouabie prices.  Write for free list or inspect our display
personally, We purchase approved g for cash, or
accept same {n part payment for new only.

BRYCE PRODUCTS.—(irade *“ A" quality Mains Trans-
formess and L.F, * Constant Inductance " Smoothlng and
Output Chokes. Recommeunded and tested by ** Amateur

‘Wireless.” Bryce Products.—A.B.23A, for * A W "
l{ome Lover's A.C.3, terminat t. y 20[ ; strip)
9/11. Model A.B.250, for ** \\ High-tension

61_\) and 19/11. Post free. Bryce & Co. carry stocks of
k ”* Condensers, guaranteed 12 months, 1,500-volt
D.C. test, 750-volt worklng. 4 mfd., 0/9 2 mfd., 8]0
1 mfd., 2{ Bryce Products,—Delivery of ali models or to
specification within 48 hours. Guaranteed 5 years. Write
for our lists.—W. Andrew Bryce & Co., Woodfleld Works,
Bury, Lancs. “Phone 1251.

MAINS TRANSFORMER REPAIRS.—If you have a
-faulty or burnt-out mains transfornier, we can rewind to
your requirements at very moderate charges. Write for
quotation.—The Sturdy Electric Co., Derwent View,
Dipton, Newcastle-on-Tyne.

MOST POPULA
RADIO-GRAM CABINET
ON THE MARKET

Reduced 39 / 6 Carriage

Paid!!!
Quallty Guarantesd Improved
Soundly com(rucled in selectd
osk, etc., and hai lished.
SPECIF] lCATlON —3" 3" high,
1'10° wide, 1°6" deep. To teke pan-
els uptols x 77, mlopemng
tosuit set. These cabinets allow
ample room for the followmn .
ick-up, Motor, Speaker, Bat-
teties, etc.,all for the reduced
e.:nce of 39[
lonel’enrno rr 1
cros M Order Worss s Baceds
v.v'.':. WH;!KIN Cabinet Manu-
rer, 12-26 Nelson Mews, Guerns
Southend-on-Sea, Essex. Lid., 7?' m’&;’crlﬂ:‘;

REVELATION! By fitting a ¢ Vita ** Wizard Tuning Coil
in any two- or three-valve (straight) recelver. Marvellous
results. Fitted in ten minutés. Satisfaction guaranteed.
Oaly four connections to make. Full instructions with
each ooil. Costs only 10/6. Obtainable from all radio
shops or sole manufacturers: * Vita * Radio, 230a High
Btrect, Erdington.

SHORT-WAVE BARGAIN!
SHORT-WAVE PLUG. |
IN COILS, Kes. 29 TURNS

GURPLII:I. - ’l;zansto‘rﬁers HodColls
/- parce] ostage - n
Fen, Boston, Lincs. r g

EXPEIII“TE RS’

Headpbonm fe-

IIADlo GAIINET SPECIALISTS. —Redrup Son
(A. .), 178 Albert Road, Southsm. Bend 2d.
mmp for ustrated Catalogue,

VALVES.—PMI1LF, Tungsram LG210, 6d. each; PM2,
PM6, 9d. each; PM2DX, Six Sixty 217D 1/« each, hml&slon
pussable. filament continuity guaranteed.—Below.
LOUD-‘PEAKERI.—AmpIion Wall Cones, 10/-; Senior
Hora type, 4/-; Junlor ditto, 3/6.—Below.

L.F. TRANSFORMERS.—5-1 ratlo, shrouded 1/9. Four-
pin Antl-micro, Valve Molders, 3d. each. Above subject
unsold, per C.0.D,—Tonge, 10 West Crescent, St. Annes.

POUNDS SAVED on kits, components, batteriex, Quota-
tions given, Write Childs, 29 Moray Roud London, N.4.

SD AIR DIELECTRIC

STANDARD SIZE
EACH |4 for 2/4, 8 for 4/6,
Usual §,¢ cight covers whole
8. W. range. Base-
SCIENTIFIC SUPPLY STORES, DEPT.
128, NEWINGTON c.wgzu. lomwnx LOXDON,

all Post Paid. The set
Price
18 {board Goil Holders 44,
A.W.,
8.E.
Hop 4177.

FOR APPARATUS _FOR _ ANY RAOIO |
mnms. INCLUDING TRANSMISSION. OVERSEAS |
| ENQUIRIES INVITED ; ANY APPARATUS SUPPLIED.

Wl‘TRIIOTIONM. WORK UNDERTAXEN.
w« undcrhke to solve your Frobl inctuding
Licence. Whatever your diffculty, write us.

Sealnt

MODERN RADIO GRAMOPHONE CABINETS.—The
most wonderful bargalns ever offered. Made by skilled
craftsmen and hand polished. Finished figured walnut,
mahogany, and oak, 70/- Satisfaction guaranteed. Trade
{nquirics ~ invited. —Bsmclough Cabinet Maker, Nclson
Btreet, Southend-on-Sea.

OAK CABINETS.—Beautifully finished, hinged lid *
14 in. by 7in. by 101in., 7/6 16 in. by 7in. or in., and
18in; by 7in. by 10In.,'8(-; 21 in. by 7 In. by 10 in., 0/6;
Baseboards, 6d. Refunded unsatisied. 18 in. by 7 in. by
10 in. cabinet, Permcol ;ionel and baseboard, 14/6 C.P.
Other aizes stocked. Quick dispatch. Fret fronts. Baffles.
Bpeaker cabinets from 8/6. Trade supplied. All kinds of
Radio apparatus. 8énd for * Guide to Wireless,” -~
¥. 8. Gibson, 99 Burnley Road, Ainsdale, Lancs.

BANKRUPT BARGAINS.—List free with $-valve diagram,
Three-valve Kit, 22/6; 8.T. 800, 42/ » Century Super Kit,

ch.rm 3/- per query, foar or more, 2/6 each, with diagrams.

Radlo Technical Agency, (Dept. A.W.), |
2, westgate Chambers, Nowport, Mon.

|
!
S e——ee————
10,000 Gramo-motors from Stock.

Big Cash Discount Allowed !

Make a Gramophone or Radlogram. Order
loose kits und assenble them at home.
Get for 3d, our new Cé-paze catalogue
with scale drawings and lnstructions
bow (o make cabinets, gramophones or
radiograms, and what parts to choose. We
acllmotors frow /6, tone-arms, soundboxes,
1/6, plck-ups, big volume horns, loud-
epeakers, radio kits, cotoplete receiving
teta, gramophones, radiograms and parts,
lstabiished 1903.—The Kegent Fittings
Co., A.W,, 120 Old SBtreet, Londoa E.C.

75[ Mcteor 3, 40/-. Any kit Part cxchang
t. me know what you have for disposal and what you

HEPMHS to Loudspeakers 4/-, Blue Spots 5/-,
‘Transformers 4/-. Moving Coils, ctc,
quoted for. Prompt Service. 12 months guarantee,
Lowd-

rcquire. Transformers from 2/9. Dual Cofls, 3/6. Panels,
lshed 2/3. Fixed Condensers, 56d. Valve Holders an

tches 4d, Telsen Ace, 4/9 Rndlognnd 8/-. 8 ker

Unlt.s from 2/6. D.C. M,C., 18/6. P.M: M.C., 16 min-
D.C. and A.C.. chet 8.M. type al alr. 0005

\vlth " dials, 8/8.  Mica .0005, 10d. Dlﬂerentials good
quality, 1/9. H.F., Chokes from 1/, Tungsrams from 4/6,

Trade Invited. Streatham 6618,
~—— TAYLEX WET H.T. BATTER[ES_

- The Prosperity Three for A
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FULL-SIZE BLUEPRINTS

When ordering, pisase senl Postal Orler, NOT STANMDL
CRYSTAL SET (6d.

1931 Crystal Set 50 .. AW308
ONE-VALVE SETS (18. each)
Easy to Build One 5 50 .. AW304
Short-wave One valver .. 50 50 .. AW327
B.B.C, One valver 50 o 50 .. AW3H4
Portable Short-wave One 00 .. AW354
TWO-VALVE SETS (18. each)
Two Star 2 (D, Pen) .. 5 590 .. AW315
The 25/- T'wo (D, "T'rans) 60 o .. AW330
Ten-Station Two (1), Trans) .. 50 .. AW136
Inexpensive A.C. 2 (l) ‘Trans) .. o0 .. AW346
Midget Two (D, RC.) .. 50 . .. AW348
Mascot T'wo (D), ‘T'rans) 50 50 .. AW1353
ldeal Reglonal 2 (D. Trans) 90 50 .. AW357
Music Lover's ‘Two (D), ‘I'rans) . oG .. WM260
New Economy Two (D, ‘I'rans) .o .. WM265
Family ‘I'wo (D), ‘I'rans) . NG oG .. WM278
Screen-grid l‘wo (S(; T rans) a5 o0 .. WM289
Economy A.C. 'I'wo (D), ‘T'rans) 50 .. WM286
A T'wo for 7 Metres (D, ‘I'tans) . WM295
THREE-VALVE SETS (18. each)
1932 Ether Searcher (SG, D, Pen) AW325

Wide World Short-wave Three (D, RC, Tms)' AW332
New Favourite Three (D, RC, Tmns) . AW33l4

Home-l.over's All-electnc 3 (QG D, Trans) .. AW335
The P.W.H. (** Mascot *’ D, RC, "I'rans) .. AW337
Home-Lover's Batteg 3 (SG D, ‘I'rans) .. AW34t
,C8 Radiogram (SG, l‘rans) 36 50 AW343

New Regional 1" hree (D RC, Trans) W349

World-Ran, erbhort-wnve Three (D, R&, Trans) A\VJSS

The Wizard (SG, D l‘rans) .. o0 AW360
Ether Marshal (SG D ‘T'rans) . .. WM247
Five-adw: antage Three (D RC l‘ram) . WM257

Everybody's A.C. Radiogram (sc. D, Trans) .. WMass
Double Band-pass Three (SG, D Trnns) WM259

Everybody'sA.C. Rad:ouram(w:th lutomancG 8. )\VM262
New Economy Three (SG, D, ‘T'rans) . WM263
New Plug-in Coil ‘I'hree (D, 2 I‘rans) .. WM270
I‘ranspormble ‘Three (bG D, ‘I'rans) .. .. WM271
Mulu Mag “Three (D, 2 Trans) . wMa2ss

V\'MZ‘M

rci; Harris A.C. Radro%mm (D RC, I‘ram)
‘T'he Prosperity Three fo: attcnes(s(; D, I‘rans) WM296
. Mains ., . WM297

‘I'he Prosperity Three for D.C. Mains .. .. WM298

FOUR-VALVE SETS (1s. 6d. each)
Four Star 4 (SG D, RC, Trans) .. .. AW318
50/- Four (SG, D, RC ‘I'rans) .. 5% .. AW33l
Advance Four (2 $G, I‘rans) 5 .. AW356
Your llome Radlognm (SG. D, ‘RC, ” rans) .. AW358
Brookman's lhrec— lus-one (SG, D, RC, T'rans) WM233
Ether Rover (SG, D, RC, Trans) 50 .. WM266

Quadradyne (2 SG, D, Pen) .. .. WM273
Double Band-pass Tour (8G, D, RC, Trans) WM274
Everybody’s Radiogram. (S(: D L lms) WM276
A.C.'Quadradyne (2 SG, D, Pen) . wWM279
Ideal A.C. Home Suéaer (Super-het) 56 . WM290
Gold Coaster (A.C. hort-waver) 80 .. WM292
T'riple-tune Four (2 SG, D, Trans) .. .. WM293
FIVE-VALVE SETS (1s. 6d. each)
James Short-wave Super (Supcr-het) e .. AW328
Simple Super (Super-het) 00 .. AW340
Ideai Home Super (Super-het) . 50 .. WM280
Easytune 60 (Super-het) .. .. 5 .. WM284
SIX-VALVE SETS (1s. 6d. each)

Century Super (Super-het) 80 o0 .. AW287
A.C. * Century Super '’ (Super-het) ., .. AW295

" Mains Unit (1/-) .s AW295A
qupcr 60 (Super-het) .. .o .o .. WM229
Super 60 (with Wearite base) .. .o .. WM249
Super 60 (with Lewcos base) .. .o .. WM2s5t
1932 Super 60 (Super-het) 55 .. WM269
1932 A.C. Super 60 (A.C. Supcr-hct) 5% .. WM272

SEVEN-VALVE SETS (1s. 6d. each)
Super Senior (Super-het) . WM256
Super Senior (Wearite base and Lewcos cods) . WM261

PORTABLES (18. 6d. each)

Hiker's ‘Two (D, Trans) (1/-) W34S
Cieneral-purpose Portable (SG, D, RC T rans) AW351
'T'own and Country Four (G, D, R RC, Trans) .. WM282
Everybody's o) table (5-v: alve supcr-het) .. WM291
AMPLIFIERS (1s. each)
Universal Push-pull Amplifier .. . AW300
“ AW.”” Record Player (LF Push-pull) .. AW319
Qualny Amplifier (1DC), .. WM264
A-P-A (Power, Ampllhcr for A, C Mams) .. WM2735
A-P-A Radio Unit (SG, D)) 5 .o .. WM28t
Economy Gramophone .»\mphﬁer no . WM277
MISCELLANEOUS (1s. ea.ch)

Short-wave Plug-in Adaptor (6d.) oo .. AW326
Short-wave Super-het Adaptor (6d.) . AW329
Ether Searcher Radio-gramophone Motor erd AW3133
* A.W.” Short-wave Adaptor ., o AW339
* Mascot *’ Mains Unit 90 90 .. AW350
* A.W.” Trickle Charger o0 a0 .. AW352
An Add-on Band-pass Unit .. AW359
O W M.’”’ Linen Dlaphmgm Loud-speakcr .. WM23s5
r 60 A.C. Unit .. .r .o .o WM248

A imple Mains Unit . .. WM283
Short-wave Director (6d. )(wa\'cmctcr) 50 .. WM285
Voltage Regulator 50 350 90 .. WM287

Coples of the ** Wireless Magaxine *” and of “ Amatenr Wireless " cone

speaker Repaie Co., 2 SHIPKA ROAD, Balham, London
Give long nrviu. improved volume ani tons.

Vory
for Taylex or Standard batteries at low prices

Polar 8-gang, 7/-. Complete Speakers from 7/6. A -
gllton Aflxl-om 2/9, f%etd thon::l'lts/g Afiablnct.s oak, from
X of decent q ' vice free.—Lul
143k Prugon Road, Brighto i,

details post free, Also.Bargain List; Radio Kits and parts at
lowest prices,
A. TAYLOR, &7 STUDLEY ROAD, STOCKWELL, LOYDOy

taining descriptions of matn“huouumh obtained at 1s. 8. anl
4. Index letters “ A.W.'* refor to * Amateus

poat i
Wireless * sets and “ w M." to * Wireless azine.”
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What «a difference.

1oop Now 32/6

All Blue Spot Products may be purchased by {ustalinents,
Send for Catalogue ANV, 52.8,

VERYBODY who hears Blue Spot 100D to very small inputs and needs no matching trans-

makes this remark. Old specakers, other former for Pentode valves. You will find it hard
speakers, scem muffled and indistinct. indeed to discover a better speaker, especially for
You wonder how you could possibly the smaller sets—whether mains or battery driven.

have enjoyed, yes actually enjoved, listeninz A .
to their wheezy mumbling or raucous roarinj. Make your Gramophone into a Radio-Gram
Fit a Blue Spot Pick-Up on your gramophone and

Afterwards, when you’ve got over your first link it up with your set. You will hear your
surprise, you can appreciate the quality of the records in a new way, with all the hidden beauty of
reproduction 100D gives you. You can sit and the original developed and reproduced to perfec-
listea for those half-hidden notes (those that were tion. Price with sel{-contained volume control. 63/-

veally hidden on other speakers), and you will
actually heuar them, just as they should be. You
will listen to lezturers and find them friends.
Singers become human beings instead of dis-
embodied voices. Dance bands seem to rezain
the ‘' pep " you thought they’d lost.

SEE ALSO
ADVERTISEMENT
ON PAGE 644

100D has, of course, 100U unit inside its handsome
oak cabinet, and 100U gives asgood a performance

as a really good movinz-coil speaker. Itissensitive BRITISH

THE BRITISH BLUE SPOT COMPANY LED.
BLUE SPOT HOUSE - 94 96 ROSOMAN STREET- ROSEBERY AVENUE - LONDON - ECT

L . Telephone : Clorkenwell 3570. Telegrams : * Bluospot, Isling, London.”
Distributors for Northern England, Scotland and Wales: H. C. RAWSON (Shefficld and London), Ltd., 100, London Road, Shefficld;
22, St. Mary’s Parsonage, Manchester ; 44-46, High Bridge, Newcasue ; 37, 38, 39, Clyde Place, Glasgow.
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I. Very latest type of three-valve circuit (Screen
AL A Tt Grid, Detector and Pentode).
32/9

2. Wide choice of stations from home and
abroad at full loud-speaker strength.

3. Can be used without an aerial or earth if
desired.

4. Simplicity itself—single knob tuning with
~illuminated dial calibrated in wavelengths.

Latest type of moving-coil speaker.

6. Selectivity and volume control.

TIIE NUMBER OF VALVES stifed 7. Connections for gramophone pick-up and
in descriptions  of IZKCO recerver s additional speaker.

signifies the actual nionber of RADIO
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tl.:;‘_f"r",ff}’,,f,“f"’?i’,””ﬁff‘lf,,’,‘,i,‘},(,,(,,)\," atent 9. Westinghouse Metal Rectifier in A.C. Model.

Metal Kectifier, which is of a dfoitely i . . :
permanent chaiacter. [0. All-electric—just plug in to your electric

supply and switch on—that’s all.

Consult your dealer or post coupon now
To : E. K. Cole, Ltd., Dept. K.20,
EKCO Works, Southend-on-Sea.

Please send me full details of EKCO Consolettes, Radiograms,
Consoles and Power Units. |
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WIRELESS MADE EASY

! THE WAVE-CHANGE ;
, SWITCH [

N practically every set
there is a little knob called
the wave-change switch. Do you
know  why this is needed?
Because in Europe broadcasting
is done on two distinct wave-

length bands, known as the
medium waveband and the
long waveband. The meditm

waveband extends from about
200 Imetres to 550 metres. The
long waveband from 1,000 to
2,000 metres.

It is impossible, with one
coil and one tuning condenscr
to vary the wavelength con-
tinuously from 200 to 2,000
metres. What we do is to pro-
vide {wo distinct rolalions of
the condenser.

At one setting of the wave-
change switch the variation of
the tuning condenser takes us
from 200 to 550 inetres, and
at the other setting of the
switch this same condenser
takes us from 1,000 to 2,000
metres.

Bgtween the two rotations,
though, we have to move the
wave-change switch. This
switch brings the tuning con-
denser into contact with either
the medium-wave coil windings
or the long-wave coil windings.

WHAT’S INSIDE THE
VALVE?

SK a friend for one of his

old valves and take it to
bits—you will be amazed at
the construction. Wrap the
bulb inside a handkerchief and
gently tap with a hammmer. The
glass will break away.

Hold the bakelite base of the
valve. What is that little circle
of metal tacked on to the main
structure? It was only used
when the valve was being made.
On it was placed a small piece
of magnesium. After the bulb
had been sealed as much air
as possible was pumped out.
The magnesium was *‘fired.”

PERCY HARRIS'S “BUILD
AS YOU LEARN.”

A unique constructional feature
that will. appeal alike to the
seasoned amateur and the new-
comer to wireless.
Simple lrrac:iral experiments
that will teasch you theory
without tears.

Pages 2, 3 and ©

The magnpesium, in burning,
used up all the remaining gases
and air in the bulb, thus making
the vacuum almost perfect.
‘The silver coating you noted on
the inside of the bulb was
magnesium oxide.

Now look at the metal struc-
ture. It is supported in a glass

“pinch’ by several stout wires.
or some of

These supports,

CONTENTS FOR THIS SUPPLEMENT

AND NINE OTHER SIMPLE ARTICLES

ELEMENTARY WIRELESS
COURSE FOR BEGIN-
NERS.

Prepared by J. H. Reyner and
the staff of “Amateur Wireless,""
this brilliant series of articles
explains the theory of wireless
in a vivid and interesting way.

Pages 4, 5 and 7

the filament, and a grid forma-
tion coming between the shell
and the filament, which 1s
called the grid.

Note that the grid is nearer to
the filament than to the plate
or anode. There is a very gool
reason for this.

The filament, when heated by
a current sent through its two
ends, shoots off tiny particles

This valve has been taken to bits in a way that shows you the main
construction. There is a central filament, surrounded by a wire grid
that comes between the filament and the outer metal shell or anode

them, are joined to the pins of
the valve base by wires em-
bedded in the pinch.

In a battery valve there arc
four such wires. One is for the
metal shell of the valve struc-
ture. Another is for the grid
wire. The two other wires are
both for the thin thread of wire
at the centre.

Continue your destruction of
the valve and you will find that
inside the metal shell, which we
call the anode or plate, is a
very thin wire, which we call

of electricity, called electrons.
These pass right through the
meshes of the surrounding grid
wire on their way to the anode.

Why should they go to the
anode? Because we apply a
very powerful inducement. The
anode or plate is charged up
with a high voltage, and this is
the attraction for the electrons.

Why the grid in between?
Well, to this grid we apply the
wireless signal, and it interrupts
the flow of the electrons going
from the filament to the anode.

DO YOU SPEAK OF
WAVELENGTHS OR
FREQUENCIES?

N most of the published lists
I of stations the wavelength is
given beside a somewhat my-
sterious figure called the fre-
quency.

Note that there is a simple
connection between the wave-
length of a station and its fre-
quency. The connecting link is
the velocity or S{Jeed with which
the waves travel through space.

All wireless waves, no matter
what their wavelength may be,
travel through the ether of space
with a speed of 186,000 miles
per  second, or roughly
300,000,000 metres per second.

If the wavelength of the signal
were 300,000,000 metres the
freqquency with which it would
pass a given point in a second
would obviously be one. If the
wavelength were 300 metres the
frequency would be 1,000,000.

tiow did you arrive at these
figures? Simply by dividing the
velocity or speed of the waves
per second by the wavelength,
which gave the frequency or
number of waves per second

That is all there is in fre-
quency —the number of waves
passing a given point in a second.
With the speed constant for all
waves you can find the fre-
quency by dividing the speed by
the wavelength,

On looking up any list you
will always find that the long-
wave stations have much lower
frequency figures than the short-
wave stations. - The wavelength
of 300 metres corresponds to
a frequency of 1,000,000
cycles per second, whereas
a wavelength of 3,000 metres
corresponds to a frequency of
only 100,000 cycles.

You can easily find the wave.
length if vou know the fre-
quericy of the waves, since you
also know the speed of the
waves. Simply divide the speed
by the frequency and the
answer will be the wavelength.

—

ANOTHER FINE SUPPLEMENT NEXT WEEK

PAGE ONE
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N last weck’slesson
we assembled on

our baseboard a
complete, although
simple,  two-valve

receiver, and I hope
that by this time
it will be working
satisfactorily. Before
we go any further
1 want you to ask
yourself the follow-
ing questions which
doubtless by now
you will be able to
answer.

1. What is
effect on (a)
selectivity, (b)
strength, of
varying the
clip position on
the tappings?
2. What is the effect of varying the
compression condenser with the
clip connected to the top of the
coil?

Does the position of a station on
the tuning dial vary with (a) dif-
ferent positions of the clip on the
coil, (b) different positions of the
compression condenser knob?
Which clip position on the coil
gives you the best results on your
local station when the compression
condenser is out of circuit—that is
to say, when the lead from the
aerial terminal goes straight to the
clip?

With the clip on the top of the
coil (the lead which gocs to the
fixed plates on the variable con-
denser) what kind of setting on the
compression condenser gives you
best results (screwed right down,
screwed right up, or an intermedi-
diate position)?

Do as much experimenting as you can
in this direction until you ‘‘get the
hang”’ of the set. I do not want to give
you the answers to these questions in
the present issue, as we can discuss the
results later.

When you lrave tried these various
experiments and have become clearin
your mind as to what happens with the
different settings, I want to take you
one step further and teach you the

the

PERCY W.HARRIS'S

. BUILD AS You LEARN

fundamental
points regarding
reaction circuits.
Yor this and
the next lesson
we want one or
two more parts.
We want, for
cxample, a piece
of cardboard,
another bracket,
and a small con-
denser known as
a.0003 microfarad
diffcrential reac-
tion condenser.
We do not need
any more wire as
we have plenty

reaction coil.

No. 26.

This week Mr. Harris adds a reaction coil and con-
denser to the simple two-valver he introduced to
beginners in last week’s supplement. For the benefit
of those who built the original version we give the
wiring alterations needed to bring the set up to the
present stage :—

Remove wire No. 11 from terminal *“P " of low-
frequency transformer and connect to one end of the

Remove wire No. 12 from the set entirely.

Connect a new wire, marked No. 27 in this week’s
layout, between terminal *“ P "’ on low-frequency trans-
former and right-hand terminal of .0003-microfarad
differential reaction condenser (looking from the back).

Connect remaining wire from reaction coil to the
same terminal of the above reaction condenser—wire

Connect a new wire (No. 12) between the centre
terminal of the reaction condenser and the terminal of
the .0003-microfarad condenser to which wires No.5
and No. 6 are already connected.

over on our Y-
pound reel.

glare of valve
older and
transformer

How to inter- i3 removed

rupt the detec-
tor anode cir-
cuit with a
reaction cofl is
shown here.

Note that the
lead Dbetween

The first thing to do is to take the
piece of cardboard and draw on it a
circle of the samc diameter as the coil

REACTION
COIL

former, lcaving a piece of projecting
cardboard to act as a handle, so that it
looks like a {rying pan or a ping-pong
bat. Now cut out seven slots about a
quarter of an inch wide as shown in
the drawing and pierce two holes near
the handle.

Leaving about a foot of wire to start,
wind a coil of wire in and out as indic-
ated by the diagram, the wire going
down through the first slot, up through

g the next, down through the next and

so on till we have made a complete
circle. Owing to the odd number of
s.ots the coil will appear wound in
basket fashion, and I want you to wind
on twenty-five turns until you come to

i

REACTION
CONDENSER

Applying reaction to the set by bringing the reaction coil clcse to
the tuning cotl, as shown by this picture and explained in the text

.-

/

PAGE TWO
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WIRELESS MADE EASY

SIMPLE REACTION EXPERIMENTS

the end, when, leaving another foot
of wire for connection, you thread it
through the second hole.

As the set stood last week the signal
currents -set up in the coil are applied
directly to the valve through the
detector condenser and on being recti-
fied are magnified in the low-frequency
end. I want to show you how we can
bring back some of the signal current
from the plate side of the valve and
re-magnify it, thus adding consider-
ably to our signal strength.

Altering the Leads

All we have to do to make the change
is to disconnect the lead which goes from
the plate terminal of the valve to the
plate terminal of the low-frequency
transformer and that which goes from
the plate of the valve to the .0o03
bv-pass condenser.

Before yop make these changes pull
out the positive plug from the high-
tension battery in case you have an
accident, and.do not replace it until the
new leads are made. Now connect one
of the free wires from your new reaction
coil to the plate terminal of the valve
and the other to the plate terminal of
the low frequency
transformer, tak-
ing a further lead

the latter is the case, turn the <oil
over and repcat the experiment,
when you will get the rushing
noise.

As the sct is oscillating when
the rushing sound occurs, and is
liable to cause interference with
your neighbours, try this part of
the cxperiment some time out of
broadcasting hours, such ason a
Sunday morning. You will find
after a little practice that as the
reaction coil approaches the
tuning coil so will the set oscillate.
You can stop it oscillating either
by holding it a little distance
away from the coil or clse by
laying it on top of the coil and
sliding it sideways so that, so
to speak, it overhangs.

Practise a good deal and find
a position where the set will
just not oscillate at any position
of the tuning condenser when

the reaction coil is laid on top
of the coil. This will probably be
when it is about half overhanging
the side.

When, out of broadcasting hours, you
have found this position, switch on the

WIND ON
25 TURNS
Ne 26 D.C.C.

.

which you must wind the reacsion coil.
marking out the former

set during Droadcasting hours
(Cont'nu.d on pag: six)

23 DIA. CARDBOARD — ——— ¥

This is a sketch of the cardboard former on
Trace
this sketch—it can be used as a template for

and

from this last
terminal to the
.0003 fixed con-
derser. (Sze small
shetch).

You will sce
row that the cur-
rents from the
valve, instead of
going straight to
the low-frequency
transformer have
to come through
the reaction coil,
and if you take
this coil in your
hand by means
of the cardboard
handle and gradu-
ally bring it down

on top of the
tuning coil, one of

two things will
ha p pec n—cither
when you get near
the coil you will
suddenly hecar a

rushing  sound, — e R = = = /M
indicating the sct CERry
has gone into -

From this layout you can see how the components are wired together. The shaded portion indicates the area in which

alterations have been made on the original layout given in last week's supplement. Compare this with the list of

alterations on the preceding page. Note that the home-made reaction cotl has to be connected to the two leads marked

“ ¢0 reaction coil.”” Note also the fixing of the reaction condenser on a bracket, and that one ter { of this comp t
is nos used this week—it will be next week!

oscillation or clse
nothing whatever
will happen! If

—— T T

PAGE THREE
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STEP 2. THE
CONDENSER:
WHAT IT IS AND
WHAT IT DOES

UST consider

this component
here—it is called
the tuning conden-
ser. You will see
there is one for
cach coil. Thereare
two sets of plates,
assembled parallel
to one another.
One set is fixed

fixed plates. (See
Fig. 1))

and the other set ;
can be rotated with E LE ME NTA RY

this knob so as to another corres-
interleave with the ponds cxactly to the

Precisely ! We
say that the con-
denser is charged,
and it will remain
like this as long
as the electro-
motive force con-
tinues to be
applied.

You will now
want to know how J

|

much  electricity
there is in this
charge on the con-
denser. That de-
pends. The move-
ment of electrons i
from one plate to

FOR BEG I N N ERS dielectric. This in turn

displacement in the r
depends on the dielectric

What are they used for ? —

To adjust the currents in the
coils. Each coil has to be connectd to
a condenser.

One end of the coil goes to the fixed
plates and the other to the
moving plates (see Fig. 2). Let us
assume for simplicity thatthereis
only one pair of plates, one being
fixed and the other moving.

We can do this because the
action is exactly the same
for two plates as for two sefs
of plates. Now assume that
there is an electro-motive
force in the coil. As we saw
last week, this will try to
produce a stream of electrons
which will flow through the
wire. I also pointed out
that the electrons must have
somewhere to go. In other words,
there must be a circuit.

With a condenser by itself, as at
Fig. 1, we have no complete circuit.
In between the two plates connected to
the ends of the coil is a layer of
insulating material—in this condenser
it is 'the air. Therefore, no direct
current can flow but there can be a
momentary current.

AsTsaid last week, the electrons in the
insulating material—the dielectric—
between the plates will “side-slip,” and
there will be a corresponding motion of
electrons through the whole circuit.
This will result in a piling up of spare
electrons on one plate. (Sce Fig. 3.)

What is more important, this general
shifting of the electrons through the wire
will leave the other plate with less
electricity than it should have.

Do you mean that electricity
has been transferred from one
plate to another?

itself,

If we can produce a greater side-slip
of the clectrons in the diclectric, we
obtain a larger current. This effect can
be  obtained with a stronger
clectro-motive force. In fact, the
charge on the condenser is directly
proportional to the electro-
motive force, but it is also
dependent upon the amount
of dielectric between the
plates.

If the plates are large |\
and close together, the e.m.f.
can produce a large move-
ment of electrons in the
dielectric between them, but
if we reduce the arca or move
the plates farther apart, the
capacity is reduced.

What do you mean by
capacity ?

Exactly whatIsay!—thecapacity M
the condenser has for storing electrons
under good conditions. With a tuning
condenser the capacity is variable,
Fig. 2. How the ends of the tuning condenser are because the over]ap of the fixed and |
connected to the ends of the tuning coil tocomplete mO\'ing platcs can be altered. (See ]_"ig. 4)
the electrical circuit. In every tuning circuit there

is a coll and a condenser If the plates do not overlap, the con-

denser has very little capacity for stor-

ing clectrons, because there is practically

no dielectric between the plates. With

aln aerwcen]  oneset of plates completely overlapping

PLATE iS the other we have the maximum capacity

Sieceeraic | and we can get any intermediate capac-
ity by rotating the moving plates.

The idea of having a number of plates
is to increasc the capacity. If we con-
, nect another fixed plate on the other
KNOB ROTATES _ side of the moving plate, we are able to
S produce displacement currents on both

sides of the moving plate and thus
Fig. 1. The essential construction of a variable

. . o
condenser. The plates connected to the control obtain t.“ ice the capacxt) . .
knob are the moving and the other plates are the For wircless purpose we cannot obtain
Axed. The dielectricin this condenser is the layer ity witl . f pl
of air between each plate and its nelghbours CNOugh capacity with one pair of plates

ONE END OF
WINDING

VARIABLE
CONDENSER

METAL PLATES
MOVING

STEP 3, IN NEXT WEEK’S FREE SUPPLEMENT,
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By J. H. REYNER

alone, and we have to use something
like ten or a dozen plates, as you can sec.

Then is the purpose of this con-
denser to store up the current picked
up on the aerial ?

Momentarily, yes. You will remember
that I said the condenser would only
remain charged as long as the applied
electro-motive force continues. In wire-
less reception, we receive from the aerial
a very rapid succession of small impulses.
Each onc of these forces a charge into
the condenser and then retires from the
scene. The condenseraccepts the charge,
but then discharges again.

Discharging means that the clectrons
return to their original state. Once
' we remove the external force, there is
nothing to hold the electrons in the
plates, and they resume their normal
positions. (See Fig. 5.)

A condenser will not remain
charged ?

It will if you remove any circuit
which may be connected across it.
Suppose, for example, we charge the
condenser by connecting a battery
across it and then remove the battery.
There will still be an excess of electrons
on onc plate and the condenser will
remain charged until we connect a piece
of wire across the two plates, when the
electrons will return to their normal
positions.

But is there not a coil connected
across the condenser in this wireless
set all the time ?

Yes—and that is why the condenser
discharges as soon as the electro-
motive force has disappeared. As a
matter of fact, it is the rather peculiar
method which the condenser adopts in
discharging itself which is the basis of

AND STAFF OF
“ AMATEUR WIRELESS”

wireless tuning. I will try to explain
this to you now.

Assume that the condenser has heen
charged so that one plate is holding a
store of clectrons. As soon as we release
them they will rush back to the other
plate through the coil and give us a
momentary discharge current.

This current flows through the coil.
When a current flows through a coil it
produces a magnetic field. Now, lhere
is the point. Last wcek I likened the
coil to a cup of tea in which the liquid
had been stirred round rapidly with a
spoon. If I stop stirring the tea will
settle down again, but not immediatcly.
1t will go on spinning round for some
time before it finally settles down.

EXCESS ELECTRONS ELECTRONS FLOW

ON PLATE THROUGH WIRE
115
CONDENSER \ /
CHARGED .
™,
Fig. 8.

discharge itse

You get just the same effect with a
magnetic field. Once you have ** twisted
up” the atoms in the neighbourhood of
the coil, they take a little time to
disentangle themselves, and while they
are doing that they try to keep the cur-
rent flowing.

If you are stirring a cup of tea, and

Illu:tratlnf how a condenser with one plate charged will
If as a flow of currens between the two plates

ELECTRONS ACCUMULA
ON ONE PLATE, R

BATTERY

ST e,
PLATE
Fig. 3. When a force is applied to a condenser’s
plates, as here, the electrons in the dielectric—the
air between the plates—will side-slip and cause

a piling up of electrons on one of the plates
you suddenly stop stirring, without
removing the spodn, you will find that
the liquid tries to carry the spoon round
with it: in fact, if you want to hold the
spoon still, you have to exert quite an
appreciable force. (I'ig. 6 on page 7.)

So a mag-

HO EXCESS ELECTRONS netic field

ON EITHER PLATE tries to carry
the current
along with it ?

That is the
idea! If you
withdraw the
force which in-
itially started
the current, the
magnetic field
itself will sup-
ply a f{force of
its own, tending
to keep the
current flowing,

You mean the current flows on
indefinitely ?

No! The force is not sufficient for
that, but it is strong enough to prolong
the current appreciably.

This is a very important effect, which
is often found in electricity. Let us see

(Continued on page seven)

CONDENSER
DISCHARGED

/

A KNOB 1S ATTACHED TO

PLATES
COMPLETELY OVER-
LAPPING GiIVE
MAXIMUM
CAPACITY

o

THISTS THE |

SPINDLE FOR ACJUSTING

THE MOVING
PLATES

A FLEXIBLE

THIS
WHEN THE

« FIXED PLATES
CONNECTION HIS IS THE
MOVING PLATES
CONNECTION

MOVING PLATES ARE

PARTLY OUT OF MESH

WITH FIXED PLATES THE
/CAPACITY IS REQUCED

WHEN THE MOVING
PLATES ARE FULLY
OUT OF MESH WITH
FIXED PLATES THE
CAPACITY 1S AT
/ MIN IMIUM

Fig. 4. All you need to know about the construction of a variable tuning condenser is told by these three diagrams,

On the left the plates

are totally in mesh and the capacity is at its masimum. At the centre, with the plates partially out of mesh, the capacity is reduced, and
on the right, with the plates entirely out of mesh, the capacity is at its minimum.

— =
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EXPLAINS A REAL BEGINNER’'S MYSTERY—TUNING

PAGE FIVE
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(Continued from page threz)

re-tunz  and you will find
there is a tremendous increase
in signal strength, and you may
be able to get in several distant
stations. Be” careful in your
adjustment of the coil so that
the set does not oscillate during
broadcasting hours.

You will now find that’the

reaction coil position to some

extent governs the strength of
reception. The nearer the set
is to oscillation, the stronger the
signal. Be careful, however, in
the setting, and if vou hear
squeals and whistles when you
tune the set, alter the reaction
setting at once, as the set will be
oscillating and causing inter-
ference.

The next experiment is still
more interesting. Set up the
third bracket and make the con-
nections shown by the shaded

COMPONENTS NEEDED
Bescboard, 16 in. by 10 fw. Fowr t-rmina’s
blocks, cach so 1ake twe terminals, Kight
torminols, one cach marked 4., E., I.T.—,
LT+, Hf— B.T.+, LS.— LS. +.
Compression  condenser,” 0003 ’Wﬂal
max, Coll former, 3 in. by 2} in. jm.
No. 26 D.C.C. wire. Crecodile clip. Fleridle
wire for oennections. Three brackeis (made
specially by Peto-Scott for this set). 0005~
wicrofarad variable condemser with owe-holr
Axing. On-eff switch.  Two valre holders.
Two fived condensers 0003 m ferofarad. tirid
leal, 2 megohms, and holder. Low-frequency

nf¢ . 0003 digf ial dr . Piece

of car dboard for reaction cwil. 120-ralt kigh- | o
tension battery. 2-voll accumulstor and S-rolt
grid-bias ballery, with appropriats wewd:r
pings and tags.
Note.—With the exception of the bri~kety,
which are special for this nmet, th com-
ponents may Lo of any reputable make. A
a safeguard, use only lLeranded products.
You can rely on ‘A W.° advertivers.

portion of this week’s layout
reproduction. Try again out
of broadcasting hours and vou
will now find that if you lay the
reaction coil flat on top of the
tuning coil and turn the knob
of the reaction condenser one
way or the other, you will have
a perfect control of reaction ana
oscillation.  After a little prac-
tice try it in broadcasting hours,
and increase your range!

YOUR WIRELESS
EARTH

Do's and Dont’s for the
Beginner

good carthis a low-resistance

carth. Low resistance means
the minimum opposition to the
flow of the wireless waves
coming in on the aerial and
going to carth via the carth
contact. The lower the resist-
ance the more efficiently will
the earth connection act.

Do, if you possibly can, see
that the earth lead is short. 1fit
is nnavoidably long do see that
it is made of thick wire. That
known as 7/22 stranded-copper
will serve fine.

Do make sure that, if wou
use a water-pipe earth, the pipe
is on the main supply, and not

| just a cistern pipe.

Do scrape water pipes clean
and bright before clamping down
the earthing connection. Dirty
pipes will mean high resistance.
and that will mean a bad earth.

Do try to install the best
posstble earth, and go in for a
buried earth plate or tube if at
all possible.

-——7/22
STRANDED
COPPER
WIRE

7/

METAL s,
PLATE? S/

/
~ / EACH STRAND
S SOLDERED

round an earth tube in the
garden, but make sure the wire
is well soldered. Otherwise
corrosion and oxidisation duc
to the atmosphere will quickly
make the connection high resist-
ance

Do»’t worry unduly if you
have to use a fairly long earth
PIPE SCRAPED  METAL
BRIGHT UNDER cup

THICK COPPER WIRE
LEAD TO SET

Two efficient arrangements for tire earth connection are shown above.

On the left is a buried plate, with stranded wire connection lead.

On the right is a water-pipe connection, with a clamping picce to
make good contact

Don’t under any c.rcumstances
‘earth” to a gas pipe.

(Gas pipes are not really
dangerous, but they are very
inefticient, because of their
white-lead joints—and white
lead has a high resistance.

Don't forget that the connec-
tion of a stranded wire to a
buried plate provides a very
low-resistance earth. But vou
must solder each strand to a
different part of the plate.

Don’t just wind the

wire

lead to join to set to a really
good contact, but make quite
sure the wire is thick, or the
total resistance will be high.

Don’t forget to ecarth the
acrial when vou finish listening
at night. The earth, when con-
nected to the aerial outside the
house, will effectively drain away
any static charges that may
accumulate on the aerial and
will act as a protection against
the remote possibility of light-
ning

| BATTERY OR MAINS? |

EGINNERS often want to

know whether a mains set
is entirely different from the
battery-operated type of set.
The answer is that all sets are
much the same in their general
action. The difference between
the battery and the mains
types of set lies in the power
supply alone.

The mains set has no batteries

at all. It (!c- MAINS
rives all its TRANSFORMER
current  and
voltage from
the electric-
lisht  supply.
Before this
supply can be
used to feed
the wireless set
it has to be

O
2
£
3
<
O

lar¢er winding connected to
the rest of the apparatus.

The next step is the conver-
sion of the alternating current
of the mains into direct current.
This is done with a rectifier.
which can be either a valve or a
metal  device. This rectifier
makes the electricity go all
the same way, instead of shoot-
ing backwards and forwards.

Although it

MAK RENT . °

Ggsov‘;g%vn‘vr is a one-way
= ‘urrent  when

it gets past the
rectifier the
electricity from
the mains is
still far from
suitable for the
set. It has to
be* smoothed”’

SMOOTHES
converted, al- OUT CURRENT by several de-
tered, or modi- The three essentipl parts of a main. vices after the
. I L] 3
fied M SOME  ,nis the transformer, the rectifier rect‘xfler.‘ .
way. The elec- and the smoother The ‘“‘raw

tric-light sup-
plv is too “raw "’ for the delicate
valves of the set.

With A.C. mains sets there
are three distinct processes
before the domestic supply can
be used in the set. First, the
voltage has to be **stepped up.”
This is done with a transformer,
which has a winding connected
across the mains and another

stuft can be
used for heating the valve fila-
ments, just as it can be used for
the lighting of the bulbs in the
house.

There is no magic in the mains
set -just a greater convenience
of maintenance and an ability
to give more volume because
of the more robust power
available.

STARTING UP A
NEW SET

a new set do its job of
picking up wireless programme-s
vou should carefully read the
makers’ instruction book.

Read how to connect up the
batteries, or to adjust the set
to the voltage of vour mains
supply; read how to insert the
valves in their correct order;
how to plug in the aerial lead
in the correct socket; or how
to prepare the set for mains-
aerial reception.

It the dials and knobs are
not marked, recad which is
which, so that you know which
is for tuning, which for volume,
and which for changing the
wavelength

\While vou are at it read the
wording of your guarantee,
which may be for six months
or for a year. Note that although
the maker will readily undertake
to make good faults in the
material and possibly in the
assembly, he cannot be held
responsible  for fanlty  valves.

Also, in this guarantee. note
that the undertaking is usually
to replace the faulty material.
You may have to pay quite an
appreciable sum for the replace-
ment of a faulty component—
not for the material, but for the
repairer’s time.

1f the set is not a portable,
some form of external aerial
syvstem  will be mneeded, even
with the most crnaite instru-
ment, such as a  super - het-
radio gramoplione. The ques-
tion vou will have to decide is
how long the aerial shall be
and whether it shall be indoors
or outdoors.

The answer will depend on
vour locality and on the power
of the set. 1f it is a small set
use a good outside aerial of not
less than 7o feet total length.
1f this set is very close to a
regional centre the length may
have to be rcduced to give

B!f.l’ORli attempting to make

complete  separation  of  the
programmes.

With a large set, whether
near or far from a regional

centre, a big outdoor aerial is
neither necessary nor desirable
A total of so feet should be
ample, and often it wiil not be
necessary to ercct it outdoors.

With all new sets, big or
small, near or far from recionals,
the earth is of first importance,
and should be made as efficient
as possible.  With mains sets,
bad earths often cause an
unpleasant background hum-
ming noise.

Remember that when a mains
set is first switched on you will
not immediately hear anything,
as the indirectly-heated fila-
ments of the valves take about
half a minute to warm up and
operate. This applies whenever
the set is switched on.

PAGE SIX

WHAT IS REACTION? PERCY W. HARRIS WILL EXPLAIN NEXT WEEK
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ELEMENTARY WIRELESS COURSE FOR BEGINNERS

(Continusd from pag- fivz)
what it means. The electfons in the
condenser have rushed out of one plate
into the other so that the condenser is
now discharged and the dielectric isin a
normal condition.

We have produced a current in the
coil, however, which has set up a mag-
netic field, and because of the time
required for this field to collapse, the
current goes on flowing after the con-
denser has been discharged. Conse-
quently we pile up electrons on the other
plate, and this goes on until the mag-
netic field has died away. (See Fig. 7.)

You mean that the condenser will
charge again?

Yes. This time in the opposite direc-
tion, with the electrons on the other set
of plates.

-

CONDENSER DISCHARGED., CURRENT IN COIL HAS

Then how long does this oscillating
goon?

Probably 50 to 100 times in normal
circuits. It does not go on for ever
because of the resistance in the circuit.

Resistance is a form of electrical
friction. When we have -clectrons
moving between the atoms of the
material in a haphazard fashion there
arc bound to be crashes! If two clec-
trons collide they cease to be useful in
providing current, so that gradually
the various electrons ““ knock out’’ cach
other and the current becomes smaller
and smaller.

We call this tendency of electrons to
collide the resistance of the material,
In some materials, like copper, the
number of collisions is relatively small,
so that with a given electro-motive

Fig. 7. These
three diagrams
show how a
charge on a
condenser will
discharge {tself
as a current
through a coil
connected to i,
and then this
current will
charge up the
other side of the

CONDENSER condenser, leav-
CHARGED. CURRENT 1N COIL DIED AWAY. ing nocurrentin
NO CURRENT SETS UP MAGNETIC CONDENSER CHARGED the coll

IN COIL FIELD IN OPPOSITE DIRECTION

More or less as we were before ?

Wait! When the coil has finished
forcing electrons into the condenser, it
starts to discharge again, and a current
rushes through the coil once more.
Exactly the same thing happens and we
have a continual rush of electrons out of
onc plate into the other and then back
again.

We say that the current is oscillating
and it is the effects produced by these
oscillating currents that are responsible
for wireless.

force we obtain a large current. Witha
high resistance, on the other hand, the
‘‘casualties’ are enormous and only a
relatively small proportion of the elec-
trons is able to travel on its way
unhindered. Different metals have
different resistances as you will see later.

All you need worry about at the
moment is that this oscillating current
rushing in and out of the condenser
sooner or later dics away because of
these casualties.

That is the form of current with which

Fig. 6. When you suddenly stop stirring a
cup of tea the force tends to carry the
spoont along. So with a magnetic field, for
when you stop the current the magnetic field
of force tends to keep the current fiowing

we deal in wireless. The oscillations
take place at a tremendous rate, hun-
dreds of thousands of times a second,
and it isreally due to their extraordinary
rapidity that wireless waves are pro-
duced.

I don’'t quite see the connection
between these currents and wireless.

We shall come to that next week.
Perhaps I can give you some idea by
telling you that every onc of these
oscillations produces a wircless wave.
Just what that means you will discover
in due course.

Here is another thing. The speed or
frequency of these vibrations depends on
the capacity of the condenser. That is
why we make the capacity variable on
our wircless set, so that we can adjust
the frequency of the oscillations to
correspond with the various wircless
waves.

Is that what you call tuning ?

Yes. When you rotate the knob you
arec making the oscillations in your set
correspond with the wireless waves
from the particular transmitter you are
receiving. Next week I will explain
this process of tuning more carefully
and will show you a mechanical analogy
which I think will make it perfectly
clear.

SOME SIMPLE WIRELESS SYMBOLS EVERYBODY SHOULD MEMORISE

+ -

JOINED WIRES
WIRES CROSSING I
EARTH — FIXED CONDENSER AERIAL

‘fhe earth {ead, shown in The condenser symbol is on The symbol for the aerial is

symbol on the left, and luha the ‘:ejl’ This ,l..r Jor ,1: fixed chow:‘ onh nlm la{‘t and “3

water-pipe connection on the posrnv: NEGATIVE condenser, such as that on typic orizont aer!|
th ighe [{! th ight

righs (RE.D) (BLACK) e rig erection on the rigl
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SOME POINTS ON PORTABLES

HE portable set is the only
type of set that does not
need either an externally-con-
nected aerial or earth. The
aerial in a portable is wound in
the form of a frame—it is

nothir.g more than a large
RECEIVING
SEI

i

7z
LT #Z
ACCUMULATOR l/

How a modern portable set is constructed

tuning coil some 11!} feet or
more in diameter.

Due to the limited pick-up of
energy obtained with this frame
aerial, the portable set has to
employ several amplifying valves

to give good loud-speaker
strength. Owing to the very
great amplification obtained

from the latest valves, it is now
possible to overcome the draw-
back of the frame aerial with as
few as four valves.

The great advantage of the
portable set_ is that it will work
entirely on its own, and it is
therefore of great value to
travellers and to those living in
restricted dwellings, such as
flats and tenements.

Besides the frame aerial, the
cabinet of the portable contains
the set, the batteries, and the
loud-speaker. Until recently the
Jimitation in the space has
meant that only a cheap type of
lond-speaker could be used, and
the quality has been, therefore,

RID BIAS BATTERY

rather restricted in both tone
and volume.

Lately the moving-coil type
of loud-speaker has found its
way into the portable, which
can therefore give more realistic
performance.

Probably the

biggest draw-

LouD i)
SPEAK back of the port-
2 able — even to-

day, with so
many excellent
modelsavailable

-is the limita-
tions in volume
imposed by the
small batteries
carried in the
portable cabinet

To overcome
this trouble as
much as possi-
ble. many port-
ables now use
whatis known as
apentodeoutput
valve, which for
a given amount
ofbattervenergy
provides more
powertotheloud
speaker than can be supplied by
the ordinary type of power valve.

Weight in a portable, while
irksome during transport. shoulkd
never be utterly condemned,
because this weight is probably
due to the inclusion of large
batterics capable of providing
ample volume.

One last point in favour of
the portable. lts frame aerial,
though so limited in its ability
to pick up signals, has the great
advantage that it will pick up
signals only in one direction at
a time.

If two signals are cansing
interference and are coming
from different divections the
portable will usually scparate
them more easilv than will
a set with an ordinary aerial,
because the frame aerial in the
portable will respond much
more energetically to the station
in whose direction it is pointing
than to stations in all other
directions.

BATTERIES

HOW LONG OUGHT YOUR

TO LAST?

OST newcomers to wireless
want to know how long
the batteries will last. It is
quite simple to work out how
Jong the low-tension battery—
sometimes called the accumu-
lator—will last before it wants
re-charging, but.it is not so
easy to say how long the high-
tension battery will last before
requiring renewal.
et us take a simple example
to iilustrate the accumulator
problem. We-might have what
is called a 20-ampere hour

accumulator working a three-
valve set, which might take a
total filament current of 4
ampere. H we divide the
capacity of the accumulator, as
represented by the ampere-
hours, by the current we are
taking from the accumulator in
an hour, which is the total
filament current in amperes, we
shall find the number of hours
the accumulator can be used.
In.this simple example 20 is
divided by .4, and the result,
50, is the number of hours we can

expect the accumulator to work.

It is unwise to allow an
accumulator to stand for any
length of time in a totally
discharged state so we should
deduct say 5 hours from this
service, thus ensuring that when
the accumulator goes to the
charging station it will not
come to harm through standing
uncharged for a day or so.

The high-tension battery also
has capacity. but is not so
readily worked out. The current
drain upon the high-tension is
small, being a matter of thous-
andths of an ampere—milliain-
peres—but then the cells in-
side the battery arc also smail,
and  will quickly become  ex-
hausted if over-run.

The capacity of high-tension

HOW THE MOVING-COIL WORKS

batteries is arbitrarily divided
into standard, double, and
treble, according to the size of
the cells. In general, when
worked to the maximum limit,
these batteries will last from
two months upwards, according
to the amount of use.

For maximum anode current
not exceeding 7 milliamperes a
standard battery can be used.
For anything up to 1o or 12
milliamperes a double-capacity
high-tension is needed.  Ior
currents over this a treble
capacity is essential.

1f attempts are made to run
a set needing, sav, 15 milli-
amperes from a standard bat-
tery the life of the battery is

‘very short—perhaps not more

than six weeks.

O you know how the mod-

ern loud-speaker works?
1t is quite a simple idea. In
the latest popular type of
Ioud-speaker, called the moving-
coil, the action depends on the
moventent of a small coil of
wire

What makes this coil wmove ?

The currents tlowing through
the coil

What curvents ?

The currents in the output
circuit of the power valve--
currents bearing the low-fre-
quency signals corresponding to
audible sounds of speech and
Mmusic.

Tuning coils haver currents
flowing through -them--how ‘s
it they do not move ?

Because "they
are not arranged
like the moving-
coil of a loud-
speaker.

Then how s
this moving-coil
arranged?

In a very
powerful mag-
netic fiekd, set up
by lines of force
travelling across
the poles of a
large field mag-
net, which may
be permanently
magnetised  or
magnetised by
applying current
trom the mains

It is the cur-
rent flowing
throughthelittie
coil that causes
the coil tomove,
because in passing through the
coil the current disturbs the
lines of force. Something has to
go—it is the little coil  back-
wards and forwards.

Attached to this Little coil is
a conical-shaped iaphragm,
which vibrates in sympathy
with the movements oi the coil
attached to its centre

DIAPHRAG

POWERFUL

PERMANENT MAGNET

Working details of tic moving-coil loud-sgeaker.
Note the coil is in a strong muagnetic field of force

The air is set in motion
around the cone, and sound
waves are set up corresponding
to the currents tlowing through
the coil. These currents are
electrical transcriptions, so to
speak, of the sounds originated
in the studio.

The moving-coil has the great
advantage of responding very
faithfully to all the audible
frequencies. It works on a
theoretically perfect idea, and
only the imperfections of
assembly  prevent it giving
petfect reproduction. As it is,
it gives better reproduction
than any other known type of
loud-speaker mechanism.

- The coil and core mechanism
arc delicately balanced, and it

METAL
CHASSIS

FLZXIBLE
MOVING
CoiL

i~ a great mistake to tamper
with them in the hope of getting
betler results.

The moving-coil has a certain
resistance or impedance, which
must be accurately matched to
the impedance of the power
valve-in the set if the maximum
power and the most faithful
yeproducticn are to be obtained.
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