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You may have the best of receivers—well-designed, beautifully
made, complete with Mazda valves—but aninferior loudspeaker
will prevent its giving of its best. The best compliment you can pay
such a set is fo use an R.K. reproducer. It is the only moving-
coil speaker capable of giving such balanced reproduction and
fine sensitivity. Expense need place no obstacle in your way,
for R.K. prices range from £2-17-6 and H.P. terms are available.

All good radio dealers will be glad to demonstrate RK.’s {o

you. A range of output transformers, specially designed for-use
with RK's, is available.

MOVING COIL
REPRODUCER

1933 MODELS
EDISWAN RADIO 100¥Y

BRITISH

Decenjbgr':ird-, 1932

R.K. SENIOR PERMANENT

MAGNET UNIT is fitted in

the Warwick and Wind-

sor models as illustrated
below.

Prif_e! Unit only - £5, 5. 0

Minor R.K, Permanent Magnet Model
Fumed ‘Oak “ARUNDEL" model £2.17.6
Walnut “ARUNDEL" model - £33.0

$enfor R.K. Permanent Magnet Model
“WARWICK ” model in Oak - £8.10.0
“WARWICK "™ model in Walnut £8.17.6

Serior R.K. Permanent Magnet Model
“WINDSOR"” model in Oak - £8.10.0
The abcve-mentioned speakers are supplied
complete with nudti-ratio transformer.
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—A.C. BATTERY CHARGERS—| BRI

75/-to £16 H.T. & L. T

12 MONTHS GUARANTEE.

NOW is the time to install a
Chaorging Plant

CORPORATING ey
EST““‘%‘HO ca sME
w REGCTIFIER

Complete Charging

Sets with Ammeter, Sliding Resistance
- Termmals Plug and Flex. Ready for

e. m 75/- 10 volts, 3 amps, will

do from | to 8 cells 55 T H T 105/- 200 volis,) 125 my/a.

AS GOOD AS AN
OUTSIDE AERIAL—
YET INVISIBLE!

Just imagine listening in on an Acrial actually in the
room, yet you cannot see it! Like Radio itsclf—
invisible, Getting the same reception as on an
outside Aeria,, without unsightly poles, lead-in tubes,

ACTUAL PHOTOGRAPHS & LISTS FREE. State volis of mains & eycles.
NASH PRODUCTS LTD., STECHFORD, B’HAM(9)

Simpson’s Electrlc “Turntable

4 ‘“goes by IIMUla;:l"sA'Oose wires. Every modern set needs an
nvisible Aeral

. itself.”’ NO WIRES. No danger from Ightning, reduces

The most remark- 1 Static interfercnces and increases selectlvnyl WHAT

AN AERIAL! Just a 30ft. roll of narrow adhesive tape

able gramophone which you press eround the room below the picture

mventmn of the age—a gramo-

3 il, wainscoting, carpet, or, up the staircase—.n fact,

;. gnlv 21%) d":‘lz ptholl}e;' t:\[lmtizgle r.glatt s gf:ls c‘;z ::ywvl:’:r: Pull the end and it’s down nnjlleca:ls:s nonm::k

. Sizes an v itself.” In a few minutes y

3. 50 Cycles, 100/150 and 2001250 § Convert an ordinary gramophone | IDEAL FOR USE IN FLATS.
volts A.C into an automatic electric one,

Being in the form of
a narrow self-adhe-

It takes little longer, following the

z 4o Fikp ey G"m"ph""e‘ simple instructions supplied, to

sive strip 30{t. in
5. Costs less than }d. per week. convert your present e c ool boiifa
6. Correct speed of 78 revs., per * Radio Set into a , anywhere in a
1 minute. super Radio - gram, POST FREE moment  without
7. Nothing to go wrong. The total cost is only Or from your Dealer. tools,

1t lasts a lifetime with no additional | Double Length, 3/6

cost. Ask your Dealer for illustrated

8. Anyone can fit it. THE BRITISH PIX

Snnsne : leaflet and demonstration. COMPANY, LTD.,
SIMPSON’S ELECTRICALS, LTD., (Dept. 316),
{ GRANGE ROAD - LEYTON - E.10. 118-28,Southwark Streot,

London, S.E.1.

Uhh/v was the first ganged condenser guaranteed matched
accuracy, But it is not sufficient to know that your
ganged condenser was accurately matched when it left the
maker’s factory. More important is it that the condenser
should remain matched when it is functioning in your set.

You can depend on the new Utility ganged condenser remain-
ing permanently matched. But only by the Utility method

of manufacture can a constant accuracy factor be assured
and thus only the Utility: ganged condenser: is guaranteed

permanently matched.

PRICES :
Less dial With dial,
W313/2 2-Gang, seml-scteened = 15/~ 17/6
W313/3 3-Gang, do, - - 22/6 25/a
W313/4 4-Gang, do. - - 30/~ 32/6
W314/2 2-Gang, fully~screened - 17/- 19/6
W314/3 3-Gang, do, - - ! 25/ 2716
W314/4 4-Gang, do. - - 33/~ 35/6

A full range of super-het. condensers is also available.

From your dealer or post free from the makers,

- =

WILKINS & WRIGHT LIMITED

UTILITY WORKS, HOLYHEAD ROAD, BIRMINGHAM.

o g CONDENSERS
.t‘. R. Morton, Lid., 22, Bartlett’s Buildings, Holborn Circus. EC.4.
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Simpsons— ELECTRIC 2('5

BRITISH(ENERAL

OUTPUT
TRANSFORMER

TURNTABLE

To convert your

En?lbles ﬂ:elslpgaker tg be C{)l" Hdiop SE it No bigger or thicker than an ordinar
4 amo-
rectly matched to the valve a Radiogram or phone farntable, and the motor s in the farn.
giving increased volume and a1 bRk d table itsel. Sef at exactly 78 revs. per minate
of weight of tone-, or pick-up,
better tonal balance. Pre- Gramophone éﬁiu Sl i iwill work almost tnorrmevel; wfmo%%
vents damage to the loud- tronble or wear. Cngrr!ent
speaker due to sudden switch- thanid.

ing on and off of large cur- week.

rents.

. Multi
Rie 9, 6 Ratio.

From all dealers or direct.

British General Manufacturing E. J. HERAUD, Ltd, Dept. P.10,
Co., Ltd., ) Number One, Edmonton, LONDON, N.18,
Brockley Works :: London :: 8.E.4. I Branches : T8-82, Fore St., Edmonton ; 11, West Green Rd., Toltenkam ;

Splendidly finished and nickel plated, 12ins. or 10ins.
diameter, balze covered. Weight 8lbs. Sent on 7 days®
approval for only 2z, 6d. deposit if satisfied pay further
2a, 6d. at once, then 8 monthly payments of 53, (Cash
40s. 6d. complete with flex and plug.) Please state
voltage, Illus. Folder post free, 3

34, -8t. Jawmes St., Walthamslow and 139, Heriford Rd., Enfield Wash.

TURNING DC g C
CURRENT TO
Specially designed for radio by electrical engineers
of long experience with broadcast receivers, WATES
ROTARY CONVERTER offers a perfect solution
to the DC problem. AC current converted from
DC by this latest type Wates is actually better than
“that obtainable from AC mains. Ideal for supplying
receivers of very high selectivity : public address
amplifiers : electric sets attached to private power
tinstallations : etc. Will run for many years without
attention, apart from oiling and cleaning of brushes,
commutator, etc. Special silencing cabinet also
makes Wates Rotary Converter quite portable, ¥

i)

MODEL A. For DC mains 200-250 volts, Output 80_watts AC, 220«

250 volts, 50 cycles. Suitable for most sets

up to 9 valves and small Radiograms, £1 1 [ ] 10 (3 O )

Complete with Smoothing & Silencing Box ° L *The Patent Office mains, being sup« S
—

Converter £8 : 5 : 0. Smoothing Box 25/-. Silencing Box 40/-. plied with DC current, had to be trans-

formed into AC for the Amplifier and FURTHE DETAILS

MODEL B. As above, larger output of 180 Watts, suitable for Radiograms. This important job was

Radiograms requiring extra heavy supply.
Cgmplete witthmoothing and gﬂeggn)g £13 s 5 ® 0 undertaken by a Wates COII_VeYte!' and %
i Tl A e B 3 ° e U it need only be said that this machine

Converter £10. Smoothing Box 25/~ Silencing Box 40/-. did its work so well and so unobtrusively

Quotations tor any output or voltage by return. (t)l;aittstl;:e:;::i:.n”ce iy unawar: POST FREE
Y ATES RADIO LTD., 184-8, Shaftesbury Avenue, London, W.C.2.'

“NEW RADIOS FOR OLD”—~FOR CHRISTMAS -

Extract from '*Staie Service,” Feb. 1932

NAME (in full.

(Block letters)

OR RADIOGRAM SUPPLIED

Complete Transactions Executed by Mail. USR] S
It will pay Iyou to write for particulars of.four amazing exchange offer,

]
m
i
enclosing 1}d. stamp, naming your old set and the new model you fancy. R A D I A L A D D l N 9 L T n ° =
"
L]
K

ADDRESS {.

| ]
WE BUY YOUR OLD SET & SUPPLY g :[Ieas: f:’rwa;td this ";l[QUlRY{FO:::I (wlthtout obligation) E
ease Quote me ee your allowance for new set: P\
YOU WITH ANEW SEASON’S MODEL | ... B Ve B e Lo .om
Liberal Allowances and Balance - > i, m o e
: Date Of PUTCRASO  wae s ov voe vou e ane otn moe ate s e e - 081 COSt OF Set i cmewmems meeve s con et aamnsn -
Payable by Cash or Hire Purchase g Balance of purchase price would be payahle by me a; follows ; " .
HUNDREDSOF TESTIMONIALS FROM SATISFIED CLIENTS I g}:: g. vaVl?olle o{ :aa![ance in cash. « i = ::
. ole o ance over six, nine, twelvel months.
EVERY MAKE OF SET, Klr 8 t Delete unwanted words, 5
9
3
9

A FREE QUOTATION WILL FOLLOW. .
; 4 25 i THE LARGEST RADIO EXCHANGE IN THE UNITED KINGDOM,
FREE Wireless Set to introduce the Radialaddin Club. 8 (Dept. P.R.W.) 46, Brewer Street, London, W.1. 'Phone Gerrard 4055.
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Type E.L9. 80 a/h capacity

Price - - I2/3

Type E.L.M.4. 45 a/h capacity 8/_

12/6

@ That's the secret, “balanced
capacity,” the newest principle
inmodern accumulatormaking.
The scientific design of the positive and negative plates
which preserves exact electrical “balance” allows this
accumulator to be charged more quickly, and to give a
longer life per charge. Twenty-five years experience in
battery building has gone to produce the Ediswan “Extra
Life” cell. Here are some of the additional refinements
incorporated : screwed vents, non-interchangeable and
non-corrodible connectors, British made containers of
clear glass and metal carriers which fit neally round
the containers.

ED /S)LAN

"l-’ "ﬂi
ACCUM LATORS

THE EDISON SWAN ELECTRIC CO. LTD.
155 CHARING CROSS ROAD, LONDON, W.C.2

Type E.L.5.7. 60 aj h capacmy
Price - -

B.204
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Unless you are in
touch with al
branches of industry |38
you cannot see the |§
possibilities of em
ployment, but with f
our gxgantlc orgamsa i
tion we are in touch [§
with every sphere o
achvnty, and we know [
that in many trades |f
and professions there
are more vacancies
than there are trained
men to fill them.

B

YOU CAN HAVE A COLLEGE
TRAINING IN ALMOST ANY
CAREER FOR A FEW
SHILLINGS MONTHLY

@) WE DO NOT
8| PROFESS TO
il ACT AS AN EM-

PLOYMENT
i]| AGENCY, BUT
WECERTAINLY
it ARE IN A POSI-
TION TO GIVE
FATHERLY AD-

THEREIN.

We teach by post all branches of the following

vocations, and specialise

in all

examinations connected therewith.

Our advice is always Free.

Accountancy Examinations

Advertising and Sales Manage-
ment

A.M.I. Fire E. Examination

Applied Mechanics

Army Certificates

Auctioneers and Estate Agents

Aviation Engineering

Banking

Boilers

Book-keeping, Accountancy and
Modern Business Methods

B.Sc. (Eng.)

B.Sc. (Estate Management)

Building, Architecture and Clerk
of Works

Chemistry

Civil Engineering

Civil Service

All Commercial Subjects

Commercial Art

Concrete and Structural Engin-
eering

Draughtsmanship. All branches

Engineering. All branches, sub-
jects and examinations

General Edncation

Heating and Ventilating

Insurance

Mathematics

Matriculation

Metallurgy

Mining. Al subjects

Mining, Electrical Engineering

Motor Engineering

Municipal and County Engineers

Naval Architecture

Pattern Making

Police. Special Conrse

Preceptors. College of

Pumps and Pumping Machinery

Radio Reception

Road-making and Maintenance

Salesmanship

Sanitation

Secretarial

Shipbuilding

Shorthand (Pitman’s)

Structural Engineering

Surveying

Teachers of Handicrafts

Telephony and Telegraphy

Transport

Weights and Measures ‘“Insp.’’

Wireless Telegraphy and Tele-
phony

Works Managers

If you do not see your own réguirements above, write to us on any subject

DO NOT DELAY

THERE MAY BE CHANCES FOR YOU TO-DAY FOR
MAY BE TOO LATE TO-MORROW,
EVERY DAY COUNTS IN A MAN'S CAREER.

WHICH YOU

IT COSTS NOTHING TO INQUIRE

% WE TEACH BY POSTIN ALL PARTS OF THE WORLD %%
Also ask for our New Book—FREE OF CHARGE

THE HUMAN MACHINE

Secrets of Success.

Note Address Carefully :
THE BENNETT
COLLEGE LTD.
(Dept. 192}
SHEFFIELD
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70 Stations to choose

Grencble (PTT) Rabat Brno Bratielava Lahti

Wilno Dublin Brussels No. 2  Heilsberg Radio Paris
Budapest Katowice Milan Turin Konigs
Bundsvall Radio Suisse  Poste Parisien Lille Wust'rhen
Riga Midland Reg, (otebory London Daventry
Vienna Bucharest Genoa National Nattonal
Brussels Toulouse Horb; “iffe] Tower
Florcnce Jwow Bordeaux Qleiwitz ‘Warsaw No, 1
Prague Bcottish Reg. North Nuticnal Trieste Motala

North Reglonal Alglers Tallkun Ifast Moscow
Langenberg Btuttgart Rilversum Nurnberg Kalundborg
Jandessender  Yondon Reg.  Bournemcuth  Cork Popott

Rome Graz Newcastie Fecamp Oalo
Ktockholm Bareelona Plymouth Kauuas Kiev

Moscow Btrashourg 8wanaca Huizen Leningrad

COMPLETE WITH
CABINET AND
LOUDSPEAKER

or 11/6 deposit
and 12 mosnthly
payments of 10/6.

£65.

KIT COMPLETE WITH
METALLISED S.G.
HIGH MU DETECTOR
& EC(ONOMY POWER
PENTODE VALVES

ASK YOUR
Or 8/6 deposit DEALER OR
and 12 monthly

pay ts of 7/6.

POST THIS

KIT

PRACTICAL - WIRELESS

December 3rd, 1932

e from—
When you build a SKYSCRAPER

THE ONLY SET YOU CAN BUILD
YOURSELF EMPLOYING METALLISED
S.C. VALVE, HIGH-MU DETECTOR
AND ECONOMY POWER PENTODE

Here’s a list of stations ! Actually logged by a constructor at the
first time of trying out a newly-assembled Skyscraper ! What a
record ! What endless nights-of entertainment! And everybody
who builds the Skyscraper gets results like this—hundreds of ap-
Preciative letters prove it !

Never before was there such a set within th® reach of the home
constructor. Never before such power from any ba:tery set. Never
before so many stations as the Skyscraper brings in. 1t is the only
set on the market that you can build yourself employing Metallised
Screened-Grid, High-Mu Detector and Economy Power Pentode
Valves. No factory—however well equipped—ean build a better
receiver, No manufacturer, however large, can produce a receiver
whose results will surpass those you will get from the Lissen Sky-
scraper you build yourselt. It is the only battery kit set that can
deliver such power—yet the H.T. current consumption is far less
than that of the average 3-valve set.

GREATEST CHART EVER PUBLISHED.
GREATEST SET EVER BUILT/

Lissen have made the huilding of the Skyscraper extremely simple
for you. Elaborate care has been taken to ensure your success by,
giving in the Skyscraper Constructional Chart such detailed in-
structions and such profuse illustrations that everybody, with no
technical konowledge or skill at all, can build it quickly and with
complete certainty of success.

You buy the Lissen Shscraper Kit, complete with valveu,
a Lissen Metallised S.G., a High-Mu Detector, and a Lissen
Economy Power Pentode Valve, and the price is only 89s. 6d.

Or you can buy the Lissen Walnut Consoleite Skyscraper
Cabinet and Loudspeaker combined as illustrated. It
holds all batteries, and lator and 1 as welld

It makes everything self-contained. A/ specml Pentode/
Matched Balanced-armature Loudspeaker of great power,
is supplied with the cabinet, and the price of the Skyscraper
Kit, complete with valves and this cabinet and loudspeaker,
is only £6 5s

7%
]
GREAT LISSEN ;
» 1
CHART @ & |
00\)‘\,, ]
FREE N, 7 ateT
COUPON SOy :

cgztﬂ °°Q
@3'2®€$§$’ h
(¥ YS" © - !
207, ¥ |
$$%¢? tgo A - |
'be’o 9’}Q & & !

&

‘34 éo‘o Y’b ‘I
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ROUND 7 WORLD of WIRELESS

Ridgeway Parade
B‘B.C. listeners will be pleased to learn
that the Ridgeway Parade, with
Philip Ridgeway directing, will face the
microphone on = December 22nd in an
hour’s broadcast from the Regional stations ;
the same programme will be heard the
next day through the National transmitters.

Curfew for Loud-speakers in Oran (Algeria)

N Oran (Algeria), the authorities have
passed a law by which the inhabitants
are forbidden to use their loud-speakers
after 10.30 p.m. and before 6.0 a.m. from
April 1st to September 30th. From
October Ist until March 31st sets must be
switched off at 10.0 p.m., unless the owner
is using head-phones. During the hot
weather period (June 1st to September
30th) no loud-speakers may be used
between midday and 3.0 p.m., as this would
interfere with the after-lunch “ forty
winks ” |

Gounod’s ¢‘ Faust >* Broadecast
E second and third acts of Gounod’s
Faust will be relayed from the
Theatre Royal, Birmingham, on December
1st. The opera will be performed by the
Carl Rosa Opera Company, with a number
of well-known singers in the cast.

Novel Use for the ¢ Mike >’ in U.S.A.
CCORDING to. a TUnited States
daily paper, a Hollywood star has
invented a wireless relay whieh may prove
a boon to many mothers of young children.
She has installed a microphone at the foot
of her baby’s cot. Should the child cry
‘in her absence the sound, picked up by the
imike and duly amplified, works a relay
which in its turn operates a gramophone.
A record of the mother’s voice soothes the
‘infant, and it is hoped sends it again to
sleep, pending her return home. A tall
story—but a good one.

Algiers Announcements
OTWITHSTANDING the fact that
the broadcasts of Algiers (Algeria),
and Rabat (Morocco), are destined for
both the French and Arab population, and

that for the latter special native concerts |

are transmitted, it is seldom that announce-

ments are made in any but the French
language. Algiers, in the call, is pro-
'nounced, Al-jhay and Rabat with the last
letter eliminated. Neither of these stations
possesses a distinctive interval signal,
although at the Morocco station a metro-
nome is used at times.

New Bavarian High-Power Station
ON 532.9 metres (563 kefs) tests are
being made by a new 60-kilowatt
station recently completed at Erdinger
Moos, some twelve miles from the CIty of
Munich (Bavaria). In common with other
German stations built to the order of the
Reichsfunk, the energy of the transmitter
can be considérably jincreased at short
notice.

U.S.A. Standard Times

N the United States there are threc
standard times in force, namely :

Eastern, Central Mountain and Pacific

time. The difference between each is one

hour, Pacific Standard time (Coast of

3

NEXT WEEK!
BIC CHRISTMAS

NUMBER

with
SPECIAL
16-page Phototone

CHRISTMAS
SUPPLEMENT

California, etec.), being three hours behind
that of New York on the Eastern Coast
and, consequently, eight hours behind
G.M.T. When it is 10.0 p.m. in Great
Britain it is 5.0 p.m. in New York, Phila-
delphia, Boston, and so on, and 2 .0 p.m.
at San Francisco.

KDKA’s Record
DKA, East Pittsburgh (Pa.), the
pioneer broadcasting station of
the United States, put over the ether
23,000 programmes in 1931, the studio
oﬂicmls during that perlod receiving
435,000 letters. To operate this station

for twelve months five hundred thousand .

dollars were expended, of which one fifth
was paid out in fees to artists taking part in

the programmes. The station was opened
on November 2nd, 1920, and since that date
has not missed a single day of broadcasting.

Weather Reports from Croydon Airport
AT every five-and-thirty minutes past

each hour, weather reports arc
broadcast by the Croydon Airport officials
on 900 metres for the benefit not only of
aeroplanes in flight but also for the.infor-
mation of the Continental Aerodromes,
such as St. Inglevert, Le Bourget, Ostend,
Brussels, Amsterdam, etc. In their turn
these aviation centres transmit half-hourly
reports of atmospheric -conditions in their
individual localities. Listeners situated
in districts between ILondon and the
Channel can frequently hear messages
exchanged on 900 m. between the air
liners and the land stations.

Langenberg’s Chimes

HE chimes heard throughthe Langen-
berg (German) transmitter on
473 metres are not relayed from the Cologne
Cathedral, but are imitated in the studio.
They consist of four notes, E, A, C gharp
and B, repeated at short mtervals as from
a clock tower. The sounds are automatic-
ally produced by small hammers striking
metal tubes.

Morse Coil Signs
N Morse transmissions the number of
letters comprised in the call are a
sure indication of the class of station send-
ing out the signal. Three-letter eall signs
are allotted to fixed or land stations, four
letters to ships, five letters to aircraft
services, and combinations of a one letter
or two letter nationality prefix followed by
a numeral, and up to three letters are used
by amateur or experimental trdnhsmitters.

Telephony from Coastal Stations

N the British Isles eight additional
coastal stations have been equipped
with wireless telephony apparatus to enable
them to communicate with ships travelling
in home waters.

The following stations are now in daily.
operation, and may be heard communicat-
ing with seaborne craft on wavelengths
around 220 metres : Wick (GKR), Culler-
coats (GCC), Humber (GKZ), North Fore-
land (GNF), Niton (GNT), Land’s End
(GLB), Fishguard (GRL), Seaforth (GLYV),
Port Patrick (GBK), Malin Head, Northern
Ireland (GMH), and Valentia (IF.S).
(GCK).  Most of these stations are also
available on request, for medical advice to
ships in cases of emergency.
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ROUND e WORLD of WIRELESS (Continucd)

Viennese Listeners Census on Broad-
cast Programmes
TH a view to ascertaining which
kind of wireless programme is
most appreciated, a Viennese journal
submitted a questionnaire to its
readers. Eighty questions were asked
and 110,312 replies were reeeived.
It was found that in the capital alone
73 per cent. of the receivers used
were of the multi-valve type and 83
per cent. in the provinces. As re-
gards entertainments, 70 per cent.
of the listeners declared themselves
against chamber music, 66 per cent.
voted for variety, 30 per cent. for
more gramophone records and 57 per
cent. for light popular music ; whereas
25 per cent. asked for musical
comedy, only 50 per cent. deelared
themselves willing to listen to oper-
atic performances.

The result of the census demon-
strated that little change could be
made in the programmes if the bulk
of listeners was to be satisfied.

Early Morning Broadeasts from Con-
tinental Stations
ANY of the Continental stations
start up in the early morning
hours with a broadcast of *“ physical
jerks.” 1In leu of this feature the
Dutch studios give an hour’s recital
of gramophone records beginning as
a rule at 7.40 a.m. In the same man-
ner a similar broadcast is made to
finish up the day’s programme. If
youn tune in to Hilversum on
296.1 m. on almost any evening at
10.40 p.m., you will enjoy a light
concert. At 11.40 p.m. the station
closes down with the midnight
time signal, ag Dutch time is twenty
minutes ahead of G.M.T.

Frankfurt’s Old Transmitter
HE old Frankfurt-am-Main
mitter, recently  replaced

that eity by a new 17 kilowatter, is
It is to be re-
erected at Treves in the Moselle Valley, and
when rebuilt, towards the early spring of
1933, will broadcast the Frankfurt-am-
Main programmes on a common wave-

being rapidly dismantled.

length with Cassel.
Sottens Broadeasts for Adults Only

NDER the title ¢ When the Kiddiesare
Radio-Suisse Romande
(Sottens) carries out special relays from
foreign cities destined for adults only.
‘The first of these consisted of a ranning
commefitary on the night-life of Paris,
and included visits to some of the popular
with excerpts
from performances given at night-clubs

in Bed,”

resorts in Montmartre,

and cabarets.
German Stations Recording on Wax

ANY of the German stations, and in
particular Berlin, Breslau, Cologne

and Stuttgart, make a speciality of recording
on wax, for the use of their individual
studios, any topical event in their district
which they can supplement their
local news bulletins. The records made
the day are broadcast nightly
during a feature entitled * Actuvalities.”
If of more than local interest, they are
passed on to other German stations for

by

during

transmission.

trans-
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INTERESTING and TOPICAL i
PARAGRAPHS |

BROADCASTING FROM CAR TO PLANE.

L __ S e
The photograph shows Sir Alan Cobham broadcasting from
a van, as related in detail in column three.

Speeial Transmissions.
AW@EKLY broadeast of dance music is
now made by Radio-Paris every

in | Sunday between 5.30 and 6.30 p.m. G.M.T. ;
Special

transmissions of up - to - date

Problem No. 11.

Jameson wanted to ‘employ a push-pull
stage in place of the output valve at present
in his set. As he could not afford the two
necessary transformers, he purchased only
the output transformer, and retained the
ordinary L.F. transformer for coupling tho
cutput stage. As he had two valves for the
‘push-pull arrangement, he ‘joined the two
ends of tho secondary winding of this trans-
former to the two grids of the outpat valves,
and found the arrangement di@ not work.
Why not ?

Three books will be awarded for the first
three correct solutlons opencd. Mark en-
velopes Problem No, 11 and send to the
Editor, PRACTIOAL WIRELESS, Geo, Newnes
Ltd., 8-11, Southamplon Street, Strand,
London, W.C.2, to reach us not later than
December 5th,

SOLUTION TO PROBLEM No, 10.

The value of the conpling condenser which was
chosen formed, with the primary of the ‘ramsformer,
a resonant. circuit having a frequency which was well
in he auiiible scaie,

The following readers recelve books in connection
with Problem No. 9 :—

MR. C. Standley, 77, Westbourne Street, Hands-
worth, Birmingham ; Mr. Francis Coopor, Dalmore,
Craigie Avenue, Ayr, Scotland.; Mr, B. C. Leadbitter,
31, Chevening Road, Brondesbury Park, N.W.6.

L T T TR Y

from

Hague.
purpose of broadcasting commercial re-
ports and market quotations. No wireless
entertainments are transmitted, but on
occasion this channel has been used for
running commentaries on topical, political,
or sporting events of interest
seribers.

.

gramophone records, featuring artists
well known to B.B.C. listeners, are
also given by Radio Normandie
(Fécamp) on 225 metres nightly
between 12.30 and 1.0 a.n. (Satur-
days excepted).

German Women Announcers to bhe
Replaced

FOLLOWING a census organized

by the Berlin studio, it would
appear that German listeners do not
favour the employment of women
studio announcers, and where they
have been engaged, it has been de-
cided to replace them gradually by
members of the male sex.

Strike of Hungarian Opera Singers
NUMBER of Hungarian opera
singers have declared a strike,
and refuse to take part jn perform-
ances whieh are broadcast through
the Budapest transmitter. The
reason given iS that their salaries
were recently reduced to meet
economic conditions, and that no
extra payment is made when a
microphone is installed at the Opera
House.

Future of Radfo-Paris ?
N France, rumours are plentiful in
respect to the futur¢ of Radio-
Paris. On the one hand it is un-
officially stated that the Postes and.
Telegraphes Administration has al-
ready started negotiations for the
purchase of the new transmitter ; on
the other hand it is contended that the
Compagnie Francaise de Radiophonie,
the owners and operators of the
station, propose to increase its power

to 120 kilowatts,

Sir Alan Cobham’s South'African Tour
N November 4th, Sir Alan Cobham

left for South Africa upon an

organized tour in the Union to popularize
aviation, and with this object in view he
will visit over seventy centres with a fleet
of aeroplanes.
address van to an aeroplane in the air, and
at the same time the transmission of
messages to the public by the special publie
address apparatus, will play an important
part in the aerial demonstrations.
wireless equipment has been selected with
the greatest care, and among the well-
known accessories that have passed exact-
ing tests are Osram valves, with which the
van has been equipped.

Broadcasting from a public

The

Scheveningen-Haven Transmissions
ALTHOUGH Holland possesses only

two broadcasting stations, namely

Huizen and Hilversum, at various periods
during the day Dutch transmissions may
be heard on 1,071 metres. These emanate

Scheveningen - Haven near The
The station was erected for the

to sub:
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THE ALL-IMPORTANT EARTH |

Some Practical Advice on Methods of Fixing It.

By W. H. DELLER —=—

b (G () O 1D D |

O matter how efficient an acrial may
be, good results must not be ex-
pected if the earthing system is

neglected. In fact, it is true that whereas
a set may work well with an indifferent
aerial and & good earth, a reversal of these
conditions is a sure cause of trouble.

The question then arises as to what con-
stitutcs an efficient earth, the answer being
that which offers the lowest electrical |
resistance. For practical purposes, as far
as the amateur is concerned, a counterpoise
earth reduces this resistance to a minimum.
Such an earth consists of a series of wires
arranged below the aerial and running
within a few feet of the ground. These
are insulated like the aerial wires and a
lead taken from them direct to the
set. Owing to the space that such an
arrangement needs, it is not one that is
likely to be employed by the average
listener, who usually adopts one of the more
widely-known methods of earthing. Now,
no matter what method is adopted, every-
thing that is possible must be done to keep
the resistance low. The first point to be
considered, then, is whether the earth lead
is to be connected to a water pipe, or if an
earthing plate in one of its various forms is
to be employed. In the compara-
tively few cases
water service is non-existent this
question automatically answers itself.

{i

=
Fig. 2.—A fixing washer allached
ordinary tap.

& - = =
{o an
‘But wherever available a water pipe

makes a very convenient and reliable point
of attachment for the earth lead. Bearing

Fig. 1.—The simplest form of earthing plate.

where a mains /g4
Pipe

—

Y

Earthing Plates

Fig. 1 shows a simple
form of earthing plate.
This consists of a piece of
sheet metal, copper for pre-
ference, of fairly heavy
substance ; in any case not
thinner than 18 gauge.
This has a hole drilled in
it about 5/32in. diameter,
to pass the end of a length
of bare copper stranded

in mind the fact that the resistance of the
earthing system must be kept as low as
possible, the length of the lead from the
set to the point of fixing should be fairly
short, and in cases
where the set is
situated at a

Ry b

—JoinT

— "

| \ - 4

CurVED BRASS 6‘7-9/;:\1.

!
] Fiz. 3.—An ideal method of connecling
i

to a lead pipe.

| great distance from a convenient pipe
+ it would be better to adopt an earthing

| plate.

HOLE FOR SCREW

HOLE 70 SUIT SCREWED
Sw/G0T ON 74P,

Fig. 4.—The washer required for the scheme
shown in Fig. 2.

PLUMBERS

aerial wire made up of seven

strands of copper wire

twisted together, and which is commonly
known as 7/22. About 6in. of wire is
passed through the hole and a knot tied
in the wire. The strands of wire behind
the knot are separated, and the end of
each wire soldered, with a good blob of
solder, more or less equally to different
parts of the plate. It will be noticed

in the photograph that the knot is on
the same side as that to which the
wircs are attached. The object of this

is that any subsequent strain on thé
wire after the plate is buried i3 taken
by the knot bearing against the plate,
not by the solder, as would otherwise
be the case. This at first sight may
scem an insignificant detail, but it is
one that, more than likely, will prevent
unearthing the plate at some future
date for the purpose of resoldering

COUNTERSUNK the wire. When burying the plate in
Brass Sceew the
& LockmnuTs

ground dig a good deep hole, as it
must be remembered that a certain
amount of moisture is necessary in the
ground to maintain a good contact.
Do not be content with a depth of 12
or 18in., as at the first suggestion of

Fig. 5 and Fig. 6.—Two methods of altaching
an earth lead to a waler pipe.
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a dry spell the earth will gradually become
less efficient. It is also as well to bury the
lead deep enough so that it will not be
disturbed by gardening operations, and
staple it to the wall of the house up to the
point of entry.

Earth tubes are also obtainable and are
made in several lengths. Bearing in mind
the foregoing remarks, it is as well to pur-
chase the longest. They are provided with
a spike on one end, and are intended to be
driven into the ground. Where the ground
is likely to be stony, a hole should first
be made with an iron bar. A terminal is
provided at the top end for attaching the
lead. Owing to the fact that this terminal
and the wire will be exposed to the elements,
corrosion at the point of contact will
quickly take place. It is, therefore, advis-
able to solder the end of the lead to the
top of the tube and take a turn of the wire
under the terminal nut to relieve the joint
from any strain.

Another form of earth is that known as
“ Filt,” and consists of a copper receptacle
containing a chemical substance which

Deceml_aer 3rd,i932

spreads in the earth, and also has the power
of attracting moisture.

Using the Water Pipes

Before connecting a lead to & water pipe
make sure that the pipe selected runs to
earth. Most pipes leading to a bathroom
are fed from a cistern. So that the pipe
to sclect is the incoming main or a cold-
water tap downstairs, or a rising pipe
feeding the cistern upstairs. A very good
method of attachment to a lead pipe is
that shown in Fig. 3, and consists of a
piece of 16 SWG strip brass curved to
conform to the radius of the pipe. A hole
is drilled and countersunk in the centre
to take a }in. or 5/16in. Whitworth brass
screw, and a couple of brass nuts hold the
screw in position. The brass plate, screw
head, and nuts are well tinned, and a
plumber’s joint makes it virtually a part
of the pipe. The end of the wire is soldered
to a large terminal tag, which is in turn
secured under the w_.g nut. This will
provide a durable connection at the cost
of a few shillings’ outlay for the plumber’s
time and material. -

Fig. 5 shows an earthing eclip which is
obtainable in various sizes to suit different
diameter pipes. The pipe should be
brightened either by scraping or by polish-
ing with very coarse emery cloth before
fixing the clip. The wire is attached under
the nut of the clip. An alternative method,
and a better one, is that illustrated in
Fig. 6, the wire in this case being solderéd
to a curved strip of well-tinned copper or
brass, and is held in close contact with the
pipe by means of two clips.

An easy means of providing a fixing lug
to a cold-water tap is shown in Fig. 2.
The top of the tap is removed as is necessary
for renewing the seating washer. A brass
lug is made to the shape shown in Fig. 4,
the large hole being made to fit the threaded
portion. A thin sheet-lead washer is cut
to make a water-tight joint hetween the
bottom face of the lug and the face of the
tap body. It should be pointed out that
as this lug must be in metallic contact with
the tap, no other material, with the possible
exception of a copper and asbestos washer,
is suitable,

u

FROM THE FLASHLAMP e

‘e

SCREENING

HE subject of screcning and de-
coupling is too vast to be dealt
with in a single * flash.” Never-

theless, a little light is better than nothing.
It is almost always thati there are two
complementary aspects of any problem
summed up in the time-honourd state-
ment that * action and reaction are equal
and opposite.” How often is it that the
mind is concentrated on the ‘‘action,”
and the “ re-

AND DE-COUPLING

£ ZU R SRRt

By PHOTON

whatever the electrostatic charge may be,
the same will instantly make its appear-
ance on the outside of the screen box.
This is fundamental, being based on Fara-
day’s “ice-pail ” experiment. At the
same instant a charge of the same magnitude
but opposite sign will be delivered by the
battery to * earth”” and other negatively
connected parts. So that there will be an
alternating electrostatic field between the
screen box and the earth connected

-

H.T. lead in. The condenser may now
be regarded as in effect the H.T. battery
or source of H.T. A.C. supply. Next ta
no A.C. passes round the external circuit,
and the alternating electrostatic charge
induced on the screen box is flow neutralised
internally by an equal and opposite charge
from the condenser. But still something
does go round the external circuit-

In a battery set the degree of de-coupling
is limited by the drop in volts across the de.
coupling re.

sistance R.
The H.T.
valvemusthe
supplied with
6 sutficient
anode volts
to ensure the

i__'I'o HT.~

HI+

+
action” i8 _— I~ parts and components of the set.
forgotten? Now let this be relieved by an
Engineers “ earth ” connection from the screen
box to some earthed part of the
set. Then an H.F. circuit
+ Wil be established ==
— from the H.T. + to
the valve anode,
thence by induction to
concentrated the exterior of the screen
their atten- r;I'c_J'LT._-'_ box and thence by the
tion on the | -earth wire to a connection
uniformity of £ to the H.T.— and so back
torque onthe || through the Dbattery.
crankshaft of Without the earth wire
an engine for T HI+. 'O the screen box we had
many years, =T a widespread electrostatic
before the e field as dangerous to ||
complement- + o~ stability az . dt,hough the
z;ytliue:(::;)ﬁ Fig. 1.—The anode circuit in a screened box, z?ir:fntgzxe;ﬁl?ox:’té

and opposite
torque on the
engine frame was considered, variations of
which are a common cause of vibration.

H.F. Valve Screening

Let us consider the case of a screen box
containing the anode circuit of an H.F.
valve, Fig. 1. Firstly, let it be supposed
that the anode circuit (whatever it may be)
as being fed from an H.T. battery without
de-coupling. ' Then, before “earthing” the
screen box let an alternating potential
difference due to an incoming grid signal
make its appearance on the anode of the
valve and its associated parts, Then

but the alternating H.T. component present
oufside as well as inside the box.

have a high-frequency

circuit going round

through the battery equally capable. of
causing instability, unless surrounded with
appropriate precautions. Wenow add ade-
coupling condenser to the anode H.T.
supply, Fig. 2 (say, of 2 m.f.d. capacity),
which may have an A.C impedance of
1 or 2 ohms, perhaps somewhat more. The
object of this is that a large proportion
of the A.C. H.T. component shall go by
way 'of the condenser direct to the box,
wnternally, where it can cause no reaction,
instead of passing round the external
circuit ; this object-is further promoted
by the de-coupling resistance . oz the

Fig. 2.—The inclusion of a de-coupling resistance
outside, and a condenser inside the box, prevents

the A.C. from leaving the box.

valve functioning properly ; in a screen-grid
valve the anode E.M.F.should on no account
be allowed to fall below 100 volts and a
minimum of 110 volts is desirable. In a
mains set or one fed by accumulators, say,
160 volts, this gives no difficulty. But when
a dry battery of 120 volts is used the drop
in the de-coupling resistance must not
exceed 10 volts, and allowing 2§ m.a. for
the plate current, the resistance is limited
to 4,000 ohms. Anything from 2,500 to
5,000 may be considered good practice,
though it is quite common to find only a
few hundred ohms used.
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~By GILBERT E. TWINING———-

CCASIONALLY, some component in

a set will break down and cause
trouble, for there is no definite

period given over which any part of a set
The life of a component depends

will last.

¥, racing and Curing

A Practical Article on the Cause of Distortion and Other Minor Faults Which

Occur in a Battery Set.

stated by the makers on the outside of
the battery case.

l Grid-bias Battery

The grid-bias battery deteriorates after
a ocertain
period, even
when not in
use. It is
generally
taken that
its life is from
six to nine
months,after

which it is

policy to
renew it. The
amount of grid-bias given to the
power valve will determine the
amount of
current flow-
ing from the

H.T.battery;

Fig. 1.

upon how well it is manufactured in the
first place, what its work is in the set, and
‘how well it is treated by its owner. Here
is given some of the components which,
on partially -or totally breaking down,
will “ give distortion and generally bad
all-round performance : high-tension, low-
tension and grid-bias batteries, low-
frequency chokes, low-frequency trans-
formers, grid-leaks, and valves.

High-tension Battery

When the H.T. battery is nearing the
end of its life it becomes a common source
of distortion, together with motor-boating
and crackling. A careful voltage test
should be made every so often with a
voltmeter, and it should be connected in
-parallel, as in Fig. 1. It must be remem-
‘bered that as soon as the H.T. becomes
1very low the biasing of the valve is increased;
'this can only lead to bad quality. A good
‘test, if no voltmeter is available, is to
reduce the grid-bias voltage ; if “this .gives
‘slightly louder and clearer signals, it
proves that the H.T. current is too low
and the battery needs renewing.

When fitting a new H.T. battery, how-
‘ever, it must be remembered that it is
cessential to increase the grid-bias value
lagain to its original voltage, for when this
is correct the H.T. battery is being used
as economically as possible.

Low-tension Battery

Always test the L.T. battery when
there is any sign of distortion. It should
lnever be allowed to drop below 1.8 volts.
‘}The test must be made with the voltmeter
when the accumulator is on load, that is to
say, when the set is working, for if it is
tested away from the set, it will give an
entirely wrong reading. A hydrometer
will help to verify the voltmeter test, and
will enable the density of the acid to be
\maintained at the correct specific gravity

Make periodic voltage tests.

therefore, if
the G.B.
fails, the
valve will be
under-biased
and the H.T.
i8 being used
extravagant-
ly, .and the

;Jre -Set

Fig. 3.
Device for ex-
ternal control of out-
put valve.

result is distor-
tion.

Low-frequency
[ Chokes
AnL.F. choke
should be tested
in the same way
as a transformer
for breakages in
the windings, or,
if other tests
fail to show the
cause of distor-
tion, the choke
should be tem-
porarily short-
circuited.

Crid Bras >

13t d]

1y

Distortion !

signals,coupled with distortion, can be traced
to a break in the windings of a transformer.
A battery and headphones, connected across
the transformer as shown in Fig. 2, will
indicate by clicks in the headphones if
the windings are O.K. The primary and
secondary. should be tested separately,
and then the path between the two windings
—which, of course, should not click in the
’phones—must be tested for shorts, or
either of the windings might possibly be
shorting to the core, and these should also
be tested. It is not often, however, that
the primary or secondary are found shorted
to the core, but it has been known, and thus
the inductance of the transformer is des-
troyed and, although there might be H.T.
current flowing through to the anode of
the valve, there would be no amplification
and no signals, or, at least very weak and
poor reproduction.

Grid-leaks

Too high a value of grid-leak will cause
distortion, and it is well worth while to
experiment with them, changing from one
to another. Even the grid condenser
may be changed as well. The usual value
of the condenser is .0003 microfarad,
and that of the grid-leak 2 megohms.
Better results may be obtained by reducing
the grid condenser to .0001 microfarad and
the grid-leak to 1 or even .5 megohm.
Quality might be much improved and the
high notes strengthened. If ‘there is a
break in the grid-leak circuit of the detector
valve, the set will become unstable, and
distort whenever a station is tuned in.

Valves

The life >f a battery val ‘e is naturally,
governed by the number of hours of use,
and it is generally assumed that 1,000 hours
represents one year of service, after which

{ the valve begins to deteriorate, commencing

very slowly at first until distortion becomes
perceptible to the human ear, gradually
getting worse until reception becomes
unhearable. The limit of a valve’s life
can therefore be taken as two years, after
which the run-
ning cost will
appreciably in-
crease. A valve
of 20,000 ohms
impedance over
a period of, say,
1,000 hours,
might take an
anode current
of 1} mill-
amperes. But
when the valve
grows old ‘its
impedance

drops, which

Low-fregueney means that the
_Transformers Fansf ormer. anode current
Some- Head or Choke increases, 1.e.,

times, in-

termittent ‘Phones

-’h Fig.2. Testing for breakage intransformer.

a bigger
(Continued on
page 536.)
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' A CONDENSER may be defined as a

piece of apparatus which will
accumulate a charge of electricity,
and which consists of two conducting
surfaces parallel to

1

Reference to

SMOOTHING CONDENSERS

An FExplanation of the Function of a Condenser with Especial
Eliminator Circuits.

By G. H. WRAY, F.C.S.

—) -

- v

]
{
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many gallons per minute, so we speak of | a battery across it, as in Fig. 1, an accumﬁi

electricity as flowing through a wire at so
many coulpmbs per second. The farad,
however, is much too large a unit for

lation of electrical energy will be acquired
by the plates on one side of the condenser.
When the battery is disconnected this
accumulation is dis-

each other separated
by a layer of insula-
tion. In its most
simple form it may
be described as a
plate of glass with a
sheet of  tinfoil
gummed on each
side. If one of the
sheets is electrified
with a positive charge
and the other with a
negative charge, the
two charges will at-
tract each other, or,

charged through the
coill, setting up a
magnetic field and
automatically charg-
ing the other side
of the condenser. The
reverse
action then
takes place,
the charge
flowing back
through the
coil in the
opposite
direction,

in (ifliflr wordsg the(}; h and again
‘are held, or arc bound § 2 0 charging the opposite
by eachhotlzser. Thﬁ CONDENSER CHOKE BATTERY j siﬁe of the ctl)rlxdenser.‘
two  shee Wi ] This oscillating
acquire a  much Fig. l.—How a choke enables a condenser to discharge, and so epen up ripple, efe. action repeats itself

greater charge in this
manner than either of them could possibly
do if stuck to the glass alone and electrified.
This quality of accumulating and retaining
a large quantity of static charges, which
two conductors possess when placed side
by side and separated from each other by
a non-conductor, is termed capacity.

The ordinary fixed type of condenser
which we arc discussing consists of a series
of metal plates interleaved with an in-
sulating medium known as the dielectric,
which may be composed of waxed paper,
“or mica. In the case of
the moving or variable

practical use, and thereforc as a practical
unit the microfarad or one millionth of a
farad has been adopted.

The Function of Condensers in Eliminator

Circuits

The action of the condensers incorporated
in the circuit of an H.T. eliminator is, in
conjunction with the smoothing choke, to
absorb the ripple or pulsations present in
the current whether D.C. or rectified A.C.,
and so provide a supply of *smooth”

condenscr, the dielectric
usually consists of air or
oil. The capacity of a
condenser depends upon
-the surface area and
number of its metal
plates or coatings, and
'upon the thinness and
inductive capacity of
the dielectric. All di-
‘electrics are insulators,

PLUNGER

Wwarer Mamw
]

very rapidly many
times, the charge in the meantime
gradually dying away, due to the
resistance of the circuit, the number
of oscillations or reversals which occur
depending, of course, npon this resistance.

Capacity Illustrated by Water Analogy

Capacity in an eliminator circuit may be
regarded as electrical resilience. A clearer
conception of this can be obtained from a
water analogy is shown in Fig. 2. The
system consists of a pipe coupled to a
spring-controlled
plunger (b) and a valve.
The pipe is con-
nected to the water
main, and the water
pressure lifts the plun-
ger.

If the valve is
slightly opened, a steady
stream of water flows
through it, the tension
exerted by the spring
on the plunger main-
taining an artificial head

but equally good insu-

s s wv |

‘lators arc not necessarily

of water, thereby crea-

4{7 ting a tendency to

‘equally good dielectrics.
The degree of its ability
to transmit the influence
of an electrified body
across it is called the

negative any slight
variations in pressure,
which might be trans-
mitted from the water
main to the outflowing

inductive capacity of a
dielectric. The name
‘* condenser ’ is some-
what of an anomaly, for electrical condensers
jdo not really condense, but store up the
voltage applied to them. The capacity of a
condenser is the measure of this ability to
store up electrical energy, and the unit of
'capacity is termed the farad. A condenser
ds said to have a capacity of one farad when
‘it requires a charge of one coulomb to raise
,the potential difference at its terminals to
,one volt. The coulomb is the unit of electri-
_cal quantity. Just as we say that water is
flowing through a. pipe at the rate of so

Fig. 2,—An interesting pictorial analogy of the function of a condenser.

direct current for use as high tension.
When an electro-motive force is applied to
a condenser it becomes charged; that is,
it acquires a charge of electrical energy on
one plate or set of plates connected together.
If a wire is connected across the terminals
of the condenser, it will discharge itself as a
flow of current through the wire to the
other plate or plates, and the condenser will
return to its normal condition. If a con-
denser is connected in parallel with a choke
coil, and charged by momentarily connecting

stream of water. If the
valve is closed,
the plunger is lifted in proportion to
the pressure in the circuit and the
strength of the spring controlling the
plunger, and when the valve is opened
again, the stored-up energy passes back
again into the system. This is analo-
gous to the action of the condenser,
which acts as a reservoir, or * artificial
head ” of electricity, and thereby tends to
;naixlltain a fluctuating current at a constant
evel,

(Continued on page 560.)
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WINDING _|
SPACE

la\

that on the Same Subject given
in No. 5 of "Practical Wireless.” WiNoine_|

WINDING
LIMB.

By FRANK PRESTON,

CORE CROSS

complete core
assembled.

INCE the publication in PRACTICAL
WireLess No. 5 of the article
entitled, * Making a Mains Trans-

{former,” a large number of queries have
been received by our Free Advice Bureau
from readers who wished to make a trans-
former similar to that described, but modi-
fied to suit particular requirements. In
some cases the transformer was required to
operate from mains of different voltage and
frequency to those assumed in the article,
n others a higher or lower H.T. secondary
voltage was necessary for a particular
rectifier and again In other instances
additional L.T. windings were needed for

SECTIONAL doubled when the latter was
AREA reduced to # sq. in.

‘Choosing the Core

From what has been said so far it is
evident that before we can draw up any
complete design the size of core must first
be settled on. It will also be clear that it
is the area of cross section of the winding
limb (see Fig. 1) which is of first impor-

tance. This area is dependent upon the
k- A u

R

ki

KB -— C —

Fig. 2.—The principal dimensions of a

such purposes as heating the filament of a
rectifying valve or operating pilot
lights. We have replied in as much

transformer core.

TABLE No. 1.

A

i

F.RA.

XAANGOCH
&";‘#'o‘-:c‘t‘ ¢
by O
DA

CORE ——%

DOUBLE SHADING SHOWS |
AREA OF WINDING SPACE
ACTUALLY AVAILABLE

AU AR A
Fig. 3. —The difference between actual and
theoretical winding spaces.

as example a transformer having three
secondary windings, (1) giving an output
of 250 volts at 100 milliamps, (2) an output
of 4 volts, 4 amps and (3), of 6 volts, 1 amp.
The power in watts is obtained by multiply-
ing the voltage by the current (in amperes),
80 the number of watts delivered by wind.
ing (1) is 250 x 1/10, or 26 watts; by
winding (2) 4 x 4, or 16 watts, and by (3),
6x1, or 6 watts. The total output is
therefore 25 plus 16 plus 6, or 47 watts ;
adding 20 per cent. (to be on the safe side)
brings . the figure wp to approximately
56 watts. To simplify the task of choosing
the correct size of core stampings a
table is given (No. 1), and this shows

' detail as possible to the querists, but gizeof i Number the principal dimensions as well asg
in view of the interest that this sub- ssé:moy g 7 of Watts Tr‘,‘gr‘“ the power handling capacities of
jggt 1:1"'5 3“?“8{2{1’ ’tt,oh”:)sut})liexfg c;’{; Sl AL B. o | o sf’;‘é‘s‘}" (approx)| g1, cores bu\l? ulllp from sctl‘s;lm;;inlﬁs olfl t}]xg
sidered advisa 4 more useful sizes. e table shou

fprineiplgs involved in transformer 2 333/186 ! é’»’lse 5 él's . Blzi d g goz. 25 15 be used in conjunction with the draw-
design in_order that readers may %, |3 830| 1310 |1 88 (2306 8 doz | 50 § ing (Fig. 2). In the case of each
work émt ‘flor themsal%es such pé‘&fl‘ 30 A g 9/}6 %2/16 15/8 |11/8| 6 doz 40 8  core size it will be noticed that the
{’)‘c‘.‘lh, eta‘i &y tl',narynenet riqull:gg ix?«lr o % 9/16 ﬁﬁ x 25£8 1396 - ggg 455 8  number of pairs of stampings is given
Wlil::h lilrllgliv%du;?sngcuds : PIng - 99 6% g 23 43 | 8 doz. | 250 4 83 6 dozen. This number makes a

Two Fundamentals

There are two fundamental things we
must know before we can work out our
design. These are (1) the frequency, in
cycles per second, of the mains supply,
and (2) the area of cross section of the core
to be employed. It is from the latter
points that we are able to compute the
number of turns required for the various
windings. With a Stalloy.core of 1 sq. in.
cross section, and when the mains frequency
is 50 cycles per second, it is correct to allow
8 turns per volt. The latter number of
t.p.v. varies in inverse proportion to the
mains frequency, and the area of core
crosssection. Forexample, if the frequency
was raised to 100 cycles whilst the core
gize remaincd constant, the number of
t.p.v. could be halved, and conversely, if
the frequency was reduced to 25 cycles the
t.p.v. must be doubled. Inithe same way
the t.p.v. would be halved when the core

amount of power, in watts, which is to be
handled by the transformer. The power
is determined by adding together the out-
puts of the various secondary windings
and increasing the figure obtained by at.
least 10 per cent. to allow for losses which
are bound to occur in'the iron core and in the
windings. In order to gain a full under-
standing of the latter statement let us take

section was increased to 2 sq. in. and

TABLE No. 2.
Standard 8 Safe |Turns per sg. inch.|¥ards per Pound.
ire urrent | 33 3 = 3
Gauge. | (amps.) | 2332 | D.C.0. s | Dioa
18 i 302 297 46.9 45.4
20 4 6856 472 83.3 79.4
24 1.5 1,770 977 221 203
28 7 3,760 1,630 488 422
30 b 5,370 1,990 €94 587
32 4 6,890 2,650 915 755
34 25 | 9,610 | 3,020 | 1,202 |1,024
88 .18 | 13,500 4,110 | 1,840 1,477
a8 1 20,400 5,100 | 2,810 2,287
40 07 32,500 — 4,576 -
42 05 44,300 ~— 6,676 —

total core thickness of just about
1 1/16in. (the stampings are .0l4in. thick
each), which is very ¢onvenient for most
purposes.

Numbers of Turns and Gauge of Wire

The table (left) also shows the correct
number of turns per volt for a 50 cycle
mply, so the only adjustments required

ill be in respect to alternative frequencies.
In addition to knowing the required number
of turns per volt we must also find out the
gauge of wire most suitable for any given
current output. This can easily be done
by making reference to Table No. 2.
If, for example, a H.T. secondary is required
to give 50 milliamps (.05 amp.), 42's gauge
wire will serve, but in the case of a low
tension winding which is to supply 4 amps
for heating the cathodes of four A.C.
valves the wire must not be less than 20’s
gauge. As a matter of fact the currents
shown are maximum ones and where ample
winding space i¥ available it is as well to
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Fig. 5.—The circuit of a full-wave rectifier..

use .wire one size larger than is actually
necessary. It is also well to bear in mind
that finer gauges than 38 are somewhat
difficult to handle and should therefore
be avoided unless one is cramped for space.

By using Table No. 2 no difficulty will be
experienced in finding correct gauges of
wire for the secondary windings, for which
the currents are known, but the primary
offers rather a different proposition. The
primary has to deal with a wattage equal
to the sum of all those of the other windings,
plus that lost in the instrument. The actual
power is that previously calculated in
deciding on the core size, -and so we can
find the current by dividing the number
of watts by the mains voltage. To revert
to our previous example, where we found
the power to be 56 watts; if the mains
rvoltage were 230 the primary current would
.be 56/230, or about .25 amp. In regard to
the most suitable covering ; most construc-

.tors prefer to use enamelled wire when the |

‘gauge is finer (higher number, of course)
than 24’s, and double cotton-covered wire
for the heavier gauges. Enamelled wire is
cheaper, and the insulation is ample,
provided the enamel 1s not cracked, but in
the heavicr gauges it cracks much more

casily. Enamelled wire has the very great -

advantage that it can be accommodated in a
much smaller space than other kinds. This
is an important consideration when a large
number of turns are required, but of little
consequence where the turns arc few.

Alternative Core Sizes

Although it has been stated that the size of
core depends upon the power rating of the
transformer it ifrequently happens that the
power is a good deal less than the maximum
for any size of stamping. In such cases the
stampings will be chosen by the winding
space they give. This point will more readily
be understood by examining Table No. 1;
it will be seen that stampings No. 4, 4A,
30 and 30A each have a winding limb of

o m— R L

> T+ similar size, but they have
different areas of winding
3pace.

The winding space required
can be found by looking up
the ** turns per square inch ”
in Table No. 2. It must be
remembered, of course, that
a certain amount of the
available winding space will
be taken up by the winding
spool and end cheeks, so due
allowance must be made (see
Fig. 3). In addition, the
“turns per square inch”
given in the table assumes
perfect regularity in winding,.

( 9
COPPER SCREENING PLATE

SAME SIZE AS BOBBIN
END CHEEKS

cap J

isommme TAG

FOR EARTHING.

Fig. 4—The screening plate
for preventing hum.

For this reason it is usual to
subtract 10 per cent. from the
figures given, to allow for inevit-
able unevenness when winding
by hand.

Arrangement of Windings
When both H.T. and L.T.
windings are put on the same
transformer it is a good plan to
place the latter between the for-
mer and the primary windings.
The L.T. windings, being con-
nected to earth in the set, form
a good screen, and are effective
in reducing the amount of mains’
hum reaching the H.T. supply.
Another way of reducing
bum is to insert a brass A R
screening plate, like that 8 (SN\es&
shown in Fig. 4, between
the various windings.
The plate must not form

TEST WIRES

Fig. 6.—A handy tester for trans-
ormer windings.

a complete loop round the core or it will ab-
sorb a good deal of power and considerably
reduce the efficiency of the instrument.
To prevent a short circuit of the gap by the
core the plate should be insulated from the
latter by means of a strip of insulating tape.
The screen must, of course, be earth con-
nectcd. When using this method of screen-
ing, separate spools must be used for each
winding. If two or more windings are to
be put in the same section of a spool, great
care must be taken to provide adequate
insulatjon between them by putting a few
turns of empire tape or oiled silk on top of
each winding and making sure that on
later turns can slip past the insulation.
Centre-tapped Windings

A centre-tapped H.T. winding is required
when rectification is carried out by a full
wave valve connected as shown in the circuit
of Fig. 5. In this case it should be remem-
bered that the winding must be arranged
to give the full rectifier voltage on each
gide of the tapping, or, in other words, the
voltage between its two ends must be twice
that required by the valve. The trans-
former would then be specified as having
a 250:0-250 volt secondary.

Testing the Transformer

Before putting a transformer into use, it
is desirable to give it a thorough test.
Probably the best way of testing the wind-
ings for continuity is by means of a neon
lamp, and the mains voltage. The lamp
should be connected in series
with one mains lead, as shown in
Fig.'6, and the two wires (a) and
(b) touched against the ends of
the windings. If the lamp fails
to light, a break in the winding
is indicated. Next apply the
same test between each winding
and the core, and between pairs
of windings. In the latter
cases thellamp will not glow
unless a short-circuit occurs
at some point.

When a mneon lamp is not
available the transformer can be
tested with a battery and a pair
of phones, as explained for L.F.
transformers in the article ““ Curing

LAMP.

Common ~ Receiver  Faults,”
published on page 169 of
y PRACTICAL WIRELESS, No. 4.

MAINS PLUG

/

AN

o~ B o -
!TRACING AND CURING DISTORTION. |
; (Coniinued from page 533.) s

drain is put on the H.T. battery, for it is
a well-known fact that the lower the impe-
dance of a detector valve, the higher its
anode current.

Overload Distortion

Distortion caused by overloading means
that the input to the set—and this refers
to the signal strength of the station into
which the set is tuned—is too strong. This
is more likely to be caused by local station
reception than by the weaker signals of
foreigners. Overloading in the early stages
of a set can produce very bad distortion,
and to cure this it is as well to fit a volume

X3

control before detection. If the valve is
of the screen-grid variety, control of the
screen-grid voltage is recommended,
although when the volume is cut down very
low, some distortion is noticeable. The
best way, if it is possible, is to change
over to the new variable-mu type of valve,
the sensitivity of which is controlled by
the variation of grid-bias ; this will give a
fine variation of volume, with the advantage
that the quality will not deteriorate as the
volume is cut down.

A simple type of control which may be
fitted to the exterior of the set is shown in
Fig. 3. This is a pre-set condenser, and is
inserted in scries with the aerial lead to the
get. It should have a maximum value
of .0003 microfarad. When it is un-
screwed—that is to say, at its minimum

setting—it controls the voltage of the
incoming signals to the set from the aerial,

Another form, which i8 very simple
and easy to incorporate in a set, i8 a vari-
able resistance or rheostat, connected in
series with the negative side of the low-
tension lead, feeding the screen-grid valve.
This form of control cannot be used on
A.C. mains sets, but only on battery-
operated receivers. These points on dis-
tortion by no means cover the whole range
of troubles, but only those most commonly
met with,

r
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~This Article Tells You How to Make i
the Bandaptor at Little Cost.

By FRANK

ELECTIVITY is the

\ order of the day, and ]
unless our sets have it
they are little more than
useless for any other
than purely “local ” re-
ception. How many
powerful receivers are

there that ought to be |

capable of bringing in
fifty stations and yet
whose useful range is re-
stricted to the two nearest
Regional transmjtters—
just because they are un-
selective ? Most of the
receivers built within the
last year or so should be
reasonably selective, but
even some of these are
not nearly so good as
they ought to be. With-
out any fear of contra-

Ay M E

S ADAPTOR-

PRESTON, FRA.

Fig. 4—The photograph shows the band-pass
adaplor connected to a set ready for use.

former or a band-pass tuner and no tone
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diction I can say that
there is not a single re-
ceiver which is selective
and which at the same
time gives good quality
of reproduction unless it

is fitted with band-pass tuning or some form of tone

correction device.

To make the last paragraph perfeotly understandable 1
would say that although a single circuit can be made to tune
as sharply as one may desire, that sharpness of tuning, or
selectivity, is only obtained at the expense of quality.
. This is because the sharper tuning becomes, the more are
the' “ side-bands ”’ (which are in effect the musical fre-
quencies impressed upon the carrier wave) ‘“ cut,” or
in other words, the more are the high notes attenuated
or reduced in strength in proportion to the lower ones.
The high note attenuation can be cured by fitting a
tone control transformer, but even when this is done
the selectivity is insufficient unless the tumer is of a
specially designed pattern.- And it is likely to become

a somewhat costly under-
taking to fit a new tuner ag
well as a new transformer.

Band Pass or Tone Correc-
tion ¢
When designing a new

set one has the option of “i‘”"\:‘” x”\"

Fig. 3.—Séiowing the simple nalure of the construction and wiring.

using a specially sharp-
tuning coil in conjunction
with a tone-control trans-

control. Personally, 1 prefer the former
system, and 1 specified it when describing
My Favourite Circuit’’ in the very first

issue of PRACTIOAL

WIRELESS.
T EARTH TERMINAL Economical
O~ SET s

Selectivity

A But I know per-

ectly well that

b S most of my

TosgmaL TeRrAL  readers are mot 5o

L ; wealthy that they
can immediately sorap their present set
just to make a new one of the kind that

I recommend-—even if my opinion were
valued so highly. So I am going to give
you constructional details of a little unit
I have made and which I have christened
the “ Band-aptor.” You will already have
guessed that the name is short for the more
lengthy and formal one of band-pass

adaptor.

This Band-aptor can be used with any
kind of set, either screened grid or other-
wise, and will immediately convert it to

Fig 2—The wiring band-pass tuning. Before going further
diagram. 1

had better give a brief explanation of the

2 o band-pass system
for the benefit of
those who are
not quite up to
date with their
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technical knowledge. It was explained
above that as the selectivity of a single
circuit tuner is increased its response to
high notes is consequently reduced due to
side-band “‘ cutting.” The band-pass tuner
is so designed, however, that it gives
equal response to a band of frequencies
such as are represented by the side-bands,
and therefore it responds equally well to
all musical notes. In other words, it does
not introduce distortion and thus no
correction device need be used after it.

The Bandaptor is Cheap to Make

The Bandaptor will cost you about
seventeen shillings in components if you
have to buy them all, but you will probably
have most of them on hand if you have
been an experimenter for any length of
time. To connect the Bandaptor to the
set it is only necessary to transfer the aerial
and earth leads from the latter to the
unit and replace them with two leads
attached to the Bandaptor.

The Circult

A circuit diagram is given in Fig. 1
from which the more technically-minded
readers will observe that band-pass coupling
is on the * top-capacity’® principle, a
.00013 mfd. differential condenser being
used for this purpose. The system of
coupling is not very unusual, but I believe
the method of providing an extremely
small variable capacity is. By connecting
to the two sets of fixed vanes only of the
differential condenser we get the effect
of two condensers wired in series. In
consequence the maximum capacity is
10000325 microfarad and the minimum is
only one or two micro-microfarads. Thig
is just what we want. The screened coil
specified has a .0001 mfd. fixed condenser
built into it, so this is used as a series aerial
condenser. Another similar type of coil
may be used if desired, though, and in that
case it will probably be necessary to employ
an external .0001 mfd. condenser. As a
matter of fact, it is advisable to employ
the same kind of coil as that used in the
acrial circuit of the set because the con-
denser tuning positions on both set and
Bandaptor will then be similar. But
this is not by any means essential, and if
the coils are entirely different it will only
mean that both condensers will be set to
different numerical positions when tuned
to any station.

Construction

The construction of the Bandaptor is
child’s play, as can be seen from the wiring
plan of Fig. 2, and the photograph of the
working parts in Fig. 3. First of all, make

-000/
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the panel and baseboard ; stain them and
then drill a hole in the centre of the panel
for the bush of the .0005 mfd. tuning
condenser. Screw panel
and baseboard together
and lay the coilin position.
With the switchrodscratch

00013 MFO
DIFFERENTIAL

B

MFD

QQ A=

# T
L MFD »

v A

70 AER/AL
TERMINAL
ON SET

x
* 7O ERRTH
7ERM. On SET

¢ Glazite ” insulated wire, as shown in
Fig. 2. It will be noticed that three ter-
minals on the coil and the centre one on
the differential condenser require no con-
nection. Lastly attach the two flexible
leads fitted with spade terminals and the
unit is ready for use.

The Bandapior in Use

Connect it to the receiver as explained
above and:set the differential condenser to
maximum capacity (vanes halfin
mesh). Tune the receiver to the
usual position of the local station
and then rotate the tuning con-
denser on the unit until signal
strength is brought up to maxi-
mum. Slightly re-tune the set if
necessary and makea final adjust-
ment to ithe Bandaptor con-
denser. With the differential
condenser set to capacity
selectivity will not bemuch better
than before, so after tuning in, the
capacity must slowly be reduced
by turing the knob (in either

Fig. 1—~The circuit
diagram.

on the panel the position
for a hole to take it. Make
a }in. hole at this point
and then mark out a
corregponding position towards the other
end of the panel. By mounting the differen-
tial condenser in this latter position, a
perfectly symmetrical panel lay-out will
be obtained.

Should you wish to use condensers other
than those specified, be careful that the
moving vanes can be turned without foul-
ing. At this stage attach the dial pointer ;
its correct position can be found after
attaching the condenser dial.© When all
components are mounted connect up, with

LIST OF COMPONENTS FOR THE

BAND-PASS ADAPTOR.

1 Plywood Panel, 8in. by 6in.

1 Baseboard, 8in. by 6in. by §in.

1 Terminal Mount (Belling-Lee).

2 Terminals, marked “A” and “E”»
(Belling-Lee ¢ Junior **).

2 Spade Terminals (Belling-Lee).

1 Dual Range Tuner (Colvern
KGR).

1 .0005 mfd. Variable Condenser (Lotus).

1 Dial Pointer (Bulgin).

lll—g—n:

type

1 .00013 mfd. Differential Condenser
(Lotus).

Short length * Glazite”” and a foot of
twin flex.

> direction). This will probably
entail aslight readjustment to the tuning con-
densers. If the capacity is reduced below a
certain limit the tuning will become toosharp
and distortion will occur. So before this
point is r