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Capt. E. H. ROBINSON,

the well-known radio ex-

pert, author of “Perfect
Broadcast  Reception,”

etc., etc., says of British
Radiophone Condensers,
“This firm stll provides
the wery best wvariabie
condensers made. If you
want the best theve is no

PR, . 3
aliernative.
‘Fhis  splendid testimonial, coming
from such an authoritaiive source,

speaks for itscll.
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Anchorage. The Steel Girder Frame method of assembly
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MATCHED PERFECTION ENSURES RESULTS
Radioplione Condensers incorporate many patented

unique features, such as Radial Wedge assembly of vaucs,
Springloaded Tuapered Bearings with “ Keep Plate ”

and three-point Suspension guarantee freedom from
mechamcal distortion. Every Radiophone Condenser is
matcked section by section at SIX points of the tuning
scale 1o within & per cent.. One lLas only to halance out
1he stray circuit capacities with the aid of the trimmers
conveniently provided at the 7op of the unit to ensure
permanent MATCHED PERFECTION.

Frite for list of components fo :

e, £
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_TELEPHONE :
HOLBORN 674+
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The lIgranic Variable ' Megostat”” High Resisiance.
Designed and constructed to the highest standards of
radio engineering—finish in keeping with the reputation
of Igranit —special . contact preventing wear and
ensuring constant resistance value—can be used as
a volume or tone contro), as a variable grid leak or as
stabilising resistance, etc, in single-hole fixing—at
the reduced price of 3/6 in four sizes—another example
cf that efficiency of performance and reasonableness
in price which are typical of every item in the Igranic
range. Llet lgranic Components be the making of

your setf.
//'b\

lON_

Send for fully
iilustrated Catalogue
No. J.1279.
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| P v sa—

tf you cannot oblain

Lois b
EVICE
fgranic Cornponents, K:‘//

write to us direct ard |granic EleCh’iC CO., U’d,

include the name of

your local dealer. 149, Queen Victoria Street, £.C.4
' CVS—9)
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\ BATTERY

is in your set !

DO YOU RUN A COLUMBIA 3807

If so, the Ever Ready Batteries made specially for
this set are : H.T.JW 1180; G.B.[9 v. Winner;
L.T./2130. If not, simply ask your dealer for the
Ever Ready List, showing all popular makes with
their sp&cial Ever Ready batteries. Your set will
be powered perectly by its appropnaie Ever
Ready. batteries.

A GOLD MINE OF INFORMATION

THE EVER READY CO. (GREAT BRITAIN)
HERCULES PLACE, HOLLOWAY,

LTD.,
LONDON, N.7.

FOR THE HOUSE-OWNER, HOUSE-
HOLDER AND PRACTICAL MAN

NEWNES PRACTICAL

ENQUIRE WITHIN

TO BECOMPLETED IN ABOUT 40 WEEKLY PARTS

PDealing with House Decoration and Renovation; Construc.
tional Work in the Garden; Home Carpentry; Metalwork:
Upholstery and Furniture Making: the Maintenance of

Electric Lighting; Water Supply and Drainage; Useful Recipes.

The work is profusely illustrated
with photographs which have been
specially taken for this purpose.

FINE ILLUSTRATIONS

continue, and how to finish it in workmanlike style. No home i3

complete without this valuable work of reference.

DO YOU OWN YOUR HOUSE ? I5cci% «3°mssi bn cpenasa
how to keep your house in good repair g::)ugmf%]fxndgtxgg? tt:lxi-‘ggcc:)

ARE YOU HANDY WITH TOOLS 2 5525; you win find e
ideas in this new work.

MAKING A WORKMANLIKE Hand This Order Form
JOB OF IT

‘Whether the subject dealt with
is Repairing a Faulty Ballcock,
Constructing a Bookcase, or Erect-
ing a Fence, you will find that
this book tells you: H

(a) What 'Tools and Materials : To

To Your Newsagent.

This is a really worth-while in
vestment for the practical man.

would be Reqguired.
(b) How fo Start- the Work. H
(¢) How to Make a Thoroughly §
Workmanlike Job of it.

Such a book will surely be worlh pounds
to you.

PART ONE NOW ON SALE

SIXPENCE

Part 2 on Saie Oct. 6th

Ohtainable at all Newsagenls and Booik-

44444444444444 oo Newsagent

Please supply  Newnes

PRACTICAL ENQUIRE
WITHIN cach week onél

counfermanded.

stalls, or by wpost 7M\d. ecach part, jrom
Ceorge Newnes, Lid., 811, Southamplon
Street, Strand, London, W.C.9,

They show simply, step by step, how to start the work, how to -
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) F. D. C. Mackay S et e — *
Principal. z e

Commerce, Industry, Accouniancy, Secrefaryship, Shipping,

Public Services, Banking, Insurance and Civil Service.
,
BRITAIN’S GREAT I you will make an effort, by THE PROSPECTS FOR i
HIGHWAY TO fraining at home inyourspare T RAINED MEN WERE |
: - time to qualify for a respon- = {
Sy : itt stand b . . i
' Not just a few, but literally thousands :::o:z:;n;zu V:Lcc:ezr ¥ The need for a higher standard of ability

oJ. D. C. Mackay. and administration in Commerce and

Industry is creating greater opportunities
_than ever for #rained men and women who can apply
more efficient methods of working and organising.
Whilst the prospects of the untrained tend definitely

of-School of Accountancy students have
risen from the ranks to important, well- .
‘paid positions in Commerce, Industry, Banking,
Insurance and Public Services at salaries ranging
from £350 to f£2,000 a year. They. have achieved

their successes as a definite and direct result of
School of Accountancy Postal Training. Not ‘only
have these men and women, most of them of average

to deteriorate, the prospects were never better for
those who have the courage and enterprise to fall
mnto step with the new conditions of business and

to qualify, in their spare- time, for higher-paid
positions.

intelligence and education, multiplied their salaries ;
they have also made their futures secure.

'Many great Business Leaders sirbngly advise School of Accouniancy {raining as the surest and quickest methed
by which ambitious men and women can achieve successful careers.  Eminent University Lecturers who have
sxamined our lessons and literature have publicly vouched for their efficiency and thoroughness.

SPECIAL AUTUMN OFFER
Yor {ull particulars of a special Autumn offer,
whereby students enrolling soon can obtain
tuition at considerably reduced fecs—see special Clerical Class, Post Office.
note in the prospectus. Write for your copy Writing Assistants, Typists,
to-day. etc. Age limits 15 to z4.

CIVIL SERVICE
CAREERS
Inspector of Taxes, Customs
and Excise, Exccutive Class,

This valuable 180 page Guide to Careers. j
Some Chapters in the Guide : Advice from Business Leaders. How Office men g
and women can rise to appointments such as Accountants, Company Secretaries, :
Cost Accountants, Office Managers, Auditors, Cashiers, etc. How technical
men can qualify as Commercial and Works Managers. How salesmen can climl
t> 'management positions. Courses for Youths and Young Ladics. Students’
Success Reports certified by a Chartered Accountant. Opinions of eminent
University Lecturers on The School’s service. Tutorial Staff and Methods of
training. The School’s incomparable record ol successes in the Accdountancy,
Sccretarial, Banking, Insurance, Matriculation and Commercial Examinations
How the Principal’s advice on the problem of your career can be obtained frec

Write i:é»day for this free
180 page Guide to Careers.

@ Civil Service Careers—Ask for i
Special Civil Service Guide.

HE SCHOOL OF ACCOUNTANCY
55 Bush House, London, W.C.2 '“HILI!

' - . P ’

15 Regent House, Glasgow C.2
Shell House, Johannesburg
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We invite you to hear “R.& A.”—
Britain’s Foremost Reproducers—
demonstrated at your radio
‘dealers

We are paltxcularly desirous that you should take the
opportunity of hearing R. & A. Reproducers actually
demonstrated. We know and you probably realise, that
they are finc examples of design and construction. Their
very appearance proclaims that fact. . -

But appearance isn’t everything. You are more con-
cerned with performance, and rightly so.

You want a reproducer which will give you years of unfailing
service, and reproduce the broadcast transmissions with
¢ fidelity.’

We stress that word fidelity. No matter how efficient
your receiver, its efficiency is of little use unless the repro-
ducer does faithfully recreate the original transmission.

That is just one reason why we are so anxious that you
ask your dealer to demonstrate an R. & A. Reproducer.
He will gladly do so, and you will have an opportunity—
without obligation—of hearing a performance which will
prove a revelation to you.

Owners of R. & A. Reproducers are enthusiastic about
them, and, after all, it costs so little to possess an R. & A.

“BANTAM " |

Here is the complete range—

TYPE “60” Differential - Armature Reproducer.
Dia. 12". 21/-

- “ALPHA ™
“BANTAM” P.M. Moving Coil Reproducer.
Dia. 71”. Two models, each with Transformer. 27,6
“ CHALLENGER ” P.M. Moving Coil Reproducer. 35,_
Dia. 81".- Five models, a type for every output.
.With Transformer. « VICTOR »

“ALPHA” P.M. Moving Coil  Reproducer. 52,6

Dia. 10}”. Two models, each with Transformer.

“VICTOR” ' P.M. Moving Coil  Reproducer. 70/_

Dia. 102", complete with 6 ratio Transformer,

Write for copy of our new 1934 leaflet, which fully describes the compiete
range. Have you had your free copy of the Valve Matching Leaflet ?

o ikl - : .
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THE INCOMPARABLE

_ FULLO POWER

""""""
’ ---_:‘_u‘ -

RADIO BATTERY

GIVES THE EQUIVALENT B
OF MAINS POWER IN A [+ 4
BATTERY OPERATED SET "

THEY COST MO MORE TMAN ORDINARY BATTLRILS
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Metres. 31.3. DAVENILY,
58, BAXDOENG, G54
3

3
Java 128, BYDILEY
50. VATICAN Australia.
CITY, Rome. ON ULTRA
50. MOSCOW. SHOR WAVES
49.83. ZLESEN, letres.

Berlin, DIC. 30. MADRID Spaiv,

CHASSID
T COMPLETE

ST WITH
g DOUBLE
BALANCED
PENTODE

DUTRPUT

. MéVEN@
. colt,
SPEAKER

To LISSEN, LTD.,
Publicity Dept..
ISLEWORTH, MIDDLESEX.
Please send me FREE CHART
of the All-Wave Al-World "Sk‘v,-
scraper.

NAME .o
ADDRESS ....

40,67, Miami Beach, 23.5%8. PARIN,
l-‘lox;id‘?. o Radio Cwlonial.
40[’:-5 f\-\l-'l—\-'\'”h 25(9 TWINNIPEC,

deii g 0 anada.
.3 NAIROBT,
*%ﬁeny:l OBL 45 4. ROME, 2R.0.
49.18. BOUND- 2523, DAVEXTRY
BROOK, New LE.
Jersey. 25.27. PITISBULRS
49.18. CHICAGO,  WSXK.
23.39. RABAT,
Maroceo.

U.8.A.
49. JOTANNES-

BURG, South v
Airica. 19.48. Y‘ .]i‘TICAN
- CIT Glue.
48.86 PITTSBURG , SLTY, Rowe.
ay 1c 19.82. DAVENTRY
U.8.A.  WBXK, “7Se 2

5 UGS
48. CASABLANCA, 19.73 ZEESEN,
Morocco. DJ.E
82.26. RABAT, 4950 PITTRBURG,
Moroeco. WEXK.
3155 DAVENTRY joyon e p
‘ .56, SCHE
G S NECTADY,
3155 MEL- ey
BOURNE, Aus j;89" ZEESUN,
D.JL

trabia.
31.48. SCIENEC- o ol avpNTR
' TADY, New York h"s‘? D;A.TL_\II‘.\
31.38. ZEESEN, Jg.»7. BOUND-
Berlin, D.J.A. RROOK, N.J
31.35, SPRING.  wWaxsL
FIELD, Moassa- 3300 PITT~[ RG
chusetts. = A, WSAK

At last the day of All-World Redic
has arrived, and you can build with
your own hands the first receiver te
give yvou not only England and
Europe, but America and Australia
direct. The Lissen All-Wave All-
World “Skyscraper’’ 4 tunes from
12 to 2100 metres. It7brings twe
complete new wavelength ranges
within reach of the ordinary listener
—stations and programmes which
before he was never able to receive
-~ Ultra-Short and Short-Warve
transmissions from the ends of the
earth. And, yemember, vou get
these stations through Double-
Balanced Output giving brilliant
reproduction on a Moving-Coil

INSTEAD
OF TWO/J

Speaker—as much power as 2 Mains
Set from ordinary high-tensior

batteries. Lissen have'made this All-Wave All-World Radic avzilable
to Homs Constructors first, because it brings back the thrill of
conquest lo hear America and Australia direct en & set vou
have built yourself, it makes you an enthusiast to realise what a
wonderful thing you have created !

{WAVELD
RANGE

And when you see the Great Free Chart of the All-Wave All«
World ““ Skyscraper ” 4, which tells you how to build it and how
to work it and why it gives such marvellous results, you will
agree at once that it will be wise of you to build for yoursclf
rather than buy a factory-assembled receiver which cannot give
you these new and intriguing short-wave stations. The FREE
CHART simplifies everything ; there are pictures of every part,
with every wire numbered, every lole lettered, every terminal

identified. YOU CAN'T GO WRONG ! But get the Chart and

see for yourself—then build the Lissen All-Wave All-Werld
“ Skyscraper ” 4, the SET THAT SPANS THE WORLD !
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The Mew Lisbon Station

ESTS are being carried out by the
20 Kilowatt transinitter now nearing
completion -at Lisbon: the wavelength
allotted to this station by Lucerne is
476.9 metres (629 ke/s), but between
October 5th, when it is hoped to bring it into
operation, and Janunary it will work on
282.2 metres (1.063 ke/s). The call is:
Radio Lisboa.

) D~ |- }4D 1 - | N |- D | D | | } D { } M-} AP | - | R |- |

France’s New Station:

HE high-power transmitters already
under construction are those of
PIT, Paris (120 kw.), Nice (60 Inwv.),
Lvons PTT (100 kw.), and Toulousge
PTT (120 kw.). Orders have now heen
placed with French malkers for stations
to be erected at Lille (60 Iaw.), Rennes-
Thourie (100 kw.) and DMarseilles (60
kw.). The first four are to be ready
by the spring of 1934.

t

Egyptian Broadeasting System
AT the Lucerne Conference the
BEgvptian Government was
grauted six channels for the working
of broadcasting stations. The 20 kilo-
watt transmifter now being built at
Abu Zabal, near Cairo, will operate on
483.9 metres (620 ke/s), a wavelength
shared with Brussels. The programmes
will be relayed by Alexandria on 267.4
metres (1.122 ke's), a channel on which
the high-power North Scottish Regional
will also work later. Tests by the
Cairo station are expected to take place
towards the end of November. Further
stations will be installed in upper Egypt,
when requived.

™5
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To Combat German Propaganda
T is reported that the Polish Authorities

intend to erect a station at Gydnia,
a port on the Gulf of Danzig; it is to be
used as an antidote to the anti-Polish propa-
ganda broadcast through the CGerman
Konigsberg and Heilsherg studios.
Sundays Only

LOEMENDAAL - (Holland) owns a

. small 200-watt transmitter which is
only used on Sundavs; it relays a sacred
gervice from the local Reform Church at
040 a.m. and again at 4,40 pm. The
station has been in existence for the last
five year:; it works on 245.9 m.

. o :
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Wireless Picture Transmissions

S many readers will have noticed, the
daily papers frequently contain
illustrations which have been telegraphed
from foreign countries. In some instances

| the transmissions are made over landlines
; and submarine cables, in others by wireless,
| via ether. There are at present established

| services operating between London, Rome,

SPECIAL NOTE TO NEW READERS.

hese spanners at 3 1d. each set, post free.

Spanner,
“ Practical Wireless,”
Geo. Newnes, Ltd.,

8-11, Southampton Street,

Strand, W.C.2.

T and amplified. In addifion O
another feature of the short waves
is the sharpness of tuning. or nun-
ber of stations which can be he:}rd
over a given portion of the tuning
dial. On a normal tuning condenser
of .0005 mfd. capacity. the London
National will tune at approximately
15 degrees on a 100 degree scale,

Berlin, Paris, Amsterdam, Vienna, Stock-
holm, Oslo and the Vatican, and by radio
similar exchanges can be effected with New
York, Bucnos Aires, Bangkok and Ban-
doeng. ’

The Highest Transmitter in Europe
OUBTLESS the record must be held
by the small wireless station erceted
at the swnmit of the Pie du Midi de Bag-
neres in the Pyrences (Ifrance), at no great
distanee from the famous Lourdes Pil-
grimage. The transmitter is situated at
2,860 metres (9,427 fect) above sea level,
and is used for the broadeast of meteoro-
logical observations. During cight months
of the vear the offieials of the Observatory,
owing to heavy sunowfalls, are completely.

WORLD o/ WIRELESS

Owing to the enormous demand for the last two
issues of PRACTICAL WIRELESS, containing
our FREE GIFT set of WIRELESS SPANNERS,
many readers were unable to obtain copies.
order to satisfy those readers, we have therefore
arranged to supply a limited number of sets of
Fill in
coupon below and send with 3]d. in stamps,
addressed to :—

In

and thrn Recianal will trne at an-.

cut off from the outside world, Transmis-

sions are carried out on 277 metres
(1.083 ke/s) and on 77 metres (3,890 ke/s) ;
it 1s on the short wavelength that the
Observatory is in touch with the French
National Mcteorological Office, to assist in
the compilation of weather charts.

Roma-Napoli-Bari

HF Ttalian broadcasting stution of Bari
(269.8 metres), which up to the
present has always broadcast local pro
granumes only, has now been linked up
by special cahle with Rome and Najiles.
Ttaly possesses two networks for the
interchange  of  programmes,  the
Northern one comprising the studios
of Milan, Turin, Genoa. Trieste aned
Florence.  The Palermo  transmitter
will be added (o the Southern net
shortly.

Cincinnatl’s Giant Transmitter
WL\“ the new 500 kilowatt station

which is being built at Mason,
Ohio, is expected to be ready to test in
February,  Tts wavelength will he that
of the present transmitter (4283
metres). An idea of the size of th
plant is given by the fact that to codd
the 100 kilowatt valves the daily
supply of water required is that usced
by six thousand average families !

|
g To Assist Foreign Listeners
'\ I'I‘ is often very difficult for British
listeners to. piek up programmes
) from Belgrade and Ljubljana. So far no
! alternative channel has been available.
i In future Czecho-Slovakia and Jugo-
Slavia will exchange a serics of evening
entertainments, and in this manner the
latter's best broadeast will be well heard
through Prague,

‘,u—n_u-ﬂ.\'{\-« 1 O | S | DA D | | | | | | { u.u-uJ

Classification of Short Waves

IN view of the Marchese  Marconi's
experiments with micro waves, an
endeavour is being made to ygive descriptive
names to the higher frequencies now used
for transmissions below 200 metres, Down
to the 10 metre wave band, it is suggested
that the channels bo designated as short
waves ; from 10 metres to | metre,  metre’
waves;  from 0.99 to 10 contimetres
(0.10 metres) *“ decimotre ” waves; 9.99
centimetres to 1 centimetre as * centi
metre 7 waves, and the lower wavelenyths
down to 0.001 as * millimetre " waves,

e e EY o e w e

2




B B

PRACTICAL WIRELESS

chober 7th, 1933

R@UND l‘fze WQRLD of WERELESS (Continued )

International Programmes
RRANGEMENTS have been made by
the U.LR. (Geneva) for a scries of
International concerts to be relaved by a
number of Continental stations. They are
to be contributed by Bucarest (October
3rd), Budapest (November 4th), - Vienna
{December 8th), and to be followed in 1934
by Prague (January 6th), Brussels (Febru-

! INTER}‘ESTIN_GAand TOPICAL |
: PARAGRAPHS - il

Saturdays on 31.3 and 38.47 mefres. The
Tnglish version is timed to start at 23.30,
and is followed by the French and Spanish

ary Ath) Belgrade (February 23rd), London
(March 25th), and. Stockholm
(April 4th).

THE

Fallin German Listening Licences
I\ Auﬂu\t 1933, (-emmny pos-

sessed 4,480,278 licensed
listeners, or 37.828 fewer than en
the corresponding date in July.
Over 531,000 free licences have
been distributed by the authori-
ties to unemployed and war
invalids.

&
Radio for Snake Charmers
AT the Algiers (Radio Alger)
studio, before an invited
audience, an Arab performer
madc his snakes sway rhythmi-
cally to the wmusic of a broad-
cast  transmission, It was
demonstrated that the conven-
tional reed pipes were not a
sine qud non, buit that even
the relay of a forcign synco
pated dance band was able to °
charm the reptiles ! -
Luxembourg’s Midday Pro-
grammes

IN addition to the concerts

broadecast every evening at
7.0, 8.30 and 10 o’clock, Radio
TLuxembourg is now on the air daily with
a Junch-hour transnission from 12.30 until,
2 p.n. The wavelength is 1,190.5 metres;
the power 200 kilowatts.

ful receive

calibrated

German Amateur Transmitters
OLLOWING a total cancellation of all
licenrces, the German authorities
have now granted permits to 184 amatecurs

7erg out the new Co[umbla “ CQA Battsry Four.

r provides * mains
The

in wavelenOIhs and stations.
picked walnut and ils price is 11 guineas.

For the Safety of Alpine Climbers
AT Biclla (ltaly), situated some fitiy
miles north-cast of Turin, a five-
metre transmitter and receiver has been
installed for dircet communication with
the Margaret Hut on the Moute Rosa
(Switzerland).  The distance eovered by
these short-wave telephony transmissions

to carry out experimental broadeasts.
Stringent conditions have been Imposed.|
All Jicensees must be recognized members!
of the National Socialist Party, and arer
required to advertise Nazi aims in all theu{
broadeasts to foreign countries! In order to
cncourage the movement the cost of the
licence has been reduced by 75 per cent.

Extended Sunday Broadeasts
CONTINUOUS programme is now
offered to listeners by the B.B.C. on

Sundays from 12.30 to 10.30 p.m., as the

hitherto silent period between G and 8 p.an.

has heen filled with musical items and talks.

Site of North Ireland Regional
I"\T view of the fact that Belfast is
surrounded on three sides by hills,
the site chosen for the installation of the
B.B.C. North Ireland Regional high-power
station is in the immediate neighbourhood
of Lisburn, a small cathedral city some
eight miles south-zouth-west of Belfast.

League of Nations Short-waver
HE political and news hulletin hitherto
broadeast-by the League of Nations
through the Prangins (S\\thlhnd) trans-

SRRSO T 7T T T

PENTODE
OUTPUT

AMND

MOVING
COIL
SPEAKER

emission, and the fuse was “repaced still
without result. The S, cireuit was tested
and found in order, az was the detector eireuit,
but when the grid bias was varied on the L.F,
valve no changein anode current was recorded.
What had happened ? Three hooks will be
awarded for the first three correet solutions
opened.  Address yourenvelopes to The Editor,
PRACTICAL WIRELESS, Geo, Newnes, Ltd.,
8-11, Southampton Street, Strand, lLondon,
W.C.2, and post to reach here not later than
October 9th,  All envelopes should e marked
Problem No. 55,

T T T T T R D e TR LI ST 2o ST T Y NP NP TR NP I PP

SOLUTION TO PROBLEM No. 54.
Whitaker overlooked the fact that there would he
a voltage drop due to the current pussed throungh
the smoothing choke; and also forget that the <rid
bias voltages had to be added to the total high tension
voltage. He therefore required at feast 250 volis
in erder to salisfactorily operate his receiver,
List of Prizewinners for Problem No. 53
Mr., Wi, Adderley, 82, Scotia Road, Bursien:, Staffs:
Mr, 8. W, Salman, 44, Constantine Road, Colchester;

H
3

.
.

mitter on Sunday mvhts are now given on

e ) “

b

Mr. R. K. Huling, Blankenberghe. Cite dex Geneta,

This pouwci-
reproduction through ils moving coil
loud- spea/cer although it operates from batteries.
The cabinet is of specially

And when you see the 1c
World “ Skyscraper ”
to work it and why it mpire route between India and Australia,
agree at once that it wvo-way communication from the air was
rather than buy a factortablished with Sydney over a distance
you these new and iantr morc than 3.000 miles, and maintainec
CHART simplifies everithout difficulty for some time.

with every wire numbe

xdennﬁed YOU CAN"lB €. Public Coneerts Season

¢ |is, roughly, forty miles. Listening posts

""have also been erected by the authorities
at the base of the mountain with a view
to bringing assistance quickly to climbers
in the cvent of accidents.

is This a Record ?
JEAN ROY, the Radio Toulouse {(Franece)

translations at rvespectively 2343 and announcer, in a vrecent interview,
midnight B.S.T. stated that from April 1st, 1925, when he
first tock up his duties, he has

LATEST COLUMBIA FOUR-VALVE RECEIVER presided at the microphone tor

22,000 hours!

Berlin’s Deutschlandsender
AS the Germans are anxious
that transmissions {rom
their high-power station should
be heard not only throughous
Germany but also in  neigh-
bouring countries, the power is
to be increased to 130 Lkilowatts.
At the same time a new systemn
of aerial towers is to be used to
climinate fading cffects in the
broadcasts. There exists also
the possibility that a more
favourable site than Zeesen may
be found for the new station.

more than

Record Short-wave Transmis-
sions Between Aireraft in Flight
EMARKABLE instances
have been forthcoming
lately from the Empire routes
of Imperial Airways of long-
range wireless communication
bhetween aircraft in flight. and
also between aireraft and ground
stations. The other dav, while’
one of the new °° Atalanta ”
type air-liners was {lving near
Mpika, on the Africa air-mail, its
operator got into touch and maintained
communication for several minutes with
another aireraft of the same type which
was then in the neighbourhood of Victoria
West, approximately 2,000 miles awary.
Even at snch a distance—representing a
record for communication between air-
craft on the Empire routes—both operators
found reception excellent, with no fading
“¢ interference.  Recently, also, while
air-liner  _dstraec was making an
4 >rodrome survey along sections of the

dials are

'_}“HJ Promenade Concerts end o3

Qctober 7th, and the B.B.C. has
announced the opening of its winter season
of Public Concerts on October 18th. 'There
will be the season of eighteen Symphony
Concerts  on Wednesdays, starting on
October 18th and continuing weekly until
December 13th, atter which there will be
@ break until January 31st. During this
break there will be a series of Six Concerts
of British Music on January 1st, 3rd, ath,
Sth, 10th and 12th. ‘The London Music
Festival will be held again on May 4th,
7th, 9th, 11th, 14th and 16th. All these
concerts will be at Queen’s Hall. A sevies
of twelve Public Chamber Concerts will be
given fortnightly on Fridays, at the Concert
1Ia)}, Broadcasting House, the first of which
will be heard on Octoler 20th.

{(Continued on page 158)
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HE arrival on the market of another
tuner designed to cover the short
waves as well as the normal broad-

cast band arouses the interest of the home-
constructor. and to many the question
no doubt arises, “TIs it worth it 27 8o
far, there are very few of these tuners, and
in view of the many difficultics which have
already been .explained in these pages
regarding the reecption of short-wave
gtations, it is only natural that to many
minds it will appear that the use of a com-
bined tuner will only result in a com-
promise upon one or other of the wave-
hands covered. Up to a point this is quite
true. The losses which are introduced by
switching, ete.. can easily destroy all gains
which are effected in clever design-and
workmanship, but there are certain features
whicll may be introduced and which will
cnable o very good all-round result to be
obtained on any wavelength. Suppose,

therefore, we examine the requirements

of an ““all-wave tuner ” and sce just what
is required and how best to utilizc the
various features which are found essential
on ¢ach waveband.

Short-wave Work
As las been repeatedly stated in these
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The Principles Underlying the
Long-wave Tuning

pages, losses on the short waves must be
reduced to an absolute minimum in view
of the very high frequencies which are in
use. Perhaps to understand this better it is
necessary once again to point out the
desirability of thinking in frequencies
instead of wavelengths. When we refer
to the London National station transmitting
and then state that Boundbrook, Al

New Jersey, transmits on 46.69 }
metres. we do not realize the vast
difference that exists in the actual
frequency which is used for these
stations. The frequency of the
London transmitter is 1,147
ke/s, but the frequency of
the Boundbrook station is
6,425 kefs. You will re-
meniber, from the various
beginner's articles, that by
frequency is meant the numi-
ber of vibrations, or changes
of direction, per second.
Obviousgly, with ‘the lower
frequency variations there is
little risk of the signal jumping
across small gaps or otherwise
finding its way to earth. With
the high frequency, however, the
slightest capacity will scrve to &
| provide a path where it is not
wanted, with the result
signal will either disappeav or partly
_do so before being fully rectified
and amplified. In addition to this,

1 another feature of the short waves
é is the sharpness of tuning, or mun-

ber of stations which ean be heard
over a given portion of the tuning
dial. On a normal tuning condenser
of .0005 mtd. capacity, the. London
National will tune at approximately
15 degrees on a 100 degree scale,
and the Regional will tune at ap-
proximately 30 degrees. The differ-
ence between these two stations in
metres is 94.4, but the difference in
kilocyeles is 804. In other words,
at this part of the wave-band a
difference of 94 metres equals 304
# 1 JXke/s. When, however, we enter
! the 30 to 100 metre wave-band we
! 1 find a vastly ditferent state of
affairs. Thirty metres equals 10,000
ke/s, and 50 metres equals 6,000
ke/s. We have, " thercfore, a
difference of 4,000 ke/s, equalling
20 metres, and as the separation
between stations to permit full
reproduction of side-bands is 9

7

Fig. 2—A simple arrange- &
all-wave

4||§-=~

ment for an
luner,

ke/s, we find that many more
stations will be obtainable over the
same number of degrees on this band.

Design of Combined Short and
Coils and Receivers.

- stations,

N T T{
Ti—— 4_1_*_|5‘ L= ;

"\;_I__l_'ﬂ-l T Tf,i/i “ Aerial Winding

[

i
that the

Tuning Arrangements
This introduces our second difficulty. 1
Some form of tuning wijll have to be adopted
which will enable us to select one of these
and in a, receiver designed 1
especially for short-wave work it is cus-
tomary to employ a very low capacity
tuning condenser (.0001 nfd. usually).
S and in addition to use
a slow-motion dial.

§ Short Wave

o Sport Wave —
A Keaction Winding

r L ~e— Short Wave

T
0 L e
] Grid Winding
~ Medhum Weave
Aer1al Winding

Reaction Winding For
Medrvm & Long Waves

D Long Wove.
1 &7 Grid Winding 3

Fig. 1.—How to build up

an all-weve tuner.

For the long waves, however, such a value
would not enable us to tune from Luxem-
bourg to Huizen on a single coil, so we
must compromise.  Carveful design, by
which is meant careful choice of coil turns
and their disposition on the former, will
cnable a winding to be adopted which
may be used for various wave-bands without
introducing the unwanted capacities re-
ferred to in the opening part of this article.
and which at the same tiine may be tuned
by a .0005 mfd. condeuser in a fairly
satisfactory manner. Obviously, however L
a good slow-motion drive will have to be
used in order to assist station selection on
short waves.

Reaction Arrangements

A further point of difficulty arises in
arranging reaction windings. For the
medium and long-wave windings it is cus-
tomary on a dual-range coil to use a single
reaction winding of such a size that it pro-
vides smooth control for the long waves.
This is usually too great for the medium
waves, so it is disposed on the coil former
in a position ¢lose to the long-wave winding.
in which position it offers greater coupling
to that coil than it does to the medium-wave
winding, and the result is that smooth

control may be obtained with o -single
(Continsied overleaf)
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ALL-WAVE TUNERS

(Continued from previous page)

reaction condenser over both bands without
the difficulty of introducing switching.
When, however, we wish also to include
the short waves we find that it is not easy
to dispose a single winding to provide
adequate control over three bands. The
best method of arranging the winding is to
split it, and use a few turns for the short
waves, coupled to the short wave grid coil,
and utilise the remainder of the winding
in the usual way. This can give splendid
results if the turns ratios are correctly
chosen. The design of the H.F. choke
affects the reaction control, and although
there are several chokes available which
will work with efficiency on all waves from
20 metres upwards, I find it preferable to
employ two chokes, one especially designed
for the short waves, and one standard
choke. These are joined in series and they
each.come into o

cffect on  their
respective wave-
bands,

Finode

o Standard HE
hoxe

Fig. 3.— Two

should bé joined

for best results,

Short Wove Choke

&
The Lay-out
1t is a great mistake to imagine that one
of thezc all-wave tuners may be purchased
and built into a receiver designed for normal

PRACTICAL WIRELESS

broadcast reception and that all the short-
wave stations will then be at your finger
tips. Nothing is farther from the truth.
It is quite possible that you may be lucky
in hearing one or two stations, but unless
the receiver is well-designed you will
probably find that not only will the sensi-
tivity be low but that those stations which
can be heard are only obtainable when
reaction is pushed so far that it is only
C.W. or a heterodyned carrier which is
heaxd, and that speech and music cannot be
satisfactorily resolved. Of course, if the
receiver had been designed on sound lines
in the first case, and was efficiently wired
and arranged, it is quite possible that the
addition of the all-wave tuner in place of
the existing tuning coil will result in quite
a good short-wave sclection, but the best
will not be obtained from the coil unless
the above-mcntioned points have been
attended to.

Conclusions

Summing up the above remarks,therefore,
we find that it ¢s possible to design a
really cfficient coil which will satisfactorily
tune over short, medium and
long wave-bands, and that in
orcder to obtain maximum re-
‘sults on all bhands it is essen-
tial to usc a really good tuning
condenser operated by means

chokes of a good slow - motion dial.
{n series That for smooth reaction it is
preferable to use two H.F.
chokes in series. That the

lay-out must be very carefully chosen and
a certain amount of care and experiment
is necessary in order to obtain maximum

results. That the receiver must really be

Qclober 7?5, 1933

designed as
though it were
a short-wave re-
ceiver, when the
medium and
long-wave sta-
tions may be
left to look after
themselves. 1%
will no doubt
interest our
readers to know

that we have
spent a great

deal of time and
thought on the
subject of all-
wave receivers,
and the résalts
of our tests are
embodied in «a
single-valve re-
ceiver wlhich
employs one of
the latest tuners,
and it will be
desceribad in
next weck’s
issue, Although
only a one-valve
set it will bring
in a Jarge number of short-wave stations
at remavkable stvength, and on cer-
tain occasions the loud-speaker hios heen
connceted to the set, without the wse of
any amplifiers, and good results hiave been
obtained. In addition, medium and loue
wave stations have been tuned in direct
on the speaker. Full  details will be
given next week.

Fig. 4. — 4 neat commerciel

tuner which covers short

and the normal broadcest
bands.

A TREASURE-SEEKER

F you are thinking of taking a holiday
on Cocos Island, or in the land of the
Incas, or at any other spot where vast

treasure is reported to be securely hidden,
here is your chance to locate it, and retwrn
to your native land rich beyond the dreams
of avarice. The great idea comes from the
land of the almighty dollar, and consists
of a portable wireless apparatus which
will indicate the near presence of a secret
hoard or, presumably, any other minetral
deposit.  As will be seen from the illustra-
tion, the searcher after wealth trails' a
long pole, at either end of which is carried
a type of portable set. The forward one
is a transmitter, and is adjustable as to its
angle with the receiver at the rear end of
the pole. The transmitter consists of a
one-valve Hartley oscillator, the radiating
aerial being a “loop” or frame wound
around the outside of the containing case.
The receiver at the other end has a three-
valve straight circuit, with tuned loop, and
a. tuned coupling between the screened
grid and detector valves. The latter is
coupled by transformer to a pentode output.
A variable series resister controls the H.T.
supply to the scrcening grid as well as
oscillation. The theory of operation is
simple. Radiation from the transmitter
heterodynes the oscillations of the receiver,
which is tuned to a wavelength slightly
above or below that of the transmitter, so
causing a whistle or beat note in the head-
phones. If the prospector walks over or
near a metallic deposit, the deflection of
the waves radiated, or the absorption of
power by the metal, alters the note to a
greater or less extent according to the
magnitnde and distance of the * find.”

The receiver may also be worked in a non-

oscillating state, but adjusted to be “ on
the edge.” In this condition any dis- |
turbance of the surrounding electrical or

magnetic conditions causes oscillation and

a consequent note in the ’phones. The |
wavelength used may be between 100 and |
200 metres, that be-
ing the band allotted
to peological survey
in the U.S.A.

A very  similar
arfangement is, of
course, émployed in
naval circles for the
location of sunken
craft and also, in a
modified form, for
the ascértaining of
the depth of the
ocean bed. - Fa5the
latter case thxe fgdi
tions from the trans-

mitter are directed
downwards and a
special  type

of directional -~
aerial is em- /

ployed.  The /

radiations arc
reflected when (
they touch the
ocean bed, and
the direction
of radiation is
arranged 80
that the re-
turning  wave
from the ocean
bed strikes the
ship. A re-
ceiveris placed
in this posi-

A diagram illustrating the
tion, and by

Ireasure-seeker and its aclion.

| working out the length of time for the wave

to return the depth ecan be ascertained.
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N\, FOT so very long ago I described a
simple two-valve set which operated
. entirely from mains, and
which gave results which had hitherto not
been obtainable with such a small number
of valves. In this case a pentode valve
was used as a detector. Many listeners
who are in the position of only having the
D.C. mains at their disposal asked for a
similar type of circuit, and unfortunately
this was not a practicable proposition,
owing principally to the difficulty of obtain-
ing the large output with the D.C. valves
then obtainable. There have been intro-
duced into this country recently some
special valves which operate with 200 to
250 volts direct on the heaters, and these
valves are of what is known as the universal
type. That is to say, they may be used
with either A.C. or D.C. on the heaters,
and, providing that the circuit.is correctly
designed. hum is non-existent. In addition
to this valuable feature, the wvalves have
most remarkable character-
istics. For instance, a
detector - valve -is obtain-
able which has the remark-
able amplification factor of
100, as against thé more
conventional 20 to 40,
After a little experiment I
have developed the circuit
shown in Fig. 1, which is
a great improvement on
my previous A C. Twin,
and which may be used on
any type of mains without
alteration, and which will
provide sufficient volume to

almost fill a small hall.
Owing to the few com-

%

\;.&«"1"‘”
baseboard measuring y T
only 10ins. long by
8ins. deep. The re-

ceiver is also remark-
ably cheap, and will
no doubt prove im-
mensely popular to
those who desire an
easily-constructed,
powerful mains set for
use with D.C. or A.C.
mains.

The Construetion
The construction of

the rcceiver should be

a matter of only one

evening’s work, and
will occasion no
difficulty even to

" those who have never
before built a wireless

receiver..

Apart from

A compact universal mains receiver, small
insize, and great in performance. )

A Simple Uriversal Receiver Which may be Used on
either A.C. or D.C. Mains, and Which Gives Results Equal
to an Ordinary Three or Four Valve Set
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Now on top of this place

—t SR the tin disc, and when all
" the holes are accurately
€650 lined up turn the complete

1 assembly over and bend

! round the long soldering
lug which is to be scen
near to the wvertical strip
of metal running across the
valve-holder. There are
actually two of these lugs,
but only the onc necarest

the anode

terminal

¥
__k/—\

[~

A : 70 AC Oe
{ . Fuses 52 hams  should be

[

bent, and
the exact position may be

[ "

ponents which are required

in this receiver. it has been Tuning Co¢ Fig.1,—Theoretical circuit of the A.C.—D.C. Two.
found possible to get all :
the components on a
) one or two soldered conneec-
55 iy 54 tions—whj unfortunately
b e are unavoidable—there are
Conclenser only two points which require

Dual Range

any explanation. The first
is in regard to the assembly
of the special 6-pin valve-

]I- holder for the detector valve.
2 YWhen you purchase this you
Enmo 2 /ﬁ will find that there is a

bakelite disc and a tin disc
in addition to the actual

valve-holder. These two discs

Caaxcton
Condenser

T
Fig. 2—=Drsposition of controls.

R T W N

have holes arranged in the
same manner as the wvalve
legs, and they must be as-
sembled in a certain way in
order to obtain perfect
screening between the heater
and grid legs. Take the
valve-holder in the left hand,
with the connecting lugs at
the bottom, and on top of

‘comprising a resistance,

seen from the wiring dia-
gram. Bend it right round
until it lays flat on the
tin disc, and then screw
the valveholder to the under side of the
baseboard. The other valveholders arc
screwed on top of the base in the usual
manner. The other point requiring men-
tion is the 2 mfd. fixed condenser which is
mounted on - top of the base. This is
coated with green enamel all over, hdt in
order to provide a return earth conuection
to the chassis the enamel should be scraped
off both top and bottom of the projecting
lug at one end, and this condenser should
then be screwed down with this bared lug
nearest the earth terminal. Again, refer-
ence to the wiring diagram will make this
point quite clear.

Mounting the. Components

It will be seen from the wiring diagram
that there are very few parts to be screwod
down, a saving having been effected by -
using the special Telsen coupling unit,
condenser, and
(Continned overleaf)
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(Continued from previous pdge)

transformer in one housing. The resistance |

1s, however, of too low a value to give
maximun results with the particular valve
employed for detection, and it is therefore
necessary to increase the value by con-
necting a further resistance in series. This
is Jomed between one terminal on the choke
and the H.T. terminal of the coupling
unit. To prevent any risk of a short
cirenit to the chassis, a small piece of
insulated sleeving should be slipped over
one of the wire ends of the Dubilier resist-
ance, and then this wire should be passed
through the hole in the chassis to make
connection with the coupling unit. The
other end of the resistance is joined direct
to the choke. Before screwing down the
Telsen unit make certain that there is
sufficient clearance for thc small bracket
which accommodates the on/off switch.
To simplify the wiring this is mounted
npside down, which means that instead
of pushing the dolly down to sw itch on
(as in the majority of ordinary housc-
lighting switches) it operates in the veverse
direction. This should be horne in mind
when the receiver is first put into use.
Mount the three brackets in their respective
positions, then the Telsen unit, following
these by the f{use-holder, condenser, H.F.
and L.F. chokes. The small fixed con-
densers may then be serewed down, and
finally the tuning coil.

The Wiring

If you have never made a rceciver before
yvou may find it preferable to remove one
or more of the components when putting
the wires into posi%ion, as some of the
contact points arc a little difficult to get
at. A httle patience, however, will soon
lielp vou out of any seeming difficulty, and
the wiring should be completed within
an hour. Leave the variable condenser
until the wiring is practically finished, and
fix the iwo leads for this component before
mounting it on its bracket. To cnsure
a neat appearance the condenser should
be held in position whilst the leads are
measured, and then it should be removed
whilst the wires are fitted. Upon replacing
it on the bracket the wires will then reach
just to the coupling unit and coil.

(Further Note Next Week)

LIST OF COMPONENTS FOR THE
A.C—D.C. TWO.

One Tuning Coil, Type W.216 (Telsen).

One .0005 mfd. Tuning Condenser with slow motion
dial, Type No. 1046 (Jackson Bros.).

One 10/1 Coupling Unit (Telsen).

One .0005 mfd. Reaction|Condenser (Graham Farish).

One Smoothing Choke, Type D.Y. 22 (R.L))

One .0002 Condenser, Type 34 (T.C.C.).

One .0001 Condenser, Type S (T.C.C.).

One 2 mfd. Condenser, Type 80 (T.C.C.)

One Double Fuse-holder (Belling Lee).

One Terminal Block (Belling Lee).

Tw[i Terminals {Acrial and Earth), Type B (Belling

e).

Onc Electrolytic Condenser Block, Type A.D.

{Hellesens).

One Minor Binocular H.F. Choke (B.R.G.).

Two 5-pin chassis type Valveholders (Clix).

One 6-pin chassis type Valveholder (Ostar Ganz).

One 1000 ohm resistance (Dubilier).

One 25,000 ohms resistance (Dubilier).

One 1 Megohm Grid Leak (Dubilier).

One Mains On-Off Toggle Switch, Type S. &0
(Bulgin).

One Component Bracket, Type 23 (B.R.G.).

One Component Bracket, Type 22 (B.R.G.).

One Component Bracket For Mounting Toggle
Switch (B.R.G.).

Two Coils Insulated Connecting Wire (B.R.G.).

One Valve. D.130 (Ostar Ganz).

One PT.3. Valve (Ostar Ganz).

MNne EG.50 Valve (Ostar Ganz).

6ne Baxztam Moving Coil Loudspeaker (R. aud A.).

Dne Metaplex Chassis (Peto Scott).

One Cabinet (Peto Scott).

One ' Aeroficient’ Kit {Graham Farish).

Ogne Combination Mains Connector, flex, screws, etc.
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WING to the greal increase in ““1 W ays and Means of Effectively Dealing
kinds of electrieal appliances and | . .
machinery which has taken plalw with Unwanted Noises
within recent vears interference with raclio |
reception has  gradually  Lecome  more By W B R'CHARDSO
Serious. 43 s . R
It is now no longer !
possible to ignore the pro-
blem—it must be recog-

| spark trunsmitter with the exception that
theyv are untuned.

nized and tackled A significant point is that the radistions
accordingly. Be- l are helped very largely by the wires
lieving  that an 7= " ¢arrving the current to the spark gap or
ou e ot = contacts. This fact mayv be illustrated
practice = by comparing the disturbance caused

by an ordinary clectric bell or buzzer
connected o a battery with very

neeted to o binding  serew or terminal
mav be making only intermittent contact
awing to. sav, a loose grub secrew. This
will cime s are to bridge the gop dunng
the periods  when  there s no direet
contact. Walking across the room may
nrovide suflicient vibration to © make
contact and =0 atart the arc. In  th
case of wall swibches, the trmouble ma
be caused bv the contacts lesing their
apringiness after some vears of use
[Yinching the copper springs slightly closer
together with a pair of pliers. nx in Fig. 2
may bo all that is needed to effect a cure
Little faults of this sort, hesides being
usuallv casy to overcome, sre also faicly

) ecasv to trace. Switch
short leads \\lxth the m‘m(; ing off the various Aorae
ingtrument when operntes . 2 ] .
S hy a battery connected by AR, * MFLEIS, Gl O™
PIN NOT Jong leads. In the Intter 1
Fiz. 1. —A lamp PROPERLY case tlh(- ]rlndmtnm\s will bo <
not properly fitted HOME considerably stronger
in ils holder ﬁmay Apart trom the part played ‘2\0”%6
cause interference ! by the mains or leads in propagating these
due to arcing at the iun(lesimblo radiations it is obvious that e
‘contacts. ( their strength depends also  on  the {""
lintensity  of the =spark. It is gniy Lo

Ingical. then, that efforts at the climination
of the interference should he directed
tovards (1) A rednetion of the sparking iteelf
and (2) The climination of the radiation of |
ite energy by meansof the  rMoror

wires earrving the current.

worth a ton of precept we shall attempt |
here to give some practical hints on over
coming this objectionable form of interrup-
tion.

Some of the comumoner sources of msn-
made staticinclude electrie signs, trolley
huses. accumulator cha-ging plant
electric motors, fans, vacuwnm-cleaners
ete. The effects they produce on recep-
tion usually take the form of hargh

irregular crackling noisss which arc STOPPER COUS “_"_"op ;;’F’:ﬁ;f
egually persistent on anv wavclength. —— 0 EARTH |
There are clearly two mecthods of -'T— I

tackling the problem (1) At the source
and (2) At the receiver. Obvionsly the \-QQQQ-Q-QJ
former is the better method. Not only is it | Fig. 3.—/nlcrference suppressor which may
usually more effcetive, but if successful | he fitled to various demestic appliances.
will benefit other listeners in the neigh-
bourhood. Of course, in some cases this 18
not possible, and then recourse must be
made to devices applicd to the rcceiver
itself.

Before describing the methods whiich
are used to accomplish this let us consider
the source of the interterence itself. !

i Although this might be causcd by outaide I
agencies,suchasiramways,
power stations, charging
plant. cte, it 8 just as
well to tirst aseertain that
the trouble does not lie
nearer at” home. For in-
stance, amongst some of
the commoner causes of
crackling noiges cemana-
ting from the domnestic supply
system are tbe following : Faulty
switch contacts, cleetric bnibs which
have not beeu properly pushed
home in their holders (see Fig. ).
bad contact at terminals of switches,
cciling roses, fuses, ete. The reason
for rudiations in cases of this sort

The Cause of the Crackles

The actual cause of electrical inter-
ference is the sparking at brushcs or con-
tacts of the offending piece of apparatus.
Perhaps the most obvious example is that
of a motor-car engine. Here cach spark,
as it jumps across the gap of the sparking
plugs, will cause a crackle in a nearby re-
ceiver. The faster tbe cngine runs, the
more rapid are the crackles until nt lugh
“revs” they merge into one continuous
roar. - Another example is that of an
ordinary house-lighting switch. When the |
lights arce switched on or off a crackle 18
heard in the Joud-speaker. This isdue to the
slight spark which occurs at the contacts

Fig, $.—Another suppressor circuit.
in the house one b{ ope will soon de-
termine the source of the offending crackles.

The Use of Condensers and Chokes
Of course, such domestio applianees as

| eleetric fans, vacuum-cleanery, ice cabincts.
| etc., may cause trouble, although sl th

connections, switches, and w0 on, are

perfect order.  The mdiations here an
duc chietly to the sparking which occurs
at the commutator and brushes of the
motor. Although cleaning the parts
carcfully with a mg dipped in petrol may
help considerably, it may be necemary to
fit some sort of suppressor device as well.
Quite un effective circuit is that shown
in Fig. 3. ]t consista of n choke or ** stopper
coil ' in each lead to tho motor of the faa.
clcaner, or whatever the wachine is, and
two condensers in series across the leads.
The centre point of the condenmrs is
joined to the framo of the motor. I is

(Continued orcrleaf)

is diue t ‘arcing”  at  the
offending contuct. A wire cor

of the switch. The spark radiates damped
waves similar to thosc produced by a

Fig. 2—~Sparking in wall switches may often be
ouvercome by pinching the contacts closer logether.




130

PRACTICAL WIRELESS

October ' 7th, 1933 .

O

s operation nothing can be done. If
¢ the source is definitely traceable then
{ the best method of approach is via

N AERIAL

(Continued from previous page)

sometimes an advantage to earth this

point as well. If possible, this should be
tried. The object of the coils is to prevent
radiation along the mains, and that of the
condensers t5 reduce the intensity of the
sparls at the brushes. The coils and con-
densers should be fitted as close to the
motor as possible in order to subduc the.
interference at its source. Suitable sizes for
the coils are as follows : 50yds. (about
100 turns) of 18 or 20 gauge D.C.C. wire
wound on a 6in. diam. former. The forner
will have to be 8in. long, but a less cum.
bersome arrangement can be made by
winding a hank of about 50yds. of single
flex and binding it
tape. The.coils will stand up to 5 or 6
amps.  For smaller consumptions corre-
spondingly finer wire may be used. The
condenscrs should “be .01 mfd. capacity
for A.C. mains and 1 mfd. for D.C., and
should be rated at a working voltage not
less than that of the supply. }

A less elaborate civeuit which is often
quite satisfactory consists simply of the
two coudensers without any stopper coils,
or even one condenser connected direct
across the leads may be quite sufficient.
With this last arrangement it sometimes
happens that the interference still persists
on one waveband due to the condenser
forming, in conjunction with the doils of
the motor, an oscillatory circuit. This can
be overcome by connecting a resistance of
about 10 or 20 ohms in series with the
condenser, as in Fig. 4.

Tramways and Flashing Signs

So far we have only considered the case
of interference: caused by plugs, switches,
electrical appliances, etc., in the house
itself.  This can usually he fairly easily
traced and remedied as we have already
explained. Now often the most annoying
and persistent disturbance is caused by
outside agencies, such as trams,  electric
signs, and battery-charging plant, and here
the question of suppression is rather
different. TFirst of all, if the trouble is to
be tackled at its source, it means approach-
ing the owners of the offending apparatus.

round with insulation’® S&7

of a wire similar

Naturally, without their consent and co-

the Post Office authorities,

to  whom  application
should be made. Of
course, they have no

powers as yet to force
the parties concerned to
fit suppression apparatus,
but many firms will take
a reasonable view of the
matter, and either install
suitable suppressors them-
selves or allow you to

have them fitted.
Often a pair of
condensers is  all

that is necessary to
cut out the crackle.

Failing satisfactionin this direction (and,
curiously enough, where one would natur.
ally expect the most courteous treatment,
that is from local authorities, it is some-
times that the greatest opposition is met),
the only thing is to attempt to barricade
all possible channels by which the inter-
ference may find access to the receiver,
Obviously this is not always easy, especially
as usually the interference arrives by the

Y

-

. _.

. Fig. 6.—An arrangement

the mains

same path as the wanted signal, nanely,
down the aerial.

It may appear rather obvious to mention
that the direction of the acrial may have
some effect on the degrce of pick-up
from interference sources,
benefit of those who have not heard of
it before it may be stated that it is
always advisable to run the aerial at
right angles to tram or trolley-bus
wires, electric train lines, ctc.

What is often
a very effective
device iz a
counterpoise
earth. The more
orthodox;form is
shown in Fig. i
5. It consists =

to the aerial
wire suspended
directly under
the ‘aerial and
a foot or so from
the ground. It
is ingulated from
the earth either

“‘\___“—
Fig. 7.—The practical
layout of the circuit in
Fig. 6, using a special
condenser  block

double choke.

an

-ment which

for condensers
stopping inferference arriving via With the centre cormection carthed.

but for the | keted by Messis.
o
SET

d 70 EARTH

by using bare aerial wire and porcelain
insulators, or else by using rubber-
covered wire. An alternative arrange-
is very easy to fix up
consists merely of a length of flex laid
along the floor of the room in which the
receiver is used. Its position should be
varied until the best place is found, when
it can be concealed under the carpet.

Screening the Aerial

Sometimes interference may be caused
by currents induced in the aerial by nearby
gutter piping, metal stove pipes, corrungated
iron roofs over workshops, etc. Natwally
the acrial and lead-in should be kept as
far away from these as possible. Failing
this a screened lead-in may be useful.
These may be obtained from radio dealers
and consist of a central lead-in  wire
swrounded by a wmetal sleeve .which is
insulated from the central wire. The sleeve
should be earthed. In the case of the iron
roof just mentioned a good plan is to earth
it at one or two points by soldering wires
to it, the other ends being connected to
earth tubes, or pieces of old metal buried
in the soil. The roof will then become an
earthed screen to any electrical machinery
in the building instead of an inductor to
create currents in the aerial above it.
All joints in the roof should be clectrically
ag well as mechanically sound, :

Apart fromn the aerial-earth system the
other most likely pathway for interference

70 MANs 18 down the mains. This, of course, only

applies to mains scts. Here the best device'
for barricading the entrance consists of
a similar arrangement toe that used to
reduce radiation from the source. namely,
chokes in each of the mains leads and two
in series across the  leads,
{Sce
Fig. 6.) In this case the cwreut which
Las to pass through the chokes is compara-
tively small, and can be wound with thin
wire and are, thercfore, quite compact.
Chokes and condensers specially made for
this purpose can be obtained from various
manufacturcrs. § Exaniples of thosc mar-
Bulgin and Co., Ltd.,
ave illustrated
m g, 7. |
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Broadeasting in British ¥ndia
LTHOUGH the total population of
British India is roughly 350,355,000
souls, the broadcasting system has reccived
comparatively little support. The number
of listening licences has only increased from
3,000 in 1928 to a figure in the neighbour-
Lood of 10,000 to-day. One of the principal
difiiculties with which the broadeasting |
authorities have lLad to contend is the |
diversity of languages. Indian programmes |

R T . I o

are broadcast in Urdu, Gujarati, Bengali,
Hindu, Telugi, Marathi and Tamil, but in
all, in the Indian Empire, 222 languages
are spoken, of which twenty-threc only by
more than one million natives.

Midday Programmes from Radio Luxem-
bourg

EN addition to the concerts broadeast
nightly at 7, 8.30 and 10 p.m. B.S.T.,

Radio Luxembourg is now on the air with

a lunch-hour transmission from 12.30 until
2 pm. The wavelength is 1190.5 metres
and the power 200 kilowatts, The evening
broadeasts are destined to foreign countries
and follow according to a regular rofu,
namely : Germany (Wednesday and Thurs«
day), France and Belgium (Saturday and
Tuesday), Holland (Friday), Great Britain
(Sunday) and Italy (Monday). For these
transmissions all announcemnents are given!
out in two or three different languages.
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UNIFORMITY

BETTER RADIO
RECEPTION

Be a critic for once. Swifch on your
Set and listen—listen carefully. s )
the bass rich and full—is the treble
brilliant, clear cut? Can you get the

volume you want ?

Ifs a simple matter to make your Set

like new again. With the right types

of Cossor Valves [your dealer knows

them) you can improve its perform-
~ance out of all recognition.

And, if you use a Battery Receiver,
you - should find out all about
Class "B”— the remarkable new
sysiem of Amplification that will
give you “Mains" Volume without ex-
travagant H.T. Consumption. Please

EFFICIENCY

LONG LIFE

use the coupon.

2

To A. C. COSSOR LTD., Melody Dept., Highbury Grove,

London, N:5.

Please send me free of charge, a copy of the Cossor
40-page Valve and Wireless Book B.17 and Folder 1.93
which tells me all about Class “B" Amplification.

IR e e eeee e

Peac T/iom

P A VA S v oy e o P

medmamant i & mmaees

VALVES

%

=

© A, C. Cossor Ltd., Highbury Grove, London, N5.  Depots at Birmingham, Brisiol, Glzsgow,

Leeds, Liverpool, Manchester, Neweastle, Sheffeld, Belfast, Cardiff and Dublin.

U ST L

O 3714
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Also
available
in a
complete
range for
Super-Het

circuits.

TUNING COILS

. an outstanding result of years of research by Varley into powdered4
metal cores. These new coils combine maximum efficiency with maxi- -
mum selectivity and are suitable for all circuits. Incidentally, the remarkable
consistency of the NICORE core material and its high efficiency have been
largely instrumental in enabling Varley to produce the first ganged and
working Permeability Tuner—Varley first again!

Prices:—B.P.30 Aerial or Tuned Crid with Reaction 10/6. B.P.31—H.F.
Intervalve Transformer with Reaction 10’6. Set of 3 Coils ganged on
base 33’-. Set of 4 Coils ganged on base 44’3

b lle | FOREMOST AS PIONEERS

(Pyopnerors Oliver Peti Contral. le)

Advertisement of Oliver Pell Control Ltd., Kingsway House, 103, Kingsway, London, W.C.2 Telephone : Holborn 3303
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T is true that the percentage change of
current, and consequently, of voltage, is
not very great in the case of asingle vari-

able-mu stage, but with two such stages the

effect may, perhaps, be noticeable. Where
it will have a serious effect, however, is in
the grid bias to the output valve, if the
eircuit is of the type in which the anode
currents of all the valves pass through the
biasing resistance. A ten per cent. change
in the total anode current will, in this case,
cause a ten per cent. change in grid bias,

MaNs VAR My SG Vacve

Vor.Con. _
e RormereR.

-
v

due to the variations of anode current of
one valve, will be passed on to other valves.
This * back coupling,” as it is called,
is liable to set up oscillations in the circuit,
of which the effect known as *‘ motor
boating ”* is a familiar example.

In order to avoid these troubles it is
necessary to ‘‘decouple” the various
circuits in the receiver. This econsists of
including in each anode circuit a fairly
high resistance, the end of which farthest

away from the high-tension input is by- |

passcd to earth
by a condenser,
as indicated in
Fig. 13. Such
an arrangement
is, in fact, a
species of addi-
tional smooth-
ing circuit, any
high- or low-
frequency com-
ponent in the
anode feed
taking the easy
path  through
the condenser
to earth.

If, as is usual,
" the rectifier is
Y7~ designed to give

——
7o TunED
CouPLing.

Fig.

S-S

which is quite a serious matter. The only
method of avoiding this effect is, of course,
to alter the grid biasing arrangement to
one in which each biasing resistance carries
only the anode current of its own particular
valve, such g scheme being indicated in
Fig. 12.

The next case to which we must give
our attention is the continual variation
in the anode currents of the various valves
due to the signals themselves. It will be
appreciated that any valve, with no signal
applied to its grid, takes a steady anode
current. When a signal is received, be
it a high-frequency signal as in the case of
screened grid valves or detectors, or a low-
frequency signal as in the audio-frequency
amplifiers and output valve, the anode
current is caused to vary in sympathy
with the signal. Now these variations of
current are so rapid that an ordinary
milliammeter connected in the high-tension
circuit will not show them. They exist,
however, all the same, and they set up a
corresponding variation in the voltage drop
across the rectifier.

Back Coupling

Since the rectifier is part of the anode
circuit of every valve in the set, it will be
clear that these rapid variations of voltage,

12.—Using a variable-mu valve so that the biasing resistances carry the
g valve's guwn anode current.

250 volts H.T.
for operating
2(0-volt valves,
the various voltage dropping r:sistances
required for the different valve siages can
be employed as decoupling resistances.
In the case of a power grid detector, for
example, where it is desired to reduce
the H.T. voltage as little asY¥possible,
a choke can be substituted for the}de-
coupling resistance, but  the condenser
must never bc omitted. § For most de-
coupling purposes condensers of 2 micro-
farads capacity are quite large enough,
while in the high-frequency stages { to
1 mfd. is sufficient.v®

‘Some Interesting Points Concerning A.C. Mains Rectify_i_ng_ Valves
ke RECTIFIER —

: ° oL Dr e =
and its Peculiarities

By H. J. BARTON CHAPPLE, Whsch, B.Sc, AMIEE.

(Continued from page 74 of last week’s issue.)

It may be remarked here that a further
type of rectifier valve is available, although
it has not yet come into general use. This
is the mercury rectifier in which the bulb
is filled with mercury vapour. One of the
principal advantages of this type of rectifier
is that its internal resistance is very low,
80 that even violent changes in load current
do not make any appreciable change in the
output voltage

Combating Voltage Breakdowns

If you examine once more the output
curve for a typical rectifier valve—that is,
Fig. 11—you will see that the rise in
voltage at no load is much more rapid
than at half or full load, so that when
no current is taken from the rectifier the
output voltage is as high as 360 volts,
although under load it is nearer 250 volis.
It may be thought that this is a matter cf
little importance, since in the average set
all the valves, including the rectifier, are
switched on at once. It certainly does rot
matter if the rectifier is used in conjuncticn
with a battery-operated receiver—and the
recetving valve low tension is switched cn
before the rectifier is plugged into the mains.
Neither does it matter if the rectifier forms
part of an A.C. mains set in which the
output valve is of the directly heated tyge.
In that case the filament of the outptt
valve and of the rectifier heat up together,
and the output valve takes high-tensicn
current immediately it is switched cn.
But many sets employ an output valve ¢f
the indirectly heated type, in which tke
cathode takes about half a minute to heat
up. If the rectifier is of the directly heated
type, it will therefore be switched on to
practically an open circuit, and a sudden
surge of H.T. voltage will occur which is
liable to break down the insulation in
parts of the circuit.

To combat this tendency, some valve
manufacturers have introduced indirectly

heated rectifier valves, in which, instead cf
(Continued overleaf)
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Fig. 13.—The addition of *‘decouplers' to stabilize a receiver.
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(Continued from previous page)

the usual filament, the emitted element is
an independently heated cathode’ similar
to those employed in A.C., mains receiving
valves. Thus the cathodes of both receiving
and rectifying valves heat up simul-

taneously, and the voltage surge associated |

with switching the rectifier on to an open
circuit is avoided.
Another alternative is the usc of a

thermal delay switch which closes the.

filament circuit of a directly heated rectifier
valve at a definite time, usually half a

PRACTICAL WIRELESS

The only reason for using Class “ B " with
an eliminator is that one certainly obtains
a greater maximum output than could
otherwise be obtained with a single battery
valve—but no H.T. saving is effccted
thereby. ’ :

Fuses .

A matter about which \I am always
receiving inquiries, and upon which -a
great diversity of opinion seems to exist,
is the question of fuses in the rectificr
circuit. Listeners as a whole scem to be

Neow Stasiiser

7N Aeer vatve LT
i t >
e \ ! LS Crone HTH
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Fig. 14.—Adding a neon tube voltage stabilizer for an eliminator supplying a Class B valve. -

minute, after the main receiver has been
switched on, and thus renders the rectifier
inoperative until the recciving valves have
had time to warm up.

A Special Case
A very special case of the variation in

anode current affecting the performance of

-the set occurs in receivers where the output

.and Class - “B?”

stage comprises two valves operated in
quiescent push-pull, or a single Class *“ B ”
output valve. In such cases the ** standing
current ”’ in the output stage is a matter of
a few milliamperes only, while the peak
values of the anode current may be ten
thimes as great, or even more.

Such a receiver, operated from an
ordinary H.T. eliminator, could not be
expected to be stable. Of course, Q.P.-P.
are really devices for
obtaining a large maximum output with
baltery H.T., and there is actually little
point in employing an eliminator. Still
there are a few pcople who desire to use
an existing H.T. unit with Class “B?”
output, and it is thereforec necessary to

show how this may be satisfactorily
achieved.
In the casc of
a metal rectifier
it is frequently  /awe Ffuse
sufficient to f]eged __;:D—b 3
the Class " B?” ]
valve through aACN o —

separate smooth-
ing system which

/
Y4 dsre FUSE {

divided roughly into two main groups—
those who are over anxious to be on the
safe side and simply plaster “their mains
cquipment with fuses, and those happy-go-
lucky people ‘who hope -for the best and
omit fuses altogether. There is, of course,
a small minority who form the_ happy
mediam, .

- From an examination of a large number
of shop-made mains scts of different designs,
and sold at different prices, one forms the
opinion that in the casc of expensive and
high-quality appavatus it is standard
practice to incorporate fuses only on the
input side, while the less expensive sets
have no protection at all. Possibly the
argument is that the set will be plugged
into the house mains and will thercfore
be adequately protected by the sub-circuit
fuses. This, however, is a fallacy, because
sub-circuit fuses are seldom lighter than

five amperes rating, and in the event of a’

short circuit or other mishap in the receiver
quite a lot of damage may be done without
blowing a five amp. fuse.

My personal practice is to fit a double-pole
fuse, rated to blow at one ampere, at the

J crome

e \\‘ Recr. Varve

is articularl ,
generoril sly desi MAINS TRANS R
signed  in  the

matter of choke

inductance and condenser capacity.

Where a valve rectifier is employed,
however, further steps must be taken. The
best solution, in addition to providing very
cfficient smoothing, is to connect across the
H.T. positive and H.T. negative terminals
a ‘““ gas discharge > tube, of which several
reliable maltes are on the market. (See
Fig. 14.)- It must be remembered, how-

ever, that the effect of such a tube is

merely to maintain a constant drain from
the eliminator by taking addittonal current
when the anode current of the wvalve
drops. Thus the actual H.T. consumption
approximates to the maximum value of
the anode current of the valve, and the
high-tension economy, which is one of the
prime advantages of Class “ B,” i lost.

e

PUEEUTY S, . . e ., To

Fig. 15.—A rectifier unit showing suggested position of fuses:

mains terminal of the receiver. . These
fuses may. be fitted in a baseboard mounting
fitment, of which several good types are
available, or in a neat combined inlet plug
and fuse, which is a very handy arrange-
ment. Then I fit a smaller fuse—usually
of & amp. capacity, in the H.T. positive
lead, as close to the valve as possible—i.e.
before the smoothing eircuit, as indicated
in Tig. 15. The object is to provide pro-
tection for the rectifier and transformer in
the cvent of any short or earth, wherever
1t may occur in the apparatus, be it a break-
down of one of the smoothing condensers,
breakdown of insulation in a choke winding,
or elsewhere. . To my mind this gives all
the protection needed in the event of all
likely contingencies.

‘
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(Concluded from page 99, Sept. 30th issue)

ASIMPLE power pack scheme was shown

in Ifig. 2, the rectifying valve V
being cither of the directly or indirectly
heated cathode type. According to the
rectified power demanded by the set, so
the type of rectifier valve will vary, but it
derives the voltages for feeding its anodes
and own filament from separate sccondary
windings on the mains transformer. TPower
will be consumed by each of these windings,
and then we have to consider one or more
additional secondary windings that feed
the filaments of the mains valves in the
set itself.

For Practical Purposes :

Now for all practical purposes we can
consider the *‘load” applied by the
rectifying valve V as being purely resistive,
and since the resultant impedauce in ohmis
is much smaller than that applied by the
branches of the smoothing cquipment we
can, for rough caleulations, assume that the
wattage consumed by the wvalve V con-
stitutes the secondary load. It might Le
thought that since the full voltage across
the secondary winding is twice the rectitied
output voltage, then double the rectifier’s
output must be taken by the sccondary.
One half of the secondary winding is
inoperative during each half eycle, however,
ands; in consequence, the assumption is not

1 correct.

Turthermore, owing to the predominance
of this rectifier resistive load in comparison
to the inductive and capacitative loads we
can, for all ordinary purposes, negleer the
difference "in phase between current und
voltage. OQur problem is, thercefore, simpli-
fying itself. Of course, we should take
into account the losses and efficiency of the
mains transformer, but with a good class
component incorporated in the recciver
this cfficiency is quite high. To counter-
balance the transformer efficiency factor
the maximum wattage output of which
this rectifier valve is capable. The sct
seldom draws this full power, but I have
found this method a very good one for
offsetting any losses which arc difficult
for the amateur to measure.

To this fisure we must add the consunp-
tion of the valve filaments, but by tackling
the problem in this way we have simplitied
matters and overcome the difficultics of
phase angle differences.

An Example

'To learn the consumption, therefore, the
course to follow is simply this, Ascertain
which rectifier valve is being employced—
say a D.W.2, DAV.3, D.W 4, cte., and sce
what its maximum output is rated to he.
For example, with a very powerful set
using a D.W.4 rectifier valve we have an
output of 120 ‘milliamperes at 500 volts,
that is, 60 watts. Add to this the rectificr
filament power consumed, namely 2 amps.
at 4 volts, giving us 8 avatts, and finally,
the filament consumption of the set. This
latter could be, say, four valves at 4 volts
1 ampere, together with one valve at
4 volts 2 amperes, giving a total wattage
consumption of 24 watts. Our total ig,
therefore, 60 -- 8 4+ 24 = 92 watts, which
means that the set will work for nearly
eleven hours before one unit of electricity
is consumed. .

£1 00 AT 01 00 )M (830 1@ [T 62510 ) (#1310 ) RIS €40 21 & MR 101 S €5

RESERVE YOUR
- POCKET TOOL KIT
(See page 143)
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Wherever
wireless 7
terms are \
understood |
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: ‘* Better than 4
=2  wire wound.”

Safe maximum current
carrying capacity of
¢« Ohmites.”
100° F Temperature Rise
Ohms. Miliamps, Ohms. Milliamps,

1,000 40 20,000 8
2.000 35 30.000 675

OH M ':.ﬁ‘i; ‘.

The mest popular and efficient type of fixed 500 % #0000 ¢

. 2000 2025 20000 3
resistance for all general purposes. “Better 000 12 80000 42i
than wire wound.” A&ll values, , e
50 ohms to 5 megohms. 6 ﬁaa‘;ﬂi’,‘i%es‘;?%:a?y%ué’y‘

ype.

HEAVY DUTY TYPE 2/3

Other values
pro rata

160,000 3'5.

100° F Temperature Rise
Ohms. Millamps, Ohms. Milliamps:
1,000 80 20,000 16
2,000 70 30,000 135
3,000 58 40,000 12
4,000 48 50,000 11
5,000 405 60,000 10
10,000 24 80,000 8
Other values
pro rata. 100,000 7

48

Ensure a safe and eflicient
Aerial and Earth. The new
N AEROFICIENT KIT provides
- = = Y R all you need. Complete §/6
» 3% 48 5K O B Send ‘ard f .
PIRODPUICTES o B
our proaucts.

Advertisement of GRAHAM FARISH LTD., Masons Hill, BROMLEY, Kent. &
B ExportOffice : 11/12, Fenchurch Street. E.C.3. m
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positions of trust..

where reliability may be a matter of life and
death, the Exide Battery is chosen. It is in the
wireless cabins of g out of 1o British ships,

ready to radiate or receive the sional of distress.
y g

EXIDE “D” TYPE L.T. BATIERIES

TYPE DTG 20amp.hours. . . 46
TYPE DFG 45 amp. hours . . . 86
TYPE DMG 70 amp. hours . . . 11,-
TYPE DHG I00 amp. hours . . .14/6

B A T T E R l E S These prices do nor apply in the I.F.S.

For wireless H.T. ger Drydex — the dry batrery by Exide

Obtainable from Exide Service Stations and all reputable dealers. Exide Batteries, Exide Works, Clifton Junction, nezr Manchester
Branches : London, Manchester, Birmingham, Bristol, Glasgow, Dublin, Belfast R3t

e
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HE fundamental principle of this
wave-meter, of course, is not new, and
is a variant of the popular absorption

wave-meter used by amateurs the worldover.
It is. however, a definite improvement over
the aforementioned type, and is universal
in application, and can be used with any
type of short-wave receiver—unscreened,
partly. or totally screened. Screening
makes absolutely no difference whatever,
and providing it is possible to magnetically
couple the four turn coupling coil to the
detector grid coil, or, in the case of aperiodic
coupling being used in the receiver, to the
aperiodic coil, this wave-meter will function
efficiently. The same applies with reference
to the various types of tuning coils em-
ploved in short-wave receivers, two, four
or six pin. and dual-wave coils. The
coupling- coil may be wound on the same
former if there is room, on the mounting
or plug-in base, or above the coil itself,
according to the design and the position of
the coil it is desired to couple with.

Detalls of Construction

It will be noticed that the cabinet is of
desk type construction, and if made exactly ¢
to the dimensions given, it will be found
that thic angle at which the panel is sct
will enable the user to take accurate dial
readings. either in daylight or artificial light.

The coil screen obviates direct pick-up

CONNECTIONS.

TUNED COIL,

AT

34 .

i

&

A @

i DOWEL ENDS

S = DRESS OFF LEVEL

FORMER,

1. of

il 24 ce.wiRE

/' STANDARD FOR

//6 : coiLs terminals from coil basc,
=i ! CLOSE WOUND also aluminium spigob
SR I TUNED WINDING around which screen fits.
e ; W TUNED WINDINGS Screw base to underside
1 i SW.( IOTURNS 35-60Mof cabinet (top) with

SW2 6 TURNS
SW3 & TURNS

BOTH ENDS OF

coil - former wavemeter, and back of detector
and windings.

4 TURNS H6' SPACED
COUPLER WINDING

in This Article the Writé.r Describes a Simple and
for Use in Conjunction With Modern Short-wave Receivers. By ALF W. MANN

by the coil windings, and so assists in
accurate calibrations being made. .
Tig. 1 shows general construction of
coil formers, together with winding data.
Fach  former has a permanent coupling
winding of four turns wound alongside of
the tuned winding, four pins only being
required, fitted as per plan of former base.

Fig. 2 gives constructional details of the
four-turn coupling coil which is perma-
nently installed in the receiver. The
dimensions of the base will be governed ~

by the amount of space available A~

where it is desired to place t in /
the receiver. However, the dimensions /

of the original one are given. #
The most suitable coupling of >
this coil in relation to the grid 5%
or aperiodicicoil must | r4

be found by experi- Yruyick -
ment. Place it asnear FacING \/
as possible to com- - F
mence with.

Fig. 3 will make "3°

clear the methodsused ' . ¥
in connecting the V2 ¥
wavemeter to the re- 1__y

ceiver. .
Fig. 4 shows how the
coil mounting base of
four and six-pin coils
may be utilized as a
former on which to
wind the perma-

nent coupling coil.

ALL SIDES AND BASE
35" THICK MAHOGANY

The constructor

coupLING <of. D.& &. will devise his own method of cabinet
£ &G opstruction, but should rigidly ad-

here to dimensions given.

PP T PR ELEL S S R AL AL

COMPONENTS REQUIRED.

1 .0093 mfd. variable condenser (3L or L3ML).

1 vernier dial, 0—100° or 180°,

1 .0003 mfd. fixed condenser, unless .00015
variable is used.

1 six-pin coil base and screen.

T.ength of twin flex (good quality ; sce text).

2 oft, 6in. length of wood dowelling {in.
diameter. .

14 valve legs and’2 valve holder sockets.

4 hanana plugs and sockets. 2 red, 2 hlack.

2 ounce reel 24 gauge copper-cnamelled wire,
or sufficient to wind coils, if on hand.

1 piece 8in, diameter by 3in. six-rihbed former.

Shellac varnish for wood former.

F;’g I —Details 2 pieces of ebonite, 2}in. by 1lin, Ly din.

Efficient Instrument Suitable

are in onc piece, (ebonite), mount it on
top of cabinet complete with terminals,
The other method, however. is neater, as
all leads go direct to socket screws inside

Fig. 5.—Details of cabinet for coupling absorplion wavemeler.

the cabinet, thus drilling holes for leads in
cabinet top is avoided. Fit tuning con-
denser in centre of pancl and make surc
the moving vanes cleatr the sides.

Fix slow-motion dial in place, and then
wire up the tuning condenser, fixed con-
denser, and coil hase and sockets, as shown
in Fig. 3. Screw on bottom of cabinet and
the wavemecter is complete.

The coil construction can next be taken
in hand. The twin flex lead may be of any
length, so that the wavemeter can stand
close o the set or some distance away,
according to the requirements of the indi-
vidual. Variation in length does not affect
the calibrations, as the coils and coupling
flex form a complete untuned link cireuit.

(Continued on page 158)

Drill and mount as in IFig. 5 in back of'L, ;sl/b :‘/:\’5{2')‘//05
L

end of receiver cabinet, wired to
coupling coil, Fig. 3.

[T oS ansuenen

Mounting the Components
The components should
be next fitted up, also

Al the socket strip. Remove

23-40Mgockets protruding
{3:-25M through hole A (Lig. 5).

g TURNS 24 cauvce

Keep them central. Now
raount spigot on top of
cabinet and screw e
place.  If base and spigot 4

in ____'______3'-_:_*____*,

ENQMELLED COPPER
WIRE CLOSE WOUND

: coil,

Fig, 2—Receiver coupliny
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E are now approaching the most
intercsting stage of our discus-
sion on the simple disc television

reeeiver, namely, assembly; but before
dealing with that, let me first of all have a
word to say on the question of lenses for
magnifying the image.

Lenses

The image, as it is built up by rotating
the spiral of holes in the disc before the
modulated neon glow of the lamp, is limited
in its sizc by the dimensions of the disc.
For example, with a disc having an external
diameter of 20ins., the actual image area
size is slightly less than 2ins. high and just
over 2in. wide. For most practical purposes
this is too small to watch for any length of
time without eye strain, so a lens or a pair
of lenses must be mounted before the
image so as to enlarge it optically.

Do not attempt to magnify the image
t00o much, or with the present thirty-line
transmission it will lose definition. A limit

——

from the disc itself can be ascertained by
observation, but about 23ins. will be found
to be the approximate distance.

Assembly

The assembly of the various components
is quite a straightforward matter, and in
view of my previous articles will present
no difficulty to the reader. Of course, there
are several wvariants according to the
sesthetic taste of the constructor, but in
cvery case one or two points must be
observed. First of all, screw the motor to
a wooden mount so that when the disc is
placed on the shaft it will clear the table
or bench on which the mount is resting.
One cxample of this is shown roughly in
Fig. 2. The neon lamp must be fitted in
the usual type of bayonet-type holder at the
back and on the Tight of the disc so that
the centre of the ncon glow area is on the
same horizontal line
as the motor shaft
and coincides with
No. 15 hole in the
disc. This precau-

Neor Lamp

fe——

L__.U___J

of four to five times will, as a
gencra! rule, be found ample.
Suitable lenses may be obtained
at any opticians. An ordinary
veading glass will serve, but
usually a combination of (wo

: tion will ensure that
Ed

the whole light area

will be scanned by

Small Lens -the disc aper-
’ turcs as they
rotate. By the

Lens Moot
prd

lenses will be productive of

better results.  One very good ~o : way, sce
combination is a 6in. diameter ) "{ap(’;‘.g le”‘;that you
single convex and onc 4in. Fig. 1.—Showmg the relative position: of have the
diameter double convex with disc, neon lamp, and lenses. discmoun-
focal lengths of 17ins. and ted the

I1}ins. respectively.  These should be clip-
ped or fixed on to a mount lin. apart with
the smaller or double-convex lens nearer
the disc and the lareer or single convex lens
farther from the dise. This is shown in
Fig. 1 and the cxact distance of the mount

Fig. 3—A good amaleur effort of building dise
delevision apparatus from rather crude mafterials,

right way round on the motor shaft—that
is to say, when facing the front the spiral
of holes should progress towards the centre
in a clockwise direction. Then, if the
motor i made to rotate in an ante-clock-
wise direction, the scanning movement will
be as the B.B.C. standard—namely, hole
movement bottom to top and strip move-
ment right to left,

Further Suggestions:

If the motor is mains or
accumulator-driven it will re-
quire both a fixed and variable
resistance in series with the
leads. These can be mounted
as shown, the variable resis-
tance being adjusted to make
the motor run at its correct
. speed of 750 revolutions per
minute.  The same mount
that is used to screw down
the motor can be employed

October’ 7th, 1933

to hold the lens or lenses which ave
positioned immediately in front of the dise
and neon.

You will notice that I have not made
any mention of synchrouizing apparatus at
this juncture, as this is a subject which
must be treated separately at a later date.
T am concerncd now only with the simplest
of instruments and the correct motor speed
must be maintained by a delicate handling
of the variable resistance or, alternatively,
introducing some form of friction brake
on 1o the motor shaft.

Examples

. By referring to
‘Fig. 3 the reader
will obtain a very
fair impression of
how a machine of

LR i

Fig. 4—Another suggested design for a disc
television receiver made up from standard
parts.

this character can be built up from relatively
crude apparatns and yet made to function
quite well and give hours of pleaswre.-
Notice the * tunnel ” in front of the lenses
so as to screen off any extrancous light,
and also the reflector at the back of the
neon lamp to concentrate the neon glow.
Fig. 4 shows yet another variant, this time
a machine made up from commereial parts.

The next important point for us to study
concerns the various methods of connecting
the neon lamp to the output circuit of the
wireless receiver, and I am making this
the subjeet of a special article which witl
appear in a subsequent issue.

<~
Leps

Frred Res:

[

)

[iine e

 Swpport
-

e Y LN ST P

Variable Res:

Fig. 2—A vough lagcui of the disc model television apparatus,

o Wz o P -
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MEGITE
POTENTIOMETER
VOLUME CONTROL

The element is of the fine nickel-
chrome wire embedded in bakelite.

giving a smooth, positive contact,
absolutely silent operation and making
broken contacts impossible.  Three
terminal type. Single hole fixing.
Complete with operating knob.

PRECE 3/6
25,000 ohms. and over 4°6.

iy

ok \,5 §
AW

PN
Zon

‘\‘\ I /.\ ]/[.,,l;\‘/Z/ g

VALVE HOLDERS

Tlese Valve Holders have exception-
ally low loss moulded bases, the
insulating material between sockets
being reduced to a minimum. Con
tacts are of phosphor bronze, sturdy in
design.

Four Pia Frve Pin Seven Pin
Type, 6d. Type,8d.  Type 1/3

Advertisement of

N

7zl I”

'RANSFORMER

The PIP transformer is thoroughly
sound in construction and design and
gives a result equalling and often better
than others at a much higher price.

In distinctive 6’

PRODICTS
: X L o &
Ensure o safe and efficient Aerial and Earth. T

KEROFICTERA KT eavides 3l oo ned™ Caeiov B/

Send a postcard for our new Catalogue, which describes
all our products.

FARISH LTD., Masons Hill, BROMLEY, Kent.
RN NS E x ot Office: /12, Fenchurch Street, E.C.SJ

red case

with nickel terminals.

Made in 3:1 and 5:1
PRICE

ratios.

GRAHAM

IS ————__ I
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Aodern design...plus unrivalled
guality and unequalled performance

The new Dubilier Type 9200 Paper Condenser is a most revolutionary change in Con-
denser design. It embodies all the features essential to the Constructor and follows the
modern *all-metal’ trend of design. Here are its outstanding features which offer
conclusive proof of its supremacy.

i. True non-inductive type of construction. 2. Available in various grades for working .
voltages from 300-900 D.C. peak. 3. Adequate factor of safety for each. 4. New methos
of fixing to chassis, 5. Aluminium containers with moulded bakelite top of distinctive
appearance to match other components. 6. Takes up minimum amount of space on chassis,

|

///

argavd

Ko
Q
<
=]
h-.
2
va.

Look for the familiar
blue and red carten
fn your dealer’s shor!

Type 9200—Test volts 650 D.C. Wkg. vclts 25¢ D.C.
1 mid. 2/é 2 mid. 3/6 4 mid. 7/-

DUBILIER CONDENSER CO. (1925) LTD. DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W.3
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A Valve-holder from Scrap Material
HE accompanying sketches show a
valye-holder made entirely ffom scrap
material.
getve as valve sockets, and these arc
soldered to pieces of springy strip brass.
Fach socket complete with strip is mounted
on a block of ebonite, cut to the shape
required, and fastened thereto by a counter-
sunk. head screw
manper illustrated.—GEORGE
(Reddish).

Cuiting Qut the Aerial Condenser
‘x ]ITH the majority of dual-range coils
a difficulty presents itseif.
condensger of approximately .0001 rfd. is
placed directly in aerial ]6‘1(1 ‘but. the

SPRING BRASS—— r~>gnga';g
Smg, :

R. B‘L\T

Old high-tension battery sockets

and lock-nuts in_the |

A fixed'

OLD H T BATTERY .

1R 900009 )AL 90

NEPSS STPNPIPS S STRNSY " STIRISY SRR SRR 7

THAT DODGE OF YOQURS!

Every reader of PRACTICAL WIRE-
LESS® must have originated some little
dodge which - would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
haif-a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, *-PRACTICAL WIRELESS,”
George Newnes, Ltd.,. 8-11, Southampton
Street, Strand, W.C.2, . Put your name ‘and
address on every item. Please note that every
'nohon sent in must be. ongmal ‘Mark
envelopes * Radio Wrinkies.”” Do NOT
,enclose Queries with your Wrinkle.

8 ) (90 e

Te—{eu
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x-_1......x-ng,....x-u..,.n-A-u

1o (41 e n R € e S0 8 1D (028 ) Q{011 220 ) T (S0 00 {007

Short-wave Choke from a Crystal Detector
CHEAP but efficient short-wave choke
can be made from an old crystal
detector of the glass tube type, two
4 B.A. nuts and bolts, two soldering

- SOCKET, tags, and a small quantity of wire
A SCREW (Slllx or enamel covered). First
v?n%tha%g\\?//isngng remove the cup and the cat’s whisker

Details for making a va?ge holder from scrap -melal

problem is how can one cut the condenser

out when on long waves, as reception on

this wave-length proves better without it..
The usnal method is to have two aerial

terminals, or else the lid of the cabinet
needs lifting to make an adjustment. By

referring to the accompanying diagram it-

will be seen that the necessary ad;ubtment,
is done automatically when switching to
long waves. Furthermme, there is no
financial outlay, owing to the fact that the
same switch does the work by
making use of the'metal tip on
end of the switeh, which nor-
malivisdisengaged whenswitch 7 &
iz set for long wavelengths. ‘
The only
materials re-
giired  are
two pieces of
tin cut and
shaped as
shown and
two pieces of D opswicH
wire, and "ERITE {0
these can be ’
connected up
in a few aomdranws|’
minutes.—L. =
T. W. SMmIiTH
(Chelmsford).

Cutting oul the aerial condenser,

arm and on_the glass tube, starting
about 3/16in. from the end, wind a
choke of approximately 80-100 turns
of 3846 S.W.G. Put a spot of
Chatterton’s compound or sealing-
wax on the first and last wires to
keep them in place. Solder a tag to
each end of the wire for connecting
. purposes. Then take a 4 B.A. bolt,
pass it through the end soldering tag,
thé - brass bracket and the large
ebonite washer, put on a nut and
tighten. After unscrewing the other
brass bracket from the base, repeat
the above process at the opposite
end, and then slip the glass tube
into position between the ebonite
washers.” Re-fix the. bracket on

the base, and 'the choke is complete.~—
J. Irwin (Blackburn).

An Aerial Earthing Switch
A VERY efficient aerial earthing

"\ switch, which can be _fixed .
outdoors and operated indoors, car
be made from a china base smgle-
polé double-throw switch.  First
remove switch blade from déentre of
base and it will in all probability be
found long
between the contacts A and
B, otherwise. a strip of copper
or brass will have to be
obtained to do so. Next
cut a slot
about  4in.
fong and {in.
wide in the
centre of the
blade, then
place  blade
in contact B
and drill a
AL, small  hole
right through
so that con-
tact and
blade can be
bolted to-

-small bolt and nut.

enough to fit |

gether.  Now obtain a length of metal
lod about Jin. diamcter. of a sufficient
Jength to pass through door-post or win-
dow-frame, and solder or screw to onc

_EBONITE WASHER.
" GLASS DETECTOR COVER
8O- 00 TURNS of 3846 SYIG,

TS SEALING WAX.
PeAN_SOLDERING TAG
A
oy

Making a short-wave choke fram a
crystal detector.

end a U-shaped picce of metal, as shown
in the illustration at ¢, aod drill for a small
bolt and nut. The rod is then passed
through centre hole in switch base and
operating rod attached to the blade with a
It is essential that
this should be a loose fit. It only remains
to drill a small hole right through the

A simple aerial earthing switch.

door-post or window-frame where it i3
degired to fit the switch and serew knob on
the indoor end of the operating rod. The
illustration is -almost self-explanatory, and
no doubt the majority of readers will have
suflicient material in their junk boxes to
make up onc of these switches, It will be
found that the switeh is “ self-cleaning,”
owing to the spring contacts A and B.—
W. J. A. Davies (Uxbridge).

(Continued overleaf)
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WINDING KEY
SLEEVE,
l ) (UNVERSAL Jowr)

POINTER STRIP.

PRACTICAL: WIRELESS

be bolted to the base-
board, and a terminal
screwed into the top of
the knoh, as illustra-
= ted. A sound clec-
trical connection is
then available and
HT.+ lecads and
spaghetti  resistances
may be joined with
€asc, . H. Misoxw
(Stalybridge).

A Useful Component
of Compact Design
HE illustration

shows & com-

s

Marking out the hole in a radiogram cabinet for the winding handle.

READERS’ WRINKLES

(Continued from previous page)

Marking Out Hole for Winding-Key
FTER having fitted a spring motor to the
motor-board in my radiogram cabinet,
my next job was to drill the hole in the
side of the cabinet to take the winding-key
cscutcheon. The swinding sleeve on this
motor having a universal -joint made it
difficult to find the centre position for the
hole in the side of the cabinet. It can
casily be done in the following way:
Cut a piece of strip metal about }in. wide
by iin. thick, having a straight edge at
the bottom. The length of the strip must
be the distance from the end of the sleeve
to the inside of the cabinet. File one end
of the strip to a sharp point as indicated
in the sketch. 1Vith one hand push the
sleeve as far out of centre as it will go,
holding it firm. Place the pointer flat on
the sleeve and siide forward until the
point pricks the wood panel. Repeat this
all round the sleeve. taking care to push it
out of centre at each position.

You will then have a circle of prick
marks on the panecl. The centre of this
cirele is the dead centre line.  Drill 2 small
hole from inside the cabinet and cnlarge
from the outside to take the winding-key
escutcheon.—TF. MorrLey (Hayes).

SPAGHETTH SPAGHETTI
RESISTANCE RESISTANCE
Ty Sy < (HT.2)

..... e
SPACHETTH
RESISTANCE

A simple terminal insulalor,

A Simple Terminal Insulator
IFFICULTY is sometimes expevienced
in making fully insulated connections
on a metal chassis. The following sugges-
tion will be found very helpful and an
excellent means of wusing up old-type
condenser knobs which are to be found in
almost every constructor’s junk box. One

of these knobs should. be inverted and two
holes drilled in the flange.

It should then

B oS o

ponent which takes up
little space, and ve-

duces the number of
leads in a set. The

chonite former which
slips over the wvalve
socket with a friction
grip. The component contains a former
for the choke, and the grid condenser and
grid-leak are also contamed in the former.

The condenser and grid-leak are enclosed
in a cap in the form of a ring in which a
circulir groove is cut. The dielcetrie
and condenser leaves are in the fonn of a
part circle as
shown,and the
grid—]eak is
wound on a
flat former
which fits In
the groove,
one end being
attached  to
one terminal
of the con-
denser. No
difficulty will .
he experienced
in connecting
up the grid-
leak, either in
para]lel or in
series with the condenser. This arrange-
ment may be made up by any experimenter,
and attached toany set, and the space saved

allows a better arrangement of the rest of |.

the components. This ideéa incorporated in !
the valve-holder is much more convenient
than the method shown, but it is easier for
the amateur to make and fit to the valve
socket as shown. The idea was first
carried out by attaching the same arrange-
ment to a valve socket from which the globe
had been taken or broken.—W. H.

scheme consists of an |

CONDENSER
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black), 1 black and 1 red plug, 43-v. G.B.
battery, and a strip” of. tin for bus bar.
The other end of the leads have crocodile
clips which may also be clipped on to two
prods. The tests available are as follows :(—

Tor Volts use neg. socket with: .
Socket B for 1 to 5 volts reading is actual

- Cfor 3 told ., ' . X 3

5 Dfor10to 50 ,, 58 L X 10

s  Lford0to 250 .. . L oX B0

»s  Ffor100to500 ., v L X104

deross supply.

For Milliomps use neg. socket with :—
Socket A for 1 to 5 mA. reading is actual
Black plug in Gy and Socket G for 5 to 50

mA. reading is X 10
Black Plug in H; and Socket I for 20 io

100 mA. reading is X 20 °

in one of the leads. ’
For Continuity test use Sockets J qnd 1N
with :—
For high resistance tests Ied phm in A

lug in B or C
TFor low Ijeblsta,nce tests] red plug in B3 or

h 8 it 1o
or filament tests chggiebteﬁm

For Ohms (1) Read off exact voltage ot
battery wnh red plug in B by shoxtmw
J and K

(2) For resistances 1,0000 to 10, 0000 red

© plugin A. Place resistance across J and K

'(3) Then Res=oitage X 1,000

ohms
Reading .
‘SONDENSER. GRID LEAK,
A iean

CHOKE TERMINAL.

A useful component of
compactl design.

For Resistances less than
#  1,000Q red plug in B
Then Res.=
Voltage x 1,000
Reading
—1,000 ohms
Resistances of higher
value than 10,0000
may be placed in servies with higher voltages

across A and neg. sockets.
Then Res.= M ohms
~Reading

By winding the 1 ohm Tesistance with
940z. No. 18 S.W.G. Eureka wire, and
using black plug in B, 1 to 5 amperes can

GravrLiva (Cambridge).

A Cheap Universal

Tester
HE following par-
ticulars relate

to a universal tester
which I have made

be read on the neter.

. FIL.
VALVE TEST
3
o O— O
MOVING COlL.
MRt en 1 O

and found reliable. NEG.

A
ES @E)-F

The components re-

2
K
™
»
~
]

RIP AS BUS-BAR — Q]

quired are 1 moving
coil milliammeter
reading 1 to 5 milli-
amps, 7 resistanccs,
values as  shown
(strip Colverstats
were- used ag these
are 5-watt type),
313ft. 26 D.C.C. wire
wound on a card for
a 1 ohm resistance,
13 soclkets (11 red, 2

WY

S0,000nms WATT TYPE

AAAAAA

30000

1000A. 5 WATT TYPE
10,0000

I0O,000N 5 WATT TYPE

+9©
+m Q)

+ o
"o
.+.,1
+o

v
h
¢
3
i

T 2 ) e Nl S RE o

® O

4% voiTs

20n

G.B.
BATTERY

RED PLUG

©—©
H

ch eap universal fester,
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LIST OF TO

OL
IN THE "PRACTICAL
WIRELESS” IKIT

One 4in. spring steel Chester-
man rule No. 300D-2.

One special stecl scriber
with adjustable chuck for scrib-
ing point renewal.

One pair of special ebonite
test prods with wander plug

socket ends and brass test
points.
One special 4in. trammel

with one fixed and one sliding
head enabling circles to Dbe
scribed from O up to 33in.
in radius. This tool may
also be used for cutting holes
in cbonite and baseboards
too large to be drilled in the
ordinary way.

One 60 degree 16-gauge
steel set square with finger
fret, for easy use.

One special viewing mirror
for inspecting obscure parts
of the set. This viewing mirror
fits into the scriber chuck.

One steel screwdriver with
brass ferruled handle, ex-
tremely useful for locking
screws, securing components
to baseboard, etc.

And the three steel spanaers
O-B.A, 2-B.A., 4BA., 6-
B.A.,, 8B.A., 10-B.A., given
Free to every reader of
PracTICAL WIRELESS fit in a
special recess beneath the
set-square.

PRACTICAL WIRELESS

Your Kit AT ONCE!

pE"HIS is your last chance to obtain the
PRACTICAL WIRELESS Pocket Tool Kit
to which, as a reader of PRACTICAL
WIRELESS you are eniitled in accordance with
the Simple Conditions set out below.

Every home constructor will appreciate
the value of this Kit—which if sold
in the ordinary way would cost at

least 12s. 6d. Each tool is
specially designed, made from
best quality steel and fits
snugly in its place in the
: neat metal case—
‘o whichslips easily into
@ (2 the pocket.

e If you have not yet
reserved your Kit a
glance down the list of
Toolsand at theillustration
(much reduced) will surely
make you keen to possess it
Fill in the Forms at once !

READ THESE SIMPLE
CONDITIONS

All you have to do to obtain your
Pocket Tool Kit is :—

(a) Complete the Forms onrightin ink.
(b) Post Form No. 1 and stamped address
label. (d) If not already a regular reader
hand Form No. 2 to your Newsagent.

On receipt of Form No. 1 and the
address label, we will send you a special
Subscription Voucher on which to
qualify for your Pocket Tool Kit. Your
Kit will te reserved for you, and will be
despatched immediately we receive the
completed Subscription Voucher.

Affix to the Subscription Voucher
which we post to you 11 Gift Stamps
cut from the bottom left-hand corner
of the back page of PRACTICAL WIRELESS
for 11 consecutive weeks commencing
this, last week, or the week before.

When your Subscription Voucher
is complete, send it, together with
a Postal Order for 3s. 6d., to include
registration, postage, packing, insurance,
etc., to PRACTICAL WIRELESS Presentation
Department, and your Pocket Tool Kit
will be despatched to you immediately.

No reader may qualify for more
than one Pocket Tool Kit.

This offer applies to persons residing
in Great Britain and Ireland. Readers
in the Irish Free State must pay any
duty imposed.

“®USE THESE
APPLICATION &

FORMS TO-BAY!

Aoy A Dy

&1

regret it

Offer closing itmmediately—reserve
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IANT in performance

and
oufput

A DDWARKE
N ACREUAL
SHFE

A small valve is an
asset in to-day’s space-
saving wirelesssets. The
OSRAM “CATKIN"
VALVEis asmallvalve
with a stout heart. Itis
conceived and built to
give a higher standard
of performance. High-
est uniformity is made
possible by metal con-
struction. A ‘picked’
valve becomes a thing
of the past—every
OSRAM “CATKIN?”
VALVE is made with
absclute accuracy
and uniformity of
characteristics.

e

. ANODE TERMINAL DIRECTLY CON.
NECTED—LOOSE CAP IMPOSSIBLE
. INSULATION
BETWEEN ANODE AND SHIELD
. PRECISION INSULATORS / "
LOCKING ELECTRODES
HEXAGONAL SCREEN GRID
. AIR COOLED ANODE
X CONTgOL GRID 3
STRAIGHT WIRE CONSTRUCTION e
METAL ANODE TO GLASS \ i
VACUUM TIGHT JOINT— _ |
. PRECISION INSULATOR
LOCKING ELECTRODES
. FILAMENT CONNECTIONS TRHE

ONLY WELDS IN THE ELECTRODE
SUPPORT SYSTEM

. METAL CAPPING SHELL GIvING
MINIMUM GRID—ANODE CAPACITY

tt, RUBBER MOUNTING

: ANTI-MICROPHONIC

12. INSULATED STEEL CLAMP
SUPERSEDING DELICATE PINCH O

GLASS VALVE

13. GLASS CIRCULAR SEAL

GIVING MAXIMUM INSULATION
SPACING BETWEEN WIRES
hl-t. METAL SHIELD .

BN emd w W

WRITE (or the OSRAM VALVE
GUIDE (1933 Edition) sent
post free,

°

GIVING MECHANICAL PROTECTIO]:_]‘__.-*"
AND ELECTRO STATIC SHIELDING

TYPES AND PRICES

MS$4B High Efficiency Screen-Grid A.C.

Mains Valve » - . - - 17/6 :

YMS4 Improved Variable Mu Screens “CATKIN " is

Grid A.C, Mains Valve . . 17/6 the Trade Mark

MH4 High Magnification Detector A.C. ‘ . of~The MO,

Mains Valve - - - . . 136 Made in Valve Co. Ltd.,

MPT4 Power Pentode A.C. Mains Valve England manufacturers
. - 18/6 and  patentees.

(OTHER TYPES TO FOLLOW)

World Patents

Sol§ by all Wireless Dealers. Covered by F O R A . C . M A i N S R E C E HV E R S ®

Advot. of The Generat Electric Co. Ltd., Magnet House, London, W.C.2,

T T e,
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The Stapd-to-Stand Report given here is arranged in
alphabetical order of exhibitors’ names to facilitale
qusck reference,

STAND No. 85, Gallery

AERIALITE LTD., Amber Streel, Manchester

THIS firm specializes in aerial materials and acces-
sories, and have on show an intcresting display

of the now well-known ** Levenstrand ’* aerial wire.

fnvisible aerial strip, percolative earth tubes, and

complete sets of aerial-earth components. .

The * Levenstrand @ aerial wire is somewhat
upique in that a £200 insurance against lightning is
given with every lenuth sold. It can be obtained
in lengths 100ft.. 75ft.. and 50ft., at 3s. 6d.. 2s. 6d.,
and 1. 9d.. respectively.  The price of the complete
aerial equipment. which includes every ACCELROTY
required. from the aerial wire to the earth
lead, i< only T« 6d.. and this equipment is
attracting a considerable atonut of interest,

STAND No. 34, Tonman Hall
AMPLION (1932) LTD,, 82-4, Rosoman Street,

London, E.C.1_ -

MYE of the most interesting items on this :

stand i= the new ** Sonette ”’ permanent
magnet moying-coil <peaker ~elling at the low
ficure of 275, 6d. Thizis a really excellent line.
and is truly one of the hest low-priced speakers
m the market at the present time. There is
also a larger PO speaker on show, which iz named
the " Audiola.”  Nelling at 493, 6d.. it i=an excellent
adjunct to a powerful receiver or for small public
address amplifiers.

Although in the pazt Messrs, Amplion have devoted
fheir attention almost entirely to the produciion
oud-speakers, the position i= nowsomewhat different.
for they are making a full range of Class 13 components

which ure worthy of the reputation which the name of

Awplion has attained. There is a three-ratio driver
cransformer. which can Le matched to any Class B
salve, Hsted at 9s. 6d., az well as a tapped out puit choke
cetailing at the ~ame price.

Yer another line of outstanding merit iz the new
«creened H.F. choke, priced at 3s. 6d. Thi~ iz an
exeellent cotaponent. having a low D.C. resistance.
combined with extremely hich inductance and low
self-capacity.

STAND No. 11h, New Hall
AUTOMATIC COiL WINDER ™ & ELECTRICAL

EQUIPMENT €O0., LTD., Winder House, Dougias

Street, London, 5.W.1

HE well-known and very popular ““ Avomcter ™

ix exhibited on this stand, in both A.C. and D.C.
types, selling at 12 cuineas and X guineas respeetively.
Additionally. there is the ** Avodaptor.,” a useful
unit for u-e in conjunction with the multi-tanee
" Avometer ” when taking measurements on valves.
A combination of these two instruments mowadayvs
forms the full testing equipment of nearly every
radio engineer. :

Another interesting exhibit i< the * small hrother *
~f the ** Avometer,” namely the * Avominor.” Thiz
is a very accurate ruulti-rangze meter that can be
used for measuring three different ranges of milliamps,
three voltage ranges and four resistance rangez. It
sells at the very remarkable price of 40s., and is o
compact that it can easily be carried in the pocket.
Do not uizs this stand if vou are interested in high-grade
measuring instruments,

=

Messrs. Belling-Lee have produced this mains-disturb-
ancz suppressor which is simply connected to the mains
and remaves troubles from electric cleancrs. fans, elc.

EXHIBITION

COMPLETE REPORT
BY OUR |
TECHNICAL STAFF

With Copyright Illustrations

==

oo et i
A 1AL O | TN

T T A

A neal medern cabinet, showing how ulility is being con-
sidered by makers of wireless cabinets.

A new mideet speaker, one of the inlcresting
rampian range.  Priced al 25s., this speaker is
only 23in. deep but handles 2% wallts without distress.

Toenable th-
tone of repro-~
duction to be
conirolled without lcaving
your armchair, this {
a British Pix product, will prove very useful. Twelve feet of
cable is supplied with the control, and the cost is only 2s. 1.

D T T P P T P P P

GROUND FLOOR

J S P TIY ST T T AR PV O g
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STAND Mo. 73, Main Hall
BALCOMBE, A. J.,, LTD., 52-8, Tabernacies Street,
London, E.C.2
FULL range of “ Alha "7 reeeivers Iz 1o he seen
here, and the wide variety of superheterods nes
of modern desirn, in both batiery and minins forne.
calls for very {ivourable comment.  "The novel tuning
control, which consists of twin tuning secales for lony
and medinm-wave reception, mouanted one on each
side of {he aperating knoh, gives a particularly good
wppearance to the receivers, and is worthy of cvery
visitor's attention.
A self-contained four-valve Class B hatiery set lins
a wide appeal to batfery uzers in view of the many
refincments which it incorporates. Ht i shown in
hoth console and tadiogram form, the eabinet work
in both cases belne particularly pleasing.
STAND No. 27, Main Hal
BELLING & LEE, LTD., Cambridge Arterial Road,
Enfield
ONNECTING deviees of every kid, for
whicl Messrs. Belling and Lee have been
known so long, are shown in an attractive
setting, and the visitor cannat fail to ob-erve
-7 the excellent finish that cven the smalles
wander plug carrivs,  An titem of eapecisl
interest jx the pewly introduced interforence
suppressor. It consists of anwrrangement of
condeners yuounted in a neat bakelite cnee
all ready for connecting either neross the
mains leads to the sct or

to the terunnals of
interfering etectrical
machinery.

Another compo-
nent which is well
worth inspecting i=
the “CHp-On ™
pick-up. which is
cotnplete with
track arm and
volume  control
‘T'hi_ i~ for conver-
tine an ordinary
spring - moelor
gramophone
tounelectricad
instrument
when used in
conjunction  with
the broadesst re-
creiver, LA OIS
Landy cadget thut
i~ provipg very
poptiar incleed,

The Graham Farish " Pip”™ L.F.
nol only beeause  1ransformer, obtainable in ratios
it is novel and 5-1 and 3-1 at 6s. €d.

ingenious,  hut hecause it jo 20 extronmicely eflicient.

STAND No. 54, Main Hall
BLOCK BATTERIES, LTD., Abbey Road, Barking

Essex ’

HIS firm has made a deftuite and  sueees<fut

attempt Lo overcome the problern of high-tensiosn

stupply for the person whose hiouse is without cleetris
lichting.,  They lave produced a new " Block ™"
hich-tension accumulator that is Hght, robust, compact.
and electrieally eflicient.  As an exaraple, it might
be stated that the 60-volt size (it has a capacity ol
no less than 5,000 m.a. hours by the wav), measure.
anby 1dtin, long by 4¢in. wide by 5H{in. hizh, and
weirhs about 16 pounds,  The price of this s 87« 6d.,
whilst & 30-volt type costs only 21y,

The ** Block " L.T. acenmuiator is also on show,
arcl j2 attracting a good deal of careful attention
Like the H.T. ones, it is plate-less, and  therefor.
practically fmune {rom the wsunl ills which befoli

R ——"

One of the Heayberd Mains Units e-

pecially develaped for Class B receiper

here are (wo models, onc Jor AC
and thr other for D.C. mains.

device,

o G
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Universal Distant-Con-
trol Relay, manufactured by Messis. Bulgin.
be used with any type of receiver, D.C.. A.

‘.;:N

This illusfratian gives a good idea of the sound con:fiuc-
tion of Heayberd mains trunsformers.

loose ctwing to the nut unfwisting the loop.
are accommodaied in the slots in the terminals.

rom—

) ) e

This casts 25s. and may
. or ballery-operated.

A new typc of ualvc’wldcr, mannfactu ed by Graham Farish.
The new idea in terminals cnables a number of wires to be
accommadated without the tiouble of the wires becoming

The wire ends

PRACTICAL WIRELESS

accnmulators of normal ivype. Al patterns of
© Block’ hatteries are honsed in beautiful
containers made of creen Gakelite and ave
litted with neat leather carvyivg straps,

STAND No. 2, Main Hall
BRITANNIA BATTERIES, LTD., 233, Shaftes-

bury Avenue, London, W.C.2 -
THIS firm is widely known as makers of the

popular ~* Pertrix '’ high-tension Latteries

and aceumulators <o, as one wowld expect,
the~¢ are very muech in evidence on this ~tand.
The high-tension batteries, which are upigune
in that they do not contain any sal-ammoniac,
are to he seen in all types and sizes. One of
the most interesting is that ~pecially designed
for Class B receivers. It hax a high output
rating, and is eapable of delivering peak cur-
rents up to 35 mitliamps or so without any
undue yoltave drop.

Batteries and accumulaters of various sizes
aml lor every purpo:¢ are available for in-
spection.

STAND RKo. 50, Main Hall
BRITISH BLUE SPOT €O, LTD., 94-6, Roso-
man Street, London, E.C.1
A MOST comprehensive range of loud-zpeal-
ers in batanced armature. moving. cotl
and inductor patterns is displayved here amd.
whatever his needs may be, the constructor
can {ind an instrument to meet them. Any type of
Blue spot ~praker cun he obtained in a form suitable
for use with a Clas< B3 amplifier, and ~everal of the
moving-coils are available in cither permaneut magnet
or eneryized form.
Besides the range of speakers, the Blue Spot Pick-
up is al=0 shown. and is worthy of carcinl exomination
by the intendine purchaser ol one vl thiese areesspries,

STAND Ro. 8, Gallery

BRITISH PIX ¢C,, LTD., 118, Southwwark Street,
London, S.E.1
HIE2 7 Pix ' aerial selectivity  device ueeds no

introduction to our reader<. hut thuse who wish
tosee it will tind that it is well di~plaved on tlis stand.
There i~ also the famous * Pix 7 induor avrial matevial
which consists of a strip of merallic conductor nuule
up in an adhesive covering o that it may lie tixed
round the wall of a vooln. under the varpet. or in any
add place. with fhe minimuin of t(ouble.  The
material can be obtaiued in a variety of colonr: to
match the furnishings.

A complete ranze of * Pix ” valves of both battery
and maing types is al=0 to be <cen amd is attracting
attention in view of the low prices at which the valves
are listed.

STAND No. 14, Tonman Hall
BRITISH RADIOPHCNE, LYD.,
W.C.2
OME new models of the really exeellent “ Radio-
pak’”’ complete tuning units are shown. Tvpes
for either “ straight " sets or superheterodynes can be
seen und are very interes<ting to the home constructor,

Aléwych  Houce,

The transforiner and seleciar switeh which is

fitled to the new W/B speakers. The iwo

arms ore edjusted 1o oblain any rafio in

order o correctly match the ouipul valve or
velves

|
|
i
|
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due to the faet that the coils and gang couden
sections are matehed with perfect accuracy hetore s
units are despatched from the works. Other cg
ponents (the full range is too yrcat to enable us
mention them all) are a rance of straight line conden
dials, midget shielded cang condensers, super
intermediate frequency transtornmers,
short-wave condensers. amd a wonder-
fully eflicient gramophone pick-un. The
latter has been designed with extreme
care, to ensure that it shalt sive uniform
response over the full range of mnusieal
frequencies. A sharp top-note cut-oft
ensures against needle scratch, whilst
the medium-impedanee  winding s
varefully arranged to prevent hum and
excessive bass.

STAND No. 75, Main

Hall
BRITISH ROLA €O,

LTD,,Minerva Road,

Park Royal, London,

N.W.10

PEAKERS of every

type are to be

seen here. From the
new  niidget to the
Jargze auditorium types
they are obviously
well made, amd are
well-nigh perfectelect -
rically. The miniature
speaker.  which s
specially intended for
wse in <mall or motor-
car sets, is ot especial
interest, whilst hattery nsers
will be pleased to see th
unew cothined 'L movin-
coil =peaker and (lass B
amplitier. Nearly every type

A fine example of radio cubinet

design ~— a combined cacktail

bar, electric clock and wirdess
recciver.

An  Adas All-Mains  Unit
which supplies H.T. and -
Gé voltages as well as possessing a Trickle
Charger tu heep the L.T. baitery in trim.  This
model casts £6 [0s.
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Rola speaker can be obtained in either Class B,
ntode, or triode form, and therc is no doubt that
'y speaker requirement can be met by one from the
ola range.

A feature which is proving of especial interest is the
ricty of speakers which are being supplied in

matched pairs for buyers who-are seek-
ing for perfect reproduction.

STAND No. 69, Main Hall
BULGIN, A. F.,, & 06O., LYD., Abbey
Road, Barking, Essex
HE most extensive range of home-
constructor components  and
gadgets, for which Messts. Bulgin are so
well known, is attractively displayed on
this stand. In addition to last year's
designs that are being continued there
are several brand-uew ones.  Amonug
these special wentiou should be made
of an ingeuious unit for fitting to the
tuning control of Almost

any recciver, Known
as  the ' Mechanical
Colour-Change  Wave-

length ' unit, this use-

ful accessory automatic-

= ally shows a different
" coloured light when the
set is turned frowm, sav,

- medium to long wave.
,/ Other interesting
s components include a

couvenient range of tone
control units ; these are known
as " Controlatones.” aud con-
sist of a  small  bakelite
moulding with adjusting knob
arrauged for one hole pancl
ulounting. An  illuminated
signal device is yet another
faseinating feature of this
stand. The signal is intended
for connection in the L.T. leads
of the set, and lights up when
the set is switched on. The
device is of particularly at-
tractive appesrance and con-

<izts  of a heautiful bronze
fixure which is illuminated by
diffuzed light. Do not miss Lhis
stand if you are a home con-
structor.

STANE Nos. 94/7,
Gallery
BRITISH BROAD-
CASTING COR-
PORATION, Port
land Place, London

STAND No. 44b
BEARDSALL, w.
E., & CO., Victoria
Bridge, Manchester
STAND No. 44
CARRINGTON MFG.
€O., LTD., Camco

Works, Sander-
stead Road, South
Croydon

ERE we find a
very excellent
range of cabinet
work suitable for
cvery radio require-
ment, In addition
to various console
and radiogramn cah-
inets, a feature is
. made of a newly-
designed foot-rest, which is
particularly well suited for
use when listening in. Al
the exhibit: are of modern
design and nake an cxcel-
lent display.

STAND No. 1, Main Hall
> CELESTION, LTD., London
Road, Kingston-on-Thames
ELESTIONS have been
very popular manufac-
turers of loud-speakers for

Helerodyne Whistle  Filter,
which is made by Messrs.
Wright and Weaire. This
enables the annoying whistle
which .often accompanics a
stalion to be cut right out end
aninferrupled  signals (o be
card.
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several years, aud ouce is not disappointed in the won-
derful range of instruments now shown. There are
spealiers of both energized and P.M. moving-coil Ly pes,
and all the latter are available titted with a Class B
transformer. The smallest Celestion speaker, the
© Soundex,” is worthy of iuspection in view of the
extremely good value which it represents,

The Celestion pick-up is also featured, and shouid
be as popular as the speakers, in view of the extremely
good response whichit gives to the (ull range of musical
frequencies.

STAND No. 114
CIFEL PRODUCTS, LTD., 134, Pentonvilie Road,

London, N.1

HE chief fratures of intcrest here are a number

of attractive receiversin both malns and battery-

operated types. Perhaps the one which attracts most.
attention is the four-valver, fitted with two eflicient
variable-inu stazes, but the swaller sets will also
prove worthy of examination.

Of the components exhibited {here are a number
of L.F., Class B and Q.P.P. transtormers, in addition
to a full range of fixed condensers,

STAND No. 29, Main Hall i
CLARKE, H., & CO. (Mcr), LTD., Atlas Works, Patri-

croft
LSIDES the very complete range of high-teusion
units shown by Messrs. Clurke, there are some
very interesting new reeeivers on view. The most
pepular of these is the A4, a mainz-operated four-
valver giving an undistorted sitmal output of no less
than 3 watts. Another reeclver which is of equal
interest to the battery user i< the four-valve Class I3
instrument, which is fitted in o console cabinet and has
a really good moving-coil 2peaker.

STAND No. 16, %ain Hall
CLIMAX RADIO ELECTRIC, LTD., 59, Parkhiil Road,
Hampstead
WIDLE rauge of partivalarly handsome and
wodern receivers comprise the Climax exhibit.
The most interesting of these are perhaps a three-valve
band-pas< recciver, stvied the = T.C.IIL" and a fonr
valve  (plus rectitier) superheterodyne for nuins
operation. The formerinstrument i of the completely
sclf-contained transportabie tyvpe, and is offered at
the wodest fzure of 12 «n«, or al 14 gns. complete
with an attractive pedestal,

STAND No. 18, Main Hal!
COLE, E. K., LTD., Ekco Works, Southend-on-Sea
LESSRS. COLE have been kuown to all wireless
euthusiasts for several vears < mukers of mains
units, and the new season’s riodels are well up to the
high stamdard of those which have heen so popular
in the past. In addition to these there ix an entirely
new range of receivers, huilt into fturistle bakelite
cases, and which can be supplied with suitable chro-
mium-plated pedestals of pleasing appearance.

An item of especial interest is a new car radio
ontfit. which is clvimed to he more than usnally
eflicient. It is certainly very neatly designed and ean
be fitted to almost any kind of car.

STAND No. 32, Main Hall
COLVERN, LTD., Mawneys Road, Romford
OT only are Messrs. Colvern showing theirextensive
range of tuning coils of both ~ Ferrocart ' and
air-core types, but they have ngw a number of well-
made complete tuning as<emblics comprising the neces-
sary ' Ferrocart’ coils, ganged tuning condenser
and multipleswitch. Allthese camponeutsare nionunted
together ou a rigid aluminiwn rhassis which can be
adapted to nuinerous forms of «et construction. Some
models are provided with a four-way switch which
serves for wave-changing, connecting a pick-up, and for
switching the sct
ott and off.
Altogether a
most  interesting
display.

STAND No.6, Main
Hall

COSSOR, A. C,
L7D., Highbury
Grove, London,
N.5.

1118 «tand is of

particudar jn-
tereat in view of
the ginnt-scale

The contents of the new Gra-
ham Farish Kit. In addition
to an acridl, insulators, lead-in
tube, Filt, ard a luning
chart, this kit includes cn
insurance policy.

A Multiple QM.B. Rotary Srwitch manufacinred by
Messis. Bulgin.  This is obiainable in single, bi-polar or
tri-polar tupes, at prices from 3s. 6d. wpwards. Definite
positions are given by an ingenious type of ccnlact maker.

mode!s of various types of Coswor valves which are
shown.  These models are cut. away to show the in-
ternal clectrode az<embly and are ag edueation in
thewselves,

Theve js abso a realiv woudertal display of home-
copstructor kit scte some ol which sre mounted on a
rotating axie to cuuble the' wiritor to inspect tlheny
with ease.  Besides the kitowcrs, however, there z2re
als0 the couplete t'os<or seta whichh nre iodicstive of
the very wonderful value tor money which Coasoranre
offering.

STAND Mo, 104, Gallery Bridge

GOSMOCORD, LTD., Cambridge Arferial Road, Enfield
NEW awl extremely wood potentioncier v
contral ix ~hawn here in both the plain 1

alzo fitted with u vanged Q.M. B switeh, 'Fhis b

Somcthing ncw in cabinet desizn.  This is onc of Me
sborn's new season’s products, and strikes a new nofe

line which we have fested recent!y wml which was
found to have i perfectly sinooth wovement and to
hiow 4 steady reskstauce varintion vver the complete
suile.

The new *- Universe ™" pick-up s also siven a promt-
nant position, and s ol ontatandineg interest in (hat it
ives the extremely hizh shal ontpmt o 4 volt
It is o well-designed anit anmd gives an alinost prertect y
even respoli=c to the imll range of frequencies.

STAND No, 30, Main Hall
CROMWELL (SOUTHAMPTON) Ltd., 32, Brinten's

Terrace, Southampton,
HI3 finu has tadely recently devoted its attentign
almost solely to the production of hish-pracde
1ecefvers. These are shown in various tyiws, one of
which iust surely be suitable for cveryoue's ngeds
The jrices are nuru_c:i:lc and the sets shiould pot |o

mised.

(Comtipued orerleafy
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Ao wteresting Intermediate  Freuency
ansfermer  fur super-het. cdircuits,  No
frimming or other aa'JLLS{mcnls hute to be

curned out, and the coils are pre-set to the best position.

(Continued from previous page)

STAND No, 79, Gallery
CiTY ACCUMULATOR C€O., LTD., 7, Angel Court,
Strand, W.C.2

TPHIS ~tand is motalile for the wide varicty of hich-
griude vabinets which are shown.  There are

tijesforany hindofreceiver he it afthe table, vonsole,

e1 radio-eram variety. The appearance and Pnish is

1wl cases very comendable.

STAND Mo, 3, New Hall
CLIFFORD PRESSLAND SALES, LTD. 80,
Street, Kingston]

STAMD No. 107, Gallary Bridge
DAWES, F., London Road, Manchester

STAND Neo. 84a, Gallery
DISGLE, A, & $0., Jane Street, Rochdale, Larncs

STAND Mo, 36, Tonman Hali
DY3ON, J., & ©0., LTD., Godwin Street, Bradford

STAND No. 93, New Hall
DENT, R. H,, 309, Oxtord Street, London, W.

STAMD Mo, 81, Gallery
ECONASIGN CO., LTD., 92, Victoria Street, London,
§.W.1

STAND No., 12, Tonman Hall
EDGE, W., & SONS, LTD., Bolton, Lancs

LRE you can see a new yange of ** Dromuoer

receivers. these are of maodern design, and

wt are howsed i mwost attractive cabinets. X speciul
vature I~ o Teally de Laae <ef Duilt into a large cabinct
1oy fitted with twin grawmophone turntables,
aecurately balanced multiple oud-~peakers and two
vowsenient cupbourds.  This is one of the moest
eifective exhibit~ in the whole <how and wus the centre
of many adwiring crowds at Ol mpia,

STAND No. 28, Main Hall
EDISON SWAN ELECTRIC CO., LYD., 155, Charing
Cross Road, London, W.C.2
UY exhibits on thiz stand include all the articles
sold wnder the trade names of ** Kdi~wan
and © B.T.H Both these nunes are SYRBOLYTHOUS
with quatity apparatus, so the visitor is sure to find the
exbibits of interest. Tn addition to the popular R.K.
winsiuz-coll speahers, there i~ o full range of Mazda
subves, the well-Lnown BUT ML pick-ups, and a cathode
tuy ubpatatus. The Latter will be found very interest-

fus.

STAND No. 109, Gallery Bridge
ELECTRO DYNAMIC CONSTRUCTION ©O., LTD.,
Devonshire Grove, London, S.E.
HERE we find a range of excellent battery churecrs
which will appeal maiuly to the service engiveer,
Additionally, however, there are shown several models
of H.T. generators specially desizned to use in con-
junction with car radio sets. They can casily he
fitted throuch u swall hole in the floor boards and work
eatirely from the starter battery,

STAND No. 53, Main Hal
EVER READY CO. (GY. BRITAIN), LTD., Mercules
Place, Holloway, London, N.1
HI> fino is known throughout the world fur its
ary batteries and accumulators and a very
cofipreliensive range i~ exhibited, They cover evely
battery requirenient awd include some special If.7,
batterie: de-igned for tee with Class B receivers,
STAND No. 6, Tonman Hall

EXPRESS RADIO FACTORS, LTD., 25, Great Easiern
Street, London, E.C.2

Eden

STAND No. 83, Gallery
EPOCH RADIO MFG. €0., LTD., Exmouth Street,
London, E.C.
FQPEAKLRS {of every requirersent und at o piire
that ! cun afford.”” describes tuirly well the
Dposds stuned.

it on the From the ' Super-

It is a Lissen product.

PRACTICAL WIRELESS

DLwarf” to the lurge awditurium
speaker high quality and wood value
predowdnate,  One of  the newest
Huoes which 13 already proving very
popwiar is a comwbination Cluss B unit
aud peranent wasner ALC, speaker.
Inelentally, it wisht L added that
the 1 poch range was described in <o
detatlin last week's {ssuv ot Practical
WIRELESS,

Octqber 7th, 1933

are ulso to be seen o corjunction with several moy ing-
coll apeakers amd a really excellent pick-up,

STAND Nos. 23-6, Main Hail
GRAHAM FARISH, LTD., Masons Hill, Bromley, Kent

HIS stand wizht well be doseribed s~ the Meves
ol honte coustructors. 4 dnest cotupiehensive
rabse of excellent compouents wf plices guite vt of
compari=on with the quality offered are oxhitatod.
1t would not he possible 1o refer to thew ol here
but weution mu~t be made of the Latest tunibe con-
denser—called  the " Zobsw" We o hunve  droady
spedificd this componenut ol imore that one vecason
abd know it to be a mostenc lvntarticle, Arcentudy
mew type of valve bolder, ntted with o mow 0 e
of ~plt terminal, is also G be seen bes desjaners
are to e coustatubarad wpon the productn i of so
fine an article at ~u low apriceas 1od, he ternials
are designc! to take up to ~ix coulcting wites with
case, aind this aloue s a teature whivh the constructor
catittot help but appreciate.

Other wew liues are the 7 Acrohdent 7 complete
acrial-earch equipient setling at onlv 6+ bd L and «
range of stnall LI% transtonisers which are Leing ~old
utuler the trade vawe of & P

STAND No. 20, Main Hall
FERRANTI, LTD., Hollinwood,
Lancs
ESSRSD PURRANTL need
nue o teaduction o0 our
rewders, and their stand i oa-
ciuplury of the hivhi-grade con-
poterts and recelvers for which
the makers are so hiehly ros-
pected. Inaddition to the ex-
tensive range of transforuers,
resistances, condenscis, ete., the
loud-speaker~ and superhoeteros
dine recelversaze of vutstamd-
ing interest. Eleetric clocks in
various patterns are also =hown.
and these are made in cusv
types and also in forn:ss suitahle
tor the inclusion in_the cabincts
of wireless acts,

STAND No. 19, Main Hall
GENERAL ELECTRIC €0,
Manchester
LL the various types of © Osram ™ valves can Le
seen here, as wellas the new  GLUE.C” super hieli-
tension battery.,  The latest St set, ealled the ™ Thice-

STAND No. 33, Main Hall
GRAMPIAN REPRODUCERS, LTD., Station Avenue,
Kew Gardens, Surrey

("RAM[’IA.\' speakers are made inoa wide variety
3 oftypes, and the display on this stased 1~ nterded
to ~how the inteuding purchaser which instrianeunt
is st suitable for his  particwdar reguirciients
Yery complete technical details in regard o every
tyvpe are given, and there is in attendaniee 2 competent
statf who wre pleased to advise any visitor iniogard
to the cholee of @ suitable instiwent,

LTD., Victoria Bridge,

STAND No. 103, Gallery Bridge
GOODMANS, LTD., 69, St. John's Street, Clerkenwel!,
London, E.C.

LTHOUGLH thete i~ ~shown here aovery wide tauze
of speakeis, Tor which Messr~. Goodmans have
become 2o well knowo, the mddeet <peaher with
shallow cone, and which is speciadly intended tor use
Lo car tadio equipments.is probably the 1ost interest-
s The chussisis actualdy part of the e net systen
aind the fori of construction wdopted rosults in the
production of a most pand unit,

STAND Ne. 39, New Hall
HEAYBERD, F. C. & CO., LTD., 10, Finsbury Street,
London, E.C.2

I\/IAL\\S transtormers and kit~ of components {0y
complete mains units are the contre ol attiaeton

on this ~tand, hut other interesting exlabits mcdude

a portable 3-watt public address wmphiicr, A portalie

hattery charger frot oune to thirty 2ovalt cells at

1.65 amps also shown, and i~ provine sery popnlur

with those dealers who wish to charce o <toall numbicy

of hatterics for the conyvenicuce of their custoluers,

A Blue Spot energised speaker which can be obtained in three

different voltage ratings, The price in each case is 27s. 6d. STAND No. 6a, Tonman Hall

HELLESENS, LTD., Hellesen Works, Morden Road,
London, S.W.

LGH-TENSION hatterios occupy o Jaree portion

of this stand, hut there is also a complete tuee

of clectroly tic combensels in every conceivable ¢y,

Thirty.” which iz a worthy =successor to the ¢ Musice
Muenet  serjes will also appead to a large nuwber of
Visitors,

Of the complete reccivers, the latest five-valve
superhet fitted with wavelength calibrated tuning
scales, tone control, and other up-to-date features is.
perhaps, the most’ interesting, but un eight-valve
de-luce A C. superhet is
bound to attract thes
who are in ~carch of a
really  Livh-grade  iu-
strament.

(Continued on page 164)

STAND No. 52,
Hali

GRAMOPHONE
5 98-
108, Clerk-
enwellRoad,
London,
E.C.1
HE excel-
lent raunge
of* HALV. re-
ceivers do not
need any in-
troduction,
but all should
see the new
season’ 3
models on this
stand, Ong
of the most interesting
is the " Super Ten
Autoradiogram.’” This
i3 a real aristoeratf,
and thoush it costs 03
guineas, it issure to he
sought after by the
discerning buyer. 1t
Is & superhet with delaved suto-
matic volume control, autoumtic
record changer, tone cont rol.wains
aerial device ond  inpuerabic
other moders features A nutnher
of other sets at almost ey ery price

co,,

The Radio Instruments Anti-
redal  Super-het. Converier.
, This possesses muny wnferesiing
Jeatur:s and avoids all the normal shott-wave froubles, such as dead—sboi:, ele.

-t
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RADIO—CASH
€.0.D.orEASY TERMS |

Peto-Scott are pioneers in Radio and Television. Our service to the British public Eliminators, and Accessories. Purchases can be made for cash, C.0.D., ¢r on
was introduced in 1919, and during fourteen years of Solid Service and Satisfaction Easy .Payments. WE DEAL WITH YOU DIRECT. _Peto-Sqott’s_ Easy . Way
we have established a reputation for fair dealing that defies competition. Gustomers System, with its striet privacy and no third-party collections, will bring radio to
in all parts of the globe come to us regularly for al lheirﬂradio requirements. — your home by convenient monthly payments, Send list for quotation ; no

Sets, Kits of all descriptions, Part Kits, Mi 1l ponents, Speakers, ohligation. R ‘
—REGOMMENDED FOR THE PREMIER SUPER——  [EHNNES SR 3 LISSEN KITS—— ' |
WO B PILOT AUTHOR KITS BT ess U ey |
Y : ; e il in Sealed Carton. ‘
/ MOVING-COIL SPEAKER S o i Cash or C.0.D. Carriage Paid, £5/12/. 40} /3
Cash or C.0.D. Carriage Paid, 15/~ Balance in_ 11 monthly payments of 10/3.
i P . SEND ONLY D e r— NEW LISSEN SKYSCRAPER FOUR ALL- Send ;
. il cLASS B 2&Pu 2 &Fa WAVE CONSOLETTE CABINET MODEL 15/ /
7| Type. Cash or 5 6 - YOURS FOR in Sealed Carton. Cash or C.O.D. Car- -

€.0.D. Carriage KlT ‘A, Author's Kit of FIRST - , riage Paid, £8/2/6. only i

Paid, 22/6, or & Balance in 2 Balance in 11 monthly payments of 15/«

SPECIFIED _  Parts,
i NEW LISSEN 7-VALVE SUPER-HET. in Send

monthly  pay- " ludi Peto-Scott
¥ ments of &/3. Onthlgf pa-y ments M??A,flffx B“ig‘%’l’:’?g d“i‘?eg ?°(§ Sealed Carton. Cash or C.0.D, Carriage 15 /
st on, oot bt By Mg | UL W SIS pelenee i 1L | BRI ooty pmens e o
0.D. arriage Par T monty d, 0. - q »
Eash 9 G pay:ngn(s of 5/6.’ gl 4l mont ’;,5”7}';,‘_”’ NEW LISSEN 7-VALVE SUPER-HET CON- Send ‘
= SOLETTE MOBEL, in scaled Carton. Cash 21 /- ;
REW LISSEN P.M. MOVING-COIL SPEAKER  Send These are the Paris the Author used | or C.O.D. Cawiage Paid, £11/10/0.

Balance in 11 monthly pavments of 21/-. only

LISSEN ALL-ELECTRICSK.YSCRAPER 3.  Send
Complete with 4 valves and constructional 14/6 ]
chart in sealed Lissen carton, Cash or

C.0.D., £7/19/6.. Carriage Paid. cnly
Balance in 11 monthly payments of 14/6. .
LISSEN SKYSCRAPER '3, BATTERY Send

with input transformer, Cash or C.0.D. Car-
riage Paid, £1/5/0. 5/6
Balance in 4 monthly payments of 5/6.

1 PETO SCOTT “ Metaplex ” Chassis 10 x 8x 3" ..
- only %?%SEN tuning coil type W.216 B8, o.00 oo
p \B. .0005 mid. tuni it c~moti

NEW LISSEN WALNUT CABINET MOVING- Send Ty Qe (euihy Gouitoases WA flomemedis
coiL SPEAKER, with input transformer. 5 ,’6 1 TELSEN 10/1 coupling unit .. .. .. 00
Cash or C.O.D. Carriage Paid. £2/10/0. / 1 GRAHAM FARISH .0095 mid. reaction ccndenser. .

% DUBILIER 1 Megohm resistance 0a ..
BULGIN S.80 Mains ON-OFF Toggle switch ce
NEW W.B. P.M.4.A. 1 BRITISH RADIOGRAM Coraponent bracket, type 23

1 BRITISH RADIOGRAM Component bracket type 22
”M l SROLODE PERMANENT 1 BRITISH RADIOGRAM Component bracket for mtg.

8. .
3
i
g
1
2
Balance in 9 monthly payments of 5/6. only 1 R.I. smoothing choke, type D.Y.22 ., o 17 MODEL. C 1 A ] R :
T.C,C, .0002 mid. cond . type 3 .. e . Complete with valves and con / |
NEW BLUE SPOT PERMANENT MAGNET Send }T.C.g. 003 mid. condenser, tybe ST i structional chart in sealed Lissen carton. 8/3
MOVING-COIL SPEAKER 29 P.M. With 5/_ 1 T.C.C. 2 mid. condenser, type 80 .. 4 Cash or C.0.D., £4/9/6. Carriage paid. only |
input transformer, Cash or C.O.D. Carriage 1 BELLING LEE double fuseholder 2 Balance in 11 monthly payments of 8/3. o [
Paid, £1/12/6 only BN LEE (ype b termimals, AsndE L L. 1 ‘
’ g . . pe B terminals, E .. 00 . .
Balance in 6 monthly payments of §/- % HELLESENS e{ec’{rjlymewng:nser e trpo 5-61, EaEr%EIENIescI\-IAISS Bc (!:)I_'lA;&SIS‘j ls(lT km' Segliﬁ Send ‘,
NEW BLUE SPOT 99 P.M. PERMANENT Send g&(ﬁggﬁiak,gégglonhﬁegaﬁve 30 bl o e 7 or G O’D scaan"’iisg’e ;alil;i‘le ,£a3r["17/%ea €r. as 1/- |
. o - 1 DI M Minor Binocular H.F. 3 -0.0. 5
MlAtGNE,];h MtOVlNdG '?10!1% g'erlspf‘(:(rrEnlzr C(‘f)an;h 6/' 2 CLIX 5-pin chassis typeya‘l‘\"’ehoi(‘l}efs S cm'? o1 Balance in 11 monthly p’a\yments of 7/-. only i
PR N appec 10pt £9/19 : A1 1 OSTAR-GANZ G-pin chassis type vaiveholder oo 1 TELSEN CLASS B4 CONSOLETTE K!T, includ- [
or C.0.D. ~Carriage Paid, £2/19/6. sty 1 DUBILIER 1,000 oln resistance L o 1 ing Telsen Class B Moving-coil & caker and Send |
Balance in 10 monthly payments of 6/- 1 DUBILIER 25,000 ohm resistance ]1. 3 g Speaker ar 3t d
1

Consolette Cabinet, less Valves. Cash or 10 ’9
C.0.D. Carriage Paid, £5/17/6. / ,
Balance of 11 monthly payments of 16/%. ouly

WO O ONNOCOWROD OOICNLROOS OO

MAGN ET SPEAKER toggle swileh .. 00 oo 0a oo 0o
complete with  switch ¢_- % BRITISH RADIOGRAN cofls fnsulsted connecting 66 c L A S s B 35 si?rzz?\;g" u
L T . ) [.

controlled multi - ratio T D
i©’nput transformer. §/9 Serews, B e EPOGH MOVING-COIL COMBINED SPEAKER  Send

I it YA Cash or C.0.D. Carriage Paid £4-4-0. |
Cash or C.0.D. Carriage L AND GLASS “B ¥ 'UNIT, with valve. Cash § i) i

ot R iy { __ EXGLUSIVELY SPECIFIED— & €O Curmiace Paid 850!

Balance in 7 monthly payments o _ Balance in 11 monthly payments of 5,9. cnly

i reroscory poat. oac  gunarcon. | NIRRT LGS Y e

ured 0Oak Hone French Polished . POWER CONVERTGR. Instantly converts Send

EPOCH MODEL 20C, 20CB and 20CQ PER- ' c A your set to ““ Class B." Complete with Valves. 5 9

!SANENT]MAGNET MOVING-COIL SPEA}\)K- With ﬁﬁpﬁm g“fllgltge white, unstained and = Ready assembled, Cash or C.0.D. / :

R for ordinary power, *“ Class B " and Q.P.P. * i Carriage Paid, £3/3/0. cely

respectively, complete with input trans- 5/6 w Balance in 11 monthly payments of 5/9. o

formers. Cash or C.Q.D. Carriage Paid. £1/15/6. order -g - STy L D e R MULTITONE * CLASS B’ CONVERTOR, with  Send
Balance in 6 monthly payments of 5/6. S : N e N G i Valve, ready to plug into your present battery 5/9 -

NEW FERRANTI MOVING-COIL SPEAKER Send [ E S ot [ - 4 set, CashorC.0.D. Carriage Paid £2/11/6.
5 : xaCI |° pec‘ Icahon Balance in 9 monthly payments of §/9. only '

‘type M.5.T.) with input transformer suitable 5/_

tor Power, Pentode or “Class B” output. = Pilot “Class B’ Conversion Kit
Cash or C.0.D. Carriage Paid, £1/17/6. only P R E M I E R SUPE Converts your present Battery Sot to “(Class B»  Send

Or T monthly payments of 5/« Amplification. Complete with all  necessary

i
sA? Author’s Kit of YOURS FOR ts,  includi dri
__NEW ROLA “CLASS B”— KITA’ wiet specivmn Piter Y ouar shoke, W, o vaivs MR wfl - b
) Iz / 3 holder, B,V.A. 240B valve, wire and screws, etc.

7 Barte) including Peto - Scott Fuoll-size Blueprint, assembly instructi d
. - ons,
PERMANENT MAGNET MOVING- \Ta?\‘/regPstEegkerca'L‘:gSlcs:;binzlil:t CI:SSﬁ Balanc;z1 . in 11 diagrams. Cash or C.fo.r%, y:gll%s “Bcaf}ufcse a7 only f .
b ) E . . monthly payments of 5/G. ASS B Compi I
co"' SPEAKER AND AMPLIFIER or C.0.D., Carriage Paid, £6/12/6. ',::;1?; ofyl zp/aa_\: and other Paés unohtainah)le from your local dealer SEOI‘I%I,S?S%S. !
Complete” with Valve and input _trans- o We have the largest stocks in the country. Orders over 10/- |

| s ke o sd | PREMIER_SUPER RADIOGRAM " “owiiiis it - 7

d EN

(state which when érdering)., Cash or o 55 vy - 1
£ !, . Kit of additional specified parts CASH or C.0.D. s ‘
C.0.D. Carriage Paid, £3/11/0. ~ only for converting the PREMIER Carriage Paid. NEW - REGENTONE ~ A.C." ELIMINA- Send ¥ |

Balance in 11 monthly payments of 6/6. SUPER to Radiogram Model TOR, Type W.LF. 7 voltage Tappings. 6/ )
> =

FSP.M. PERMANENT MAGNET MOVING-  Scad | including Pickup and Peto’ £5 . I . D SOlD [ 57, ik GREIL G5 6Kod:

g hor C.O.D o wit mgu‘tdtra’lnzsgorﬁmer. 6,- Scott Adaptagram. ‘. ™ u Balance in @ monthly payments of &/-. only

ash or C.O.D. Carriage Paid, //,' Or 12 monthly pd‘ ments of 94 ATLAS C.A.25, for Mains, “Class B and Send )

Balance in 8 monthly payments of 8/~ only Y < Q.P.P., four tappings: 60/80, 50/90, 120, 150, g ‘
6/- {

. 25 m/A. Cash or C.0.D, Carriage Pald,
NEW AMPLION SONNETTE PERMANENT  Send EXCL“SWELY spEclnEn B /8, 10 monthly pasments of &/ i sy
MAGNET MOVING-COIL SPEAKER, with 2 -, I I
Universal T(;anfs}io;‘n}er. ~ "Cash or C.O.D. 5/1- PETO-SGOTT 1934 WALNUT ® we LI, H g‘j
Carriage Paid, £1/17/6.. - only SEND ONLY % PETO-SCOTT CO., Ltd., 7%, City Road, = .o»
Balance in 7 monthly payments of 5/=. ADAPTAGRAM ' E London, E.C.L. Telephone: Clerkenwell 9406-7, 5 =r: i
NEW GARRARD MODEL 202A, 12-in. Turn- Send- | Model ‘““A,” ready to take / :»‘I’_Vesg gnﬁvsggwroouim 62, High Holborn, § ]
table, Electric Motor for A.C. mains. Cash @ Premier Super, with Meta~  pgorance in 11 |« B oo o U diETeon ECELTERE - f
or C.0.D, Carriage Paid, £2/10/0. - plex Basehoard. CASH or monthly pay- = Dear Sirs,—Please send me CASH/C.O.D./H.P. &8 |
Balance in 8 monthly payments of 8/-. only 6.0.D., 63/-. ments of 5/9. e & e . o |
Send Carriage 2/6 extra. L e Patan H o .. for which I enclose &£.ewerS i d Bl
B.T.H. MINOR PICK-UP AND TONE ARM. SEND FOR NEW CABINET arriage Paid. : &
Cash or C.O.D. Carriage Paid, £1/1/0. 4/6 CATALOGUE. § OASH/ELP. oo g
Balance in 4 monthly payments of 4/6. ouly IMPORTANT, —npm-zs', Kils, Biscellancous Compo- & NAME vsseseemmninnnnns .®
y N wents,  Finishe cceivers or Ace ! Cash, g L3
NEW MACR(?%NIP(!:{ON.E MgDEL;IQ 1}"2|06K-UP. Send 2!1);) or HI.P, on ;ur mbn Sysben?. f)sfs%ég?; Fl’%’;;me?lstsl. % ADDRESS - -
Cash or C.O.D. ‘Larriage aid, /12/8. 5 w  Send us a Lt of your wants. We will quote you ty & % u
Balance in 6 monthly payments of §/-. return. C.0.D. orders wvalue over 10[- sent carriage & - . Pr.¥.7/10/3 8
only and post charges paid. o ',’usnlnrllilln--nnnlln u-u-nu-nuununun“ﬁ!‘
; A .
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The new Varley Square Peak **4."

N this receiver we have one of the most
modern types of superheterodyne
circuit. Four valves only are em-

ployed, the first being of the latest H.F.
Pentode type and acting as a combined
first detector and frequency changer. The
second is a variable-mu H.F. Pentode,
and is employved as the intermediate fre-
quency amplifier, being coupled to the
second detector, a Mullard 854V, through the
normal type of LF. transformer. The out-
put valve is an Osram Pentode, Before
further discussing the circuit arrangements
we must mention the particular design of
the cabinet and controls, in which this
receiver shows more than the average
thought and care in design.

The Cabinet

As may be seen from the illustration,
the cabinet prescnts a somewhat unusual
appearance and is a really substantial-
piece of work. At the top a large hole is
cut in the wood, and a small baffle piece
inserted below to assist in preventing the
_ passage of dust, cte. Let into the hole is
a solid metal handle for carrying purposes.
This falls flush when the cabinet is stand-
ing down, but the fingers are easily inserted
round the handle through the medium of the
hole and it comes up sufficiently far to
enable a really firm grip to be obtained
and the cabinet transported with comfort.
The back of the cabinet is fitted with a neat
removable door, with holes cut to prevent
resonance, and the usual gauze to prevent
dust, ete. A pair of metal brackets are
fitted at the lower end of this back in the
form of a cleat, and the mains flex, which
is of more than wusual length, is wound
round this cleat out of the way. - This
is the first good point which strikes one
on looking over the receiver, as too often
the flex provided with commereial receivers
turns out too short to enable the receiver
to be stood in a suitable position in the
home and connection to be made to the
nearest mains socket. .In thiz case the
unwanted flex may be left wound round the
cleat, and this provides a neat job. An
opening in the back reveals two toggle
switches and seven well insulated sockets.
all of different colours and clearly identified,
One is for a mains aerial connection, with
an appropriate plug, whilst the usual
acrial and earth connections are’ made to
two of the remaining sockets. Two

sockets are for pick-up connections, and the

-wave-change switch, and this is apparently,

8 5303 spenes b iaien L Y (P ST RS NP PTTS

© VARLEY SQUARE PEAK
: <« FOUR”

R e O JI ToF YIT YOF PP TTT YU SO Ur O

Canee

remaining sockets are for the use of an
external loud-speaker, for which purpose
one of the toggle switches is provided to
digconnect the speaker already fitted to the
cabinet. The remaining toggle switch is
for the normal purpose of switching the sét
on and off.

The Controls

. On the front of the cabinet there are only
apparently three controls in addition to
the usual escutcheon. The lower central
knob controls the station selection, the left-
hand knob is the normal volume control
(working on the LF, valve), whilst the right-

.(|~()-Il-()-l)n().-()-U-U-U“()-U-’“"
RECEIVER : Varley Square Peak
‘4, Model AP.46. .
MAKERS: VARLEY (OLIVER
PELL CONTROL, LTD.).

CIRCUIT : Four-valve superhetero-
* dyne. H.F. Pentode as first
detector and frequency changer ;
variable-mu H.F. pentode for
Intermediate frequency amplifi-
cation; power rectifier, and
pentode output. Class B valve
rectification, with mains field
and electrolytic condensers for
smoothing. Provision for pick-up
and external loud-speaker. Re-
action control provided.
RESULTS: Selectivity and scnsi-
tivity of a very high order,
and perfect separation of the
normal broadeasting stations
obtainable at all parts of the dial.
PRICE: £15-15-0.
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hand knob provides a reaction control for
boosting the strength of weak stations.
So far no mention has been made of the

at first sight, absent. An ingenious ar-
rangement is incorporated in the escutcheon
by means of which the wave range is
changed and at the same time the station
identifications are also changed, The
tuning dial is engraved with the normal
degree scale, and above this is printed the
names of the principal European medium-
wave stations, whilst the names of the long-
wave stations are printed below the scale.
The opening in the escutcheon is of such
a size that only the figures on the scale
and one frow of names are visible. Thus,
when tuned for the medium-wave stations,
the names appear above the scale which
appears just above the lower edge of tle
window. When it is desired $o listen on
the long waves the whole of the escutcheon
is pulled downwards, when the scale occu pies
the top of the window and the names of the

Jong-wave stations appear at the bottom.
This is a very simple device and works most
efficiently. .

The Circuit .

As alveady mentioned, four valves are
employed for the purpose of providing a
super-het circuit of modern design. The
variable-mu intermediate 1T, valve works
very efficiently with its associated volume
control and enables the most powerful local
to be reduced to inaudibility. = The reaction
control also works very well and has no
effect on the tuning settings. All exposed
leads in the wiring are metal sheathed and
earthed, whilst the I.F. valve is also of the
metallized type and earthed. There is
thus no direct pick-up on the wiring, the
majority of which is carried out inside the
metal chassis, The mains side of the
receiver is furnished by means of a Varley
transformer and a Class B rectifier, whilst
the field of the moving-coil loud:speaker is
provided for smoothing purposes. Adequate
smoothing is provided by two 8 mfd. electro-
Iytic condensers, and a pilot light is wired
to the heater leads to provide an indication
that the receiver is alive, as well as to
facilitate tuning by illuminating the dial.

Test Results

The receiver was tested in North-VWest
London. first with the outside aerial and
then with the mains aerial. On the normal
outdoor acrial the local London stations
provided adequate volume with the control
at its minimum setting, and it was found
quite possible to obtain adequate strength
with - the aerial removed altogether and
left hanging near the set. Some indication
of the actual efficiency of the circuit may
be obtaiied when it is stated that Fécamp
may. be heard in the particular district
mentioned, with the volume control turned
to a position less than two-thirds on and
with no reaction whatsoever. The only
point to mention with regard to tuning
is that the markings on the dial do not
correspond with the actual stations, unless
the short length of flex which the makers
provide is used for an aerial. On the full
outside aerial, for instance, the actual
station settings are two or three degrees
off the actual indication. Upwards of fifty
stations are readily obtainable on this
aerial, and very few of the good furopean
stations required the volume control full
on. Some of the very weak Italian stations
were selected in order to test the reaction
control, and one was found which was only
just audible with the volume control at
maximum. The reaction control was then
advanced, ‘with only the very slightest

-alteration in the tuning point and provided

a comfortable signal. The tone of repro-
duction is very good indeed, and complete
absence of cabinet resonance is one of the
principal characteristics.  Huwm can only
just be discerned when the receiver ig sot
to a point just off oscillation, a condition
which, of course, should not occur in normal
use. -
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- SE the Tenstructional Lhart giving most comprehensive, most
k= detailed instructions and yeu will want to build the’eMOSTp
M AMBITIOUS Kit Set.ever made available for Home €onstructors:
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Never before has there been any receiver for home constructors.on such an ambitious scale
as this new Lissen ‘“Skyscraper’ Seven-valve Superhet. It embodies every up-to-the~
minute advance and refinement of the most luxurious factory-builf superhets—it gives the constructor the oppozrtup~
ity to build a £20 receiver for lesg than half that price. The circuit of the Lissen “ Skyscraper ’’ Seven-valve
Superhet incorporates a six-stage bandpass filter, giving exact 9-kilocycle channels and, therefore, providing a standard
of selectivity never before achieved by a home constructor’s kit and very rarely found except in laboratory apparatus.
Amplified Automatic Volume Control is provided; a special valve for this purpose having been produced by Lissen for
use in this receiver. The use of this Amplified Automatic Volumé Control constitutes an entirely new experience iz
listening ; no * fading,” no “ blasting”’—you will find yourself enjoying every word bf cvery programme, however near
or hovever distant, without the slightest temptation to interfere with the receiver once you have tuned it, This is radio
listening as it should be enjoyed !

Lissen Class ‘“B’’ Qutput through a new full-power Lissen Moving-coil Loud~

speaker—glorious rich tone and maiestic volume, actaally more faultless in

POST COUPON OR its reproduction than anything you ever heard from even-the most powerful

mains receiver, yet working economically in this Lissen “ Skyscraper’’ from

ASK YOUR DEAI,ER H.T. betteries. Lissen have published for this great new ‘‘ Skyscraper’’

Seven-valve Superhet a most luxurious Chart, which gives more detailed

HOW TO OBTAIN

2 instructions and more lavish illustrations than have ever

before been put into a constructional chart. It makes suc~

Ts LISSEN LTD. & cess certain for everybody who decides ‘!o build this sct : it
Publcity Dept., ! ] shows everyhody, even without previous constructional
ISLEWORTH. e : experience, how they can have a luxury receiver and save

Please send me FREE s @y B & pounds by building it themselves. A copy-of this Chart will

CBART of the “‘Sky-
eeraper ¥ Seven - valve
Superhet,

he sent FREE in return for coupon on the left, or your radio
dealex can supply you. Get your FREE CHART now !
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This is the most compact switch we have yet
produced, and as efficient as any made. It is
the ideal switch for matched coil units or any
other components requiring a combined
change-over or make-and-break.

Nicke! silver contacts engage on silver points,
avoiding all risks of corrosion, and the sliding
action ensures at all times a perfectly clean
contact. There is virtually no inter-capacity
between the points, thus avoiding the use of
elaborate screening.

Any number of circuits can be controlled by this
new switch, from a single make-and-break
or change-over upwards.

Prices

342/1 3 Pole Single Throw 16
3422 2 Pole Change Over 1’6
342’3 3 Pole Change Over 2!

WILKINS & WRIGHT LTD,,
UTILITY WORKS, HOLYHEAD, BIRMINGHAM

E.R. MORTON L., 22 Barllel!sBm/d:ngs Halborn
Circus, E.C4

London Agents :

Wiite for a copy of our new catalogue ; it contains
full details of our complete range of switches, condensers

and dials.

Belmont

From your dealer or post free from the makers.
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W All-Wave Tuner.

e Oc_lober 7th, 1933
CONVERT YOUR SET INYO

M ALL W‘“ SET

only
/g
2 @ WP

Free wiring dia-
grams showing
how you can
build or convert
your set supplied
Free. State
circuit when
ordering.

All wavelengths
from 4.5 to
2,000 metres
covered by this
British General

From all dealers or direct from the manufactarers :

BRITISH GENERAL

BRITISH GENERAL MANUFACTURING CO.,

LTD.,

Brockley Works S.E.4

London,

EXTRA CHEMICALS!

-and MERCURY HE life of a battery is the life of its
Means Enor- cells. That is where the Grosvenor
mously Increased l}/zERCljRThprochss wor'ks stuchrwor?ders.
uaras e ceils agamnst corrosion—
LIFE! b - i

makes them last so long that they are
crammed by hydraulic pressure with
extra chemicals to use them up

Crosvenor Mercury
Batteries are made

in  three grades Next time you buy a battery, re-

for every Radio member the amazingly long life, the

Need :- extra reserves of power that are packed

Grosvenor Red Line into Grosvenor. Insist on Grosvenor—

Grosvegﬁ%r;\ovnlLlir{; and get the most for your money !
6/- to 15/6

Grosvenor Blue Line
7/- to 20/-

GROSVENOR ELECTRIC BATTERIES, Ltd.,
2-8, White Street, London, E.C.2,
'Phoune : Metropolitan 6866 (8 linus). Works - Wattord, Herls,

i
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whilst too many turns on the secondary ﬁ
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% will produce a loss of top notes due to ﬁ
.4 the increase in capamty of the winding. :
i Generally speaking the sccondary ron-!]
i tains from two to five times as many ﬁ
2 f turns as the primary. winding. =
! | Last week we saw how signals are _Q
i rectified * by the detector valve and B
i. how: the high- freqcilency co?lpm{(‘;nt——im i
carrier wave—is disposed o e also ¥
i cons1dered different methods of - feed-
! ing. the ~ audio-frequency 1mpu]>es ito ﬂ
! the L.F. valve so that they may e @
i HOW YOUR RECEIVER WORKS.—V _ ‘?txlmpilﬁ%d befire be(l)nw made Eo opbellate ]
z -the loud-speaker. Our present problem, g
% In the. Concludmg Article of this Series, FRANK PRESTON, F. R. A., '(t)}t}et}i{e %gi;c%ﬁ;uzg%yﬁcﬁghg lfllin‘cglﬁ’;m g
L4 Explams the Function of the L.F. Amplifying. Valve ; The general principle follows closely:
% and of ‘the Loud-speaker. EETM c}}lrthat s%réoundmg the working of an %
; amplifier, since the object is to
i (Continued from page 96, Sept 30 zss.te) twice as many tums as the pummy the | apply fluctuating voltages to] the  grid &
¥ Transformer Coupliag < - voltages would be doubled ; if three times | so that they might produce a 001re<pond E
! HERE is another method of feedmg as many they would be t1ebled and so |ing anode current fluctuation. This ]
i F— irequency voltages to the | o0 Although the latter statement is | sounds-all very simple, but there ave a
i L.F. valve, which is by means of-a- perfectly true in theory it does not quite | number of factors to consider, becau]se @
§ 1ow-frequency transformer. This- latfer- H.RC we require, not merely
i compogent zs vou well kuoW cons1sts ' B 2 amplification  of the E
S of two cols of -wite - = HIA  signal, but distortionless {
| placed on an iron coré. LOWJ&EQUENCY " amplification. To ob- {
i One coil, called the pri- | A OKE. tain a thorough under- 3
i nary winding, takes the ,ft??ding asb o howdthc @
¥ place of the. L.F. choke’ 4—‘ - " —— . e AL A
X7 ! m S Tat & b3
| SR, o socondiny, Oy st LFVAE brckstudyot (e vt |
Yis conmected between the » characteristic curve,” B
§ 2rid of ‘the amplifying which takes the form of 3
1 valve and a tapping on that shown in Fig. 23. E
!.the G.B. batt%gy o | 1 - . The curve is not diffi- f
§ Fie. 22). Andlé) fre- j LT+ ;?’321 t;)]lunfcielstand ]fm i
: - , it is merely a, ¥
"?flecﬁffhctuﬁgents oving = : > LT line which shows how §
' prlmaly et } HT— which shows how ﬁ
e ﬁeld dB~ the anode current of the
%‘ w%wh vam%sa in sym- Fig. 21.—~Choke-capacity L.F. couplma ) valve varies in sympatps ﬂ
"2 pathy w iththe signal impulses. This field-]-hold in p1actlce dince there i 26 -t
} 1is ““ concentrated ” in the iron core, which | -are certain losses in the b E
i offters 1cons1deiganfbly lesﬁ resxstance 10 HKLngd wi.ndinmi\I and Iinl the iron 7 i
¥ netic lines of forcé:than does air.- core evertheless, the 22 A
g since the secondary winding is also on | transformer does give an Do /( i
i~the iron core the lines of force pass | appreciable *“ step-up’ 3 4 , ¥
: through it and cause currents similar to | effect, which is of decided 3 ¢ - -
} those in the dprlmauy tlo ﬁowbln it. The advan’oage i‘ 3 H
T currents produce a voltage between the ” o DITORTION * |} %
! ends of the secondary and this is passed 1'é§fle]1(~mtgh}gt ?ﬁpear. LS th?’ - /2 N DUETO GRID — *
) on to the L.F. valve. S Emen @i A5 CURE ]
¥ amplification afforded by a A EERRR 3
{ Transformer Step-Up’ transformer could be in- PRI\ N
i The transforiner does much move than | creased to any desired IJla i
¥ merely pass on the signal voltages from exfent by increasing the wl g
§ one valve to another, though, for it is | ratio ._ of secondary to /’ ol -§
i actually made to increase (or amplify) primary turns, but there A Zhs N\ i
¥ them. By using a’ greater number of | aredefinite practicallimits ; /’ ' g
§ turms on the secondary than on the | too few primary turns T I §
i primary the voltages are increased in | give too low an impedance luet="l i
¥ proportion to the ratio of the numbers of | for satisfactory operation R e BB = = O~ o Q
§ turns. For example, if the secondary had ! of the detector valve, GRID VOLTS \I‘ME‘\NG“’D |
i HFEQ PRIM/ARY Flg 23 ~— This VOUTAGE <
! : figure shows ' ﬂ
! _ HTA how dis}:ortit;ln E
[ - occurs when the g
! L FTRANSFORMER grid bias voltage A _J B
! is too low. VOLTAGES i
] j with the voltages applied to the grid, ﬁ
i o DET. V'L .F.VALVE assuming the anode voltage to be :
§ ) constant (as’itis in practice). We can !
] see, for instance, ‘that when the grid i
E » potential is zero the anode cwrrent is 15 :
g R, milliamps, whllbtwhenanegatlvepotentnl !
i - of about 9 volts is applied to the grid the i
i Il:l:lr': angde current falls to only 2 mﬂhampq i
i ~ 'GB— Grid Current Distortion - i b
!. Fzg 22——Meilrod of feeding the L F. valve ihrough a {ransformer. _For a moment let us imagine that the. !

L,

s
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grid voltages were made to be zero, by
connecting the end of out transformer
secondary or grid leak (according to the
method of intervalve coupling emploved)
to L.T. negative instead of to a grid bias
battery. And now let us represent our
signal voltages as shown by the line
drawn below the “curve—it is assunted
that the latter voltages attain a maximum
of 2 volts on each side of theiv mean value.
The effect of the signal voltages is to
vary the grid potential bétween 2 volts
negative and 2 volts positive..  Tn practice
the result of this would be hopeless and
terrible distortion. beeause  as, the erid
becomes positive some of the current
which should pass from the filament
to the anode will flow to the grid instead.
Without going fully into the subject,
it can be stated that when grid current
flows. distortion results, due to a- veltage
drop being set up across the grid cireuit
coupling component. Besides thi is, how-
ever, it can be seen that the anode current
would veach a very high figuve and in
consequence a big strain would be put
on the high-tension battery and on the
valve, with a vesult that both would be
damaged.

Distortion due to the “ Bottom Bend ™’
Suppose now we 2o to the opposite
extreme and apply a negative bias voltage

of 8 volts. The signal voltage will be
added to this. as shown in Wig, 24, so

that the grid voltave will vary between
minns 10 and minus 6 volts,  Here again
we should get distortion, duc to
the “ lower bend ™ in the character-
istic curve. To be more cexplicit.
the change from minus 8 to minus
6 volts would produce a varviation
in anode current of rather more
than 2 milliamps.  whereas the

change from minus &

milliamps. Obviously,
the amplification of
positive and negative

22 halves of the signal volt- .
- o ages would not be uniform . . [RRr
B 71 and therefore we should £is: 29 —Illustra- ouTeuT
2 P oet distortiomn. X tmg chokewapaczly CHONKE
Tlao / s M loud-speaker coup-
4 . . .
g,s Correet_ Gr;d B.ias ling
I I think it _will now be d
3 Vg clear that the I.F. valve _ (1—4MFD)
Al should _be edatlve}v
//5 n biased to a pomt some-
Ty where between the two gopg/&m
L] L gpo extremes which we have
© considered. The exact :
8 point must be chosen so L
- /‘ .&Z that the signal voltage can J © LT
_?rgTCL’gQCE’S ouE | A i T e never be so great as to L o
sene Nt 4 L L Z_E@QLJ{\L . malke the 01‘1d positive. or
: A T T A A I O I ;xt | _to make it so negative GB-
e 5 L Lt it 11 1] that the valve will operate | that it will operate cntnelv on the straight
i vors : on. the “bend”™ of its | part of its characteristic. It is for this
Rl\ MEANGRID characteristic curve. This | reason that the valve must be chosen 3
_VOUAGE— ideal (which 1is easy " of | according-to the amplitude of the signal
. g ) ~ attainment, by the way) is | voltages which are to be applicd to its
’ Fig. 24— Heve we see how dle?"“Oﬂ represented in Fig. 25, where | grid, and it will be clear why we have
occurs when the GB voltage is 100 the grid bias voltageis minus | ©large ” and “small” power valves.
f=<— AUDIO—>} high 6. Under such conditions | As a further cxplanation of this point,
\/OLTAOES of operation we can obtain | it might be added that if, for iustance,

distortionless amplification for a moderate
expenditure of high-tension current. We
can now understand the common expres-
sion that **an L.F. valve should always be
operated ou the straight portion of its

October 7th, 1933

the signal voltages applied to the valve
taken as an e\amplo were of &, instcad
of 4, Volts the valve would bo o 0\'01-
loaded since the negative half eyeles
would drive it on to the bend in its

characteristic curve,” and we arc able | curve; for such comparatively large
2 variations in grid voltage it
4 | wonld be necessary to employ
a valve having a charactervistic
22 ,/ with a longer straight portion.
Ppo pe or in nore ‘usunl p_a.rlanoo,
3le L] ’co1 use a “larger” power
3l e valve.
2
a4 Efficiency
v (Z B Unfortunately, the “effici-
/ 1 ency ™ of an average three
3 19 electrode power valve is only
— 84—~y about 14 per cent., so that
// ale T‘ of the total power taken
S 2 F 4 from the high-tension battery.
4 A TUALL something like 86 per cent, is
0 TN SR S IO g Y i wasted,  Theve is no way of
//’ il)vmdmfi this waste, oi\(ont
- - - = = v employing a pentode, an
. © ° © T -7 © e +4‘ average sample of which has
Fig. 25— B Q?SGNA%@ an efﬂ(-loncy of over 30 per cent. We can-
For distor- = not here go fully into the reasons fov the
Homless e worked on the | increased efficiency of pentodes, but

lower straight
part  of ils
characteristic,

production
the valve

“must be <—aAUDIO

VOLTAGES
to appreciate the value of grid bias.

Large and Small Power Valves

In _the above explanation a fairly
: “typical small ])0“(1 valve
has Leen assnmed, but the
very same thmg applies
in the case of any low-
frequency amplifier-—the
valve must
alwayvs  be
biased  so

HT+

LOUD
SPEAKER

To SET

POWERFUL MAGNET |

to minug 10 would
only vary the anode
Fig! 26—The simplest ~—
(but 'not the best) way of -

current by about 14
connectingaloud-fpeaker
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A
CON. OF WIRE,
AT Fig, 28. — Slxou,mU the
main features of a moving
o8- coil.

must dismiss the question by saving that
the characteristic curve of a pentode is
“steeper,” so that any given change in
grid voltage produces a larger change in
anode current than it does with a triode.

Turning Anode Current Vauatlons into
Sound
We have now reached the last link in
our chain, and are ready to consider
how the wariations in anode current
caused by fluctuations of grid voltage,
can be turned into
sound. We know that
{(Continued on pcge 174)
- ARMATURE
To ANODE OF VALVE To HT+

PERMANENT >
MAGNET

cblLOF FINE me
SpaiNG |

Fig. 27———T/us skemh illustrates
- the general principles of a moving-
iron ‘speaker.
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ELECTRIC LAMPS
BY APPOINTMENT
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PURVEYORS  JF
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———— | BY APPOINTMENT
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No two valves — except by
coincidence — are precisely and
completely identical. The vari-
ations are quite small ; yet they
are often quite enough to ruin
the whole performance of your set.
What, then, is the safest thing to do when
buying valves? Obviously to pick those
with the greatest reputation for keeping
closely to standard. *Play for Safety” may
not be an heroic motto, but who wants
to be heroic when they are buying valves?

\W
I

Mazda RadioValves are marufactured inGt. Britain for The Brilia:b Thomson- Housson Co. Lud. , London & Rughy

THE EDISQON SWAN ELECTRIC CO. LTD., 155, CHARING GROSS ROAD, W.C.2
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Radio offers immediate rich rewards to trained men. It is a field with
tremendous, unlimited opportunities. Air traffic, broadcasting, television,
talkie pictures, cathode ray, and the whole of the electrical field, quite apart
from the more accepted radio field, now and in the future, are vitally linked
up with some phase of radio science. In less than ten years, over 150,000
jobs have been created. Already there are over 1,000 men earning more
than £2,000 per year, and over 25,000 more than £500 per year, and these
are doing work that you would call a hobby. -

——ACT NOW ! Learn at Home and earn at Home

Thousands are also earning regular incomes for interesting spare time work
such as set designing, writing for the press, servicing, inventing, demonstrat-
ing, etc., etc. You can do the same. You can turn your evenings into
guineas ; and if you wish, qualify for highly-paid employment. Trained men
are urgently wanted, and we can give you the sort of training that employers
demand. The T.C.R.C. Radio Correspondence Courses are prepared and
conducted by men who have themselves made good in the Radio Industry
and earned four-figured incomes.

Widen your Radio knowledge

Let a T.C.R.C. Course put you a year ahead with your set designing, and enable
you to contribute in a bigger way to the development of Britain’s wonderful
Radio Industry.

T.C.R.C. training is intensely interesting —no foreign text-books, no obsolete
theory or dull drudgery, no additional expenses. You will enjoy learning it

FATHERS! Prepare your sons

for jobs like these . LEADING RADIO
. : MANUFACTURER
Radio Manufacturers employ testers, inspectors, foremen,

engineers, service men, buyers and managers. Radio Dealers SAYS:
employ service men, salesmen, buyers and managers.
Broadcasting Stations use engineers, operators, and station
managers. Police Departments use radio and there is a

] have always ex-
perienced the great-

big television field. Students passing our Special Continua- estdifficultyin finding

TECHNICAL AND tion and Practical Training Courses are guaranteed : men with a sound

COMMERCIAL employment on completion. technical and com-

A DLEECE Our prospectus gives you full information of the ;neraaé know;.e“dge.

Liloyds Place, opportunities that Radio offers, and explains how we : our . ourses f an

Blackheath, S.E.3. can train you quickly to become a radio expert through essential need in the
practical home-studying. It is free for your asking. Just i radio field.”

fill in and send off the coupon below,

To : Technical & Commercial Radio College, Lioyds Place, Blackheath, S.E.3. H

}I @ Please send me free, full details of the T.C.R.C. Radio Correspondence Courses and tell E
i

i

me how I can qualify for highly-paid employment, as well as make money in my spare time.

u P@@T Tﬂzs NaMerotriricoiriiieeeeeieeeeeoeeo NN NS S S Ageiinan.
GESQUPON Nawg AATESS ottt et ees e oo oo see oo Occupation
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ROADLY speaking, the whole art of
decoupling consists of nullifying the
offect of a resistance or impedance

~ommon  to two circuits. This effect
is very pronounced when a source of H.T.
snpply having a very high internal resist-
ance is employed. Being common to all
valves, undesirable voltages are set up
across the impedance, and thus transferred
from stage to stage, giving rise to motor-
boating and other forms of L.F. oscillation.
Fortunately, the enre is a simple onc ; upon

> HT+
DECOUPLING RESISTANCE

DECOUPLING CONDENSER

F—
To NEXT
i STAGE

Fig. 1.— This
diagram  shows
the posilions of
the  decoupling
condenser and
resistance.
—3

reference to Fig. 1, it will be seen that a
high resistance is deliberately inserted in
the anode cireuit, and a bypass condenser
connected from the side remote from the
H.T. to carth. The resistance forms a
very effeetive  barrier to the varying
voltages. On the other hand the con-
denser offers an easy path to earth. 1t
will be perfectly obvious that eflicient
decoupling may only be assured if the
reactance of the condenser is low as com-
parcd with the resistance. Let us enlarge
on this somewhat.

Resistance and Capacity Ratios

We will assume that it is necessary to
have a decoupling ratio of 20-1. In other
words the condenser must not offer a
areater reactance than twenty times the
value of the resistance. Consider, for
example, a case where the decoupling
resistance hag a value of 20,000 ohms.
Qur hy-pass condenser must therefore offer
an cquivalent resistance not greater than
1,000 ohms. As, however, the rcactance
of a coudenser rises with a decrease in
frequency, we must be suve that our 20-1
vatio holds good at the Jowest frequency
for which our receiver ¥s designed. It is
customary to accept 50 cycles as such.
The ncarcst standard size condenser
which fulfils these requirements in this
particular example is 2 mfd. (the reactance

. 10¢
of a condenser is given by R= where

27 fo
“ (@ i capacity in mfds. aud “F” is
frequeney i oyeles per second).  Tor
a given value of resistance the condenser
may be as large as one likes, and, in fact,

-
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POINTS ON DECOUPLING

i The Correct Values of Resistances and Capacities to be Used

By ERIC JOHNSON=mmmmmimimmimm e

the larger the more complete is the decoup-
ling. It is equally true that for any given
condenser, decoupling will be more effective
for an increase in value of resistance over
that necessary to achieve the correct
ratio. Generally speaking, however, it
will be found more economical to keep the
resistance fairly low and use a large con-
denser, because we cannot afford the
consequent large voltage drop which must
result from using a high resistance. This
is especially important in battery sets
where every volt of H.T. has to be con-
served. On the other hand mains users
will often find that their decoupling
resistance acts in a dual réle, and will
replace the usual voltage dropping resist-
ance in the eliminator, for almost invariably
the H.T. output is in excess of the require-
ments for stages prior to the final one.
In battery sets it may be found profitable
toinstall some system of decoupling which
does not absorb valuable volts.

Bearing in mind the conditions necessary
for decoupling, we find that as long as we
have an impedance in the anode circuit
in conjunction with a by-pass condenser
little trouble will be experienced. In
cases where the usual voltage drop must
be guarded against, therefore, it should be
remembered that the resistance -may be

AUTOMATIC
BIAS
RESISTANCE

Fig. 2—The circuit of an indirectly-heated

power valve with automatic grid bias.

replaced by an L.F. choke whose reactance
to the lowest musical frequency shall be
equal to this resistance.  Now the reactance
of a choke is given by R=2afL, “f{”
being the frequency in cyeles per second
and “L” the inductance in henrys.
Substituting the values givenin the previous
example, we find that the nearest standard
choke is a 60 H. one. As before, the larger
this is, the more complete the decoupling,
and as the d.c. resistance will in no case
be more than 1,000 ohms the voltage
drop is negligible. Care must, of course,
be taken to see that the choke maintains
its rated inductance at the largest anode
current likely to be experienced. Although
this method of decoupling is likely to find
more favour among battery users, it may
be found a distinet advantage in mains
receivers, for the extra choke will add its
quota of smoothing where it is most needed.

Grid-cireuit Decoupling
Before concluding, let us discuss the
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essentials of grid-circuit decoupling. Fig. 2
shows a conventional output sfage with’
automatic bias, the latter being obtained
by resistance “ R in the cathode lead,
a condenser being fitted to bypass the L.F.
component. Now the value of this con-
denser is commonly quite small-—home-
constructors rarely use anything larger
than 2 mfd. The important point to
remember, therefore, is that. the L.F.
voltage drop across this capacity is quite
high at low frequencies, i.e., where its
reactance is high. Unfortunately, this
voltage is fed back to the grid out of
phase with the mnormal applied voltage.
The nett result is to very effectively damp
out the low frequencies, and thus reduce
our bass response. There are two remedies
we may apply. The first one which
naturally suggests itself is to replace cur
bypass condenser with a larger one which
would have a low reactance tfo the hass
frequencies. To meet this requirement,
we find that anything under 50 mnfd.
would cause a distinct attenuation to the
lower notes. A year or so back this would
present an impossible solution, but now
that we have electrolytic condensers with
capacities of this order in a container as
small as the more commonly used sizes,
the problem no longer exists. '

The second and most effective remedy
for the trouble is to thoroughly decouple
the grid civeuit. The method 1is identical
with anode circuit decoupling; o high
resistance is inserted in the grid lead, and &
1 mfd. condenser joined from one end tothe
cathode. As the resistance carries no
appreciable cwrrent it may he made quite
large, 100,000 ohms being customary.
As a consequence there is no point in using
a condenser larger than that specified, &s
these values give very complete decoupling.
A wire-wound resistance would be a luxury
in this position, but care must be taken to
sce that one of the reliable metallised type
is used, as should the resistance open
circuit, the output valve may be seriously
damaged by the consequent removal of
bias. For this reason the ordinary non-
descript grid-leak variety is not recom-
mended.
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Reserve Your Pocket Tool Kit
Now! See Page 143.
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Fig. 3.—Complete decoupling has been a‘dd.ed,
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Cal COUPLING COIL
TUNED CO/L
APERIODIC COIL
CRID CO/L

S

[

I

I

1

i

!
| CABINETS.
)

{
!
'000C3 :
|
!

WAVEMETER receiver,

Making an Improved Absorption Wavemeter
(Continued from page 137)

Using the Meter

The operation of the meter is exactly
the same as the usual type of absorption
wavemeter, tuning being carried out until
the familiar “ cluck » is heard in the head-
phones, as the wavemeter is tuned to
resonance with the receiver. Calibrations
also are obtained and plotted on a graph
in the usual way, and further comment is
therefore unnecessary upon this subject.

The complete instrumnent is well within
the constructional abilitics of the average

T, R REACTION COIL
5. SOCKETS FITTED ON EBONITE
AND SCREWED TO BACK OF

Fig. 3.—Circuit diagram show-
ing connections of wavemeter and

care is exercised

during the calibra-
| tionperiod, very ac-
| curateresults will be
| obtained.  When-
| ever possible, trans-
| missions which are
|
l

CARBINE 2

crystal-controlled
should be used as a
means whereby ac-
curate reading may
be obtained.

The tuning coils used by the writer
cover the following wavebands when tuned
by a .00007 mfd. variable condenser:—

SW1-—35 to 60 m.

SW2-—23 to 40 m. ]

SW3—13 to 25 m. . .
The wavemeter coils are wound to cove
the same spreadover. The tunable range
is, of conrse, slightly. above and below, so
far as the wavemeter coils are individually
concerned, but only those bands as specified
above are covered for wavelength measure-
ment. Do not confuse funing range with
tunable range. Variation of coil and tuning

RECEIVER
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condenser values will eall for slight modifi-

cation to suit individual requirements.

Coupling coils, however, remain unaltered.
I