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Every week RADIO PICTORIAL devotes seven
pages in giving full details of the English-speaking
programmes from Continental stations for the coming
week. These programmes are exclusive to RADIO
PICTORIAL.

RADIO PICTORIAL always contains forty pages,
revealing in pictures and in words the latest news and
gossip about radio stars and well-known personalities
of the microphone.

To make sure that you get a copy, place a regular
order with your newsagent to -day.
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What is This Quality?
FRANKLY, I do not know where to begin my " show -
window" notes this month. "What is this Quality?"
asks Paul D. Tyers, and what is this quality, I may

be allowed to ask, that fills this issue of " Wireless
Magazine " with articles of value to every serious
reader? That sounds like a fanfare on my own trumpet.
Perhaps it is. But please do turn over the pages for
yourselves and taste that quality.

Look at Bonavia-Hunt's article, " Controlling the Bass
Notes." He gives eight circuits, the last one representing
a special method of his own which he claims to be the
best he has ever tried.

Godchaux Abrahams tells us how to identify the
foreigners and illustrates in his article how interval
signals and station calls have changed during the past
year. Further, he gives a practical method of identifying
Continental stations which any reader lacking knowledge
of foreign languages can easily follow.

Captain E. H. Robinson has built the " 10 -watt
Amplifier," described in his article in this issue, for the
sum of 112. It is a small sum for such a fine job and the
reader needing a high -quality amplifier for gramophone
and public-address work will find this the very thing.

Morton Barr comes to the aid of the worried reader
who is lost in the maze of valves-hexodes, octodes,
pentagrids, double -diode -triodes, etc., etc. He explains
a number of modern types of valves available and shows
how these valves function in circuits.

Then, for the beginner, is an article by L. 0. Sparks,
explaining the principles of automatic grid bias in both
mains and battery sets. More and more it is the fashion
to use automatic bias in battery sets-it is used in the
£5 5s. Battery Four in this issue-and the article explains
the fundamentals of the circuits used.

Freak ideas in loud -speakers come in for comment in
the Paul D. Tyers' article "What is this Quality ?" to which
I made an opening reference. Mr. Tyers very cleverly
handles a difficult subject.

Less for beginners than for the more experienced reader
is J. D. Huffington's article " Directional Properties of
Loud -speakers," dealing with the sound radiation effect
of loud -speakers and particularly that of a new German
two -diaphragm loud -speaker which radiates an equal
proportion of sound in every direction. The article is
illustrated with drawings and photographs showing how
the new Telefunken loud -speaker is made and works.

H. Corbishley gives some useful hints in receiving
television transmissions and mentions the common faults,
correct scanning speed, etc., etc., while our friend Percy
Harris continues his experiments which the constructor
can carry out at home to find out how his set works.
He is dealing with coils this time.

We present the final stage in our series of building up
a set stage by stage. Last month we added a low -frequency
stage to a two-valver described in a still earlier issue;
now, we add the high -frequency amplification, the
original two-valver now becoming the £5 5s. Battery
Four.

Our Constructional Staff has given a lot of time to a set
which sees the light in this issue, the A.C./D.C. Super
Four, which represents the last word in universal design.
The designers set out for quality and they've got it.

The most interesting technical point about the "W.M."
A.C./D.C. Super Four is that, although a super -het, it does
not make use of an intermediate -frequency amplifying valve.

By the way, on page 78 is a special note on the addressing
of correspondence to " Wireless Magazine " from now
on. Make a note of the new address. B. E. J.
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World's Broadcast Wavelengths
Stations best received in the British Isles are Note : Names in brackets are those of the main
indicated In bold type. This list Is corrected up stations from which the greater part of the

to the time of going to press programmes are relayed

Wave-
length

Name of Station Dial
Readings Country Wall,-

length Name of Station Dial
Readings

Country

13.93 Pittsburgh W8XK .. .. United States 31.41 Jeloy LCL
.

Norway
14.00 Deal W2XDJ .. .. .. United States 31.48 Schenectady W2XAF (WGY) United States
14.49 Buenos Aires LSY .. .. Argentine 31.55 Daventry (Empire) GSB .. Great Britain
14.58 Bandoeng PMB .. .. .. ava 31.55 Melbourne VK3ME .. .. Victoria
15.92 Bandoeng PLE .. _ .. bva 31.55 Caracas YV3BC .. .. Venezuela
16.36 Lawrenceville (N.J.) WLA .. nited States 31.58 Rio de Janeiro PSA .. .. Brazil
16.38 Rugby GAS .. .. .. Great Britain 31.71 New Brunswick WKJ .. United States
16.5 Drummondville (CFAS) .. Canada 31.9 Bandoeng PLV .. .. .. __

Java
16.56 Bandoeng PMC .. .. - Java 32.71 Lawrenceville WNA .. .. United States
16.56 Buenos Aires LSY3 .. .. Argentine 32.79 Maracay YVQ .. .. .. Venezuela
16.81 Bandoeng PLF .. .. - Java 32.88 Szekesfehervar HAT4 .. .. Hungary
16.85 Kootwijk PCV .. .. - Holland 33.26 Rugby GCS .. .. .. Great Britain
16.86 Daventry Empire GSG Great Britain 33.59 Rocky Point (N.J.) WEC .. United States
16.878 Boundbrook W3XAL (WJZ).. United States 34.68 London VE9BY. Canada
16.88 Eindhoven PHI . .. Holland 36.65 Rio de Janeiro PS.K. (PlIA3) :: Brazil
16.89 Konigswusterhausen DJE .. Germany 37.04 Quito HCJB .. .. - Ecuador
19.47 Riobamba PRADO Ecuador 37.33 Rabat (CNR) .. .. .. Morocco
19.56 Schenectady W2XAD (WGY) United States 37.41 Suva VPD .. .. .. Fiji Isles
19.61 La Paz CP4 .. .. . Bolivia 38.07 Tokio JIAA - .. .. Japan
19.63 New York W2XE (WABC) : . United States 38.47 Radio Nations HEW .. .. Switzerland
19.67 Coytesville N.J. WIXAL 38.65 Kootwijk PDM .. .. .. Holland

(WEEI) .. .. .. United States 39.34 Tashkent RIM .. .. .. U.S.S.R.
19.67 Tashkent (Rim) _ .. .. U.S.S.R. 39.76 Moscow RKI .. .. .. U.S.S.R.
19.68 Radio Colonial FYA .. France 39.82 Riobamba PRADO .. .. Ecuador
19.72 Saxonburg W8XK (KDKA) .. United States 40.3 Radio Nations HBQ .. .. Switzerland
19.74 Zeesen DJB .. -..Germany 40.5 Bogota HpABB .. .. - Colombia
19.82 Daventry (Empire) GSF .. Great Britain 40.54 Rocky Point WEN .. .. U.S.A.
19.84 Rome (Vatican) HVJ .. .. Italy 41.55 Bogota HKE _ .. .. Colombia
19.88 Moscow (RKI) .. .. .. U.S.S.R. 41.6 Las Palmas EA8AB .. Canary Isles
19.93 W8XK, Saxonburg (KDEA) .. United States 41.67 Singapore VSIAB .. .. Sts. Settl'mts.
20.27 Rocky Point WQV .. .. United States 41.84 Grcnada YN6RD .. .. Nicaragua
20.31 Rocky Point N.Y. (WEB) .. United States 41.9 Manizales HJ4ABB .. .. Colombia
21.43 Cairo SUV .. .. .. Egypt 43 Madrid EA4AQ .. .. Spain
21.53 Rocky Point WIK .. .. United States 43.86 Budapest HAT2 .. .. Hungary
21.58 Rocky Point WQP .. .. United States 44.61 Rocky Point WQO .. .. United States
21.605 Rocky Point WQT .. .. United States 44.96 Maracay YVQ .. .. .. Venezuela
21.83 Drummondville CJA8 .. .. Canada 45 Constantine FM8KR .. .. Tunis
22.26 Rocky Point WAJ .. .. United States 45 Guatemala City .. .. .. S. America
22.48 Santa Rita YVQ .. .. Venezuela 45.02 Guayaquil HC2RL .. .. Ecuador
22.684 Zeesen (DUB) _ .. __ _ Germany 45.38 Moscow RW72 .. .. .. U.S.S.R.
23.39 Radio Maroc (Rabat) CNR .. Morocco 46.53 Barranquilla (HJIABB) Colombia
24.41 Rugby GBU .. .. - Great Britain 46.69 Boundbrook W3XL (WJZ) :: United States
24.9 Kootwijk PDV .. .. .. Holland 46.7 Boston WIXAL .. .. United States
25 Moscow RNE - .. . U.S.S.R. 47 Cali HJ5ABB .. .. .. Colombia
25.25 Radio Colonial, Paris (FYA) -__ - - France 47.5 S. Domingo HIZ .. .. Dominican R.
25.25 Saxonburg (Pa.) W8XK 47.8 Domingo HIAA .. .. Dominican R.

(KDKA) . .. .. - United States 48.75 Winnipeg CJRO .. .. Canada
25.28 Daventry (Em ire) GSE .. - Great Britain 48.78 Caracas YV3BC .. .. Venezuela
25.34 Wayne W2XE (WABC) United States Saxonburg (Pa.) W8XK
25.4 Rome 2R0 :: --Italy 48.86 { (KDKA) . .. United States
25.45 Boston WIXAL (WEED .. United States Moscow (RKK) .. .. U.S.S.R.
25.51 Zeesen DJD . .. .. Germany 49 Johannesburg ZTJ .. .. South Africa
25.532 Daventry (Empire) GSD .. - Great Britain 49.02 Wayne W2XE (WABC) .. United States
25.63 Radio Coloniale FYA .. .. -- France 49.08 Caracas YVIBC _ ..

-_-_.
Venezuela

26.83 Funchal CT3AQ .. .. Madeira 49.1 Halifax VE9HX (CHNS) .. Canada
27.65 Nauen DFL .. _ .. Germany Boundbrook W3XAL
27.86 Rugby GBP  .. .. .. Great Britain 49.18 { (WJZ) .. .. .. United States
27.88 Marapicu PSG . .. .. ,_____ Brazil Chicago W9XF (WENR) :: United States
28.28 Rocky Point (N.J.) WEA .. - United States 49.22 Bowmanville VE9GW
28.5 Sydney VLK .. .. .. - N.S. Wales (CRCT) .. .. Canada
28.98 Buenos Aires LSX .. .. - Brazil 49.26 St. John VE9BJ (CFBL) .. N. Brunswick
29.03 Bermuda ZFD .. .... West Indies 49.3 La Paz CPS .. .. . Bolivia
29.04 Ruysselede (ORK) .. .. Belgium 49.34 Chicago W9XAA (WCFL) : . United States
29.16 Zeesen (DIQ) .. .. ..Germany- 49.39 Maracaibo V5BMO .. .. Venezuela
29.35 Marapicu PSH .. .. .. Brazil 49.4 Vienna OER2 .. .. .. Austria
29.59 Leopoldville OPM .. .. I

Belgian Congo 49.43 Vancouver VE9CS (CKFC) .. Brit. Columbia
29.64 Marapicu PSI .. .. - Brazil 49.47 Nairobi VQ7LO .. Kenya Colony
29.84 Abu Zabel, Cairo SUV.. .. Egypt 49.5 Philadelphia W4XAU
30 Radio Excelsior LR5 .. _ Argentine (WCAU) - .. .. United States
30.1 Rome IRS . .. .. Italy 49.5 Cincinnati W8XAL (WLW) .. United States
30.4 Lawrenceville WON .. ..

I
United States 49.586 Daventry (Empire) GSA .. Great Britain

30.4 Tokio JIAA .. .. ..
I

Japan 49.6 Bogota HJ3ABI.. - .. Colombia
30.00 Madrid EAQ ... . .. Spain 49.67 Boston WIXAL (WEED) .. United States
30.77 Lawrenceville WOF .. .. - United States 49.83 Zeesen DJC .. .. .. Germany
30.9 Rugby GCA . _ . Great Britain 49.9 Singapore ZHI .. .. .. P.M. States
31.3 Daventry (Empire) GSC :. Great Britain 49.92 Havana COC .. .. Cuba
31.23 Mexico City XETE .. .. Mexico 49.96 Drummondville VE9DN
31.26 Radio Nations HBL .. I Switzerland (CFCF) .. .. .. Canada
31.28 Philadelphia W3XAU (WCAii) _I__- United States 50 Moscow RNE .. .. .. U.S.S.R.
31.28 Sydney VIC2ME .. ..IN.S. Wales 50.8 Barcelona EA3AB .. .. Spain
31.35 Millis W1XAZ (WBZ) .. - United States 50.26 Rome (Vatican) HVJ .. .. Italy
31.38 Zeesen DJA .. .. ..

I

Germany 50.42 Domingo HIX .. .. .. Dominican R.
31.40 Lisbon CTIAA .. .. I- Portugal 50.6 Medellin Hj4ABE .. .. Colombia

2
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In cases of difficulty,
send direct.

B.T.

SPECIFIED for the

£5 5s. BATTERY 4
WIB. T. S. DROITCH

BEI Win

FROM ALL DEALERS

Use only the Coils
that were used in
the original' W.M."
4-VALVER
there are no sub-
atitutes. With the
NEW WAVE
WINDING, en-
suring e fit cleat
BAND CONTROL.

THE PAIR

THE FAMOUS
B.T.S. SHORT WAVE COILS

Standard 9 -pin valve -holder
fitting.

Consistently specified and
used by "W.M." and all the

leading Radio Journals
No. I. 13-28 metres, 4/-
No. 2. 23-53 metres, 4/-
No. 3. 40-95 metres, 4/6
No.4.82-195 metres,4/6
The dune teawlenoths are
correct when a .00016 short-

wave condenser is used.

40PtNk
FROM ALL DEALERS

th4.

Ii
*iv40

BRITISH TELEVISION SUPPLIES, LTD.,
BUSH HOUSE, Dept. " W.M." LONDON, W.C.2

There teas a young fellow
named Sid

Always practical in all
that he did;

I/is hobby n as IV ireles,-

At it he was tireless-

And using FL 0 X IT E
-saved many a gold!

See that FLUXITE is always by you-in the house
-garage-workshop--anywhere where simple
speedy soldering is needed. Used for 30 years in
government works and by the leading engineers
and manufacturers. Of all Ironmongers-in tins,
441., 8d., 1/4 and 2/8.

Ask to see the ELUXITE SMALL -SPACE
SOLDERING SET-compact but substantial --
complete with full instructions, 7/6. Ask also for
Leaflet on CASE HARDENING STEEL and
TEMPERING TOOLS with FLUXITE.

THE FLUXITE GUN
Registered

is a handy and economical tool that enables
you to put the Fluxite where you want it on
the soldering job, and is clean and simple to
use. Nothing to remove- no mess- no
trouble. Always READY FOR USE.
Also used to project
grease Into grease cups,
bearings, etc.-Just fill
the nozzle portion-half
fill the cup-put together
and press as required.

Price l 'h.

ALL MECHANICS WILL HAVEN

FLUXITE
IT SIMPLIFIES ALL SOLDERING

Fluyite Ltd., (Dept. i32), Dragon
Works, Bermondsey Street. S.E.I

14.14)
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FITS ANY
BATTERY

SOCKET

rep ) No need to close the
prongs with pliers, no

need to open them with a penknife.
Clix are the only " Master "
plugs which are non -collapsible

and make perfect and permanent contact
with any battery socket.

No .,,,.aunt of vibration will move Clix plugs.
Change over to Clix now and forget faulty contacts.
Clix "Master " Plugs for H.T. and G.B. are supplied
in Red and Black engraved, or 8 assorted 1 1 d.
colours. each.

CLIX SPECIFIED FOR THE
L5-5-0 BATTERY FOUR

4 " Master "Wander Plugs.
2 Clix Spade Terminals.
5 Clix Parallel Sockets.

Descriptive Folder " W.M." Free.

LECTRO LINX LTD.,
79a, Rochester Row,

London, S.W.I.

The ONLY Paper with
FULL LUXEMBOURG

PROGRAMMES
is

RADIO PICTORIAL
EVERY FRIDAY-Price 3d.

1935 EDITION-
FREE

A new and greatly enlarged edition or
"ENGINEERING OPPORTUNITHYS " is just
off the Press. It describes t lei easy May its whirl
you may become an A.M.I.C.E., A.M.I. Mech. E.,
A.M.I.E.E., A.M.I.A.E.. A.M.I.W.T., etc., and
contains the worlds widest selection or courses
in all branches of Civil, Mech., Elec., Motor, Aero.,
and Radio Engineering, Building, etc.

If you are earning less than
£10 per week, you cannot
afford to miss this unique
guide to a first-class job.

DON'T DELAY-send for your
FREE copy cf the Handbook
to -day. No cost or obligation of
any kind.
THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY.

283 Shakespeare House,
29-31 Oxford Street, London.

VALVES
THE VALVE WITH
THE SIX MONTHS
GUARANTEE!

PETO-SCOTT
IMMEDIATE DELIVERY F,I,V,1

ILOT AUTHOR KIT
SEND US YUult tnyuiNitS
FOR EVERYTHING RADIO
Miscellaneous Components, Part., Efts, Finished Receivers
or Accessories for Cash or C.O.D. or H.P. on our own system of
Easy Payments. Send us a list of your wants. We will quote
you by return. C.O.D. orders value over 10/- sent carriage
and post charges paid (GT. BRITAIN ONLY). H.P. Terms

are NOT available to Irish and Overseas customers.

£5 5s. BATTERY 4
Described in This Issue

KIT is A If
specified

Kit of first Cash or C.O.D

pair of B.T.S. Droitivri:dColle,ttesincludinga 12.17.6
Cabinet and Speaker. Carriage Paid.
Or 12 monthly payments of 5/3.

KIT "B"
but Including set of 4
specified valves, less cab-
inet and speaker. Cash
or C.O.D. Carriage Paid

£4 2 0 or 12 monthly
payments of 7/8.

IT "C" As toeKit "A, "
but including valves, and
Peto-Scott Walnut Con-
soletto Cabinet, less
speaker. Cash or C.O.D.
carr. paid £5 4 8 or 12
monthly payments o19/8

-BT.S. DROITWICH
BAND CONTROL COILS

Specified for the
4 £5 5s. BATTERY 411--:-

---...... ---,----'

'-------, ,

iii.,
.i.nomegie.,-

i0307,

£4 BATTERY
2-VALVER
" W.M."

3-VALVER
There are no substi-
tutes.

THE /
PAIR
Postage 6d. extra.

BATTERY 2-VALVER
Described in December issue

aaArs Kit of first Cash or C.O.D.
specified parts, less valves . 10 . 6cabinet, and speaker. Or Deposit 5/-.

Balance In 6 monthly payments of 13/.. Carriage Paid

 " W.M." 3-VALVER 
...Described in January Issue
KIT s BABY Author's Kit of IRA Cash or C.O.D.

sPemfied Prte. le" El . 19.6Valves, Cabinet and Speaker.
Or 5/- deposit and 6 monthly payments of 6/6 Carriage Pail

NEW £6/6/0 BATTERY THREE

peewits, Including Peto-Scott
ready -drilled Aluminium Chassis, less valves
and cabinet.
Or 12 monthly payments of 9/6. Carriage Paid

Described in October issue
KITComprising all specified corn- Cash or C.O.D.

-0-0

PAUL D. TYER'S STENODE
Described in September issue.-.-

RECEIVER KIT. Cash or .O.D. Carriage Paid, £11/3/i
,/ 1:1 ,thly payments of 20/9.
MAINS UNIT KIT. Cash or C.O.D. Carriage Paid

241516. Or 12 monody payments of 7/9.
COMPLETE KIT. Cash or C.O.D. Carriage Tait)

220/16;6. Or 76/6 deposit and 11 monthly payments of 34/-

-MAKE YOUR SET an -

52/6 coils, 13-28 a d
23-53 metres. Extra
coils, 40-95 and 82-195
metres, 4/6 each.
YOURS /M and 10
FOR  / ea monthly

payments of 61-.

ALL WAVE SET !

B.T.S. 1935
Shortwave ADAPTOR
Simply plugs into your present
battery or A.C. Mains Bet and
gives world-wide reception.
The only adaptor at the price
incorporating 100-1 ratio
aerial tuning and slow-motion
reaction for use either as
Plug-in or Superhet Short -
Wave Adaptor; Air Dielectric
Reaction and Tuning Con-
densers; Walnut Grained
Bakelite Panel; Walnut F01 -
lulled Cabinet. Send for fully
descriptive leaflet.

PETO-SCOTT CO. LTD.
77 ( W.M.2 ) CITY ROAD, LONDON, E.C.I
Telephone : Chraenwell 9406/7
West End Showrooms: 62 High Holborn London, W. C

RADIO VALE t0.. LTD.. SIONERAM OAF) EST. 1919

It helps us if you mention " Wireless Magazine"
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WORLD'S BROADCAST WAVELENGTHS Continued
from

Wave-
length Name of Station Dial

Recuitngs Country
Wave-
length Name of Station Thal

Readings Country

56.9 Kfinigswusterhausen (DTG) Germany 307.1 West Regional .. .. Great Britain
57.03 Rocky Point WQN

.. Uniteda States 309.9 Grenoble PTT France
..58.03

 
Bandoeng PMY - lava 312.8 Poste Parisien, Paris.. France

58.31
..

Prague
..

Czechoslovakia 315.8 Breslau .. .. _ .. Germany
60.3

.. .. ..
Rugby GBC

.. Great Britain 318'8 Goteborg .. .. .. Sweden
62.5

.. . ,
Lo Island (N.J.) W2X United States { Algiers .. .. .. .. North Africa

62.56 Lon on
.. Ontario 321.9 Brussels (2) .. .. .. Belgium

65.93
.. .. ..

Rocky Point WAD
..

United States 325.4 Brno .. .. .. .. Czechoslovakia
68.18

..
Moscow (RFCK)

.. U.S.S.R. 328.6 Radio Toulouse .. .. .. France
69.44

..
Rugby GDB

.. Great Britain 331.9 Hamburg .. .. Germany
70.2

, . ..
Khabarovsk RV15

..
U.S.S.R. 335.2 Limoges PTT .. .. .. France

73
..

Quito (HCJB)
..

Ecuador 335.2 Helsinki .. Finland
76

.. ..
Maracay (/V11AM)

.. Venezuela 338.6 Graz .... Austria
80

..
Lisbon CTICT .. ..

..

.. Portugal 342.1 LondonRegional .. .. Great Britain
..84.5 Berlin D4AGE Germany 345.6 Poznan .. Poland

84.67
85.9

203.5 {

.. ..
Mozambique CR7AA ..
Boston WIXAL
Plymouth .. ..
Boumemouth

..

......East Africa
United StatesGreat BritainValencia
Great Britain

349.2
{

356.7

Strasbourg _ _
Bergen

: :  -
Berlin .. ..

France
Norway
Spain
Germany

' '..
..

204.8
.. ..

Pecs
..

Hungary 360.6 Moscow (.4) .. .. .. U.S.S.R.
206

.. ..
F4camp France 362.8 Radio LL Paris .. .. France

207.3
.. .. ..

Miskolcz .. .. ..
..
.. Hungary

France
364.5
368.6

Bucharest .. ..
Milan ....

'Regional

.. Roumania
Italy

209.9
211.3

Newcastle .. ..
Tampere .. ..

..

..
Great Britain
Finland 373 1. Scottish ..

Salonika .. _ ..
..
..

Great Britain
Greece

214
215.4

Sofia .. .. ..
Radio Lyon .. ..

.

..
Bulgaria
France 3774. Lvov ..

Barcelona (EAJI) ..
..
..

Poland
Spain

216.8 Warsaw No. 2 Poland 382.2 Leipzig .. .., Germany
218.2

.. ..
Basle, Berne

..
Switzerland 386.6 Toulouse PTT _ _ France

219.6
.. ..

Lorun
..

Poland 391.1 Midland Regional .. .. Great Britain
221.1

.. .. ..
Turin (2)

..
Italy 395.8 Katowice . . . . . . Poland

222.5
.. ..

Milan (2)
..

Italy 400.5 Marseilles PTT .. .. France

222.6 {
.. ..

Dublin .. _ _
Bordeaux S.O. .. ..
Konigsberg ., ..

..
_

..

Irish F. State
France
Germany

405.4

410.4 f
Munich .. _ _
Seville ., .. _
Tallinn . ,

_
_

Germany
Spain
Estonia
Spain

224 Montpellier .. .. .. France
Poland 415.5

Madrid (Espana). ..
Kiev ..

Hanover Germany 420.8 Rome .. Italy.. .. ..
Bremen

..
Germany 426.1 Stockholm .. .. .. Sweden

225.6 Flentbiurg Germany 431.7 Paris PTT .. .. .. France.. ..$tettGermany..
437.3 Belgrade .. .. .. Yugoslavia

Magdeburg Germany 443.1 Sottens .. .. .. Switzerland
230.2

_ _
Danzig Germany 449.1 North Regional .. .. Great Britain

(
.. .. ..

Linz
..

Austria 455.9 Langenberg _ Germany
231.8

.. ..
Salzburg

-___. Austria 463 Lyons P'rT .. .. .. France.. ..
Dornbirn Austria 470.2 Prague (1) .. .. .. _ Czechoslovak 1,

233.c f
" 1.

235.1

Aberdeen
Dresden .. .. ..
Stavanger .. ..

.

..

..

Great Britain
Germany
Norway

476.9
483.9
492.6

Trondheim .. ..
Brussels (1) ..
Florence .. ..

.

..

Norway
Belgium
Italy

236.8
f

238'', 1

Nurnberg
San Sebastian .. ..
Rome (3)

 .. Germany
Spain
Italy

499.2 {

506.8

RSurebedstSundsvall .. ..
.

Vienna .. .. ..
..
..

Sweden
Morocco
Austria

240.2
242

.. ..
Juan-les-Pins .. ..
Cork

..

.. France
Irish F. State 514.6 { Agen .. _

Riga :: France
Latvia

243.7
, . .. ..

Gleiwitz
..

Germany 522.6 Muhlacker .. .. .. Germany
245.5

.. ..
Trieste .. _ _

..

.. Italy 531 Athlone .. .. .. .. Irish F. State
247.5 Lille PTT .. .. .. France 539.6 Beromilnster .. - .. Switzerland
249.2 Prague Strasnice (2) .. .. Czechoslovakia 549.5 Budapest .. .. Hungary

251 /
Frankfurt -am -Main ..
Trier .. .. ..
Freiburg-im-Breisgau ..
Cassel

..

..

..
Germany
Germany
Germany
Germany

55).7

569.3

Warm .. .. ..
Bolzano .. .. ..
Viipuri .. .. ..
Ljubljana .. ..

..

..

..

..

Poland
Italy
Finland
Yugoslavia

-
253.2

Kaiserlautem .  Kharkov (2) .. ..  .. Germany
U.S.S.R. 578 Innsbruck .. .. .. Austria

Norway
255.1 Copenhagen .. .. .. Denmark 696 Oulu Finland
257.1 Monte Ceneri .. .. .. Switzerland Moscow .. _ _ .. U.S.S.R.

261.1 {

263.2

WestLond onNatiNnnatinoinal .. 
Turin Cl) .. ..

.. ..
Great Britain
Great Britain
Italy

748

765

Geneva .. . . ..
.. ..

Boden ..
..

.0stersund.

Switzerland

Sweden-
265.3 Horby .. .. .. .. Sweden 824 Smolensk .. .. U.S.S.R.

267.4 {
Belfast .. .. ..
Nyiregyhaza

.. - N. Ireland
Hungary

845
1.107

Fuimark .. .. ..
Moscow (2) .. ..

Norway
U.S.S.R.

259.1 Kosice .. .. .. .. Czechoslovakia 1,144.2 Madona .. .. Latvia
France269.5 Radio Vitus (Paris) .. .. 1,154 Oslo .. .. .. . Norway

U.S.S.R.270 Morayska-Ostrava .. .. Czechoslovakia 1,224 Leningrad .. ..
Denmark271.7 Naples . .. .. .. Italy 1,261 Kalundborg .. .. .

Spain Luxembourg274
276 2 {

Madrid EAJ7 _ _
Falun .. .. ..
Zagreb

_
.. 1,304 {

1,339

Luxembourg .. ..
Ankara . . .. ..
Warsaw .. ..

.

.

Sweden Turkey
Yugoslavia Poland

278.6 Bordeaux PTT .. _ .. France 1,354 Motala .. .. .. Sweden
U.S.S.R. France280.9 Tiraspol .. _ _ 1,395 Eiffel Tower .. .. .

Italy U.S.S.R.283.3 Bari .. .. .. ., 1,442 Minsk . ..
Great Britain Great Britain285.7 Scottish National .. .. 1,500 Droitwich National _

Germanyf
288'' 1

Leningrad (2) ....
Rennes PTT

..U.S.S.R. 1,571
1,600

Deutschlandsender ..
Istanbul .. .. ..France Turkey

291 f
I.

Konissberg .. ..
Parede . . ..

... Germany 1,648
1,724

Radio Paris .. ..
Moscow No. 1

_
..

France
Portugal - -- U.S.S.R.
Spam --

------
Finland
Holland

293.5
296.2
298.8
301.5

Barcelona F.11.115j ..
North National ..
Bratislava ..
Hilversum .. ..

..

..

..

..

1,807

1,875 {

Lahti ..
Kootwijk .. ..
Huizen .. .. ..

..
..
-Great Britain

Czechoslovakia
Holland Hoiiani
tal

304.3 {
Genoa .
Cracow . :  . .. .  .. 1,935

Brasov .. .. ..Roumania
Kaunas .. .. .. ..ndPolay Lithuania
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4111.

and SHORTWAVE
WORLD

The FIRST issue in its NEW

FORM on Sale TO -DAY !

Price ir
OF ALL GOOD CLASS

NEWSAGENTS
If, however, you would like your

copy delivered to your home each
month by post, send remittance to
the Publisher, TELEVISION AND
SHORT-WAVE WORLD, 58-6I
Fetter Lane, London, E.C.4.

A twelve months' subscription Is
13s. 6d. post free; 6 months, 6s. 9d.;
and 3 months, 3s. 6d.

Confident that the future development of television will be closely associated
with the short waves, it has been decided that from and including the February
issue TELEVISION will incorporate the " SHORT-WAVE WORLD." The new
title will be TELEVISION AND SHORT-WAVE WORLD.

The short-wave feature will be under the direction of A. K. Jowers, who is
familiar to many of you as a prominent short-wave transmitter and designer of
short-wave apparatus.

The television side will maintain its usual features, which will be of even
greater interest now that the findings of the Government Television Commission
are shortly being made known.

TELEVISION AND SHORT-WAVE WORLD will naturally be permanent-
ly increased in size to accommodate the new section, but the price will remain
as usual -1/-.

Don't delay in getting your copy, now on sale, at all good newsagents
and bookstalls.

These are some of the contents of both SHORT-WAVE and TELEVISION
Sections:-

SHORT-WAVE CONTENTS
B.E.R.U. CONTEST.-Particulars and details

of prizes.
THE CONTEST THREE.

Full constructional details of the 1-V-1
band -spread receiver, designed for intending
competitors of the B.E.R.U. Contest-including
independent test reports on the receiver.
EXPERIMENTING ON 5 MErREs.
A WORLD REVIEW OF SHORT-WAVE HAPPENINGS.
HOW TO MAKE HIGH -FREQUENCY CHOKES AND

5 -METRE COILS.
ULTRA -SHORT WAVES AND THE HEPTODE-

OSCILLATOR.
Two PAGES OF RECEPTION REPORTS FROM HOME

AND ABROAD.
NEWS FROM CLUBS.
REVIEW OF A SHORT-WAVE COMMERCIAL RECEIVER.
ETC., ETC.

TELEVISION CONTENTS
AN ENTIRELY NEW -MIRROR -DRUM RECEIVEL
DETAILS OF THE PECK TELEVISION SYS FENT
THE B.B.C. TELEVISION TEST 'ER.AN.; -

MISSIONS.
TELEVISION AMPLIFIER DESIGN.
AN EXPERIMENTAL HIGH -DEFINITION TELE-

VISION RECEIVER.
MULTI -ELECTRODE FREQUENCY CHANGER.:.
AN INGENIOUS SPEED CONTROL.
A TRIGGERED SYNCHRONISES.
THE EFFICIENCIES OF DAUM AND DISC

TELEVISION RECEIVERS.
MODERN PHYSICS AND TELEVISION RESEARCI I.
TELEVISION FOR THE BEGINNERS.
REVIEW OF NEW TELEVISION APPARATUS.
THE FIRST KERR CELL.
THE SIMPLEiT CATHODE-RAY RECEIVER.
TELEVISION CORRESPONDENCE.

This remarkably fine February issue of TELEVISION AND SHORT-WAVE WORLD
is on sale Wednesday, January 30, of all nev,sagents, price IJ-. Get your copy TO -DAY!

and SHORT-WAVE WORLD
Don't forget to get your copy TO-DAY-Price 11

5
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The slightest slip . . . a fractional
error of judgment ...and ... disaster !

On the trapeze, there is only one criterion .. reliability
. . . the reliability that comes from supreme skill.
Remember that when next you buy condensers and
you'll ask for T.M.C.-HYDRA condensers. For relia-
bility and T.M.C.-HYDRA are synonymous. No other
condensers are made so carefully and so skilfully ...
tested so stringently and so thoroughly.

T.MC B I TDI SEH

HYDR A
CONDENSERS

The special method of sealing
T.M.C.-HYDRA condensers defin
itely prevents the penetration of
moisture and so preserves the
high electrical properties of the
condensers.

a copy of the new illustrated
price list.

T.M.C.-HARWELL (SALES) LTD
Britannia House, 233 Shaftesbury Avenue
London, W.C.2. (A few doors from New Oxford Street)

Telephone : Temple Bar 0055 (3 lines)

Made by TELEPHONE MANUFACTURING Co,Ltd

ELEMENTARY
WIRELESS for the
BEGINNER!
" An Elementary Wireless Course
for Beginners " has been written
particularly for the listener who wants
to know how his wireless set works.
The Course takes the reader in easy
stages right through all the processes
of wireless reception. It avoids text-
book style, every line
is technically accurate.

131
LLUSTRATIONS!

The unique illustrations,
of which there are 131
in all, are a remarkable
feature and constitute
the finest series of ex-
planatory diagrams ever
included in any volume
on the subject.

AND OVER 270
PAGES !

The 32 chapters of this
book cover nearly 300
pages, and at the re-
markably low cost of
3s. 6d., is the simplest,
quickest and easiest way
of understanding the
science of wireless.

Get your copy to -day
from the nearest
bookseller, or fill in
the coupon below and
send, together with
remittance for 38.10d.,
to the publishers :

BERNARD JONES
53,61 Fetter Lane

Visualising a mag-
netic field by com-
parison with the
whirlpool effect
created in tea

cur

A card held against a rotating
bicycle wheel produces a pitch
which varies with the speed of
the wheel, illustrates note

frequency

PUBLICATIONS, LTD.
- LONDON, E.C.4.

POST THIS COUPON TO -DAY!

COUPON
To the Publisher,

Please send me immediately a copy of " An Elementary
Wireless Course for Beginners." I enclose 3s. 10d. to cover
cost and postage.

Name

Address

30/1/35.

Better service results from mentioning " Wireless Magazine " when writing to advertisers

6
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T he "W M."
A.C./D.C. Super Four

Designed by

the "Wireless

Magazine"
Technical
Staff . . . .

THE most popular sets in the
commercial world at the
present time are undoubtedly

four-valvers, usually called five-
valvers because the rectifier is
included; and the most recent
advance in valve development is the
range of universal or A.C./D.C.
types now available.

We present to our readers this
month the most recent advance in
home -built receiver design, which is
a five -valve combination (including
rectifying valve) employing A.C./D.0
valves. The valve combination is
(1) pre high -frequency, (2) combined
detector/oscillator, (3) second detec-
tor, (4) output, and (5) mains
rectifier. Note that there is no
intermediate -frequency stage.

About the Valves
The high -frequency valve is of the

variable -mu pentode type and is the
one of the Marconi Catkin range.
The combined detector/oscillator
is a heptode having a high conversion
conductance. Another variable -mu
high -frequency pentode is used as the

second detector. The output pen-
tode is also of the Catkin type, and
is capable of giving an output of
about 2 watts undistorted.

Let us refer to the circuit diagram
and run through the various features
of the receiver.

The grid circuit of the high -
frequency valve is tuned by a coil
and condenser in parallel. You
will see that the aerial is connected
to a switch which changes the
position of tapping on medium and
long waves. The effect of tapping
down the aerial on the coil is to
increase the selectivity.

The anode circuit of this high-
frequency valve is coupled to the
heptode frequency -changer by a
tuned high -frequency transformer.
By this means a saving in price of
anode -circuit components is effected.
The anode circuit of the frequency-
changer consists of the primary
of the one intermediate -frequency
transformer and a decoupling resist-
ance and condenser. This decoup-
ling is common to the tuned trans-
former of the preceding valve, and

consists of a 100,000 -ohm resistance
and a .5-microfarad condenser.

The oscillator grid and anode are,
of course, tuned by a third coil and
condenser. It will be noticed that
the earth return of the oscillator
grid winding is in series with a
.002-microfarad pre-set condenser.
The latter is used only on the higher
waveband, being shorted out by a
switch in the coil assembly when the
set is used for medium -wave recep-
tion.

Padding Condenser
'The action of this series condenser

is to bring the oscillator section of
the tuning arrangement into step
on the long waves, without altering
the ganging on medium waves or
making it necessary to effect a
compromise between the two.

The plates of the oscillator tuning
condenser are specially shaped in
order that the necessary frequency
difference between the received sig-
nal and the local oscillations is
obtained. It is essential that this
type of condenser shall be used.

A Super -het without an I. F. Amplifying Stage
7
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PLAN VIEW OF TOP OF CHASSIS
It will be seen from this photograph that the chassis of the A.G. D.C. Super Four is very
clean in appearance. Note the single intermediate frequency coil behind the gang condenser

UNDERNEATH VIEW OF THE CHASSIS
All the small components needed for the circuit are accommodated on the underside of

the aluminium chassis. The wiring is not very complicated

The three tuning condensers are
ganged and a full -vision dial has
been used. The dial pilot light is
mounted on the actual pointer so
that the light is always where it is
wanted: that is, directly behind the
pointer.

The three coils are mounted on
one base and the switches are con-
trolled by a single rod. All the coils,
including the intermediate -frequency
transformer, are of the iron -core
type and, moreover, are the most
suitable types for the job that we
have yet tested.

The intermediate -frequency trans-
former deserves some comment.

It has a variable selectivity device
which is adjustable from zero to a
10 -kilocycle peak separation by a
half -turn of the slotted ebonite knob
at the top of the coil can. This
adjustment is easily made by insert-
ing a coin in the slot and turning to
the required selectivity, which is
marked in ten divisions on the top
of the can.

Both primary and secondary
windings are adjustable by means of
small trimming condensers, the
latter being operated by turning
ebonite rods protruding through the
can. The tops of these rods are
slotted so that the adjustment can

8

easily be carried out with the aid
of a screwdriver.

The secondary of this intermediate -
transformer is centre -tapped and
from this point the second detector
grid is supplied through a .00005-
microfarad condenser. This value
of condenser, in conjunction with a
100,000 -ohm grid resistance, gives
maximum selectivity combined with
good quality.

No LF. Stage
You will notice that no intermediate -

frequency stage has been incorpor-
ated. The reason for this is that a
minimum of background noise was
desired. The loss in amplification
has been made up in the pre -
detector high -frequency and second -
detector stages. For this reason
high -frequency pentodes have been
utilised. The additional ampli-
fication obtainable from the second -
detector stage alone has been found
to make up for at least one stage
of intermediate -frequency ampli-
fication.

No H.F. Choke
In the anode circuit of the second

detector you will see that we have
used, in place of the usual high -
frequency choke, a fixed resistance.
This serves the same purpose, that
is of preventing high -frequency
currents straying into the low -
frequency side of the receiver. The
resistance is less likely to induce
hum than a choke, and is much
cheaper.

On the anode side it is by-passed
by a .0005-microfarad condenser,
and on the high-tension side by a
.0003-microfarad condenser.

This stage is resistance -capacity
coupled to the output pentode, the
grid resistance being a variable
potentiometer. By this means the
input to the grid can be reduced
and the potentiometer therefore
forms an efficient low -frequency
volume control.

Low -voltage Electrolytics
The by-pass condensers for both

second detector and output valves
are of the low -voltage high -capacity
electrolytic type; the bass response
is thus well cared for.

Now let us take a glance at the
high-tension supply circuit. The
valve used is the Marconi U30. This
can actually be used as a voltage -
doubler or as a half -wave rectifier.
In this receiver it is used as a half-
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wave rectifier, when used on alter-
nating -current mains.

When used on direct -current mains
the rectifier operates only as a
limiting resistance and a voltage drop
of 10 to 15 volts only is obtained.

The two anodes and also the two
cathodes of the rectifying valve have
been connected in parallel in order
to obtain the necessary current
supply.

Twin Smoothing Choke
The voltage from the rectifying

valve is passed on to a twin choke.
This is virtually two chokes wound
on a common core; the smoothing
effect is greater than that of a single
choke of similar dimensions, and
the component is cheaper than two
chokes.

The two sections have been joined
in series so that we have in effect a
centre -tapped choke; on the valve -
side it is by-passed by an 8 -micro -
farad, and the centre -tap and output
end are by-passed by two 4 -micro -
farad electrolytic condensers.

Electrolytic Condensers
There is only one connection to

make to each electrolytic condenser,
for the metal case is the second
electrode, being automatically earthed
through the metal chassis. The
metal chassis is, of course, used for
many of the earth returns as this
simplifies and shortens the wiring
of the receiver.

The construction presents little
difficulty. If the chassis is obtained
ready drilled the only tools required
to assemble and wire the receiver
are a screwdriver and a pair of long -
nosed pliers.

If a soldering
bit is used the
actual wiring will
be much easier
and will " stay
put " far longer
than if the wires
are merely clamp-
ed under the ter-
minals; the earth
wires can he
soldered directly
to the fixing bolts,
which will be
in u c h quicker
than unscrewing
the nuts and then
clamping the
wires underneath
them.

The chassis you
can make your -
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self if the necessary tools are avail-
able. You will need a fretsaw or
hacksaw to cut the aluminium plate
and angle strip, and a brace and bits
for the drilling operations; the hits
you will require are a li-in. centre
bit for cutting the holes for the
valve holders, a fin. twist bit for
drilling the holes for mounting com-
ponents, and a fin. twist bit for
drilling the holes to take the No. 6
B.A. fixing bolts and the wires
which pass through from top to
bottom.

The chassis which we constructed
consists of a plate 16 in. by 10 in.,
two strips 16 in. by 3 in., and two
angle strips 16 in. long by 1 in. by
1 in. All of this metal is No. 16
gauge aluminium and was obtained
from Stantons, of Shoe Lane,
London, E.C.4, at a cost of 5s. 6d.

The aluminium plate is bought
as a piece 16 in. square. From this

are cut the two strips 16 in. by 3 in.,
leaving a piece 16 in. by 10 in. for
the top plate. The cutting of this
plate is quite easy if you use a
fretsaw with a drop of oil on the
blade. The rough edges on the alu-
minium can be smoothed with a
knife, file, or a piece of sandpaper.

Making the Chassis
Eight bolts and nuts are used to

hold each side strip in position; the
holes for these should be drilled in
this way: Drill four holes in the
top plate as marked on the blue-
print, then lay the angle strip on the
plate so that the edges are level and
mark the positions of the holes
required in the strip.

Now drill four holes in the sup-
porting strip as marked on the blue-
print and mark their positions on the
angle strip. In this way you will
not have the supporting strip too

(Mr' . 1 ROLS 1'0 01-Vitri v
From left to right can he seen the wave -change switch, the main tuning control and the

volume control. Below the main tuning knob is the on -off switch

BACK VIEW OF THE ASSEMBLED SET
On the back of the chassis can be seen the sockets for aerial, earth, pick-up and loud -speaker

connections. Note the two Catkin valves

9

far one way and
the angle strip
too far the other
way.

Having built
the chassis the
next job is to cut
the holes for the
valve holders.
Mark the posi-
tions of the
centres of the
holes as indicated
on the blueprint;
if you have one
of our full-size
blueprints just lav
the print of the
baseplate on the
chassis and mark
through with a
scriber.
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COMPONENTS for " W.M." THE A.C./D.C. SUPER FOUR
CHASSIS £ s. d.

1-Aluminium 16 in. by 10 in.
RESISTANCES, FIXED

1 -200 -ohm, type 1 -watt,
s. d.

by 3 in. (Peto Scott)... 8 6 Franklin .. 6

CHOKE, LOW -FREQUENCY
1-Heayberd, type 753 ... 1

CONDENSERS, FIXED
1-.00005-microfarad, T.C.C.,

1 0

2 -250 -ohm, type 1 -wait,
Franklin

1 -5,000 -ohm, type 1 -watt,
Franklin

2 -10,000 -ohm, ttype 1 -watt,

1 0

type M 8 Franklin
type

1 0
1-.0001-microfarad, T.C.C., type

Tubular ... 1 0
1 -20,000 -ohm, 1 -watt,

Franklin
*type

6
1--.0003-microfarad, T.C.C., type

8
I -25,000 -ohm, 1 -watt,

Franklin
'type

6
1-.0005-microfarad, T.C.C., type

M
2-.001-microfarad, type

M 2

9

0

4 -50,000 -ohm, 1 -watt,
Franklin

3 -100,000 -ohm, type 1 -watt,
Franklin ...

2 6

2 3
6-.1-microfarad, T.C.C., type

50 . 11 0
2-1/4-megohm, type 1/4 -watt,

Franklin ... . 1 6
3-.5-microfarad, Dubilier, type

4506 ...
8-1-microfarad, T.C.C., type 50
1-8-microfarad, electrolytic,

6
7

0
6

1-1-megohm, type 1/4 -watt,
Franklin _.

1-2-megohm, type 1/4 -watt,
Franklin

9

9
Dubilier, type 0281 .. 5 6 1-Series filament, Bulgin, type

2-4 - microfarad, electrolytic, MR48 ... 3 6
Dubilier, type 0283 ...

1-10-microfarad, electrolytic,
Dubilier, type 401 .

9

2

0

6

RESISTANCE, VARIABLE
1-.5-megohm, Erie ... 3 6

1-20-microfarad, electrolytic,
Dubilier, type 401 ... 2 6

SUNDRIES
Connecting wire and sleeving

CONDENSERS, VARIABLE
1-.0005-microfarad, three -gang

(Goltone), say,
2 -ft. screened sleeving (Goltone)

1 3

Baby superhet type J.B. 16 0 say 6

1-.0003-microfarad, Radiophone 1 6 1 -11/4 -in. metal mounting
1-.002 - microfarad, preset, bracket, say ... 3

Goltone 1 0 4--Clix top -cap connectors 6

CONS
4-Doz. 6 B.A. % in. bolts and

1 4
1 -3 -coil  unit, Varley, type

BP58 13 0 SWITCH
DIALS, SLOW-MOTION

1-Arcuate drive, J.B. 5 9

1-Bulgin double -pole on -off,
type S88 ... 2 6

HOLDERS, FUSE TRANSFORMER, INTER-
1-Twin, Bulgin type Fll 2 0 MEDIATE -FREQUENCY

HOLDERS, VALVE
5-Seven-pin, chassis mounting,

1-Varley 110 -kilocycles, type
11 6

METAL RECTIFIER
9 9 ACCESSORIES

1-Westinghouse, WM28 10 0 LOUD -SPEAKER
PLUGS, TERMINALS, ETC.

3-Clix anode connectors, type
1-W.B. Stentorian Senior, type

PMS1 ... 2 2 0

4} VALVES
1-Clix aerial and earth strip,

type 27 7
2-W30 Marconi catkin ... 1
1-1430 Marconi

15 0
13 6

1-Clix loud -speaker and pick- 1-N30 Marconi ... 18 6
up strip, type 26 ... 8 1-U30 Marconi 15 0

Drill a small hole to take the point
of the centre bit; the k -in. twist bit
will do quite well. Now lay the
chassis on a piece of wood so that
the point of the centre bit does not
pierce the table, and cut the alu-
minium to about half its thickness;
then turn the chassis over and cut
from the other side. In this way
you will get a reasonably clean hole

which can be trimmed up with a
knife or a piece of sandpaper.

The four fixing holes for each
valve holder must now be drilled,
using the }-in. bit. These bits,
by the way, can be obtained with a
square shank to fit a brace, so that
you do not need two drills.

The positions of the other com-
ponents should now be marked and

s
InioCine

1 0

the necessary holes drilled. Care
must be taken when fitting the
Arcuate drive to the variable con-
denser; see that the pilot light does
not strike the bolt heads on the
condenser. This pilot light travels
with the hair -line indicator so that
maximum lighting is obtained just
where it is required.

If our blueprint is followed for
the fixing position of this slow-
motion drive no difficulty will he
experienced in the fitting.

Dial and Condenser Fixing
Make sure while you are fitting the

condenser and dial that you have
tightened up the screw that holds the
condenser spindle to the dial bush.
Some time was spent just recently
with a set on which this little adjust-
ment had been overlooked. The set
oscillated, but when the dial was
turned from 0 to 180 degrees the
condenser vanes were not moving
round at all.

When wiring up the coils you will
find that it is much better to clamp
the wire under the terminal than to
use soldering tags and solder the
connections. We find that the
soldering tags are liable to short on
the screening cans.

Small Points that Matter
Make quite sure that you leave

sufficient wire to allow the coil can
to fit over the wires, as if you have
to strain the wires the oiled sleeving
will wear through very quickly and
a short-circuit will result. It is
better to pay attention to these small
points during construction than to
spend time repairing the set when it is
installed in the cabinet.

While we are on the question of the
coil wiring it should be well to men-
tion that the screened sleeving which
is connected with the coils is not

CIRCUIT OF THE
A.C./D.C. SUPER

FOUR
One of the most
interesting fea-
tures of this set is
that there is no
intermediate -
frequency ampli-
fier. The valve
combination con-
sists of a pre -high -
frequency stage,
detector -oscillator
second detector
and output pentode
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"Wireless Maga-
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Dept., 8-11 South-
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continued for the whole length of the
wires. It actually terminates at the
point where the lead enters the coil
can, otherwise the screening on the
sleeving will short-circuit the coil
terminals.

Another point about the screened
sleeving is that it should not be
allowed to touch the metal screening
of the Catkin valves or it will short
out the bias applied to them.

It is a good plan to run a little
solder round the ends of the screening
on these wires as this stops the ends
from fraying out, but do not apply
too much or the heat will burn
through the oiled sleeving.

It is important that the mains
on -off switch be insulated from the
chassis, or when the set is switched
on there will be a risk of a shock if
the switch knob is touched while
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standing on an earthed conductor.
If this switch is insulated from the
chassis there will be no fear of a
shock when the set has been placed
in the cabinet.

Do not think that all these points
are peculiar to this set-they are
liable to crop up in the construction
of any receiver.

Before leaving the construction of
the receiver a hint on fitting it into
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COIL ASSLIVIBIA " 1.,\CANNED "
Iron -core coils are used throughout for
the A.C./D.C. Super Four and there is, of

course, only one wave -change switch

the cabinet will not be out of place.
The ends of the control spina_
should be covered with Chinese
white or Blanco-ink can be used,
but will not show up so clearly-and
the receiver pushed into the cabinet.
The foremost spindle will leave a
mark on the front of the cabinet.
Drill a hole large enough to clear
this spindle and slide the receiver
into the cabinet again.

Drilling the Cabinet
This time the spindle which is

next in length will leave a mark; drill
another hole and repeat the process
for the remaining spindles. In this
way errors in marking out and in
drilling are avoided.

Fitting the Escutcheon Plate
Now, using the drilling template

for the escutcheon plate of the
variable condenser, mark out the
opening to be cut out. This should
be done in the following way: Place
the template on the front cf the
cabinet and centralise it with the
hole that you have drilled for the
slow-motion spindle. This will be
easy if a light is placed inside the
cabinet. Then prick through with
a scriber the shape of the piece to
be cut out.

To cut out the resulting pattern,
drill a fin. hole and cut round the

line with a keyhole
saw, : an alternative
method is to drill
round the line with the
*-in. bit so that the
holes are almost touch-
ing. The unwanted
piece of wood can then
be knocked out and the
edges of the hole trim-
med with a file or
knife and finished with

piece of sandpaper.

(('1 DJ. 01 I lt,i ( / RC)/
Here you see the breakdown resistance which is
brought into use for controlling the voltage when

the set is used on D.C. mains

Having completed the receiver,
insert the valves in the appropriate
sockets (the positions are shown on
the blueprint) and adjust the mains
resistance to the tapping corre-
sponding to the voltage of your
supply; this adjustment is the same
whether your mains are A.C. or D.C.

Before Ganging
Disconnect wire number 1,

which goes to the centre of the
Westector, and so cut out the

automatic volume con-
trol before starting to
gang the set.

Having inserted the
valves, adjusted the
resistance and, of
course, checked your
wiring, plug in to the
mains socket.

It is better to make
the first test of the set
before you place it in
the cabinet, but take
great care not to touch
the chassis as it is
connected to one side
of the mains.

Switch on and allow
about a minute for the
valves to warm up,
when you should hear
some signal. If you
are on D.C. mains and
can get no signal, then
the mains plug is in
the wrong way round.

Connect the aerial,
earth and loud -speaker.

Continued on page 79

COMPLETED CHASSIS WITH VALVES IN POSITION
Although, only four valves are used, these are of such efficiency that the receiver is us yowl

as most five -valve superhets
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All About
Multi grid
Vales

A Comprehensive Survey of
Modern Valves having from

one to six grids

WHEN Lee de Forest put
the grid into Fleming's
two -electrode valve, he

started a line of development which
in due course produced first the four -
electrode valve, and then the pentode.

Within the last year or so, the
process of adding still more elec-
trodes to the valve has been speeded
up to such an extent that we are now
faced with a four -grid or " fading -
mixing " hexode, a five -grid heptode
or pentagrid-converter, and a six -
grid " octode " containing no less
than eight electrodes, all of which
take a hand in controlling the
electron stream in its passage from
cathode to anode.

Fig. 1.-A four -electrode valve with
space -charge grid

[Wireless Magazine. February. 19351

These youngsters evidently think this huge transmitting valve
is a big toy !

The introduction of the first or
control grid changed the early
Fleming diode or rectifier into a
sensitive relay. Because it is located
close to the cathode a positively -
biased grid assists the passage of the
electron stream, first by breaking up
the " space -charge ", or crowd of
electrons which tend to cluster
around the heated cathode, and
secondly by accelerating the flight
of the free electrons towards the
anode..

When negatively biased the grid
checks the electron stream, and in
the limit will stop it altogether.

The amplification factor of a
valve is, in fact, a direct measure

Screening
Grid

2.-Showing the straightforward
sereen-grid valve
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of the relative effect on the electron
stream of 1 volt applied to the grid
as compared with 1 volt applied to
the anode. That is to say, a three -
electrode valve with an amplification
factor of 40 is that number of times
more effective, as a relay or voltage -
amplifier, than the original Fleming
valve.

In the first two -grid valve, the
extra grid was intended more particu-
larly to cope with the space -charge
formed by the crowd of electrons
surrounding the heated filament.

When an electric current passes
through a cold wire, the electrons
flow inside the wire in much the
same way as water flows through a

O
Screen ng

Grid

Suppressor Grid
(Connected to

Colhode)

Fig. 3.-The arrangement a1 the three -
grids of the pentode
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hose pipe. On the other hand,
a heated wire may be compared to
a leaky hose -pipe, because it allows
the electrons to spill over or spurt
out under the pressure of the applied
E.M.F.

A Wet Blanket
But once the initial velocity of the

spurt is exhausted the emitted
electrons tend to fall back and settle
around the filament. Here they
act as a wet blanket on others which
are trying to leave the filament, and
in this way tend to block the main
electron stream through the valve.

The insertion of a grid A, Fig. 1,
carrying a small fixed positive voltage
and placed closer to the cathode
than the ordinary control grid, serves
to break up the cluster of electrons
around the filament and so helps to
foster a more copious emission
thereby, of course, increasing the
main electron stream. The space -
charge grid also assists the " pull "
of the plate voltage, and was largely
used in the early days as a means of
economising in high tension.

Its successor in the two -grid
class is the well-known screen -grid
valve in which the extra grid is
located between the control grid
and the plate as shown in Fig. 2.

The arrangements of
the electrodes in the
Marconi double -diode -
triode can be clearly

seen here

Showing the electrode arrange-
ment of the Mullard battery
double -diode -triode: One of the
most efficient valves of its type on

the market
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It provided a
simple cure for the
troublesome in-
stability of the
ordinary three -
electrode valve
when used as a
high -frequency
amplifier. In spite
of the small physic-
al dimensions of
the grid and plate
electrodes, they are
of sufficient size to
form a coupling
" link " between
the input and out-
put circuits inside
the glass bulb,
particularly when
the valve is hand-
ling high -frequency
currents.

The screening
grid serves to inter-
cept the lines of force which accom-
pany the rise and fall of the high -
frequency voltage on the plate and
prevents them from reacting and
transferring their energy to the
control grid. It carries a fixed positive
voltage in order to assist the main
electron stream to reach the anode,
but this does not prevent it from

being effect-
ively earthed
so far as high -
frequency cur-
rents are con-
cerned.

The pentode
-which intro-
duces a third
grid-was ori-
ginally design-
ed for the out-
put stage on
the low -fre-
quency side of
the set, where
the valve is
required to
pass a com-
paratively
heavy current
in order to
operate t h e
loud - speaker.
In these cir-
cumstances the
effect of the
highly -positive
screening grid,
located close to
the plate,
causes the

Virtual
Cathode

.1......."6.111t1111111111111111111111

C>

C>
C>
Co
C>
C>

Oscillator Grids

Locol
Oscillations

°Open" Anode

40.

4.-This circuit shows the electrode arrangement of the
German hexode, or mixing valve

mass of electrons to bombard the
latter with such velocity that they
produce " secondary " electrons in
large numbers. These are then
attracted back to the positively -
charged grid and so form a reverse
current which may completely mask
the original signals.

Pentode Suppressor Grid
To prevent this dynatron action

the pentode is provided with a third
or suppressor grid inserted between
the screening grid and the plate, and
is earthed by direct connection to the
cathodes.

The outstanding merit of the low -
frequency pentode is that it feeds a
greater proportion of alternating
or signal current to the loud -speaker
-for a given drain on the high-
tension battery-than any other type
of valve.

H.F. Pentodes
Before long, designers began to

realise that the pentode could be
just as useful on the high -frequency
side as on the low -frequency side of
the set. Here the third grid is not
required to prevent dynatron action,
but serves to perfect the shielding
action of the ordinary screen grid.

At its best the latter is liable to
let some of the electrostatic lines of
force from the plate stray through its
open windings and so reach the
input grid. But the combined action
of two earthed grids is completely
effective in preventing any capacity
coupling through the valve.

In practice the high -frequency
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Fig. S.-Showing the circuit arrangement of the heptode, or

pentagrid converter. This valve has five grids

pentode is beginning to replace the
ordinary screen -grid valve, not only
as a high -frequency amplifier and
mixer, but also as a detector and in
the intermediate -frequency stages
of super -het receivers.

The universal popularity of the
super -het circuit is in fact responsible
for the appearance of the later and
more complex form of multi -grid
valve.

German Hexode
The German hexode or mixing

valve is shown in Fig. 4. It contains
four grids, one of which serves to
create a special space -charge, indi-
cated by the cross -hatched line,
halfway along the main electron
stream. This forms a reservoir of
electrons or a virtual cathode from
which the electrons required to
produce the beat or intermediate
frequency are drawn, as and when
required.

The signal input is applied to the
grid nearest the cathode. The
second grid acts as an open anode
which amplifies the signals and
feeds the electron stream forward.
Meanwhile the two upper grids are
back -coupled at L to produce the
local oscillations, which are then
mixed with the amplified signals
through the virtual cathode.

Pentagrid Converter
This method of electron coupling

is perhaps more clearly seen in the
five -grid valve, or pentagrid-con-
verter, illustrated in Fig. 5. Here the
cathode and the two grids nearest to it

[Wireless Magazine, February. 1935

Suppressor
Grids

Virtual
Cathode.

Intermediate
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Input Grid
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Fig. 6 shows the latest form of octode, a six -grid mixer valve
used in up-to-date super-hets

act as a local oscillator by virtue of
the back -coupled coils L. Grid
number two consists of two short
rods so that it only intercepts a part
of the electron stream, the rest
moving forward through the valve.

Grid number three, which is made
in two parts, 3 and 5, surrounds the
input grid marked 4. The effect of
the grid -electrode 3 is to create a
reservoir or space -charge of elec-
trons which acts as an artificial
cathode for the upper part of the
valve.

The signals are applied to grid
number four and the resulting rise
and fall in its voltage regulates the
number of electrons which are drawn
forward from the virtual cathode
(shown cross -hatched) into the
upper or amplifying part of the valve.
In this way the signal and local
oscillations are mixed together
inside the valve, without being
back -coupled through external cir-
cuits. The resulting intermediate -
frequency oscillations are collected
in the tuned intermediate -frequency
circuit.

The chief merit off the pentagrid
converter lies in the absence of any
external coupling between the tuned
input and local oscillator circuits.
This makes it possible to gang these
two circuits together without one
reacting on the other. A second
advantage is that the screening action
of the grid, 3, 5, isolates the locally -
generated oscillations from the aerial,
and so prevents re -radiation.

In addition the valve has a
variable -mu characteristic so that
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automatic volume control can be
applied at the signal input, which is
the most effective point in the
receiver. Finally, it has a high -
conversion factor, that is, it
produces a high ratio of signal
energy in the intermediate -fre-
quency circuits.

Six -grid Octode
Fig. 6 shows the latest form of

six -grid or octode valve. It is
characterised by the use of a double -
suppressor grid, the lower part of
which is inserted between the first
screen -grid and the intermediate
anode; whilst the upper part is
located next to the output anode.
This grid is intended to prevent
any tendency for the main electron
stream to reverse or change
direction at the two points in
question.

Action of the Octode
The input signals are applied to

the first grid as shown, and are
amplified in the lower part of the
valve, i.e., by the electrodes
below the virtual cathode shown by
the cross -hatched line. The upper
set of electrodes generate the local
oscillations, which are mixed with
the signals by drawing upon the
virtual cathode to form the inter-
mediate -frequency oscillations in the
final output circuit.

In this case, too, the mixing is
performed by electron coupling,
that is, by the interaction of the
grids on the common electron
stream flowing through the valve.
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Fox photo

,411 the leaders in the dance -music world
are here. Lew Stone is on the left playing
the double bass, Mr. and Mrs. Christopher
Stone occupy the centre position, while
other " lads " include Harry Roy, Geraldo,

Jack Hylton and Henry Hall

to reason that twelve whole
years-or, say, ten, to be on

the safe side for many people-of
taking in impressions through the
ear alone must have seen some
improvement in us. Also we have
had thirty years of telephoning.

The fact that we are undoubtedly
better listeners in 1935 than we were
in 1925 seems to me to be reflected
in the programmes which-I have
noticed-are so much more special-
ised than they were only a few years
ago-three or four at the most.

Every department of broadcasting
is becoming divided, subdivided,
and divided yet again. It is the only
possible method by which British
broadcasting can hope to reach
British people. Abroad it must be
very much easier because people's
tastes are not so varying as here.

Nations devoted to opera -going
are largely satisfied with operatic
relays and music related to opera in
the general sense. The Germans
take their Beethoven and Wagner
and Schumann and Mozart by the
yard, so to speak. They will listen
to prolonged transmissions of that
type of music because it is in their
blood. The Americans will not
do that. Nor will we ourselves.

liness I have noticed here. It may
be impossible for me to forget the
great distance lying between me and
the source of the entertainment.

I suppose it is difficult to feel on
the same terms of intimacy with
Budapest, which must be a thousand
air -miles away from my set, as with
Brookmans Park, which is only five.

People are still saying the pro-
grammes are rubbish, but I doubt

whether that is a fair thing to say.
So much is broadcast which you
and I and the next man dislike
intensely that there is reason enough
to he discontented, but the open
view on the whole scheme of broad-
casting must always be the under-
standing view-that the B.B.C. does
make a sporting shot at pleasing a

Are we Better
Listeners Nom

By WHITAKER-WILSON

Our tastes seem to be so nicely
contrasted that there are very few
broadcasters who may really be
said to he universally popular. Even
men like Christopher Stone fail
to please a certain class of listener.
I know of quite a number who would
never listen to him. Very much in
the minority, of course; but the fact
remains that not even he is
universally popular.

I am not in a position to know
whether other broadcasting cor-
porations are in the habit of receiving
as many letters in the course of a
year as the B.B.C. Nor yet whether
such broadcasting stations go by the
concensus of opinion when they do
get letters from their listeners.

T often wonder whether foreign
1 nations take as much interest in
broadcasting as we do. If they
don't, I think the reason lies in the
fact that the programmes as a whole
are so much the same. Although
I have heard delightful music from
abroad, I have never been conscious
of the same intimacy, the same home -
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nation of widely differing individual
tastes.

I have just been listening to the
first of the new " Conversations in
the Train " series, which was fairly
popular last winter-certainly popu-
lar enough to merit a repeat this
winter. The subject was one which
would attract many, and repulse
almost as many. Three people were
supposed to be in the carriage. One
of the men was a Communist. He
was sitting face to face with a Fascist.
There was also a woman present
who had been imprisoned during the
suffrage campaign.

These people began to argue the
question of freedom. Was England
a free country or not ? Possibly they
did not get very far in their argument
because there was not time for one
thing and, for another, it was
impossible to reconcile their points
of view in any case.

When the little scene was over
I fell to thinking about it, but not
for what it was worth as an argument.
Indeed not. I could have flung in
some acid remarks about all of them.



I really sided with the woman, but,
even so, could not agree with more
than two-thirds she said.

That was not the subject of my
reflection at all. I debated in my
own mind whether or not, as a piece
of broadcasting, that little scene
justified its place in a programme
on a Saturday evening. I came to
the conclusion that it did for the
simple and excellent reason that
I had been definitely entertained for
twenty minutes. If I had been
irritated I should have switched on
to something else.

But I was sitting by the fire in an
easy chair smoking a pipe and drink-
ing coffee. Candidly, I admit to
being a little intrigued by those
three people. They definitely enter-
tained me in a specialised way. Had
anyone asked me earlier in the day
whether I thought I should like to
hear a discussion on such a subject
between those three people I am not
at all sure I should have said yes.
The fact remains that I listened to it.
With a pleasing result.

Qurely, if an occasional broadcast
L takes any listener by surprise
and definitely entertains him for
twenty minutes, even
though the rest of the
programme is of no
interest to him, he has
got his farthing's worth
of licence for that day ?

As a matter of fact,
later in the evening I
settled down with a
score of Tchaikovsky's
piano concerto which
I have heard more
times than years I have
lived. I did so because
Moiseivitch was play-
ing it and I knew I
should enjoy his ren-

s, deting, as I have done
before so many times.

In between these
two things I got on to
St. George's Hall and
hea' d a delicious piece
of fooling by Claude
Dampier, whom I con-
sidered very clever in
his way. A xylophone
was being played in
that programme by
Teddy Brown. Now,
there is an instance.
I admire Teddy
Brown's technique on
an instrument with
which I have no real
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sympathy, but I did not pay him the
compliment of listening because I
did not want to spoil Moiseivitch
and the concerto. He would under-
stand my point of view.

I maintain that the more specialised
the programmes become the better
for us. Just for the sake of strength-
ening the argument, I instance
another type of broadcast for which
I have no personal use. I cannot
listen to the St. Hilary miracle plays
from Cornwall, at feast, not with very
great pleasure. Yet I have seen
miracle plays I liked extremely. I
may even be in the majority. You
and most of your friends may not
like those Cornish plays, but you
cannot get away from the fact that
they bring in hundreds of letters of
appreciation from listeners who do
like them. They are extremely
popular.

It is useless for an atheist to
bemoan the fact that eleven more
million copies of the Bible were sold
in 1934 than ever before-not eleven
million, eleven more million! The
figure is staggering. And it points
to the necessity of broadcast religious
services. The most popular broad-
cast of all is the Daily Service. I

never hear it and possibly you do not
either. On the other hand, both you
and I have got to realise that
thousands have heard and appre-
ciated most of those services.

You may not like plays, but you
must remember those who do.
Quite a number of my friends will
not listen to plays. They will do
me the honour of listening to one
of mine, but I take it as a poor sort
of compliment unless they are really
appreciative of radio drama.

The very fact that we are so critical
of every kind of broadcast proves, to
my way of thinking, that we are
better listeners in 1935 than we were
even in 1932 or 1933.

We still have those dear people
with us who switch on in the

morning and leave the set on all day,
who hear a great deal and listen
to nothing, but I am optimistic
enough to think they are getting
thinner in their ranks. Indeed, I
sincerely hope so, because to them,
if they but knew it, broadcasting is
really a serious menace. It is all
very well to " say it with music,"
but not to that extent.

Specialised programmes surely
call for specialised
listening. As a critic
I have had often
enough to listen to
something which, in
the ordinary way, I
should have avoided.
I remember complain-
ing to the Drama
Director one day about
a play which had irri-
tated me. I considered
it pathetic drivel, and
said so. He seemed
amused. Then he
said: " Every fifth play
ought to annoy you
like that."

H.M.V. photo
" Even men like Christopher Stone fail to pleased a certain class of
listener. I know of quite a number who would never listen to him. Very

much in the minority, of course."
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Perhaps that was a
good view of it.

Every fifth play ought
to annoy me because
it was designed for
listeners who are not
keen on the sort of
plays I am keen on.
Yet are they any the
worse for that ? I
think not. It simply
means their minds run
on different lines alto-
gether. What I
thought pathetic drivel

Cont. on page 18
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The Quality-range Problem
WITH the object of combin-

ing in one receiver the
virtues both of range and

quality, I have designed and built
many sets of different types. All
my efforts, however, have led me to
conclude that in the same receiver
a combination of range-that is,
sensitivity-and quality is impossible.

The nearest approach to a satis-
factory combination may be found
in some of the largest commercial
radiograms which embody variable
selectivity.

With the idea that most of the
distortion present in the average
receiver was due to a non-linear
detector, I built a six -valve super -
het with diode detection, using a
Westector resistance -capacity coupled
to the low -frequency stages. Besides
its sensitivity, the chief feature of a
super -het is its high selectivity.

Narrow Frequency Band
High selectivity means the recep-

tion of only a narrow band of
frequencies, say 8 kilocycles wide.
Let us suppose that we are listening
to Munich on 740 kilocycles; then
let us find out what comes out of the
loud -speaker, assuming a selectivity
of 8 kilocycles-quite a moderate
figure.

Eight -kilocycle selectivity means
that we can only receive musical
frequencies up to 4,000 cycles, that
is, half the selectivity figure. Eight
kilocycles thus effectually prevent

the reception of any notes whose
frequencies are greater than 4,000
cycles. What does this mean, and

By G. E. COATES

how much do we lose by this cut-off ?
The most serious losses are of the

harmonics of the violin, and, less
important, of the flute, clarinet, and
the piano. It is largely the presence
of these harmonics, especially those
due to the violin, that confers
distinction upon a high -quality
instrument. This explains why the
super -het did not fulfil the require-
ments satisfactorily.

I turned to the straight receiver.
Now, although marvellous results
in the way of sensitivity are claimed
for the high -frequency, detector -
power type of receiver, these results
are attained by the use of reaction,
usually in conjunction with a leaky -
grid detector. But both these
arrangements tend to ruin the
quality. What can we do about it ?

After removing the leaky -grid
detector and its reaction circuit we
arrive at the combination, high -
frequency, diode, low -frequency,
power, usually making use of a
double -diode -triode valve. This
arrangement gives excellent quality,
reproducing frequencies up to 12,000
cycles or more. But we find that
our sensitivity is reduced so much

that only the local station and one or
two foreigners can be received at
any strength. Addition of another
high -frequency valve usually intro-
duces some high -frequency dis-
tortion, and is not particularly satis-
factory.

I have found that the best solu-
tion to the problem is to use two
separate sets. One should be
designed to give high -quality recep-
tion of the local station, and the
other to receive any station it is
possible to receive, paying no
attention to quality.

The quality set I use is an all -
mains high -frequency, diode, low -
frequency, power type of receiver
giving nearly perfect reproduction
on the local station and good
reception of one or two foreign
broadcasters.

Ambitious " Super "
The other set I am using is an

eight -valve super -het using a crystal -
gate, and with the following type of
circuit: pre -selector, first -detector,
oscillator, two i nte rmediate-
frequency, detector, low -frequency,
and power.

The selectivity is made variable
by the introduction of a variable
condenser shunting the crystal. The
overall amplification is colossal, and
the selectivity is variable from about
1 kilocycle to about 7 or 8 kilocycles.
These two sets would suit almost
anyone's needs.

ARE WE BETTER LISTENERS NOW 1-Continued from page 17

may have appealed to them as
romantic.

If our listening this year is to be
really better than it was last we
ought to become specialised listeners.
I think we can all use the principle
of trying anything once in order that
our minds may become more open
and receptive, but we should try in
the long run to make our minds as
selective as we like our sets to be I

It is not a bad idea to sum up our
likes and dislikes. I can do so

with mine fairly easily. I like
symphony concerts, chamber music,
drama. I also like good comedians
because I like to laugh; dance music
to a certain degree-I make a prac-

tice of listening to a good deal of it
during the course of the year.

I avoid novelty quartets, accordion
bands, indeed most of that class of
broadcast, popular as it is. I hear
a certain number of talks, but am
very particular about the talker. If
he proves merely a bad reader I am
apt to switch him off.

I generally avoid musical comedy
because I am not too keen on that
sort of music, but if I hear before-
hand that the music is likely to be
good I give it a trial. I occasionally
listen to a relay from a cathedral.

Can you put down what you are
likely to want to hear ? Can you
glance through the programmes and
detect at once what you want ? And,
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if so, do you try to " keep an appoint-
ment " to listen, not merely to have
the set on while you talk or eat a
meal ? That is what is going to
make all of us better listeners in
1935.

jThere is nothing to be gained by
1 reading a novel during the

broadcast of a play, because the two
sets of dialogue will not agree. To
read a book and hear chamber music
is not a bad plan. It is hardly fair
to either but it can be done pleasur-
ably. Indeed, to some it may be a
means of coming to appreciate
chamber music, one of the highest
forms of art in the world.

My firm opinion is that the low-
brow attitude is going to get you
nowhere.
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What You Should Know About Short-wave Design. No. 3.

Low -frequency Coupling Circuits
Here we present the final article
of a series by KENNETH JOWERS
in which he has dealt with the
ins and outs of short-wave design.
He describes here six methods of
low -frequency coupling, pointing
out their bearing on short-wave
working. It should be remem-
bered, however, that the circuits
shown apply to ordinary broad-

cast -band receivers

IT is quite safe to say that the
average short-wave receiver only
makes use of one low -frequency

stage. I might go further and say
that the majority of people who are
using two low -frequency stages would
probably get the same gain from a
properly designed single stage.

Unnecessary Gain
At the same time the increase we

get by using two stages is not really
necessary when using headphones.
Commercial stations and static come
in at tremendous strength and to
have every other . station " R99 "
makes headphone listening rather a
strain.

Taking it for granted that there
is only one low -frequency stage, it
does narrow down the different
methods of coupling and the types of
valve to use; but even so, six totally
different circuits still remain, and
unless you have gone very thoroughly
into each circuit you are likely to
become muddled.

These six circuits are: resistance -
capacity coupling, impedance coup -

II

4.-The push-pull met., od is rather
an expensive low -frequency coupling for

battery users

ling, transformer, push-pull, class -B,
and the lesser -known direct coupling
introduced by Loftin White some
years ago.

I am not going to try and tell you
which is the best circuit out of the
six mentioned. So much depends on
what you have in mind. Almost
in -ariably a compromise has to be
made. With one circuit you may
perhaps get good quality and poor
reaction. With another good reaction,
good quality, sight reduction in
volume, and so on.

Fig. 2.-The impedance -coupled method,
which ensures adequate voltage on the

detector valve

Let me tell you just which points
are coupled with these six different
circuits and then you will be able to
choose for yourself the type of
low -frequency circuit you will em-
ploy in your next receiver.

The resistance -capacity coupled
circuit is from an elementary point
of view the simplest type of hook-up

Fig. 3.-The mos popular form of low -
frequency coupling, the step-up trans-

former method
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available. In a measure, the construc-
tion of such an amplifier is very
simple; but if you want to get really
the best results, it is not quite so
simple as it lcoks.

Almost any values of resistance
and condenser will give results, but
it requires careful design if you are

Fig. 1.-Showing the ordinary resistance -
capacity method of low -frequency coup-

ling. Careful design is needed

to obtain good quality plus a fair
percentage of amplification.

If it is intended to use a triode
valve with an average impedance of
about 20,000 ohms, unless you use a
high value of anode resistance the
stage gain will drop. You will
appreciate that immediately the
anode resistance is increased above
75,000 or 100,000 ohms, the anode
voltage will drop and so we get hack
to where we were at the beginning.

Screen -grid Detector
Again, with this method of coup-

ling there is little scope for simple
tone correction. In a way you can
overcome the majority of these
defects by using a screen -grid detec-
tor. Providing it is used on the
anode -bend principle with a frac-
tional anode current, you can use a
high anode resistance without causing
a voltage drop and so obtain quite a
good step up. On the other hand,
the conventional methods of obtain-
ing regeneration cannot satisfac-
torily be used.

The impedance method is very
similar to the resistance -capacity
method, but it is more suitable for
battery -operated receivers. In this
type of circuit the anode impedance
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Fig. 5.-The class -B method lends itself
particularly well to short-wave use

takes the form of a high -inductance
low -current choke. About 50 per
colt of the theoretical amplification
factor of the valve is obtained, not so
much because the anode impedance
is correct, but owing to the fact that
the D.C. resistance is low so that
there is no appreciable voltage drop.

Small Voltage Drop
Normal regeneration circuits can

be used so that this hook-up is
worth considering. There is no
doubt that the most popular low -
frequency circuit uses the step-up
transformer. With this type of
circuit you get a very small voltage
drop, a distinct step up of approxi-
mately 75 per cent of the theoretical
amplification factor of the valve,
plus a further two or three times

through the low -frequency trans-
former.

A triode valve must be used to
obtain satisfactory results owing to
the fact that the external impedance
is not high enough to match up with a
multi -electrode valve of a screen -grid
type.

It is possible to use a screen -grid
valve with a low -frequency trans-
former by connecting a high resis-
tance across the primary of the
transformer. This is reasonably
satisfactory, but as a general rule
stick to resistance -coupling with a
high -impedance valve.

A variation on this is the parallel -
feed method, which is a combination
of resistance and transformer coup-
ling. With this type of circuit you
can use a screen -grid or pentode
detector having a resistance as an
anode impedance with speech cur-
rents fed into a low -frequency
transformer having one side of its
primary connected to earth. In this
way you will obtain the advantage of
resistance coupling plus the step-up
of transformer coupling.

With large receivers, such as
super-hets having double -diode -
triodes or wide grid base detectors,
it is sometimes an advantage to use
push-pull output. It has the same
advantages as transformer coupling
plus the advantage that by using two
valves in the output circuit, consider-
ably greater input can be handled

Philips photo
THE PANCHEN LAMA BEFORE THE MICROPHONE

The Panchen Lama, one of the two supreme pontiffs of the Buddhist faith who rarely leave
Llissa-the forbidden city of Tibet-photographed before the mike when on a recent visit

to Shanghai for a big religious gathering
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without distortion, and at the same
time the high-tension voltage avail-
able need not be particularly high.

Getting Smooth Reaction
One of the advantages of low -

frequency transformer or push-pull
couplings is that capacity reaction
can be used and the user stands a
level chance of obtainirig smooth
oscillation over all wavebands. Even

0
OUT.

IM.

Fig. 6.-400 volts or more high tension
is needed in this direct -coupled method

if the best results'ore to be obtained

if there is a little grunt now and then,
this can easily be overcome by
using a few odd fixed capacities here
and there, or perhaps grid stoppers.

Thinking more of the battery -
operated receiver, push-pull is likely
to make a distinct " hole " in a dry
battery. As a general rule, judging
from past experience, a high-tension
battery in a push-pull circuit only
lasts a month or so, consequently
one cannot really expect push-pull
to be over -popular.

Class -B Amplification
If you are unfortunate. enough to

be tied to batteries, then remember
that class -B amplification will prob-
ably solve your troubles. As you
probably know, it uses two triode
valves in one bulb, having a common
filament.

With this type of circuit the anode
current depends to a certain extent
on the amount of output. While you
are searching round looking for
signals, the anode current will he
almost negligible. Immediately a

station is tuned -in, then the anode
current will rise in proportion with
the strength of the station.

This is almost an ideal arrange-
ment, for half the time on short-wave
working the signal strength does not
cause the anode current to rise more
than a milliampere or so.

Continued on page 79
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ests ofNew Apparatus
W.B. Midget Moving -coil Loud -speaker :: Graham-Farish Pick-up ::

W.B. MIDGET LOUD -SPEAKER
APPARATUS. Midget loud -speaker.
MAKERS: Whiteley Electrical Radio Co., Ltd.
PRICE: CI 2s. 6d.

THIS is one of the new loud-
speakers embodying the mag-

nesium alloy and which first made
its public appearance at the Ex-
hibition last year.

The effectiveness of this new
material can be judged from the
fact that the sensitivity of this loud-
speaker is not noticeably less than
the average 7 in. or 8 in. instrument.
Yet the magnet system is only 21 in.
by 2i in. by 1 in., with the other
dimensions correspondingly reduced.

The diaphragm itself is a 5 -in.
cone of a flexible material, crimped
at the outer edges to give the neces-
sary movement. It is
housed in a small
casting, which also
carries the output
transformer having a
variety of ratios and a
centre tap.

Opinion as regards
the reproduction will
depend on the hearer.
The bass is well in
evidence, as also are
the upper frequencies
up to about 5,000
cycles, which is suffi-
cient for most require-
ments.

Instead of the
usual dip in the middle
of the response curve
there is actually a
resonance around
1,503 cycles. This is
not sharp, but spreads
over an appreciable
proportion of the
middle frequencies and
therefore is not of
unpleasant incidence.

On the other hand,
the attack seemed a
little disappointing,
possibly because of the
material used for the
diaphragm. Certain
classes of music seemed
a little dead.

For all that the corn -

The new Tungsram M11206
has a metal cap and is of the

seven -pin variety

ponent is a remarkable
production, well in keeping
with this firm's reputation.

GRAHAM FARISH
PICK-UP

APPARATUS: Gramophone pick-up.
MAKERS: Graham Parish, Ltd.
PRICE: I 4s. 6d.

rHE pick-up casing and
I tone -arm are one con-

tinuous moulding carried
at the rear end on a small
swivelling fitting. The
tone -arm lifts right up in
the vertical position and
locks there for convenience
in changing the needle.

The mechanism itself is
of conventional construc-
tion, an armature pivoted

in a magnetic
field being surrounded
by the coil in which
the voice -frequency
currents are generated.

We found that the
damping was inclined
to be rather stiff. This
resulted in a bass
resonance at around
150 cycles. Below 100
cycles, however, this
output falls off rather
rapidly.

Over the middle
register the output is
level and has a value of
approximately .5 volt.
There is a sharp rise
at around 3,500 cycles
followed by a sharp
cut-off.

For those who require a cheap and efficient pick-up, the new Graham Farish model
is to be recommended
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Tungsram Battery Heptode

The Midget Loud -speaker made by W.B. gives good
volume and tone for its size

Considering the price this is a
production which will find many
buyers.

TUNGSRAM BATTERY
HEPTODE

APPARATUS: Battery hrptade.
MAKERS: Tungsram Electric Lamp Works (G.B.).

Ltd.
PRICE: I 5s.

ABATTERY -operated heptode
which will run from a 2 -volt

accumulator and only consume .06 -
ampere filament current has just
been announced by Tungsram. It
is a great achievement and is a
definite step towards bringing down
the total filament consumption with
multi -valve sets.

This new valve, designated the
\1H206, is of the metallised type with

standard seven -pin
base. The maxi-
mum anode voltage
that can be applied
to the detector anode
is 150, and 130 to the
oscillator anode. It
also requires 22 volts
negative bias and 75
volts on the aux-
iliary screen.

We have tested
this valve with stan-
dard super-hets and

i found that it oscil-
lates quite freely
over all wavebands.
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NE of my New Year resolu-
tions was to listen in more
frequently and more often.

It was with this resolution in mind
that I listened to the whole of Henry
Hall's Guest Night programme on
January 5. Another reason which
made me listen was that little birds

A popular artist, lir yn Richmond is
frequently heard in light shows from

Broadcasting House

have been whispering about free
advertisements creeping into these
programmes.

I can hardly pen my reactions to
Lew Leslie's presentation of short
excerpts from his show, Blackbirds
of 1935. You probably heard this
show. Lew was obviously feeling
very pleased about Henry Hall's

This fine photograph
was taken in Billy
Mayerl's home and
shows the famous syn-
copated pianist rattl-
ing over the ivories
with his wife. This
pair recently recorded
some outstanding
duets for Columbia

the sponsors are kept under strict
surveillance, we should immediately
find a marked improvement in our
programmes.

It seemed to me that something
happened at Broadcasting House on
that particular Saturday night.
Maybe it was that something was
said in the studio, for pronounce-
ments were of a less pronounced
character after that thrilling second
or two. Anyway, praise where
praise is due: Valaida was truly
grand !

But, mark you, I am definitely
against such free advertisements.
If it is good for one, it is good for all.

By T. F. HENN
pronouncement that he had the
freedom of the microphone. He
took Henry too literally. " If you
want to hear Valaida at her best you
cannot . . . etc."-or words to that
effect-came as a terrific shock to
me, knowing the B.B.C.'s stern
attitude to the sponsored -programme
question as a whole.

Personally I have no grouse at all
against advertising programmes. In
fact, my own view is that, provided

A newcomer to Hughie Green's gang,
Ella Wilson is Scotland's champion piano

accordionist

22

It all points to a distinct meanness
on the part of the B.B.C. Only those
who have free entertainment to offer
get the freedom of the mike.

Talking about sponsored pro
grammes, one is naturally led to the
question of broadcasts of gramo-
phone records. The B.B.C. makes
frequent use of records, and in
ninety-nine cases out of a hundred
the name, number and make of

This pair have been heard in recent
Kentucky Minstrel shows. They are

Alexander and Mose



record are given. That is free
publicity all right, but it does not
end there.

I heard rumours that the company
which looks after the rights of the
gramophone companies is asking
for a payment each time a record
is broadcast. Seems fantastic,
doesn't it ?

The figure mentioned does not
i eally matter except that it is such
that it might pay the B.B.C. to drop
gramophone records altogether and
put on real live artists instead.

Anyway, negotiations of a friendly
nature are going on, and it looks as
if everything will be settled quite
amicably.

Read an interesting paragraph
in Radio Pictorial dated January 11.
This paragraph said that Sheila
Borrett-the one and only lady
announcer to grace Broadcasting
House-is returning to the mike as
an announcer. The date was
reported as a mystery, but the end
of January was mentioned as a
likely time. Whether Sheila Borrett
is taking a permanent position I
cannot say, although I have tried
hard to find out.

My only comment is that I hope
it is a permanency. Ideas change
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quickly, and perhaps those respon-
sible for her exit have realised that
a lady's charming voice does help to
break programme monotony.

Her return must be to please the
men, because I distinctly remember
being told by an official at Broad-
casting House that it was the women
listeners who were not too pleased
with her announcing. Jealousy, eh!

First details are now available of a
1935 Music Festival, wl'ich the
B.B.C. proposes to hold in Queen's
Hall between May 10 and June 14.

The gentleman on the right needs no introducrion. It is
Harry Roy at the Mayfair Hotel mike with one of h's vocalists.

Harry looks full of mischief, doesn't he

Heard withJoe Loss' Kit Cat
Band, Annette Keith is the
lady who sings those charm-

ing vocal choruses

The concerts will be
given on May 10, 17,
22, and 27, and June
3, 5, 12, and 14.

At the time of
writing nothing
definite has been
fixed about the works
to be performed
except that the con-
cert on Friday, May
10, is to commem-
orate the 250th anni-
versary of Bach's
birth. On this date
Adrian Boult is con-
ducting a perform-
ance of Bach's B
Minor Mass.

The other three
concerts in May are
to be conducted by
Serge Koussevitzsky,
who conducted at the
1934 Music Festival.
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A fine tenor, Heddle Nash has de-
lighted thousands of listeners with

his singing in recent concerts

The great event of the festival
is the four concerts which
Arturo Toscanini is to conduct
in June. Toscanni's visits to
England are rare and memorable
occasions. He is probably the
world's greatest conductor, and
we can look forward to some de-
lightful renderings of great music.

An unusual feature is being
adopted for the first time at
these concerts. The major
works in the programmes of
June 3 and 12 are to be repeated
in the concerts of June 5 and 14.

The B.B.C.'s reason may
enlighten you. They say that the
repeats are " not only for the

benefit of listeners who cannot hear
them on the first occasion, but for
those who appreciate an opportunity
of making a better acquaintance
with music in such a way."

There are two B.B.C. Symphony
Concerts at Queen's Hall during
February. The first, on February 6,
is notable for a pei formance of
Hoist's Scherzo, which is a part of
a symphony he left unfinished at his
death last year.

London is the place for sensa-
tional reports on B.B.C. activities.
The latest, at least at the time of
writing, is that the Corporation has
plans for building a theatre to which
listeners would be admitted at a mod-
erate charge. All wrong, of course!

The position is that in time Broad-
casting House is to be extended
along Portland Place. The extent
of the enlargement will mean that
Broadcasting House will be about
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Two favourite duettists who
still command as big an
audience as ever, Layton

and Johnstone

half again as large. In
the extension it is pro-
bable that a small vaude-
ville theatre will be
included, but even that
plan is not definitely
settled.

In the meantime the
B.B.C. has St. George's
Hall from which most of
the vaudeville shows and
a number of light orches-
tral concerts are broad-
cast. It has been proved,
as you well know, that a
small audience gives life
to a show and helps the
performers tremendously.

The B.B.C. has a
lease on St. George's
Hall until well into 1942,
and the Corporation is perfectly
satisfied with it. It is more than
unlikely that any theatre will be
built or rented by the B.B.C. until
1942, and then, in all probability,
the lease on St. George's Hall will
be renewed for a further period.

February is to be the big month
for winter programmes, especially
for those of the lighter variety. As
I mentioned some little while back,
the B.B.C. has been busy improving
and developing its organisation for
this side of programme activities.
February will see the fruit of its
labours.

The plans are not fully matured
yet, but how's this for a beginning ?
February 4 will see Geraldo giving
another of his one -hour non-stop

programmes. Too good to need
comment ! Also light on this day
is an orchestral concert of light
Spanish ma:sic with Pedro Morales
as ::oaductor.

On February 5, Leonard Henry
keeps The hall rolling by presenting
L concert -party show with himself,
Harry Pepper and Doris Arnold at
the pi -Laos, those Dancing Daughters,
.nd the Variety Orchestra.

John Watt is to present ano-her of
those anonymous variety shows on
Fehruary 7 in which listeners

The me and 3n1) Henry H.311. Henry is doing a deal to
good dance music in this country. His Saturday guest Ni
provide plentr of arrArsernent and are a pleasant change to

run of late -evening music

A popular tenor who is heard a deal in
old music hall and light variety pro-

grammes, Denis O'Neil
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popularise
gift shows
the usual

guess the names of the artists taking
part.

American variety fills the bill for
February 8, while on the following
day there will be the usual Saturday
night Music Hall programme. Inci-
dentally on this day there is a relay
of a Ketelbey concert from the
Kingsway Hall. Good stuff, this!
Later on that night is a programme
called "Macabre ' Ghost Programme.
Too thrilling for words!

It may be worth while to renew
your licence after all!

Maybe you were inter-
ested in the results of the
Saar plebiscite and prob-
ably you tuned in your
set on January 15 to hear
the results. If you did
you will remember that
before the results were
given we heard a number
of gramophone records
of a very brisk kind.

I have thought, and
said so, for a number of
years, that the B.B.C. is
sadly neglecting its duty
in the early morning.

Can anything be more
pleasing whilst having
one's breakfast than a
bright and cheery selec-
tion of gramophone
records ? It gives one an
appetite for the day's
work. All the worth-
while Continental sta-
tions do it. Why must
the B.B.C. always be
late; morning entertain-
ment is bound to come.

Muriel George, heard singing old songs
with Ernest Butcher, is undoubtedly one

of radio's best entertainers
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This is the third article of a series
by Percy W. Harris in which are
described simple experiments
that can teach the enthusiastic
constructor a deal about the
basic principles of radio. The

experiments are based around a
simple test board which the

author described in the Decem-
ber, 1934, issue of " W.M."
Copies of this issue are still
available, price Is. 3d., post paid.

Coil Experiments

WithOurTestSet
By PERCY W. HARRIS, M.Inst. Rad.E.

NOT all experimenters wish
to build a set merely by
assembling what may be

termed " composite components,"
which reduce the wiring to about
half a dozen leads. The various units
incorporating the whole of the tuning
arrangements from aerial to detector
certainly save time and trouble, but
they rather sterilise one's experimen-
tal work and teach little.

They are, however, splendid de-
vices for the man who knows exactly
what he wants and who is, perhaps,
building up a standard type of
receiver incorporating his own ideas
on the low -frequency side.

True Experimenting
I have frequently used them with

great success for such experimental
Work, but to the true experimenter
they are, to say the least, unexciting.

Standardisation in radio may have
its advantages, but specialisation is
much better. The true wireless
enthusiast who experiments with
coils and learns all about their

strange ways is not only in a position
to make samples to suit his particular
circumstances, but can choose the
finished product with much greater
discrimination.

Our experimental bench gives just
the opportunities required to start
coil experimentation and I would
like to suggest-if you have not
already tried-that you should follow
out the line of experiments indicated
this month.

First of all, take the circuit for the
high -frequency amplifier and detec-
tor, together with the low -frequency
amplifier arrangement already de-
scribed in the Decepther number and
reproduced again this month. Dis-
connect the coils to the left of the
first variable condenser, but keep the
earth connection to the lower side of
the variable condenser.

Insert the milliammeter in the
plate circuit of the detector valve as
a resonance indicator and wind a
simple coil consisting of forty-eight
turns of wire on a paxolin tube 3 in.
in diameter. Tappings should he
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By closely following this useful series of
articles, constructors will get a deal more
pleasure from the great and fascinating

hobby of radio

made half -way down and three-
quarters of the way down the coil
respectively.

There are several ways of making
these tappings, and perhaps the
simplest is to wind the complete coil
without tappings and then, by means
of a sharp instrument such as a
scriber, to prise up the middle turn
and slip a match underneath it so as
to isolate it from the remaining
turns.

Three or Four Tappings
The insulation oan then be scraped

from the wire at this point and a lead
soldered on. A similar procedure can
be adopted three-quarters of the way
down the coil. If you have the time,
you may care to make two or three
other tappings at various points.

Now take the lead from the aerial
terminal and join it to one side of a
small aerial compression condenser
set at a low value. Join the other side
to the top of the coil and tune in the
local station. Tuning may be a little
difficult, in view of the fact that you
have two tuned circuits to consider
here, but as you will have previously
calibrated the detector -tuning con-
denser, you will know exactly where
this should he set for your local
station.

Set this first, then, and next adjust
the first variable condenser with your
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new coil until you get resonance.
The station will be very loud and
you should turn down the variable -
mu volume control until the signal
is of reasonable strength. You will
now notice that there is a flick of the
milliammeter in the detector plate
circuit every time you pass reson-
ance.

With the aerial compression con-
denser set at a small value, carefully
note the reading of the first variable
condenser for exact resonance on the

By combining this simple low frequency
circuit with the circuit at the foot of this
page, constructors will get a simple three -
valve circuit recommended by the author

for simple experiments

local station. This will be indicated
by the deepest dip of the milliam-
meter needle. Now vary the setting
of the aerial condenser and re -tune
for exact resonance, when you will
find that the tuning position will not
be the same at the new setting.

Ganging Difficulties
This will make it quite clear to

you how, in a simple circuit of this
kind, variations of aerial can com-
pletely upset any attempts to gang
this circuit with another, for the
aerial capacity is in parallel with the
tuning capacity and any reduction in
one calls for an increase in the other
to get the station into resonance.

Now repeat the experiments on
the middle tapping and
the bottom tapping re-
spectively, in each case
taking careful note of
the various readings.
You will find that with
the middle tapping
variations of aerial
capacity will make con-
siderably less difference
to the tuning and on
the lower tapping quite
large variations of aerial
setting can he made
without noticeable
difference. Differences
in sharpness of tuning
will also be observed
distinctly in favour of

V

the lower tapping, other values
remaining equal.

When you have found a good set-
ting of the aerial compression con-
denser on the lower of the two
tappings, get a bunch of soft iron
wires-half a dozen or so will do-
and insert them in the middle of the
former. The tuning position will be
immediately altered, appreciably less
variable condenser capacity being
required to tune to the local station
than without the wires in position.

This is an indication that the
inductance of the coil has been
increased by the insertion of the
wires, for iron is a magnetic material
having a greater permeability to the
lines of force than air. If we were to
leave the variable condenser at the
original setting and remove a few
turns of wire we could get the same
tuning effect with a smaller coil, and
this immediately suggests that it will
be preferable to use iron -core coils
instead of air -core for radio work.

Why not, then, get the maximum
of iron or magnetic effect into our
core and use the minimum of wire ?
This was tried very early in the
history of radio, but it was found that
such coils were extremely inefficient
owing to the great losses set up by
the presence of the iron.

These losses are not of great
importance in low frequencies such
as in normal alternating current, but
in the higher frequencies, such as are
used in radio, they are so great as to
rule out ordinary iron completely
from the picture.

You notice I say " ordinary iron."
In the last few years experiments
have been done with special forms of
iron dust in which the particles are
so fine that the losses are reduced to
a very much lower figure than was
previously thought possible. One of

the main troubles with ordinary iron
is that, being a conductor, induced
currents are set up in it causing heat
losses.

I remember many years ago, when
one of the first high -frequency
alternators was set up in England-
at Slough-an iron spanner was left
on the tarred felt roof immediately
above the machine. As soon as it
started up the induced currents in
the spanner above the machine
became so great that the spanner
grew red hot, burnt its way through
the tarred felt, and dropped into the
machine room below!

Strong Eddy Currents
In fact, any metal placed in a

strong field of this kind will have
eddy currents set up in it which, if
strong enough, will produce con-
siderable heat. Indeed, the valve
makers deliberately apply this prin-
ciple in the manufacture of valves.

After the metal electrodes have
been inserted in the bulb and the
bulb evacuated, it is desirable to
drive out of the metal any gases
which may be trapped in its particles.
So the new valve with its metal
electrodes is placed inside a coil of
wire through which a very strong
high -frequency current is passed.

Bright Red Heat
All the metal parts within the

valve are immediately raised to a
bright red heat and at the same time
the residual gas is driven out and
absorbed by certain materials which
have already been placed within the
valve. If the current were still
stronger or if the process were con-
tinued too long all the metal inside
the valve would melt.

But to return to our coil experi-
ments. By breaking up the iron into

the smallest possible
particles and insulating
them from one another,
the losses have been cut
down and it is now
possible to make radio -
frequency coils with
iron -dust cores having
a very high efficiency.

In point of fact the
efficiency can be made
much higher than is
necessary for com-
mercial work, for it
should be remembered
that if individual cir-
cuits are particularly
sharp in tuning it is very
difficult to gang them.

1

. .
.000e 2M ED.

PoTentionteler for Volume Control of Variable Mu Valve

SIMPLE H.F. AND DETECTOR ARRANGEMENT
The experiments described by Percy W. Harris in this article are based on

this simple high frequency amplifier and detector arrangement
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This is largely due to the fact that
in quantity production certain toler-
ances in the variable condensers are
allowed, and for the accurate ganging
of very sharply tuned circuits a very
high degree of precision of variable
condenser is necessary. This high
precision is not practicable in inex-
pensive receivers.

Coil Resistance
Now sharpness of tuning in a coil

(assuming a high-grade variable con-
denser) is mainly dependent upon
the losses in the coil itself. The
resistance of a coil depends largely
on the kind and size of wire, but as
high -frequency currents travel only
on the surface of the wire, penetrat-
ing to a very small extent, merely
increasing the thickness does not
necessarily reduce the high -frequency
resistance in proportion.

Star?

241h Turn

36" Turn

Finish

Ytha.Paxolin Former Wound wilh 48
Turns us 24 Tapped at 24"` &

367k -Turn.
Giving the dimensions for the simple coil
for the experiment described in this article

Stranded wire, known as Litz, of
which the strands are wound in a
particular way, gives the highest
efficiency of all on the normal broad-
cast band, but in practice it will be
found that No. 24 double -cotton -
covered wire gives a reasonably high -
efficiency coil in practical conditions.

The shape of the coil, too, is
important, for the inductance is
dependent upon the interaction of
the turns, and the inductance of a
certain length of wire formed into one
gigantic turn tuned by the variable
condenser is much less than the
same length of wire wound as a
compact coil. The proportions
given in our experimental coil above
are about right for the maximum
inductance with the minimum of
wire.
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This is the simple
test board re-
ferred to by the
author. As you
can see, a novice
could build it in a
very short while

Now wind a duplicate of the coil
with which we have just been
experimenting, leaving the first coil
joined up to the variable condenser,
but without any aerial connection.
Get a second variable condenser and
connect it to your new coil, this
condenser also being joined to earth.

Set the new coil and condenser at
the setting you have previously
noticed as satisfactory for the local
station with the other coil, and like-
wise put the variable condenser con-
nected to the high -frequency valve
at a similar setting, but a little
higher.

If the new coil is placed anywhere
near the first coil, you will find the
local station comes in very well
indeed, particularly after a little
adjustment of tuning on the two
circuits, and you will now be in a
position to determine the big effect
of one circuit on another, even at a
considerable distance, when both are
tuned.

I do not want to suggest too many
experiments of this kind-I would
rather you devised them yourself-
but you will notice a variation of
angle between the two coils will bring
about a variation of signal strength.

A number of valuable lessons will
be learned from these experiments,
notably the paramount importance of
proper screening between tuned cir-
cuits.

When the coils are well separated
tuning will be very sharp indeed, as
indicated by the milliammeter in the
plate circuit of the detector valve.
As you tighten the coupling or bring
the two coils closer together, tuning
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will become flatter, and after a cer-
tain degree of coupling is reached
you will find two distinct positions
on either variable condenser at which
the station will come in. This is
called the " double -humped effect."

Double -humped Effect
If you were to plot a resonance

curve showing strength of signal
against condenser degrees, the
double -humped effect would be very
plainly marked. A practical applica-
tion of this double -humped effect is
in band-pass tuning, in which the
sideband frequencies over the requis-
ite range for quality are embraced
between the two humps, a rapid
falling off occurring on each side. In
this way it is possible to receive only
the wanted t,ideband frequencies and
not the unwanted stations.

At first thought it would seem
easy to adjust the coupling to give
just the right effect, but unfortunately
the degree of coupling to give the
necessary width-no less and no
more-varies with frequency and is
not the same, in a simple circuit, at
the top of the scale as at the bottom.

Variable Coupling
If a set is always to be tuned to

one station, the coupling can he
adjusted to give the best effect, but
if we require to go from one station
to another, as is always the case in
practice, then the coupling which is
right for, say, London National will
not be the optimum coupling for
London Regional.

What can we do ? Special band-
pass circuits have been devised with
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combinations of different kinds of
couplings. So far we have talked
about inductive coupling in a circuit
and there is another kind called
" capacitative," which can be use-
fully combined with inductive so as
to give more uniform effect.

When we are using inductive
coupling, if we find the separation
between the two coils on, say, the
London National gives just what we
want in the way of a resonance curve,
then on the London Regional the
coils would have to be closer together
to give the same effect. If now we
can find some kind of coupling which

Next Month

PERCY W. HARRIS
continuing this series will discuss
practical forms of bandpass
coupling.

The March " W.M." will be on sale
February 22.

Order Your Copy Now !

gets tighter as the wavelength goes
up and could combine it with
inductive coupling (which gets looser
as the wavelength goes up), we could
probably get what we require. Let
us see what can be done in this
matter.

Capacitative Coupling
Having found, with your loose

coupling, the best tuning position
for the local station with the new
coil reasonably well separated from
the high -frequency valve coil, separ-
ate the coils still further so that
practically nothing is heard. Now
take a wire and connect it to the top
of the high -frequency valve coil and
take another wire and connect it to
the top of the new coil.

The wires should be insulated,
and if they are laid alongside one
another for a few inches so as to give
a tiny capacity effect between them,
you will find that signals come back
again at considerable strength. If
the two insulated wires are twisted
together for an inch or two you will
find that this capacity will be ample.

A Big Difference
In any case experiment and, if you

like, make up a tiny little variable
condenser to adjust the capacity
between the two circuits.

This is called capacitative coup-
ling and differs from inductive
coupling in that it becomes weaker as
we increase the wavelength or reduce
the frequency.

In a future article we shall deal
with practical forms of band-pass
coupling and show you how the two
kinds can be combined. I think by
this time you will begin to realise
that questions of coupling and coil
design can be much more interesting
than you at first thought.

You will notice that we have done
nothing whatever with regard to
long -wave coils and switching, and
as this is quite a large subject, I do
not propose to deal with it in this
article, which is designed to give you
an insight into the question of coil
design.

The next important thing-tre-
mendously important in multi -valve
receivers-is the question of screen-
ing and its influence on coil design.
Without more elaborate instruments
than we have on our test bench, it is
not possible to carry out a thorough
study of screening, but there are a
few illuminating experiments pos-
sible if you obtain a piece of copper
or aluminium sheet sufficiently thick
to be easily handled without bending.

First of all place the two coils side
by side at such a distance that they
are fairly tightly coupled together,
giving a good signal. Now hold the
sheet of copper or aluminium (it can
conveniently measure about 8 in. by
6 in.) between the two coils and see
what happens. Try it in all kinds of
positions. You will probably find
that you can vary the coupling
somewhat, but it will not make a
great deal of difference.

Now connect the metal sheet to
earth and immediately you will find
a powerful difference between results
in different positions. Do not, how-
ever, be misled by any reduction of
signal strength which is due to the
proximity of the metal to the coil,
for the presence of this sheet with
its eddy currents will alter the
inductance of the coil to some
extent. In each position re -tune
carefully before you draw any con-
clusions.

The sheet of metal forming an
earthed conductor will prevent inter-
action between the two coils, or at
least reduce it very considerably, but
in your experiments you will already
have come up against one of the
problems of screening, which is its
effect on the inductance and effi-
ciency of the coil it is designed to
protect.

Now a modern receiver has to be
compact, but against this must be
set the fact that very small coils have
to be wound with very fine wire and,
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therefore, are usually less efficient
than is really desirable. The best
kind of screening in all practical
circumstances is to enclose the coil in
a sealed can of high conductivity
metal, such as copper or silver, but
aluminium is cheaper and can be
made nearly as good.

If we place the screening very
close to the coil, then very heavy
eddy currents will be set up in the
metal and a great deal of energy will
be lost, while at the same time the
total inductance of the coil will be
reduced, making it necessary to
increase the number of turns to get
the same inductance as with an
unscreened coil.

This for its part will increase the
resistance and, therefore, still further
lower the efficiency. It is much
better to have a good space surround-
ing the coil, but here again this
makes for added bulk and so the
inevitable compromise is reached.

Low Coil Efficiency
In the modern screened coil the

can encloses a very tiny coil so as to
give reasonable space between the
metal and the former, and the effi-
ciency of the coil is definitely lower
than we were accustomed to regard
as advisable a few years ago.

Fortunately, however, the experi-
mental work which has been done
with iron -core coils has raised the
efficiency somewhat, for the presence
of an iron core restricts the spreading
of the magnetic field and enables us
to put the screening closer to the coil
than would otherwise be the case
without loss of efficiency.

One More Coil Experiment
Before we leave our coil experi-

ments I would like to suggest you
make one more test which shows the
powerful influence of the screen
position on the inductance of the coil.
Tune in your local station with loose
coupling between the two coils so
that tuning is particularly sharp.
Now take the earth screening sheet
and gradually bring it closer to one
end of the coil and you will notice
the set will go right off tune and
signals will disappear.

Keeping the screen in one posi-
tion, readjust the tuning condenser
and you will find you have to
increase the capacity in order to
bring the station back again. Now
make the screen approach the coil
still more closely and once more the
signal will disappear, to be brought

Continued on page 80
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IN the last few articles I have been
considering questions of non-
linear distortion in amplifiers

and other parts of broadcast receivers.
Low -frequency distortion is very
clearly indicated and exists in almost
any receiver in which the power out-
put is comparable with the maximum
output of the valves.

This low -frequency distortion is
not at all easy to cure without very
considerable loss of power. Push-
pull circuits, if very carefully and
very elaborately set up, do give more
power output than single -valve types,
hut in a normal working condition,
with no meters to indicate what the
valve currents are, and, what is more,
no measuring instruments to indi-
cate how our valves are behaving,

Searching for the

Finest Results
By Capt. H. J. ROUND, M.I.E.E.

there is a doubt whether the distor-
tion that can be produced is not
liable to be worse than when using
only one valve.

Rectifier Troubles
I have indicated, also, how in

receivers the rectifier can be a very
serious source of trouble, particularly
if the modulation of the carrier wave
of the transmitter is high, and I have
shown how in practice it is difficult
to find a rectifier which will operate
satisfactorily under practical condi-
tions at a modulation of more than
65 per cent, although I have men-
tioned one particular form of diode
-the pentode diode-which gives
promise of producing linear results
up to 90 or 95 per cent modulation.

Since writing the last article I
have been seriously considering
whether in order to produce the very
finest results we have not got to
drastically modify all our circuits
with, of course, recognition of the

fact that this modification is not one
which will immediately be possible
to carry into mass -production prac-
tice.

Our low -frequency amplifier cir-
cuit is subject to non-linear distortion
of a considerable amount, and our
rectifiers, if worked at small ampli-
tudes, are equally troublesome. Is it
not possible to consider the working
of a radio set using such a rectifier as
the pentode -diode directly on to the
loud -speaker supplying sufficient
power in a high -frequency form to
give us the output we want ?

This, of course, entails a high-
frequency output valve capable of
giving sufficient power for our pur-
pose, and as this has not been
catered for by the wireless manufac-
turers, we are in some difficulties.

The first question that occurred to
me was what sort of distortion could
occur in such conditions in the high -
frequency circuit itself ? If we
assume that In an ordinary receiver
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The very latest in up-to-date precision
machinery for making the grids of valves

is employed in the Mullard factory

the amplitudes in the high -frequency
circuit are so small that distortion
does not occur, in this new receiver,
of course, the amplitude would have
to be taken to the limit of power
output of the valve, with a new
condition arising which might easily
lead to distortion.

Careful Examination
I have examined this fairly care-

fully and have come to the conclusion
that there is a general tendency in
high -frequency amplification to
balance out the type of distortion
which will distort the final modula-
tion, particularly if certain methods
of operation are used.

Imagine we have a valve that we
can use for high -frequency ampli-
fication, and the high frequency we
are going to amplify has been modu-
lated to 90 per cent and we try to
visualise what is happening. 'there
is a carrier wave which is swinging
both sides of the zero, and this
carrier wave is swinging with the
modulation from practically no amp-
litude to double average amplitude.

One Side Only
It would obviously he sufficient in

a linear rectifier to think of only one
side of the wave and rectify that, and
from the result obtain the modula-
tion. But if we consider high -
frequency amplification, how shall
we go about it ? Shall we consider
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CAPTAIN ROUND'S HIGH -QUALITY CIRCUIT
A suggested high -quality circuit employing only one stage ofhigh frequency amplification
and rectification by means of a pentode diode. Note that there is no low frequency

amplification

the valve that is doing the high -
frequency amplification with suffi-
cient grid bias, so that with no
carrier -wave present there is prac-
tically no anode current and then
with average carrier wave the anode
current is carried to some point up
the curve, such that in a rise and fall
of modulation only one-half side of
the modulation is treated ?

Or shall we arrange a setting where
the carrier wave is such that modu-
lation on both sides of the high -
frequency zero line is handled ?

Less Distortion
General consideration shows that

the latter method tends to give very
much less distortion than the first
method. The first gives a distortion
similar to that in the low -frequency
power valve in the ordinary equip-
ment.

The second method
gives a very much more
linear result, in which
the distortion is only
of a secondary order.
How to arrive at these
settings and how to get
the best arrangement
out of such a combina-
tion I am not at all
sure, but with the valves
available I propose
to set up a circuit
such as that shown
above, without any at-
tempt at great range of
reception at first, in
order to check that the

results I obtain are appreciably
better than from a normal receiver.

The circuit I have shown only

indicates the line of attack I shall
follow. No doubt a number of
modifications will have to be made as
I go along.

I have indicated a double rectifier
arrangement to the loud -speaker
with a power pentode as the output
valve, and on account of the possible
instability of this I have indicated a
neutralising method as being possibly
very necessary, and I have preceded
the whole arrangement with a high -
frequency tetrode to give some range
to the equipment.

Of course, it may be that as one is
liable to splash out high frequency
into the output circuit in this
arrangement, some of it getting
along the loud -speaker leads and
then back by radiation to the aerial,
considerably more care will have to
be taken in shielding, but I really
have in mind a further stage if this
arrangement pans out at all success-
fully-a super -heterodyne combina-
tion with a power output on the
intermediate frequency-and this
arrangement would not be anything
like so suitable.

Lonesome Radio Station
VIQ Willis Islets Radio, a

coastal radio telegraphy
station installed on a coral island
in the Pacific Ocean some 300
nautical miles from Queensland,
is perhaps the most lonely spot in
the world. The station is operated
by two employees of the Amal-
gamated Wireless Company of
Australia. These operators were
for fourteen months the sole in-
habitants of the island.

THE BROADCASTING HOUSE OF BANGKOK
This typically Eastern building houses the transmitting gear and studio
of the radio station at Bangkok, Siam. The plain wooden mast, a contrast

to our West.*n styles, is seen on the extreme right
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Little would be known of
Willis Island but for the fact
that at regular periods the station
broadcasts weather reports and
messages relating to navigational
dangers.

Moreover, the station has assumed
considerable importance in view
of the fact that it lies in the centre
of a cyclonic region and is thus
able to transmit warnings to ship-
ping and the Australian mainland.

Normally the two
operators are on duty
for a period of twelve
months, for which
hardship their salary is
doubled. As the islands
are of a rocky character
little food except fish
can be drawn from them
and, with the exception
of wild sea birds which
make pei iodical visits,
all victuals and stores
must be supplied from
the mainland.

Without doubt, the
most lonesome radio
station in the whole
world!
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Kite -Aerial Design
Hints for the Short-wave Experimenter :: By MALCOLM HARVEY

AST month I attempted to
tell you a few things about
the design of aerials of the

Hertz and Marconi types, leaving
out the freak aerials such as the
Windom inverted -V and other un-
usual types. But I do feel that a few
notes on what amateurs are doing
with kite aerials would not be amiss.

You will probably feel that an
aerial on a kite is hardly a practical
idea, but remember that in the very
early days Marconi's famous S
signals to Newfoundland were re-
ceived with a kite aerial.

Original Types
Of course, the original type of

kite, which was flown some 300 or
400 ft. above ground, would hardly
be suitable for use on short waves.
But it is possible to fly a kite to a
height of about 80.ft. and series tune
it without increasing the damping

detector circuit
still oscillates.

The advantage of this aerial over a
normal inverted L or T would not
be worth the bother except for out-
door work on field days, when it
would probably be quite useful.

I don't know very much about the
actual kite -flying end of this business,
but for my experiments a friend
built me two kites, 6 ft. in diameter,
which could be flown up to several
hundred feet above the earth. That
is all very well in a way, but it is a
big job getting rid of the damping
effect of the downlead, so we
decided to build a complete doublet
aerial and this worked out well.

Conventional Doublet
I set about constructing a doublet

aerial of the conventional type,
having approximately a quarter wave-
length top and tuned downleads.
I obtained some Lewcos frame -aerial
wire, consisting of a multi -stranded
cable about 1 mm. in diameter, very
flexible and light in weight.

By using the formula I gave you
last month, which was

468 468
Length (in feet) =f (kc.) =f (mc.)or

142,500 142.5
Length (in metres) = f (kc.) -f(mc.)

you can determine for yourself the
length of the aerial tops and the
downleads.

The only snag that you are likely
to come up against is the transmission
blocks. The normal Steatite blocks
I recommended last month will not
do for they are too heavy, so you
will probably have to do the same
as I did and use wood of the very
hard variety.

The aerial is never up for very long
at a time, so if it absorbs moisture it
does not matter very much.

By fixing the top part of the aerial
to the centres of the two kites and
flying them separately, I had no
trouble at all in getting them up to
quite a good height. First of all,
I tried dispensing with string and
using the actual downlead to anchor
the aerial. This was not very satis-
factory, the wire was far too heavy
for that. Finally, twine was used;
something after the style of the twine
used in fishing lines.

The kites must be flown well apart.
For example, if the aerial is 20 ft. in
length, the kites must be at least
35 ft. apart.

With an aerial of this type on
Dunstable Downs, which is perhaps
better known for the activities of
glider enthusiasts, I obtained some
really good results on a simple two -
valve receiver, the only trouble being
slight variation in tuning owing to
excessive movements in the aerial.

This trouble was later overcome by
using an untuned high -frequency

Fig. 1.-A doublet aerial with tuned
feeder. Note the quarter -wavelength tops
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stage in front of the detector.
This idea is not satisfactory below

20 metres and all experiments with
kite aerials on 5 metres have been
with the receiver actually on the kite
or half -way down the feeder leads.
Then the speech output via a choke -
filter circuit is fed down to a pair of
headphones.

With this arrangement there is no
need to worry about the length of
the downlead, except that if it it
excessive you get bad top -note cut.

Reverting to ordinary medium -
wave receivers, next time you are
out in the open it is well worth trying
a simple kite aerial of the single -wire
type. Run the kite up to 200 or
300 ft., simply attaching to it some

Fig. 2.-Half-wave T aerial, series tuned
to reduce damping

more of the Lewcos frame -aerial
wire. With a small capacity in series
with it, you can get some very good
results indeed, particularly on long
waves. For some reason or other,
selectivity does not appear to suffer.

Good Daylight Results
A simple three -valve receiver,

which under normal circumstances
will only bring in Continental sta-
tions after dark, does perform very
creditably in daylight with a kite
aerial.

There are several other ways in
which you can experiment on these
lines. For example, an inverted or a
simple T aerial gives quite good
results provided a small fixed
capacity is always in series with the
downlead.
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CONDENSER FOR LONG -WAVE PADDING
This photograph shows the pre-set type of condenser used for
padding the oscillator coil of the 1935 Super Five for long -wave

reception. The condenser nerds careful adjustnt-nt.

BEFORE giving details of
reports we have received
about the 1935 Super Five,

we wish to draw readers' attention to
one or two slight discrepancies
between the theoretical circuit and
the blueprint. We would also like to
take this opportunity of apologising
for any inconvenience which these
errors may have caused.

To those of you who have won-
dered what value the condenser
between wires Nos. 74 and 29 may
be, we wish to state that this is
.1 microfarad.

On examining the double -diode
circuit it will be found that one side
of the 1-megohm leak and .0001-
microfarad condenser is taken to the
positive low-tension, via wires Nos.
38 and 34. This should not be so.

It is necessary for wires Nos. 38
and 34 to he removed from the

More Abut
the 1935

Super Five
condenser and taken in a straight line
between the two filament legs of the
pentode and double -diode -triode.

It is now necessary to provide the
earthing connection for the condenser -
resistance combination and this is
most easily done by extending wire
No. 35 to the pint where wire No. 67
is earthed. If the lead from G.B.-3
is traced on the theoretical diagram
it will be seen that it passes through
a 2-megohm leak which has the
remote side earthed by means of a
.0003-microfarad fixed condenser.

On the blueprint this has unfor-
tunately been omitted. Therefore it
is necessary to extend wire No. 48
to one side of a .0003-microfarad
condenser, the other side of which is
earthed at the most convenient point.

The low -potential side of the
secondary of the third BP42 unit
requires a slight alteration. On the

blueprint the wire No. 49 is taken to
one side of a .1-microfarad conden-
ser. This should not be so. It is

necessary to remove this connection
and take it to the junction of wires
Nos. 36 and 37.

So much for the faults, all of which
have been corrected in current
blueprints.

The outstanding feature of
the reports received to date is
undoubtedly the high degree of
selectivity obtained, consistent with
very fine frequency response.

Bearing in mind the crowded state
of the ether, this is a very valuable
asset and, when it is combined with
good range capabilities, forms a most
efficient combination.

The self-adjusting volume control
does definitely carry out the work for
which it is designed, and removes to a
very great extent objectionable Eding.

COMPONENTS NEEDED FOR THE 1935
CHASSIS H.T.± 2, H.T.+3, s. d.

1-Peto-Scott, aluminium, 16 in. £ a. d. H.T.- (or Goltone) 1 3

by 10 in. by 3% in. ... ... 8 6 1-Clix socket strip, marked : Al,
COILS

7

1-Varley coil unit, type BP62 ... 1 13 0 1-Clix socket strip, marked:
CONDENSERS, FIXED: Pick-up, L.S., L.S. 8

1-T.C.C. .0001-microfarad, type 1-Clix metal cap connector ... 2

tubular (or T.M.C. Hydra) ... 1 0 RESISTANCES, FIXED
1-Dubilier .0001 - microfarad,

type 665 6
1-Erie 1,000 -ohm, 1 -watt (or

(Dubilier) 1 0

1-Dubilier .0002-microfarad, type 1-Erie 20,000 -ohm, 1 -watt (or
tubular (or T.M.C.) ... 1 0 Dubilier) 1 0

1-Dubilier .0003-microfarad type 2-Erie 25,000 -ohm, 1 -watt (or
tubular (or T.M.C.) ... 1 0 Dubilier) 2 0

1-Dubilier .01-microfarad, type 1-Erie 100,000 -ohm, 1 -watt (or
670 2 0 Dubilier) 1 0

5-Dubilier .1-microfarad, type 1-Erie .5-mcgohm, 1 -watt (or

BB (or T.C.C.) 9 2 Dubilier) 1 0

1--Dubilier 1-microfarad, type 2-Erie 1-megohm, 1 -watt (or
BB (or T.C.C.) 2 6 Dubilier) 2 0

CONDENSERS, VARIABLE 1-2-me ohm(Erie) ... 1 0

1-J.B. three -gang .0005-inicro-
farad with shaped -plate oscil-

RESISTANCE, VARIABLE
1-Eric .25-megohm (or Claude

lator section, type Baby Super - Lyons) 3 6

het Gang ... 16 0 SUNDRIES:
1-Goltone .002-microfarad pre- Round -tinned copper wire, No.

set 1 0 20 gauge, for connecting (Gol-
DIAL, SLOW-MOTION tone), say ... 9

1- J.B. full vision, arcuate ... 5 9 Oiled sleeving (Goltone), say ... 1 0

HOLDERS, VALVE 5 yds. thin flex (Goltone), say ... 5

2-tlix 5 -pin, chassis mounting 1 o 1-Aluminium 1% -in. mounting
3-Clix 7 -pin, chassis mounting 2 3 bracket, say ... 2

PLUGS, TERMINALS, ETC. 1-pair grid -bias battery clips
10-Clix wander plugs, marked : (Bulgin No. 1) 6

G.B. -1, G.B.-2, G.B. -3,
G.B. - 4, G.B.-1- (two),

5-doz. 6 B.A. % in. round head
bolts and nuts (Peto Scott) ... 1 8
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SUPER FIVE
SWITCH

1-Bulgin three-point shorting, f s. d.
type S87 . . 1

TRANSFORMERS, INTERMEDIATE -
FREQUENCY
3-Varley iron -core, type BP42 .. I 14 8

TRANSFORMER, LOW -FREQUENCY
1-Ferranti ratio 1 to 3, type

8 6

UNITS
1-Kinva heterodyne whistle, fil-

ter, type 7 6
1-Varley battery economiser,

type DP45 ... 15 6

ACCESSORIES
BATTERIES

1 -120 -volt high-tension (Drydex),
type H1012

2-Drydex 9 -volt grid bias, type

1-Smiths 2 -volt accumulator,
type 2RGN7

LOUD -SPEAKER
1-Ferranti cabinet, type Arr5

101

10 6

3 10 0

VALVES
1-Osram X21 18 6
2 -Osiam VP2L (met.) 1 7 0
1 --Mazda L2DD (met.) ... t) 0
1-Cossor 220PT ... 13 6

MAINS UNIT (in place of 120 -volt
battery)

1-Atlas, type T10/30 for A.C.



What is 1 his

Quality?
By PAUL D. TYERS

This is the second and final part of an
article which the author describes as "a
simple basic analysis of quality repro-
duction-a subject which is perhaps the
most controversial of all aspects of
modern radio engineering." The first

part appeared in the January issue

IHAVE already discussed the
effect in an amplifier of capacity
associated with a resistance, and

I have pointed out that when a
capacity is connected to an induct-
ance totally different conditions arise
owing to the production of resonant
circuits. Before examining these in
detail, it is well to consider how the
effect of an inductance alone varies
with frequency.

I have mentioned that the greater
the frequency the greater will be the
impedance of an inductance, whereas
in the case of a capacity exactly the
opposite effect is observed.

In actual practice a curve of the
type shown in Fig. 5 is rarely
obtained, because an inductance

Fig. 6.-The type of response usually
obtained from an ordinary tuned

resonance circuit
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Marconiphone photo
Now is the time to think about the design for your 1935 portable

must have resistance owing to the
ohmic resistance of the wire with
which it is wound, and there is also
the matter of self -capacity. Accord-
ingly, we get very complicated net-
works of resistance, capacity, and
inductance.

Fig. 6 shows the type of response
one obtains from an ordinary tuned
resonant circuit, that is, a circuit
comprising an inductance in shunt

ith a capacity. The maximum
impedance is offered at the resonant
frequency and the impedance falls
away more or less equally on either
side of the resonant frequency, pro-
ducing the well-known resonance
curve.

Now, the sharpness of this circuit
depends on what is known as the
decrement of the circuit and is con-
trolled by the amount of resistance
included in the tuned circuit.

If instead of connecting a con-
denser directly across a coil it is
connected in series with a resistance,
it follows that the height of the
resonance curve will he much lower
and the skirt, as it is called, will tend
to spread.

By choosing suitable values of
condensers and inductances, we can
obtain circuits which offer varying
impedances at any point we like in
the audible frequency range.

It is actually possible by suitable
design to produce a circuit which
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will accentuate or diminish the
response of a receiver at almost a
single frequency or over a narrow
band or a wide band. All the so-
called freak quality circuits are noth-
ing other than combinations of
resistances, capacities, and induct-
ances, which have this effect upon
the frequency response.

Without working out the actual
values. it should be possible, even

HT+

fig. 7.-Showing a moving -coil loud-
speaker connected by a transformer to the
anode circuit of a valve. The transformer
secondary Is shunted by the condenser

for a non -technical reader, to deter-
mine more or less accurately what
will happen to the frequency response
of any circuit. A very simple way of
carrying out a rather elementary
examination, which is a first approxi-
mation to real conditions, can be
obtained by the following concep-
tion.

First of all, a capacity must
be regarded as something which
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Fig. 5.-Variation of impedance of a representative coil (3
henries) with frequency. In actual practice this curve is

rarely obtained
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decreases in effective resistance or
impedance as the frequency rises,
while an inductance increases as the
frequency rises. A resistance will
deal equally with all frequencies.

A capacity and a resistance form-
ing a resonant circuit will offer the
maximum impedance at the resonant
frequency, the peak becoming less
marked as resistance is inserted in
the resonant circuit.

There is one further important
notion which must be fully appre-
ciated before the analysis is com-
plete. This concerns the position in
which the various electrical quanti-
ties occur in the circuit.

Two -position Conception
This is briefly summarised by a

two -position conception, namely, a
series arrangement or a parallel
arrangement. Fig. 7 should help to
make this clear. This shows a
moving -coil loud -speaker connected
by means of a transformer to the
anode circuit of a valve. Here the
secondary has shunted across it a
condenser c.

Voltages will be produced across
the secondary circuit, and we can
assume that they are of relative
magnitude over the entire audio -
frequency scale, but we know, how-
ever, that the impedance of this con-
denser is going to fall with frequency,
and the effect will obviously be that
of a low resistance tending to short-
circuit the coil at the higher fre-

quencies. In other
words, this conden-
ser will tend to cut
the top response
because it is in
parallel with the re-
producing device,
that is, the moving -
coil reproducer.

In Fig. 8 the
same condenser is
shown in series with
the transformer
secondary and the
moving -coil loud-
speaker. Now, the
condenser will be-
have in exactly the
same manner as it
does in Fig. 7 in so
far as its frequency
characteristic is con-
cerned. Its effect on
the actual reproduc-
tion, however, will
be totally different.

We know that at
the higher frequen-

cies its impedance will be very
low and accordingly it acts more or
less purely as a connecting lead
between the moving -coil speaker and
the secondary of the transformer.

As the frequency falls, however,
the impedance rises and it will tend
to act as a resistance in series with
the moving coil and accordingly it
will cut down the power supplied to
the coil at the lower frequencies. In
other words, the same condenser
has in the first case cut the top
response and in the second it has cut
the bass response.

If, instead of using the condenser,
we had used an inductance of appro-
priate value, then just the opposite
effect would have been obtained.
The inductance when series con-
nected would have had practically
no effect on the low frequencies, but
it would have offered very consider-
able impedance to the higher fre-
quencies. When parallel connected

HT+

C

Fig. 8.-Similar to Fig. 7, except that the
condenser is shown in series with the
transformer secondary and the moving -

coil reproducer
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the effect would have been exactly
opposite.

An inductance or a capacity, when
used for the purpose of modifying
the frequency response, is generally
called a filter. Filters, however, in
practical circuits almost invariably
comprise complicated networks of
inductances and capacities, and in
many cases resistances are also
included.

Pi -section Filter
One of the simplest forms of filter

is the very familiar pi -section, con-
sisting of an inductance in the form
of a smoothing choke and two
smoothing condensers. This, of
course, is used in almost every mains
receiver for smoothing the ripple on
the high-tension supply. Filters are
generally referred to as high pass or
low pass. A whole arrangement of
series and shunt impedances is
generally called a network.

Unfortunately, it is impossible to

Fig. 9.-Output circuit with a single
inductance having an impedance varying

with frequency (see Fig. 5).

explain here how to work out the
effect of any network, because to do
so involves some knowledge of the
use of what is known as a j operator
or some similar mathematical pro-
cess. It is possible, however, that
those who care to work out some
simple square -root expressions would
like to know the effective impedance
of some of the more simple com-
binations of inductance, resistance,
and capacity, which might be used for
experimental work in tone correcting
or adjusting the response of ampli-
fiers.

The effective impedances for a
number of simple circuits are shown
in the table on page 36 and these
values can be worked out by simple
arithmetic, since I have not made use
of the j -operator method. If these
various impedances are plotted
against frequency in the form of a



simple curve, it will be quite pos-
sible to see how they will affect the
frequency response in any amplifier.

In a modern receiver in which
considerable sideband cutting occurs
owing to the sharpness of the tuned
circuits in the input stage, it is
common practice to resort to tone
correction; this system, for example,

Fig. 10.-A peaked coupling circuit which
gives greatest amplification at the

resonant frequency

being employed in the Stenode
receivers recently described in these
pages.

One of the simplest forms of tone
correction is obviously to use as a
coupling impedance a circuit which
offers a greater impedance to the
higher frequencies than the low
frequencies. That is quite obvious.

One can take the simple
case shown in Fig. 9 of a
single inductance having an
impedance varying with
frequency on the lines of
Fig. 5. This, however,
would gradually increase the
amplification of all the fre-
quencies.

Stenode Arrangement
Now, in a receiver such

as a Stenode we actually
require very little amplifi-
cation in the lower and
middle ranges and con-
siderable amplification in
the higher ranges. It is
obvious, therefore, that if
we shunt an inductance
with a capacity we can
obtain a circuit which
resonates somewhere in the
upper registers, perhaps at
about 5,000 cycles.

If we used this alone,
however, and if the circuit
were fairly sharp, it would
offer practically no imped-
ance to the lower and middle
registers, and accordingly
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we should obtain no amplification
whatever. It is general, therefore, to
use a combination of a resistance in
series with a tuned circuit.

In the table the effective imped-
ance of a tuned circuit of the type
used occurs at the bottom of the list,
and it is quite possible from this
expression to find what would be the
impedance of this tuned circuit at
any frequency.

Now this impedance can be made
directly proportional to the ampli-
fication simply by including it in the
anode circuit of a valve. The
amplification obtained depends en-
tirely upon the impedance of the
valve and the impedance of the anode
load, which, of course, is the variable
impedance due to the tuned circuit.

It is actually given by the expres-
sionp. Eg Z. Since the amplification

Z + Ra
factor of the valve is a physical
property which remains substanti-
ally constant, the amplification is then
simply proportional to the expres-
sion

Ra.
By using this very simple formula

and the standard forms shown in the
table, readers should be able to
determine exactly what happens to
the frequency response of any so-
called quality circuit in which they
are interested in any way.

Rigidity is an essential feature of a loud -speaker chassis.
H.M.V. use a 200 -ton press for making the chassis of their

reproducers
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It is admittedly difficult to explain
in practically non -technical language
the manner in which electrical net-
works function, but the few simple
fundamental principles which have
been briefly explained should help to
remove any mystery or doubt which
may surround the freak quality
circuit.

About Loud -speakers
It would not be fair to dismiss the

subject of quality reproduction with-
out saying a little about the matter of
loud -speakers.

I indicated last month that good
quality reproduction is actually noth-
ing other than an aural illusion. It
is very obvious that unless our
reproducing mechanism is capable of
dealing with the frequencies which
exist in the original there is a strong
possibility that the illusion will he
far from perfect.

The efficiency and fidelity of the
modern loud -speaker is tending to
increase, but it is possible that
finality is not only really distant, but
is not even in sight.

" Freak " ideas are found from
time to time in all types of loud-
speakers, whether they are moving -
coil, moving -iron, electrostatic, or
piezo-electric.

There are a few elementary rules
underlying the design of a moving -

coil loud -speaker which ap-
pear to be beyond argument,
but frequently one finds that
what appears to be the
fundamental basis of con-
struction is completely set
aside.

Diaphragm Problems
It is obvious, for example,

that a loud -speaker dia-
phragm which has a very
large mass has so great an
inertia that it obviously
cannot vibrate at extremely
high frequencies. Low fre-
quencies demand compara-
tively large amplitudes and
accordingly a loud -speaker
in which the diaphragm is
restricted is not likely to
radiate very much at the
lower frequencies.

There are almost a thou-
sand and one minor prob-
lems in loud -speaker de-
sign, such as the acoustic
" breaking up " of the dia-
phragm at various frequen-
cies, but perhaps the most
important point of all is the
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My F irstT elevision Experience
D0 you remember the thrill you experienced when

you received your first radio signal ? I often
think of the excitement of my first crystal set,

and of the hours I used to devote to station logging
when I had reached the valve -detector stage.

One gets rather hardened and blasé about the whole
thing after dabbling in the science for more years than
one cares to remember, therefore, I feel very bucked,
as I have found a method of creating as much excitement
and interest as probing the old crystal used to provide.

I have joined the happy band of television enthusiasts.

Hovi the Germs Took Root
It all came about through a certain friend of mine who

is absolutely full of the idea. He often tells me ofhis
experiences, but it was not until last week that the
germs took root in my radio system. I am glad to say
that the germs had a most violent effect on my activities,
and the result was a raid on my sorely tried exchequer.

Needless to say I managed, by a tidy spot of wangling
and a few odd swops, to secure the necessary bits and
pieces and become the owner of a televisor. I was
agreeably surprised at this stage to find how few
components were actually required. Of course, I
only kicked off with one of the most simple disc outfits,
and for that I only needed a disc, an electric motor to
drive it round, a mains resistance to drop the supply
voltage, a 6d. magnifying glass, and a neon lamp to
supply the modulated light source.

Building of the whole outfit did not take any time,
while the connections are so few and simple that no
brain fag was caused.

The next thing was to connect the contraption to an
efficient receiver, which would reproduce the vision
transmission from the medium -wave London National

station at sufficient strength to operate the neon tube.
My set happens to be of the screen -grid high -

frequency, detector, low -frequency and two small
power valves in parallel type, and while the filaments
are heated from an accumulator, the high-tension is
supplied from a generous power pack. This seemed
all O.K. so I connected the neon tube straight in the
anode circuits of the output valves in place of the usual
output transformer.

The tube glowed quite nicely, and I was very tickled.
The next point was to see if a signal would modulate it,
or, in other words, cause fluctuations to take place in its
intensity. Tuning in the local had the desired effect,
so it now only remained to wait impatiently for a
proper television transmission.

Oh I by the way, I hooked up a little standby three-
valver on another aerial to receive the sound broadcast.

The great night arrived, and I don't mind confessing
that I was as excited as a kid with a new toy.

Excitement at the First Picture
Well, the transmission started and after a few seconds

something appeared behind the magnifying glass. To
say I was excited is to put it mildly, especially as the
rest of the household were almost yelling in chorus,
" There's something. Look. . . . look ! "

By getting just the right speed with my finger on the
motor spindle, pictures appeared and remained fairly
constant. It was quite easy to recognise the various
artists and follow their actions, while the sound trans
mission completed the effect and made it a most event-
ful episode.

The thrill I experienced when the picture formed made
me realise that there was a new field of interest and
experimenting open to me.-L. 0. Sparks.

WHAT IS THIS QUALITY ?
Continued from page 35

behaviour of the loud -speaker under transient conditions.
Simple loud -speaker analysis is carried out by meas-

uring the response under sustained conditions. The
loud -speaker is energised with a sinusoidal input and
the output is measured as amplified microphone voltage.
Such a system does not take into account the waveform
produced by the diaphragm; neither does it give the
slightest indication of what happens under transient
conditions.

The transient examination of loud -speaker response
is not an insoluble problem, but it is certainly a difficult
one, and it is definitely known that in many respects
modern reproducers do not behave altogether as their
designers would wish.

It is very important, therefore, when making bold
statements concerning quality to remember that in the
chain there are several weak links.

Most important is it to remember that we are not
reproducing in our room the exact acoustic conditions
prevailing in front of the microphone ; we are simply
producing a clever illusion.
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WHEN the home stations are
found lacking in the parti-
cular kind of entertainment

you wish to enjoy, doubtless you
turn to Continental stations in the
hope of finding a programme that
fits in with your mood.

Now and again luck will be with
you, and you will pick up surprise
items, interesting relays of outside
broadcasts or musical entertainments
of a style seldom heard in the British
Isles.

Equipped with a modern receiver,
you cannot twirl the tuning dial
without logging a fair number of
foreign broadcasts. Many sets are
fitted with dials bearing a host of
station names and, in theory, all

How to identify

Those Foreigners
By J. GODCHAUX ABRAHAMS

that is needed is to turn the pointer
to the marking coinciding with the
wavelength or frequency of the
desired transmitter. In practice,
however, it does not always work out
as planned. I do not mean to infer
that the scales of receivers are care-
lessly calibrated, but that in view of
the number of powerful stations now

411.
working in Europe it is impossible
to include them all on the dial.

Difficulties of Tuning
Unless a dial is of large dimensions

and gives a wide separation between
the names, it is evident that
the slightest deviation of the
pointer will mean the tuning -
in of a broadcast on a channel
adjacent to the one to which
the listener thinks he has set
the condenser.

The broadcasting wave-
bands are so congested-there
are now about 250 transmit-
ters in Europe alone-that
to separate transmissions it is

necessary to tune to a hair's breadth.
Where so-called clock dials are

used and in other instances where
only wavelengths or degrees are
indicated, it is obvious that the
problem of identifying broadcasts
becomes very difficult.

However, the matter is not so
difficult as might appear at first
sight, even if the listener possesses no
knowledge of any other language
than his mother tongue. The ear
quickly becomes accustomed to
strange foreign sounds and most
listeners who tune -in foreign stations

The main control room at the Berlin
Broadcasting House. On the extreme
left is the output switching panel, where
programmes are switched to other

transmitters in the country

regularly, although not perhaps cap-
able of understanding actual wol di
or sentences, are quickly able to
gather whether a particular broadcast
is made in a Latin, Teutonic or
Slavonic tongue. This rough classi-
fication, at the start, tends to simplify
matters.

Methods of Identification
For recognising the identity of

studios, therefore, we have several
means at our disposal. We may, in
the first instance, ascertain the wave-
length or frequency of the trans-
mission, but the method is not very
reliable, inasmuch as some channels
are shared by transmitters in two
different countries. If we can label
the broadcast in respect to nationali-
ty we get considerable assistance, as
this narrows the possibilities.

Call or Interval Signal
Our next step is to try and hear a

call, or better still an interval signal,
as this information, even if it does not

actually give us the name of
the transmitter, at least tells
us in which group or network

4 0
LE,

0

The musical interval signal of Brussels No. 2

rpz
-

r rya
interval signal of Kaunas, Lithuania
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the station is working. We
may be hearing a capital
broadcast through one of the
relays, in which case we pick
up the interval signal from the
main studio, but an estimate
of the wavelength should
show us at once on which
channel it is being picked up.
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n,d piu t,
Our photo shows the main concert studio in the new Broadcasting House at Konigsberg.
The wording on the front of the balcony is very true of broadcasting studios: " Everything

is Sound-Even Silence"

A quick glance at a list of stations
in order of wavelength or frequency
will tell us to which station of that
network we have tuned our receiver.

Individual Methods
With but few exceptions Continen-

tal studios possess a distinctive
interval signal. After having passed
through the simple metronome, gong
and bell stage in the last few years,
stations have adopted more individual
methods of making themselves known
to the foreign listener.

Where bells are used in the form
of carillons or chimes, or where
electrical devices have been devised
to produce musical tones, in every
case some little melody has been
composed or adapted to permit
identification. Many studios, such
as the German, Belgian and Scandi-
navian, reproduce by different means
tiny excerpts of some folk or popular
song; others use a small combination
of notes, but whatever they may be,
if heard frequently they are easily
memorised.

Tiny Chimes
As an example, when you turn to

Budapest in the evening hours, to
Munich, to Stuttgart or to Copen-
hagen, you will hear tiny chimes
which, frequently repeated, impress
themselves upon your memory.
When you happen to pick them up
again you recall the tune immediately
and without hesitation put a name
to the broadcast.

As already stated, the majority of
these signals are short and are

usually made up of from three to
nine notes, but there are exceptions.
To facilitate their easy recognition,
I have given the musical notation of
the principal ones.

Fortunately, today European an-
nouncers are now more
conscientious in giving
their calls and repeat
them at frequent inter-
vals as the studios realise
that with the advent of
high -power transmitters
the broadcasts are heard
far beyond the bound-
aries of their respective
countries.

If you pick up a
double-barrelled Allo-
allo, followed by the
word Ici (ee-cee), put
the call down as eman-
ating from a Frenchman.
Brussels (No. 1) and
Sottens, although using
the same language, do not announce
in the same manner.

With the exception of Radio Paris,
which is known as the Poste National,
all stations belonging to the French
State include in their call the letters
P.T.T. (pay-tay-tay), standing for
Poste Telegraphes (et) Telephones,
thus showing that they form part of
the official broadcasting network.

The French private transmitters,
such as Radio Toulouse, Poste
Parisien, Radio Lyons, Radio LL,
Beziers, and so on, merely give out
their names, but exception is made
by Vitus (Paris) which styles itself
Poste Ile de France, and Juan-les-
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Pins, which announces itself as Nice-
Cannes-Juan-les-Pins. Fecamp, or
Radio Normandy, is too well known
to require any special mention.

German Network
W here German stations are con-

cerned, it is seldom you will pick
up a local broadcast from a relay,
and consequently the call heard will
be that of the main studio feeding
the group, or alternately a trans-
mission from the capital simul-
taneously broadcast by all stations.
When this occurs it is referred to as
Reichssendung and in the same way
all main stations are termed Reich-
ssender.

Such names as Langenbeig, Muh-
lacker and Heilsberg have been
abandoned; they are the names of
the actual transmitters. In their
place we hear the names of the cities
from which the programme ema-
nates, i.e., Cologne (Koeln), Stutt-
gart and Konigsberg.

Similarly, that jaw -breaker
Konigswusterhausen is now known
as the Deutschlandsender. Practically
every station-even the relays-has
its individual interval signal.

Lenb

.1.1111111.111111. .1111111111 =ME
1:11

IMMIIIMC: .1111M, .II1Mr

riA11111011=1101-111M' MINIM
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1111111KMFM !NM

The short distinctive signal of Prague

.6.10 61- 1.
do
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Another simple interval signal, Riga

For instance, Berlin (356.7 metres)
now fills programme gaps with short
musical improvisations.

Musical Morse
When the broadcast is also taken

by other transmitters the letter B
in morse (- . . .) is given repeatedly.
In order that this sound may be of
use to orchestras for the adjustment
of instruments, it is tuned to a
normal A. Hamburg's HA morse
signal has been revived.

When you hear a German relay
you can identify the origin by the
letters used. BMN represents
Bremen; FL, Flensburg; HR,



Hanover, and KL, Kiel. Stuttgart
has retained its curious gong -like
notes (C, D, G), and Leipzig spells
out in German musical terms the
name of its famous composer, Bach.
This is represented by our four
notes B flat, A, C, B.

From Switzerland
If we turn to Switzerland, we

must bear in mind that we may hear
three different languages-German
from Beromuenstcr (usually an-
nounced as Schweizerischer Landes-
)-cnder); French from Sottens and
Italian from Monte Ceneri, known
as Radio Svizzera Italiana, the nam:

r
lierlin uses a simple march tune

Pil
The Interval signal of Frankfurt

of the town being seldom mentioned.
Switzerland possesses many stu-

dios and according to the melody
used during intervals-if we listen
to Beromuenster or Sottens-we can
tell whether the programme is given
respectively by Basle, Berne, Zurich
or by Geneva or Lausanne.

Two Italian Groups
Our next move is to Italy. Here

some little attention is needed in
view of the fact that all transmitters
have been brought into two groups,
with the exception of Palermo. The
Northern stations-Milan, Trieste,
Genoa, Florence and Turin-effect
an interchange of programmes and,
consequently, whichever is respons-
ible for the entertainment will he
first in the list when any announce-
ment is made.

In the same way, Rome has its
affiliated network, and the call on
most nights may he Eh-yah (repre-
senting the initials El-A.R.) Radio
Roma -Napoli (Naples), Bari, Torino
(Turin) second() e (and) .11ilano
(Milan) second(). This indicates that
the small relays at Turin and Milan
are taking the broadcast from Rome
and thus provide in those two cities
an alternative programme for their
local listeners.

The Austrian stations present no
particular characteristics and, as a
matter of fact, although there are
many_ it is more than probable that
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you will only hear Vienna. All broad-
casts are in German, but the word
Achtung as used by the Germans
does not precede the Austrian call.

The Czechoslovak studios for the
greater part of their
programmes rely on
Prague, and it is the
call from there as well
as the short musical
interval signal you will
pick up. Radio Praha
(Prague) is usually
followed by the full
list of transmitters and
as strung out by the
announcer is quite a

mouthful.

two languages are not alike but to
an untrained ear they may possess
some similarity.

Polish is full of " ski's," whereas
Czech is redundant in Z's, A's, B's

a
-0- --0-

Chopin's " Polonaise" is used at Warsaw

ac a JJ C J J
Copenhagen s signal is easy to recognise

This list
habitually ends with
Kos-ee-tsay, Morayska-
Ost-rav-va.

Brno, for its local
programmes or when
relaying to the others,
advertises its presence
on the ether b)
four morse letters B -R-

-- - ). Some
difficulty at the outset may be ex-
perienced in differentiating between
a Polish and a Czecho broadcast: the

Galliland photo

Europe's highest wooden aerial mast
that at the 100 -kilowatt Stuttgart (Milli -
locker). The roast supports an anti -fading

aerial and is 623 ft. high
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and rolling R's. Russian, by the
way, also contains quantities of
labials and is difficult to distinguish
from Polish, but as the majority of
transmissions tuned -in from the land
of the Soviets are on the long wave-
band there is less chance of confusion.

Warsaw's Distinctive Signal
Warsaw you will know by its

attractive signal, the first bars of the
popular Chopin Polonaise, and also
by the fact that the lady presiding in
the studio clearly enunciates every
syllable of the call: Radio Polskie
Warszawa (Varsch-avva) and all the
other stations in the network.

The pronunciation of these names,
howc-,-er, differs greatly from the
way they are spelt. Lwow becomes
Lvoof ; Lodz, Woodsch; \Vilno, Weel-
no; Katowice, hat-owe-vee-tsee. In
the case of \Vilno, if you get this
station direct you will notice that
the conventional Hallo is replaced by
the word Uzcaga (00-var-ga), its
local equivalent.

Calls from Budapest
Hallo itt Radio Booda-pescht is

the way in which vou will hear the
Magyar studio at Budapest, or, for
that matter, through its relay Nyire-
gyhaza. Fortunately, the call is given
at frequent intervals in German and
French, sometimes also in English.
Moreover, almost every evening you
will pick up gipsy music from this
powerful station. The wailing sounds
of the leader's violin and the charac-
teristic tones of the marimba must
now be familiar to everybody.

In Belgium we find two different
languages, Flemish and French ; the
former sounding a cross between
English and German. Bruss,..13 (No.
1) will present itself as : Ici Liu -.sale
Ee-en-air, and No. 2 a.; Hier Brew.
sell; both have adopted distim_ tiy,
interval signals.
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You cannot mistake this one from Bucharest
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Budapest's signal is given on t ny chimes

The mention of Flemish naturally
brings me to the Dutch transmitters
Hilversum and Huizen (Hoyzen),
but as their calls are given repeatedly
I do not think that the listener need
ever have any doubts regarding their
identity.

A Tricky Job
It is not an easy task to define

the differences between the Swedish,
Norwegian and the Danish languages,
as they possess many similarities.
Swedish, perhaps, appears to be
softer than the others and the
announcer indulges in a sing -song
intonation. We have no interval
signal to guide us, but if in doubt
must wait until you hear : Stockholm-
Mott-talla.

Oslo, on the other hand, has
opening and closing signature tunes
of a carillon character; also it is
pronounced: Ou-zlo. Most of the
relays, even Trondelag (Trondheim)
take their entertainments from the
capital. It is seldom one
picks up an individual call.

Twelfth Century Tunes
There can be very little

doubt regarding the Danes,
as here again we have oft
repeated announcements of :
Kalundborg - Kobenhavn og
Danmarks Kortbolge-sender,
by which the three stations
are mentioned. The tinldy
tune one hears between
broadcasts, a melody, by the
way, which dates back to the
twelfth century, is not easily
forgotten.

Spain, today, gives us
fewer opportunities of listen-
ing to her programmes; her
stations still at comparatively
low power are lost amidst
the louder voices of the new
European stentors. But from
time to time it may be your
luck to tune -in San Sebastian
(EAJ8), Madrid (EAJ7), or
Barcelona (EAJ1). All give
out their calls in extenso with
the letters and number,

but in Spanish only.
The first named is

heard as: San -say -bas -
tee -yarn, and EAJ8 as:
Eh-ah-hota ocho; Bar-
celona in Catalan is
lisped, namely, Barthell-
owe-na, and the capital
studio EAJ7 gives you
to understand every
time that it is the

" key " of the Union Radio network.
Not one of these studios has a dis-
tinctive signal, but occasionally a
melody is played at the opening
of the broadcasts.

Portugal possesses two stations,
and although the State
transmitter at Barcarena
works on 476.9 metres,
a channel shared with
Trondheim (Norway),
as the latter usually
closes down early the
Lisbon programme may
be captured in the later
evening hours.

Portuguese is rather
akin to Spanish, but
sounds somewhat " roughish."

As a new station it announces fre-
quently, namely : Emissora Nacional,
Radio Lisboa, but, unfortunately, so
far has no interval signal. Parede,
its private competitor on 291 metres,
will be found now and again in the
background of K6nigsberg; in an-

nouncements it makes a constant
reference to the Radio Club of Costa
do Sol.

In the space allotted to me for
this article, it is impossible to include
the calls of every European nation
possessing a broadcasting system, but
if  the listener, when making up a
log, is capable of identifying the main
stations, either by means of calls,
interval signals, wavelength used or
language heard, it is evident that
other captures made at later dates,
although not corresponding with
channels already noted, will be found
easier to classify.

Accurate identification is only

r
r

The interval signal of Monte Ceneri

Photopress photo
One of the huge anti -fading masts at the Bisam-
berg transmitter in Austria. This mast is about
SOO ft. high -200 ft. shorter than those of the new

Doitwich transmitter
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Lahti's signal-not often logged

V 

possible when a log has been com-
piled in order of wavelengths or
frequencies, or alternately if the
listener is capable of understanding a
number of languages and thus able
to state immediately the nationality
of the broadcast tuned -in.

Easy to Make a Log
The making of a log is an easy

matter if you care to tune -in a
powerful main transmitter and, after
consulting the programmes, ascertain
the names of the stations acting as
relays in the same network. It is
obvious that if a programme is
captured from, say, Prague, and the
dial readings jotted down, and then,
if when slowly twirling the condenser
the same radio entertainment is
heard on other degrees, it is a simple
matter by comparison to establish
the readings which correspond with
the relays.

Accurate tuning, however, is essen-
tial, but the listener, gradually gain-
ing experience, will soon be able to
distinguish the difference in language
of two neighbouring transmitters.
He will be able to state in full
confidence " that is not Rome but
Stockholm," or, " Why, of course,
this is Hamburg, not Toulouse."

The sound of the foreign tongues
will become familiar, and although
he may not understand the sentences,
without hesitation he will recognise
the nationality of the transmitter.
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The A.C. voltage across a

component may, if desired, often
be increased by putting a suit-
able condenser in series with it,
and this less fan i'iar method of
increasing the voltage some-
times has advantages over the
usual oie cf us ng a trans-
former or an auto -transformer.

In the application, which is

described in this article, use is
made of the "resonance" pro-
perties of simple series circuits
containing resistance, induc-

tance, and capacity

Condensers for V oltage

Step-up Purposes
By E. C. WADLOW, Ph.D., B.Sc.

THE method of obtaining an
increase in voltage across a
component by using a con-

denser in series with it depends for
its working on certain properties of
simple series circuits, and these will
first of all be briefly considered.

Apparatus used for sound repro-
duction often has a lagging power -
factor or, in other words, may be
considered as consisting of a resist-
ance and an inductance in series. If
a voltage E is applied to such a
component, as in Fig. 1, the total

L

h'ig. 1.-Simple series circuit associated
with a lagging power factor

current t taken will be given by the
equation

-2 - (1)-VR2+ (WO2 /R
X2 Z

Here R is the resistance of
the component, measured in
ohms, L its inductance in
henries, and w is the supply
frequency in cycles per
second. x is the reactance of
the component, in ohms, and
the impedance of the com-
ponent z (ohms) is given by

== x2.

If a condenser of capacity
c farads is placed in series
with the component the circuit
becomes as shown in Fig. 2.
The current I, for the same
applied voltage E will now
be given by

E

11
- -

VR2+ (wl- -1)2 = VR2 z,
(2)

The current in this circuit may
evidently be changed by altering
only the value of C. It will obviously
have a maximum value when

1

WL - = 0
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H.M.V. photo

This huge eighty -ton press
stamps out the cases for
ninety fixed condensers is.

one operation

and will then be given by ri =

When this state of affairs is obtained
the circuit is said to be at " re-
sonance."

The voltage across any section of
the series circuit is given by .the
product of the impedance of the
section and of the current passing.
Thus the voltage across the com-
pon,. nt consisting of R and L in
Fig. 2 is given by

ER+1 '= 11 \/R2 (rof.)2.

If 1, for Fig. 2 is greater than i for

R L

Fig. 2.-Similar to Fig. I, but with the addition
of capacity in series. The current in this circuit

is varied by the value of C

Fig. 1-E, R, and L being identical in
both cases-it will be obvious that
the voltage, ER+L. across the com-
ponent in the second circuit will
be greater than the voltage E across
the same component in the first
circuit.

The variation in the total im-
pedance of the circuit may altLrna-
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WL

R 2,

( c )

\  Z

Fig. 3.-Vector diag...1,ns showing the resultant effect of varying the capacity C.
will be seen in C that R=Z, therefore the current is at its maximum value

tively be consick red by reference to
vector diagrams. In Fig. 3, a illus-
trates the case of Fig. 1 where the
condenser is absent. When a large
condenser is introduced, as at b, the
total impedance z, will be less than
z, the impedance of the component
alone, and the current taken by the
circuit, t is increased. c illustrates
the case where 1/we = wi. z, then
equals R, its minimum value, and
hence the current is a maximum.

Circuit Reactance
As the value of c is reduced below

this figure, it will be seen from d
that zi begins to increase again, and
hence the current falls. The react-
ance of the circuit as a whole, x is
given by the projection of the z,
impedance vector on the ordinate
axis, and is indicated in the four
cases illustrated.

Fig. 4 shows the results obtained
when this method of voltage step-up
was applied to a gramophone motor.
This may be taken as a typical
component which may, in certain
circumstances, require an increased
operating voltage.

In this instance, the desirability of
obtaining an increase may arise
from the fact that motors are
generally made to operate on a range
of voltage from 200 to 250 without
any alteration to the windings.

Torques Ratios
The ratio of the torques developed

on 200 volts and 250 volts respec-
tively is approximately as 2002 is to
2502, that is, as 1 : 1.56, and if the
supply voltage is 200, an increase
may be desirable and necessary for
home recording experiments, or for
driving an automatic gramophone.

The particular test illustrated was
carded out with a supply voltage

of 230 volts, though any other value
may have been chosen, and would
show the effect of the series con-
denser equally well.

It will be observed that as the
value of the condenser is increased,
the current, and hence also the
voltage across condenser and motor
respectively, increases very rapidly,
and at resonance reaches values
which may be high enough to cause
considerable overheating of the
motor, and perhaps breakdown of
the insulation. In this particular
instance, the maximum voltage
across the motor was 345 volts at
resonance.

The value of the condenser to give
200 volts across the motor was about
55 microfarad, while .75 micro -

farad gave 250 volts. Care must
therefore be exercised in carrying out

100

240

800

(d)
It

modifications of the nature described
in this article, and it is necessary to
measure the voltages developed in
order to avoid trouble.

For this purpose an electrostatic
voltmeter is essential if the volt-
meter is to be subsequently removed.
Other types which take current in
their operation may give entirely
fallacious results.

Series of Voltage Measurements
This is well illustrated by com-

paring Fig. 4 with Fig. 5. The
latter shows a series of voltage
measurements made on the same
motor with a moving -iron type of
voltmeter. The maximum voltage
across the motor with the latter volt -
meta in position was 266 volts with
a condenser value of 2.6 microfarad.

On removal of the voltmeter frog

PE5ONA NC E CuovI.5 ELECTROSTAT IC \AAA -METE Q

4F "

0.10

a

03

2 3

SeRM, h16,242 r

Fig. 4.-Showing the voltage step-up effect when the system was applied to an electric
gramophone Motor
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the circuit, the voltage across the
motor reverts to the figure given by
Fig. 4 for 2.6 microfarads, namely,
295 volts. The value of the con-
denser to give resonance is also
very much in error.

If an attempt is made to calculate
the required capacity, it is necessary
to observe that the value of R to be
used in the above equations is not
necessarily equal to the D.C.
resistance of the component. In the
case of the motor, additional power
is required to supply the resistance
losses in the rotor windings, which
carry induced currents essential to
the operation of the motor, and to
supply certain iron losses.

Stator Windings
In the particular motor which

provided the data for Fig. 4 the only
accessible D.C. resistance was that
of the stator windings, which had a
resistahce, when hot, of about 750
ohms. The effective resistance
(R of Fig. 3) on 250 volts A.C. 50
cycles was about 2,160 ohms-a very
considerable increase.

The value of the effective resist-
ance, being determined by the
general design of the motor, cannot
easily be calculated, and bears no
fixed ratio to the D.C. resistance of
the stator windings. It may, how-
ever, readily be determined if the
current and watts taken by the motor
at a given voltage are known.

Thus, on 250 volts this particular
motor took .0745 ampere and 11.9
watts. The total impedance was
therefore

250
z = -.0745 =3'350 ohms (approx.).

Power Factor = Watts =0.64 =cos 4
volt -amps.

Effective Resistance = z cos @ =-
3,350 x 0.64 = 2,140 ohms

(approx.).
It should p. rhaps also be added

that the effective resistance may not
be independent of the voltage across
the ccrnponent. For instance, the
effective resistance of the above
motor on 50 cycles was found to
he as shown in the following table.

TABLE 1.

Volts
across
Motor

Effective
Resistance
(Ohms)

100 2,450
200 2,240
250 2,160

A study of this example, and of
the vector diagrams of Fig. 3 will

serve to indicate some of the limita-
tions of this method of obtaining
increased voltages.

For instance, its application is
limited to circuits containing induct-
ance. If the impedance of the
component is entirely resistive, no
voltage increase is possible with the
series condenser method, which is
here at a distinct disadvantage when
compared with the use of a trans-
former.

This, however, is a particular case.

250

St,Ac:
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lie in the fact that suitable small
condensers may already be available,
and, if not, they can readily he
purchased in units to build up any
value required. These con; idera-
tions do not apply in the case of
transformers.

In describing the experiments on
the gramophone motor, considerable
emphasis was placed on the necessity
for careful measurement of the
voltages resulting from the addition
of the condensers. Precautions are

Conincnisua PICQOFACI..
Fig. 5.-By comparison with Fig. 4, where the readings were obtained with an electro-
static voltmeter, it will be seen what fallacious results are obtained when the meter

takes any current from the circuit

It is easy to show that, in general,
the ratio of the supply voltage to the
maximum voltage obtainable across
the component is equal to

R Power Factor of
A/ R2 (wL)2 the Component.

The method is therefore most suit-
able for use with components of
low power factor-the lower the
power factor the higher the voltage
obtainable for a given supply voltage.

Again, it will be seen from the
condition which is satisfied at
resonance, namely, wL = 1 /we, that
a low inductance necessitates the
use of a high value of capacity, and
hence an expensive condenser.

The condenser method of in-
creasing voltages is therefore mainly
limited to use with small components
of low power factor, and of high
inductance. Under these circum-
stances it may be more economical
in anv case to use a condenser
instead of a transformer.

From the point of view of th.,
experimenter, however, the advan-
tage of the method will probably

43

necessary, of course, with any
method of increasing the voltage,
unless the change is carried out to
specific and reliable information.

Components which may usefully
be employed as above described will
be designed for operation on a
certain voltage range only, and the
maximum figures given by the
makers should generally not be
exceeded.

However, there are several in-
stances, particularly on 200 -volt
supplies, where a voltage increase is
sometimes desirable, and where it
can be carried out to give improved
results without any risk of damage
through overload.

Although, in this article, only the
use of condensers to give a voltage
increase has been discussed, it will
be seen that under certain circum-
stances they may be used in a similar
nanner to cut down the voltage
across a component. When this i;
being done, similar nrecautions t:)
those already outli-p-:e should
generally be ob ;erved.
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The £5 5s.

Battery
Four

By the " W.M."
Technical Staff

Last month, it will be remembered, we showed how to add a low -frequency stage

to the simple two-valver described in the December issue of " W.M." Here we

go one step further and add a stage of high -frequency amplification to the three-

valver. New readers should note that this four-valver can be built for £5 5s.;

this price including every accessory with the exception of the cabinet

THIS is a design that has
graduated out of the two
cheap and simple sets des-

cribed in the December, 1934, and
January, 1935, issues of "Wireless
Magazine." First we showed how
to built a two -valuer, and afterwards
we added a low -frequency stage :
now we show how to build a four-
valver.

Standard Components
Nearly all the parts used in the

previous two sets can be made use
of again in this month's design, but
some additional parts will, of course,
also be needed. As the components
employed are quite standard produc-
tions there should be no difficulty
in obtaining supplies.

The valve combination used in
the £5 5s. Battery Four is a screen -
grid high -frequency stage, leaky -grid
detector, transformer -coupled low -
frequency stage and a resistance -
coupled pentode (or triode) output
valve. This is a combination that
gives a reasonable degree of selec-
tivity because of its two tuned cir-
cuits. It also gives adequate range
and power.

But details are better than general-
isations, so let us analyse the circuit
so that we can understand just what
is what.

In the first place it will be seen
that the aerial is taken to the first
coil through a .0001-microfarad
fixed condenser; this, of course, is
to increase the selectivity. Built
into the tuning coil itself and thus
forming an integral part of it is a
further .00003-microfarad condenser;

this is in circuit only when the set
is used for long -wave reception.

In this way adequate selectivity
is obtained where it is most required
-and that is particularly true if you
live anywhere near Droitwich.

As the high -frequency stage is a
straight screen -grid type, there are
no complications about this part of
the circuit. The input is fed direct
to the grid and to avoid the need
for a pot( ntiometer a separate tappi-v

SHOWING THE FOUR VALVES IN POSITION
A rear view of the completed set, showing the four valves. From left to right they are
the pentode, first low frequency amplifier, metallised detector, and the screen -grid

high -frequency amplifier
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is provided for supplying voltage to
the screen; this is marked H.T.-, 1.

It will further be noted that this
part of the circuit is decoupled by
means of a .25-microfarad condenser.

In the anode circuit of the screen -
grid valve there is a high -frequency
choke, which should be of an
efficient type so that the maximum
signal strength is passed on to the
detector valve, which is coupled to
the first by the tuned -grid method.

Tuning Circuit
Between these two valves there

is a coupling condenser of .0001
microfarad, immediately followed
by the grid coil, which is tuned (as
is the aerial coil) by a .0005 -micro -
farad condenser. Separate tuning
has been employed for both tuned
circuits so that those who have a
couple of spare condensers by them
can make use of them without going
to the expense of buying new ones.

The detector grid leak and con-
denser have the usual values of
2 megohms and .0003 microfarad.
Reaction, it will be seen, is arranged
on the differential principle. That is,
the reaction condenser has two sets
of fixed plates and the action is such
that there is always the same by-pass
capacity across the anode and fila-
ment of the detector valve.

Not SD Efficient
A second high -frequency choke

is used in the detector anode circuit,
but this need not be of quite such
an efficient type as that employed
in the anode circuit of the high -
frequency valve.

There is nothing unusual about
the connections of the low -frequency
transformer. Remember, though,
that should the set fail to give good
results it is worth while to try

Wireless Magazine. Ithruary 1935

CLOSE-UP OF THE LOW -FREQUENCY SIDI,
There is no need for m to emphasise the simple baseboard construction adopted for
this set. Note the position of the low -frequency transformer-in the first low -frequency

stage, not the second

SHOWING THE HIGH -FREQUENCY STAGE
There are but few components in the high frequency stage. The aerial coil is mounted

on a small piece of wood close to the aerial -tuning condenser

RATHER AN U US UAL PANEL LAYOUT
The panel layout of the £5 5s. Battery Four does not follow the usual symmetrical lines ;

efficiency being more desirable than appearance in this set
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reversing the connections either to
the primary or to the secondary.

The intermediate low -frequency
stage is resistance coupled to the
output valve. A 30,000 -ohm resist-
ance and a .1-microfarad coupling
condenser are used for this pur-
pose. The two 5,000 -ohm resist-
ances and the .05- and .25 -micro -
farad fixed condensers are for
decoupling the detector and low -
frequency stages respectively.

Associated with the output valve
are further resistances and con-
densers. The two resistances of
350 and 150 ohms are for providing
the output valve and the intermediate
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low -frequency stage with automatic
grid bias.

The 150 -ohm resistance is by-
passed by a condenser of .2 micro -
farads, while the two are by-passed
by an electrolytic condenser of 25
microfarads. The latter must be
connected up with due regard to
the proper polarity.

Note that the screen of the pen-
tode is supplied with the same

voltage as the anode ; this is in
accordance with the makers' recom-
mendations. The screen circuit is
by-passed by a condenser of .1
microfarad.

Without any alteration of the
circuit or the set in any way it is
possible to substitute a triode power
valve for the pentode if desired. This
course may appeal to those who
already have one or two spare valves

or who can get them from their
friends.

That covers the main features of
the design, which on test has proved
to do everything that can he expected
of a set of the type. Range is ade-
quate and the volume of reproduc-
tion from thirty or forty foreign
stations leaves nothing to be desired.

Whilst full constructional details
in the way of photographs and
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drawings appear in these pages it
should be remembered that a full-
size blueprint is available to readers
at half price, that is 9d., post paid,
if the coupon on the last page is
used by February 28.

When it comes to actual con-
struction there is little that need be
said, for everything is very simple
and straightforward. Although for
the sake of simplicity the aerial coil
has been shown in the blueprint in a
vertical position it is actually
mounted horizontally, as will be
clear from the photographs. This is
to avoid interaction between the
aerial coil and the tuned -grid coil.

Capacity Shield
There is also a vertical partition

screen between the aerial -tuning
side of the set and the tuned -grid
side; this screen acts rather as a
capacity shield between the wires
than as a magnetic screen between
the coils, which is why the latter are
mounted with their axes at right
angles.

One other point to note is that the
.2 microfarad condenser used as a
grid -bias by-pass is composed of a
.1 + .1 microfarad condenser; this
is used because it was employed in
the previous designs. Those who
are starting this set from scratch,
as it were, can use an ordinary
.2-microfarad type.

Five Controls
Apart from these special points

there is nothing that the beginner
will not be able to understand from
the ilingram on page 46 or the
full-size blueprint.

There are five controls in all, three

V
0A1

.0001

MT+1 A

Az

 00003

.0005
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PLAN VIEW OF THE £5 5s. BATTERY FOUR
This photograph will be found of extreme value if it is used in conjunction with the scale
reproduction of the blueprint on the opposite page. All the wiring is on one side of the

baseboard only so making construction particularly easy

condensers and two switches. The
condensers, from left to right, are
for aerial tuning, grid tuning, and
reaction; the switch on the left is
for wave -changing and that on the
right for putting the set on and off.

There will be very little difficulty
about the operation of the two
tuning condensers as their readings
will remain practically the same at
all wavelengths.

When the set is first put into
operation it is important to adjust
the anode voltages properly. The
battery should be of 120 volts as
some of this will be lost any-
way because of the incorporation
of automatic grid bias. This is
not a great disadvantage, though,
when the convenience of the

system is taken into consideration.
Quite apart from the saving of

connecting leads, the grid bias will
automatically fall as the voltage of
the battery decreases so that the
grid bias will always be in more or
less correct proportion to the applied
anode voltages and quality will not
suffer as the battery runs down.

Suitable Voltages
H.T. 1, which supplies the screen

of the high -frequency valve, should
be plugged in at about 80 volts,
while H.T.+ 2 should be plugged
into the 120 -volt tapping. There is,
of course, no objection to the use of
a 150 -volt battery, in which H.T. + 2
should be plugged into 150 volts.

It is best to start reception on the

to
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CIRCUIT OF THE £5 Ss. BATTERY FOUR
The circuit of this efficient battery four-valver is, on the whole, quite simple and conventional. The valve combination consists of
an ordinary high frequency amplifier, leaky -grid detector transformer coupled to the first low frequency stage: this stage is then

resistance -capacity coupled to the output pentode
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HIGH -FREQUENCY END OF THE SET
.4 rather unusual close-up showing the screen dividing
the high frequency side from the rest of the set. Two

aerial tappings and an earth socket are provided

medium waves as there are more
stations working on that band and it
is easier to pick up a selection of
programmes. To adjust the set for
this waveband, pull out the wave -
change switch on the right (push it
in for long waves) and, of course,
pull out the right-hand knob to
switch the set on.

Operating Hints
Adjust the reaction condenser to

its minimum point (that is, turn the
knob in an anti -clockwise direction

as far as possible) and
then slowly turn the
two main tuning dials.
Keep them more or
less in step as far as
the readings are con-
cerned until a station
is picked up. After a
few minutes' experi-
ence it will be simple
enough to see how
far the dials are actu-
ally out of step.

For distant stations
it will be necessary to
apply a certain a-
mount of reaction and
to do this the knob
of the reaction con-
denser is turned in a
clockwise direction.
Do not advance the
reaction control too
far or the set will
burst into oscillation
and the quality of
reproduction will be
spoiled.

When it is desired
to use a pick-up this
should be connected

across the 150 -ohm bias resistance
associated with the intermediate
low -frequency valve. Most modern
pick-ups give an output of the order
of .75 volt and the 362 HL2 valve
will be well loaded.

On the other hand, if an
older type of pick-up giving an
output of the order of 1.5 volts is
employed, then the HL2 valve is
liable to be overloaded and it
will be better to use the 363 L2
in the intermediate low -frequency
stage.

COMPONENTS NEEDED FOR THE £5

Do You ?
At this time of the year there are

usually some signs in the
household of the forthcoming activi-
ties which cause chaos and confusion
under the name of " spi ing cleaning."

From the radio point of view-and,
after all, that is all that we construc-
tors are concerned with-it is not so
good.

The poor old receiver gets no
attention; another year's dust is
allowed to accumulate with dire
results to its efficiency.

Have you ever thought that, apart
from mesfing about with the circuit,
it would be a good plan to give the
innards of the receiver a thorough
spring-clean ? It is quite possible
that some of the weird results which
you have been moaning about will
vanish when you have completed the
dry-cleaning process, as it is surpris-
ing what loss of efficiency a little dust
will cause.

Turn your attention to the vanable
condensers and give the vanes a
good clean out with the aid of pipe
cleaners. Inspect all resistances and
grid -leak holders, removing all dust
and making quite sure that the

corrosion.
Examine the switch movements

and make certain that the operation
is still efficient and all current -
carrying points clean. Valve holders
should receive their share of your
attention and all dust should be
removed, as it is surprising what
leakage can be produced by this,
together with any dampness which
may be in the atmosphere. S.

5s. BATTERY FOUR
BASEBOARD s. d. HOLDERS, VALVE s. d.

I -5 -ply, 16 in. by 9 in. ... say 1 6 3-W.B. four -pin . 1 6

CHOKES, HIGH -FREQUENCY 1-W.B. five -pin ... 8

1-Graham Farish, type Snap
1-Graham Farish Ohmic...

2
2

0
6 PLUGS, TERMINALS, ETC.

COILS 4- Clix wander plugs, marked :
H.T.+1, H.T.± 2, H.T.-

2 B.T.S., type Droitwich 7 0 2-Clix spade terminals, marked :
CONDENSERS, FIXED L.T.+, L.T.-

5--Clix metal sockets
4

2 --Franklin .0001-microfarad 1 0
I-Franklin .0003-microfarad 8 RESISTANCES, FIXED
1 --Franklin .05-microfarad
2-Franklin .1-microfarad
1-Franklin-.1-1-.1-rnicrofarad ...
2-Franklin .25-microfarad
l--T.C.C.25-microf arad electrolytic,

type 511

I

2
1

2

2

0
0
6
8

6

1-Franklin 150 -ohm, type 14 -watt
1-Franklin 350 -ohm, type 1/4 -watt
2 --Franklin 5,000 - ohm, type

1 --Franklin 30,000 - ohm, type
1/2 -watt

6

0

CONDENSERS, VARIABLE 1-Franklin y2 - megohm, type
2-Ormond .0005-microfarad, type

4 6

I/2 -watt
1-Franklin 2 - megohm, type

6

1-Graham Farish .0003-microfa rad
'4 -watt

differential reaction type 2 0 SUNDRIES
DIALS, SLOW-MOTION Ebonite strip 5 in. by 1 in. by ,15, in.

2-Ormond, type 11/361 ... 2 6 say
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s. d.
3 Doz. I/2 -in. wood screws say 6
Connecting wire and sleeving say 9
3 yds. thin flex ... 3
Aluminium for screen 6 in. by 9 in.

say 6
Wood for panel 16 in. by 6 In. by

-Ar in. . 9
SWITCHES

1-Goltone two -point push-pull 71/2
1-Goltone three-point push-pull 1W-'2

TRANSFORMER- LOW -FREQUENCY
4-Graham Farish, ratio 1:3.5, type

6 9

ACCESSORIES
BATTERIES

1-Marconiphonc 120 -volt ... 11 0
1--Exide 2 -volt accumulator, type

DTG 4 6

LOUD -SPEAKER
1-W.B., type Stentorian Baby ... 1 2 e

VALVES
1-362 SG2 7 6
2-362 HL2 L2 7
1-362 ME2 10 0
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A Radio Fan's Causerie : : Conducted by BM/PRESS
Bad Deliveries

MY remarks about bad com-
ponent deliveries in the
December issue of "W.M."

have brought forth two long letters
from readers who have suffered in
this way. For instance, Mr. F. G.
Bannister, of Macclesfield, says:

" Despite my keenness about home
construction, I am beginning to
wonder if it is really worth while
nowadays, for, after all, the old-
fashioned style of circuit which one
could ' tinker ' with and adjust to
one's delight (and sometimes dis-
appointment) is a thing of the past,
and in place we have more com-
plicated `supers'
which, unless one is
really well up in tech-
nical knowledge (and
not all of us are fortu-
nate in this respect),
are better left as the
designer gives them.

" Another drawback
with which the con-
structor has to face is
£ s. d. I built early
this year the Merry-
maker Super, using
specified parts which
cost £15 5s. without
loud -speaker or cabinet.

" The results I have
obtained are definitely
disappointing and do not

by any means equal those obtainable
from a factory -built set costing
£10 10s. or thereabouts.

" I do not mean to imply that the
design is at fault, but I think I have
been unlucky in receiving com-
ponents which are not up to stan-
dard. I have had to return the coils;
some resistances have been found
faulty; and also I have had trouble
with three of the valves, two of
which are now back at the makers
for test, and I am living in hopes
that they may prove the source of
my trouble and that when I receive
them back I may look forward to
res Its being obtained which are at

least in accordance with those to be
expected of this set.

My observations above are not
in form of a grumble, but to empha-
sise the necessity of lower -priced
components to enable the con-
structor to compete ' with the
price of the manufactured set, for,
after all, few of us are able to pay
an extra ' fiver ' without feeling
some pinch somewhere.

"I also think manufacturers of
components ought to put their
' house in order ' to enable them
to reply to queries in a straight-
forward manner, which I am sorry
to say they do not at the present

seem keen about."

I ke , piton.
TWO DESIGNERS-FOR THE OUTSIDE AND THE INSIDE

Mr. Wells Coates (right), the well-known architectural and decorative
designer, discusses with Mr. E.J.Wyborn, Ekco's chief engineer, one of the

latest radio cabinets
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Still More Complaints
Well, that is that, but

Mr. C. D. Smith, of
Finchley, also has simi-
lar grouses. Here are
some points from his
letter :

" In the beginning of
April last I obtained
from one of the best
kit suppliers known
your Universal Merry-
maker. I started to
check over, and found
some resistances were
missing, and some I
had but didn't want.
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1I.M.1". photo
MINIATURE TRANSMITTER FOR SET TESTING .

Making use of a miniature transmitter to test a production set. Note the screened cage to
decrease the amount of " mush" picked up from machines in the factory

" Went back to them with the
surplus, and told them what I
wanted. In spite of their advertise-
ments they had not got them, and
finally I had to go to the makers of
the resistances myself.

" Then I started building the set..
wired up and finally we were read -
to test. But we hadn't really go:
going, for on trying to insert the
valves, discovered that although
continental valve holders are re-
quired, English type had beer
supplied.

Down comes all the wiring and
the valve holders returned for ex-
change. Three weeks later they
arrived, and but for the fact
that one of them was minus
a hole in its leg, everything
was looking rosy.

" Alas! along comes the
news that ' W.M.' had slipped
up and quoted the incorrect
mains resistance. I thought
it was curious that I got a
12s. 6d. resistance for 8s.
That's not like these wireless
people.

" Back it goes, and we
settle down for another two
weeks.

" It has come and is duly
installed. Switch on! Terri-
fic howl, getting more terrific
when the volume control is
turned up. More messing

NOT WHAT YOU THINK !
No-not another spot of bother !
Just Clapham and Dwyer trying

out their new portable set

about-finally traced it to the coil
unit switches.

" Out it comes and back it goes
with dirty contacts. The nice neat
wiring by this time
looks l_ke mother's
wool after the cat's had
a bit of fun. This
time we mly- had to
wait sir. weeks. I
expect tla: the three
or fair reminders I
sent mate :hem sit up
and take notice.

" Now mc are ready.
Switch on-pulls in
the Kationa all rig it,

Pye photo
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but very bad hum. Must be our
mains. Very well, we'll try it in
the next district on A.C.-it's worse.

" Get aforesaid kit people ' to
test' throughly to discover bad
component or such like, and so we
did.

" Finally had to go and collect it
as they were too busy to dispatch it.
Never mind, they only kept it a
fortnight that time, and they said
it was O.K. now.

" Arrived home and switched on,
and it was just the same. Would
you believe it ? Still we went into
the next district and tried it on A.C.,
and it was O.K. on A.C.

" But why should the hum be
so loud on D.C. ? (Even mercury -
arc rectifier ?)

" After more messing about,
making tests, inquiries, suggestions
and getting every Tom, Dick and
Harry's opinions, it was decided to
fit an additional choke on the
negative pole of the mains. This
choke the aforementioned kit people
would get and dispatch to me in two

31,1coni ph
RADIO THERAPY

This apparatus generates high -frequency
currents that have a definite therapeutic
value; doctors are taking great interest

in such forms of treatment

days. Waited patiently for a week,
and then, on my reminding them
that Christmas was drawing near,
they discovered that it had come
in that very morning.

" Put choke into circuit-nothing
doing, more messing about, we're
getting expert at messing about and
found it was our old friend the coil
unit-something wrong with his
innards.'



" Took it back to the makers, who will dispatch it in the
morning, as there is not much the matter with it.

" But they didn't say which morning, and I forgot to
ask them. However, I rang them up to -day, and they are
still going to dispatch it in the morning. As a matter of
fact, it was overlooked by the dispatching department.
I suppose they found it kicking' about on the floor.
Anyway, I eagerly await to see if they remember it this time.

" I've ordered my cabinet, for what is a wireless set
without a cabinet (yes, and what is a cabinet without a
wireless set ?) and that is the reason that although the
cabinet, prc-nised in ten days, is about a week overdue,
I am not hurrying them.

" I have the idea that there were one or two other little
' snags,' but I can't remember all of them. Eight months to
build a wireless set, and not going yet (except backwards and
forwards). Still, we live in hopes."

Television Experiments
A friend of mine has had a lot of fun recently fitting up a

disc television receiver. He is using only a small battery
set to drive it, but is very enthusiastic about the results.
He had never seen any television, by the way, until he got
his own receiver going.

The first time he tried it out the picture was upside down
and reversed: that is, what should have been black came out
white, and vice versa. He altered the amplifier section
and then got the picture the right way round, but still
upside down.

At the third attempt he reversed the mounting of the
motor, which put the picture " on its feet," as it were. Now
he wants to graduate to a more ambitious system of reception,
but the expense goes up rapidly when you want to change
from a simple disc to a mirror drum.

There is no doubt that television will hold a great deal
of interest for many experimenters when the position has
really been sorted out and put on a proper basis.

One -valve Short-wave Results
Just out of curiosity I have been trying out a one -valve

short -waver. As a flat -dweller I am very restricted as regards
aerial arrangements and the only convenient earth I can
get, besides a copper plate under the carpet, is a gas pipe.

Nevertheless, even
with an aerial only 12
ft. long I have had some
remarkably interesting
results. Quite early in
the evening I have had
several American sta-
tions coming through
at really good phone
strength. Which just
shows what the short
waves can do!

And isn't it strange
to go back to head-
phones ? It must be
nearly eight years since
I have used them, but
they do give you the
feeling that you are
really doing something
in radio. If I am not
careful I shall find -

( I E

WE COULDN'T DO WITHOUT THE MIKE NOW !
Public-address has become so much a part of our everyday lives that its

use is nowadays taken for granted
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TEN YEARS OF THE BEST
IN RADIO

THIS
is the 121st issue of " Wireless Magazine,"

which means that we have completed ten years
of existence.

Right from its inception " Wireless Magazine " has
been recognised as the leader in its field ; it has set
itself a high standard-a standard that can be

maintained only by the exercise of constant care and
deliberation on the part of those responsible for its
production.

During its first ten years " Wireless Magazine "
has numbered among its contributors most of the
important personalities in the radio world ; we have
been able to present our readers with articles by such
men as J. Godchaux Abrahams, BM/PRESS, Noel
Bonavia-Hunt, Arthur Burrows, Dr. Alfred Gradenwitz,
Percy W. Harris, Baynham Honri, Alan Hunter, W.
lames, Kenneth lowers, Marchese Marconi, D. Sisson
Relph, J. H. Reyner, E. H. Robinson, Captain H. J.
Round, Marcus G. Scroggie, P. K. Turner, Paul Tyers,
Kenneth Ullyett and Whitaker -Wilson.

Indeed, no efforts have been spared to make
" Wireless Magazine " what it now is-the best and
most complete radio monthly in the world.

Con,, PII9l0
A PEEP BEHIND THE SCENES

A corner of a mains valve assembly shop. Note the elaborate
ventilating system-needed because many of the machines are

gas heated
self bitten by the short-
wave bug.

At any rate, I have
learned one or two use-
ful things about short-
wave reception by using
this single valver. A
really good slow-motion
dial is absolutely essen-
tial-something of the
1:50 or 1:100 type is
needed for tuning.

Moreover, it is just as
necessary to have a very
slow-motion control
on the reaction con-
denser, for the setting
of this is quite as critical
as that of the aerial
circuit.

BM/PRESS
I ondon, W.0 .1.
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Every possible cornjort is provided for
workers in the testing -room of the
Siemens' Berlin factory, even to flowers
on the window -sills and curtained
windows. Every German set has to undergo

extensive tests before being sold

In some initial experiments with
such an amplifier, making use of a
Catkin MH4 as the first valve and
a Marconi PT25 as output, I
imagined that transformer coupling
would be necessary to load the out-
put valve. I found that this supposi-
tion was erroneous, and that, with
straight resistance -capacity coupling,
using a loud needle and an efficient
pick-up, the output valve could be
nearly fully loaded on average
records, and that on very loud records
there were signs of overloading.

The circuit, together with the
list of parts required, gives all the
particulars necessary. As there are

Building a Two valve
Here we present details of an
A.C.-operated amplifier using
only two valves and which gives
an undistorted output of 10 watts
-volume more than ample for
an average hall. Although in-
tended for gramophone work,
the amplifier will be found ideal
for connection to a radio unit

TEN watts of undistorted
output is far too much for an
ordinary living -room, and is

likely to be a nuisance to one's
neighbours in flats and semi-
detached houses.

The legitimate function of an
output valve of this handling capa-
city is for very large rooms, for
supplying gramophone dance music,
and for public - address work
generally.

Many who would like to build a
really powerful amplifier have been
kept off the adventure by the high
cost which has become associated
in the minds of most people with
these instruments.

If one uses a triode output valve,
which is supposed to be imperative
for really high-class reproduction,
something over £4 must he given

10-watt Amplifer
By Captain E. H. ROBINSON

for this valve alone, to say nothing
of the fact that these triodes take
a current of at least 120 milliamperes
at 500 volts, with the resultant
specially designed and expensive
mains apparatus. In addition to
this at least two valves have to
pi ecede the output stage.

The high -efficiency mains pen-
todes give an altogether different
aspect to the problem. With the
Marconi PT25 or the Mullard
PM24D as the output valve, a
two -valve amplifier will provide
ample volume for dance music in
quite a large hall, and since the
combined anode and screen current
for this class of valve is well within
the capabilities of an ordinary 500 -
volt mains unit, design and construc-
tion are easy. The cost, too, is under
£12, which is cheap considering the
many uses to which the apparatus
can be put.
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no iron circuits in the amplifier there
is little danger of any interaction
between the mains apparatus and
the coupling circuits. Indeed, work-
ing without any earth connection,
the amplifier, as I made it, is en-
tirely free from any suspicion of
hum.

Rectifying Circuit
The rectifier is on generous lines,

and makes use of an indirectly -
heated valve. The one I chose was
the Osram U14, capable of delivering
a smoothed supply of 500 volts 120
milliamperes. The actual current
taken by the amplifier is just under
80 milliamperes, so that the mains
apparatus is capable of feeding one
or two more valves if it is desired to
associate it with a radio unit.

With this end in view it is as well,
when ordering the mains trans-
former, to get one with a 4 -volt



2.5 -ampere tapping for the rectifier,
a 4 -volt 2 -ampere tapping for the
directly -heated pentode, a 4 -volt
1 -ampere tapping for the first valve
of the amplifier, and a 4 -volt 2/3 -
ampere tapping for subsequent use
on radio.

First Smoothing Choke
The first smoothing choke, which

should be about 20 henries when
passing 120 milliamperes, serves the
output valve only. The field coil
of the loud -speaker might be used
in this position; but for public-
address work it is often convenient
to have the amplifier at some distance
from the loud -speaker, and in such
a case long leads carrying heavy
current are liable to be a nuisance
and may cause trouble from
pick-up.

Anode -circuit Resistance
As the maximum anode voltage

of the output valve is set by the
makers at 400 volts, we must get
rid of some excess, and a resistance
of 1,000 to 1,500 ohms of 10 -watt
rating can be put into the anode
circuit.

It should be pointed out, however,
that the current taken by a pentode
is largely governed by the screen
voltage, and that some considerable
excess of anode voltage makes little
difference to the consumption of the
valve or its life.

4500012
! WATT

40,0000
2 VrATT5

500,000

PICK-
UP

0 Min
*Oa

GOO
11
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Across the primary of the output
transformer is a filter circuit con-
sisting of a 50,000 -ohm variable
resistance and a small condenser.
This acts as a protection to the valve
by preventing voltage peaks, and
the variable resistance can be used
to adjust the amount of high musical
frequencies reproduced. The screen
voltage is provided
from the 500 -volt
circuit through a
30,000 -ohm resist-
ance of 5 -watt
rating. This is
anchored to earth
through a 1-
microfarad con-
denser.

The first valve
is fed from the
500 -volt line
through a 40 -
henry choke hav-
ing a resistance of
700 ohms and then
through a 5,000 -
ohm decoupling
resistance rated at

The automatic -bias circuits are
extremely simple. That for the
first valve is through a 600 -ohm
resistance decoupled by a 2 -micro -
farad condenser, and that for the
output valve consists of a 350 -ohm
resistance made up of two 700 -ohm
resistances of 25 -watt rating con-
nected in parallel and decoupled

For professional and amateur requirements the Purtneko
Junior microphone is ideal. It is mounted on a neat stand.

the complete instrument costing only £3

1 watt and a 40,000 -ohm anode
resistance rated at 2 watts. These
resistances reduce the voltage at the
anode to 200.

Coupling to the output is through
a .1 microfarad mica condenser, a
100,000 -ohm grid leak, and a 10,000 -
ohm resistance to suppress en -
liability to pa -ggitic oscillaci ,n.

WM A
TN. MFD.

a 50,00011
MFD.

01 MICA

b

2
MFD.

tooA 000
T6.111 MFD.

20

50 MFD.
50 VOLT
D.C.
WORKING

by a 50-microfarad dry electrolytic
condenser for 50 - volt D.C.
w,rking.

A hum -suppressing resistance of
50 ohms is placed across the output
valve filament, and the bias resistance
is connected to the centre point of
this. If the hum suppressor is
not considered necessary, the bias

i+

a

b

.../VVVr
35010.
50 WATTS

d

01

CIRCUIT OF CAPTAIN ROBINSON'S 10 -WATT GRAMOPHONE AMPLIFIER
Two valves and a rectifier form the bash, of the circuit. The first is a triode. which is resistance -capacity coupled

pentode valve capable of deliverinq an undistorted output of 10 w-nte
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01

A.C. y
MAINS

to a large
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COMPONENTS FOR THE 10 -WATT AMPLIFIER
CHOKES, LOW -FREQUENCY

1-Parmeko 20 -henry 120 -milliampere.
1-Parmekc, 40 -henry 40 -milliampere.

CONDENSERS, FIXED
1-.Dubilier .01-microfarad.
1-Dubilier .01 +.01-microfarad
1-Dubilier .02-microfarad.
1--Dubilier .1-microfarad mica.
1-Dubilier 1-microfarad 500 -volt working.
2-Dubilier 2-microfarad 500 -volt working.
1-Dubilier 2-microfarad 800 -volt working.
2-Dubilier 4-microfarad 800 -volt working.
1-Dubilier 8-microfarad 800 -volt working.
1-T.C.C. 50-microfarad electrolytic, 50

volt working, type 521.

HOLDERS, VALVE
2-Five-pin.
1-Four-pin.

PLUGS AND TERMINALS
Selection to suit individual requirements.

RESISTANCES, FIXED
4-Erie, 1 -watt type, values: 600, 5,000,

10,000, and 100,000 ohms.
1-Erie 40,000 -ohm, 1 -watt type.
1-Colvern strip 30,000 -ohms, 5 -watt type.

1-Dubilier 10,000 -ohm, 10 -watt type.
2-Electra Truevolt 700 -ohm, 25 -watt type.

RESISTANCES, VARIABLE
1 -50 -ohm hum-dinger (Claude Lyons).
1-Colvern 50,000 -ohm potentiometer.
1-.5-megohm Centralab modulator, type

M500.

SUNDRIES
As necessary for construction.

MAINS TRANSFORMER
1-Parmeko with the following specifica-

tion :
500-0-500 volts, 100 milliamperes.
4 volts, 2.5 amperes.
4 volts, 2 amperes.
4 volts, 2/3 amperes.
4 volts, 1 ampere.

LOUD -SPEAKER
To user's choice, but should be of the large

power -handling type.

VALVES
1-Marconi MH4 Catkin.
1 --Marconi PT25.
1-Marconi MU14 rectifier.

resistance to the output valve can
be connected between the negative
line and the centre point of the
heater tapping for this valve.

Pick-up Volume Control
The volume control across the

pick-up merits a little explanation
since the small capacity between the
bottom of the potentiometer and
earth is an unusual feature. The
effect of this is to prevent the loss
of bass as volume is reduced, or
rather to boost the bass as volume
is reduced-which comes to the
same thing in the end as the human
ear is less sensitive to bass than it is
to the middle frequencies, and when
the volume is turned down the lower
notes seem to disappear more quickly
than the high notes.

The smaller this condenser is,
within reason, the bigger the boost
given to bass notes. As the amplifier
is intended primarily to deal with
gramophone records the control
has been designed to get the best
results from this class of amplifier.

Layout Suggestions
. The layout of such an amplifies

needs no particular care, though for
convenience it may he built on a
box -shaped chassis of aluminium
or metallised wood of such dimen-
sions that all the wiring and all
components other than the valves
can be carried out underneath. It
will probably be convenient to put
the mains transformer on the top

of the chassis as this is a somewhat
bulky object.

This amplifier has already been
connected to a radio unit consisting
of a VMP4 amplifier and a double -
diode -triode detector. In this form

the amplifier portion of the double -
diode -triode takes the place of the
first valve shown in the circuit, in
which case the anode resistance is
30,000 ohms and the breakdown
resistance of 20,000 ohms is put
immediately after the second choke
in order to provide the 200 -volt line
for feeding the detector and variable -
mu screen pentode.

A small loud -speaker will be badly
overloaded by this amplifier, but the
large types of public address repro-
ducers, though they deliver enor-
mous power, are not necessary.

Dual loud -speakers
Personally, I use Celestion S29

dual loud -speakers, which, being
of the permanent -magnet type, can
be put anywhere. The quality is
very good, and there is no sign of
overloading.

I want to make it quite clear that
there is nothing difficult about the
construction. As I have emphasised
before, layout is not critical but a
certain amount of care is, of course,
necessary.

The amplifier has been thoroughly
tested both for gramophone and
radio ule. It has my wholehearted
recommendation.

News from the Valve Makers
Big Changes for the 1935 Programme

NO variable -mu screen -grid
valves, no variable -mu high-
frequency pentodes, no

do uble-diode-t r iodes-in fact, no
multiple valves at all except fre-
quency changers-is the new 1935
programme of the valve makers.
Strange as it may seem, all the valve
makers are in agreement about this,
and before long these valves will
slowly be withdrawn from the
active list, but they will be available
for replacement purposes.

Set designers are of the opinion
that volume control by means of
varying the grid volts on the high -
frequency valve is not entirely
satisfactory. Difficulties are intro-
duced owing to the variation in the
anode voltage in sympathy with the
variation in the grid voltage, and
the consequent loss in stage gain
when using a variable -mu type-
which is acknowledged, by the way-
cannot really be spared.

Although for two or three years
many people have been converted
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to the use of screen -grid high -
frequency valves, their defects l.ave
proved difficult to remove, and d; -
signers are now thinking of other
means for controlling the output.
A favourite method is to use a
pre-set condenser across the aerial -
input circuit. Other designers use
a variable grid leak in the low -
frequency stage. This is, of course,
with resistance -capacity coupling.

Double -diode Preferable
Double -diode -triodes have not

proved altogether satisfactory, and
there are several reasons why it is
preferable to use a double -diode
followed by a separate amplifier.

Before very long constructor:,
won't have any option but to do this,
for there will be no double -diode -
triodes available. Of interest also
is the news that the 20- and 16 -volt
D.C. mains valves are to be with-
drawn in the near future, leaving us
the ordinary high -voltage A.C./D.C.
valves. K. .7.
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IT is rather interesting to see how
the design of radio receivers is
slowly changing. Among the

most popular sets at the moment are
those of the transportable type or, in
fact, any set that does not need an
external aerial.

Actually, the whole truth of the
matter is that the general public has
just realised that with new com-
ponents, valves and circuits, set
designers are now able to produce
self-contained receivers as efficient
as those requiring an external aerial.
Incidentally, manufacturing costs
have not increased to any appreciable
extent.

It will be realised after reading our
reports on two transportable receivers

tests of

the New Sets
By the W.M." SET

in this issue, that there is no need for
an aerial and earth in normal circum-
stances, while many will consider
that the transportable type of receiver
has much in its favour.

Consider the battery Pye SP/B,
for example. It does not look

anything like a radio set for all the
controls are hidden underneath the
lid, while the cabinet is a nice piece
of furniture. This type of set
creates considerable feminine in-
terest, for it can be carried quite
easily into any room in the house.

If you have mains available the
Bush transportable will be of more
interest. This set will give you all
the programmes you are ever likely
to want, without any fuss. All that
is needed is an A.C. power point.

All -wave sets are still in their
infancy, but there are one or two
receivers of this type which deserve
recommendation. One of these is
the Hyvoltstar All -wave Super.

The short-wave section of this
receiver provides a pleasant means
of whiling away an hour or so when
medium and long -wave broadcast
stations seem uninteresting.

SELECTION BUREAU

We commend you to a unique
receiver-the R.I. Ritz Airflo. You
will find the report most interesting.
This receiver has features that have
not appeared in any receiver before.

We cannot too highly stress the
efficiency and performance of the

FREE ADVICE
TO PROSPECTIVE

SET BUYERS
To make the most of this free advice

service, we ask you to answer the
following questions :-

(1) The maximum price you wish to
pay, and whether you are prepared to
exceed this if there is no suitable set at
your desired price.

(2) The locality in which the set will
be installed.

(3) The stations required, that is.
locals only or a selection of foreigners.

(4) Whether you want an entirely
self-contained set or one with external
aerial and earth.

(5) Whether battery or mains driven.
the latter, whether A.C. or D.C.
A stamped -addressed envelope for

our reply is your only expense. Address
your inquiry to Set Selection Bureau,
"Wireless Magazine." 1 ell your friends
about this useful "W.M." service.
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Fel ranti photo

Even after the Christmas rush, set makers
are busy turning out hundreds of radio-

gramsfor a thirsty public

Cardinal radio gramophone. At its
price it is exceptional value for
money. Neat, compact and easy to
handle, it gives quality above the
usual receivers of this price -type.

No doubt the first 7 -metre tele-
vision receiver will be coming

along shortly. The receiver is ready,
but is being held until the findings
of the Television Committee are
published.

The standard of production seems
materially to have improved dui ing
the past month or so, and now it
seems as if the man -in -the -street can
rely upon getting a good bargain,
whatever price he may pay. This is a
welcome contrast to the position
last year, when some of the cheap -set
manufacturers pruned down the cost
of components and saved on their
final tests.

Two really exceptional bargains
are the Ekco AD65, a four -valve
super -het, at £10 10s., and the
Kolster-Brandes 381, at £io 103.
Both receivers are supreme in their
class and can be recommended.

Another receiver that should he
more widely known is the Marconi -
phone model 284 at £7 19s. 6d.
The specification includes a walnut
cabinet, all the batteries and moving -
coil loud -speaker, band-pass tuning
and a pentode output stage.
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"Consumption from the mains is app-oximate!v 53 traits,
giving a:most twenty hours of entertainment for I unit of

electricity. The output aserages 3,600 milliwatts"

WE are cultivating a fondness
for the mains transportable
with its self-contained frame

aerial. The new Bush transportable
is in every way comparable with the
best on the market and, in addition,
has several features which make it a
desirable receiver. It is at holiday
times, such as Christmas, that the
transportable really comes into its
own.

Few of us can go to the expense
of having a good -quality receiver in
both the dining -room and lounge;
anyway, it is hardly
convenient to have two
fixed receivers with two
complete aerial and
earth arrangements,
while the use of an
extension loud -speaker
hardly meets the case.

Do not think that a
transportable receiver
must be a compromise
between sensitivity and
portability, and that
results have been sacri-
ficed in order to keep
the weight down to a
minimum. With the
Bush receiver it is hard-
ly possible to tell that
the set is not working
in conjunction with an
external aerial and
earth.

TESTS OF THE NEW SETS

Bush Super -het

Transportable
If anything, selec-

tivity is a little better
than usual, while the
directional proper-
ties of the frame
aerial can be utilised
to advantage.

Make, for example,
the high-pitched

whistle which so
often accompanies
the Luxembourg
programme. Here
it can be cut right
out by rotating the
frame aerial.

With the Bush
receiver there is a

high -frequency stage before the first
detector -oscillator which boosts up
the sensitivity to counteract the
losses incurred by using a frame
aerial. Even in daylight weak stations
can be received if the set is carefully
tuned and the frame aerial is in the
correct plane.

The best way to prove this point
is to give you some idea of the
stations we heard under normal
conditions. Let us assure you, first
of all, that the receiver can be
used as close to the local station

" 11-e are cultivating a fondness for the mains transportable with its
sAl-contained aerial"
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as you like ; there is no loss of
selectivity.

At fifteen miles the local station
spreads approximately 3 degrees with
two second -channel whistles. At
two miles the spread was less than
5 degrees, with an additional second -
channel whistle on the long waves.

In daylight, range was restricted

BRIEF SPECIFICATION
BRAND NAME: Bush.
MODEL: SAC7.
PRICE: E16 16s.

TECHNICAL SPECIFICATION: Pre -first dctectsr
high -frequency stage (Mullard VP4A), followed
by a combined detector -oscillator (Mallard
VP4A). Single intermediate -frequency stage
uses a variable -mu pentode (Mullard VP4A).
Westectors are used for automatic volume
control and second detection, the fourth valve
being a low -frequency amplifier (Mullard
354V). Following this is the output valve, a
pentode (Mullard P4VA), while finally comes
a 350 -volt rectifier (Mullard 1W3).

TYPE: A.C. mains transportable.
POWER SUPPLY: A.C. mains, 200-250 volts,

40- I 00 cycles.
MAKERS: Bush Radio, Ltd., Shepherds Bush,

London.

to ten foreign stations, including
Fecamp, Hilversum, Radio Paris,
Huizen, Poste Parisien, etc.

Where this receiver scores is that
when living in a service flat

where interference is at its worst
during the morning from cleaners,

hair -dryers, and so on,
it is less prone to pick
up background noise
than the standard
receiver on an external
aerial.

During a period of
one week we heard no
less than sixty-three
stations on the loud-
speaker. This included
ten on the long waves,
which, everything con-
sidered, was very good.

Consumption from
the mains is approxi-
mately 53 watts, giving
almost twenty hours of
entertainment for 1 unit
of electricity. The
output averages 3,000
milliwatts with mini-
mum distortion.
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R.I. Ritz Airflo
Super -het

ONE of the most interesting
things about this set from
the " Wireless Magazine "

readers' point of view is that it was
designed by W. James, still famous
for his Super 60 receiver.

This new R.I. model, one of the
best sets of its type that has yet
passed through our hands, uses four
of the most efficient valves now being
made. The first valve is a combined
first detector/oscillator and is a com-
bined triode and high -frequency
pentode; next comes an intermediate -
fl equency stage, followed by a triple -
diode -triode second detector, and
finally comes a big mains pentode
output stage.

A special feature of the set is the

" This new R.I. model, one of the best sets of
its type that has yet passed through our hands,
uses four of the most efficient valves now

being made"

ingenious way in which the second
detector is used as a noise suppressor.
For this purpose one of the three
diodes is heavily biased (at 40 volts
or more), which means that any
signal that does not rise above this
value is quite inaudible from the
loud -speaker.

rr hus no interfering noise which
I does not reach a voltage of 40

at the second detector stage is heard
at all; the same applies to other
signals, of course, so that the total

number of programmes re-
ceived in these circumstances
is, of course, also reduced.
Nevertheless, even on an in-
door aerial we were able to
receive some twenty-five sta-
tions on the medium wave-
band and a good number on
the long waveband.

This noise -suppressing de-
vice is of great advantage to
flat -dwellers, for in many
cases interference caused by vacuum
cleaners, refrigerators, etc., can be
cut right out by the use of this
control.

When the noise -suppressing con-
trol is not in use the set works as a
perfectly normal super -het with

amplified self-adjusting
volume control. Our tests
show that this functions very
much better than it dces in a
good many modern sets.

Quality of reproduction is
amazingly good for a table
set of this type. The secret of
this lies in the use of a good
loud -speaker (a Rola, actually)
and in the cabinet design.
The latter is made of sub-
stantial wood and is free from
:11 ordinary vibration; and
then the " Airflo " fret at the
fr )nt seems to have a definite
effect on reproduction.

The loud -speaker is'
mounted on a baffleboard
recessed about 3 in. back
from the front of the calNinet.

But whatever the technical
reasons may be, there is no question
at all about the brilliance of repro-
duction, which can be controlled to
suit individual tastes by means of a
continuously variable tone corrector.

The controls of the set are
recessed into an opening on the
right-hand side of the cabinet, where
they can easily be reached by the
right hand. The main tuning dial
actuates a large -size drum scale on
which the names of European broad-
casters are clearly indicated; there
are also wavelength calibrations.
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" Taken all round, this R.I. Ritz Airflo set is a
remarkably fine piece of work . . . it was

designed by W...farnes

Then there is a combined on -off
switch and volume control, which
works in the usual way. The volume
control works quite independently of
the noise -suppressing control and
the volume of reproduction is un-
affected when the latter is brought
into use.

And how is this noise -suppressing
arrangement brought into play ?

Simply by turning a knob which
actuates a second combined potentio-
meter and switch. As soon as the
knob is turned back the switch is

BRIEF SPECIFICATION
BRAND NAME: R.I.
MODEL: Ritz Airflo.
PRICE:E16 16s.
TECHNICAL SPECIFICATION: Four -valve super -

het (five including mains rectifier). Triode -
pentode combined first detector/oscillator
(Mazda AC/TP), intermediate -frequency ampli-
fier (Mazda AC/VPI), triple -diode -triode
second detector (Mazda ACIHLIDDD), output
pentode (Mazda AC/PEN), mains rectifier
(Mullard IW3).

POWER SUPPLY: A.C. mains, 200-250 volts,
50-100 cycles.

:RAKERS: Radio Instruments, Ltd., Purley Way,
Croydo.1, Surrey.

clicked over and a bias of about 40
volts is applied to one diode of the
second detector. The background is
then quite silent even though the
set is used where interference from
electrical machinery is normally
experienced.

Taken all round, this R.I. Ritz
Airflo set is a remarkably fine piece
of work. The external appearance is
good and the inside assembly will
also bear the closest scrutiny. Selec-
tivity is excellent and plenty of
stations can be received at fine
volume and quality.
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"Three separate tuning scales are included, each calibrated
in wavelengths .. . this receiver is, without question, of very

advanced design "

IT is refreshing to be able to
review a receiver full of novel
ideas. There are numerous five -

valve super-hets available, but the
market is very much reduced when
you want a receiver which includes
short-wave reception.

The Hyvoltstar All -wave Super-
-. 4 het tunes from 18.5 to 52 metres on

short waves; from 200 to 580 metres
on medium, and from 800 to 2,000
metres on the long waves.

Three separate tuning scales are
included, each calibrated in wave-
lengths. On the short waveband the
dial is accurately calibrated in steps
of 2 metres. In addition to covering
the three wavebands, this receiver
also includes full delayed automatic
volume control, diode detection,
variable tone correction, and it can
be used on either A.C. or D.C. mains
with A.C. of any frequency. The
set also has single -knob switching
and tuning.

The valves used are of the high -
voltage type with 200 -volt filaments
and, as is usual with
sets of this kind, they
are entirely hum -free.

The circuit arrange
ment is more or

less conventional, con-
sisting of a pentagrid,
frequency changer fol-
lowed by a variable -
mu high -frequency
amplifier with a West-
inghouse cold detector
feeding into a triode
low -frequency ampli-
fier.

This valve is in turn
parallel -fed trans-
former -coupled  to a
power pentode giving

TESTS OF THE NEW SETS

Hyvoltstar
All -wave Super
3 watts. The recti-
fying valve, only
used on A.C., is of
the half -wave type.

Controls are quite
simple and consist of
tone corrector, com-
bined on -off switch
and volume control,
master switch for

wave -changing and pick -up -switch-
ing, and, finally, the tuner.

The short-wave section is an
integral part; there is no additional
switching or tuning to be done. You
simply switch on to short wave3,
just as you would to medium or
long on an ordinary set.

The set is well made; the steel
chassis, with the bulk of the com-
ponents screened, is particularly
impressive, while the moving -coil
loud -speaker mounted in the same
cabinet is of large dimensions.

This loud -speaker is an energised
Magnavox of the latest type. The
reproducer is very sensitive and has
a free movement, which probably
accounts for the excellence of the
quality. The frequency response of
the receiver varies between 50 and
6,000 cycles, with a slight response
down to 42 cycles and up to 6,600.

With an aerial of 45 ft. and at a
distance of nine miles from the local
station, the selectivity was approxi-
mately 8 kilocycles on the medium

" The valves used are of the high -voltage type with 200 -volt filaments and,
as is usual with sets of this kind, they are entirely hum -free."
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waves and 9 -kilocycles on the long
waves. This means that the selec-
tivity is more than adequate to cope
with present conditions.

As a general rule we were able to
receive about fifty stations on
medium waves at one sitting, with
an additional ten on the long waves.
On more than one occasion this log
was increased to sixty stations.

On short waves, after a little care
has been taken in handling the
receiver, no difficulty was experi-

BRIEF SPECIFICATION
BRAND NAME: Hyvoltstar.
MODEL: Universal Super -het Five.
PRICE: LI8 I8s.
TECHNICAL SPECIFICATION: Combined detec-

tor -oscillator, using a high -voltage pentagrid
(Ostor-Ganz 85). The single intermedicte-
frequency stage uses a variable -mu pentode.
Second detection and automatic volume
control are by means of half -wave cold
detectors which feed into a triode low -
frequency amplifier (Ostar-Ganz A520). An
output pentode (Oster -Ganz M43) gives over
3 watts, the final valve being a half -wave
rectifier giving 100 milliamperes (Oster -
Ganz EG100).

TYPE: Table all -wave super -het.
POWER SUPPLY: A.C. or D.C. mains; 200 to

260 volts, any frequency A.C.
MAKERS: Universal High Voltage Radio Co.,

Ltd., 28-31 Southampton Street. Strand, W.C.2.

enced in picking up W2XAD,
W8XK, 2YRO, 12R0 Rome,
VQ7LO Kenya and several others.

On a Sunday morning, using a
short indoor aerial, we logged

over forty amateur stations on the
40 -metre band.

On two evenings we were able to
log medium -wave
American stations at
good loud -speaker
strength, and owing to
the low background -
noise level, these sta-
tions could be brought
up to fair loud -speaker
strength without diffi-
culty.

We have no hesita-
tion in recommending
this receiver for it is,
without question, of
very advanced design.

The number of reli-
 able firms specialising

in A.C./D.C. sets is
steadily growing. The
sets are free from hum.
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Pye Model SP/B
Battery Super -het

THIS Pye battery portable is a
i eceiver which would look
well in company with any

modern furnishings.
The set is housed in a really

exquisite cabinet of dark walnut
with all the controls underneath the
lid. These controls, four of them, are
variable tone corrector, combination
wave -change and on -off switch,
master volume control and station
selector.

We think that everyone will be
intrigued by the original tuning dial.
The whole of the tuning plate is
black, up against which station
names show white and are illumi-
nated from underneath. The travel-
ling pointer, controlled by the station
selector, indicates to which station
the receiver is tuned.

One half of the dial carries

" The set is housed in a really exquisite cabinet of
dark walnut with all the controls underneath the

lid . . . . construction is impressive"

medium -wave stations, the other half
long waves, and both are separately
illuminated.

This Pye transportable is as effi-
cient as the majority of battery super-
hets using an external aerial. The
reason for this is the circuit arrange-
ment.

First of all comes a high -frequency

stage to increase
the sensitivity.
This is followed
by an unusually
good detector -
oscillator circuit
using one of the
new Mazda triode
pentodes. The
intermediate -
frequency stage is
conventional and
is followed by a
double -diode -
triode in the
second -detector
stage. The triode
section of this
valve is used as a
driver to a PD220
class -B valve giv-
ing over 1,200 milliwatts.

This circuit is really one
of the best possible for
battery -operated receivers.
It gives long range; really
good 9 -kilocycle selectivity;
low background noise; full
automatic volume control;
and a large undistorted
output without heavy run-
ning costs.

The receiver is supplied
with 129 -volt high-tension
battery with a 4.5- and
134 -volt bias battery as an
integral part. Provision has
been made for an external
loud -speaker, which, by the
way, should have its own
matching transformer.

r`here is no need to say
much about the con-

trols, for all of the knobs
are engraved in white.
Their functions are at once

obvious. The wave -range of the
receiver on medium waves is between
200 and 580 metres, and between
890 and 2,000 metres on the long
waves.

Current consumption averages 9 to
12 milliamperes at normal volume,
but owing to the use of a positive -
drive output valve the anode current
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" This Pye battery portable is a receiver which would look
well in company with any modern furnishings"

peaks to a higher value at maximum
signal strength.

We do want to stress that quality
is distinctly above the average

and is as close to the quality given
from a mains receiver as is possi-
ble to obtain with hatter ies.

The construction and layout of the
receiver is impressive. All the corn -

BRIEF SPECIFICATION
BRAND NAME: Pye.
MODEL: SP/B.
PRICE: C15 15s.
TECHNICAL SPECIFICATION: High -frequency

stage (Mazda VP2I5), combined oscillator..
detector, using a triode pentode (Mazda
TP22). Single intermediate -frequency stage
with band-pass coupling (Mazda VP2I5).
Second detection, low -frequency amplification
and self-adjusting volume control with a
double -diode -triode (Mazda 1.2100), and this
is followed by class -8 output (Mazda PC07.20).

TYPE: Battery portable.
POWER SUPPLY: Internal dry batteries and wet

accumulator.
MAKERS: Pye Radio, Ltd., Cambridge.

ponents are mounted on a pressed -
steel chassis having the wiring and
smaller components out of sight.

In the late afternoon or after dark
we can assure readers that a minimum
of thirty stations can be expected,
while in a good locality this number
can be increased to over fifty.
Remember that if you are living in a
bad area for reception a length of
wire along the floor will usually
make up for loss in volume.
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Aerodyne Cardinal Radiogram
WE have tested this season
most of the important radio
gramophones, and we have

come to the conclusion that the
most popular of them is the four -
or five -valve super -het, which will
give good quality at low output.
A good example of this type of
receiver is the Aerodyne Cardinal
under review.

This is, without question, almost
the ideal receiver for a small house.
If necessary, the output can be
increased up to 3,400 milliwatts,
while there is still really good bass
at 500 milliwatts.

The cabinet, of walnut, is very
compact. Its appearance will create
a good impression on the prospec-
tive buyer.

One visitor to our laboratories
termed it the " Floodlit Set," for
in addition to the illuminated tuning
scale the motorboard is fully lit up.

The circuit consists of a
heptode, or octode, fre-
quency changer, band-pass
coupled to an intermediate -
frequency amplifier. There
is a diode speech detector, a
second diode for automatic
volume control, and a triode
low -frequency amplifier.
This triode is then resist-
ance -capacity coupled to
an output pentode.

V ou can see from the
I illustration that the

receiver is of the up-
right type with the controls
to the front. There is the
variable tone corrector on
the left-hand side; in the
centre is the master tuner,
while beneath it is the
radio volume control. The
gramophone volume con-
trol is on the motor -board
and is a part of the com-
bination Garrard unit.
Finally comes the wave -
change and gramophone
switch.

A feature which should
be noted is the inter -
station noise suppressor.
This works well, and the
background noise, so
familiar with simple re-
ceivers having automatic
iolume control, is absent.

Frequency response is particularly
good, varying between 48 and 5,500
cycles, with a distinct rise below 200
cycles. This is excellent for at
low volume the quality is pleasant,
with ample bass. With the pick-up
in circuit needle scratch can be
cut off quite sharply by using the
variable tone corrector, while the
same control will, on radio, wipe
out the whistle which usually accom-
panies the Luxembourg programme.

We were glad to find that even
with the lid raised there was no
chatter from the gramophone pick-
up when it was in action. This
even applied to heavily modulated
records.

We did not use the mains aerial
attachment for our supply is apt
to be noisy at times, but with a
short length of wire along the floor
we were able to bring in a sufficient
number of stations for average use.

'This speaks well for the high -
frequency stages.

With an external aerial of 30 ft.
the receiver did really excel itself.
Selectivity on the medium waves

BRIEF SPECIFICATION
BRAND NAME: Aerodyne.
PRICE:E21.
MODEL: Cardinal R.G.
TECHNICAL SPECIFICATION: A radiogramo-

phone with a heptode oscillator -detector
(Brimar 15A2), and a single intermediate -
frequency amplifier using a variable -mu
high -frequency pentode (Mullard VP4
followed by a double -diode -triode (Mullard
TDD4). The pentode output valve gives over
3 watts (Mullard Pen 4VA) and is followed
by a full -wave valve rectifier (Mullard IW3).

POWER SUPPLY: A.C. mains, 200-250 volts,
25-50 cycles.

TYPE: Radio gramophone.
MAKERS: Aerodyne Radio, Ltd., Aerodyne Works,

Tottenham, N.17.

was a little better than 9 kilocycles.
Stations separated by this frequency
could be received without mutual

iiwsference and most of
of them, except those close
to the local, were free from
sideband splash.

' The cabinet, of walnut, is very compact. Its appearance will
create a goad impression on the prospective buyer"
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1The automatic volume
control worked effi-

ciently until the station
quality actually began to
deteriorate. Few readers
can memorise the wave-
lengths of stations under
the Lucerne Plan, and a
combined dial with wave-
length numbers and station
names merely tends to
confuse. The Aerodyne
people have overcome this
little trouble with a tuning
dial in front-a very large
one, by the way, cali-
brated in wavelengths from
200 to 550 metres and 800
to 2,000 metres. If you
receive a station and you
don't know what it is, note
the dial reading and then
refer to a station list fitted
on the motorboard.

In normal circumstances
a minimum of thirty-five
stations was logged during
several evening tests.
Owing to the design of the
input circuit to the octode,
second -channel interference
has been reduced to an
absolute minimum.
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AUSTRALIA
SEVEN new regional stations are

to be installed by the Common-
wealth Government in the

course of 1935. The powers of the
stations will vary from 30 to 60
kilowatts, and wavelengths between
360 and 545 metres will be used.

AUSTRIA
Many increases in power are

reported from Austrian stations.
Klagenfurt already works on 5
kilowatts, and Linz, Salzburg and
Innsbruck will be using greater
power before the spring.

The new transmitter which is
being erected at Lauterbach to
replace Dornbirn in the Vorailberg
district, will shortly start on 2 kilo -

On the Crest
of the Wayes

Radio News from Abroad t By JAY COOTE

watts. As a third exclusive channel
has been allotted to Austria it is
expected that several .5 -kilowatt
relays will be installed to work on a
common wavelength.

BELGIUM
The scheme to provide Belgium

with a third transmitter, namely in
the eastern portion of the country,
has been definitely abandoned. As,
however, it is considered that the
power used by the Velthem twin
transmitters (Brussels No. 1 and
No. 2) is insufficient, plans are being
drawn up for the construction of two
100 -kilowatt stations. It is hoped
to get them working by the autumn
of 1935.

. - 
FRANCE

Listeners may now look forward
to better programmes from the
French State transmitters, as pub-
licity announcements and sponsored
concerts have been forbidden in the
broadcasts made from such State-
controlled stations as Radio Paris,
Ecole Superieure (Paris P.T.T.),
Eiffel Tower and Radio Colonial.
On the other hand, this veto will
spell increased radio advertising from
the privately owned studios.

More official pronouncements
have been made regarding the future
of the Eiffel Tower station. It is
stated by the Minister of Posts and
Telegraphs that work on its recon-
struction is to be started without
delay and that experimental trans-
missions on its new wavelength
(namely, in the lower portion of the
medium waveband) will be made on
some date in April next.

. .
GERMANY

Berlin has adopted a novel ide
for its radiodiffusion services of
broadcast programmes. By thi
system three different entertainment
on wavelengths varying between
1,000 and 2,000 metres are super-
imposed on the telephone network,
thus permitting subscribers to the
telephone system to use their ordin-
ary radio receivers.

The listener, by this method, if
he desires to listen to other pro-
grammes, may couple up his set to
an outdoor aerial. The tests made at
Berlin having proved satisfactory,
experiments are to be carried out in
provincial districts.

Breslau is now a 100-kilowatter,
and thus with the exception of
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Gulliland photo
The transmitting house at the Zagreb
station is raised from the ground as a
neighbouring river frequently overflows

Frankfurt -am -Main and the Deutsch-
landsender, Germany has, at least
for the time being, completed the
reconstruction of her principal
stations.

HOLLAND
The Dutch Authorities, who now

control broadcasting in Holland,
have decided to close down the old
Huizen station and to replace it by
the Kootwijk transmitter. There
is also a probability that its power
may be doubled.

As two stations are required to
ensure an adequate service, the
authorities are planning a new high-

power station for Hilversum.

LUXEMBOURG
Luxembourg, which has already

extended its programmes on Satur-
days until midnight, has now added
a further series of afternoon concerts
for British listeners. Every Saturday
the broadcasts are continuous from
G.M.T. 1600 until midnight, the
earlier hour being devoted to gramo-
phone records of operatic works, or
relayed symphony concerts.

ITALY
A suitable site has now been

found for the 50 -kilowatt transmitter
which the EIAR propose to erect in
the neighbourhood of Bologna. As
this Italian city was the birthplace
of the renowned radio pioneer, it is
to be called the Statione Guglielmo
Marconi.
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/S it possible to have too much
bass ? It most certainly is,
especially if the bass response

produces a resonance anywhere
between 50 and 150 cycles. These
resonances are due to the loud-
speaker cabinet, although even if a
flat baffle is substitute{ for the
cabinet the resonance may still
persist in the loud -speaker itself.

Enormous Variation
Then again, gramophone records

vary enormously in their bass -repro-
duction characteristics, and when a
compensating device is employed
to boost the lower notes the result
is often a preponderance of bass in
the 80- to 150 -cycle band. .

Quite apart from the design of the
loud -speaker and the praiseworthy
attempts of engineers to straighten
out peaks in the loud -speaker
response curve, it is most desirable
to have some definite control of this
lower register in the amplifier itself.

Former Article
It is the object of this article to

discuss some of these controlling
devices, in the same manner as in a
former article I dealt with various
forms of high -note control.

First of all, it is obviously necessary
to see that there is a definite response
to frequencies below 150 cycles in
both amplifier and loud -speaker.
The average loud -speaker responds
down to 75 cycles, so that one need
not worry overmuch about this

New apparatus for testing the low -fre-
quency gain of radio receivers has Just
been installed in the H.M.V. Hayes factory.
The operator rotates the frequency -selec-
tor switch and by means of an output
meter checks the set's performance

In the October, 1934, issue of
" W.M." we presented an

article by Noel Bonavia-Hunt in
which he dealt with the prob-
lems of designing and using

tone -correcting devices for the

top end of the frequency scale.
This article was one of the most
comprehensive ever published on
the subject. This month he

turns his attention to tone con-
trols for the bass notes, which
he deals with in an equally

thorough manner

Controlling the

Bass Notes
By NOEL BONAVIA-HUNT, M.A.

part of the chain, though, to be sure,
it is very, very, imperfect. A good
reproducer will go down to at least
50 cycles.

The amplifier is easily designed
to give a good bass register provided
the low -frequency coupling units
are adopted as recommended in
previous articles. However, to
p, event mistakes, I refer the reader

HT+1 HT+2
R3 t550 00011

RiT

a. .5

A F 3

+
GB.

004

.C.1

IO

APS GB 

Fig.1.-A two -stage low frequency battery -operatedamplifier
recommended by the author
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to Fig. 1, which shows a high -quality
two -stage amplifier circuit capable
of a good bass response.

We will assume that this is the
amplifier being used, and that
the response curve shows a rising
characteristic below 100 cycles.
This will ensure a straight-line
response of all the original bass
frequencies from the deficient loud-

speaker; that is, the
ear will be helped to
interpret the curve
as a straight line,
which is what we
want.

Now it will happen
that this straight-line
response will some-
times adopt a rising
characteristic for one
reason or another:
either the loud-
speaker may possess
a resonance at some
particular frequency



or band of frequencies, or the trans-
mission may be introducing more
bass than normal, or, again, it is
a recording with an over -prominent
bass. In all these cases, control is
needed.

This, then, is our second requisite
--bass control, a fully adequate low -
note register having been provided
in the first instance. How can we
control the lower frequencies ?

Rise Below 100 Cycles
The coupling condenser c2 in

Fig. 1 is of a chosen capacity for
introducing a rise below 100 cycles,
and its value is .004 microfarad. If
this value is decreased, there will
follow a drop in the bass response;
similarly, if it is increased beyond
.006. One may, therefore, introduce
a second condenser either in series
or in parallel for the purpose of

rat

I

4-1- I+
GB+

Fig. 2.-A bass control circuit which can
he substituted for the grid resistance of the

first amplifying stage of Fig. I.

reducing bass response, with a

switch to control its action in or out.
This arrangement works very

well, since it effectually eliminates
the tuned resonance below 100 cycles.
But there is no graduation of the
control. It may be desirable to
reduce the resonance without entirely
eliminating it, and the degree of

B

Frequency
Fig. 3.-A is the normal curve of the ampli-
fier; B shows the curve introduced by the

control shown in Fig. 2

reduction may not
be too obvious.

Looking at the
grid resistance of
the first stage
coupling we could
introduce a bass
control here by
substituting for
this resistance the
grid circuit of Fig.
2. The resistance,
which is now vari-
able, will retain

HT

zs,noo.a

Fig. 7.-Both
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Novntone Type " M"

P. U.

Fig. 6.-Showing the type M Gambrel, Novotone connected
between the pick-up and first low frequency stage

iloyotone Type
"M.

bass and treble controls are provided in this
special Novotone circuit

its original value of .5 megohm,
while the low -frequency choke may
be one possessing an inductance of
35 henries and a D.C. resistance of
800 ohms.

As the value of the resistance
is reduced, so the curve becomes
more and more like that given in
Fig. 3. Unfortunately, the treble
characteristic will seem to rise as
the bass diminishes, and this is a
feature that may not be desired.
The bass curve changes too rapidly
also; and there is a tendency for the
control to affect frequencies above
100 cycles, that is up to 200.

A small condenser shunted across
the e-oke would keep the treble

HT+

GB.
Fig. 4.-A modification of Fig. 3 giving
a cut-off at both ends of the scale and

a peak at about 3,500 cycles
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at both

under better con-
trol, but would
also introduce a
fall instead of
preserving the
straight-line
characteristic in
this portion of
the spectrum. If
a high -frequency
choke is substi-
tuted for the
low - frequency
one, with the
suggested shunt
added (see Fig. 4),
we get a cut-off

ends of the frequency
range and, in addition, a peak in
the treble at about 3,000 to 4,000
cycles.

This is a horrible state of affairs.
The offending peak can easily be
lopped off by increasing the capacity
of the shunt condenser, in which
case we get a fall at each end of the
spectrum. Needless to say, this
arrangement is useless as a method
of controlling the bass.

Another Method
Another device is shown in Fig. 5

where a transformer is substituted
for the grid resistance R2 of Fig. 1,
and is connected in auto -choke

hT+

HT GB

GB.
Fig. 5.-Another tone -control device
where a transformer is substituted for the

resistance R2 of Fig. I
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S //(101V; Al(11)FUN Ut.NIERC1 11, SET CONSTRUCTION
Showing the chassis of the Ekco model 65-the set in the circular bakelite cabinet. Tone
control is embodied in this really ultra -modern design. Note the unusual position of

the three -gang condenser

fashion. A variable resistance is
shunted across the secondary wind-
ing of the transformer, the value
being 250,000 ohms; as this is
reduced the lower frequencies fall
in intensity.

So far, so good; but the range is
also reduced, and this is most
undesirable. We do not want to
cut off the lower frequencies in
order to control the relative inten-
sities of those that remain.

Well-known Device
The Gambrell Novotone is a

well-known device for increasing the
bass response of gramophone records.
The latest type M model can cer-
tainly be recommended for this
purpose. It is connected between
the pick-up and the first low -
frequency valve of the amplifier as
shown in Fig. 6.

The terminals marked Pick-up (2)
and G.B. are connected together
internally and to the metal container,
so that in reality the component is an
auto -transformer. It consists of
two transformers, one large and one
small, coupled in series with
primaries in opposite phase and with
secondaries shunted by suitable
condensers.

In Place of Grid Leak
Now it is possible to use this

component in place of the grid leak
R, of Fig. 1, as shown in Fig. 7.
The middle terminal of the output
of the Novotone, labelled B.C. (bass

control), can be usefully pressed into
service here. All one has to do is to
connect a 500,000 -ohm variable
resistance in parallel with the two
terminals marked B.C. and G.B., and
by reducing the value of the resistance

Switch

NA/4

5on

65

?+
RU

riovolone lype

PU1

IC BC

PU2 GB

useful both individually and in
combination.

Another way of introducing the
Novotone so that both radio and
gramophone may benefit from its
use is that shown in Fig. 8. It is
necessary to employ a Westector as
detector for the radio side, and
provided there is no objection to
doing so, the arrangement works
excellently.

The Best Method
There is, however, one further

method of controlling the bass of an
amplifier. It works better than any
other device I have so far tried.
The intensities of notes below 128
and down to 50 cycles are controlled
with beautiful graduation, while
below 50 cycles no reduction is
effected, these extreme frequencies
being in no need of reduction.
Fig. 9 shows the circuit.

I am somewhat loth to give it
away, not that I feel the least
reluctance in placing it at the disposal
of the amateur who is good enough
to read these lines, but because the
professional engineer will probably
sneer at it and then try it out, as I
have from past bitter experience so
frequently found; it will then quite

no credit allowed to
its inventor. I have
applied for a patent.

It is essential that
the values of con-
densers C.2 and c3

should be .004 and
.01 microfarad re-
spectively, and the
resistance R4, which
is variable, must be
at least 2 megohms.
As the value of this
resistance is reduced,

8.-Another way of using the Gambrell Novotone. A
Westector is used in this circuit, which is operative on both radio

and gramophone

to effect a gradual
control of the bass. ti

This device will
be found to work
with quite satisfac-
tory efficiency. Inci-
dentally, a 50 -ohm
rheostat shunted
across the terminals
T.C. and Pick-up 2
(on the input side)
will provide an ex-
cellent control of the
upper frequencies;
so that the two con-
trols on either side
will prove highly
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so is the intensity of
the bass notes.

R1

>-1-1T+1

Fig. 9.-Another way of controlling the bass notes below
121 cycles. The author declares that this method works better

than any other he h .c tried



News of the Short Waves

Amateurs Log

American

Police Radio
By KENNETH JOWERS

IF you don't give very much thought to it, the idea
of learning morse so that you can read a few C.W.
signals does not sound very attractive. On the

other hand, have you noticed that the listener who
reads morse can always show a satisfactory log even
when telephony stations are conspicuous by their
absence.

This Learning Morse Business !
Looking at it from another angle, you can read weak

morse signals that perhaps originate 10,000 miles
away.

This morse business came to mind after reading a
report from Martin Railton, BRS1605, who received
270 stations from 47 countries in a period of four days.
Although a number of them used telephony the bulk
were C.W. signals.

Comparing this report with other listeners' ex-
periences, I find that during that period with one

Wireless Magazine. February 1935

Woad Wide photo

Dr. Dayton, of the Westinghouse research laboratories, is seen
with an arc drawn from a 15 -kilowatt 5 -metre transmitter

exception the average number of telephony stations
heard was about twenty. Most of these were more or
less local, the best DX being Cuba.

A Hefty Log !
In Martin Railton's report I notice that there

are fifty American stations, ten Canadians, one Cuban,
five South African, five Austrian, one Moroccan,
nine Czechoslovakian, six Australian,one New Zealand,
eight Danish, four Maltese, seven Polish, thirteen
Portuguese, fifteen Spanish, one each from Jamaica,
Jugo-slavia Lithuania, five Dutch, thirteen German, two

Swedish, seven Norwegian, seven French,
one from the Saar, six Egyptian, thirteen
Tunisian, fourteen Russian, the remainder
being Irish, Swiss, Latvian, Madagascan,
Belgian, Rumanian, Esthonian, Italian,
and Ceylonese.

1111101111111111111 °Mtn LO ME0OL.A0 MEWED( OSi glit 0 EOM
TRANSMITTER

900 NEI,  vh0iii 10 CL0501,!" AFIN
Tti1tb 0100OLPTIO 104. LEVEL.
CLASS "Ir t,, ri2rit,e1-40
MOST siSED is Itiz i t Kit.CCYCLES.-.

PIT T5BURGH PENNA. c'X'AG-Or+i Por

Tilts tit usual QS L card, received by an English" ham," is from 14.8GLY, of Pittsburgh.
Pennsylvania, U.S.A.
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Mostly Telegraphy Stations
That pretty well covers the whole

world. Approximately thirty of these
stations use telephony, so you see how
many he would have missed if he were
unable to read morse.

Then there are all the various meteoro-
logical stations, ships, and news trans-
mitters, all of which use C.W. the bulk
of the time. So you see it really is worth
while brushing up your morse for you
never know when you may need it,
particularly when conditions are had for
telephony reception.
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If you belong to the Radio Society of Great Britain
you can obtain details of slow morse transmissions by
amateur stations, which are put out for the benefit of
members so that B.R.S. listeners and A.A. licence
holders can graduate.

.

R. D. Everard logs VK3ME Sydney on a loud-
speaker at quite good strength, but he seems to make a
habit of picking up unusual commercial stations. By
unusual I mean KAY Manilla, JVH, JVM, JVG, JVP,
and JAA Tokio, while, of course, the South Americans,
LSL, LSM, LSY, LSX, LSN and so on, are regularly
logged all on loud -speaker using telephony.

Other stations heard just recently include VK3LR,
VK3XX, XGR Shanghai, ZSS Capetown, HRM
Honduras.

.

Reception of American Police Radio
Several readers claim reception of American police

stations. Not police cars, but the actual State stations.
One reader in Chester, L. Montague, has received
verification of four stations, all of them on the Pacific,
which makes reception all the more noteworthy. These
police stations are usually between 100 and 200 metres,
and have simple letter call -signs without figures which
usually start with W or K.

For example, there is KGZE, San Antonio, Texas,
on 2,482 kilocycles, KGPH, Oklahoma City, on 2,450
kilocycles, or WNJ Buffalo, New York, which should
be fairly easy to hear, the frequency of which is
2,422 kilocycles. Then there is WPDW, of
Washington D.C., which also uses 2,422 kilocycles.
I have not heard of any-
body hearing Canadian
police stations, but there
are some using three -
letter call signs prefixed
with C. For example,
CGC, Vancouver, B.C.,
on 2,452 kilocycles, or
CJW, St. John's, N.B.,
on 2,416 kilocycles.

If you have a really
good set with at least one
high -frequency stage or
two intermediate -fre-
quency stages you stand a
good chance of hearing
some of these police
stations. When you do
happen to log one you
will find the announce-
ments rather amusing
in character.

. .
A Scottish reader, J.

Blessington, of Glasgow,
tells me that he hears
news bulletins and
weather forecasts from
Hurlingham via LSN
wren using its frequency
of 9,800 kilocycles. This
is a commercial telephony

II urld pilot

One of the easiest -heard stations in this country on the short wares
Is Zeesen. Workmen are seen here at work at the foot of the towers

of the directional aerial which serves the North American zone
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station, so I suppose that these broadcasts are for use
with ships at sea.

In a report from Ridgewell, Essex, F. A. Beane tells
me that he has recently obtained verifications from
COC, HB9B, YV4RC, XEVT, IRA, and CT1GO.
The verification from YV4RC must be particularly
gratifying to Mr. Beane for he only uses a small
receiver.

Listeners will be interested to know that Mr. Beane
has arranged a special broadcast from HB9B by the
courtesy of the operator, Dr. K. Baumann. This
station is at the Basle Radio Club.

The programme will be for the special benefit of
the International Short-wave Club members, and will
consist of music by Swiss composers and a talk in
English. The date fixed is February 13.

Reports should be sent either to Mr. Beane at
Ridgewell, Essex, or to Dr. Baumann, c/o HB9B Radio
Club, Basle, Postpack No. 1, Basle, Switzerland.

. .
For the last fortnight or so I have been listening

to actual American programmes rather than amateur
transmissions. Conditions have been so regular that
I have been able to tape up all the various wavebands
and so rely on getting at least one good programme
any time after 1300.

W8XK on the 13 -metre Channel
This is the first time that I have heard W8XK on

its 13 -metre channel so far this year. At the
moment it is always good loud -speaker strength until
about 1400 or 1430.

W3XAL on the 16 -metre channel is very reliable
from 1530 onwards, but
for some reason or other
Pittsburg on 19 metres,
which should not be
available until after
W3XAL, often comes
over from 1400.

The only poor period
is during the evening from
7 until 10, when you
have to rely on the 25 -
and 31 -metre bands which
are often jammed by
European transmitters.
After 10 p.m. if you go
on to 48 metres you can
always rely on a good
programme.

They broadcast items
very similar to our Soft
Lights and Sweet Music,
so if you like that sort of
stuff you can get plenty
of it before midnight.
They have a combination
consisting of an organ.
with a piano section, saxo-
phone, double bass, violin
and muted trumpet. It
sounds very effective and
provides a pleasing
change from B.B.C. ideas.
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In Tune with the Trade
FETTER LANE'S Review of the Latest Catalogues

INTERFERENCE!
THOSE listeners who have their

radio reproduction spoilt by
man-made static should secure a
copy of the form issued by Ward and
Goldstone. The object of the form
is to assist in localising and preventing
the interference experienced. To
this end numerous questions, all
simple to answer, are set out on this
form.

When these have been answered
and the form returned to the Goltone
technical people, the cause and type
of the interference is diagnosed and
useful suggestions made to assist in
overcoming it.

This service is not intended to
interfere with the local wireless
dealers' activities.

We would suggest that dealers
could render a universal service by
keeping a few of these free forms
available for prospective clients.

438
MEET MR. FORD !

I HAVE received some useful
information for those listeners

who possess American receivers
from Henry Ford Radio, Ltd., of
Howland Street, London, W.1.

This firm's workshops are a
veritable store of American radio
gear of all sorts, shapes and sizes.
In stock are a full range of line -cord
resistances, vibrators for car -radio
outfits, besides hundreds of different
types of American valves.

If you have an American set that

refuses to function, this firm will
be only too pleased to send you an
estimate for repairs providing you
let them have full details of your
trouble.

A speciality is the service of
Mid -west receivers-big brutes of
the sixteen -valve variety-and the
small midget sets. On the other
hand, if you particularly want to
invest in a Yankee outfit get in touch
with Mr. Ford. 439

ACTON CELLS
THE Acton range of glass -con-

tainer cells have many features
worthy of note, one of the most
interesting being the provision of a
frosted panel on the side on which
the owner's name and charging
date can be written.

On the high-tension side there are
two units listed, namely a 10 -volt
and a 60 -volt. Both units have a
capacity of 5,000 milliampere -hours
at 1,000 -hour rate, while tappings
are provided at every 2 volts.

The dry high-tension batteries are
made in three types-the standard,
triple -capacity and portable type.

440
.

VOIGT LOUD -SPEAKERS
FOR those interested in power and

quality reproduction the details
given in a leaflet issued by the makers
of Voigt loud -speakers should prove
of great interest. The specifications
cover most useful technical details,
while curves showing the response
over a remarkably wide frequency
range enable one to obtain a visual
indication of the faithful reproduc-
tion that can be obtained.

The loud -speaker units are used
in conjunction with special metal
or wooden horns, which form a
feature of the design and render the
loud -speakers most suitable for
public-address work. 441

EDDYSTONES FOR SHORT
WAVES

AFINE 16 -page catalogue is
now available from Stratton

and Co., Ltd. This contains exten-

f7

sive details of the latest components
for short and ultra short-wave work.
While the items are too numerous
to mention in this column, the
following are rather distinctive.

The multi -wave switch coil unit,
which can be supplied in three types,
solves the difficulty of covering a
waveband extending from 13.5 to
1,900 metres without coil changing.
Type No. 960 is provided with three
windings which cover five wave -
ranges.

The cross -feeder block -aerial
system is also described and illus-
trated. Use of the cross -feeder
blocks enables the doublet -type
aerial and the cross -feeder system of
lead-in to he employed. 442

MAZDA VALVES AND
CIRCUITS

VALVE booklets should always
form part of the constructor's

file as they invariably contain much
useful information. The new Mazda
booklet is no exception as it deals
with valves and their circuits in a
manner so comprehensive as to
render it invaluable to every radio
enthusiast.

Full technical details of all their
various types are given, while in
most cases useful hints and tips
regarding their operation in suitable
circuits are mentioned. 4.43

VARLEY PRODUCTS
VARLEY'S new 32 -page cata-

logueV will be found most useful.
It is generously illustrated and
devoted to a detailed description of
the many products produced by this
well-known firm.

A whole heap of information is
given on iron -core coils, their design
and application. The latest per-
meability tuner is discussed in detail.

Readers who run their sets from
the mains will find a host of valuable
and practical information in this
Varley publication. Varley's, as
you probably know, make a very
extensive range of mains trans-
formers and low -frequency smooth-
ing chokes which are very reason-
ably price. 444
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The "hanging" omni-directional loud -speaker
which Telefunken recently installed in the famous

Regensburg Cathedral

FORTUNATELY for the loud-
speaker designer, boundary
reflection caused by the walls

and ceiling of a room has the effect
of masking objectionable directional
and focusing properties. However,
as the loud -speaker is rotated slowly
there is usually, even in an enclosed
space, an appreciable variation of
quality.

Considering, for simplicity, the
conical diaphragm type of loud-
speaker, the reproduction is best
with the concave face to the front,
and the high tones and overall

4096

Directional

Propei
,e

a,Loud-

By J. D.

This interesting article gives an insight into the causes of the
directional properties of loud -speakers, the chief of which
Is shape. The illustration on the left and some drawings
show the advance that has been made in Germany by the
introduction of the Telefunken omni-directional loud -speaker

intensity are gradually reduced to a
minimum as the loud -speaker is
brought edge on.

With the convex side in view the
high tones are again augmented, but
are not so conspicuous, and there is
a tendency to give a " round the
corner " effect.

In free space these effects become
more obvious, and difficulties are so
great that special loud -speakers have
to be designed to overcome them. A
recent German type, which appears
to be a success, will be described
later.

R=

Loud- speaker
Fig. 1. -These two curves show the distribution round a

laud -speaker with a diaphragm of S cm. radius

68

To understand the nature of this
troublesome directional property, we
must examine the sound distribution
at a particular frequency round a
loud -speaker.

When this is done we may
show the result most clearly on
a polar diagram. This is simply a
curve on which a listener would
have to move round the loud -speaker
in order to hear equally well in all
his positions.

For instance, the two curves in
Fig. 1 show the distribution round a
loud -speaker of 5 cm. radius. You

4096",

256 --,--

R = 10

Loud(speaker
Fig. 2. --Showing the distribution from a loud -speaker with
a 10 -cm. diaphragm-not so efficient as the Fig. 1 curves



.at see that at a frequency of256cycles
per second the loud -speaker is non -
directional, but it is sharply direc-
tional at 4,096 cycles per second,
frequencies which lie within the
ordinary range of speech and music.

It can thus be understood how the
tonal balance is upset, especially for
those not situated near the
axis of the reproducer.

With a larger loud -speaker
if 10 cm. radius the dis-
tribution is altered-for the
worse-as in Fig. 2. In
scientific terminology the
convergence (focusing) of
the beam varies directly as
the area of the loud -speaker
and as the square of the fre-
quency.

Spherical Waves
The change in directive

properties with frequency
can be shown in another
manner, as is seen in Fig. 3.
If the waves were spherical
and evenly distributed at all
frequencies the total acoustic
pressure on the loud -speaker
would increase indefinitely,
as indicated by the dotted
curve. But when the fre-
quency is great enough to
give a beam of nearly plane

German loud-
speaker marks an
advance, particularly
for use in open
spaces or large halls.
It stands on a ped-
estal and directs the
sound downwards it,
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Showing the arrangement of the diaphragms of the
new Telefunken anti -echo omni-directional loud-

speaker

Fig. 4(a).-The sound travels outwards in
all directions from the new Telefunken

reproducer

waves, interference causes the
pressure to reach a maximum and
decrease as shown by the full curve.

Effect of Shape
Of course, the shape of a loud-

speaker has a lot to do with its
directive properties. Horns have a
greater focusing effect than cones
usually, and with a cylindrical dia-
phragm the variations in the polar
curve are less noticeable than with a
conical diaphragm.

It is in this respect that the new

a large circle (Fig. 4). The great
point is, however, that this circle
has a clearly defined boundary, so
that once you are outside it you are
out of range of the loud -speaker
entirely.

Looking down on an 1 ordinary reproducer,
the focusing effect would be as shown by

the arrow -headed lines

fig. 3.-A:tattier way of showing the
change in directive properties is by means

of a graph

If, in an open space, several of
these loud -speakers are properly
placed, a person between two of them
will be able to hear either one or the
other by stepping a few paces to the
right or left, instead of hearing a
ragged mixture of both, w1;icl; is
usually the case.

Germany's Pride
Further, it is possible to hear

equally well with this type of loud-
speaker from any direction. The
Germans are proud of their design
;1 -al recently used several of these
loud -speakers in a public square in
Berlin on the occasion of a national
holiday. They were a complete
success.

This article gives the reader only a
vague idea of the technical skill that
goes into the production of a good
loud -speaker. Directional properties
are not the only difficulty!

V."

111,

Looking at the side of an ordinary Inuring -
coil loud -speaker, the focusing effect
would appear as these arrow -headed lines

Fig. S.-Showing how the Telefunken loud -speaker, which con be stood on a pedestal,
would direct the sound waves downwards in all directions-see Fig. 4 (a)
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Joe Loss, whose band plays at the Kit Cat Restaurant, listens to his
records on the latest Cossor radiogram. Joe Loss is now recording

for the new Panachord Is. records

WHEN one begins talking about a Mozart
symphony it is useless to say which one
beyond giving the key. There are so many

of them. This one-there is one spinning at the
moment-is in E flat. The whole point is: Do you
like Mozart symphonies ? I do. So do most music
lovers. Very well, then.

Here goes for an amazingly well recorded Mozart
under the conductorship of Bruno Walter and the
orchestra is the B.B.C. Sym-
phony. There is a lovely
minuet and trio, almost worth
getting by itself. At all
events the whole thing has
my unreserved commendation.
The numbers are H.M.V.
DB2258-60, 6s. each.

Another twelve-incher of
H.M.V. is DB2365. This
should be purchased, at once
by any lover of light classical
music. Mendelssohn's over-
ture, Ruy Bias, by the B.B.C.
Symphony Orchestra, con-
ducted by Adrian Boult.. I
should call it a standard ren-
dering of a standard work-
and a standard favourite at
that.

H.M.V. C2713 (4s.) is worth
consideration. In a lighter
vein: One Night of Love
Memories; double -sided,

twelve-incher. So that you can guess its purport,
it is based on an operatic love -story.

Do you like Grieg ? If so I think you ought
to hear Homage March No. 3 played by an
orchestra under John Barbirolli (H.M.V. C2711).
It makes very good light classical music.

Columbia produces (DX651 and 652, 4s. each)
Coleridge Taylor's Petite Suite de Concert,

played by the Bournemouth Municipal Orchestra
conducted by Sir Dan Godfrey. If you like
this composer's Hiawatha I think you will like
this because it is very typical of him. Anyhow,
it is worth hearing.

Decca is doing a couple of records of Cesar
Franck's Psyche by the Lamoureux Orchestra of
Paris. Very good recording and pleasing music.
I strongly recommend these discs to your notice
(CA8193, 4s. each).

Respighi's Villanella-a most attractive work-
is recorded by Parlophone. The orchestra is
splendid-the Milan Symphony, under Guarnieri.
I am greatly attracted to it (E11263, 4s.).

(Cikoosi0
We Help You to Pick

A ten -inch Decca of an organ is fairly good. Alfred
Sittard plays Now That the Day is Ended and a Song
in C. These works were composed by Sittard and are
of a very tuneful character. Light organ music at its
best!

Alfredo and his orchestra play Memories of Old
Vienna on a double -sided disc (H.M.V. B8256, 2s. 6d.).
Quite worth hearing, but I think one of the best of this
little batch is B8254, which is a Cavalcade of Martial

Songs like The King's Horses,
When the Guards are on
Parade, etc. Quite a good
show.

Count Jolla McCormack before the H.M.V. mike at the Abbey
Road Studios. He has recorded two typically Irish songs,

which are reviewed this month
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Ared -label ten-incher of
H.M.V. (DA1396)

should appeal to a good
many. John McCormack
sings The Dawning of the
Day and Terence's Farewell
to Kathleen. Both are
distinctly Irish in atmo-
sphere.

You have heard Walsh
and Barker on the wireless ?
Very good duettists. They
sing Roll Along, Covered
Wagon, and Don't Forget on
MR1532 of Regal Zono-
phone (1s. 6d.).

A boy soprano record for
you if you want one (MR
1535). Also Alone and
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Song of Paradise, sung by Cavan. O'Connor on
MR1586. Very good, this!

Ravel's Bolero is on the wax again. This time
by a " Grand Symphony " Orchestra in Paris.
(Parlophone, R1995, 2s. 6d.). The first part
hardly comes out well-but I always think the
work, if played as Ravel would like it played, is
a bad recording proposition in any case.

Parlophone also does a record of the tenor,
Joseph Schmidt, on R1933. Contents-

My Song Goes Round the World and One Life,
One Love. Very good singing.

Columbia (DB1480, 2s. 6d.) is an excellent
Albert Sandler record. He plays Melody at Dusk
and Daybreak. So you get him at both ends of his
perfect day. Both tunes are composed by Reginald
King, who accompanies Sandler on this record.

Decca F5344 does another eight pianos affair.
It is the well-known Valie des Fleurs from Tchai-
kovsky's Nut -Cracker Suite which lends itself
admirably to the treatment it receives here.

Whitaker -Wilson.

Your Roads
the Best Records for Your Radiogram

Columbia photo

C. B. COCHRAN'S LATEST STAR
Larry Adler-the wonder mouth -organ
player whom Mr. Cochran discovered in
America and brought back with him-is
now one of the outstanding successes in
"Streamline." Cochrane's latest London
show. He has recorded" Smoke Gets in Your
Eyes " and" The Continental" for Columbia

this month

ORGAN MUSIC
Famous Tauber Melodies,

Harold Ramsay, 2S. 6d.
PARLO R2000

Ramsay plays at the Tooting
Granada organ-and a fine instru-
ment it is. Really nice tunes these;
Schubert's "Serenade," "In Your
Arms To -night," and, of course,
"You Are My Heart's Delight."
Ramsay makes use of a Hawaiian
guitar to get a "silky" effect. An
outstanding production !
*1812 Overture, Quentin

Maclean, 4s. COL DX854
A twelve -inch masterpiece. Full

of effects-wonderful some of them-
but a success because of Maclean's
genius in arranging this semi-
classical stuff for a cinema organ.
You all know this rather hackneyed
composition : it takes on a new
freshness here. I do ask you,
particularly if you have a hefty
radiogram, to try over this disc.

PIANO SOLOS
*Waltz Medley, Harry Roy's

Tiger Ragamuffins, as, 6d.
PARLO R2009

This shows that Roy's usually
hot -stuff pianists can turn their
hand to quiet-in fact, dreary-
tunes when they wish. The most
important point is that although a
medley, the time is constant and
you can dance to it. The lads are
accompanied at times by a Hawaiian
guitar-quite a craze. Tunes are
old, but good. "Love will Find a
Way," "My Hero," "Destiny," and
"Alice Blue Gown," are some of
them.
Piano Medley in Dance

Rhythm, Harry Jacobson,
as. 6d. H.M.V. B8257
Quite pleasant. The title explains

the disc. Jacobson plays well, having

Popular Records Recommended
By Chopstick

a rather quiet style. He chooses
lively tunes, though. "Miss Otis
Regrets," "Heat Wave," "Not for
All the Rice in China," "I Saw
Stars," and "Sweetie Pie" are
examples.

LIGHT SONGS
(a) June In January,(b) I'm

Lonesome for You. Caroline,
Layton and Johnstone, as. 6d.

COL DB1485
Interesting record this ! Columbia

has done its double recording trick
on (b). In the last vocal chorus,
Layton and Johnstone sing a duet
with themselves. This involves a
tricky process. The chorus is sung
twice; then one version is super-
imposed on the other. Both (a)
and (b) are topical, and are sung as
only this famous variety pair can
sing them.
(a) Who Made Little Boy Blue,

(b) Pal o' Mine, Les Allen,
2S. 6d. COL DB1476
Les Allen is accompanied here by

his Melody Four and on (b) he has
the valuable assistance of his young
son, Norman and Mrs. Allen. In
spite of that, (a) is, I believe, a much
neater tune and well worth hearing.

TRUMPET SOLO
*(a) I Can't Dance, I've Got

Ants in My Pants, (b) Carolina
Nat Gonella and orchestra,
as. 6d. DECCA F5822
(a) is some title; and isn't Nat

some trumpeter ! I admire Gonella's

technique. He plays at tremendous
speed and never misses a note.
That is more than can be said about
brass players in some broadcast
symphony orchestras. Real hot
stuff this.

MODERN -RHYTHM
SURVEY

*A Short Survey of Modern
Rhythm, as. 6d. BRUNS 2000
This is a unique record that eN cry

keen up-to-date listener should
possess. It is actually eight excerpts
of very differing types of hot stuff.
Red Nichols plays an excerpt of
"Eccentric," Duke Ellington plays
"Slippery Horn," a fragment of
"Got the Jitters" is given by Don
Redman's band, and Spike Hughes
plays "Sweet Sorrow Blues." On
the other side, fragments are played
by Jack Teagarden, Louis Armstrong,
Joe Venuti and Eddie Lang. .

DANCE MUSIC
(a) I'm on a See -saw (f), (b)

Dancing with a Ghost (f.),
Jack Jackson and His Orch.,
as. 6d. H.M.V. B8585
Both from the film, Jill Darling.

Admirably played and admirable
H.M.V. recording !
*(a) I Saw Stars (f.), (b) Ole

Faithful (f.), Roy Fox and
His Band, as. 6d.

DECCA F5212
This takes the biscuit for the best

dance record of the month, (a) is

one of to -day's outstanding dance
tunes. Fox plays it well. Record-
ing, too, is perfectly balanced.
Vocal choruses are by Syd Buckman
-a stranger to me-who sings out-
standingly well.

*(a) Judy, (b) Stars Fell on
Alabama, Carroll Gibbons and
His Boy Friends, 25. 6d.

COL DB1487
Carroll, the perfect dance -band

pianist, at his best. You will like
his (a).
*(a) La Cucaracha, (b) The

Continental, London Piano -
accordion Band tinder Scott
Wood, is. 6d.

REGAL-ZONO MR1516
Two rumbas. (b) has taken on

with gusto and Scott Wood's band
has got the right touch on this new
rage. Ideal for either dancing or
listening.
*(a) No ! No ! a Thousand

Times No ! (w.), (b) I'm Goin's
Wash My Hands of You (f.),
Ambrose and His Orch.,
as. 6d. DECCA F5318
(a) needs little introduction. It

is performed here exactly as in the
recent Ambrose broadcasts. Elsie
Carlisle is the heroine. I imagine
a rush for this. Both numbers are
typically Ambrose : 'nuff said I

(a) Orient Express (novelty
f.), James Kok's Dance
Orch., (,b) The Acrobat, Paul
Godwms Orch., is. 6d.

DECCA F5854
A double -purpose record. (a) is a

terrificallyhot foxtrot if you like,
or, a version of train noises.
(b) can be a foxtrot, but it is better
as light orchestral work, the high
spot of which is plenty of tricky
instrumental solos.
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U.M.V. photo
Note the rather unusual elliptical shape
of the loud -speaker in this compact

H.M.V. radiogram

BEFORE any method of obtain-
ing automatic bias can be
considered it is essential to

refresh one's memory about Ohm's
Law. This law states that the
difference of potential between two
points on a wire is proportional to
the current flowing along the wire.
In spite of the fact that this law was
propounded just over a hundred
years ago it still holds good, and
forms one of the basic laws governing
calculations relating to electrical
problems.

In Another Form
Without going into details, we can

put Ohm's Law in another form and
say that when an electric current is
flowing along a conductor which
offers any resistance to it, there
will be a difference of potential
between the two extremities.
This difference of potential or
voltage will depend on the
value of the current and the
amount of resistance present
in the circuit.

Simple Example
Let us take a simple example;

we will assume that a loud-
speaker has a resistance of
4,000 ohms and through it we
have a current of 7 milliamperes
flowing. If readings are taken
with a meter, or if a simple
calculation is made using the
formula volts = milliamperes
X ohms divided by 1,000, we

shall find that we have lost 28
volts across the loudspeaker.

all forms of automatic bias depend
on the laws governing resistances and
oltage dropping.

Current Path
I am going to assume that you

are all familiar with the current
path of a valve, and how the com-
plete circuit is made from the
anode through the high-tension
battery to the filament or its equiva-
lent.

You can see the scheme in Fig. 1,
where the dotted portion represents
the circuit. It should be noted that
the negative of both batteries is
common.

Let us insert a milliammeter at the
point marked x and find out how

T be A B C of
Automatic Grid Bias

By L 0., SPARKS

It is quite easy to verify this, but
please remember to divide by 1,000
if the current reading is in milli-
amperes. This may all seem very
remote from automatic bias and
perhaps a little boring, but it is
vital to understand this fully, as

AUTOMATIC BIAS FOR BATTERY SETS
Hg. l.-Showing the method used for obtaining

automatic bias in battery receivers
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much current is flowing along this
wire. It will be found that the
value is the total current consump-
tion of the receiver, therefore if we
now insert the resistance a at this
point it stands to reason that a
certain voltage drop will be produced.

Another very convenient fact
will come to light, and that is
that the polarity of the voltage
will be just right for our pur-
pose. The point x will be so
many volts, depending on the
resistance and current, negative
in respect to the low-tension
negative or common earth line.

Smoothing
This being so, it now only

remains for a connection to be
made to the grid circuit of the
output valve through a grid
leak or the secondary of the
low -frequency transformer, ac-
cording to the coupling used,
from this point. You will of
course notice the condenser
connected across the resistance,
and if you have not guessed
what it is for I will tell you.



The current flowing is fluctuating
the whole time, likewise variations
are produced in the voltage, which
if allowed to pass into the grid
circuit are liable to set up a form of
reaction.

Steady Voltage
The purpose of the condenser is

to smooth out the supply and ensure
steady direct -current voltage. It is
quite possible that bias will be
required for valves other than the
output, therefore to obtain other
values tappings should be made on
the bias resistance.

For instance, if a pick-up is in
use it will no doubt be necessary
to apply 1.5 or 3 volts negative bias

BIAS FOR IN DIR EC7'Ll -DEA I ED MAINS VALVES
Fig. 2.-Similar to the method shown in Fig. 1,
except that the cathode takes the place of the

filament

to the detector valve. By using the
same formula the exact value of the
resistance between the tapping and
the high-tension negative can be
determined.

In multi -valve circuits it is some-
times necessary to insert simple
filters in the grid circuits to prevent
any high -frequency current getting
through. The usual arrangement is
shown by the two components
marked F.

Bias for Mains Valves
Where mains valves of the in-

directly -heated type are employed
the method of deriving the bias is
just the same except that the cathode
takes the place of the filament. As
the cathodes are electrically insulated
and not common to the circuit, it is
possible for the anode current of
each valve to be used to provide
independent bias. This is some-
times termed self -bias, as the
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arrangement can be looked upon as
a self-contained unit for its asso-
ciated valve.

Fig. 2 shows how the resistance
is inserted in the cathode lead. A
by-pass condenser is used
in a similar manner to the
battery counterpart, but it
should be remembered that
to determine the value of
the resistance the current
taken by the valve under
consideration must be used
in the calculation and not
the total current consump-
tion as in the previous case.

Directly -heated Mains
Valves

In certain
ceivers output
valves are em-
ployed which have
their filaments
heated by raw
A.C. In this case
a slightly different
arrangement is
necessary, al-
though the basic principle
is identical.

Fig. 3 shows a typical
circuit and it will be noted
that the centre tap, which
is normally taken to earth,
is the point where a bias
resistance is inserted. It
will be obvious that it is
advisable for separate fila-
ment windings to be pro-
vided.

It will be found that it

re -

is more advisable to employ the grid
filters or decoupling in mains re-
ceivers, and a word of warning is
necessary regarding the value of the
decoupling resistance.

BIAS FOR DIRECTLY -HEATED VALVES
Fig. 3.-The circuit used for obtaining bias for
directly -heated valves, that is valves that have

their filaments heated by raw A.C.

If too high a value is used there i;
the danger of affecting the high -note
response, therefore it is advisable
to use the lowest value consistent
with stability.

For high -frequency valves a by-
pass condenser across the bias
resistance should have a capacity
between .01 and .1 microfarad.

In the detector circuit 1 micro -
farad can be used, but on the output
side it is an advantage to use nothing
smaller than 2 microfarads.

All-wave Three in Barbadoes
BARBADOES (British West
Indies).-I am often building all
kinds and types of sets (from four to
ten valves, even), and having an odd
derecently I scanned the circuit
of this set-having got a couple of
British General All -wave tuning
coils.

I was somewhat dubious of the
All -wave Three, but in less than
two hours it was assembled with
results.

I then put a Mazda Pentode 220A
for the output (this change means
altering two wires only), and con-
sider it the cheapest and best all -
waver you have published to date-
loud-speaker results definitely on
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over 100 stations; a little touchy
below 19 metres, but up to 550 its
results are nothing short of
marvellous.

It is a foolproof set; its selec-
tivity on the 25-, 31-, and 49 -metre
bands has to be known to be
believed.

Sound, if required, can be
heard clearly 50 yards away from the
house-Australia, Germany, Canada,
Japan, Indo China, Daventry,
U.S.A., Brazil, Agentina, Vene-
zuela, Bolivia, in fact, every station
which can be picked up by any
multi -valve American set is to be
picked up with ease on this All -wave
Three.
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Hints on Receiving
Television

TILL probability is that on the
first attempt to receive a
television broadcast the re-

sults will be nil-or, at all events,
all that will be seen will be a number
of floating splashes of light.

Unfortunately, the duration of the
television programmes is so short
that there is practically no time to
make adjustments; and when it is
appreciated that there is a fault there
is, as a rule, nothing that can be
done to remedy it until the next

Common Faults : : Adjusting Scanner Speed

Negative Pictures : : Interference

A typical
disc receive

transmission. This, of course, only
applies to the securing of the actual
picture and it should not be forgotten
that such matters as modulation and
speed control can be experimented
with upon any sound transmission.

Receiving Sound Pictures
It is as well, therefore, to put in a

little practice with the receiver
before any attempt is made on an
actual television broadcast. There
will be no mistaking the appearance
of the screen when a sound trans-
mission is being received, and the
opportunity can be taken of ensuring
that the greatest brilliancy of screen
is being obtained.

Accurate tuning of the wireless
receiver is
essential and
the effects of
slightly de -
tuning and the
use of too much
reaction should
be noted. These
are mattrrs
which may
appear very
obvious, but
during an actual
television trans-
mission it may
be found that
they just suffice
to prevent a pic-
ture being
resolved.

On a sound
transmission the

If the motor s running too slowly, dark bands wil appear which
rave towards the r ght-hand bottom corner; f the speed is too
great the bands wil appear to move to the opposite direction

74

screen should be marked by faint
vertical lines which vary in their
intensity, in their length and the
general appearance will be what is
usually termed " shot," but the
pattern will be constantly varying.

Obtaining Correct Motor Speed
Assuming that this effect is

obtained, there is only one other
incorrect condition that will prevent
you obtaining pictures-and this is
the speed of the scanning device.
The requisite speed is 750 revolu-

0

A simple stroboscope for determining
scanner speed

tions per minute, and the slightest
error-either fast or slow-will pre-
vent a picture being formed.

A check of motor speed can be
made at any time, irrespective of
transmission, provided that A.C.
mains are available. Scanning de-
vices are provided with eight spokes
or dots, and when these are viewed
by the light of a lamp fed from
50 -cycle A.C. mains and the motor
is running they appear to be station-
ary when the correct speed is
attained.

Ilis effect can be observed with
the light from an ordinary incan-
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descent lamp, but it is much better
to use a small neon lamp as the light
from this goes right out between
cycles and the stroboscopic effect can
be very clearly seen.

It is easy to make the mistake of
running the scanner at half -speed,
for in this case the eight spots or
spokes will be clearly defined,
though closer observation will show
that a very faint indication of a spot
or line lies between each. The effect

This diagram shows the direction of
rotation of the disc. The picture area is

between a and b

of half -speed is to produce four
quarter pictures, and in the case of
the disc receiver these would he so
small that unless everything was
working perfectly the possibility of
them forming pictures would in all
likelihood be overlooked.

On a sound transmission there is
no indication on the screen of correct
speed though, after a little practice,
it is possible to form a fairly reliable
estimate by observing the amount of
clicker.

If you should have a picture split vertic-
ally, as shown by the drawing, allow the
motor to revolve a little faster and you
will find that as the picture slowly travels
up it will also move sideways until the

picture is completely in view
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On an actual television trans-
mission there are definite indications
of speed which, with a little experi-
ence, can be easily interpreted. The
first appearance will in all probability
be that of a number of patches of
light which are travelling either up
or down almost vertically.

In either case, the speed of the
motor is definitely wrong; if the
travel is downwards the speed is too
slow, and if upwards too fast. When
a correction of speed is made the
patches will begin to assume an
oblique direction, and finally hori-
zontal at the proper speed.

The probability, however, is that
the passage through the critical speed
will be so quick that it will be found
impossible to accelerate or retard
the motor in time. Acceleration or
retardation, therefore, should be very
gradual, and this will be denoted by
the rather slow change in the
obliquity of the moving pattern.

Experience makes a wonderful
difference in the control of speed,
and after a little practice it is possible
to gauge the amount of control
necessary to apply in advance by
merely watching the screen. Gener-
ally speaking, it is better to rely upon
some sort of friction device on the
shaft of the motor rather than upon a
variable resistance, for the latter does
not act sufficiently quickly.

Another useful trick is to switch
the motor off momentarily-the
mere off -on flick of the switch will
usually suffice, though, of course,
in this case the motor must be tend-
ing to run too fast.

It is always better for the motor to
have a tendency to run too fast
rather than too slow, for it can be
ret2rded more easily and quickly
than it can be accelerated.

These remarks apply equally well
to scanners which are fitted with
synchronising devices, and in this
case it will he found that irrespective
of manual control the picture tends
to hold more steady when the motor
is inclined to run a little fast; also
should the synchronising device lose
control, correction can be more
quickly applied..

Negative Pictures
It is practically essential to run the

motor for a little time in advance of
the actual transmission, for the speed
characteristics of these small motors
varies with the temperature and for
steady running, therefore, it should
be allowed to warm up in advance;
the length of time will depend upon

75

overlap

The effect of incorrectly spaced holes will
be to produce either light or dark bands
in the direction of the scanning lines

the motor and its load, but twenty
minutes is the approximate period.

Assuming that some sort of picture
is obtained, there is the possibility
that it may be negative; this, how-
ever, is a matter which is fairly easy
to remedy by any of the three
following methods:-

(1) If you are using leaky -grid
detection, change to anode -bend and
vice versa.

(2) Reverse either the primary or
secondary of a low -frequency trans-
former if you have this coupling. It

If the picture is split horizontally a very
slight alteration of speed will correctly

frame the image

is no use attempting this with
resistance -capacity coupling or with
auto -coupled transformers.

(3) Add a further stage of ampli-
fication between the detector and the
output.

Another fault which often occurs
when a receiver is first tried out is an
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Li.

Interference due to sparking of the
commutator brushes can be prevented
by the use of two condensers as shown

upside-down picture. The sole rea-
son for this is because the scanner is
rotating in the wrong direction; the
disc should revolve in an anti-
clockwise direction so that the
scanning spot travels upwards, com-
mencing at the bottom right-hand
corner of the screen and travelling
to the left.

Direction of rotation can be
corrected either by mounting the
motor in the reverse direction or
changing over the brush connections
relative to the field windings. This
latter will be clear from the diagrams.

Whei. a picture is obtained, some

If the image is upside down it shows that
the motor is revolving in the wrong
direction. This can be corrected by
changing over the connection between
the field winding and the commutator

brushes of the motor

curious effects may very likely
develop. One very common one is
for the picture to be split vertically
which indicates that it is out of phase
due to the motor running isochron-
ously with the transmitting motor.
This can be corrected by allowing
the picture to slip a few frames, the
number depending upon the position
of the dividing line; as the frames are
slipped it will be noted that this
lines moves to the right if the motor
is slowed down and to the left if it
is accelerated.

Concurrent with this fault the
framing may be out, but the correc-
tion of this slight fault will be evident
and when synchronising gear is
fitted merely necessitates this being
rocked a little in one direction or the
other.

Interference

Any interference is, of course,
observable in the picture, and this
may possibly be somewhat pro-
nounced where A.C. mains are used
unless steps are taken to eliminate it.
A.C. mains interference is discern-
ible as dark and light vertical bands
on the picture, the strength of the
bands corresponding to the amount
of interference.

As the speed of the disc varies, the
bands will slowly drift from side to
side. This fault lies in the receiver,
and ordinarily it would reveal itself
as A.C. hum. It is, therefore, here
and in the aerial system that a cure
must be found; though, incidentally,
it is advisable to keep the leads to
the neon lamp as short as possible in
order that there will be no pick-up
here.

Heterodynes are visible as a fine
grain or pattern which covers the
whole of the picture. Motor inter-
ference may result if there is sparking
at the motor brushes. It produces
splashes of light and spots and
streaks as is noticeable when a
damaged film is used at a cinema.
Attention should first be given to
the motor commutator and brushes.

See that the latter press firmly,
but lightly, and that the commutator
is quite smooth and bright. A slip
of fine sandpaper held lightly against
the commutator as the motor is
running will effect an improvement,
though if the commutator is only
dirty, and not rough or burnt, a small

Diagram showing how the motor connec-
tions can be altered to reverse the

direction of rotation
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piece of cloth damped with turpen-
tine will do all that is necessary; do
not use emery cloth on the commu-
tator.

A filter across the motor brushes,
as shown by the diagram, is a useful

TELEVISION AND THE
SHORT WAVES

Unless some revolutionary
discovery is made, it is certain
that the ultimate development
of television will be upon the
ultra -short waves. This side
of radio, therefore, is now the
subject of intensive research
and a widened field is open for
amateurs who in the past have
confined their attentions to
short-wave sound transmis-
sions. In order to cover this
quickly developing branch of
short-wave work the title of
TELEVISION has been changed
to TELEVISION AND SHORT-
WAVE WORLD, and it will
provide the link between the
two subjects. TELEVISION
AND SHORT-WAVE WORLD
will be on sale on Wednesday,
January 30, price Is.

refinement; and in cases where
sparking is not very bad it will
eliminate any trouble in this respect.
Condensers of 1 to 2 microfarads will
be suitable with the centre point
connected to earth, as shown.

If there s interference from A.0 mains,
dark bands w 1 appear on the screen.

passtt g from one side to the other
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One of the greatest problems in high -gain amplifiers is that of
the hum and noise level, in both of which the valve is a vital factor.

Heater construction and insulation, the electrode insulators and
the internal arrangement of grid leads are some of the possible
noise -sources which have to be contended with in securing
really silent working; in this respect Marconi MH41 and H30
are of special interest, as these considerations have been very
fully dealt with in their design and manufacture.

Marconi MH41 is a 4 -volt I.H.C. triode with special helical
heater and M. of 80. Marconi H.30 is a 13 -volt I.H.C. triode
with similar heater, grid taken to top of bulb and M. of 80.

 A card to the Marconiphone
Company Limited, Radio House,
210 Tottenham Court Road, W.1,
will bring you a copy of the new
Marconi valve catalogue, with
full details of these and many
other types.

ARON THE CHOICE OF THE EXPERTS
VALVES

PRESERVE YOUR COPIES

OF THE

' WIRELESS MAGAZINE"

rlIE ideal way of keeping your
copies of the " Wireless Mag-

azine" is to have them bound into
volumes. each with its appropri-
ate index, in the handsome, grey -
tinted stiff covers which are ob-
tainable, at 2/6 each (inclusive
of the index for each volume of
six copies), plus postage 3d., from

the publishers.

BERNARD JONES PUBLICATIONS Ltd.
58-61, FETTER LANE, LONDON, E.C.4
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Experts' choice
and Your choice

FRANKLIN Resistances
and Fixed Condensers

Specified for this month's

`5-G n. Battery 4'
and the

'W.M. A.C.-D.C. FIVE'
Needing the very best at the lowest
cost, designers turn again to Franklin
products. Manufacturers do the
same-and so must you. For depend-
ability and economy buy Franklin
Resi ,tance., and Condenser,. from
1 -Watt Fixed D. Fixed

60.Re i tances Conden, ers

Viake sure
VOlt ''1

RANKLIN
RE8lSfAnt.ES & CO.. DEnSERS

if you have any diffitulty in
obtaining Franklin products
locally, send your order direct.
Write for complete prise

FRANKLIN ELECTRIC Co. Ltd.
Gray House, 150Charing Cross Road,

London, W.C.2.
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News from All Quarters
Broadcasting in India
THE High Commissioner for

India in London has placed a
contract with the Marconi

Company for the supply and erection
of a 20 -kilowatt broadcasting station
at Delhi.

This is the first step towards the
accomplishment of the Indian
Government's policy of extending
broadcasting in India, announced
by the Viceroy in August last year.

Work on the manufacture of the
equipment for the Delhi station is to
begin immediately at the Marconi
Works, Chelmsford.

The transmitter will be of
advanced design, incorporating the
most modern developments of broad-
casting technique, and with its
unmodulated aerial energy of 20 kilo-
watts it will be several times more
powerful than any broadcasting
station previously erected in India.

.
Mischa Spoliansky

The announcement by Parlophone
of two records by Spoliansky recalls
the historic fact that it is not always
that a child prodigy consolidated his
early successes later in life.

The composer of Tell Me
Tonight, Mischa Spoliansky, is an
exception in this respect. He began
as a pianist at the age of ten, and now
he is one of those brilliantly fortunate
artists who can never write an indif-
ferent song nor play other than
beautifully on his piano.

The world first heard of him in
Dresden, where as a boy he once
startled the severe critics by improvis-
ing on a Mozart air-a feat achieved
through sheer nervousness!

This incident laid the foundation of
his career and he has never looked
hack. His fame as a pianist grew,
and almost alongside he achieved a
reputation as a composer of better -
class songs.

These at first were written in his
spare time, but people began to take
notice of his catchy melodies, and he
became so busy receiving commis-
sions to write music that his career
as a pianist had to be abandoned.

Max Reinhardt claimed him for
many of his German productions, and
a large number of Continental hits
during the last ten years have come
from Spoliansky's pen.

His popularity spread over here,
and his famous song Tell Me
Tonight, which he composed for
Jan Kiepura, may be said to have
made his name in England. Since
then he has written many successes
for super British films, including
My Song For You, Evensong, and
The Private Life of Don Juan.

The Parlophone Company recently
persuaded Spoliansky to play a
piano medley of his own " best
sellers" and this offers practically the
only opportunity of hearing a fine
pianist and a brilliant composer
simultaneously.

. .
Exide Batteries

A still further advance in battery
design has been made by Exide. For
the first time, an Ironclad positive
plate (the same plates that make
Exide Ironclad submarine and trac-
tion batteries so reliable) is used for
radio purposes.

The new IFG/C, the only radio
battery of its kind in the world to
incorporate this feature, has a greatly
increased life, holds its charge
longer, and reduces listening costs.

It is also fitted with a popular
indicator that tells when it is time
to recharge and, at 1 ls. 6d., is more
economic than ordinary batteries
without specially strong Ironclad
plates. This new battery will appeal
essentially to the discriminating user,
who will have one of the best batteries
that money can produce.

The principle of the Ironclad plate
is that the active material is locked
up in finely slit ebonite tubes and
so held securely in contact with the
grid of lead alloy. The tubes allow
free access of the electrolyte to the
active material, which is prevented
by the fineness of the slits from being
washed away, thus prolonging the
life of the plate and maintaining it
in a high state of efficiency.

The battery, which has a capacity
of 45 ampere -hours, is identical in
size with the well-known Exide
DFG Mass -type specially made for
sets having little demand for low-
tension current.

The discharge is steady and the
charge is retained for a considerable
time. When not in use the battery
may be left without attention even
though partially discharged.
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CHANGE OF ADDRESS

Will readers please note that in future
all correspondence-whether to the
Editor, the Publisher, or the Informa-
tion Bureau-should be addressed to:

" WIRELESS MAGAZINE,"
8-11 Southampton Street,
Strand, London, W.C.2.

Approach to Art
The B.B.C. announces that a

special pamphlet, " An Approach to
Art," is published in connection with
Eric Newton's talks series, " The
Artist and his Public," which began
in January.

The pamphlet contains an article
by Mr. Newton and a syllabus of the
talks and discussions which make the
series. In addition, thirty-two pages
of illustrations have been carefully
chosen to fit in with the talks. The
illustrations are so closely linked
with the talks that listeners will find
the pamphlet of great benefit in
following the series.

One of the main objects of the
series is to explain Modern Art to
the man in the street by showing its
continuity with the past.

The pamphlet costs 7d., or 9d. by
post, from the Publications Depart-
ment of the B.B.C.

. .
Sunbeam Battery

The Fuller Accumulator Co. (1926)
Ltd., is now manufacturing a new
" Sunbeam " high-tension battery,
supplies of which are available.

The prices are exceptionally rea-
sonable. They are 3s. 6d. for the
60 -volt type, 5s. 6d. for the 100 -volt,
and 6s. 6d. for the 120 -volt type.

New Marconi-Osram Valves
Two new valves by the Marconi

and Osram companies have recently
been released. They are known as
the N40 and N41. We understand
that the N40 is a purely experi-
mental valve which has not yet been
placed on the market. It attracted
considerable attention when it was
exhibited at the recent Physical
Society Exhibition.

The N40 is a high -slope output
pentode, in the 4 -volt A.C. range. It
is fitted with an indirectly -heated
cathode taking 2 amperes. It is



capable of giving a comparatively
high undistorted power output, with
small input grid voltages.

This feature renders it very suitable
for the output stage of an A.C. mains
receiver where it is desired to obtain
a high degree of sensitivity with the
minimum number of valves.

At an anode voltage of 250 the
anode current is 32 milliamperes.
It has an anode dissipation of 8 watts
and under normal operating condi-
tions an amplification factor of 210.

The valve is fitted with.a seven -pin
base and a new dome -shaped bulb.
The retail price is 18s. 6d.

The N41 is purely an experimental
output tetrode. Owing to the fact
that a pentode possesses two general
advantages over the triode-(a) it
gives greater undistorted power out-
put for a given consumption of
high-tension energy and (b) it gives
a greater undistorted power output
for a given A.C. input voltage to the
grid-it is used in the large majority
of modern receivers.

While the pentode is more com-
plicated and costly than the triode,
its advantages definitely outweigh
these considerations and it is there-
fore a very important component in
radio design.

The pentode is really
with an additional grid between the
screen grid and the anode. This grid,
usually referred to as the suppressor
grid, is connected to the cathode and
is thus rendered sufficiently negative,
with respect to the anode, to ensure
that the latter's secondary emission
is substantially returned intact to its
source.

This has the effect on the charac-
teristics of extending the available
undistorted anode voltage swing and
giving us the features described
previously.

THE
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" W.M." A.C./D.C. SUPER FOUR
Continued from page 12

To gang, turn the wave -change
switch to the left; the receiver is
then on the medium waveband.
Tune to a station at the bottom of this
hand, that is, at about 10 degrees on
the scale. Turn the middle knob
on the intermediate -frequency trans-
former to about the mid -point and
adjust the trimmers of the condensers
tuning the aerial and the tuned -
transformer coils. These two trim-
mers are nearest the front of the
receiver and should be adjusted for
maximum signal strength.

Now turn the dial to the other end
of the band, that is, to about 500
metres, and adjust the oscillator
trimmer for maximum signal
strength. The main tuning drive
should be turned a little on either
side of the tuning point to make
sure that you have the correct setting.

The intermediate -frequency trans-
former should now be trimmed for

maximum signal strength. There is
a definite setting for each of these
trimmers and no difficulty will be
experienced in finding the best.

Long -wave Adjustments
Now turn the wave -change switch

to the right for the long waveband.
The only adjustment that need be
made is with the series pre-set
condenser at the rear of the tuning
coils. Tune with the main condenser
to a station at the top of the wave-
band, such as Radio Paris, and turn
the pre-set condenser for maximum
strength, at the same time turning the
main tuning control to make sure
that the correct setting has been
found.

On no account alter the main
tuning condenser trimmers, for if
you do when you come back to the
medium waveband the receiver will
not be in gang.

LOW -FREQUENCY COUPLING CIRCUITS
Continued from page 20

I have not
tages with class -B so far, except that
if you are rather forgetful with
decoupling, then you are likely to
get a little feedback and the whole
low -frequency side would become
unstable.

Finally, there is the direct -coupled
method, which is not very popular,
for it means the use of several
hundred volts to obtain a satisfactory
degree of amplification. It has the
advantage that quality is almost
perfect and the response curve is as
level as it is possible to obtain.

other hand, who wants
such good quality with a short-wave
receiver ? For you only get out of
the low -frequency stage what you
put into it and, as a general rule,
top -note cut off is very bad and there
is not sufficient separation between
stations to allow for a high
definition.

Each circuit seems to have some-
thing in its favour and something
against it, but you should know by
now some of the little points asso"-
ciated with the different types of
circuits.

SPAN the ATLANTIC !I Let us MODERNISE

HYVOLTSTAR ALL MAINS
ALL WAVES

UNIVERSAL RECEIVERS cover from 13 to 2,000 metres
HYVOLTSTAR Universal Superhets are the
supreme Receivers. Any mains-A.C. or D.C.
Fidelity and tone superb on all Wavebands.
America tuned -in with ease at full loud -speaker
strength. Refinements include silent Fluidlight
tuning and A.V.C. Test HYVOLTSTAR
superiority, have a Receiver on approval ! Write
for interesting leaflet for the connoiseur.

Universal All -Waves Soper 5, (19 to 2,000 m.)
Chassis complete with valves 14 gus.
Complete Table Model 18 gnu
Table Radiogram 24 gas.

Universal All -waves Super 7, (18 to 2,000 m.)
Chassis, complete with Valve. 22 gm.
Table Model 28 gns.
Table Radiogram Model 80 gas.
Console Radiogram with automatic

Record -changer 40 gm.

UNIVERSAL HIGH VOLTAGE RADIO, LTD.,
Tetphone TE11* Bar 4988.

28-29 Southampton Street,
Strand, W.C.2
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YOUR SET!
Whatever its type or make we can convert
your present Set to an up-to-date UNIVER-
SAL AC/DC ALL MAINS RECEIVER with
Ostar-Ganz II igh Voltage Valves.
The work will be carried out by Conversion
experts, the cost is low and the Improvement
will astonish you.
Send your set Carriage Paid and we will
quote you free, or if you prefer, write for
full particulars to the CONVERSION DEPT. F.

UNIVERSAL KITS
A comprehensive range is available, including
Universal All -wave Superhets, Radiograms
and Amplifiers.

Write for leaflet "F " giving full details.

EUGEN J. FORBAT, sore Agent.
28-29 Southampton Street, Strand, W.C.2.

Telephone: TEMple Bar 8605.
s'N
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BLUEPRINT
COUPON

Valid only until Feb. 28,
1935 (or until March 31,
1935, for overseas readers)

FOR ONE BLUEPRINT ONLY

If you want a full-size blueprint of
any ONE of the sets constructionally

described in this issue for half price,
cut out the above coupon and send it,

together with a postal order, to

Blueprint Department, WIRELESS

MAGAZINE, 8-11 Southampton Street,

Strand, London, W.C.2.

This coupon is valid for a blueprint
of any ONE only of the following sets

at the prices indicated :-

£5 5s. BATTERY FOUR (page 44),
No. WM38I, price 9d., post paid.

W.M." A.C./D.C. SUPER FOUR

(page 7), No. WM382, price 9d.,
post paid.

INFORMATION
COUPON

[1935,, for overseas readers)
--J

Valid only until Feb. 28,
1935 (or until March 31,

If you want to ask any questions,
cut out the above coupon and send it,
together with a postal order for I s.

and stamped addressed envelope, to
the Information Bureau, WIRELESS
MAGAZINE, 8-11 Southampton Street,
Strand, London, W.C.2.

Note that not more than two
questions may be asked at a tiniz
and that queries should be written
on one side of the paper only.

Under no circumstances can ques-
tions be answered personally or by
telephone. All inquiries must be
made by letter so that every reader
gets exactly the same treatment.

Alterations to blueprints or special
designs cannot be undertaken : nor can
readers' sets or components be tested.

11 you want advice on buying a
set, a stamped addressed envelope
only (without coupon or fee) should
be sent to the Set Selection Bureau,
WIRELESS MAGAZINE, 8-11 South-
ampton St., Strand, London, W.C.2.

COIL EXPERIMENTS
WITH OUR TEST SET
Continued from page 28

back again by re -tuning. Notice that
when the screen is very close to the
coil a very considerable increase of
capacity has to be made to bring the
tuning up to the correct point.

I hope that, as suggested in the
last article, you have been taking
copious notes of these experiments.
If you have done so you will find it
most interesting to read back over
your notes and see how many new
facts have been brought to your
notice.

Commercial Coil
The next time you take the can

off a commercial coil you will be in a
much better position to appreciate
the problems of the coil designer and
how accurately everything has to be
made if the coils are to be ganged
with a standard double or triple -
gang condenser. You will also
realise the purpose of certain spac-
ings and how vitally very small
capacities can affect the tuned
circuit.

A reaction coil, for example, wound
immediately on top of a grid coil
may have so much capacity between
its windings and those of the grid
coil as to give a much greater coup-
ling, capacitatively, than is given
inductively. At the same time this
capacity may completely upset the
grid -coil design.

Fine Reaction Windings
You N ill also realise why it is that

reaction coils are generally wound
with very fine wire in such a way
that the capacity between them and
the coil on which they have to act is
reduced to a minimum, just as you
will begin to have the correct idea of
why the long -wave winding is some-
times placed at right angles to a
medium -wave winding and so on.

And all this rumination will prob-
ably suggest a lot of other experi-
ments, which in turn will suggest
further ones, and you may be well on
the way to discovering something
new.

After all, new inventions come as
frequently from freshness of mind as
from lengthy experience. It is so
very easy to get into a groove with
radio and to avoid trying new
experiments because you think you
know what will happen. A final
word ! Don't forget to use your
notebook regularly.
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Next

Month
RADIO AS A SCIENCE.-

A striking and provocative
article by Paul D. Tyers.

* * *

ALL ABOUT PIEZO-ELEC-
TRIC PICK-UPS.-A dis-
cussion of the standard of
quality, characteristic curves,
etc., by P. Wilson.

* * *

Percy W. Harris starts a new
series for users of commercial
sets.

* * *

Special article for con-

structors by G. P. Kendall.
* * *

Two remarkable new sets for
the new conditions.

* * *

i Testing hints for the service
man.

* * *

Special short-wave articles.
* * *

All the usual features and
AN IMPORTANT

ANNOUNCEMENT.

* * *

ORDER YOUR COPY WELL IN
ADVANCE-the date of publica-
tion will be FRIDAY, FEBRUARY 22
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Colonial and Foreign Agents: AUSTRALIA-Gordon & Gotch, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A
Perth (W.A.), and Launceston (Tasmania). BELGIUM-W. H. Smith & Son, Ltd., 71-75 Boulevard Adolphe Max, Brussels. CANADA-Gordon & Gotc.);*
Ltd., Toronto. FRANCE-Mesaageries Hachette, Ill rue Reaurnur, Paris, 2me.; W. H. Smith & Son, Ltd., 248 Rue de Rivoli, Paris. HOLLAsm___.

Meulenholf & Co., Amsterdam. NEW ze.u.AND-Gordon & Goteh. Ltd.. Wellington. Auckland, Christchurch, and Dunedin. Sole Agents for
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Build Your Set from a

itrallel/

rach blueprint shows the position of
each component and every wire and
makes construction a simple matter.
Copies of " Wireless Magazine " and
of "Amateur Wireless" containing
descriptions of most of these sets can
be obtained at Is. 3d. and 4d., re-
spectively, post paid. Index letters
" A.W." refer to " Amateur Wire-
less" sets and "W.M." to "Wireless
Magazine" nets. Send, preferably, a
postal order (stamps over sixpence
unacceptable) to " Wireless Maga-
zine," Blueprint Dept., 8-11 South-

ampton Street, London, W.C.2.

CRYSTAL SETS

Blueprints, 6d. each.
Four -station Crystal Set ...
1934 Crystal Set
150 -mile Crystal Set ...

31.3.34

27.10.34

AW427
AW444
AW450

STRAIGHT SETS
(Battery Operated)

One-valvers: Blueprints, Is. each.
B.B.C. One-valver ... 28.5.32 AW344
B.B.C. Special One-valver ... 6.5.33 AW387
Twenty -station Loud -speaker

One-valver (Class B) ... 27.10.33 AW449

Two-valvers: Blueprints, Is. each.
Family Two (D, Trans)... ... Apr. '32 WM278
Me:04 Ranger Two (D, Trans) 13.5.33 AW388
ull-volume Two (SG, Dec, Pen) 17.6.33 AW392

Iron -core Two (D, Trans) ... 29.7.33 AW395
Iron -core Two (D, QPP) ... 12.8.33 AW396
B.B.C. National Two with Lu-

cerne Coil (D, Trans) ... 17.2.34 AW377A
Big -power Melody Two with

Lucerne Coil (SG. Trans) ... 17.2.34 AW338A
Lucerne Minor (D, Pen)' ... 24.3.34 AW426

Three-valvers: Blueprints, Is. each.
Transportable Three (SG, D,

Feb. '32 WM271
Multi-mag Three (D, 2Trans)... June '32 WM288
Percy Harris Radiogram (HF, D,

Trans) Aug. '32 WM294
L6 6s. Radiogram (D, RC, Trans) Apr. '33 WM318

Simple -tune Three (SG, D, Pen) June '33 WM327
Tyers Iron -core Three (SG, D,

C. -B. Three (D, LF, Class B)
Economy -pentode Three (SG,

D, Pen)
All -wave Three (D, 2LF)
"W.M." 1934 Standard Three

(SG, D, Pen) ...
L3 3s. Three (SG, D, Trans) ..
Iron -core Band-pass Three (5G

D, QP21)
1935 L6 6s. Battery Three (SG,

D, Pen)
L8 Radiogram (D, RC, Trans)...
New Regional Three (D, RC,

Class -B Three (D, Trans, Class
B)

New Britain's Favourite Three
ilD. Trans. Class B)

Home -built Coil Three (SG, D,

Fan and Family Three (D, Trans,
Class B)

July '33 WM330
Sep. 33 WM333

Oct. '33 WM337
Jan. '34 WM348

Feb. '34 WM35 I
Mar. '34 WM354

June '34 WM362

Oct. '34 WM371
21.5.32 AW343

25.6.32 AW349

22.4.33 AW386

15.7.33 AW394

14.10.33 AW404

25.11.33 AW4I0
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15 5s. S.G.3 (SG, D, Trans) ... 2.12.33 AW4 12
1934 Ether Searcher: Baseboard

Model (SG, D, Pen) ... ... 20.1.34 AW4I7
1934 Ether Searcher: Chassis

Model (SG, D, Pen) ... ... 3.2.34 AW419
Lucerne Ranger (SG, D, Trans) 3.3.34 AW422
Cossor Melody Maker with

Lucerne Coils 17.3.34 AW423
P.W.H. Mascot with Lucerne

Coils (Dec, R.C., Trans) ... 17.3.34 AW337A
Mullard Master Three with

Lucerne Coils 24.3.34 AW424
Pentaquester (HF, Pen, D, Pen) 14.4.34 AW431
L5 5s. Three: De -luxe Version

(SG, D, Trans) ... ... 19.5.34 AW435
Lucerne Straight Three (D,

RC, Trans) ... ... 9.6.34 AW437
All -Britain Three (HF Pen, D,

6.10.34 AW448
" Wireless League " Three

(HF Pen, D, Pen) ... ... 3.11.34 AW45 I
Graduating to a Low -frequency

Stage (D, 2LF) Jan. '35 WM378

Four-valvers: Blueprints, Is. 6d. each.
Quadradyne (2 SG, D, Pen) ... Feb. '32
Calibrator (SG, ID, RC, Trans) Oct. '32
Table Quad (SG, D, RC, Trans) Nov. '32
Calibrator de Luxe (SG, D, RC,

Trans)
Self-contained Four (SG, D, LF,

Class -B)
Lucerne Straight Four (SG, D,

LF, Trans) ...
65/- Four (SG, D, RC, Trans)
" A.W." Ideal Four (2 SG, D,

2 H.F. Four (2 SG, D, Pen) ...
Crusaders' A.V.C. 4 (2 HF, D,

(Pentode and Class -B outputs
for above; blueprints 6d.

Apr. '33

Aug. '33

Feb. '34
17.12.32

16.9.33
17.2.34

18.3.34

WM273
WM300
WM303

WM316

WM33I

WM350
AW370

AW202
AW421

AW445

25.8.34 AW445A

Five-valvers: Blueprints, Is. 6d. each.
Super -quality Five (2 HF, D, RC,

Trans) ... May '33 WM320

SPECIAL HALF-PRICE OFFER
Blueprints of the following " Wireless
Magazine " sets described in thi;
issue are obtainable at the special
price, given below, if the counon 04
last pae is used before Feb. 28, 1935.
L5 5s. Battery Four (SG, D, 2LF) WM
381 9d.

W.M." A.C. D.C. Super Four (A.C. D.C.
Super -het) WM382 9d.

New Class -8 Five (SG, D, LF,
Class B) ... Nov. '33

Class -B Quadradyne (2 SG, D,
1 F Class B1 Dec. '33

1935 Super Five (Battery Super -
het) Jan. '35

Mains Operated

WM343

WM344

WM379

Two-valvers: Blueprints, Is. each.
Economy A.G. Two (D, Trans)

A.G. June '32 WM286
Consolectric Two (D, Pen) A.C. 23.9.33 AW403

Three-valvers: Blueprints, Is. each.
D.C. Calibrator (SG, D, Push-

pull Pen) D.C. July '33 WM328
Simplicity A.C. Radiogram (SG,

Oct. '33 WM338
Six -guinea AC/DC Three (HF

Pen, D, Trans) A.C./D.C. ... July '34 WM364
Mantovani A.G. Three (HF Pen,

Nov. '34 WM374
Home -lovers' New All -electric

Three (SG, D, Trans) A.C.... 25.3.33 AW383
S.G. Three (SG, D, Pen) A.C... 3.6.33 AW390
A.C. Triodyne (SG, D, Pen) A.C. 19.8.33 AW399
A.G. Pentaquester (HF Pen, D,

26.6.34 AW439

Four-valvers: Blueprints, Is. 6d. each.
A.G. Quadradyne (2 SG, D,

Trans) A.C. ... Apr. '32 WM279
All Metal Four (2 SG, D, Pen)

July '33 WM329
A.C. Melody Ranger (SG, DC,

RC, Trans) A.C. ... 4.3.33 AW380
AC/DC Straight A.V.C. 4 (2

HF, D, Pen) A.C./D.C. ... 8.9.34 AW446

SUPER-HETS

Battery Sets: Blueprints, Is. 6d. each.
Super Senior ... ... Oct. '31 WM256
1932 Super 60 ... Jan. '32 WM269

Q.P.P. Super 60... ... Apr. '33 WM319
" W.M." Stenode ... Oct. '34 WM373
Modern Super Senior ... Nov. '34 WM375
1534 Century Super ... ... 9.12.23 AW4I3
Mains Sets: Blueprints,
1932 A.C. Super 60, A.C.
Seventy-seven Super, A.C.
"W.M." D.C. Super, D.C. ...
Merrymaker Super, A.C.
Heptode Super Three, A.G. ...
"W.M." Radiogram Super,

"W.M." Stenode, A.C.
1934 A.C. Century Super, A.G.

Is. 6d. each,
Feb. '32 WM272
Dec. '32 WM305
May, '33 WM32I
Dec. '33 WM345
May '34 WM359

July '34 WM366
Sep. '34 WM370
10.3.34 AW425
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(4 or 5 -Pin Base) (5 or 7 -Pin Base)

Thin, harsh
reproduction is
a sign that the
OUTPUT PENTODE
needs renewing
Pentode Output Valves are very commonly used in
modern receiving sets owing to their high sensitivity.
It is very important, however, that a large reserve of
thermionic emission is available or the quality of
reproduction will suffer severely due to excessive
harmonic distortion, and at the same time the sensi-
tivity will fall off.

Thin, harsh reproduction particularly on reception
of loud signals - is a sign that the Output Pentode
requires renewing.

Do not wait until this is noticeably apparent
-replace your Loudspeaker Pentode now
a, n d give the Receiver a new lease of life
for the increased call upon it during the
long winter evenings.

0451011114111
alVe

Sold By All Radio Dealers.

MADE IN
ENGLAND

A TONIC TO ANY SET

OSRAM OUTPUT PENTODES

PT2 13/6
For 2 -volt Battery Sets.

MPT4 18/6
or MPT4 Catkin 18/6

For A.C. Mains Sets.

DPT 18/6
For 0.25 amp. D.C. Sets.

WRITE for the OSRAM VALVE

GUIDE (1934 Edition). Sent post free.

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C. 2.


