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Write for Free Literature 
on " All- Electric Radio" 
and details of Easy Pay - 
ments to E. K. Cole, Ltd., 
Dept. W, "Ekco "Works, 

Southend -on -Sea. 

Selectivity has been made the 
special concern of the designers 
of this Selector model, and they 
have developed it to so high a 
degree of perfection that stations 
can be separated almost within 
sight of the aerial. 
Reception of Continental stations 
is exceptionally good, even under 

difficult conditions, the reproduction 
being delightfully clear and free from 
interference of any kind. 
Write for catalogue W.W.5 
Complete 42 Gns. or £7 down 
and 12 monthly payments of 

£3 -8 -O. 

Quality Suprenw 
SELECTORS LIMITED. 206, Bedford Avenue, Slough Trading Estate, Slough, 
Duelu. Tolep4ow Slough 816. LONDON OFFICE 1, Dover St., W.1. 
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ii. ADVERTISEMENTS. THE WIRELESS WORLD DECEMBER i7TH, 1930. 

; 'lD.TRAINS' 

7'h e 
WESTINGHOUSE 
METAL RECTIFIER 
shares more 
pioneering honours 

IN November- 24th the first British train equipped for the reception of wireless programmes left King's Cross at 10 a.m. for Leeds. Passenger com- partments and dining saloons were wired and headphones supplied for 1,- a pair. Travellers dismissed the tedium of a long journey by listening 
in comfort to the B.B.C. National programme from Daventry. 
The apparatus which made this radio - engineering feat possible was designed and installed by Messrs. L. McMichael, and in- corporated the Westinghouse Metal Rectifier - a standard fitment in the McMichael popular All -Mains Three. 
It is worth your while to make sure that the mains set you buy or build includes this trouble -free Rectifier. 

METAL RECTIFIERS 
WESTINGHOUSE BRAKE 
& SAXBY SIGNAL CO. LTD., 
82, YORK ROAD, KING'S CROSS, 

LONDON, N.1. 
TELEPHONE : NORTH 2415 -6. 

i 

Mai 

The McMichael 
ALL - MAINS THREE 

incorporating 
THE WESTINGHOUSE 
METAL RECTIFIER 

COUPON 
THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO. LTD., 82, York Rd., King's Cross, N.!. 

I should like to know more about the Westinghouse Metal Rectifier. I enclose 3d. in stamps for your 40 -page booklet, "The All -Metal Way. 1931." 
PLEASE WRITE IN BLOCK LETTERS. 

Name 

Address 

W.W. 17-12-30 

Mention of .. 
The Wireless World, when westing to advertisers, will ensure prompt attention. 
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DECEMBER 17TH, IQ3O. THE WIRELESS WORLD ADVERTISEMENTS. 

NULLARD 
DIRECTLY HEATED 
AC.MAINS OUTPUT 
1he correct output valve for your'ALVE5 
mains receiver is a directly heated 
triode of one of the following types. These output valves 
of outstanding performance, capable of giving the undis- 
torted outputs required for real " quality " reproduction, 
offer a range of choice to suit various conditions. 
Type A.C.104 can be used in receivers where the output 
valve immediately follows the detector. types A.C. 064 
and A.C. 044 give a larger output, and should be used 
where adequate signal voltage is built up in previous stages. 

A .C. 104 A.C. 064 A.C. 044 

4.0 

CHARACTERISTICS 

A.C. A.(. A.(. 
104 064 044 

Fil. volt. - 4.0v. 4.0v. 4.0v. 
Fil. cur. - 1.0 amp 1.0 amp 0.7 amp 
Max.An.volt. 200v. 200v. 200v. 

*An. ampd. 2,850 2,000 1,150 ohms. 
*Amp. Factor 10 6 4 
*Mut. cond. - 3.5 3 3.5 mA/volt. 

at anode volts 100 ; grid volts zero. 

PRICE - 16/- 16/. 22/6 

THE COMPLETE RANGE OF MULLt RD A.C. MAINS VALVES. 

Indirectly-heated Screened Grid Valves, 
S.4V S.4VA S.4VB 

indirectly- heated Valves, 354V 164V 104V 

Directly- heated Output Valves. 
A.(.104, A.C.064, A.C.044 lid 

THE MASTERVALVE 

Advt. : The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2. 

.44 Advertisennents for " The Wireless World " are only accepted from fines we believe to be thoroughly reliable. 

www.americanradiohistory.com

www.americanradiohistory.com


2 ADVERTISEMENTS. THE WIRELESS WORLD DECEMBER 17TH, 1930. 

JIeQhatw'zei6to -aid &alp it 
a Dubilier all - electric set; 
and the long winter evenings become a real 
delight. If you are not satisfied with your 
local programmes you can reach out to 

where you will -Rome, Paris, Berlin, 
Toulouse, Brussels, Vienna. All and 
more can be received at real alterna- 
tive programme strength and quality. 
The Dubilier all- electric set is 
extremely economical to run, costing 
as it does but a few pence a month 
for mains current. 

PRICES : 
2 -Valve Set, Z15 . . O. A.C. 

3 -Valve Set, £25.0.0. A.C. or D.C. 

DUBILIER CONDENSER CO. (1925) LTD., 
Ducon Works, Victoria Road, N. Acton, London, W.3. 

UBILIE 
ALL-ELECTRIC BADId R 

AS WITH TELSEN TRANSFORMERS SO ARE TELSEN COMPONENTS DESIGNED TO WITHSTAND THE TEST OF TIME 

TELSEN H.F. CHOKE. Designed to cover t ne 
whole wave -band range, from 18 to 4,000 met,.. Extremely low self -capacity, shrouded In Genuine 
Bakelite. inductance 150,000 microhenries, 
resistance 400 ohms. Price 2,6 each. r 

All Telsen components embody 
many new and exclusive fea- 
tures which in construction 
are years ahead in radio corn- 
ponent design. Thus - like 
Telsen transformers - Telsen 
components are built to with- 
stand the test of time against 
all corners. 
Start to build your new set 
now-start ri 'ht- specify- // 

4 

raa 

r 
TELSEN FIXED(IMIOA) CONDENSERS. Shrouded 
in genuine Bakelite, made In capacities up to .002 
mid. Pro. Pat. No. 20287/30. 0003 supplied 
complete with patent Grid Leak Clips to facilitate 
serles or parallel connection. Can be mounted 
upright or flat. Tested on 600 volte. Price 1/- each. 

Mention 

i 

I 

1 I' 1 , k i 
Advt. of TeLen Electric Co., Ltd., Birmingham 

of " The Wireless lt'orld," when writing to advertisers, will enswe prompt attention. 

TELSEN FOUR -PIN VALVE HOLDER. 
Price 1/- each. 

TELSEN VALVE HOLDERS. Pro. Pat. 
No. 20286/30. An entirely new design 
in Valve Holders, embodying patent metal 
spring contacts, which are designed to 
provide the most cadent contact with 
the valve legs, either Split or NON - 
SPLIT. Low capacity, self -locating, 
supplied with patent soldering tags and 
hexagon terminal nuts. 

TELSEN FIVE -PIN VALVE HOLDER. 
Price 1/3 each. 

A2 
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DECEMBER I7TH, 1930. THE WIRELESS WORLD Anvf.11 rlsf_niENls. 3 

COIL 
W I N D I N G with DOUGLAS AUTOMATIC 

COIL WINDERS 

BRITISH THROUGHOUT 
Patents applied for in all countries 

Above is an illustration of the 
" Douglas " power operated machine. 
There is also an equally efficient 
machine for operation by hand, which 
can, if desired, be supplied with an 
attachment for automatic insertion 

of paper in the coils. 

£25 
£32 

HAND 
DRIVEN 

POWER 
DRIVEN 

Write for fuller partica- 
tars or call and see the 

machines working. 

DEFERRED TERMS 
IF DESIRED 

This simple but 
amazingly effi- 
cient attachment 
feeds, measures, 
cuts off and de- 
livers into the coil 
paper insertions 
of any required 
length, and in- 
serts the paper at 
whatever inter- 
vais are desired. 

is a simple, trouble -free and profit- making 
proposition. The new range of Douglas 
Automatic Coil Winders now enables even 
small electrical and radio firms to wind 
their own coils with a degree of precision 
and speed hitherto unknown. Unskilled, 
uncostly labour only is required to wind 
coils of any shape and any size up to 
5 inches long and 4 inches in diameter. 

During the past month alone, we have 
been compelled to treble our production, 
and it is only this continually increasing 
output that enables us to offer such highly 
efficient machines at prices which are 
soon repaid in profits earned. 

WITHOUT 
WORRY 

COIL WINDING SERVICE 
THOSE not wishing to wind their own coils 

will be glad to know that an entire floor 
of our new factory has been equipped with 

the most up -to -date machinery for winding 
any and every class of coil. No order or enquiry 
is too large or too small to receive immediate 
attention, and our unrivalled facilities enable 
us to give a service to satisfy the most exacting 
conditions of time. 

Our estimates will prove 
conclusively that it is no 
longer necessary or advan- 
tageous to use foreign coils. 
British coils, wound by us 
on " Douglas " machines, 
are better, cheaper, more 
dependable, and delivered 
in much less time. 

BE BRITISH 
BUY BRITI H 

Send us your enquiries for any kind and any quantity 
of coils. We despatch estimates as quickly as we wind 

perfect coils. 

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CD., LTD. 
Telephone: Victoria3405 /6. WINDER HOUSE, DOUGLAS ST., LONDON, S.W.1 Telegram.: 

Aulowinda, Churton London.' 

A3 Advertisements for '' The Wireless World.' are only accepted front firms uoe beliet.e to be thoroughly reliable. 
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4 ADVERTISEMENTS. THE WIRELESS WORLD DECEMBER 17TH, 1930. 

Creators of High Grade Precision Condensers 
CYLDON ALONE GIVES 
ACCURATE MATCHING 

CYLDON 

SCREENED GANG 
CONDENSER 

STG 95 Twin .00D5 30'. 
SIG 35 Triple .00.5 46/4 

*STG45 /our (7,10)5 6S 
* Specified for the WIRELESS WORLD FOUR. 

Supplied complete, assembled wail special 
screens. 

SYDNEY S. BIRD 6 SONS LTD. CYLDON WORKS, 

SARNESFIELD ROAD, ENFIELD, MIDDLESEX. 

Tr,r 

Gang control, adopted for the Wireless World 
Four, depends entirely for its efficiency upon 
accurate sectional matching such as CYLDON 
construction alone can give. Superior raw material 
skilfully fashioned, many outstanding mechanical 
features, gauge tested machined parts, precision 
built, and capacity bridge tested after complete 
assembly, recommends you to build with 
CYLDON . . . it costs more but its construction 
amply justifies it. Send for details of full range. 

F I VE_ YEARS GUARANTEE 

ut 
stbá 

jtnµsY 

` ¿br v 

tca ,p but dt4 dPr , elt cs,A['3,ss 

PRICE 1/6 
Copies cannot now be obtained 
direct from the Publishers, Iliffe & 
Sons Ltd. They are still available, 
however, from Booksellers, 

Stationers, and Bookstalls. 

BE SURE YOU GET 

Wireless 
AD World RADIO REVIEW 

DIARY for 1931 
The only Diary published compiled 
by the staff of " The Wireless World." 

"The Wireless World " Diary for r931, now in its seventh year of publication, contains 79 pages of facts, figures and explanations to which wireless amateurs constantly refer, together with ample diary pages for personal memoranda and notes. 

P R I N C I P A L C O N T E N T S 
Symbols in common use. Useful Formule. A series of Abacs. Copper Wire Tables. Conversion Tables. Symbols used in Wire- less Diagrams. Typical Wireless Receivers, with circuit diagrams, Coils and H.F. Transformers. Summary of Amateur Licence Regu- lations. Broadcasting Stations of Europe. Principal Shortwave Broadcasting Stations of the World. National prefixes of Ama- teur Stations. Morse Code. Inductance of coils wound with ten turns per centimetre. Valve Data. Practical I-Tints and Tips. 

T H E W I R E L E S S WORLD" I) I A It v 

1.11.yy 

.Mention of "The ll'ireless World," when writing to advertisers, will ensíua prompt uttenttun. 
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DECEMBER 17TH, i930. THE WIRELESS WORLD ADVERTISEMENTS. 

LITTLE STORIES OF GREAT MOMENTS 

dare ' i 
1 not ,2\ 

do ¡t! " 
When young shepherd boy, bitten by a mad 
dog, was brought to him for inoculation, Louis 
Pasteur, the great French scientist, was 
tormented by indecision. Should he put his 
life's work to the test ? Would it save or 
end the boy's life ? He decided, the boy 
was saved, and long years spent in doing one 
thing and doing it well, were rewarded with 
success. 
It is this same spirit of doing one thing and doing 

it well " which has, for 
years, been behind all 
T.C.C. endeavour. That 
is whyT.C.C. have never 
made anything but Con- 
densers, and why T.C.C. 
Condensers are un- 
matched -for accuracy 
and dependability. 
The T.C.C. .0003 mfd. 
Flat type Mica Con- 
denser is shown here. 
Price 1 3. 

TELEGRAPH CONDENSER 

A) Advertssetnetsts Joy 

CO., LTD., N. ACTON, W.3. 
0 7016 

" l'ha Wireless World" are onf% 

M 
A 
I 
N 
S 

U 
N 
I 
T 

SERVANT OF THE 
SET 

Junit Mains Unit, the finest unit that can be bought 
at any price, operates on mains of all voltages 
from 200 volts to 250 volts. 
It is so designed that it can be placed in a vertical or 
horizontal position to lit into any battery recess. You 
need not buy additional leads -your present leads 
will easily reach the terminals of a Junit Mains Unit. 

Ask your dealer for full 
particulars. 

MASTER 
OF THE 

I 
AlvsHwwewl at IM 'malt Meayfeeteriwy 
Oa, L/1., 9, ówwwrsewrl Square, Zombis, W.0 

acceded from firms we believe 

UNIT TYPE 150/4 A.C. 
Giving 150 volte at 25 milliam- 
peres load, and Incorporating 4 
volt centre tapped winding for 
supplying filament current for 
indirectly heated valves. Him 
9.x5 "x31 -. 

Tappings:One variable 0 -150 
150 

Pricei B.G. BeOtO 
UNIT TYPE 120. 
Olving 120 volts at 20 milliam- 
peres load. Hize 9' x 5"x 31'. 

Tappings: One variable 0 -120 
8:ed 120 

SA1 Price; .g4 : 7 e 6 
UNIT TYPE 1201T.C. 
Giving 120 volts output at 20 
milliamperes load. and also con. 
twining trickle charger for 2. 4 or 
0 volt accumulators. Hire 0' x 5' 
x 31'. 
Tappings:One variable 0 -120 

6:ed 120 
0.0. Prlaga £Ss17:6 

(M.C. ssg 
to be thoroughly reliable. 
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DO YOU WANT 
PERFECT RADIO RECEPTION ? 

This ideal is now within reach. 

"THE STENODE RADIOSTAT' 
Designed around the epoch- making discoveries of 
Dr. James Robinson, this 7 -valve Receiver sets 
an entirely new standard in selectivity and range. 
Various Models now in production from £45. 

ELECTRICAL REPRODUCERS Ltd., 
RADIO MANUFACTURERS, 

102, West Regent Street, Glasgow, C.2. 
Licensees of British Radiostat Co-pn. 

SEND FOR PARTICULARS 
OF THE 

LANCH ESTER 

MOVING 
COIL 

COBALT STEEL 
SPEAKER 

X4:4 
COMPLETE 

WRITE 
TO -DAY 

LANCHESTERS 
LABORATORIES LTD., 
SPRING RD., TYSELEY, 

BIRMINGHAM. 

This Speaker is NOT obtainable 
through any trade channels. It 
is sold only DIRECT TO THE 

PUBLIC. 

USE A PICK 
UP 

FOR 

ELECTRIC REPRODUCTION 
The Pick -up with a 
Reed Adjustment. 

N 
Combination Pick -up and arm ..32 6 
Pick -up only, with side fitting .. 21'- 
LIMIT RADIO Ltd., ONDON, N 

Obtainable 
from 

dealers 
or 

write direct 

REDFERN'S 
REG. NO.469456. 

RADIO PANELS / Maximum Insulating Proper- 
ties and Leak -Free Surface. 

Consider an " EBONART " panel a 

necessity, especially when construct. 
Recommended ing a set employing H.F. STAGES. 

for Supplied in Black and Mahogany 
Mains colours. One side Polished surface o, 

Receivers M'.ire Silk l)rsikan. 

REDFERN'S RUBBER WORKS, Ltd., Hyde, Cheshire 
Mention of "The Wireless World," when writin to advertisers, will ensure prompt attention. nu 
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two 
*Jrn!;4L11w 

TRIUMPHS IPHS 
revolutionised the standard of design, construction 
and performance in transformers by the develop- 
ment of NIKALLOY. The Amazingly Improved 

Reception that the HYPERMU and HYPERMITE. give, 
proves that the association of -efficiency with bigness and 
outward indications of construction, as with older types, is 
fallacious. The colossal permeability enables the copper 
turns to be reduced to a minimum. This reduces the self 
capacity and helps out the high frequency component. 
These Modern, Compact Components yield positively un- 
equalled results and ensure absolute reliability and lasting 
efficiency beyond question. 

The HYpERMU 
Si its intro- 
duction many 
thousands have 
been used by 
manufacturers 

in 

and rthousands 
more have been 
employed by home 
constructor vv- it has won 
wide recognition as 
the best. Its amaz- 
ingly high primary 
inductance, amplifica- 
tion and uniform fre- 

quency response, --1 oupled with its ex- 

es tænri,'o ceedinglY small weight 
tnaactanC. primary í,40o shoo and size, makes it the 

Resistance primary D.O. 

Reatetonee secondary D.O. 8,000 ohms ideal intervalve mttrans- 
Rotio 4 !0 1. former t circuits. 
21' comPac 

1.4 

and HYPERMITE 
With primary inductance of 
50 henries, although only 
weighing 7 ozs., "Hypermite" 
is the smallest commercial 
intervalve transformer ever 
produced with this electrical 
characteristic. - Where con- 
siderations of weight and size 
are of paramount importance 
this transformer meets the 
needs of radio designers and 
constructors, and has been 
adopted by manynoted manu- 
facturers of portable receivers 
because of its amazing volume 
and quality of reproduction. 
Its remarkable performance 
is only made possible by em- 
ployment of the Nikalloy core. 

Ask your dealer for 
leaflets fully describ- 
ing these compo- 
nents, also for com- 
plete Catalogue. If 
any difficulty write 
direct, giving name 
of usual dealer. 

See 
this mark 

inductance primary 60 henries. 
Resistance primary D.0.1,000 ohms. 
Resistance Secondary D.O.0,000 oAns, 

Ratio 31 to 1. 

12'6 
before 

you buy 

...II/ewe tIs 
Xmas 

It's the expert's 
choice. . 

Select as a family Xmas gift this year an 
ATLAS " All -Mains Unit, voted the best at 

Olympia, 1930. It is the ideal All -Mains 
Unit for Cossor Melody Maker, Mullard 
Orgola, Osram Music Magnet and Red Star 
Sets, or any Set - standard or portable - 
from one to five valves. A combined H.T. 
Battery Eliminator and L.T. Accumulator 
Trickle Charger 11.C. 188 provides two 
actually variable and one fixed of 150 volts. 
The output of 150 volts at 25 m/A is practi- 
cally twice that of any other make at the 
same price. L.T. Trickle Charger caters for 
2, 4 and 6 volt Accumulators. Follow the 
experts and have the best. A.C. 188 can be 
coupled to any 'set within five minutes. No 
alterations are necessary and - remember 
" a ATLAS " Units are fully guaranteed for 
12 months and are absolutely safe and silent. 

!P 

£6 
or 10'- deposit 
and balance in 
easy monthly 

payments. 

amEzR,vo 
I 

ALL MAINS UNIT 
Ask your Dealer for Folder No. 55 or write direct to 

H. CLARKE de CO. (M'CR) LTD., 
OLD TRAFFORD, MANCHESTER. 

MADRIGAL WORKS, ' p PURLEY WAY. CROYDON. 

A7 Advertisements for " 1 he Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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The chew cMarCOni 
Masterpiece! 

A HIGH AMPLIFICATION 
POWER VALVE - 
AMPLIFICATION 

FACTOR is 

NOTE 
THESE 

FIGURES 
Filament Volts- - 2.0 
Filament Amps - 0.2 
Amplification factor I5 

Impedance - 3,900 ohms 
Mutual conductance 

3.85 MA volt. 
Anode Volts - I SO (max.) 

APPROX. OPERATING DATA 
Anode volts - - - I 25 
Grid bias 4¡ 
Anode current - - 6 M.A. 

STUDY THESE CONVINCING FACTS 
A power valve with an amplification factor of IS -a hitherto unheard of figure. 

2 Mutual conductance 3.85 milli -amps per volt -the 
highest valve efficiency yet achieved irrespective of type. 

3 Stage gain thus comparable under working conditions 
to that given by a pentode. 

4 Impedance only 3,900ohms- afigure perfectly matching 
the average speaker. 

5 Provides reproduction of exceptional quality without 
the sacrifice of volume from distant stations. 

6 It is the supreme output valve for portable and most 
battery operated sets. 

7 Strictly economical in current 
consumption -H.T. current only 
S -6 milli -amps under normal 
conditions. 1016 

And here are particulars of the NEW P.z. 
WITH OUTSTANDING CHARACTERISTICS. 

1 A genuine super power valve with an amplification factor of 7.S -a 
figure previously considered impossible! 

2 Combining the stage gain of the average SMALL power valve with an 
output which is adequate for a moving coil speaker. 

3 Mutual conductance 3.5 milli -amps per volt. 
4 Impedance only 2,150 ohms, ensuring reproduction of ample volume 

and perfect quality. 
S Ideal for the moving coil enthusiast who requires 6 volt results from 

2 volt equipment. 
6 Minimum current consumption compatible with highest efficiency -a 

most important point to the listener with battery equipment. 

*/7A4 
USE THE VALVES THE EXPERTS USE! 

NOTE THESE FIGURES. 
Filament volts 2.0 
Filament amps. 0.2 
Amplification factor 7.5 
Impedance - - - - 2, I SO Ohms 
Mutual conductance - - 3.5 MA'volt. 
Anode volts - - - - I SO (max.) 

APPROX. OPERATING DATA: - 
Anode volts 125 
Grid Bias 9 

Anode current - - - - 12.5 M.A. 

PRICE 1316 

Mention cj "The Wireless World," when writing to advertisers, will ensure prompt attention. AS 
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lF+;umopeam ,) . roadeasting Problem. 

,1 

UR some years past we have become accustomed 
to look upon the United States as being in the 
unfavourable position of having an over -congested 

ether with innumerable broadcasting stations so closely 
related, both geographically and in the matter of their 
kilocycle separation, as to cause mutual interference, 
and we have been inclined to regard ourselves in this 
country, and in Europe generally, as more fortunate 
because the number of stations was more limited. But 
at the rate at which progress-if we can so term it- 
is being made in Europe, it is becoming more and more 
apparent that conditions here are not so happy as we 
were formerly disposed to believe, and, in fact, there 
is a serious risk that reception conditions in the Continent 
of Europe will degenerate into something very much 
worse than has ever been experienced in the United 
States. 

The reason for this pending calamity is not far to 
seek, for although we have an in- 
ternational understanding, so to 
speak, in Europe on various 
matters connected with broadcast 
development, we have no central 
body which is really in the posi- 
tion of being able to dictate and 
control, and, moreover, there are 
still certain countries which do not 
even respond to,the recommenda- 
tions of our European Broadcast- - 

ing Conferences. In the United 
States, on the other hand, there 
is, after all, one central authority 
appointed by the United States 
Government, and disobedient or ,, 

inefficient transmitters can be pro- L 

A .y 

hibited from broadcasting without much formality, so 
that, however numerous may be the individual stations 
and individual controls, there is the central body with 
dictatorial authority. In the States, too, the possibility 
of friction due to disagreement on political issues 
between two nations does not come. into the 'picture. 

just recently we have had instances of the sort of 
trouble which may be expected to occur more frequently 
in Europe in the future, and these warnings should be 
sufficient to give great concern to, the authorities in- 
volved. We have had within the last few weeks the 
first experience of really serious interference caused by 
the German high -power station, "Muhlacker, interfering 
with one of our own transmissions because of the close 
proximity of the two wavelengths, and it is only because 
of the happy relations existing 'between the German and 
British broadcasting authorities that there is no need 
to anticipate that this difficulty . cannot be quickly 

overcome. If relations were not 
so friendly, matters might be 
quite different. Again, without 
entering into a discussion of poli- 
tics, we have had the instance 
of a broadcast from one country 
being interpreted as unfriendly to 
another country, resulting in the 
necessity for a protest. 

These incidents, trivial as they 
may seem at the moment, may 
foreshadow more serious troubles 
in the future, unless more satis- 
factory arrangements can be en- 
tered into whereby the inter- 
national aspects - of broadcasting 
are more adequately controlled. 
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Constructional Details of a Popular Set Modified to Use Battery Valves. 
By F. H. HAYNES. 

NOT long ago it was customary to design sets for In order to make the distant -station -getting properties battery working, indicating later, modifications of the receiver as great as possible the coils have been necessary for mains conversion. This prócedure modified. Whereas tapping points were provided in the is now reversed, and the Wireless World Four* which A.C. set at several turns down from the top of the coils was developed as an all -A.C. set is now described for in order to prevent regeneration, connection from the use with batteries. The revised design is suited for use valve anodes is now made to the top of the coils owing where the supply is D.C. Conversion from this modified to the fact that the residual grid -to -anode capacity of the design back to the original all -A.C. set has been taken valves used is somewhat lower than was the case with into account, so that when the mains Valves. With this the A.C. supply is eventu- SPECIFICATION. modification the amplifier ally available the set can be Selective band -pass tuning. Single dial control without is still perfectly stable, and rebuilt as an A.C. model trimming condensers. the amplification may yet with the minimum o f Pre -H.F, volume control. Critical regulation of regeneration be further increased before trouble, and making use of . at Point of maximum amplification. 
Complete coil and valve screening. All H.F. above base- the full effects of regenera- móst of the existiti corn- tion are obtained. To effect g board with distribution circuits immediately beneath. ponents. It is unnecessary Tuned grid intervalve couplings. Ganged wave change this the size of the coils has here to repeat the various switching. Distortionless power grid detection. Com- been increased so that the considerations leading up to pensated pentode output. Complete smoothing and de- 

coupling with a minimum of apparatus. inductance value when the adoption of the circuit Readily convertible for all -A.C. mains operation. 2v. battery under the screening covers and the specification as valves. 180 volts. -H.T. Total H.T. current 30 mA. becomes 20o microhenrys given for the original. set Provision for gramophone and designed for housing in a as against i6o microhenrys. which are retained in all standard radio - gramophone cabinet. 
Easy access to all components and straightforward wiring Stray capacities in the respects excepting in regard so that but few leads appear above the baseboard. tuned circuits balance out to mains operation. Re- No components to be home constructed. Lowest possible cost. very well, and are suffi- moval of the mains equip- ciently close for all con - ment has been the aim in the present design, making as densers to be lined up and the use of trimmers avoided. little change as possible to the values of the remaining It is only by omitting trimming condensers that these components. Certain changes are unavoidable. coils of high inductance can be used, as the throwing of a Indirectly heated valves give superior performance to small fixed capacity across a coil will considerably raise battery types, and a careful selection of valves has been the wavelength obtained at the zero of the tuning dial. made in this battery model so that the - results may bé The lead to the power grid detector is taken from a comparable with those of the mains -operated set. Un- point near the centre of the coil, not only to prevent fortunately the best H.F. valves fall in the two-volt the tuned grid circuit being unduly loaded by the detec- class, while output valves are best chosen from among tor, but to reduce the amount of capacity which the those having six -volt filaments. The set might have detector throws on to this circuit. The position of the been arranged to combine the use of both two -volt and tapping point was fixed from considerations of ganging. six -volt filamented valves, but this would prove either It is not unduly difficult to convert the coil windings, in wasteful with L.T. battery power, or unduly complicated the event of changing over to the A.C. model, by 're- as a result of running the first three valves with their moving the excess number of turns and making the filaments in series, while the use of a generous six volt required tapping points by slipping a piece of mica power output valve would result in an excessive dis- under the turn to be tapped and soldering on a lead. charge rate from an H.T. battery. The tuning range of the coils is from 200 to about 63o 

1 In the issuesdatPd October 16th and 22nd, 1930. metres, and on a loo division dial 30o metres falls at 
A IO 
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36, 400 metres at 56, 500 metres at 74, 55o metres at 
83, and boo metres at go. 

Fortunately it is permissible to adopt the same values 
of feed resistances in the anodes and screens of the H.F. 
valves. Owing to the lower maximum anode . voltage 
the fixed resistance in the screen volts control. has been 
reduced, while the value of the .potentiometer has been 
increased in order that it may pass but little :current. 
Grid -bias in the H.F. stages is by 0.9 volt cell, the 
potential being fed through r megóhmn resistances so that 
grid current, due to overloading of the H.F. valves, 
increases the negativeness of the grids by the voltage 
drop through these high resistances. 

Detector requirements fix the minimum value of H.T. 
potential that can be adapted for this set. Power grid 
detection demands a high voltage at the anode of the 
detector valve together with generous decoupling. 
Filter feeding of the L-.F. transformer is desirable so 
that both feed and decoupling resistances are necessary. 
Lower values of feed and decoupling resistances to those 
shown cannot be adopted, and these result in the throw- 
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the resistance in the pentode screen lead to 5,000 ohms. 
Constructional details already having been given at 

length reference should be made to the original article as 
well as the practical hints and tips in last week's issue. 
In that the various types of screen grid valves vary in 
their overall dimensions valve screens cannot be stan- 
dardised, and adaptors have been made to reach down 
to the lower anode terminals of the battery valves. A 
modification in the type of condensers used in associa- 
tion .with- the coils removes the danger of contact be- 
tween fixed condenser terminals and coil -screening 
covers. 

Current and Voltage Values. 
As a guide to fault finding the value of the current 

passing in the various paths from the H.T. battery is as 
follows : 

H.F. anodes, 2.5 mA., when i8o volts is applied at 
the H.T. terminals. This gives 120 volts at the anodes. 

Screen voltage potentiometer with contact arm lifted, 
or with H.F. valves removed and measured on the earth 
side, 2.6 mA. 
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As far as possible the values given for the various components have been retained permitting of easy conversion for use with A.C. supply. The types of valves used are indicated. 

ing away of about 8o volts. Thus the maximum H.T. 
potential has been assessed at i8o volts derived from 
three 6o or two go -volt batteries. This value is equally 
suited for use with D.C. supply, in that some 20 volts 
is invariably lost in smoothing. 

Owing to the absence of A.C. ripple potentials the 
value of the feed condenser to the primary of the inter- 
valve transformer has been increased to the normal 
value. The arrangement of the pentode output is 
normal, although it has been necessary to introduce a 
feed resistance of 1,50o ohms and to reduce the value of 

A II 

In the lead;to the two screens, i.6 mA. or o.8 mA. to 
each valve. 

Average detector current, 6 mA. 
Pentode anode current, at g volts bias, 12 mA:, so 

that about 5 volts are dropped in the 45o ohm choke, 
and nearly w volts in the 1,50o ohm resistance, thus 
giving 155 volts at the anode. 

Pentode screen current a.8 mA. 
These currents total up to about 3o mA., representing 

the load taken from the H.T. battery. Some economy 
in H.T. current has been effected by slightly reducing 
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INTERNAL COIL CONNECTIONS 
AND THE LEADS RUNNING 
TO 3'' COIL 

G.B. 7/8 

001 mfd 

1 
ANODE & 

H.F. CHOKE 0.000 5mfd 

TWO 
0001 mfd 

GRID 

Top and underside views of the chassis baseboard giving all essential dimensions for positioning the components. 

(000 

A I2 
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LIST OF PARTS. 
2 Potentiometers, 60,000 ohms (Colvern). 
1 Resistance, 20,000 ohms (Colvern). 
1 Resistance, 20,000 ohms. C.T. (Colvern). 
1 Resistance, 40,000 ohms C.T. (Colvern). 
1 Resistance, 25,000 ohms (Colvern). 
1 Resistance, 15,000 ohms, tapped 5,000 ohms (Colvern). 
1 Resistance, 6,000 ohms (Colvern). 
I Resistance 1,500 ohms (Colvern). 
.3 Fixed condensers, 4 mfds., 400 volts D.C. teat (T.C.C., Type 61). 
4 Fixed condensers, 2 mfds., 400 volts D.C. test (T.C.C., Type 60). 
4 Fixed condensers, 1 mfd., 400 volts D.C. test (T.C.C., Type 50). 
i Fixed condenser, 0.0001 mfd., mica (T.C.C., Type 34). 
2 Fixed condensers, 0.005 mfd. (T.C.C., Type M). 
2 Fixed condensers, 0.01 mid. (T.C.C., Type M). 
2 Fixed condensers, 0.001 mfd. (T.C.C., Type M). 
1 Fixed condenser, 0.0001 mid. (T.C.C., Type M). 
1 Fixed condenser 0.01 mfd., 400 volts D.C. test (T.C.C., Type 40). 
4 Coils (Colvern, TGB). 
4 Coil Screens (Colvern CCS): 
2 Grid leaks, 1 megohm (Loewe). 

1 Grid leak, 0.25 megohm (Loewe). 
1 Grid leak, 0.01 megohm (Loewe). 
4 Porcelain grid leak holders (Bulgin).. 
3 H.F. chokes (McMichael, Binocular Junior). 
1 Variable condenser, ganged four -section each 0.0005 mfd. fCyldoni. i Two -pole switch in battery leads (Colvern, 8.2). 
2 Valve screens (Loud Speaker Co., Ltd.)._ 
4 Valve holders, five -pin without side tags (W.13.). 
I L.F. choke (R.I. Pentomite).. 
1 L.F. transformer (R.I. Hypernsu). 
1 Grid cell, 0.9 volt (Siemens). 
I Grid bias battery, 161 volts (Siemens, 03). 
1 Reduction gear dial (Burndept, Ethovernier). 
1 Terminal block (Belling Lee). 
2 Ebonite shrouded terminals A and E (Belling Lee). 
2 Wander plugs (Clix). 
2 Hook terminals (Clix). 
2 . Anode connectors (Clix). 

Sleeving, wood, tin, wire, flex, screws, etc. 

In the " List of Parts " included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually used by 
the designer and illustrated in the photogtaphe of the instrument. Where the designer considers it necessary' that particular components 
should be used in preference to others, these components are mentioned in the article itself. in all other cases the constructor can use his 
discretion as to the choice of components, provided they are of equal quality to those listed, and that he takes into _consideration In the 

dimensions and layout of the set any variations in the size of alternative components he may use. 

the screen potential of the pentode, this having been 
adjusted to the point where grid current is just avoided 
when the second H.F. valve is fully loaded and the 
signal limiting effect of the feed resistance in the grid 
of the screen -grid valve takes effect. 

Carrying out the process of adjustment to maximum 
sensitiveness previously out- 
lined it will be found that the 
first three tuning condensers 
give maximum signal when 
precisely in line and when the 
aerial capacity is ò.o002 mfd. 

one can safely accept the working condition of all con- 
densers in line, though testing for individual ganging is 
á good way of revealing faults. 

Testing the receiver on a 4oft. aerial reception from 
Budapest gave 450 milliwatts output into a 4,000. ohm 
load on the output terminals, this . representing a con- 

siderable loud speaker strength, and 
is approximately the maximum signal 
handling capacity of the pentode. 

Reganging with aerials of o.000i mfd., and 0.0003 
mfd. resulted in an almost unnoticeable displace- 
ment in the position of the moving plates of the first 
tuning condenser, being equivalent to less than half a 
division in the middle of the scale. Interchanging 
various detector valves resulted in a maximum displace- 
ment at the centre of the scale of ü divisions, so that 

A 13 ' 

Except for minor changes in the coils and 
the arrangement of the coil connections 
the layout of the apparatus is the same 
as for the A.C. model. Coil and valve 
screens are here removed and extension 
pieces are shown fitted to the anodes of 

the S.G. valves. 

This was produced by a fall in the detector current due 
to the signal of 0.25 mA. By feeding a signal directly 
into the detector normally passing 6.4 mA. it was found 
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that the pentode gave grid current when the reading 
dropped to 5.5 mA., this information being helpful to 
those who are in the habit of using a io mA. meter in 
the anode circuit of the detector. Such a meter should 
be connected in the lead running to the 10,000 ohm 
resistance. 

DECEMBER 17th, 1930. 

20,000 ohm coupling resistance to each valve that just over 8o volts is the maximum that can be applied to the 
screens. The optimum value of 7o volts falls near the 
middle of the potentiometer setting. 

Brief reference might be made to another modification 
which the enthusiast with the Wireless World Four 
circuit in front of him may feel tempted to try ; the 

TOP 0'005m4d 

0)1 mF' 

0 

e 

II I ¡Amnon VI 1111 _ _ !4 . 1119>I!u 
: 

. 

OIII1tr .Itl I ,. 
`. 

Practical wiring diagram showing the running of the leads between the components on the upper side of the baseboard. 

Screen voltage control conveniently adjusts regenera= 
tion, for it will be seen that with 4.2 mA. through the 
20,000 ohm resistance in series with screen -grid potentio- 
meter about 80. volts is dropped, and with another 16 
volts lost as a result of o.8 mA. passing through the 

ready conversion of the set to make use of three H.F. 
stages. This is done by substituting o.oi mfd. con- 
densers for the 0.005 mfd. condensers fitted in the first 
two tuned stages and wiring in another screen grid valve 
between the two coils exactly as is done in subsequent 

A 1 4 
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Battery Model. - 
stages. - Regeneration is adjusted by tapping down the 
lead from the feed condensers between each stage to a 
point near the middle of the coils, which is easily carried 
out by lifting the turn to which the connection is to be 
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control will, however, need to be operated in conjunction 
with the tuning dial, as the tendency to regenerate 
declines with increase in the capacity of the tuning con- 
denser. Many suggestions have been made by way of 
modifying the radio gramophone assembly as originally 

The under baseboard wiring. A two -pole switch breaks the L.T. + and the H.T. + leads. In the event of omitting provision for 
gramophone pick -up the grid condenser is joined directly to the point G on the top side of the baseboard, while the 2 mfd. 

condenser and 10,000 ohm leak shown in the bottom right hand corner of this diagram are no longer required. 

soldered and slipping in a piece of mica. Used with a 
small aerial of some loft., the three H.F. stage set will 
completely separate stations 8 kilocycles apart, while 
54 stations have been tuned in on a single rotation of 
the dial on the broadcast band. Screen grid voltage 

A Ij 

described, and it is learned that the Carrington Manu- 
facturing Company have produced a table model cabinet 
to accommodate receivers of the Wireless World Four 
class. (The Battery Model Wireless World Four can 
be inspected at i16, Fleet Street, London, E.C.4.) 
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lhiereslie- Wye Development 
Amplification and Detection with an Experimental Lowzimpedance Screened Valve. 

By W. I. G. 

I LEVEN years ago an American physicist named 
Miller wrote .a paper describing a phenomenon 
connected with the three -electrode valve, which 

is still of fundamental importance and has become 
known as the " Miller Effect." The article referred to 
explains the cause and effect of the input impedance 
of a valve, and shows that any simple calculation of 
stage gain based on a knowledge of the 
valve characteristics and the constants 
of the intervalve couplings is practic- 
ally worthless unless this all- important 
effect is taken into account. 

From the point of view of forming 
a condenser, the input electrodes of a 
valve, that is, the, grid and filament, 
look innocent enough ; in fact,-measure- 
ment shows the likely static capa- 
city between them to be about 5 micro - 
microfarads. However, when the valve 
is actually amplifying, for instance, in 
an L.F. resistance -coupled stage, 
the harmless 5 micromicrofarads 
may become 25o µµt (0.00025 
mfd. ), and a stage gain calculated 
to be, 'say, 2o, without considera- 
tion of the Miller Effect, may in 
reality be zero at the higher 
audible frequencies due to the 
shunting effect of the extra capa- 
city. This is only one example 
of input impedance and its important effect. 

Every valve in a receiver, due to its amplifying action 
and to the presence of internal anode -grid capacity, has 
an input impedance -the small condenser formed by 
the grid and anode provides an A.C. path back to the 
input for the alternating component in the anode circuit. 
As a generalisation it can be said that across the grid 
and filament of a valve 

PAGE, B.Sc. 

In low- frequency amplifiers the resistance component 
is of the order of 5 to io rnegohms, and can be neglected, 
but in high -frequency stages and detectors using triodes 

this resistance may be sufficiently 
high to modify profoundly the 

Experimental valve of low 
A.C. resistance and neg- 
ligible input impedance. 
It contains the screening 
of a screen grid valve and 

a third earthed grid as used in a pentode. 

there is always a capacity 
and a resistance component 
representing the Mill e r 
Effect, which, unfortun- 
ately, cannot be anticipated 
from an examination of tht, 
values of the coupling com- 
ponents shown in an ordi- 
nary circuit diagram. The 
resistance component is 

performance of the receiver, and 
may, in fact, cause a valve of 
quite high amplification factor to 
reduce signals rather than to 
amplify them. On the other hand, 
the capacity input component 
produces its harmful effects 
chiefly in the L.F. stages, and one 
could safely say that in the H.F. 
amplifier the small added capa- 

city across a tuned circuit was entirely 
unimportant were it not for the increas- 
ing use of ganged condensers, which 
can become unbalanced on changing a 
detector valve or its operating voltages. 

A few examples will no doubt make 
the serious effect of input impedance 
more convincing. In Fig. i (a) is shown 
the circuit diagram óf a choke -coupled 
aperiodic H.F. stage, signals being sup- 
plied to the first valve by.the tuned cir- 
cuit L.C. Actually C, is not a condenser, 
wired across the H.F. choke, but repre= 
sents the self- capacity of the choke and 
the wiring, and cannot easily be made 

less than, say, 20 µµf . This has a reactance of about 
8,000 ohms at 300 metres, and the H.F. currents will 
prefer this path to passing through the much higher 
reactance of the choke. The anode load is, therefore, 
capacitative, and by the rule given earlier the input 
impedance will consist of a small capacity, which will 
alter the tuning condenser C only by a degree or so, 

and of a positive resistance 
SUCH limitations are imposed on amplification and detection 

by the input impedance of the three -electrode and pentode 
valves that it was thought worth while to conduct some experi- 
ments with a screen grid valve of low impedance. A specially 
designed Ave has been constructed for «The Wireless World " 
having a third grid to allow high screen voltages without 
secondary emission effects. In addition to interesting results 
in aperiodic H.F. amplification and detection, it appears that 
one of the most important uses of such a valve is in a tuned 
H.F. stage where the chances of cross -modulation are very 
considerably reduced owing to the large available grid swing. 

negative, that is to say, there is a reaction effect on the 
input if the anode load is inductive, and an anti -reaction 
or damping effect if the anode load is capacitative, and 
it must be remembered that the input capacity is present 
whichever sign is taken by the resistance component. 

(or negative reaction 
element) across the tuned 
circuit L.C. Measurements 
of this load have been taken 
by A. L. M. Sowerby and 
published in a recent article 
entitled ` ` Aperiodic H.F. 
Amplification." 

A typical .modern triode 
was found to have a damp- 

ing effect equivalent to shunting the input by about 
5,000 ohms, so that if L.C. were designed to possess a 
dynamic resistance of 120,000 ohms at resonance, this 
would actually drop to something over 9,500 ohms when 
followed by the aperiodic stage. Obviously, due to 

Ala 
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Interesting Valve Development.- 
input impedance, signals would be greater if the stage 
were omitted, unless reaction were deliberately used 
and pressed to the limit. 

The case of the L.F. resistance amplifier is shown in 
Fig. i (b). Here we neglect the resistance component 
of the input impedance and only consider the capacity 
effect. Assuming the effective amplification A of V2 
to be 20, and its anode -grid capacity to be io µµf, then 
the working capacity between grid and filament repre- 
sented as CO becomes (A+ I)Io µµ f =210 pp.'. This is 

699 

load, be it a transformer, choke, or resistance, is always 
capacitative as far as H.F. is concerned. Fig. 2 shows 
the input load with change of signal strength for a 
typical three -electrode anode -bend detector.' It is evi- 
dent that, due to anode -grid capacity, the input im- 
pedance is greater the weaker the signal. This is one 
of the reasons why this type of detector is not popular 
for distant station reception. The distortionless rectify- 
ing properties of the power -grid detector would be even 
more attractive if less input damping existed. It was 
shown by W. T. Cocking' that the input load of an 

Fig. 1.- Showing the effect of input impedance with various valves. (a) Aperiodic H.F. amplification the tuned circuit may become loaded with a shunt of 5,000 ohms. (b) Low -frequency resistance coupling in which high notes will be lost unless the stage gain is kept low. (c) A transformer - coupled power pentode which may throw a very large capacity component across the primary winding. 

shunted across the anode load R1 of the preceding valve 
V which already has its . own parallel capacities Ca. 
At Iow frequencies, signal voltages will be built up 
across R, and amplified in the usual way, but at the 
higher speech frequencies Ca will reduce the total anode 
load to a very low figure, and signals will be lost. Here, 
again, stage amplification is seriously 
limited by input impedance, since A -the 
effective amplification -must be main- 
tained as low as possible to keep the capa- 
city of C. small. 

The pentode, in spite of its earthed grid, 
has quite a large anode -grid capacity, and 
was shown by John Harmon 1 to -possess 
an impedance Co (capacity com- 
ponent) of about 90 µµf (see Fig. i (c)). If 
this valve is preceded by a transformer of 
ratio N, there will be shunted across the 
primary a capacity N2Ca, or, in the ease 
of a 6 to i step -up ratio, no less than 
3,000 µµf, or 0.003 mfd. Transformers 
are generally designed to a specification, 
which includes a certain maximum shunted 
capacity, but certainly not such a high 
figure as this which is likely to upset the 
frequency -response characteristic. 

Detectors which, under working condi- 
tions, have a high- frequency component 
in both grid and anode circuits must be considered as 
H.F. valves from the point of view . of input impedance. 
The load on the grid is always of the positive kind, 
which damps the tuned circuit, because the anode 

AC/ HL valve acting as a high -voltage grid detector was 
as low as.5o,000 ohms (see Fig. 3), although that due 
to grid current and other losses was only about 200,000 
ohms. In the same way a conventional leaky -grid 
detector damps its preceding tuned circuit more by reason 
of input impedance than by the flow of grid current. 

So far we have avoided the tuned H.F. 
stage where the input impedance takes the 
form of negative resistance and causes 
self -oscillation as soon as the circuit losses 
are reduced to zero. Because of this effect, 
a stable amplification with triodes of only 
about two per stage was possible until the 
advent of the neutralised circuit, and later 
the screen -grid valve. Summarising, we 
can say that, although eleven years have 
elapsed since the undesirable effects dis- 
covered by Miller were pointed out, only 
for one special function- namely, tuned 
H.F. -has a valve been produced with a 
negligible input impedance. We are still 
left with anode -bend, leaky -grid, and 
power -grid detectors, which damp the in- 
put and reduce selectivity ; with resistance - 
coupled stages in which the stage gain 
must be made very low, otherwise high 
notes will be lost ; with pentodes which 
throw back harmful capacities across the 

L.F. transformers preceding them, and with no single 
valve which will amplify satisfactorily in an aperiodic 
H.F. stage. 

Fig. 2.- Variations of equiva- 
lent series resistance of a typi- 
cal anode -bend detector with 
signal strength. Due chiefly to 
input impedance, this type of 
rectifier is insensitive to weak 

signals. 

'See " Quality Reception," The Wirek88World, October 15th, 1930. 
A Iy 

2 See " Improving Detector Efficiency," by W. B. Medlam. The 
Wireless World, May 22nd, 1929. 

3 " Detector Damping," The ll'ireleas World, July 30th. 1930. 
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Interesting Valve Deve:opment.- 
It was felt that it would be worth while to try some 

experiments with a ]ow- impedance screened valve, so 
that the various forms of detection and amplification 
already discussed could- be carried out without the 
limitations imposed by input impedance. The possi- 
bilities of such a valve were mentioned in casual , con - 
versation to Mr. E. Y. Robinson, of the. Mazda Valve 
Laboratories, who kindly consented to design a few 
specimens having the screening arrangements of the 
AC/SG, and a third grid as in the AC /PEN. Inter - 
eÍectrode capacity between anode and grid has 
been estimated at about 0.05 /1µ4, and the input im- 
pedance (H.F. positive resistance component) was 
measured to be 500,000 ohms -a negligible shunt across 
a tuned circuit. For power detection and L.F. ampli- 
fication quite large grid swings are likely to be handled, 
and as these require higa screen voltages it was found 
necessary to avoid any region of negative resistance by 
having a third grid at earth potential. 

Screen -Grid Valve Without Cross -modulation. 
Employed in a two -stage aperiodic H.F. amplifier 

with a triple -gang pre -selector, two of these valves_gave 
an overall stage gain of rather more than ioo-a greater 
amplification than could be obtained from any two Ordi- 
nary S.G. valves on the market. The selectivity was 
reasonably good, and the quality of reproduction excel- 
lent. Any, further development in this direction would 
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Fig. 3. -Curve giving shunted input impedance of an AC /HL. 
valve acting as power -grid detector. With an 0.001 mfd. anode shunting condenser the damping of 50,000 ohms is serious. 

The load due to grid current is only 200,000 ohms. 

seem to be in designing valves of even lower A.C. resist- 
ance and paying special attention to stray capacities. 
As a power -grid detector, one found that the valve was 
highly sensitive and that the selectivity of the preced- 
ing tuned circuit was not impaired. The .absence of 
input impedance in this case should be of importance 
where ganged tuning is used. Resistance coupling and 
anode -bend detection were not attempted, because the 
valves, as at present designed, passed rather too heavy 
an anode current. With full screen and anode volts 
the valve becomes a screened pentode having negligible 
input impedance. Why is not the anode of an ordinary 

_pentode brought to the top of the bulb? 

DECEMBER 17th, 1930. 

Perhaps the most interesting use of the valve is in 
a tuned H.F. stage, for, owing to the absence of a 
negative resistance " kink " (which is shown as a shaded 
area in Fig. 4 for a normal type of S.G. valve) and te 
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Fig. 4.- Typical curves of a modern A.C. screen -grid valve. The negative resistance or secondary emission area is shaded. The dotted curve gives the desirable Eg = 0 characteristic for 
a low- impedance screened valve with a third grid. The increased grid swing minimises the risk of cross -modulation. 

the lower impedance, a very much larger grid swing 
can be handled without rectification or cross -modulation. 
Furthermore, screen voltage is not critical, and oscilla- , 

tion does not take place when the screen voltage ap- 
proaches the anode voltage. It would seem accidental 
that modern, screen -grid . valves have A.C. resistances 
from 2oo,000 to i,000,000 ohms. It must have been 
assumed that these valves would be used with the tuned 
anode scheme where the whole impedance of the coup- 
ling is in the anode circuit. Many designers wishing 
to make tise of the more attractive properties of . trans- 
formers have found that although a step -down ratio 
gives optimum coupling according to theory, actually 
a step -up ratio is required to give anything like adequate 
selectivity. The, result is a somewhat chaotic situation, 
in which signal strength is thrown away by the use 
of couplings with various non -optimum ratios, and 
valve curvature results from high A.C. resistance. 

The dotted line in Fig. 4 gives the type of curve to be 
expected with a low- impedance screened valve having a 
third grid. There is less risk of cross -modulation due to 
increased grid swing, and if residual electrode capacity 
can be made negligible there should be quite a wide 
application both in detecting and amplifying stages. 
With a valve of 50,000 ohms A.C. resistance in a tuned 
H.F. stage where the dynamic resistance R of the secon- 
dary of the transformer was 12o,000 ohms, the optimum 
ratio N would be 1/ R / R0 = I.55 to I step -up, and the 
stage gain ¡µN =ii6, assuming a mutual conductance 
of 3. Selectivity should be improved appreciably both 
on the input and output sides. 

k 1S 
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DECEMBER 17TH, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 9 

Seven point suspension 
definitely prevents filament vibration 

:-",1 the p l' 1 111 dl I' y cause 
of microphonic noises 

We have just issued 
a novel, circular 
Station Chart, which 
gives identification 
details of nearly 50 
stations, with space 
for entering your 
own dial readings. 
Ask your dealer for 
a copy, price 2d. or 
send 2d. stamp to us 
and head your letter 
"Station Chart W. W." 

Cossor 210 DET., 2 volts, .1 amp. 
Impedance 13,000. Amplification Fac. 
tor 15. Mutual Conductance 1.15 m.a. /v. 
Normal working Anode V Voltage 90 -150. Price %V 

Microphonic noises in a Receiving Set are 
generally traceable to filament vibration in the 
Detector Valve; In the new Cossor Detector 
(210 DET.) all possibility of this vibration has 
been eliminated by the special seven point 
filament suspension employed. Examine the 
diagram, observe the four extra insulated 
hook supports -these effectively damp out all 
vibrational tendencies. Complete freedom 
from micropbonic noises and great volume with 
exceptional tonal purity are ensured by the use 
of this tQ steep slope " Cossor L etector Valve. 

THE NEIY 

COSSOR 
DETECTOR VALVE 

DEFINITELY FREE FROM MIC1iEOPIIONIC NO ISES 
o ;wo 

4. C. Cossor Ltd., Highbury Grove, London, N.5. 

A19 Advertisements for " The Wireless üVorld " are only accetted from fi nts we belieL,e to be thoroughly reliable. 
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NOISY 
d 6 NAT or 

DECEMBER 17TH, 1930. 

RA UCOUS`, 
REG " 

can easily be eliminated by the turn of a switch 
with the 

TWIN REJECTOR 
WAVETRAP 

THE Lewcos Twin Rejector 
Wavetrap consists of an induc- 

tance coil of Litz wire, two 
variable condensers and a two -way 
switch, all mounted together on a 
neat Bakelite baseboard. It oper- 
ates successfully with any receiver. 
and is connected between the 
aerial and the aerial terminal of 
the receiver. The two variable 
condensera and the two -way switch 
are clearly marked Cl and, C2. 
The method of operation is very 
simple, and consists of adjusting 
the condenser Cl to the lower 
wavelength station,-awitching over 
to the C2 position and adjusting 
C2 tothe higher wavelengthata tion. 
Write for fully descriptive leaflet 

Ref. R60. 

pztn 
(REF. T.W.4) c 

PRICE 13/6 

LEWCOS RADIO PRODUCTS FOR BETTER RECEPTION 
THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED, CHURCH ROAD, LEPTON, LONDON.LIQ 

Christmas Svc brims 

Flot Pocket Ln 

50 for 2/6 
Alto Blue Tni con,m...r.J 

100 for 4/10 
150 for 7/3 

.t ae 7;zccø 

Give your set a 
Tun - ar this 
BATTERY CHARGER 

Xmas .. You'll never be " let down " in the 
middle of a programme if you 
instal a TUNGAR Trickle Charger. 
For a negligible cost per day the 
TUNGAR keeps your L.T. Accumu- 
lator fully charged. When you 
switch off your set, switch on the 
TUNGAR and your accumulator 
w'll be gently recharged. No dis- 
connections or connections to 
make, just switch on -- that's all. 
TUNGAR gives a continuous out- 
put of 0.3 ampere and charges 2, 
4 or 6 -volt accumulators. 
Another TUNGAR, from which you 
can charge both High and Low 
Tension Batteries, sells for 72/6d. 
Your dealer can supply you. 

EDIIWAM 
Advt. of The Edison Swan Electric Co., Ltd. 

Incorporating the Wiring Supplies, Lighting Engineering, and Radio 
Business of the British Thomson -Houston Co., Ltd. 

B9t 
Mention of " Tite Wireless World," when writin g to advertisers, will ensure prompt attention. A20 

www.americanradiohistory.com

www.americanradiohistory.com


DECEMBER 17th, 193o. 

WHY NOT WEEK -END LICENCES? 
For working a wireless set without a 

licence, George Cashmere, of Chadwick 
End, near Knowle, has been fined 40s. at 
the Solihull Police Court. The defendant 
explained to a Post Office official that the 
set was used only at the week -ends. 

0000 
BIRMINGHAM'S LOUD SPEAKERS. 
The Home Office has approved a bylaw 

for Birmingham forbidding the use of 
loud speakers in public places to the 
annoyance of passengers or occupants of 
any premises. 

0000 
THE HIGHEST WIRELESS STATION? 

The 11'treless World recently recorded 
the claim of France as possessing thb 
highest wireless station in the world, viz., 
that on the Pic du Midi (3,000ft.). 

" I regret to disillusion them," writes 
a correspondent in Peru. " The record is 
held easily by the broadcasting station of 
La Paz, Bolivia, the world's highest 
capital, with a height of 10,500ft. above 
sea level." 

France must now think of- a crushing 
reply. 

0000 
EDUCATIONAL BROADCASTING IN 

FRANCE. 
After a long interruption the Paris 

P.T.T. station has resumed the broad - 
casting of the various lectures of the 
Sorbonne and the Collège de - France. 
These are said to be much appreciated by 
the educated classes in Paris. 

0000 
GERMANY'S " BIG THREE." 

To co- ordinate broadcast programme 
efforts throughout Germany a Council of 
Three has been formed, consisting of Dr. 
Flesch, director of the Berlin Station ; 

Herr Ernst Hardt, of the Cologne -Lan- 
genburg stations; and Dr. von Boeck- 
mann, of the Munich station. By join- 
ing forces the broadcasting authorities 
will thus he enabled to give German 
listeners the widest possible variety òf 
talent with a minimum of overlap. 

0000 
WHISPERS FROM MOSCOW. 

To its manifold activities at Christmas 
time the Post Office now adds the excit- 
ing task of tuning in Moscow on 1,304 
metres on Tuesday to intercept propa- 
ganda in English. Shorthand writers 
attend the P.O. experimental station near 
St. Albans, and their transcript (if 
atmospherics, pronunciation, etc.,' per- 
mit of any) is sent direct to the Foreign 
Office. 0000 

A PERIPATETIC STATION. 
Radio -Vitus, Paris, has just terminated 

another of those spasmodic ether periods 
which its name goes so far to suggest. 
The station left its listeners guessing 
during October but resumed transmissions 
from a new site at Romainville on Novem- 
ber 2nd. Unfortunately, in their eager- 
ness the officials had overlooked the neces- 
sity for the Postmaster- General's permit, 
learning too late of an imminent order to 
close down. This they anticipated on 
December 1st, 48 hours before it arrived, 
and listeners are waiting for the next 
spasm. 

A 21 
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News of the Week 
in grief- Review. 

NAVAL WIRELESS . PIONEER. 
It is stated that Lieut. R. H. W. West - 

cott, who has died it Dawlish Devon, was 
the first wireless warrant officer in the 
Navy. 0000 
" ULTRA- SHORTS " FOR .TELEVISION ? 

Television experimenters in America 
are to be allotted the ultra -short wave- 
lengths for their experiments. It is 
understood that the Federal Radio Com- 
mission is consenting to the allocation of 
6.97 metres to the Milwaukee Journal, 
which has already experimented with 13 
metres, and intends to discover whether 
still shorter waves are not more suitable 
for television. 

..)81 

WHY PARISIANS HATE Mt)HLACKER. 
Tne. new German station at Mühlackei 

can be heard perfectly in France, and b 
is not more welcome on that account 
writes our Paris correspondent. Owner 
of unselective sets complain that the 
station prevents them from. hearing Radio. 
Algiers and Barcelona, and that -worst of 
all -it " makes London almost completely 
disappear." The Paiis Press protests 
against a super- station on .the frontier, 
describing it as a " nuisance." 

0000 
6. SMALL ADS." AT CHRISTMAS. 

The approach of the .Christmas holidays 
makes it necessary to close for press 
earlier than usual with ouf issue {. f 
December 31st. Miscellaneous advertise- 
ments for inclusion in this issue can be 
accepted up to the first post on Decem- 
ber 22nd. 

The Wireless World dated December 
24th will be on sale on Tuesday, Decent 
ber 23rd. 0000 
PHYSICAL AND OPTICAL SOCIETIES' 

EXHIBITION. 
Wireless instruments Will be included 

in the display at the Twenty -first Annual 
Exhibition of Electrical, Optical and 
other -Physical Apparatús to be held by 
the Physical and Optical Societies on 
January 6th, 7th and 8th next at the 
Imperial College of Science and Techno- 
logy, South Kensington. 

In addition to the 'l'rade Section; there 
will be a Research and Experimental Sec- 
tion arranged- in three groups : (a) ex- 
hibits illustrating the results of recent 

AN ACTIVE TRANSMITTER. GS/1Q, wned and operated by Mr L. A. Career at 
Putland Cottage, Heathfield, Sussex. The 10 -watt transmitter consists of a crystal 
oscillator controlling a TP -TG oscillator. Choke control is used for telephony. The 
receiver shown is an O -V -2. Up to the end of September 37 countries had been worked 
on CW and most of Europe on telephony. Mr. Carter works regular schedules (phone 

and music) every Sunday from 9.30 to 10.0 a.ñt. 
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physical research; (b) lecture experiments 
un physics; and (e) historical exhibits. 

- Invitations to the Exhibition haie been 
sont to numerous societies. Those who 
are not members of a society may obtain 
tickets on application to the Secretary, 1, 
Lowther Gardens, Exhibition Road, Lon- 
don, S.\ \'.7. No tickets are required for 
January 8th. 

0000 
EX -R.E, DESPATCH RIDERS. 

It is proposed to hold a reunion dinner 
of ex -1LE. despatch riders early in the 
New Year. For further details interested 
readers are asked to communicate with 
Mt. E. R. Gilbert, Gilbert Advertising, 
Ltd., 14 -18, Holborn, London, E.C.1. 0000 

A PIONEER. 
The staffs of the Marconi Associated 

Companies have marked their appreciation 
of the services of Mr. Henry W. Allen, 
who is retiring under the age rule, by 
presenting him with a radio -gramophone 
and cabinet with records. The Marchese 
Marconi, in making the presentation last 
week, referred to the valuable assistance 
rendered to him by Mr. Allen when he 
first visited England in 1696, and in the 
formation of the Wireless 'Telegraph and 
Signal Company (now Marconi's Wireless 
Telegraph Company) in the following 
year. 

On the formation of that company Mr. 
Allen received the appointment of secre- 
tary, and subsequently he occupied the 
position of joint general manager and 
deputy managing director. 

0 0 0 0 

POWER BATTLE IN U.S. 
The question of high power broadcast- 

ing in America is on the knees of the 
gods, writes our Washington correspon- 
dent. Chief Examiner Ellis A. Yost is 
expected to recommend to the Federal 
Radio Commission shortly that the re- 
mainder »f the four cleared channels 
d. _:.:,t. -.I for high power in each ..f the 

Wflp@hoo 
WopIld 

five zones, or 20 channels in all, be filled 
by stations seeking 50 kilowatts which he 
will designate. 

This means that only nine of the 26 
applicants for 50 kilowatts will achieve' 
their purpose unless the Commission 
decides to open up the other four cleared 
channels in each zone, or 20 more, to high 
power also. Whether the Commission will 
da this apparently rests with Congress. 

000o 
LONDONA LOUD SPEAKERS. 

Wo learn that Londona permanent 
magnet loud speakers are now supplied 
through Londona, Ltd., 66, Hatton Gar- 
den, E.C.1. Telephone : Holborn 5713. 

O O O O 

WIRELESS AT WESTMINSTER. 
By Our Special Correspondent. 

Two Questions. 
An important statement un broadcast- 

ing was made in the House of Commons 
last week by the Postmaster- General in 
response to Capt. Hacking, who said that 
there had been a good deal of complaint 
from the south -east of England of inter- 
ference caused by certain Continental 
stations. He hoped the Postmaster- 
General would make representations to 
those stations that they should use wave- 
lengths which would reduce interference 
to a uninimumt. He hoped also that the 
Postmaster -General would deal with 
broadcasting from Moscow. 

f O O O 

Russian Broadcasting. 
Mt. Lees -Smith said that as Russia was 

not invited to the international Radio 
Conference held in Washington some 
veers ago she considered that she was not 
bound by the international regulations of 
wavelength, and she used certain wa'. 
lengths which were inconvenient to oth.: 
nations. I;ussia did attend by invitation 
the last ,.ference held at Pravue. hut 

-,.rys i 
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while agreeing to come to a certain extent 
within themperal international regula- 
tions she iBiFsted on operating some of 
her previous wavelengths. It was 
through one of those wavelengths that on 
certain nights for weeks past she had been 
regularly transmitting messages to this 
country. It was now many months ago 
since he began to take some interest in 
those messages from Russia. For some 
time they were so exceedingly uninterest- 
ing, and therefore harmless, that the 
supervision was relaxed, but as the 
character of the messages had recently 
changed the supervision would now be 
resumed. 

Stuttgart. 
The Stuttgart station was observing the 

international regulations, but having 
lately greatly increased its power it could 
frequently be heard behind the London 
National programme. The matter could 
only be settled by negotiations, which 
were procr,eding. 

0000 

THE LAST WORD ? Per- 
fect reproduction of local 
programmes was the ideal 
sought after by the de- 
signers of the new demon- 
stration receiver installed 
in the Science Museum, 
South Kensington, and 
fully described in our is- 
sues of July 30th and 
August 6th last. The up- 
per photograph gives a 
near view of the receiver 
with the duplicated valves 
providing the two separate 
I.F. stages for theNatlonal 

and Regional transmis- 
sions. In the larger photo- 
graph can be seen the 2711. 
exponential born, the flare 
of whicb measures 7ft. sq. 

A 22 
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Simplified Aids to Better Reception. 
" MUSIC MAGNET FOUR " 
GRAMOPHONE ADAPTION. 

A number of those who have 
assembled the Osram Music Magnet 
Four " kit " set will doubtless be 
interested in the question of adapt- 
ing this receiver so that it may. be 
operated with a gramophone pick- 
up. Theoretically, at any rate, 
there is no difficulty in making the 
necessary circuit alterations, and the 
simplest way of doing so is shown 
in Fig. I. 

But in actual practice the problem 
is not quite free of pitfalls. ` It must 
be remembered that we are dealing 
with a highly specialised form -of re- 
ceiver, with ganged tuning control, 

Fig. 1. -How to connect a pick -up (with 
volume control potentiometer) in the 
detector grid circuit of the "Music Magnet 

Four." 

and that the indiscriminate addition 
of stray capacities at a danger 
point -the high -potential end of the 
detector grid circuit -is likely to 
have an adverse effect on its normal 
function of radio reception ; apart 
from the danger of affecting the 
tuning system, there is a possibility 
that stability may be destroyed by 
the introduction of incidental coup- 
lings between circuits. 

If any form of " switch- over " 
change be adopted the greatest care 

A 23 

should be taken to reduce stray 
capacities to a minimum ; the switch 
itself should have as little solid 
material as possible in its construc- 
tion, and a component with insula- 
tion of ebonite or some other sub- 
stance of similar dielectric properties 
should be chosen. 

It will be remembered that the 
detector -grid condenser of the Music 
Magnet is mounted directly on the 
valve -grid terminal, and sò must 
obviously be provided with some 
other form of support ; it may be 
found convenient to secure it to the 
switch. 

The important point is that inci- 
dental capacity across the detector 
grid should not be appreciably differ- 
ent from that allowed for by the de- 
signer. It might be possible to re- 
store the balance by using a " skele- 
ton " valve -holder ; if this were done 
thereitwould be less need to pay 
special attention to the switch or its 
mounting. 

The view of the manufacturers, 
who have been consulted on this 
question, is that the average con- 
structor is hardly likely to take these 
special precautions, and it is recom- 
mended that a plug -in adaptor should 
be used. In. this .way all technical 
difficulties consequent on the fitting 
of a switch are avoided, but the 
change -over from . radio " to 
" gramophone " is rather less con- 
venient aril takes more time. 

A plug -in adaptor is a simple and 
inexpensive arrangement of suitably 
mounted pins and sockets, and is in- 
terposed between the detector valve - 
holder and the valve itself. Elec- 
trical connections (shown in Fig. 2) 
are normal with regard to plate and 
filament circuits, but the grid cir- 
cuit is interrupted so that the pick- 
up, in series with a bias battery, may 
be inserted. 

It will be obvious that," whatever 

method of Conversion is adopted, it 
will be necessary, as an economy 
measure, to make provision for 
breaking the filament circuits of the 
H.F. valves. For the benefit of 
those who find difficulty in tracing 
theoretical circuit diagrams, it may 
be stated that the necessary switch 
should be in serted in the lead num- 
bered 37 in the original wiring plan`. 

Fig. 2. -The result of interposing a gramo- 
phone pick -up adaptor between the valve 
and its holder : anode and filament con- 
nections are unchanged; but the grid 

circuit is interrupted. 

0000 

OUTPUT ANODE VOLTAGE. 
It is not always realised that very 

high momentary voltages are liable to 
be developed on the anode of a super- 
power output valve -x,000 volts is 
by no means an impossible figure, 
even when the H.T. voltage applied 
does not exceed some 200 or so. To 
prevent the risk of a breakdown, 
and consequently of an H.T. short - 
circuit, it is wise to pay rather 
special attention to insulation in the 
output anode circuit, and, in par- 
ticular, any by -pass condenser that 
may be joined between anode and 
earth should have a reasonably high 
factor of safety as regards its di- 
electric strength. 
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D.C. MAINS AND POWER GRID 
DETECTION. 

With hardly' a dissentient voice 
the power grid detector has been 
accepted, by those best qualified to 
express ' an opinion, as the most 
practical and generally satisfactory 
rectifier of deeply modulated H.F. 
energy. There is no need to enlarge 
here on its advantages -or even on 
its disadvantages, . beyond saying 
that this method of rectification 
would probably be even more gener- 
ally used if it were more economical 
of anode current, had less tendency 
to introduce L.F. reaction, and, 
most important of all, could be 
made to operate on a lower anode 
voltage. 

Access to an unlimited supply of 
volts enables us more or 'less sum- 
marily to dispose of the other diffi- 
culties. If we have a sufficiently . 

high voltage it is unlikely that an 
extra three or four milliamps will 
make any appreciable difference to 
upkeep cost, and further, the exist- 
ence of a surplus will allow us to be 
lavish with regard to decoupling, 

World. 
made there may be applied to sets 
drawing their anode current from 
D.C. mains, and, in particular, the 
push -pull output scheme described 
in that article is to be recommended, 
as none 'of the detector anode volt- 
age need be dissipated in a decoup- 
ling resistance. 

Those who are forced to content 
themselves with a less pretentious 
arrangement must generally be pre - 
pared to make some sacrifice in 
other directions ; it is for the reader 
himself to judge whether the advan- 
tages of a sensitive and practically 
distortionless detector are sufficient 
to compensate for some loss in L.F. 
amplification, both with regard to 
its quantity and quality. Quantity 
does not matter greatly, as it is al- 
most always easy to get- sufficient 
magnification fully to load the aver- 
age output ' valve ; with regard, to 
quality, losses are likely to take the 
form of 'a slight falling off in propor- 
tional amplification of the lower fre- 
quencies._ . It must be remembered 
that comparatively simple decoup- 
ling arrangements are capable of 
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Fig. 3. -Power grid detection applied to a receiver deriving its anode 
current from D.C. mains. 

thus disposing largely of interaction 
troubles. 

Some practical ways and means 
of overcoming these drawbacks when 
dealing with A.C. mains- operated 
receivers were discussed recently in 
The Wireless World under the head- 
ing of " Low Voltage Power Grid 
Detection." Most of the suggestions 

preventing instability when overall 
magnification is small, especially 
when the very low frequencies are 
not passed on at full strength. 

As an L.F. coupling in such cases 
it is probable that a choke will be 
found most generally satisfactory, as 
it 'does not absorb nearly as much 
voltage as a resistance, and, while 
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providing adequate magnification, 
does not give, like a transformer, 
what may be, in the circumstances, 
an embarrassingly high stage gain. 

The detector valve itself is rather 
a problem in ,a D.C. receiver. Few 
of us feel inclined to supply an am- 
pere of direct current for heating the 
type of A.C. valve that is custom- 
arily used, but fortunately it is pos- 
sible to employ many of the ordin- 
ary " L " or " D " battery valves, 
with impedances in the order of 
1o,000 ohms or so. Under usual 
" power grid " operating conditions 
these valves may be slightly over- 
run, with a consequent reduction in 
their working life, but with care this 
matter need not be serious, and 
several of the manufacturers have 
given official blessing to the use of 
their products in this way. 

Choke Coupling. 
Hints as to how the foregoing sug- 

gestions can be put into practice 
may be gleaned from the accom- 
panying diagram, Fig. 3, which 
shows the circuit of a 3 -valve H;F.- 
det. -L.F. set embodying many 
of the features included in recent 
Wireless World receivers. A capa- 
city- coupled input band -pass filter 
is included, and the H.F. stage is 
coupled by the " tuned -grid " sys- 
tem. Choke coupling is used be- 
tween the power grid detector and 
the output stage. Values of most of 
the components are indicated, ex- 
cept where they are either obvious or 
dependent on comparatively unim- 
portant features of the design. R is 
a voltage -absorbing resistance for the 
H.F. valve anode circuit, while R1 
is the detector decoupling resistance, 
which should have as high a value as 
possible consistent with the mainten- 
ance of a, sufficiently high anode 
voltage -at least ioo volts, and pre- 
ferably 120 volts. The by -pass con- 
denser C should be made as large as 
possible without bringing about high - 
note loss. 

An L.F. choke inductance of less 
than 8o henrys must be regarded as 
minimum unless a fairly considerable 
falling, off in low -note reproduction 
can be tolerated. 

Somewhat sketchy smoothing 
arrangements are indicated ; if the 
mains supply happens to be 
" rough " extra smoothing will be 
needed. 
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By Our Special Correspondent. 

684; 

Christmas Present for Scotland ? -"Art Gallery " in Portland Place. -B.B.C. and Mühlacker.- 
A Pickwickian Hour. -Test Words. 

Scotland in the News. - 

Scottish broadcasting is beginning to 
figure in the news once again. The open- 
ing of the new headquarters in Edinburgh 
has had a tonic effect on the public atti- 
tude to broadcasting north of the Tweed, 
and it would not surprise me if the B.B.C. 
were to continue the treatment with 
another dose before Christmas. 

0000 
A Christmas Announcement? 

The new Potion will take the form of an 
announcemenC that the Wester Glen site, 
on the Falkirk -Slamannan road, has been 
duly acquired for the erection of Scot- 
land's Regional Station. 

Some mystery nas attached to the nego- 
tiations concerning this particular piece of 
land, due, I believe, to certain manifesta- 
tions of native caution. 

0000 
The Weather. 

Now, subject to one or two formalities, 
the land is available for the preliminary 
spade work. If the B.B.C. are to justify 
their private slogan, viz., " a Regional 
station a year," the whole of the work 
ought to be completed in the early part of 
1932. Possibly it will, but much may 
depend on the weather. As a frequent 
visitor, I always associate the Falkirk 
area \cilli rain. 0000 
"Music and Dancing." 

" Broadcasting House " is reaching the 
" interesting " stage that characterises 
early childhood. I still await news con- 
cerning the filling of the niche over the 
entrance, but the suspense is partially 
mitigated by other items of information. 
A " music and dancing " licence for the 
giant studio has been applied for, though 
precisely why is not revealed. 

0000 
A B.B.C. Art Gallery. 

Again, I hear that the pioneers of 
British broadcasting have been attending 
Savoy Hill in person to have their photo- 
graphs taken. These are to be " hung " 
in a special vestibule at " Broadcasting 
House " -a miniature art gallery which 
modern exponents of the broadcasting art 
" seeing, may take heart again." 

0000 
Interference with London Regional. 

At the time of writing, there is a dis- 
tinct change for the better in regard to 
the interference caused to London 
Regional by the new German station at 
Mühlacker. 

It is to the credit of the German authori- 
A 2 i 

ties that they have taken immediate steps 
to limit the amount of overlap, by investi- 
gating the possibilities of readjusting the 
'modulation system. 

0000 
Will Bergen Oblige ? 

The proposal has been made that 
Mühlacker should exchange wavelengths 
with Bergen, which is 9 kilocycles below 
the German station and therefore 18 kilo - 

cycles from London. The Germans have 
no objection, but theilorwegian authori- 
ties, not unnaturally, are a little doubtful 
as to what benefit they would derive from 
a change which would sandwich their sta- 
tion between London and Mühlacker. 

A NEW MICROPHONE. In this conden- 
ser microphone now used at the Munich 
broadcasting station the " A" amplifier 

is incorporated in the instrument. 

Mr. Pickwick to Broadcast. 
A Dickens' dream fantasy, entitled " A 

Pickwick Party," will be broadcast on the 
National wavelengths on December 29. It 
has been written by Stanley C. West, with 
music by Marjorie Broughton. 

Most of the well -known characters in 
Dickens' works will como to life, the scene 
being the Marquis of Granby Inn and the 
time Christmas Eve. Here will con- 
gregate Sam Weller (Kingsley Lark), Mr. 
Pickwick (Stanley Cooke), Mrs.'Micawber 
(Gladys Palmer), Dora (Elsie Griffin), 
Jingle (Bernard Ansell), Mr_ Wardle 

(Robert Chignell), Mr. Micawber (Joseph 
Farrington), Sairey Gamp (Lena Mait- 
land), and Many others. Howard Rose, 
the B.B.C.'s senior producer, will direct 
the "Pickwick Party'_'. production. 0000 
Tests for Gift Sets. 

Last week reference was made to the 
special programme of gramophone recordt 
to be broadcast on Christmas Day, from 
12 noon to 3, p.m., to enable the lucky 
recipients of wireless sets to test them on 
every conceivable kind of music. It is 
now learnt that the transmission will be 
made from London Regional, not Midland 
Regional, as stated. 0000 
A Christmas Day Appeal. 

The Christmas Day appeal will be made 
again this year by Mr. Winston Churchill 
on behalf of the National Institute for the 
Blind. Mr: Churchill will speak at 7 p.m. 

0000 
" The Worth Of Science." 

From the nineteenth conference of 
Educational Associations, on December 
31st, Sir Richard Gregory's presidential 
address on " The Worth of Science " will 
be relayed to London Regional. - 000o 
A Victorian Melodrama. 

" The Silver .King," one of the best - 
remembered of Victorian melodramas, 
one in which Wilson Barrett distinguished 
himself and one which brought its author, 
Henry Arthur Jones, a fortune, is to be 
broadcast in Christmas week, on ' the 
Regional wavelengths on December 26th 
and nationally on December 27th. 0000 
A Few Words. 

One of the severest tests to which radio 
receiving apparatus can- be submitted is 
being tried out during the school broad- 
casts on Wednesdays, Thursdays and Fri- 
days. The test takes the form of a recital 
of a number 'of specially selected words, 
each having no connection with the 
others. The words are listened to by 
eight selected schools in London and by 
observers at the B.B.C., all 'using different 
receiving apparatus. 0000 
Comparisons. . 

To identify every one of the words indi- 
cates the possession of an unusually good 
reproducer, and the results are. already 
giving the authorities valuable .informa- 
tion on the merits of the various instru- 
ments in use. 

The test words have been selected in 
collaboration with the Telephone Research 
Department of the Post Office. Some of 
them are real " teasers." 
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Long Range 
Reception. 

rIL 
-i HE receiver which forms the 

subject of this review is a 
representative example of 

modern practice in portable re- 
ceiver design. An examination of 
the figures provided by the Buyers' 
Guide in a recent issue reveals that 
the majority of portables are of the 
four -valve type with a single screen - 
grid H.F. stage. Further, slightly 
more than half the portables on the 
market at the present time are fitted 
in suitcase containers. Both these features are items 
of the specification of the H.S.P. Screened Grid Four. 

The layout follows conventional practice, and the 
valves are sunk in a well in the control panel which 
runs along the front edge of the case. Behind this is 
the usual battery compartment with detachable cover. 
The lid of the case contains the frame aerial windings 
and a Celestion cone loud speaker chassis. 

The frame aerial is wound in two sections, which are 
separated by a space of about inch, and the turns 
of the low -wave winding are spaced. A switch in the 
left -hand bottom corner of the lid short- circuits the 
long -wave section of the winding. The same switch 
carries contacts for switching off simultaneously the 
H.T. and L.T. circuits. It is important to remember 
that this switch is essentially the " On -Off " control of 
the set and not the switch on the control panel, as is 
usually the case. The latter switch merely controls the 
H.F. anode and reaction coils, and does not carry any 
battery contacts. The fact that both L.T. and H.T. 
circuits are broken when the set is switched off pre- 
vents the possibility of damage should the L.T. leads 
accidentally fall onto the H.T. battery sockets while 
changing the accumulator. 

s s /l / /// / / / / / / // // / / ///r 

Circuit Details. 
The anode circuit of the screen -grid H.F. valve is 

decoupled, and the screen grid, for which a separate 
H.T. tapping is provided, is by- passed by a condenser 
of the non -inductive type. Tuned anode coupling is 
employed, separate inductances being provided for long 
and short waves. The coils are of small diameter, and 
each is wound in two sections in a slotted ebonite 
former. The reaction windings are interposed between 
the two halves of each anode coil. 

Reaction, which is capacity controlled, is taken from 
the anode of the leaky -grid detector. Apparently no 
provision is made to prevent leakage of stray H.F. 
currents into the H.T. supply circuit and L.F. amplifier 

I 

//t.,_;///. 

Economical H.T. 
Consumption. 

other than the inductance of the 
L.F. transformer. The provision of 
three by -pass condensers in the out- 
put stage would seem to indicate 
that H.F. does leak through the 
L.F. amplifier. But for these con- 
densers, instability would . result 
from the close proximity of the loud 
speaker leads with the frame aerial 
in the lid of the case. No doubt the 
makers have some very' good reason 
for tying down H.F. in this rather 

special way, as it is usual to restrict H.F. currents to 
the detector anode circuit by means of a H.F. choke, 
by -pass condenser, and, in some cases, a series resist- 
ance in the grid circuit of the first L.F. amplifier. 

Both L.F. valves are transformer coupled, the first 
transformer being a Mullard " Permacore," and the 
second an R.I. " Hypermu." The output valve, a 
Marconi P.2, working at about 99 volts H.T., feeds 
directly into the Celestion loud speaker unit. In addi- 
tion to by -pass condensers in the grid and anode cir- 
cuits of the output valve, the metal frame of the loud 
speaker is also tied down to H.T. + by a small con 
denser fitted inside the lid. 

High Frequency Response. 
One would expect, with so many by -pass condensers 

in the last stage, to find a serious deficiency of high 
frequencies in the acoustic output from the loud speaker. 
In practice, however, this is far from being the case, 
and the quality is characterised by a clarity and crisp- 
ness not often found in portable receivers. In particular, 
the reproduction of speech is natural and unforced. At 
full volume a slight buzz was noticed at certain fre- 
quencies, but this was probably located in the orna- 
mental fret, and, in any case, the volume available 
before the buzz made itself manifest was more than 
adequate for normal requirements. 

The set was tested in Central London, and again, 
under more severe conditions as regards selectivity, at 
a distance of five miles from Brookmans Park. In 
London a narrow band of two or three degrees between 
the two stations is left entirely free of background, but 
near Brookmans Park the fringe of one station just 
overlaps that of the other. Thus the foreign stations. 
recorded on short waves, were all received in the upper 
half of the tuning range. In all, eleven stations other 
than the B.B.C. stations were received on short waves, 
and of these six were at full programme strength. In 
daylight no difficulty was. experienced in picking up 
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Chassis details and layout of controls In the H.S.P. Screened Grid Four portable. 
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The H.S.P. Screened Grid Four. - 
Langenberg, in spite of strong local electrical inter- 
ference. Under normal conditions the background noise 
is extraordinarily small for a receiver of such sensitivity, 
and distant stations stand out in strong relief. 

The long -wave performance maintains the standard 
set by the short -wave band. Nine stations -all at good 
programme strength -were received in addition to 5XX. 

DECEMBER 17th, 193o. 

Königswusterhausen, but Radio Paris and 5XX are easily separated in all circumstances. It is also grati- fying to note that, even at five miles from Brookmans Park, the Regional Station did not break through at the bottom end of the long -wave scale, as sometimes happens. The reaction control, however, was somewhat erratic at this point, and as much as 90 degrees of back- lash was experienced. Possibly this is due to the 
absence of H.F. stopping 
devices in the detector 
stage, as already noted. 

The set is economical to 
run, and the total anode 
current of the particular 
receiver tested was 7.3 
milliamps. The H.T. bat- 
tery was new, and no ten- 
dency to L.F. oscillation 
was evident under work- 
ing conditions, but in- 
stability would be pro- 
voked by inserting a re- 
sistance of 6o ohms in the 
common H.T. lead. As 
the increase of internal 
resistance of the battery 
may exceed this figure,' 
more extensive decoupling 
might have been employed 
with advantage. 

Judged from the point of 
view of performance, how- 
ever, we have nothing but 

LT.- 

o a 
LW. S.W. 

L- -1 

Q 0 

G.B.i- G.B.2 - 

H.T. o--o- 
LT. 
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Schematic circuit diagram of the H.S.P. Screen Grid Four. 
Of these Radio Paris, Eiffel Tower, Motala, Moscow, 
Kalundberg and Oslo were exceptionally good. 
Königswusterhausen also came in well between Daventry 
and Radio Paris. It is necessary to make use of the 
directional properties of the frame when receiving 

praise for this set, parti- 
cularly in relation to its range and sensitivity, silent 
background, clarity of reproduction, and economy. 

The makers are The H.S.P. Wireless Company, 
Langford Works, Weston- super -Mare, and the price of 
this particular model is 19 guineas. 

PRINCIPAL TIME SIGNALS OF THE WORLD. Particulars of signals from other +mportant situionsareineluded from time to time. Rugby, GBR, and Nauen, DFY (Germany) were included in our issue of Sept. 17, 1930 

LENINGRAD DYETSIÇOE SELO, RNO. 
Wavelength: 86.33 kilocycles (3475 metres). 
Times of Transmission: 21.55 -22.06 G.M.T. 
Preliminary Signal: Call -sign RET - - 
Russian Ordinary Time Signais (from Central Russian 

Astronomical Observatory). 
A sertes of single dashes terminating with six dot -seconds. 
A series of double dashes terminating with six dot -seconds. 
A series of triple dashes terminating with six dot -seconds. 
The last of the six dots coming at 21.55, 21.59 and 22.00 res- 

pectively. Followed at 22.01 G.M.T. by Rhythmic Signals 
(see Rugby, GBR). Also at 15.55 -16.06 G.M.T. from 
Moscow Oktyabrskaya, RAI, similar signals on 5769 kc. 
(52 m.) with call -sign RAI - - . 

SECONDS 

PARIS- EIFFEL TOWER, FLE. 
Wavelengths: 113 kilocycles (2650 metres) and 9231 kilo- 

cycles (32.50 metres). 
Times of Transmission: 07.55- 08.06 and 19.55 -20.06 G.M.T., 

on the long wavelength and at 09.25 -09.30 and 22.25 -22.36 
G.M.T. on the short wavelength. 

Preliminary S`.gnals. Attention call CT --- followed by 
B.I.H. - (Bureau International de l'Heure) and 
groups of - - - with one 5- second dash ending at the 30th 
second of the minuto preceding the 

International Time Signal from the Paris Observatory. Fol- 
lowed by Rhythmic Signas (see Rugby, GBR, p. 292, Sept. 
17th. 1930). 

Bordeaux, Croix d'Hins, FYL, and Issy -les -Moulineaux, FLJ, 
on 15.87 ko. (1%100 m.) and 9231 ko. (32.5 m.) also trans- 
mit these signals at 07.55 -08.06 and 19.55 -20.06 G.M.T. 

10 2U 25 30 40 45. 50 55 61 
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The Causes and Prevention of 
Distortion. 

By A. L. M. SOWERBY, M.Sc. 

r`1HE advances made in amplification at radio -fre- 
quencies, and the new valves that have . been 
made available since the time when' the super- 

heterodyne was a popular receiver, will be manifest in 
all parts of a modern superheterodyne, but it is in the 
intermediate -frequency amplifier that the greatest im- 
provements can be made. This point can, perhaps, best 
be seen by a glance at an intermediate -frequency ampli- 
fier designed about half a dozen years ago. 

The circuit shown in Fig. i is that of the " Haynes -.. 
Griffin Simplified Superheterodyne," .and is typical of 
the designs of its time. Ordinary triode valves of very 
low efficiency (u= 8, Re = 12,000 ohms) were used for 
all purposes, and as a consequence three stages of in- 
termediate- frequency amplification were required. The 
gain was probably about 20 per stage, neglecting reac- 
tion. Since the frequency -changer contributed practic- 
ally nothing to amplification, the overall gain would 
thus be about 8,00o or 1o,000 times from frame aerial 
to the grid of the second detector. This would be in- 
adequate even in these days of high -power transmitters, 
and was doubly so six years ago ; reaction; therefore, 

had to be used to increase the signal _strength. In the 
receiver shown this was achieved by designing the am- 
plifier in such a way that it was inherently unstable 
(due to feed -back through the anode -grid capacity of the 
valves used) and then controlling the tendency to oscil- 
late by applying positive grid bias to the valves by means 
of the potentiometer shown.. By careful adjustment of 
this potentiometer the intermediate -frequency amplifier 
was balanced precariously on the verge of oscillation, in 
which condition the receiver as a whole became very 
sensitive and performed prodigies of long -range recep- 
tion on a frame aerial. . 

Now it is an easily demonstrable fact that the longer 
the wavelength to which a set is tuned, the.more'marked 
is the deterioration in quality brought about by the use 
of reaction. It will therefore be understood though 
distant stations could readily be received when the in- 
termediate amplifier, tuned to 3,000 metres or more, 
was nearly oscillating, the loss of sidebands was far 
greater than would be tolerated at the present time. It 
is largely this reliance upon reaction,, in place of pure 
amplification, that has earned the supersonic heterodyne 

0'5 mfd 

2M 

0'00025 mfd 
0 0 
O 05 

T m 
.0'002 
T mfd 

r!g 

L.S. 
o 

1E \C,/ 
Tó 
y o 

4.5 V. 

T 

0 +96V 

o+45V. 

-H.T - L.T. 

o+ L. T. 

Fig. 1.- Circuit diagram of 1924 superheterodyne, omitting frequency- changer. Note : (1) Potentiometer P tor putting positive 
Was on grids of amplifying valves. (2) Complete absence of all decoupling or stabilising devices of modern type. (3) The enormous 
capacities across primary and secondary of the L.F. transformer. (4) That the valves used had an amplification factor of 8 and an 

A.C. resistance of 12,000 ohms. 
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The Intermediate Frequency Amplifier of the Superheieiodyne.- 
leceiver its very unenviable reputation for delivering 
signals of bad quality. This fault, however, is a matter 
of design only, and is not in any way bound up with 
the principles of the circuit. 

The resonance curves of the intermediate- frequency 
transformers made for the set of Fig. i have been roughly 

100 

90 

FB0 
Z 
0 70 

ac 60 
w 0.50 
w 

240 

Ño 
30 

w 
,x20 

0 

Il A Mk 
1 

=N_ 
G7N 

1.1 

I- I- 

óz 'óz J J 

! 

Q8 
16 14 12 1 8 6 4 2 0 2 4 6 8 90 12 14 16 1b 

SHORTER -0-KILOCYCLES FROM RESONANCE- LONGER WAVELENGTH WAVELENGTH 

Fig. 2.- Overall resonance curve of the intermediate frequency amplifier of Fig. it on the assumption that no reaction effects of any kind are permitted to occur. 

measured ; neglecting reaction, the overall resonance 
curve of the intermediate -frequency amplifier is shown 
in Fig. 2. The loss of sidebands, brought about in the 
tuned circuits, even when reaction is not used, is seen 
to be quite appreciable, while with the amplifier nearly 
oscillating for the reception of a distant station the high 
notes would be almost entirely lost. 

At the time when the receiver was designed the lower 
notes also were generally left to look after themselves. 
As a sample of the standard of quality that was then 
considered really good, a curve showing -the amplifica- 
tion afforded at different frequencies by a first -class trans- 
former- coupled L.F. stage is shown in Fig. 3. Details 
of the source from which the curve was taken are given 
below the diagram. If this curve is combined with the 
tuning -curve of the long -wave transformers, the overall 
performance curve that results is that shown in full line 
in Fig. 4. With extra high -note loss due to reaction 
this would be replaced by some such curve as that shown 
dotted on the same diagram. It will be appreciated from 
this that the old superheterodyne receivers very well 
reserved their reputation for poor quality of reproduc- 
tion. 

Dynamic Resistance on Long Waves. 
The analysis that has been made of the causes of this 

bad quality gives us a very clear guide to design, for we 
see that we have to arrange that the tuning is flat enough 
to preserve the high notes and the L.F. transformers good 
enough to reproduce the -low. The latter point is met, 
simply enough, by choosing a good modern transformer 
and using it in conjunction with a suitable valve ; the 
conditions to be fulfilled are exactly those arising in any 
ordinary set. The question of the proper design of the 
tuning circuits, however, is a little more difficult -if only 
because few of us are accustomed to handling wave - 
lengths of the order of 3,000 to io,000 metres, and so 
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have not the solid foundation of practical experience 
. that helps to smooth out perplexities when dealing with the broadcast wavelengths. 

The main difference, apart from the high inductance 
required, between long -wave tuning coils and those for the broadcast band is that even the most inefficient long - 
Wave coil we can make has a very high dynamic resist- 
ance indeed, so that we are at once offered the possi- 
bility of very high stage -gain when using modern screen - 
grid valves. We are only limited in our ambitions by the danger of finding that the tuning has become too sharp for quality, even if reaction, accidental or deliber- 
ate, can be entirely avoided. 

When Quality begins to Suffer. 
If, for example, we stipulate that an amplifier built 

for a frequency of 5o kc., and including three tuned 
circuits (two stages of amplification), shall cut down 
5,00o -cycle notes by not more than 3o per cent., .then 
if we use tuning coils of 50,000 microhenrys and tuning 
condensers of o.0002 mfd., each coil must have a high - 
frequency resistance of 5,750 ohms in addition to the 
damping imposed by the preceding screen -grid valve. 
The dynamic resistance of the tuned circuit would then 
amount to no more than 43,00o ohms, while the stage - 
gain, using a battery -heated screen -grid valve, would 
not exceed 45 times. 

It would be very easy to construct a coil of inductance 
50,00o microhenrys with a high- frequency resistance not 
exceeding 250 ohms at 5o kc., thus giving a dynamic 
resistance over twenty times the maximum permitted by 
the requirements of quality, and yielding an amplifica- 
tion of over 35o times in a single stage. With possi- 
bilities of this sort dangled invitingly before our eyes, 
it would be absurd to put up with the meagre 45 times 
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Fig. 3. -A first -class L.F. stage of six years ago. From N.P.L. 
curve of R.I. low- frequency transformer (1924 pattern), used 
with valve of that date. (Experimental Wireless, Vol. 1, p. 745, 

September, 1924.) 

per stage that is the most that can be obtained from 
single tuned circuits before quality begins to suffer. 

We abandon, therefore, the prospect of using several 
successive flatly tuned circuits, and turn our attention 
to the possibilities of the band -pass filter as an inter - 
stage coupling. If we work out the shape of the reson- 
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The Intermediate Frequency Amplifier of the Superheterodyne. - 
ance curve to be expected from a filter built up from coils 
of resonably low resistance, we find that the filter has 
two very high 'and sharp peaks, even if the inductance 
of the coils is taken as high as is practically possible. 

A curve of this kind is shown in Fig. 5, in which the 
response is seen to be more than five times greater 
for sidebands removed by 4 kc. from the carrier fre- 
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Fig. 4.- Composite curve of overall L.F. reproduction of 1924 
superheterodyne, with no reaction, and only one transformer - 
coupled L.F. stage. In practice, the defects of the above curve 
were enormously exaggerated by reaction, as the dotted line 

suggests. 

quency than it is for the carrier frequency itself. A 
wide flat -topped curve can be obtained only by raising 
the resistance of the individual coils of the filter to a 
very much higher value. 

Where Band -pass is almost, Essential. 
It would appear, then, that the band -pass filter offers 

the possibility of no higher stage -gain than can be 
attained, for the same standard of quality, with simple . 
tuned circuits. In a sense this is true, but the fact 
that the band -pass filter built up from low- resistance coils 
accentuates the' sidebands almost as much as the simple 
tuned circuit accentuates the carrier frequency suggests 
that a combination of the two would be very profitable. 
A band -pass filter might well be used between the 
frequency- changer and the intermediate- frequency 
amplifier, the latter using single -tuned circuits through- 
out. The amplifier would then be designed for high 
stage -gain, without much regard for, quality, and the 
filter that precedes it would be só calculated that side - 
bands were accentuated in the filter to the same extent 
that they are lost in the amplifier. The resulting overall 
curve, while not quite perfect, would be such as to 
give reproduction of very satisfactory quality, and 
would probably be distinctly better than the tuning 
curves of the average set. Fig. 6 gives the overall 
tuning curve of an amplifier which reduces 4 kc. side - 
bands to IAth of the fundamental frequency, used in 
conjunction with the filter of Fig. 5. 

By a combination such as this it becomes possible 
to use long -wave tuning coils wound to give high ampli- 
fication without sacrificing the quality of reproduction. 
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In passing, it may be worth 'while to remark that by 
" coils wound for high amplification " we do not mean 
single -layer solenoids wound with Litzendraht. The 
coils used in calculating the filter whose very peaky 
tuning -curve is given in Fig. 5 are slab coils, wound _ 

with very fine enamel -covered wire ; for all their high 
inductance they are only equal in diameter to a half- 
penny, and are, perhaps, twice as thick. Regarded 
as tuning coils, they are about as inefficient as they 
could possibly be, but the shape of their resonance 
curve is such that they fall, all the same, into the 
category of " ultra -low -loss coils." 

Since dielectric losses become i negligible at the , low 
frequencies with which we have to deal in the inter- 
mediate- frequency amplifier, the high values of dynamic 
resistance derived from a consideration of the copper 
losses of the tuning coils may safely be used as a 
basis of design. Apart from valve damping due to grid - 
current or negative reaction effects one is safe in assum- 
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Fig. 5. -(1) Resonance curve of a band pass filter tuned to 40 k.c. 
Coils 150,000 mocrohenrys, resistance 700 ohms. Coupling, either 0.0005 microfarads common capacity, or 32,000 micro - henrys common or mutual inductance. (2) Resonance curve of sharply tuned amplifier which, used alone, would give a very 

serious loss of high notes. 

ing that the high- frequency resistance of the tuned cir- 
cuit will not be more than double the direct- current 
resistance of the tuning coil ----a simple rule that, while 
approximate, is very useful. Since a dynamic resistance 
of a megohm or more can easily be attained, one may 
hope for a stage-gain not far short of 40o times from 
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The Intermediate Frequency Amplifier of the Superheterodyne. - 
the best of the battery- heated screen -grid valves, while 
theory.indicates. that even with so high an amplification 
perfect stability is very easy to attain.' 

Practical experience, however, shows that two tuned - 
anode stages designed to give an amplification of this 
order oscillate continuously and mercilessly, though if 
step -up transformers of ratio about 3 to i are substi- 
tuted for the tuned -anode 
connections no difficulties 
whatever are found. The 
writer does not wish to dog- 
matise on the reasons for 
this unexpected state of 
affairs, but is inclined to 
attribute it to the difficulty 
of finding a condenser of 
capacity large enough, and 
resistance low enough, to 
" earth " the screening - 
grids of the valves as per- 
fectly as is assumed in the 
simple theory used for the 
calculation. If, through 
imperfect earthing, any in- 
termediate- frequency volt - 
ages are allowed to appear 
on the screening- grids, the 
effectiveness of the inter- 
nal screening of the valve 
is at once lessened, which 
appears to explain, quali- 
tatively at least, the diver- 
gence between theory and 
practice. From the purely 
constructional point of 
view the effect is not very 
serious as long as one . is 
forewarned, for even with step -up transformers of ratio 
high enough to ensure stability an overall gain approach - 
1oo,000 times can be attained with two stages without 
trouble from self -oscillation. 

The writer has actually had in operation a super- 
heterodyne receiver in which, at a conservative estimate, 
there was an amplification in excess of one million 
times from frame aerial to grid of second detector. As 
might be expected, no 'aerial was too small, and no 
station too distant for such a receiver ; the signals from 
Langenberg, in daylight, heavily overloaded the second 
detector when using a small tuning coil as frame aerial, 
even with stray pick -up almost entirely eliminated. On 
paper, this sounds the ideal receiver, but in practice it 
proved utterly useless owing to the one defect that is 
inherent in the basic principle of the superheterodyne. 

Everyone who has handled a receiver which contains 
no high -frequency stage has, at some time or another, 
permitted the detector valve to oscillate, and will prob- 
ably have observed that as long as oscillation continues 
a distinct " hiss " is heard in telephones or loud 
speaker. In an ordinary receiver, with which reception 
is possible only when the set is not oscillating, this hiss 

DECEMBER 17th, 1930. 

is, of course, quite harmless. In a superheterodyne, on the other hand, the continuous oscillation of a valve in 
the frequency -changer is an essential feature of the set, 
so that the " hiss " is being produced all the time. 
Where but moderate amplification follows the fre- 
quency- changer this hiss is not serious, and will probably 
pass completely unnoticed ; in the experimental receiver 
just mentioned there was sufficient amplification to exalt 

the faint hiss into a con- 
tinuous rushing sound that 
almost completely drowned 
the signals being received 
when anything like full 
amplification w a s em -. 
ployed. 

Since the hiss given by 
the frequency - changer is 
approximately á constant 
quantity, not depending 
greatly on the strength of 
the signals being received, 
it is apparent that it will 
be necessary to limit 
the intermediate frequency 
amplification to an amount 
insufficient to bring the 
hiss up to noticeable 
strength. The writer's 
recent experiments have 
brought him to the con- 
clusion that the fullest am- 
plification that a single in- 
termediate- frequency stage 
will yield leaves the hiss 
still at a low enough level 
to be quite harmless, while 
two such stages, even if 
made inefficient, are in- 

clined to have too much background noise. 
A receiver consisting of a frequency- changer followed 

by a single intermediate stage, second detector, and 
pentode, therefore, provides about the greatest usable 
amplification that can be attained from a superhetero- 
dyne ; the amplification of such a set is high enough to 
receive Langenberg in daylight at audible loud speaker 
strength on a frame aerial eft. square. A receiver of 
this kind makes a very pleasing alternative -to the usual 
three -valve set used with an open aerial, differing from 
such a set only in its immensely enhanced selectivity. 
If really reliable distance- getting properties are required, 
however, the amplification is hardly high enough, and, 
since the hiss of the oscillator precludes further ampli- 
fication at the intermediate frequency, one can only 
add a further stage of ordinary high- frequency ampli- 
fication before the frequency- changer. While adding an 
extra tuned circuit, making three tuning knobs in all, 
there is at least the compensating advantage that a small 
indoor aerial (consisting perhaps of a few feet of wire 
strung across the room or thrown on the floor) can be 
used in place of the more cumbersome frame without 
risk of annoying one's neighbours by radiation from the 
oscillator. 
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Fig. 6.- Overall response curve of the filter and amplifier whose curves are shown separately in Fig. 5. The response within the audio range to 5,000 cycles) is reasonably even, while the extremely rapid falling off outside this region in- dicates very high selectivity. This type of curve is not diffi- cult to realise In a practical amplifier. 

I "The Stability of the Tuned -Grid Tuned -Plate Amplifier. 
Beatty, Experimental Wireleae, January, 1928, p. 3. (To be concluded.) 
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Laboratory Tes 
New 

Apparatus 
A.B. L.F. TRANSFORMER. 

Made by Accessories (Birmingham), 
Weaman Street, Birmingham, this L.F. 
transformer is priced at 7s. 6d., the ratio 
being 3.5. to 1. A nickel -iron core is 
used, and the measured inductance at 

A.B. L.F. transformer made by Acces- 
sories (Birmingham). The ratio is 3.5 

to 1. 

50 cycles with no D.C. flowing was found 
to be 27.2 henrys. With 2 InA. of D.C. 
flowing, this falls to 18 henrys, and with 
4 mA. to 13 henrys. Best results will be 
obtained with a preceding value of some 
8,000 ohms impedance, and for prefer- 
ence using the resistance capacity- method 
of coupling to deflect all D.Ç. from the 
transformer. 

00 o o 

COILS FOR BAND -PASS 
SUPERHETERODYNE. 

A. set of coils for the Band -Pass Super- 
heterodyne receiver constructed to speci- 
fication so far as the winding is con - 
cerned, but wound on ebonite bobbins in 
the case of the I.F. filter and oscillator 
coils, has been sent in by Wright and 
Weaire, Ltd., 740, High Rd., Tottenham, 
London, N.17. To facilitate connecting 

November 12th last. The price of the 
complete . set is 30s. 

00oo 
MAGNUM DE- COUPLING 

RESISTANCES. 
- Made by Messrs. Burne -Jones and Co., 
Ltd., Magnum House, 296, Borough High 
St., S.E.1, these small wire -wound de- 
coupling resistances are. available in two 
values, viz.,'600 ohms and 1,000 ohms, the 
price in each case being ls. 6d. The wire 
is wound in two grooves, the turns in one 
being wound in the. opposite direction to 
those in the other, this forming a non - 
inductive winding. A single wood 
screw serves to fix the component to 
the baseboard. - . 

Magnum de- 
coupling resis- 
tance, available 
in 600- and 
1,000 -ohm 

sizes. 

0000 
BURNDEPT A.C. ALL -POWER UNIT. 
In the Burndept Universal Screened - 

Five receiver the H.T., grid bias and 
L.T. for the A.C. valves are obtained 
from a separate unit, in which is in- 
chided also the necessary smoothing equip- 
ment, the whole of this apparatus being 
housed in a metal container with a small 
external platform for the valve. This 
unit is now available for incorporating 
in home constructors' sets, and since it is 
a well -tried unit, should prove entirely 
satisfactory in every respect. The H.T. 
is also sufficiently free from ripple to 
permit of its use on the ultra -short waves. 

In our review of this receiver -7'h c 

Wireless World, June 18, 1930 -it was 
stated that the set functioned without 

hum down to 18 
metres. 

A sample unit was 
recently sent in for 
test, and we were 
thus able to obtain 
some measurements 
of the output volt- 
ages. A Phillips 
506 full -wave recti- 
fying valve was 
used. Two H.T. 
tappings are pro- 
vided; one is in- 
tended for the power 

Superheterodyne receiver. stage, and is rated to 
give -200 volts at 

40 mA., while the intermediate tapping, 
the output front which is more com- 
pletely smoothed, provides 180 volts, 
nominally at 5 mA. The output voltages 

Set of Wearite coils for tae Band -Pass 

the various coils, the terminals and sol- 
dering tags are marked to correspond 
with the lettering on the constructional 
drawings in The Wireless World of 

A 35 

693 

t ,s on 
are naturally interdependent, since they 
are derived from a common rectifier, so 
for purposes of test a fixed resistance 
was connected between the intermediate 
output tapping and the H.T. -and the 
output from the power tapping measured 
under various current loads, the voltage at 
the intermediate tap being noted at the 
same time. The results are tabulated 
below. 

H.T. OUTPUT FROM BURNDEPT POWER UNIT. 

Power Tapping. 
Intermediate Tapping 
with Fixed Resistance 

in Circuit. 

Current. Voltage. Current. Voltage. 

10 mA. 
20 
30 , 
40 
50 , 

205 8.5 270 
270 7.8 244 

- 245 7.0 215 
320 6.4 , 105 
102 6.0 178 

Grid bias is -derived from a separate 
winding on the transformer, a Westing- 
house metal rectifier being employed. 
Thus the grid bias potentials are entirely 
independent of the H.T. and cannot 
cause undesirable coupling. Two G.B. 
voltages are provided, one fixed at 3 volts 
and the other adjustable to 30, 35 or 40 
volts, according to the method of inter- 
connecting- four small terminals on the 
front of the valve platform. These volt- 
ages remain sensibly constant irrespec- 
tive of the H.T. and L.T. load. 

Burndept A.C. all - power unit for in- 
corporating in receivers and supplying 
H.T., grid bias, and L.T. for A.C. valves. 

An L.T. supply of 4 volts at 4 amps. 
is available for A.C. valves, this wind- 
ing carrying also additional turns brought 
out to a separate terminal which allows 
6 volts to be drawn at 0.5 amps. for 
the filament of a 6 -volt directly heated 
output valve. When the full 4 amps. 
are taken horn the heater winding the 
H.T. voltages are lowered by the small 
amount of 2 per cent. 

The makers are Burndept Wireless 
(1928), Ltd., Aerial Works, Blackheath, 
London, S.E.3, and the price is £9, ex- 
chiding valve. 
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SIX -SIXTY GRAMOPHONE PICK -UP 
ATTACHMENT. 

These adaptors are sensibly the same 
as the valve adaptors reviewed ih these 
pages on June 25th last, the main differ- 
ence being that additional terminals 
have been fitted to the two units. The 
centre pin on the 5 -pin A.C. unit is 
brought out fo a terminal, and a terminal 
has been provided affording a direct con- 
tact with the grid pin and socket. 

The D.C. 4 -pin unit has, also, a ter- 
minal contacting with the grid pin, thus 
enabling a gramophone pick -up to be 
employed without disturbing a single 
wire in the set. 

Six -Sixty gramophone attachments for 
use in battery -operated and A.C. sets. 

These units cost 2s. each, and the 
makers are Six -Sixty Radio, Ltd., 17 -18, 
Itathhone Place, Oxford Street, London, 
W.1. 

C 0 O O 

CLARKE'S "ATLAS" MAINS 
EQUIPMENT. 

Messrs. 11. Clarke and Co. (Manches -. 
ter), Ltd., Atlas Works, Eastnor Street, 
Old 'Trafford, Manchester, have intro- 
duced recently a range of unshrouded 
L.F. chokes and mains transformers which 
are intended for use in sets where, a 
shielded component is not essential. The 
particular samples tested comprise a 50- 
henry choke and a transformer rated to 
give 180+180 volts and 2+2 volts. Nor- 
mally this would be used in conjunction 
with a valve rectifier of the 4 -volt type, 
but under certain conditions a metal rec- 
tifier could be utilised, and the 4 -volt 
winding employed to supply. the heaters 
of A.C. valves. 

Clarke's ' Atlas " 50 -henry L.F. choke 
and mains transformer type 1553F -7. 

The inductance of the choke was 
measured at 50 cycles with various 
amounts of D.C. flowing, the results be- 
ing plotted in the form of a curve con- 
necting A.C. inductance with D.C. milli- 
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Curve connecting A.C. inductance with 
,D.C. through the winding is given in the 
full -line curve and the superimposed A.C. 
in 'mA. in the broken - line curve -for 
Clarke's "Atlas " 50 -henry L.F. choke. 

amps. through the winding. This is the 
full -line curve on the graph. The broken - 
line curve shows the 50 -cycle A.C. com- 
ponent in mA. flowing through the coil. 

The D.C.'resistance of the 50 -henry 
'choke was found, to be 850 ohms, and the 
price`is 30s. 

For the purpose of test the mains trans- 
'former, model 1553 F -7, was used in con- 

. junction with a Marconi 1.19' full -wave 
-rectifying valve, since this operates on 4 
volts,: the test circuit being quite ortho- 
dox, and, as shown on the graph, a 
4 mfd. reservoir condenser is used. 
Other makes of rectifiers can be utilised 
if 'desired, provided a 4 -volt type is 
chosen; the Osram U9, Mullard DW2, 

ó 
W 

O25o 
$ 
Z 200 
' 
o ,llllM2rM,50 
V'111111111111111 
100Mill 

Ú 
¢ o 

`" 

200 
¢ 

r_, 

z 

w 

CIARKEV ATLAS'MAINS TRANSFORMER 
MODEL 1553 F-7 (UNSHROUpED) 

yr _ 
a :'p 

MMMM \M ''M MíMaMQRMIM Mi'MM 
llM11111111111111111111111,0 

10 

I1 
Ill 

E 

a 

ENE 

50 
VOLTS 

MEN 0 
mA 

20 30 40 
RECTIFIED D.0 

60 
IN mA 

M 

70 80 

Output curves from Clarke's "Atlas" 
mains transformer, type 1553F -7, when 
used with a Marconi U9 full -wave rectifier. 

and the Philips 506K, to mention a few 
only of the alternative types that are 
suitable. - 

The unsmoothed rectified output is 
shown by the fell -line -curve, while the 
broken -line curve shows the A.C. voltage 
(R.M.S. values) across one -half of the 
H.T. secondary winding during the time 
of test. The input voltage was 230 at 50 
cycles. The primary winding is not 
tapped, but it is stated as being 
suitable for all mains voltage of from 
200 to 250 volts, 40 -120 cycles. The ree- 
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tified output will be greater or less than 
that shown on the graph, according to the 
relationship between the available mains 
supply and that used for the purpose of 
our tests. The filament voltage for the 
rectifier will vary also. 

The price of the model illustrated 
is 30s. 

0000 
"BOSCO" BATTERY SWITCH. 

The body of this switch consists of a 
bakelite moulding, the centre of which 
is hollow and forms a guide for the 
moving contact. This takes the form of 
an inverted " U," the two arms sliding 
into spring contacts when in the " on " 
position, The contacts are, therefore, 

J 
" Basco " battery switch with moulded 

base and self -cleaning contacts. 

self -cleaning. A single -hole fixing bush 
is provided, and, although the spindle is 
"live," the switch can be fixed to metal 
panels, as the bush is provided with an 
insulating collar and washer. 

The makers are Messrs. Busby and Co., 
Ltd., Price Street, Birmingham, and the 
price is ls. 3d. 

o0u0 
WATES POLYSCOPE AND VALVE 

TEST PLUG. 
Used in conjunction with the Wates 

3 -in -1 meter, the Polyscope enables . con- 
tinuity tests and measurements of resist- 
ance to be made. It consists of an in- 
sulated container with metal end caps; 
one carries a long prod, and the other 
a split socket to take the contact point of 
the meter. The container is designed to 
accommodate an Ever Ready No. 8, or 
similar size, dry battery. 

An instructional leaflet explains fully 
the method of' use and gives a table show- 
ing the meter readings for resistances of 
from 14 ohms to 2,800 ohms. The price 
is 3s. 

The valve test plug is of the 5 -pin 
type with a similar number of sockets 
mounted above. All sockets, with the 

Wates Polyscope and valve test plug. 

exception of the anode connection, are 
joined to their corresponding pins. Tho 
anode socket' and its pin are each brought 
out to two small terminals, thus enabling 
a milliammeter to be inserted in the cir- 
cuit for the purpose of measuring the 
current. The price of this adaptor is 
2s. 6d. The makers are the standard 
Battery Co., 184, 188, Shaftesbury 
Avenue, London, W. C.2. 
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A Low priced Radio= gramophone of Exceptional Range and Selectivity. 

r 1 HE receiver -amplifier chassis which forms the 
nucleus of this instrument is of American origin, 
and follows the best modern practice. It is de- 

signed for A.C. mains operation throughout, and there 
are three screen -grid stages tuned ° by a triple gang 
condenser, with accessibly placed trimming condensers. 
No reaction is employed, and the detector is followed 
by two low- frequency stages, the first resistance - capacity 
coupled, and the second transformer- coupled to two 
power valves in push -pull. The output is matched to 
the moving -coil loud speaker, which has been designed 
specially for use in conjunction with this 
chassis. The output transformer' is mounted 
in the loud speaker unit, and a five -way mul- 
tiple cable is used to connect . the two units. 
Three of the leads are for the push -pull out- 
put, and the remaining two supply the field 
winding, which serves also as a. smoothing 
choke for the H.T. supply to the' receiver. 

There are four controls : a central tuning 
knob with illuminated drum dial, on the right 
a combined radio volume control and gramo- 
phone switch, on the left 
an " on -off " switch, and 
a bp AT è the escutcheon 
plate a push -pull wave 
range switch. A small 
two -way switch on the 
chassis gives alternative 
mains input voltages. 

The gramophone motor 
is of the induction 
type, and the pick -up is 
a B.T.H. Gramophone 
volume is controlled by a 
compression - type resist- 
ance in series with the 
pick -up, and a separate 
push - button switch is 
fitted to the left -hand side 
of the cabinet for start- 
ing t h e gramophone 
motor. 

The whole equipment 
is housed in a cabinet of 
dimensions of which are : 

eft. tin., depth 'ft. 9in. 
obviate box resonance. 

The performance on the radio side is most impres- 
sive. Without any concentration or close adjustment 
of controls, twenty -five foreign stations were received on 
short waves and eight on long waves at full loud speaker 
strength. In the case of thirteen of these stations it 
was necessary to make use of the volume control in 
order to prevent overloading of the output stage. In 
spite of the high degree of sensitivity, however, the back- 
ground noise is commendably low. 

The set was tested on an outdoor aerial soft. in 
length with an average height of about .i8ft. at a dis- 
tance of only five miles from Brookmans Park. Never- 
theless, five Continental stations were received between 
the two Brookmans Park transmitters, and ten degrees 
of the dial between these. stations were absolutely clear 
of interference. The very complete screening of compo- 
nents contributes materially to this result. With the 
aerial detached, the volume control has to be turned 
up to maximum to get the local transmitters, but if a 

length 'of wire is connected , to the aerial terminal, 
the control has to be 
turned- almost to mini- 
mum to keep the volume 
within bounds. 

The long -wave . select- 
ivity is satisfactory, but 
does not equal the stan- 
dard set on short waves. 
Königswusterhausen can 
be received clear of 
Radio-Paris, but is over-. 
lapped by Daventry. On 
the other hand, interfer- 
ence from the Brookmans 
Park transmitters . is 
limited to a few degrees 
at the bottom of the long - 
wave range. 

Quality of reproduc- 
tion is of a high order, 
particularly on the radio 
side, but the high -note 
response in gramophone 
reproduction appeared by 
comparison to be slightly 
curtailed. Tests ' with 
standard frequency re- 
cords, however, showed 
that the gramophone re- 
sponse is good up to 
3,000 cycles. We under- 
stand that a potentio- 
meter volume control 

will replace the series resistance in future models. 
In the matter of price, the makers, Bon Marché, 

Ltd., Brixton, London, S. W.9, undoubtedly live up to 
their name ; for the oak cabinet 'model costs only 39 
guineas, while the mahogany. and .walnut models are 
priced at 42 'guineas and 45 guineas respectively. 

The cabinet work in the instrument illustrated is con- 
structed with a solid frame, panelled with qak- faced, 
three -ply wood. In the models now in production, how- 
ever, the woodwork, including the panels, has been con- 
siderably strengthened. A further ' improvement is that 
the gramophone motor switch is now mounted on the 
motor board instead of on the outside of the cabinet. 

imposing appearance, the 
Height eft. i4in., width 
The back is left open to 
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Bon Marché Screened 
Grid Eight radio- gramo- 
phone. The specifca- 
t i on includes three 
screen -grid H.F. stages, 
push -pull output and a 
moving -coil loud 

speaker. 
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Letters to the Editor. 
DECEMBER 17th, 143o. 

The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be aoeompaaied by the writer's name and address. 

CIRCUIT DIAGRAMS AND SERVICE. 
Sir, -I have read with much interest your Editorial comments 

re diagrams being supplied with sets as sent out by .manufac- 
turers. This is certainly a long -felt want, though in my opinion 
the full and correct solution to the problem of servicing is, to 
supply as an integral part of the set, by permanently affixing 
to the lid or other suitable part of the set, a pictorial diagram 
showing the listener how to connect the batteries, and a circuit 
diagram for use of the service man. 

Another very essential feature is that the wiring should be 
carried out on a colour scheme, in order to simplify the identifi- 
cation of each section of the circuit. 

It seems as though designers have been lacking in these 
respects, when we remember that much simpler electric appara- 
tus is provided with these advantages. Take, for instance, the 
house telephone, which has diagrams permanently attached to 
prevent their loss or wrong diagrams being used. The colour 
scheme in this case is in the connecting wires. 

If this system were adopted it would considerably lighten 
the troubles of the service man, who has quite enough to con- 
tend with and cannot be expected to remember all the circuits, 
and also would prevent the dabbler from soldering that loose 
wire on to the terminal to which it looks as though it belongs. 

It would also help to solve some of the Chinese puzzles set for 
the repair man by the amateur expert who has tried to make a 
Meccano three out of a Super -Regenerative, and having failed, 
gives the set just as it is to a friend, who takes it to the wireless 
shop to get it put right, and who complains bitterly because 
he is charged a few shillings because the set had to be rewired. 

I say, therefore, definitely, let us have diagrams and colour 
schemes which will benefit everybody concerned. 

A. DE VILLIERS, 
Hon. Organising Secretary, 

The National Federation of Radio Retailers. 

THE SUPERHETERODYNE. 
Sir, The writer has been much interested in Mr. Sowerby's 

articles on the superheterodyne, and must congratulate him 
on the design of a really remarkable set in the " Band -pass 
Superheterodyne." 

Whilst this set would probably satisfy the requirements of 
the majority of listeners, the writer is of the opinion that the 
stenode radiostat principle offers still greater possibilities in 
the matter of selectivity with good quality. 

It has been recently announced that a broadcast model of 
the stenode radiostat has been evolved which gives a very high 
degree of selectivity without the complications of the quartz - 
crystal gate. This new circuit, the writer assumes, utilises 
a sharply tuned I.F. amplifier; with an L.F. amplifier designed 
to compensate for the loss of high notes. 

By using several low -loss circuits in the I.F. amplifier, the 
writer imagines that the response at 9 kc.s from resonance 
should be reduced to a very low value, completely eliminating 
even the immediately adjacent transmissions. Whether the 
side -bands of the local transmission would interfere with the 
reception of adjacent stations remains to be decided by a 
practical test, but, from a theoretical examination of the sub- 
ject, the writer thinks that even this interference should be 
eliminated by a really sharply tuned I.F. amplifier. 

There are disadvantages to this type of set, it is true, some 
of which may be mentioned. The chief one is the extra L.F. 
amplification required. Sufficient amplification would have to 
be provided following the detector to restore the high notes 
to their original relative strength. The L.F. gain required 
may easily be as much as 100,000, depending on the selec- 
tivity and high -note response desired. 

Another disadvantage is the extremely critical tuning of 
the oscillator, and the probable variation of quality with 
slightly different settings of this control. Also, slight frequency 
modulation at the transmitter may be found to spoil reception 
completely: 

On the other hand, it should be possible with a set of this 

type to separate stations differing in frequency by only 5 
kc.s, whilst still retaining good reproduction of high notes. 
If one is content with 9 kc. separation, then better high - 
note reproduction should be possible than with the alternative 
band -pass method. WM. J. HOLROYD. 

Halifax. 

M UHLACKER. 
Sir,-The remarks on page 599 of your issue of November 20th 

were, of course, written before this station began to transmit on 
70 kilowatts. 

Since then the Loudon Regional transmission hits been prac- 
tically blotted out in the South of England, and if double this 
power is really contemplated we can say good -bye to the excel- 
lent programmes which so many. thousands of us have appre- 
ciated since the new Brookmans Park station came into being. 

Doubtless some means will be found of altering the respective . 

wavelengths of the two stations so that they may be separated 
by at least six metres, which appears to be the minimum within 
which an ordinary set can avoid interference. 

To my mind -and I am sure it must occur to many others -the 
most distressing feature of this interference incident is the utter 
lack of foresight on the part of the B.B.C. engineers. They have 
had many months' notice of the intended transmission, and 
instead of dealing with the matter in advance they have appar- 
ently done nothing. I am a great admirer of the B.B.C. and its 
wonderful organisation; I appreciate all that it gives us; and, 
knowing something of Continental broadcasts, I can assert that 
we have the best all -round programmes in the world. Is it not 
regrettable, therefore, that they should spoil a good record by 
allowing such a blunder to be committed ? A. HOARE. 

Hindhead. 

SERVICE. 
Sir, -With reference to the letter you publish in the issue of 

December 3r3 under " Service," it may interest your readers to 
know that we have had quite a number of people in our shop who 
are entirely dissatisfied with the " service " they get for 6s. per 
annum. We have explained that real service cannot be given 
for 6s. per annum, and it strikes us that it is really another form 
of salesmanship, as in most cases the existing set has been 
condemned and a new one suggested. 

We think it misleading to suggest that real and adequate 
service can be given for bs. per annum. In one case we know of 
there is not a technical man on the board of directors, and the 
service charge is merely an introduction to the house with the 
object of selling a set of well -known manufacture from whom 
this firm are able to get factors' terms. 

As we do not wish to advertise the real service we do give 
we sign ourselves, " RADIO DEALERS." 

West Ealing, W.13. 

PITCH OF 2'HE HUMAN WHISTLE. 
Sir, -Messrs. Seymour Pile and Vernon Coombs are correct 

in thinking that the tone of 32 and 16ft. organ flue pipes is 
principally fundamental, " strings " excepted. 

This is purposely so in order that a limited number of these 
stops -which are very expensive -shall forma passable bass for 
the varied tone colours of the manuals. 

Because of the preponderance of fundamental, these low 
notes are seldom reproduced properly by loud speakers; but 
directly pedal reeds, which have a greater harmonic develop- 
ment, are drawn the pedal department becomes alive. 

Probably the missing fundamental is suggested to the ear by 
the harmonics. 

A trick of this kind is practised in the " Acoustic 32ft.," 
where 16ft. tone pipes suggest a 32ft. note, although there may 
be no 32ft. pipes in the organ. 

Anyone with a wireless set which reproduces the whole range 
of organ notes from 32ft. upwards in proper proportion has 
something to be proud of ! WM. A. RICHARDSON. 

Ashford, Kent. 
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The Wireless World'_ Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below; these must 
be strictly enforced, in the interest of readers themselves.. A selection of queries of general 

interest is dealt with below. 

Why an Input Volume Control 
is Necessary: 

It has been suggested on more than One 
occasion by contributors to your jour- 
nal that an input volume control is 
desirable, if not actually necessary, 
when band -pass tuning is einploged. 
But surely it would be *unnecessary to 
add this refinement to an unpreten- 
tious det. -L.F. two -valve receiver? A 

'set of this nature seldom gires ex- 
cessively loud signals, añtl it would 
appear to be superfluous to make pro - 
vision for reélucing detector input. 
I should like to have your views On 
this matter. - F. M. B. 

We think it is a mistake to assume 
that a dot. -L.F. set is unlikely to stand in 
need of an input volume control when it 
includes an input filter. It is well known 
that signal voltages of from 5 to 10 volts 
may easily be developed across the grid 
circuit of such a receiver at distances of 
a few miles from a powerful broadcasting 
station; H.F. voltages of this order are 
more than,high enough to overload a grid 
detector of the type customarily em- 
ployed. As a filter cannot operate 
properly unless its circuits are accurately. 
tuned, it is clearly impossible to obtain 

RULES. 
The free service of THE WIRELESS 

WORLD Technical Information Depart- 
ment is' only available to registered readers 
and subscribers. A registration form can be 
obtained on application to the publishers. 

(1.) Every communication to. the Informa- 
tion Department must bear the reader's 
registration number. 

.(2.) Only one question (which mat deal with 
a single specific point) can be answered. Letters 
must be concisely worded and headed "Infor- 
mation Department." 

(3.) Queries must be written On one side of 
the paper and diagrams drawn on a separate 
sheet. A self -addressed stamped envelope must 
be enclosed for postal reply. 

(4.) Designs or circuit.diagrams for complete 
receivers or eliminators cannot ordinarily be 
given ; under present -day conditions justice can- 
not be done to questions of this kind in the course 
of a letter. 

(b.) Practical wiring plans cannot be supplied 
or considered. 

(6.) Designs for components such as L.T. 
chokes, power transformers, complex coil assem- 
blies, etc., cannot be supplied. 

(7.) Queries arising from the construction or 
operation of receivers must be confined to 'con- 
structional sets described in " The Wireless 
World " to standard manufactured receivers ; 
or to " Kit " sets that have been reviewed used 
in their original form and not embodying 
modifications. 
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satisfactory results unless some means 
either of regulating input from aerial to 
filter or from filter to "detector are 
provided. 

We do agree, however, that it would 
be wasteful to fit a control of this sort if 
the receiver is to be used under such 
conditions that detector overloading will 
be virtually impossible; in such cases a 
post- detector control -which is simpler 
and less expensive -is perfectly adequate. 

00oo 
A Four- element Filter Circuit. 

On page 519 of your issue dated Novem- 
ber 5th there is published a circuit 
diagram of a double filter with four 
Variable condensers: f should like to 
do some experimental work on these 
lines, and would be obliged if you 
would give me details of the various 
tuning coils and coupling inductances. 
It is intend »d to confine operations 
to the medium broadcast waveband 
only. P. C. P. 

As implied in the article to which you 
refer, these cascade filters, intended to 
give constant frequency width 'over the 
tuning ranges normally covered, are still 
in the embryonic stage. We have not 
yet sufficient practical data to give a 
definite answer to your question, and 
fear that the subject cannot be treated 
'adequately in a limited space. It 
is hoped that this matter will be treated 
exhaustively in the near future. o00o 

\ Listening to Harmonics. 
In the early clays of broadcasting I was 

often able to hear the second har- 
monic (one -half the fundamental 
wavelength) of several transmitting 
stations, but now I notice that these 
harmonics are much more difficult to 
find and are much weaker. As there 
has been a general all -round increase 
in transmitting power, this seems 
rather surprising. - Can you tell me 
what is the explanation? 

J. D. W. 
The radiation of harmonics by a trans- 

mitting station has always been recognised 
as undesirable, and for some time past a 
good deal of work has been done in devis- 
ing means whereby the generation of sub- 
sidiary frequencies -or, at any rate, the 
radiation of - these frequencies from the 
aerial -may be minimised. Considerable 
advances have been made, and now very 
few stations are bad offenders in this 
respect. 

L.T. Accumulator Charging. 
Will you please show me how to charge 

my 2 -volt L.T. accumulator from 220 - 
volt D.C. mains? I believe that it is 
possible to do this without expense by 
joining the battery in series with the 
household lighting system, but am not 
quite clear as to where connection 
should actually be made. 

I am sending you R rough sketch of 
my main switchboard, and should be 
obliged if you would indicate the 
correct connections. A. B. T. 

An accumulator can be charged in the 
way you suggest; the only disadvantage 
is that the mains voltage will be reduced 
to an extent equivalent to the back- 

Fig. 1.- Charging an accumulator cell 
from D.C. lighting mains. 

E.M.F. of the batter Y. In your case this 
Will be quite negligible, and there -will be 
no apparent 'diminution in the brilliancy 
of the lamps. 

The most convenient way of joining the 
accumulator to your switchboard is shown 
in Fig. 1. One of the fuses (preferably that 
connected in the earthed main lead) should 
be removed, and the accumulator should 
be connected to the fuse terminals. 

It should be pointed out that the cell 
may be damaged if yòur consumption of 
current for lighting purposes exceeds its 
maximum safe charging rate. By count- 
ing up the number of lamps likely to be 
in use at any one time, and, allowing 
roughly # amp. for each. 60 -watt lamp 
and ik amp. for each 30 -watt lamp, you 
will be able to, estimate whether this 
cliaieing rate is likely to be excessive. 
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Power Transformer Modification. 
1l-ith reference to the power trans former 

described in your issue of January 
22nd, 1930, will you please tell inc 
how to modify the filament winding 
for a rectifier valve taking 2 amps. 
at 4 volts? D. R. 

A suitable winding would consist of 24 
turns of No. 18 double cotton covered 
wire, 12 turns being wound on each 
bobbin.. 0000 - 

Converting an Old Receiver. 
I have a somewhat out -of -date four -valve 

set withtuo I1.b'. stages coupled by 
the tuned -grid method, and a grid 
detector. This has never been really 
satisfactory, and 1 am inclined to 
build a new set for long- distance 
work, modifying the existing receiver 
for local station reception (my near- 
est transmitter is about forty -five 
miles away). 

The old set has ganged tuning con- 
trol, and, if possible, 1 shodd like to 
eliminate one of the H.F. valves and 
to make - the first two tuned circuits 
act as a filter. Do you think that 
this could be done without much 
trouble? A. T. R. 

It so happens that your set should lend 
itself quite readily to alterations on the 
lines suggested. Although you do not 

WAp@llgoo 
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You must not lose sight of the fact that 
by removing the valve and by isolating 
the second tuned grid coupling the stray 
capacity, values across these circuits will 
be changed appreciably, and it will be 
necessary to readjust the ganged con- 
densers. 0000 

Cost of Filament Current. 
I have just completed an H.T. eliminator 

for feeding may three -valve set from 
'the D.C. supply mains. Results are 
entirely satisfactory, and 1 am now 
thinking of attacking the L.T. prob- 
lem. It has been stated that it is ex- 
travagant to feed valves connected in 
the ordinary way (i.e., in parallel) 
from the mains, but it would appear 
very much easier to do so than to 
join all filaments in series as is 
generally recommended. Will you 
tell me for what length of time a 
single unit of electricity should be 
capable of supplying filament cur- 
rent? The valves consume a total of 
0.55 amp., and the main supply is at 
240 volts. T. C. E. 

The filaments of your valves will con- 
sume 240 x 0.55 =132 watts. This means 
that one unit of electricity (1,000 watt - 
hours) will feed the circuit for slightly 
over 71¡ hours. 

If your current is supplied at a low 

Fig. 2. -An easy conversion: a " 2 -H.F." set modified for band -pass tuning by 
eliminating the first high- frequency valve, and adding a coupling condenser, of which 

the connections are shown in dotted lines. 

send a diagram, we expect that its cir- 
cuit arrangement is very much on the 
lines shown in Fig. 2. If this is so, the 
first two circuits can be made to form the 
elements of a filter merely by removing 
the input H.F. valve, and, after breaking 
the second grid lead at the point 
marked X, inserting a variable coupling 
condenser between the high-potential ends 
of the two circuits. This condenser 
should be very small, with a maximum 
capacity of not much greater than fifteen 
micro- mic'ofarads, and it should be pos- 
sible to find an adjustment for it that 
will give proper filter tuning. 

rate it is quite possible that the cost of 
running the set in this way will be low, 
in spite of the fact that the greater part 
of the energy used will be dissipated in 
the form of heat. But there is another 
disadvantage : it must be remembered 
that when valves are connected in parallel 
with a limiting resistance in the feed 
leads, the removal of part of the load, 
due to withdrawal of one valve or to 
failure of its filament, will bring about 
a considerable rise in voltage, which may 
easily be sufficient to damage the fila- 
ments of the remaining valves in the 
receiver. 
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Two Eliminators ; One Receiver. 
14 it possible to use two entirely 

separate A.O. eliminators for feeding 
a single receiver? 1 ash this question 
because I have an opportunity of ob- 
taining an instrument at a low price, 
which, I believe, on a light load, will 
give sufficient voltage and current for 
operating a power grid detector which 
1 propose to use. My existing 
eliminator would be used for feeding 
all the valves except the detector; 
this would be supplied by the new in- 
strument, which, 1 am told, will main- 
tain a voltage of well over 250 when 
supplying 8 milltamps. M. L. 

On theoretical grounds,no objection can 
be raised to this plan, which, indeed, con- 
fers the advantage that undesirable inter- 
action cannot be introduced in the elimin- 
ator circuits between the detector and 
other, valves. 

Of course, it seems rather extravagant 
to employ a complete eliminator, with its 
own rectifier and smoothing circuit, etc., 
for feeding one valve. 

O O O O 

Combined Choke and Transformer 
Output. 

My receiver includes. an output choke; 
would it be possible to operate it 
without alterations or additions in 
conjunction with a low -resistance 
moving-coil loud speaker which em- 
bodies a built -in ,step -down trans- 
former? J. R. L. 

It is quite likely that your set would 
work well with this loud speaker, but it 
is impossible to give a definite answer to 
your query, as each case of this sort must 
be considered on its own merits, and with 
regard to the design of the output trans- 
former, the inductance of the output 
choke, and the capacity of the feed con- 
denser. In general it may be said that 
one runs a certain amount of risk in con- 
necting a choke across a transformer via 
a condenser ; this is virtually the effect of 
doing as you propose. 

FOREIGN BROADCAST GUIDE. 

SEVILLE (EAJ 5) 
(Spain). 

Geographical position : 37' 23" N. 6° 0' W. 
Approximate air line from London : 1.018 

miles. 

Wavelength : 368 m. Frequency : 
815 kc. Power : 1.5 kw. 

Time : Greenwich Mean Time. 

Standard Daily Transmissions. 
14.00 G.M.T., light concert or relay ; 21,00, 

main evening programme. 
Frequently relays Madrid (EAJ 7). 

Male announcer. Call : (phon.) Ay -ah 
rhota thinko (EAJ 5) oo -nay -own 
rah -dee -owe Say- uille -e -ya. 

Closes down with Spanish National Anthem 
followed by good -night greetings : 

Buenas noches, Senoras y Caballeros. 
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EVERYTHING 
=^ . 

ge.e. 
ynuquaantcr 

Characteristics L.P.2. 
Filament volts 2 

current .2 amps. 
Max. Anode volts 150 
Amplification factor 15 
Impedance - 3900 ohms. 
Mutual conductance 3.85 

10/6 

ELECTRICAL 

TWO NEW 
STARS 

For 2-volt users 
OSRAM 

L.P.2 a4P.2 
Power 4a /ve 

- with characteristics and per- 
formances "unexcelled by any 
2 -volt valves in the world and 
designed for specific improve- 
ments in battery sets. 

The OSRAM L.P.2 is a most 
efficient loud speaker valve for 
2 valve sets, portable sets, and 
all cases where highest amplifi- 
cation is required with least 
possible H.T. consumption. The 
OSRAM L.P.2 will give you 
more amplification with less I-LT 
than other valves of similar type. 
The OSRAM P.2 is a super- 
power valve particularly suit- 
able for 4 valve sets (including 
portables) and all cases where 
a large undistorted volume is 
required. The P.2 will produce 
wonderful quality of reproduc- 
tion with the least expenditure 
of current. Note carefully 
the characteristics. 

v - - 

MADE IN 
ENGLAND 

Sold by all Wireless Dealers 

EXTRA QUALITY- WITHOUT EXTRA 

Super Power 

Characterrstics l'.2. 
Filament volts 2 

current .2 amps. 
Max. Anode volts 150 
Amplification factor 7.5 
Impedance 2150 ohms. 
Mutual conductance 3.5 

COST 

13/6 

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2 

A39 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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APPROPRIATE CHRISTMAS GIFTS 
FOR WIRELESS ENTHUSIASTS 

This compact diary is 
a useful present for any 
friend who is keen on 
wireless. 

" THE WIRELESS WORLD " DIARY FOR 1931 
The only diary published compiled by the Staff of 

The Wireless Worl:i." Now in its seventh year of publication, 
this handy pocket volume contains 79 pages of facts, figures 
and explanations to which wireless amateurs constantly refer, 
together with ample diary pages for memoranda and notes. 

Price 1/6 By post 1/7 

Others more deeply 
interested in the sub- 
ject would appreciate 
this handy volume of 
definitions and explan- 
at-tons/ 

Ill 

DICTIONARY OF WIRELESS TECHNICAL 
TERMS By S. O. Pearson, B.Sc., A.M.I.E.E. (1926) 

A guide to all those who come across unfamiliar words in their 
reading, giving definitions of terms and expressions commonly 
used in wireless telegraphy and telephony. It is well illustrated 
and cross- referenced to enable the required information to be 
rapidly obtained. 

Price 2/- net By post 2/2 

To the studious ama- 
t e u r, a copy o f 
Elementary Principles 
would be very welcome. 

III 

THE ELEMENTARY PRINCIPLES OF WIRELESS 
TELEGRAPHY AND TELEPHONY 
By R. D. Bangay. Revised by O. F. Brown, B.Sc. 

Third Edition (1930) 
This volume has been the standard work for educational 
purposes for many years. The new edition, completely revised 
and greatly enlarged, is an indispensable text -book for wireless 
students and beginners, and deals with the whole subject of wire- 
less telegraphy and telephony in a clear and direct way. Well 
illustrated from diagrams and drawings. 

Price 10/6 net By post 11 /- 

A serious student of 
wireless, intending to 
master the subject, 
would find this volume 
extremely useful. 

THE HANDBOOK of TECHNICAL INSTRUCTION 
FOR WIRELESS TELEGRAPHISTS 
Revised and enlarged by H. M. Dowsett, M.I.E.E. 

Fourth Edition (1930) 
Provides a completé theoretical course for the P.M.G.'s Certifi- 
cate, and covers the general principles and practice of Wireless 
Telegraphy. The book describes in detail the various types of 
marine wireless equipment, and gives also much practical 
information on maintenance. 473 pages. 450 diagrams and 
illustrations. 

Price 25/- net By post 25/9 

Should you count an 
advanced student 
among your friends, he 
will be glad to have a 
copy of Radio Data 
Charts. 

RADIO DATA CHARTS 
By R. T. Beatty (1930) Y . y, M.A., B.E., D.Sc. 

A series of Abacs providing most of the essential data required 
in receiver design, and enabling problems to be solved without 
having recourse to complicated mathematical formulae. All 
keen amateurs will appreciate this helpful book. 

Price 4/6 net By post 4/10 

Or you can give to any of 
them the pleasure of re- 
ceiving by post a weekly 
copy of " The wireless 
World " for a whole year. 
Send us the name and 
address, with remittance, 
and we will post the copy 
rnólerly_ 

Any of these books may be obtained direct from the Publishers, 
ILIFFF., & SONS LTD., Dorset House, Tudor Street, London, 
E.C.4, who will, if desired, post them' direct to those for whom 
they are intended. Enclose remittance with addressed label and Y 
say if they are to be dispatched on any particular date. 

Mention of "The Wireless World," when writing to advertisers, will ensure Prompt attention. 
Aril* 
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LOOK FOR 
THESE POINTS 

when buying a 

CONDENSER 
Electrical Cpntinuity. Insulation. 
Regular spacing of Vanes. Low 
loss characteristics. Movement 
positively free from backlash. 

-or simply ask for 

-the GUARANTEED Condensers and then you'll know 
that you are getting the latest proved features and sound 
valise for your money. " Utility "Instruments are included 
as standard in many popular receivers. Retailed by 
dealers practically everywhere. 

STANDARD 
CONDENSERS 

No. W.160. 
A Low Loss 
Condenser in 
every respect.. 
Ball bearing 
movement -no 
backlash! In 
addition to a 
pigtail a. cons 
nection fsitted 
inside spindle 
ensuring per- 
fect electrical 
continuity. 

Price, 0005 - . . 

0003 - 

., 0002 - 

Knob 1/- extra. 
No. W.296'2. 

Vernier 
6/6 

extra. 

Knob Control 
Double Con- 
densers. 

A component of outstanding merit. design and finish. Controlled by our new 3' Dram Dial -the only Drum Dial that makes a complete revolution. Left -hand Condenser is fitted with a trimmer. 

"MITE "CONDENSERS 
No. W.197. 

A miniature of 
ccr standard 
type. Suitable 
for all kinds of 
receivers. 
.0005 capacity 
occupies space 
only 24'x2t' 
x 2' with fully 
eaten ded 
vanes. 

Price, 0005 - - - 616 each. 
0003 - - 8/- 

Vernier 
3/6 
extra. 

Knob I/ extra. 

Write for Illustrated Llsl. Glees details and prices for cil 
our Dials, Sariiches, Condensers, cte. 

WILKINS &WRIGH9' LT° 
HOLYHEADRit tif fij¡ BIRMINGHAM 

i3s 

A¢I 
a.a 

EXCLUSIVE 

ADVERTISEMENTS. 13 

REGENTONE COMBINED 
MAINS UNITS 

(H.T. with L.T. Charger) 
Model W.5. £5 : 17 : 6 
D.C. COMBINED UNITS 

(H.T. with L.T. Charger) £3:19:6 
The "REGENTSTAT" 

In two types. 
Prices 9/6 and 11/6. 

Write for FREE Art Booklet -" The Simple Way to All -Electric Radio" - 
giving full particulars of 

the Regentone range. 

SPECIAL PLUG AND SOCKET 
ARRANGEMENT CONNECTING 
EXTERNALLY THE MAINS 

LEADS TO THE UNIT 

THE " REGENTSTAT "- STANDARDISED IN 
ALL REGENTONE MAINS UNITS -THE ONLY 
TOTALLY WIRE - WOUND RADIO RESIST- 
ANCE CAPABLE OF CARRYING CURRENT 
WITH VALUES AS HIGH AS 180,000 OHMS. 

Regentone Mains Units Incorporate a special plug and 
socket arrangement connecting the mains leads to the 
mains units externally enabling any - length of flex to be 
fitted easily and quickly. 
Regentone Mains Units incorporate the " Regentstat " -the 
only totally wire -wound radio resistance capable of carrying 
current with values as high as 18o,000 ohms. 
Regentone D.C. Combined Unit is the only D.C. Combined 
Unit on the market. 
Regentone Combined Mains Units fit inside every standard 
portable and there is no falling off in the efficiency of their 
performance. Mains hum is entirely eliminated. 

Regent Radio Supply Co., Regentone House, 21, Bartlett's Buildings, 
Holborn Circus, London, E.C.4. Telephone : Central 8745 (5 lines). 

Irish Free State Distributors: Kelly & Shiel Ltd., 47, Fleet Street, Dublin. 

Advertisentents for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is : 

12 words or less, 2;'- and 2C for every 
adlitional word. 

Each paragraph is charged separately and name and 
address must be counted. 

SERIlà9 DISCOIINTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed hi advance, and in the absence of fresh 
instructions the entire " copy " is repeated from the 
previous issue : 13 consecutive insertions 5% ; 28 con- 
secutive, 10% ; 52 consecutive, 15%. 

ADVERTISEMENTS for these columns are accepted up 
to FIRST POST on THURSDAY MORNING ( previous 
to date of issue) at the Head Offices of " The Wireless 
World," Dorset House, Tudor Street, London, E.C.4. or 
on WEDNESDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry ; Guildh -II Buildings. 
Navigation Street, Birmingham 280, Deansgate, Man- 
chester ; 101, St. Vincent Street, Glasgow, 0.2. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

The proprietors retain the right to refuse or withdraw 
advertisements at their discretion. 

Postal Orders and Cheques sent in payment for adver- 
tisements should bo o h am C °& SOtdcrssed payable 

te being 
untraceable if lost in transit should not be sent as 
remittances. 

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 

The proprietors are not responsible for clerical or printers' 
errors, although every care is taken to avoid mistakes. 

NUMBERED ADDRESSES. 
For the convenience of private advertisers, letters may be 

addressed to numbers at " The Wireless World " Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box 000, c/o " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. 000, c/o " The Wireless World," 
Dorset House Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertimnents are warned against sending 
remittance through the Past except in registered envelopes ; 
in all such cases the use of the Deposit System is recommended, 
and the envelope should be clearly marked "Deposit 
Department." 

álr DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
. Deposit System. If the money be deposited with "The 

Wireless World," .both parties are advised of its receipt. 
The time allowed for decision is three days, counting 

from receipt of goods, after which period, if buyer 
decides not to retain goods, they must be returned to 
sender. If a sale is effected, buyer instructs us to remit 
amount to seller, but if not, seller instructs us to return 
amount to depositor. Carriage is paid by the buyer, 
but in the event-of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
aU transactions up to £so, a deposit fecal r / -is charged ; on 
transactions over £ro and under £50 the fee is 2/6 ; over 
£50, 5 / -. All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Biffe & Sons 
Limited. 

SPECIAL NOTE.- Readers who reply to advertisements 
and receive no answer to their engwries are requested to 
regard the silence as an indication that the goods advertised 
have already been disposed of. Advertisers often receive so 
many enquiries that it is quite impossible to reply to 
each one by post. 

RECEIVERS FOR SALE. 

SCOTT 
SESSIONS and Co., 'Great Britain's Radio 

Doctors. - Road advertisement under Miscel- 
laneous. [0264 

HIRE a MelKioheel Portable Set, by day or week, 
from Alexander Black, Wireless Doctor and Con- 

sultant, 55, Ebury St.. S.W.1. Sloane 1655. [0328 
QTRAIGHT Five Portable, makers' 12 months' guar- 

antee; 8 guineas, complete.- Mosby, 507, London 
Rd., Sheffield. [1169 

" 
WIRELESS World " Four, Foreign Listener's 

Fopr, or any other " Wireless World " circuit 
built to specification with listed components by ex 
perienced stall, work and results guaranteed.- Matlock 
Radio Manufacturers, Matlock House, Woodberry 
Grove, Finchley, N.12. 'Phone : Finchley 2837. (2358 

Mention of " The Wireless 

" WIRELESS WORLD " 
FOUR. 

Coil Screens - - 3/- each. 
Valve Screens - - 2/9 each. 
(with special ventilation holes and insulated top.) 

Approved by " The Wireless World." 
Send particular, of your requirements for 

MAINS; TRANSFORMERS & CHOKES 

va 
& J. wireless Co 
ATHELSTANE MEWS, N.4. 

Arc. 11195 

WITHOUT FEAR - 
Send your material for credit - 
where radio part exchange began. 
A service ruled only by economics, 
above bargaining or petty gain. 

Particulars from the Secretary, 
HONOR V OMNIA APPLEBY'S, 

ChapelSt.,Marylebone,London 
SUPER 

CONTACT nb 
onze bolls in 

The 
Benjamin Rotary 

d D Switches make firm, 

the Benjamin e contact at all times. 

positive, low ans 
Wan because [ofth 

the 

The conta: t o of the balls, It 
action made 

these switches sotwidely specified 
by 
has 

designers. 
Write for Catalosue Nu. it42.. 

THE 

Tariff Road, Tottenham,1I.11 
Tottenham 1500. 

WIRES FOR WIRELESS 
As supplied to the Leading Tele- 
phone Apparatus Manufacturers. 
Flexible and Instrument Cords of 
all types. "Connectite" Wire. 

CONCORDIA ELECTRIC WIRE CO. Ltd., 
Trent Mills, New Sawley, Nr. Nottingham 

Wo)/d," YPJ/lcla 

IMPORTANT NOTICE. 
Owing to the Christmas Holidays, the next issue of THE WIRELESS WORLD" (dated December 24th) is closing for presa earlier than usual. 
In accordance with the Notice that appeared last week, the latest date upon w.:lch Miscellaneous Advertisements 
could be accepted for the above issue was FIRST POST WEDNESD..Y, 
December 17th. 
For the issue of December 31st, advertise- ments for these columns can be accepted not later than FIRST POST, MONDAY, 
DECEMBER 22nd. 

Receivers for Sale.- Contd. 
END of Year Clearing. -The following slightly used material is offered subject to sale; every item will be severely tested before despatch and guaranteed 
in workable condition; prices quoted for receivers include set of tested valves to suit; in the case of portable receivers batteries are included. 

cMIC11AEL Screened Ohmic Three, 3 only at IO 1.1 guineas each; Bowyer -Lowe 2 -valve S.W. re- ceiver, with coils, 10 to 2,000 metres, det. and pen- tode, 150/ -; G.E.C. 3 -valve S.W. receiver, with coils, 
10 to 600 metres, det. and 2 Z.F., 125/ -; S.E.C. World Wide Four, 2 S.G., det., power, with 2 frame aerials 250-2,000 metres 340/ -; another, ditto, ditto 250/ - 
another, ditto, ditto, 180 / -; G.E.C. Screened Three 163/ -; another, ditto, 155/ -; G.E.C. 8 -valve superhet. frame aerial 250 -2,000 metres, 250/ -; another, ditto ditto, 215/ - Truphonic 5 -valve portable Melo -Set 170/ -; Selector 4 -valve S.G. portable De Luxe, 290/ - Halcyon 4 -valve S.G. portable De Luxe, 295/- another, ditto, ditto, 265/ -; Baird television kit, com- plete, 207/6; -M.L. motor generator outfit, input 240 volts .D;C., output 400 volts 100 m.a. and 6 volts 5 amps., complete with output smoothing equipment and cut -out. 345/ -; another. ditto, ditto, 290/ -. 
APPLEBY Chapel St., 8t. Marylebone, London. Tel. : Paddington 8828 (3 lines, private ex- 
change). [0340 
1(130 Everyman Four to Specification, Ritherdon v cabinet, valves, Mazda ß.G.215, remainder 6 -volt, complete with Blue Spot linen speaker, £14; also Ferranti B.E.M.1 eliminator, £12; all new this year. - Box 8364, c/o The Wireless World. [2486 

MEGAVOX Receiver, S.G:D.E.T.- P.E.N., finest components, new P.M.24A, milliammeter, tone control,- pick-up switch, Exide 160 and 44volt accu- mulators, working R.K. Senior speaker, perfect; £9. -Robertson, 6, Kingscote Rd., WA.. [2506 
PHILIPS 3 -valve A.C. Mains. cost £28 accept £20 -7, Prebend Mansions, Chiswick. [2517 

EDDYSTONE and Marconi Short Wave Receivers; 
offers. -2a, Salisbury Rd., Seven Kings, Essex. 

[2510 
McMlCHAFS. Super -screened Portable Four, 2S.G., 

cost £36/15, perfect condition; £18.- Haggis, 
Tornadee, Murtle, Aberdeenshire. [2514 

SIMM,ONDS BROS. are Specialising on " Wireless 
World " Four and Other Modern Receivers; 

superb workmanship guaranteed; exchanges. -38, 
Rabone Lane, Smethwick. [2155 

AOUR Old Receiver or Components Taken in Part 
Exchange for Nev.-; write -to us before purchasing 

elsewhere and obtain expert advice from wireless en- 
gineer of 25 years' professional wireless experience; 
send a list of components or the components them- 
selves, and we will quote you by return post; thou - 
canos of satisfied clients.- Scientific Development Co., 
57, Guildhall St., Preston. [0226 

sVALVE 8olodyne 1928 Receiver Mahogany Cabinet- 
Exide battery, 2 -220 volts, A.C. eliminator, good 

order; £9. -3, Furze Lane, Purley. [2534 

AMERICAN 
Lincoln, 2 -v -2 Neutrodyne and valve, 

250 to 2,000 metres, wonderfully selective; £3/5, 
parts worth more.- Petty, Clapham, Lancaster. [2561 

S TVPENDOUS Offer'! ! l -2 -valve A.C. and D.O. re- 
' ceivers, new, complete! ! 1 £4; marvellous per- 

formance l! I C.o.d. -96. Brockley Rise, S.E.23. [2539 
PHILIPS 2514 3 -valve Electric Receiver, 210v., not 

3 weeks old, guaranteed perfect; owner making 
" Wireless World" Four; £16. -Manor House, Alphiag- 
t.on, Exeter. [2644 

5VALVE Portable (National), new batteries, fully 
. guaranteed, £8 /10; 2 -valve portable (Pentode) 

local stations -short wave -set, new batteries, £6; both 
equal new. Also large number " Wireless Worlds " 
and other radio publications, offers wanted; also quan- 
tity wire, various gauges and number of components, 
very cheap. -Write for particulars, Heywood, 98, Cope- 
land Rodd, Rye Lane, S:E.15. (2557 

0x0.5 alve Receiver, 6 -watt output, 400v. elimina- 1 J tor, 
5-valve 

in cabinet; cost about £80, accept £20.- 
a Broadfoot, Resoles, Hoylake, Cheshire. [2556 

' wrrtnri to advertisers, will ensure prompt attention. A42 
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ACCUMULATOR HIRE. 
DON'T Buy Dry Batteries, Join our service; we keep 

you continuously rupplieu with fully charged 
C.A.V. high tension accumulators, by regular ex- 
changes, anywhere within 12 miles of Charing Cross, 
for lees than the cost of unreliable dry batteries; nothing to buy -no deposit, payment on each delivery 
or by quarterly subscription; if your dry batteries have 
boon in use for one month or more we definitely guar- antee that accumulators will give better and more se- lective reception; we also give the same service with 
low tension accumulators or maintain youi own at equally advantageous terms from the smallest portable size upwards; over 10,000 satisfied usera. -Write or 'phone now to London's largest, most efficient and complete wireless accumulator service, for their in- teresting folder B2, post. free. -Radio Service (London), Ltd., 105, Tornano Av., Camden Rd., N.W.S. 'Phone: North 0823 (3 lines). (1466 

CHARGERS AND ELIMINATORS. 
P1IILI1'SON'S Safety H.T. Supply Units are famous for Reliability and Silent Working. 
OUR New Prices Again Make Them Famous for Value: for D.C. mains model D.C.4 gives 120v. at 15 m.a,, 27/6; 1).0.5. 150v. at 25 ma., 1 fixed, 2 var. tappings, 35/.: for á.0. mains model £0.7, 120v. at 20 m.a., £3 A.0.5. 150v. at 30 ma., 1 fixed,' 2 var. rings, £3 /17/6; A.C.6, for 25 cycle mains, 45. ILIPSON'S Safety H.T. Supply Units are Guar- anteed for 12 months; write or our booklet, Radio Power." 

PHILIPSON and Co., Ltd.. Radio Engineers, Aetley Bridge, Bolton. 'Phone: 2038. 'Grams: Safety, Bolton. Est. over 50 years. [0318 
T Eliminator Kit, incorporating Westinghouse' ectr , transformer, 

c, 1%cotinngh userectifier;equired ri tane safety plugs and sockets, and baseboard; output 20 milliampa at 120 volts, 47/6, post free; metal case for same, 3/9 extra. 
ELIMINATOR Kits, transformers. choke, condensers, valve, valve holder, resistance, terminals; 361 -; post free.- Fel- Ectrlo Radio, Garden St., Sheffield. 
VORTEXION Transformers and Chokes, wound to specification; best quality components only su plied. 

ORTEXION -No. 4 Bobbins, lln.xltin., 1/3, post 2d.; fin. x lin., 1/-, post 2d. ; cast aluminium cud plates, 2/3 ner cair. post 2d.; No. 4 laminations for l6in. bobbins. 6/2, post 9d.; for lin. bobbins, 4/2. 
Host 6d. 

VORTEXION, 72, Morton Rd., Wimbledon, 8.W.I9. Tel.: Wimbledon 2814. [0439 
'TANTALUM and Lionium for A.C. Rectifiers, blue prints for inexpensive H.T. and L.T. Chargere.- 
Blackwells Metallurgical Works, Ltd., Garston, Liver- 
pool. [1209 

IURANIO 
Model . V208A, ' H.T. supply unit, 4v. charger, Universal H.T. main), completo, accumu- 

lator and valves; cost £16, price £8.- Percy, 20, Bond 
St., Ealing. [2499 
TT.T. Eliminator I {its, 176v.. 25 m.a., comprising 

11 Westinghouse rectifier, transformer, choke, 
3 T.C.C. condensers, resistance, plug, baseboard: 41/ -; lists free. -Edwards, 6, Bradford St., Chelmsford. 

12500 
REGENTONE W.2A. 100- 120 -volt mains, output 

160 volts at 60 milliamps, nearly new owner 
Purchased all mains receiver, £4/15; Milliard H.T. 
unit, 100 -105 -volt mains, nearly new, £3; Valley L.T. 
and H.T. charger, 210 -volt mains for 2 -, 6 -, and 12- 
volt accumulators charging tip to 15 amps and H.T. accumulators at 0.1 amp, £3' all above guaranteed in 
perfect condition. -D. V., 10, Parsifal Rd., Hampstead', 
N.W.6. [2526 

WESTINGHOUSE All -Metal Rectifier, 200v., 100 
m.e., 9v. 2 a.m., 45 v.g.b. charge accumulators, 

cost over £30; offers, or exchange microscope, -W. H. 
Price, Reservoir House, Longsett, nr. Sheffield. [2508 

ECKO All -power Unit, 0.2A., 200-250-volt mains, 
40 -100 cycles, as new; £8 /10.- Pinfold, 68, Camp 

Lane, liandsworth, Birmingham. [2519 
SOUND SALES.-Genuine British Stalloy Stampings. 

NO. 30 for " Wireless World " choke, l'Flin. core, 4/6, 
post free; lin. core, 3/6, post free. 

NO.4 Stalloy Stampings. 1' ion, coro, 6/ -, post free; 
lin. core, 4/2. 

CLAMPS and Bolts for Above, 1/6 and 2/ -. 

WE 
Can Supply Any Wire, bobbin, terminal strips, 

etc., c.o.d. 

" 
WIRELESS World" Constant Inductance 

Chokes; 15/-; repairs a speciality; see our 
speaker advertisement. 

SPECIAL 
Filament Transformer, 200 -240 volts, 

tapped primary, 4 volte, 4 amps., centre tapped 
output, metal shrouded, shockproof terminai; 15 / -. 

WE Guarantee All Transformers Undergo a 4 -hour 
Test on Overload; for insulation, correct volt- 

age and freedom from buzzing. the safety factor is 
ample for all requirements. 
SOUND SALES, Tremlett Grove, Highgate. 

Phone : Archway 3871. [2492 

BILYOE'S aro Supplying Mains Transformers to Manu- 
fecturere and Constructors all over the Country.- 

Huge demand for AB.64, output 250.0 -250v. 80 ma., 
2 -0-2v. la., 2 -0 -2v. 3e., 3 -0-3v. la.; price 24/6; post 
1./-; guaranteed; order early; lieta free.- Bryce's 

'2548 
54, 

Dawson St., Bury, Lanes. [ 

The BEST of all the 
"Permanents" ! ! 

BAK R'S 
/wry 

45, 

, 

A NEW 
PERMANENT MAGNET 
MOVING COIL SPEAKER 

with 

* LINEN * 
DIAPHRAGM 

The biggest advance yet made in 
Sound Reproduction with Per- 
manent Magnets. Gives amazingly 
realistic reproduction of both 
speech and music .... a brilliant 
treble and a fine true natural bass. 
SUPER -POWER, Cobalt 

EA O . Steel Permanent Magne t- 
Speaker ; Weight x3 lbs. .. 

.Perm 
Permanent Magnet 

Cobalt Steel; / 
O Permanent Magnet Speaker; l 

Weight 8 lbs... .. . . 

Music Lovers- 
write now for new 

( and enlarged 32- 
page booklet on 

1 How to get Real - 
è.,_t :-i -4i F isticReproduction' 

IT IS FREE 
" and yours for the 

- asking. 

iwili,... 
' ^ 
:a RADIO t,:::,,,,- 

Offices : 

89 SELHURST ROAD, S. NORWOOD, S.E.25. 

Works and Demonstration Room: 
42 CHERRY ORCHARD ROAD, E. CROYDON. 

/ 
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Chargers and Eliminators.-Contd. 
SAVAGE'$ 

Specialise in Wireless Power from tht 
Mains; reliable apparatus at reasonable prices. 

SAVAGE'S Transformer Laminations and Bakelite 
Bobbins; intending home constructors should 

write for list. . 
SAVAGE'S Reliable Smoothing Condensers, 1,50U 

volts D.C. test, 1 mfd. 2/ -, 2 mfd. 3/ -, 4 mid: 5/3; 
500 volts D.C. test, 1 mid. 1/6, 2 mfd. 2/3; 4 nifd. 3/9. 
SAVAGE'S Power Chokes for the Power Pentode 

Two, smoothing L.C.36G, 18/ -; output L.C.361'.G., 19/6; many other types available, write for list. 
AVAGE'S Mains Transformers for the New Westing- 

K-7 houm Units; please write for list. 
SAVAGE'S New Foreign Listeners' Four Equipment. -Transformer; N.l?.L.4, '33/ smoothing choke, C320, 201 -; output choke C32/0, 20/ -. 
SAVAGE'S " Wireless World" Four - Equipment, 

mains transformer, W.W.4, 34/ -; smoothing and bias chokes type W.'W.4C, 16 /- each; centre tapped output choice, L.0.36P.G., 19/6. 

SAVAGE'S 
Mains Transformer, B.T.4, 500.6-500 volts 

3.20 m.amps., 75 volts 3 amps., 6 volts 3 amps., 
4 volts 2 amps., 4 volts 1 amp., 4 volts 1 amp., all centre tapped, specially developed to facilitate auto- matic bias in all stages; 57/6. 

SAVAGE'S 
Mains Transformer, V.T.37, 250 -0 -250 volts 60 m.amps.. 4 volts 1 amp., 4 volts 1 amp., 

4 volts .1 amp., 4 volts 2 amps., all centre 'tapped, a useful instrument for modern receivers with automatic 
bias in every stage; 35/ -. . - 

SAVAGE'S 
Mains Transformers and Power Chokes are carefully constructed from first class materials with an exceptionally generous margin of safety; they are fully guaranteed and may be purchased with con- fidence. 

SAVAGE'S Have Moved to Larger Premises; please 
note new address: 292, Bishopsgate, London, E.C.2. Telephone: Bishopsgate 4297. [1784 

FERRANTI BEM1, £16/10; eliminator, £10; also other Ferranti components, cheap. -Cattanes, 97. Marylands Rd., London, . W.9. [2513 
MAINS Transformers, 240+240, 80 m.a., 4v. 2a., 

135v,, 50 m.a.54v.,24a., 19/6; smoothing vch chokes, 
25/-; 

10 / -; condensers and eliminator parts. -Challis, below. 
SPECIAL, Transformers Made to Specification. -.Any 

above 7 days' approval or deposit. -Challis 22, Park Rd., Rugby, - - ['2531 

CABINETS. 
ARTCRAFT Cabinets, illustrated list free; radio- 

grams, from 79/6; unbeatable value.- Artcraft 
Works. Grant Rd., Croydon. Established 1925. 'Phone; 1981. [1814 

DIGBY'S Cabinets.-Table models in solid oak and 
mahogany; from 11/6 to 71/ -. 

DIGBY'S Cabinets, fitted with Radion or Resisters 
ebonite if required. 

DIGBY'S Cabinets.- Pedestal model, with separate battery components; from 56/- to £12. 
DIGBY'S Cabinets Made to Customer's Own Designs. 

DIGBY'S Cabinets. -Write for new 16 -page art cata- logue.-F. Digby, 9, The Oval, Hackney Rd., E.2. 'Phone: Bishopsgate 6458. [0128 
CABINETS for All Requirements. -F. W. Ramsey. 

63, Shaftesbury St., London, Clerkenwelf 
7139. - [147; 

KAY'S Cabinets. -Exclusive practical models in radio and radiogram cabinets 50% cheaper than 
elsewhere, used and recommended by the most dis tinguished and discriminating radio experts; a range 
of 60 designs to select from; illustrated price lists 
tree. -H. Kay, Wireless Cabinet Manufacturer Mount Pleasant Rd.. London, N 17. 'Phone: Waltlamstow 
1626. t [1789 

CRAFTEASE Cabinets, for wireless sets and gramophones, ready to assemble or assembled; lists free. - Craftease Works, J. Mendip Industries, 
Winscombe. [2412 

COILS, TRANSFORMERS, ETC. 
RANSFORMERS and Chokes for Sattery Élimina- 

tors. -Chester Bros., 495, Cambridge Rd., Lon. 
don, E.2. [970f 

A PPLEBY Coils for " Wireless World " Four, with Yi switches, 36/- set of four, post free; screen for above coils, 3/3 each, post free. 

APPLEBY Screen Tubes for Screened Grid Valves, ventilated and insulated at cap aperture; 2/9 
each, post free; suitable for " Wireless World " Four, and all modern circuits. 

APPLEBY Midget Binocular, iron cored H.F. chokes 
suitable for " Wireless World" Four and all 

modern circuits; 3/9 each, post free. 

APPLEBY 
Standard High Inductance H.F. Choke for All- purpose Use where high inductance and 

low self capacity are essential; 6/6 each, post free. 

APPLEBY 600 and 1,000 ohms Midget Resistances 
for All Decoupling Purposes; 1/6 each, post free. 

APPLEBY, 
Chapel St., St. Marylebone, London. 

Tel.: Paddington 8828 (3 lines, private ex. 
change). [0343 

are only accepted from firms we believe to be thoroughly reliable. 
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16 ADVERTISEMENTS. THE WIRELESS WORLD DECEMBER 17TH, 1930. 

t¡, Coils, Transformers, Etc.- Contd. 
B4M) Pass Three Coils, 30/-. set, " Wireless 

World " specification; slotted formers for winding. 
8/6 set; grooved primary supports, 2/- set; all D.C. 
Three formers, 8/- sot; decoupling resistances, 1/6 
each; all post free.-Groves Brothers, Coil Manufac- 
turers, St. Mary's Place, Shrewsbury. [2269 

COILS.-Band Pass superheterodyne, complete set, 
30/ -; Band Pass Four, 25/-; Baud Pass Three, 

35/ -; ' Wireless World" Four, with screens, switches, 
52/ -; c:o.d. -Smith, 3, Park Parade, Harlesdon, 
N.W.10 [2344 

MAINS 'l'ransfcrmers to Supply 3- or 4 -valve Bets, 1 26/ -; chokes, 15/ -; these transformers give guar- 
anteed outputs, 200v. 60 m.a. on load, quality second 
to note; traders and wholesalers, you need these. - 
Write Eric Cooksi.n and 'Co., 14, Cambridge Rd., Black- 
pool. [2529 

GRAMOPHONES, PIC.KUPS, ETC. 

HARLIE Pick -up, latest modal, 37/- list, with 
volume control, unused; 25/ -.- Adams, 3, Iligh- 

lands Gardens, Ilford. [2511 u P.H. Pick -up and Arm; 30/ -. -89, Darficld Rd.. y Crofton Park, S.E.4. [2516 

TRANSMITTERS. 
16 Igranic Metal Rectifier, unused, output 7.5v. 
3a., 201 -; set Colvern short wave cods, with 

mounts, 101 -; 20 Quartz lenses, oscillate without re 
action, 3/- each, or 40 /- lot.- Jeapes, 2, Salisbury. 
Valas, Cambridge. [2536 

VALVES. 
ASIPLIFIER Valve. -I1 you require power you can- 

not do better than one of these (or matched in 
pairs if required) 

L'1LAMENT Volts 6. plate volts 400 (maximum). 
grid bias 84 volts (approx.), impedance 800 ohms, 

amplification factor 3.8. mutual conductance 4.36 
m.a./volts; price now reduced to £5; see article " The tireless World," 24th July, 1929, then send to North 
London Valve Co., Ltd., 221,ß. Cazenove ltd., Stoke 
Newington. London. N.16. [0341 

TILE Best of American Tubes, Matron brand. -Sole 
agente, Perry Co., 32. Dawes ltd., Fulham. [2537 

W 11t E. 
WIRE. -A11 gauges from 14 to 47, British mantt- 

lncture, at less than wholesale prices; send her hats- Warbruok, Ilouley, Huddersfield. [2542 

LOUDSPEAKERS. 
BASER'S SELHUBST RADIO 36 -page Booklet, L ' Sound Advice is Yours for the Asking "; write 

now for new edition: lee displayed advertisement on 
page 15 - [0231 

-11-4 

ATEST B.T.H. Moving Coil, 10in. cone. D.C., 
£5110; Blue Spot, 6611, 26 r 6, as now.- Bowley, 

16. Blenheim Crescent, Kensington. W.11. [2469 
CELES'rION Z.20, £7/15, as new, what acts r- Chapman, 93, Campden Crescent, Chadwell Heath. 

[2504 
EPOCH Permanent Magnet Moving Coll Speaker, 

P.Á1.99: price 85!- -Write Box 8416, c/o The ll'ireles. World. [2521 
MARCO \1P1thNE Moving Coil, 6 -volt, in experi- 

mental cabinet, reproducieg Toni Jones at this moment perfect; £4. -" Corone," St. Martin's, 
Oswestry. [2622 

CFI F$TION Z.20 Speaker, in oak, as new, cost £8, bargain. £4/15; also 6 -volt 80 actual aeon- initiator, specially built for operating moving cell, 
£1 /6.- Meues, 144, Great Portland St.. W.I. [2618 

REALISTIC SPEAKERS. wood diaphragm. ingenious 
construction, unrivalled results. true to Be came; chassis, 27/6, fit any unit; complete speakers. £3/10 to £25; write tar particulars, demonstrations 

daily. -Realistic bpeakcrs, 72, Penton St., London. N.1. [2308 
SOUND SALES Specialise in Moving Coil Speaker Repairs. 

SOUND 
BAIES Supply Replacement Mains Trans 

formers from 16 /- 

SOUND 
SALES Conceit D.C. and Battery- exoitei 

Speakers to A.C. 

SOUND 
BOLES.- Amazing Christmas offer : ltfagne- 

vox Little Giant moving coil speakers, complete, 
in oak, mahogany. or walnut finish cabinet, also 
special gold or fancy cabinet. guaranteed tree Iron 
box resonance, 6 -volt and 220v. D.C. modefs; £313; 
c.o.d. it required. 

SOUND 
SALES, Tremlett Grove, Highgate. 'Phone: 

Archway 3871. [2365 
162.- Baker's moving coil speaker. 6v. pot, .6 amps.. 
esW very sensitive.- Jamiesuu, Were. [2543 

BAKER'S Permanent Magnet Moving Coil Speaker, 
1930 model Canino oak cabinet, guaranteed per- 

fect; £4110. -" Anne Port," Hawes Lane, West Wick- 
ham. [2535 

BB.A. Kane, cost £7/7. perlect condition; £3 /10. -Gannon, 20, Arbuthnot Rd., New Cross, S.E. 
[2533 

%minors 
VALVE 
HOLDER 

The Lotus rigid 
type Valve Holder 
is only 1r in 
diameter and is 
available with or 
without terminal units. The 
current - carrying 
capacity is con - 
siderably in excess 
of what is required 
for the ordinary 
valve holder. 
Universal for 4- or 
5 -pin .Naives. 

Price 
With terminalsII- 
Without 9d,' 

Front all Radio 
Dealers. 

Write for Illustrated Catalogue to 
GAltr'.ETT, WIIITELEY & CO., LTD., Livi apoOL 

'MAGNUM 
SCREENING BOXES 

are specified for 

THE " BAND - PASS " SUPERHETERODYNE 

6}' x 61" x 6' . 6; 
complete with baseboard. 

4¢' x or x 6' .. .. 5J 
complete with baseboard. 

I.F. Transformer Box . 4 '. 
complete with baseboard. 

S.G. Screening Box .. .. 3 - 
Vertical Shit Id with Hood support 2, - 
Panel Brackets .. per pair 2/ 

We specialize in this Receiver, also the "fiend- Pass" 4 
tend ' Wireless World" 4. These can be supplied as con - 
atruction al kits or ready wired and tested. Full particulars, 

will; list offending short nave stations, free on request. 

BURNE -JONES 
AND COMPANY, LIMITED, 

"Magnum " House, 296, Boro' High Street, London, S.E.1. 

Mention of " The Wireless Woild," when Wei ling 

LoudSpeakers.- Contd, 
EPOCH Moving Coil Speakers. 

EPOCH -The amazing model 101 (Domino). 

EPOCH.-Have ion beard the Domino model? 

EPOCIL -The amazing model 101 (Domino). 

EPOCH. -It you have not, take the first oppor- 
tunity of doing so. 

EPOCH. -The amazing model 101 ( Domino). 

EPOCH. -No matter what loud- speaker you havo 
heard. your decision will be firm. 

EPOCH. 
-You will not hesitate, you will not ask 

your friend, you will not ask an e.-pert. 
EPOCH. -The amazing model 101 (Domino) 

EPOCH. -You will be glued to the spot. You will 
be hypnotized. 

EPOCH.-The amazing model 101 (Domino). 

EPOCH. 
-Anl when you recover and find you have 

been awake, you will join in the Joyous Epoch 
Chore., repeated frequently at each paragraph. 
EPOCH, -The amazing model 101 (Domino). 

EPOCH. 
-The more you have studied loud -speakers 

the greater will be your surprise. 

EPOCH. 
-The amazing model 101 (Domino). 

EPOCH -A gnsck switch over against your favourite 
moving coil loud- speaker will be a revelation to 

you. 
EPOCH. -Tho amazing model 101 (Domino). 

EPOCH. -You will find that the other moving coil 
speaker simply sounds ghastly, anemic, weak, 

scratchy or woolly by comparison. 
EPOCH. -The amazing model 101 (Domino). 

EP0011. -The Domino destroys all previous stand- 
ards of comparison. 

EPOCH.-The amazing model 101 (Domino). 

EPOCH. -It is beyond the realm of ordinary com- 
parison 

EPOCH.-Tho amazing model 101 (Domino). 

EPOCH, -The Domino is the speaker of the day. 

EPOCH. -The amazing model 101 (Domino). 

E POCII. -Has challenged the market in 3 succes- 
sive seasons. The Domino is this season's chal- 

lenge. 
EPOCH. -The amazing model 101 (Domino). 

E POCH -Read what others say. The testimonials 
printed below are guaranteed absolutely un- 

solicited. 
EPOCH.-The amazing model 101 (Domino). 

EPOCH. -"Gentlemen, 

" STOUR 101 Domino Moving Coil Speaker Duly Re 
1 ceived, and has now had 5 weeks' use, and my 

conclusion is that it is the only loud -speaker on the 
present market. 

" 
THIS is My Fourth Moving Coil Speaker in 6 

Mouths; I only wish I had seen your list be- 
fore, I would then have been better off financially, as 
I sold a £7 popular make cabinet moving coil speaker 
for £211( to get the Domino, and I have not regretted 
it. Everything you claim under ' Epochisms up to 
date' I can substantiate. A friend of mine is order- 
ing one of your Permaneot Magnet C12 speakers to- 
day, after hearing mina. I had to wait 3 weeks for 
delivery of the speaker, and it I had to wait 6 
months I would not have bought another, as there fa 
nothing to approach yours. 
" You May Use These Statements as You Wish." 

EPOCH. -Tho amazing model 101 (Domino). 

POOH -" Gentlemen, 

"T ET me Congratulate You on the 101H in Cabi- JJ net. The speaker is streets ahead of anything 
we have yet handled. Its power is extraordinary, and I 
have never heard anything like it, and a 3 -valve mains 
receiver is sufficient for almost any ball. On purity 
alone it would appeal to the music critic -in tact, it 
has been sold to one, n professional often appearing in 
publie in London, and a conductor of more than local 
recognition 
" LTOPE to Able to Pass More Orders Through 

Ai dur This." 
EPOCH. -The Domino is fitted with a 10in. climate 

proof diaphragm, weighs about b01b., is marvel- 
lously made and finished, but groats only £6/15. Mains 
types are extra 

EP0011. 
-Send for the new descriptive 30pp. booklet 

W.S.4a. Its free. 
EPOCH. -Call for a comparative demonstration. 

TE;I POCII RADIO MANUFACTURING Co., Ltd., 
1J Farringdon Av., E.C.4 (between Holborn and 
Ludgate Circus). 'Phone : Central 1971 (3 lines). 

[2472 

to advertisers, will ensure prompt attention. A44 
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ADVERTISEMENTS. 17 

Components, Etc., for Sale. -Contd. 
66P,.as new, perfect, 14/6, post free. -Lowson, Watt- 

ling Rd., Bishop. Auckland. [2660 
SECOND -HAND Goods, all tested and guaranteed; 

any c.o.d. or " Wireless World " deposit system; 
calallers 

an St. 
any time; 'bus stop outside door, alight Fitz - 

VOLT Valves.-P.M.5x, 3/ -; P.M.5b, 3 / -.p P.M.256, 4/ -; L.S.5, 8/6; P.M.1 H.F., 3/9; Radion power, 2/6; S625 and Folders, 5/6. 
BLUE Spot Pick -up, type 88, 43/ -; Marconi 43/ -; 

Harlie wave trap, 5 / -; pair Wearite S.G. binocu- 
lar coils, 15/ -; Watmel cone unit, 8/9; Lissen coil 
holder, 3/ -; pair Peto Scott H.F. coils, 9/6, far 
portables. 

RETAILER'S Bankrupt Stock, only a few loft,- 
Garrard D.8.. motors complete, No. 10a; list 

53/6, my price 33/6. 
OSRAM 

L.S.5 Valves, 16/6; Mullard - D.F.A7, 
16/6; Philips 506 H.T. rectifier valves, 12/6, 

Osram U8, 15/ -; all unused. 
MULLARD Permacore Transformers, 10/6; Cossor 

10/6; Ferranti A.F.3c, can be used as ordinary, 
16/6; Ferranti O.P.I111, 16/6. 

HYDRA Fixed Condensers, only a few left. - 
2 mid., 650v. test, 2/2; 2 mfd., 500v. teat, 

1/10; 4 mid., 500v. test, 3/6; 4 mfd., 375v, working, 
4/6 (500v. A.C. test); 4 mid. 500v. working, 6 / -; 
1 mid., 700v. working, 3/; Polymet 0.0003, 6d.; ditto, 
0.01, 1 / -; 0.001, 7d. 

WATMEL H.F. Chokes, 1i6; Wearite .4 -pole rotary 
switches, 2/9; large Precision valve holders, 7d.; 

gridleak holders, ebonite 3d.; Lotus 0.00034 reaction 
condensers, 3/6- Cossor L.F. transformers, 8/6; Telson 
Ace, 3 -1, 5/6; Ediswan i, meg. leaks, 7d. 

GRAHAM- 
FARISH Resistances, 2, 3, 4, 5,000 

ohms and 100,000, 1/6 each; ditto, 250,000, 
300,000 and 500,000 ohms, 1I- each; Ediswan valves, 
H.F.210, 5/6; 1/.0.0.210, 4/9; power 215, 71 -. 

H.P. 
Eliminators, for A.C., 200 to 250v., gives 

30 m.a., at 200v., metal rectifier, all insulated, 
fixed tappings, full wave; £3/17/6, carriage free; 
impossible to touch a live part. -G. A. Ryall, 182. 
Kennington Road, London, ß.E.11. [2546 

WIRELESS Transmitting Sets for Morse or Distant 
Control of Models, complete and perfect, 12/6: 

high note buzzers, 3/6; heady Morse tapping keys, 
with points, 4 /- .- Below. 

2 VALVE Transmitters for Speech or Music, new 
and complete, less valves, 15/ -; potentiometers, 

300 ohms, 3/6; L.F. transformers ratio 5: 1, 2/6 each; 
large earphones, 1/3, lin. spark coils, complete and 
working, 6/6; Ford ignition coils; 4/ -; H.F. chokes, 
1/ -; Dewar switches, 1/ -.- Below. . 

ELECTRIC Motors r /ts to gih.p., 110v. and 200v. 
D.C., silent running, carbon brushes, in perfect 

condition and working order, sditable for television. 
gramophones, or any small power- purposes, 1 ^/- each; 
a few with overheated windings, if rewound make 
good dynamos for H.T. accumulators, 5/- eacb. -Below. 

DC. Electric Motors, carbon 'Brushes, '/a to 4h.p., 
110 volts, 251 -; Nh.p., 220v., 50/ -; 6v. and 12v. 

car starter motors, 10/ -; 110v. D.C. motor blower, 
50/ -; smaller ditto, 40 /- .- Below. 

CHARGING 
Dynamos, shunt wound, 50v. 4a., 35f -; 

100v. 3a., 40/ -; 20v., 6a., 35/ -; water motor 
wheels, Bin. diameter, 4/6 each; hand telephones, 5/ -. 

' -Below. 
MICROPHONES 

for Speech or Music, 2/6; micro- 
phone transformers, 2/6; button microphones in 

case, 1/6; new loud -speaker bobbins, 1.000 ohms each, 
1/3 pair; P.O. hand generators, 80 volts 10 m.a., 6/6 
-Below. 

SHUNT 
Regulators to Carry 10 amps., 10/ -; motet 

starters,' make good shunt regulators or resist- 
ances-for accumulator charging, t0 carry 3 amps, 6 / -; 
to carry 6 amps., 8 /' -.- Below. 

ALL Above Goods Guaranteed, cash with order or 
c.o.d., 3 days' approval from date of delivery; 

all letters answered and orders despatched per return; 
full descriptive list now ready.- Galpfn, 1, Queen's (51.. 

Peckham, London, S.E.15. [2550 

BANKRUPT 
Stock. -Two 9 -valve gramophone ampli- 

fieis, by Dominion Gramophone Co. (foreign) 
suitable for demonstration work, using the follow- 
ing : -Three stages of push -pull, using Ferranti trans- 
formers, Pye chokes, B.T.H. pick -up arms, 2 Kolster- 
Brandes electric gramophone motors, Universal, 
Weston meters, M.L., H.T. and L.T. smoothing equip- 
ment, in metal cases, size 33in. high, 19in. wide, 
36ín. long, as new, in working order, suitable for 
A.C. or D.C. when worked by motor generator; can be 
heard working any evening, 4.30 to 6.30 p.m., or by 
appointment; £17/10 each. -Below. 
DITTO, two 7 -valve resistances and choke coupled 

DECEMBER 17TH, I930. 
. THE WIRELESS WORLD 

COMPONENTS, ETC., FOR SALE. 
BELLING -LEE Panel Fittings are designed to give an expert finish to any . home-constructed- set; detalogue post free. -Belling and Lee. Ltd.. Queensway 

Works, Ponders End. Middlesex. [0018 
COMPONENTS Lent on Hire.- Details from Alex - v ender Black, Wireless Doctor, 55, Ebury St., S.W.1. Sloane 1655. . 10329' 
AMMETERS. -Hot wire, 0 -1, 4/ -;. new moviñg coil milliammeters, 0 -5 upwards, 151 -; portable micro ammeters, 5in. scale, 0-200 upwards, 105/ -; double range voltmeters, 3/6.; instrument repairs and alterations of every description; send for list. -The Victa Electrical Co., 47, High St., Battersea. S.W.11. 

[1552 VALVE Screen, 3/ -; coil screens, 2/9; choke screens, 2/6; as specified in " Wireless World " Radio Gramophone and other circuits. -The Loud Speaker Co.. Ltd.. 2. Palmer St., Westminster. S.W -1. (1801 CYLANITE Panel Covering, 30- 1,000th in. thick, high insulation value, now obtainable in white, bronze, mahogany (large and small grain); 3/- per. sq, lt. send stamp for samples; trade enquiries in- vited.-Marsh and Wright, 5, ' Royal Arcade, Wey- 
mouth. [2387 

PART Exchange.-See our advertisement under Re- ceivers for Sale. -Scientific Development Co., 57, Guildhall St., Preston. [0228 

HT. Eliminators, 100v. A ;C., output 250v., 70/ -; 
- Mullard Three, 50/ Exide Accumulator, 6v. and 12v., good condition, 25/ -; Amplion cabinet loud- 

- speaker, new type, 30/ -, -22, Porchester Sq., W.2. 
(2507 SALE, eliminator, 50 milliamperes and 4 volts, £4; Marconi choke, 7/6; G.E.C. pick -up, 12/6; L.F. 

. transformers, 5/ -; L.F. chokes, 4/ -; 3 short wave coils, 4/ -; L.T. charger, 25/ -; Blue Spot speaker, mahogany, 32/6; Climax Chello speaker, 27/ 6.- Capper. 20, Parkers Rd., Sheffield. 12285 
KILOMAL Four Type Metal Cabinet (Ritherdon), 

dark oak, once used,.3 dials for same (Colvern); 
- 40 /- .- Holloway, Hinton St. George, Somerset. [2505 

INDUCTOR 
Speaker, £2/10; D.B.A. and D.B.G. 

Lewcos coils, £1, or nearest, as new. -Corden, Dar- 
ley Abbey, near Derby. [2530 

EXPERIMENTER'S Surplus, all nearly new: 
P.111.24B, 15/ -; pair P625A, 13/ -; P625, 6 /6; P610, 6/ -; L610, 4/6; 2 Ferranti 25: 1, 12/6 each; A.F.4, 9/ -; Hypermu, 12/6; T.C.Ó. electrolytic 2,000 

mid., 8j- .-- Renall, " Winton," Salisbury Rd., Leigh -on- 
Sea, Essex. [2528 

AC. 

Eliminator, 200 /250 volts, 60 milliamps., full Cwave. 
70/ -; Burndept pick -up, previous type, 

10 / -; Dix onemeter, with shunts, multipliers, 42/ -; noiseless portable typewriter, £7. -10, Dryden Avenue, Southend -on -Sea. [2501 
VALVES. -Philips 506K.F.W. rectifiers, Mullard 154 

V.A.C. , P.M.24A, 10/6; P.H.256, P265, 6/ -; 
Vatea H.F.406, R.X.406, 3/ -; unused Octron 210R.C., 
Cleartron 210R.C., 210H.F., 3/3; 215P; 3/9; all 
perfect, full emission.- Pepper. 
TRANSFORMERS. -Brown A, 16/ -; Burton, 6/ - 

Fotos, 3/ -; Telsen Ace, 4/9; Ferranti, O.P.40, 
12/6.-Pepper. 

LOUD -SPEAKERS.- Magnavox Senior Dynamik, 
D.C. mains, £4/10; Baby ditto, £2/10; Brown 

H4, 8 /6.- Pepper. 

SPEAKER Units. -P.R. cone, 4/6; Ediswan balanced 
armature, Amplion A.U.6, 12/6; Friho phones, 

4 /-.- Pepper. 
(`COILS.- Lewcos D.B.G., 12/ -; C.T.150, C.T.200, 2/-; v A.M.S.4, 3/6; S.P.A., 2/6; S.P.T., 3/ -; Wearite 
Titan, 6/9; Ferranti S.G.3, 12/6 per pair; set 
Igranic, 816; Lissenagon 25, 35, 50, 1/3; R.I. 
superhet. kit, 20 /- .- Pepper. 

CONDENSERS.- 
Marconi Triple Gang, 10/6; Ormond 

No. 3, 0.0005, 3/9; friction controls, 3/9; Brook - 
mans 0.0005, 2/ -; Lotus 0.00015, 2/ -; Lissen, Key - 
stone 0.0001 reaction, 2/6; 0.0002 S.L., 2/ -; 0.0005 
S.M., 2/6; Lamplugh 0.0005, 2/6; Jacksons 0.0003, 
Hammarlund 0.0003, 4/ -; Utility 0.0002 S.M., 5/ -.- 
Pepper. 

CHOKES. 
-H.F. Lissen, Detex, Marconi, Binocular, 

2/9; Climax, 3/9; Calton Stewart, 1/3; Marconi 
bypass units, 3 /6,- Pepper. 

PICK- UPS. -Vivavox, 12/6; Ediswan, 7.16; Revelo- 
phone,(arm damaged), 10/6; Lotus remote -con- 

trols, 12/6; G.R.366 eliminator choke, £11716; 25 
henry ditto, 6/6; Exide accumulators, WPO3, 6/ -; 
CZ4, 8/6, used few weeks; D.F.G., 3/6. Above perfect 
unless stated otherwise. Post free over 10/ -. Send re- 
quirements.- Pepper, Wakegreen Rd., Birmingham. 

[2520 
AMATEUR'S Surplus. -Large Blue Spot chassis, 

3/ -; Camco suitcase cabinet, 15/ -; 2 Ferranti 
A.F.3, 15/- each; 1 Ferranti O.P.1, 12/6; 2 Formo 
0.0005 condensers, 2/6 each ; Ormond 0:0005 condenser, 
3/ -; Peto -Scot 0:0001 reaction condenser, 2/ -; Peto- 
Scot neutralising condenser, 2/ - Tunewell panel 
mounting anode coil (unused), 7/ -; 4 T.C.C. con- 
densers, 2mfd., 2/- each; 5 ditto, 1 mfd., 1/6 each; 
3 ditto, 0.01 mfd.. 1/6 each; Wates 3 in 1 meter, 4/ -; 
Dubilier. H.F. choke, 2/6; 4 10 ohm rheostats, 1/- 
each; 2 S.G. Patex valve holders, 1I- each; 8 Benjamin 
3 W.B. valve holders, 9d. each; 100ft. aerial wire, 1/ -; 
400 ohm potentiometer, 1/-; unbored polished panel, 
16x8, 2/ -; 6 gridleak holders. 6d. each; 100,000w. 
Millard resistance, 2/ -; '/ megohm Dubilier resistance, 
2 /- -D. M. Drew, Doon Hill, Newton Stewart. [2540 
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=aINEXPENSIVE MODERN 

PUBLIC ADDRESS 
and Speech and Music 
TRANSMISSION MICROPHONE 

in heavy brass 
cas.., Nickel 

Plated. 

This thoroughly efficient 
Microphone has been de- 
signed for use with small 
Valve . - Amplifiers, and 
WW1 Wireless Sets which 
have connections for a 

_ 
Gramophone _ Pick - up. 

_When connected to a 
2 L.F. Stages through a 
Microphone. Transformer. 
this Microphone is 
GUARANTEED to trans- 
mit Speech - and Music 
without distortion, and 
with ample volume to 
tilla large $all. .. 

Complete on Stand, 
10 in.. high, spring 
suspension and ter- 
minals fitted ; every 
part nickel plated, 
as illustration, 

Microphone o n 1 y, fitted with hooks 
and terminals, 
springs supplied. 
Solid Constractlontally 
guaranteed, .. . 

Foil Directions 
and Diagram of 
connections free. 

MICROPHONE TRANSFORMER, 
special design to obtain best possible 
results from sensitive Microphones 
when connected to Wireless Set, or 
Valve Amplifier; best Transformer 
for clear speech with volume speech 

and music transmission, Public Address 
-Microphones, etc.; Prim. and Sec. terminals 6/' 

MICROPHONE TRANSFORMER 
as above, combined with VOLUME 
CONTROL and SWITCH in ONE 
Instrument, making connections of 
Microphone to L.F. Stages f X1 /6 
very simple - - - - - _ i G V 

FREDK. ADOLPH, Actual Maker, 
27, FITZROY STREET, LONDON, W.1. 

'Phone: - Museum 8329. 

price 
is the 

of the 
POPULAR model 
CORRECTONE 
moving - coil 
speaker. Write or 
call for full par- 
ticulars of complete 

range. _ 

QRRE(ION E 
Manufacturing Company, 

Showrooms : 147, HIGH HOLBORN, W.C,1 
lelephone : Holborn 3375. 

EVERY 
FRIDAY, 

FOURPENCE 

World " are only accepted from 

in similar cases; £16/10 each.- Below. 
ONE .damson 15 -valve Amplifier, using 3 staget 

of push -pull, P.A.M. 16 type; £18.- Below. 
TWO Control Panels., containing 3 Weston milliamp 

meters, model 506, 0 -300, 0 -100, 0 -50, volume 
controls, Switches, etc., 70/- each; two ditto, 0 -300, 
0 -100, etc., 70/- each. -Below. 

SIX Kolster- Brandes Electric Graophone Motors. n 
Universal voltage, including turntable; 32/6 

each. -Below. 
FOUR Control Panels, containing one Weston 

milliampmeter, model 506, 0 -300 m.a., volume 
control, switches, etc.; 25/- each.- Below. 

TO Callers. -A large quantity of various gear, 
dismantled from large amplifier, at bargain 

prices; 4.30 -6.30, evenings. -'Phone: Royal 8546. - 

Franks, 42, St. George's St., Cannon St. Rd., London, 
E.1. [2559 

firms we believe to be thoroughly reliable. 

www.americanradiohistory.com

www.americanradiohistory.com


Ió ADVERTISEMENTS. THE WIRELESS WORLD 

TAMNOY 
PRODUCT!' 

t4aìtii Lhiìb 
I VI nICI'ul(JTING 

u'ESTL\t.ill?! I. RECTIFII i( 

All -Llc tri, 

More Volume B 
Need no Attention III 

A.C. & D.C. Mains E 

£3-15-0 
(complete). 

DALTON STREET - 

H.T. and 
L.T. or 
combined 
suitable 
for all 

voltages 

S.E.27 

18 to 70 METRES ! 

Electrocets Empire 2. 

SHORTWAVE RECEIVER 
(BATTERY OPERATION). 

Contained in an oak cabinet, R Ithmetal panel. Vernier 
and direct drive condensers. Vernier reduction r2 to r. 
Smooth -and free of back lash. Potentiometer control 
of detector grid voltage. Variable earth, and aerial 
tappings on a specially wound coil. Changeable coil 
for wavelengths between 200 and 2,000 metres 8/- extra. 

3 -valve model £5. 
Accessories: 2 Osram valves 191 - ; r pair B.T.H. 
Sensitive 'phones 15 / -; Complete aerial and earth 
equipment 10/.. 
The above models can be made all electric by the 
addition of our special I-LT, and LT. eliminator 
(AC-mains), £4:15:0. 

The above models can 
be sent C.O.D. _to most 
countries. Postage and 

C.O.D. extra. 

Agents wanted and 
Tr a de enquiries 

invited. 
Sample C.O.D. 

Illustrated literature Port Free. 

THE ELECTROCET RADIO CO., 
Poplar Rd , Solihull, Birmingham. 

Components, Etc., For Sale. -Contd. 
IVE T.O.C,Mira Condensers, 0.10 ;add., 4/- each; Ferr'auti A.F.5, 20/-.-Langlord, Winsley Sana- torium, Bath. [2532 

AMATEUR'S Surplus Components for Sale; list. - 
Box 8422, c; o The Wireless World. . [2551 

WESTINGHOUSE H.T.1, 47/ -; Ferranti mains 
transformer, E.M.1, 17/ -; Metviek filament trans- 

former, 4v., 5 amps., 16/ -; A.C. P, 916.- Gleed, Opti- 
cian, Rayner Park. [2541 

MAROONIPHONE Ideal 2.7 and Varlev 6 Terminal 
Transformers, Brown Vee and Ormond cone units. half list prices; R.I. volume control, 31 -; 'Dubilier R.C.C. unit, 3/ -.-43, Gibson Square, Lon- 

don, 11,1. [2555 

WESTON A.C. Ampmeter 04 amp., bin. dial, 20/ -; 
D.C. ampmeter, 040 amps, 3in. dial, 11/-.- Alex. V. Simpson, 28, Westgate, Burnley, Lanes. 

[2554 

FERRANTI A.F.5, 17/ -; Litz Everyman coils, 8/6 pair,- Carter, 3, Grange Rd., Kenton, Harrow. 
[2538 

MISCELLANEOUS. 
ALEXANDER BLACK, 

THE Original Wireless Doctor, will call (London and Home .Counties) and cure your set: 
CONSULTATIONS by Appointment without Obliga- tion; sets installed, maintained and brought up 

to date; components and McMichael portable sets on hire; purity reproduction specialists. 

55 Ebnry St., Victoria, S.W -1. Sloane 1655. 
[0277 

ASY Payments. -We supply, by easy payments, 
components, accessories, and sets, any make; 10% down. balance spread over 11 months. -Send list of requirements to London Radio Supply Co., 11, Oat Lane, London. E.C.2. [0337 

WIRELESS Notes. -A monthly service of informa- tion for all those who want the very best in wireless or gramophone reproduction frank criticism 
of receivers and components; immediate postal help and advice in all difficulties; something new and unique; you must have it if you want to know the truth. -Full particulars free from Ernest IL Robinson, Langmead, Pirbright, Woking, Surrey. [1979 

SCOTT SESSIONS and Co., Great Britain's Radio doctors, officially -appointed as wireless repairers by Radio Society of Great Britain and Wireless I- ague; old set' of every type repaired, rebuilt, modernised; send set for immediate quotation. 
SCOTT SESSIONS and Co. -New sets constructed 

with your or our components, guaranteed finest workmanship; we specialise iu 'The Wireless World" circuits; remember we have satisfied customers throughout the British Isles and in three Continents; 
if you so desire, we will design and construct high grade apparatus to suit your especial circumstances 
for quality, range and selectivity.-Tel. : Tudor 5326. 
Muswell Hill, London, ,N.10. [0262 
" ENGINEERING Opportunities. " -In this unique -L book Prof. A. M. Low tells of the opportunities 
engineers of all descriptions are missing. Our book 
gives latest information on B.Sc., A.M.I.C.E., 
A.M.I.Mech.E., A.M.I.E.E., A.M.I.A.E., G.P.O., 
Metric.: C. and G., and all exams. We alone guaran- 
tee " NO PASS -NO FEE." Up-to -date Home Study 
Courses in all branches of Civil, Mech., Elec., Motor, 
Aero, Wireless, and Palkie Engineering. Don't neglect 
this offer. Write for free copy now (state branch, 
post or exam.).- British Institute of Engineering Tech - 
nology, 87, Shakespeare House, 29. Oxford Street, 
London. [2502 

PATENT AGENTS. 
PATENTS and Trade Marks, British and foreign. 

Gee and -Co. (H. T. P. Gee, Member R.S. 
and A.M.I.R.E.), 51 -52, Chancery Lane, Londdt' 
W.C.2. 'Phone: Holborn 1525. [0000001 

REPAIRS. 

SCOTT 
SESSIONS and Co., Great Britain's radio 

doctors; read advertisement under Miscellaneous 
column. [0263 

YOUR Transformer Repaired or Rewound Promptly; 
3/6, post free; repairs guaranteed 12 months. - 

James, 190, Bitterne Rd., Southampton. [2462 

WANTED. 

PRICE for "Wireless World " Band Pass Four Set, 
to " W.W." specification,- Charles Cranch, 68, 

Monnow St., Monmouth. [2525 

t ERRANTI Metal Safety Box; cheap.- Evans, 107, 
Shirehall Park, N.W.4. [2527 

ltJIEGGER Test Set, 6 -volt storage accumulator, 
1F A.C. /H.L. valve, wireless test meter, valve 
screens wanted. 77, Annesley St., Grimsby. [2545 

Nett/wit of " i /te Viceless World," when writing to advertisers, will ensure prompt 

DECEMBER 17TH, 1930. 

HAVE YOU HAD OUR 
NEW GREEN LIST? 

Saves you Pounds! 
Crammed with illustrations and details of 
all sorts of fascinating and useful gear, at 

very reasonable prices. 
RADIO ELECTRICAL 
SCIENTIFIC INSTRUM - NTS 
MOTORS GENERATORS 

Just send a stamped envelope. 
ELECTRADIX RADIOS, 

218, Upper Thames Street, E.C.4. 
City orgy. Electradix, Cent, London. 

THE RADIO WONDER OF THE YEAR 
IT TESTS EVERYTHING! 

"11 °AK LI 
SCREENING BOXES 

and metal cabinets, all sizes made to order, 
from best hard aluminium. Standard size 

screening boxes from stock. 
6x6x61 - - - price 4/- each. 
41X61x6 -- - - price 3/6 each. 

W. H. PARKER, Sheetmetal Workers, 
Back Autumn Terrace, Leeds. - Tel. : 52859. 

GRIPso 
"SUPER" PUSH -PULL 
INDICATING SWITCH 
WITH FOOLPROOF CONTACTS 

- MI(KEI PUSED OPnhROHZE ESCUT(HEOCcW 

] PT 1'9 1 P T. 2 t Q, M.I . I,'p 
woo,THE GRIPlO COY. 
+SnSRi 32, VICTORIa ST55E1. LONDpN. 1`rr.i 

"TILTPACK" t:..,.ß2maf 
PerenrCjTOLL STORf,Ssy.rtm. 

For the Wireless Experimenter, Factory, 
Factor and Retailer, 

Full particulars from Sole Manufacturer and Patentee:- 
BERTRAM THOMAS, WorM'IANCHESTER.me, 

Pick -up Users- - 
THE NOVOTONE Imparts 

to your records: 
Full- bodied and true reproduction of the 
bass notes. Appreciable brilliance of the 
higher notes. An increase in general 
amplification. Folder N, FREE. 

GAMBRELL RADIO LTD., 6, Buckingham St., W.C.2. 

EXACT TUNERS 
'250 to 2,000 metres. 

No further coils are required, tuning Is as simple as 
A.B.C., see "Wireless World," January 25th: "We 
can strongly recommend these tuners." Bend postcard 
for particulars snd Circuits PRl E to 

THE EXACT MANUFACTURING CO. 
Croft Works, Priory Place, COVENTRY. 

attention. A.}b 
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PERMANENT MAGNET 
The 

" INVINCIBLE " 
Moving Coil Reproducer 

Sensitivity, more sensitive than a balanced 
armature or moving iron type unit. 

Quality of Reproduction the highest 
standard yet achieved. 

Fitted with a positive NON- RESONANT 
centring device. 

Exceptionally solid construction throughout, 
write for full particulars. 

COODMAN 
27 FARRINGDON 5T. LONDON, E.C.41 

TELEPHONE: CITY 4472 

All KY MUSE 
ofL.F. Transformer, Loudspeaker 
(except Blue Spot) or Headphones 
repaired and despatched within 48 
HOURS. TWELVE MONTHS' 
GUARANTEE with each repair. 4/- 
Post Free. Cash with Order. 

Terms to Trade. 

1V°sFOE f1R c4 R 
Dept. W.953, 

GARRATT LANE, 
LONDON, S.W.17. 

LOND ONA 
PERMANENT MAGNET 

MOVING COIL 

SPEAKERS 
LONDONA LTD. 

66, Hatton Garden, London, E.C.1 

BOOKS on WIRELESS 
Write for complete list to 

ILIFFE & SONS LTD., 
Dorset House, Tudor St., London, E.C.4. 

w.1V L, 

A47 Advertisements for " The Wireless World " are only accepted front firms we 
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EXCHANGE, 

w E Will Accept Your Surplus Apparatus (making 
you a high allowance) in part payments for any 

new apparatus; your enquiry will be dealt with 
.promptly.- Bostock and Stonnill, 1, Westbourne Ter- 
race. S.E.23. [2523 
EPOCH D.C. 200 -230 for A.C. 200 Speaker, change 

of district reason. -28, High St., Knaresboro', 
[2524 

BUSINESSES & PROPERTY FOR SALE, 
TO BE LET, OR WANTED. 

IX-TIRELESS Telegraph Training School for Sale, 
YY, sound, going concern or partnership offered for 

investment of approximately £200. -Write Box 8376, 
c/o The Wireless-World. [2503 

SITUATIONS VACANT. 

AUNIQUE 
ppportunity for a highly technical man 

with creative ability and specialist on short wave 
work to join advertisers on a partnership basis; no 
finance required, and only part -time or evening work 
necessary; advertiser has the sole agency for com- 
ponent parts of outstanding merit. -Write T. B., c/o 
J. W. Vickers and Co., Ltd., 24, Austin Friars, E.C.2. 

[8515 

TRAINED Radio Engineer Required, must have had 
extensive experience with American and other 

A.C. receivers, and be unusually quick at fault- 
finding and repairs to "super heterodyne and all modern 
large .sets, -must:. be practical man, ability to drive 
car, coupled with good sales record, would be ad- 
vantageous; state when free, age, salary required, and 
copy of references; North London district.-Box 8425, 
ejo The Wireless World: [2558 
WANTED (Manchester), wireless electrician, wiring, 

assembly, and 'fitting; state experience and wage. 
-Boy 8423, c/o The Wireless World. . '[2552 

ASSISTANT Required, broad knowledge . of applied 
physics and mathematics- essential, and experi- 

ence' in abridging -patent specifications preferable. - 
Write, with full particulars, stating age, salary re 
quiréd,etd., to Box W.11, c/o Knights, 55, Chancery 
Lane, W.C.2. [2549 

SITUATIONS WANTED. 

BARRISTER (25), Oxford. graduate. experience in 
patents, general physics, seeks post with firm, 

preferably wireless. -Box 8351;. c/o The Wireless 
World. [2417 

POSITION Required, gout i 17, radio trade, study- 
ing second year's course wireless engineering; ex- 

perienced charging accumulators, wiring, installations, 
demonstrations, window dressing, ticket writing: keen, 
energetic; drives motor cycle.- Ricking, 6; Albemarle 
Rd., Beckenham. [2509 

ADIO Engineer, 2d, specialist in repairs and con- 
struction of portable receivers, practical and 

technical ; excellent references. -Box 8386 c/o The 
Wireless World. [2512 

RADIO, talkie, and public address engineer (22), 
desires position, 8 years' extensive knowledge 

of designing and Wilding. first class salesman.-Box 
8424, c/o The Wireless World. [2553 

BOOKS, INSTRUCTION, ETC, 

FREE; Inventor's Guide on Patents. -T, A. A.. 253, 
(W), Gray's Inn Rd., London, W.C.1. [1888 

" WIRELESS MANUAL " (1930 edition). By Cap - 
VY tain J. Frost. -A popular, practical, non- 

technical guide to choice of set, installation, use and 
maintenance; learn how to secure perfect reception.- 
Illustrated,- 5/- net, from a bookseller, or Pitman's, 
Parker St., Kingswey, W.0.2. [1145 P ACK Numbers "The Wireless World," from Novem- 

ber 9, 1927, to December 25, 1929 also from 
August 24 to September 7, 1927, all inclusive; what 
offers ? -S. Norris, 140, Lorrimore Rd., London, S.E.17. 

[2547 

WIRELESS AS A CAREER. 
FULL TRAINING FOR POSTMASTER 
GENERAL'S CERTIFICATE AND 
STATION ENGINEER'S WORK. 
Complete Marconi equipment including 
Auto -alarm. Modern laboratories. Low 
Fees. Prospectus free. Apply: 

TECHNICAL COLLEGE, PARK ST., HULL. 

FIDE TRADERS' GUIDE. 

L 

BONA 

nd for our comprehensive Illustrated List. 
UICK SERVICE. QUICK SERVICE. 

THE QUALITY HOUSE. 
RSEUS MFG. CO., LTD. (Dept. W.W.) 
ANSTONE RD., BURTON -ON -TRENT 

EDDYSTONE 
SHORT WAVE APPARATUS 

0.100 

(0) 
SHORT WAVE INDUCTANCE UNIT. 

This unit forms the complete inductance portion for a short 
wave receiver, providing variable aperiodic aerial coil, grid 
coil and reaction winding. Complete with stand ands coils, 
it covers efficiently the whole short waveband fròm ¡5-95 
metres. 

Price 22/6 complete with full circuit details. 
(Extra coils for B.B:C. waveband can be obtained) 

8 PIN SHORT WAVE COILS. 
For use in screened -grid S,W.. 
circuits. Obtainable- for all wave- 

' . bands from x2'5 to 
2,000 metres. Air 

- wound -on a skeleton 
bakelite former. 
Special banana type 
pins ensure perfect 
contact. 
Price 4/6 to 5/6 per 

coil. 
Ribbed Former 3/- Plain Former only 2/6. 

Send for )tat No. 25 of short move apporahu, 
Sole Manufacturers London Service Depot. 
STRATTON & CO LTD., C. WEBB LTD., 
Bromsgrove St., Birmingham. 184, Charing Cross Rd. W.C.2 

It is difficult 
to choose 

when every Advertiser claims 
his products as the best. 

HEAR the 

GOODMAN - OXFORD 

MOVING COIL SPEAKER 
AFTER you have heard the others 
and we may count on your order. 

PRICE £4.19.O 
OUR RADIO- GRAMS, too, have that extra 
quality which reveals the master hand. 
Built individually by an ex- B.B,C. Radio 

Engineer. 
Prices from £35 

As makers of high -class Talkie Equip- 
ment we have to know our business, 

OXFORD CAMERA & GRAMOPHONE 
CO, LTD., 

260, Tottenham Court Road, W.I. 
(30 second, from T.C.R. Tube Station.) 

believe to be thoroughly reliable. 
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INDEX TO ADVERTISEMENTS. 
l'ACI: Adolph, Fredk. 17 Anche Gramophone Co., Ltd. 

Appleby, E. Hetherington 14 Automatic Coil -Winder & Electrical Equip- ment Co., Ltd 3 
Baker's " Selhurst ". Radio 15 
B. & J. Wireless Co 14 
Bel -Canto Radio, Ltd. 20 Belling -Lee, Ltd. Cover iii. Benjamin Electric Co., Ltd. 14 Bird, Sydney S., & Sons Ltd. 4 
British B'' Spot Co., 

Sons, 
Cover i. British Thomson -Houston Co.. Ltd. Burne -Jones & Co., Ltd. (Magnum) 16 Clarion Radio Co. 

Clarke. H.. & Co. (Mcr.), Ltd. 7 
Cole, E. K. Ltd. Cover i. Colvern. Ltd. 
Concordia Elect. Wire Co., Ltd. 
Correttone Manufacturing Co. 
Cosign., A. C., Ltd. 
Di by, F. 
1)ubilier Condenser Co. (1925), Ltd. 
Eastick, J. J., & Sons 
Edison Swan Electric Co., Ltd. 

PAGE Electradix Radios 18 Electrical -Reproducers, Ltd. 6 
Electrocet Radio Co. 18 Epoch 
Exact Manfg. Co. 18 Franklin Elect. Co., Ltd. 20 
Gambrel! Radio, Ltd. 18 Garnett, Whiteley & Co.. Ltd. d6 General Electric Co., Ltd. 11 Goodmans 19 
Gripso Co. 18 
lien berd, F. C.; & Co. 
Hull Technical College 19 
Impex- Electrical, Ltd. Cover iii. Jnnit Manfg. Co., Ltd. 5 
Lanchester Laboratories, Ltd. 6 
Limit Radio, Ltd. 
London Electric Wire Co. & Smith's, Ltd. 10 14 Loudona, Ltd. 

17 Marconiphone Co. Ltd. 18 
9 M -L Magneto Synrl., Ltd. Cover i. 20 Milliard Wireless Service Co., Ltd. ..., 2 Oxford Camera and Gramophone Co., Ld. . 19 20 Parker, W. H. 18 10 Partridge & Mee, Ltd. 

Pearl & Pearl OE 
Cover iii. Perseus Mani. Co., Ltd. 19 Pertrix, Ltd. Cover iv. Pílco .... 18 Players 10 Ready Radio 20 Redfern, Rubber Works, Ltd. 6 Rezent Radio Supply Co., 13 R.I. Ltd. 7 

Rotliermel Corporation, Ltd. (Ceotrelab) Cover iii. Scientific Supply Stores 20 Selectors, Ltd. Cover i. Sir John Cass Technical Institute 20 Standard Battery Co. 
Star Engineering 
Stratton & Co., Ltd 19 
Tannoy Products 18 
Telegraph Condenser Co., Ltd. 5 Telsen Electric Co., Ltd. 2 
Thomas, Bertram 
Transformer Repair Co. 19 Pndy 
Westinghouse Brake & Saxby Signal Co., Ltd 

il. Wilkins & Wright, Ltd 
Cover 

13 

TIME&MONEY 
SAVER -THE TREBLE DUTY 
TERMINAL - 

A SAFE AND EFFICIENT 
TERMINAL TAKING 3 
DIFFERENTTVPES OF 
CONNECTION 

40 LETTERINGS 6COLOURS 
brit, fa. Lt, .1 - 

Ga 
J. J.EASTICK &SONS LOÑDOÑ Éfil 

t 
FIGURED OAK 

RADIO GRAMOPHONE 
CABINET. 

Dome Lid, Hand French 
polished lull grain. 
Will take pamophone and set up 
to 21 "x 9 panel and i6" base- 
board, speaker and battery com- 
partment 18" hi ¿h, 21" wide and 
I6- deep, fret front with silk 
backing round, and separate 
baffle behind fret to take any 
size chassis. 

Delivered free England and (rater. Price - £4 Scotland 216 extra 
1 rite for new 24 pp. eata(ogue. Orate 7/6 extra, returnable. 

Cash returned In full If not satisfied. 
IV- can lit any motor at list price. 

F. DIGBY, 9, The Oval, 
Hackney Rd., London E.2. Bobopsgate 6458. 

RANKUN 
FULLY I;UARANTEED CONDENSERS 

PRICES 
I. mid. 500 v. D.C. test 2/- 2 mid, 000 v. A.C. test 3/8 
2 mid. 500 v. D.C. 2/8 4 mid. 500 v. A.c. 5/10 4mid. 600 v, D.C. .. 4/8 1 mid. 1,000v.D.O. 3;- 1mid. 500v.A.C. 2/8 2mid.L:000v.D.O. 4/6 

4 mld.1,000 v. D.C. test 7,6 

0 Franklin Res -store 11 
' i . Indestructible, il 

constant, accurate, non- inductive. 
Anode Resistances, Grid Leaks, De- couplers, i 
etc. Plain Ceps 1i- each. Screw Terminals I 
13 each. Clips for intermediate tappings u 2d. each. Clips for mounting to panel 
3d. each. 

Please apply for price list. E 
uEnquiries invited on Precision Condenser 1 

II 
Standards for laboratory work. u 

I 
FRANKLIN ELECTRIC CO., LTD., 187 -189, Ilfo Lane, ILFORD, Essex. Phone : Ilford 0,81. 

aRaC1io fiR 
GRAMOPHONE 
Or £9 . s. 6d. and 11 monthly 
`nstalments of £2 16e. 3d. 

Luxurious entertainment in your 
own home at a price within reason. 

Other models at £48 and £75. 
Also Loud Speakers. Units and Cones. 

Write rm Cam1a 

&L-CAWTÒ 
BEL -CANTO 

RADIO LTD. 
34136,Oxtord St., 

w.l. 
EstablisheI 192 8. 

City of London 
THE 

SIR JOHN CASS TECHNICAL INSTITUTE 
Jewry Street, Aldgate, E.C.3. 

ALTERNATING CURRENTS AND 
ELECTRICAL OSCILLATIONS 

by D. Owen, B.A., D.Sc., F.Inst.P. 

A course of ten lectures, with practical demon- 
strations, intended for those interested in the 
higher developments of this subject especially in 
its application to radio - telegraphy and telephony. 
Tuesdays, from 7 to 8.3o p.m., commencing 
January 13th, 1931. 
Details of the above Course may be had upon 

application to the PRINCIPAL. 

i 
" READI -RAD "- PROVEN 

PERFORMANCE 
COMPONENTS 

READI -RAD STANDARD H.F. CHOKE. 
A novel design of particularly small dimensions and 
high efficiency. Easily mounted by a single screw. 
A masterpiece of efficiency at a start- 
lingly low Price - - - - /- 

SEND FOR 

ILLUSTRATED 

LISTS. 

1R.R. LTD.) 
159, Borough High Street, London Bridge, S.E.1. 

Hap 3.);..3. 't.ramx : "R:ndlead, &diet." 

Advertisements for "The li'ireless World" are only 

SOMETHING NEW 
FOR XMAS! 

The " Scientific " 3 -valve Gramophone 
Amplifier with Volume- Control, as illus- 
trated; is an ideal entertainment provider, 
giving amazing volume and purity. For use 
in the home, public., or private entertain- 
ments. Any good Loudspeaker can be used. 
Kit of Parts for home assembly, with 
instructions A 

(Carriage Paid) ` ' 9 6 
Bunt, ready for use .. .. .. pA 16 

V 
c 

(Carriage Paid) aiL 
(without Valves and Batteries.) All our geode are.fully serviced and guet a ut. ed. 

List and advice free. SCIENTIFIC SUPPLY STORES, 
Sound Amplifier and Exponential Horn Manufacturers, 

126, Newington Causeway, London, S.E.1. 

accepted /I w11 flints zve believe to be tliorolhl(ly reliable. AAS 
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TWO WONDERFUL VALVES 

Ask your dealer or write, for 
free folder to:- 

IMPERELECTRICAL LTD. ,ea, S n 
Dept. C. 

538, High Road, Leytonstone, 

Highest 
Efficiency 
Lowest Price ! 
SUPER - DETECTOR 

Slope 2 Ma!V 
Mag. Factor 15 

Fil. Current 0.15 

HYPER -POWER 
(2 -volt) 

Slope .. 2.3Ma /V 
Mag. Factor 5 mi 

Fil. Current 0.3 

Steep Slope, low impedance, 
splendid volume, beautiful 
tone. Wonderful reproduction 
of the bass notes. 

VALVVE S 0 
wobwn 

When it's 
a Question 
of Control 
Specify 

ab 
Centralab Potentiometer 
type Volume Controls are 
used as standard equipment 
by the leading radio set 
manufacturers throughout 
the world. The Centralab 
sliding shoe contact de- 
finitely ensures noiseless 
and perfectly smooth con- 
trol from a whisper to 
maximum volume. When 
it's a question of control, 
you cannot go wrong if 
you specify Centralab. 
Write for the Centralab 

Catalogue -it's Free. 

TYPE RESISTANCE 
P.109 0 -20o ohms. 
P.IIO o -400 
P.111 0 -2,000 
P.I12 0- 10,000 
P.o5o o- 50,000 
P.IOO 0- I00,000 
M.25o 0- 250,000 
M.5oo 0- 500,000 
ALL MODELS 10/6 

THE ROTHERMEL CORPORATION LTD., 
24, Maddox Street, London, W.I. 

'Phone : MAYFAIR 0578/9. 

Continental Sales Office : 27, QUAI DU COMMERCE, BRUSSELS, BELGIUM. 

Advertisements for " The Wireless IVorld " are only 

ir 

Made of finest material 
throughout. A real 
wonder tor pure and 
powerful reproduction. 

The efficiency of this unit is 
the highest of its class and, 

compares most favourably with many 
well.known Mains driven Units. 

PRINCIPAL CHARACTERLSTICS: 
A large and most powerful magnet. 
60 well -insulated, separated pules. 
Three alternative realstnncea, 1700 -120o 

and 500 ohms. 
Reed indirectly driven. 
Adjustment enables finest resulte to be ob. 

tamed on the most weak or strong impulses. 
Fixing plates for a variety of mounting 

positions. 
Diameter of Cone 15'. 

Supplied complete on 
t lldly Built Cbna,;- 

C7 

190, Bishopsgate, London, E.C.2. 
and at 65 -66, Houndsditch, E.C.3. 

Telephone: 
Blib. 1212. 

SAFETY for 
YOUR 

SET 
Whether your set is battery - 
driven or an All - Mains 
Model, the Belling -Lee 
shrouded plugs and sockets 
will make costly short 
circuits impossible. Fully 
insulated even when discon- 
nected, the Belling-Lee 
Safety Plug and Socket is 
ideal for every set or mains 
unit. High and Low - voltage 
Plugs cannot be interchanged 
in error. BOTH parts are 
clearly engraved in white - 
26 letterings readable from 
above when mounted at back 
of set. Fitted without tools - 
side entry for flex - grips 
wire, rubber and fray -ample 
contacts. Price 9d. 
TWIN PLUGS AND SOCKETS. 
Fully insulated and non- reversible. 
Ideal for loud -speakers, pick -ups 
and every twin lead. Price I!6. 

Call at your dealer's and look 
through the new counter show- 
case of assorted Bdling -Lee 
Products. It makes it easier to 
pick out thegadgetsyourequire. 

Advt. of Belling & Lee, Ltd., Queensway Wks., Ponders End, Mdr.. 
accepted from firms we believe to be thoroughly reliable. 

BELLING-LEE 
FOR EVERY RADIO CONNECTION 
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ADVERTISEMENTS. THE WIRELESS WORLD DECEMBER 17TH, 1930. 

Qveçbadig n hua: 
baäe radio 

ca 

Give Pertrix Dry Batteries and 
Accumulators as presents this 

year. 
DRY BATTERIES. 

i 

Price 

60 Volt Standard 8,- 
90 11/9 

100 13/- 
120 15/6 

60 Volt Super 13/- 
100 ,r 21/- 
120 25/6 
150 31/- 

The improved Pertrix Accumulator is 
sold in all capacities at prices ranging 
from 4; 6. Ask your dealer. 

GOOD company....bright lights 
. a cheery fire .... happy 

laughter ... and music clear and 
pure from a good radio that has 
been made better by Pertrix. What 
more could one wish for ? It is 
because NO sal -ammoniac is used 
in a Pertrix Battery that it gives 
the purity of current that is so essen- 

tial in obtaining perfect reception. So don't forget, 
make it a Pertrix Christmas this year and enjoy 
your radio. Pertrix Accumulators more than do 
their bit in giving you better L.T. current too. 

SUPER LIFE 
DRY BATTERIES 

AND ACCUMULATORS 

Jfie óa#es mou Bann 
PERTRIX LIMITED, Britannia House, 233. Shaftesbury Avenue, London, W.C.2, 

Works : Redditch. 
Printed for the Publishers, (LIPPE & SONS LTD., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.i. 

Polonlal and Foreign Agents : 

UHrrnn &LAxts -The International Newa Co., 181, Valid( Street, New York. FoANcs -W. H. Smith @ don, 248, Rue Rlvoll, Parie; Hachette et Cie. Rue Réaumur, l'aria. 
Bslaluu -W.H. Smith & Son, '18, Marche aux Herbe,, Bruseele. lan1A -A. Ii. Wheeler @ Co., Bombay, Allnhabad and Calcutta. SOUTH AFRICA- Central News Agency, Ltd 

AUSTRALIA -Gordon L Goteh, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (W.A.), and Launceston (Tasmania). 
CANADA -The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax, Hamilton; Gordon & Octet, Ltd., Toronto; Imperial News Co., 

Toronto, Montreal, Winnipeg, Vancouver, Victoria. New ZEALAND- Oordon A Ootch, Ltd., Wellington, Auckland, Christchurch and Dunedin. 
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