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CLASS "B" 
CONVERSION UNIT 

This unit is intended 
to be added to existing 
battery sets in order that moving coil 
reproduction may be 
obtained. It contains 
a specially designed 
driver and output 
transformer, and the 
whole unit is housed in 
a highly polished 
brown bakelite case. 
The unit takes an 
average current of 6 
m.o. and is capable of 
delivering2 watts out- 
put without distortion 

Made by 
C. F. & H. BURTON. 
Progress Works, WALSALL. 

TEEBEN 
Intermediate Frequency 

TRANSFORMER COILS 
Specified by the de- 
signer of the " Wireless 
World " NEW MONO - 
DIAL SUPER. Ideal 
for every superhet 
where lasting efficiency 
is the first essential. 
Totally screened. The 
world's finest value 
at the new reduced price of 

TELSEN FOR .EVERYTHING IN RADIO 
Announcement of the Telsen Electric Co., Ltd., .1 stan, Birmingham. 

EYEFrTffT 
WITH ONE 
COMPLETE INSTRUMENT 

The Avometer is the only 
complete testing instru- 
ment which gives direct 
readings in amps, volts and 
ohms without the necessity 
for mathematical calcula- 
tions. It is indispensable to 
the Service men of leading 
radio manufacturers as the 
only instrument that ade- 
quately meets their needs. 

Two models, one for D.C. 
only, 8 GNS. and the Univer- 
sal Avometer giving both D.C. 
and A.C. readings (50 cycles) 
12 GNS. Deferred Terms if 
desired. 

Illustrated Pamphlet post free. 

izeinromT 
AUTOMATIC COIL W INDES & ELECTRICAL EQUIPMENT 
CO., LTD., Winder House, Douglas Street, London, S.W.1 

Telephone: Victoria 370-7. 

No. 739. Vol. XXXIII. No. 17. 

COLVERN 
FERROC,4RT 

COMPACT ! 

EFFICIENT ! 

SELECTIVE 

We have written a booklet 
explaining the advantages of 
Ferrocart coils. May we send 
you a copy? It's free! 

COLVERN LIMITED, 
ROMFORD, ESSEX. 

London Wholesale Depot : 
150. King's Cross Road, W.C.I. 

COILS 

if a de tender - d - 
lieence Ne 
patentee, lions 
Vogt. 

Copyright. Registered as a Nea.spape 
for transmission in the United Kingdom. 
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THE INCOMPARABLE 

FULL O' POWER 
RADIO BATTERY 

GIVES THE EQUIVALENT 

OF"MAI NS' POWER IN A 
BATTERY OPERATED SET 

ßQ äJ 
Gy IESEN 

THEY COST NO MORE THAN ORDINARY BATTERIES. 

WRITE FOR FREE BOOKLET 667 OF UP -TO -DATE BATTERY INFORMATION 

ildot-f SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED. 38/39 Upper Thames Street. London. EC.4 

WHEN BUYING 

ELECTRIC LAMPS 

ASK FOR 

IESME1N 

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention. 
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determined to offer th 

widest range of superhets 

in radio history 

the new LANCASTRIA MAGNA' 

at I S gns 

7 tuned circuits and 2! watt triode undis- 

torted Output. Ferranti Diode- triode valve 

giving improved undistorted detection, also 

Heptode cscil ator- modulator. Wavelength 

scale. Er.ergised moving -coil speaker and 

terminals for extra speaker. Gramophone 

pick -up sockets. One knob tuning. Chassis 

and condenser mounted on resilient rubber. 

CONSOLETTE 15 gns 

Here, in an imposing cabinet, you have a set enriched with exclusive Ferranti de %elopmeits, giving 

immense power and lifelike reproduction. The very latest expression )f radio science -aid only t 5 Guineas! 

Read about it in the Ferranti Radio Book, which describes the world's greatest range af superhets 

for A.C. mains - nine brilliant models, from 13 gns. to 35 gr_s. -all available rn Deed Terms. 

Get a copy from your dealer, or write to Ferranti Ltd., Hollinwood, Lancs., or Binh Hou. e, London. 

and the 'LANCASTRIA PARVA' at 1 gns 
specification as MAGNA, but more compact cabinet 

Advertisements for " The Wireless World" are only accepted from firms we believe to be thoiough'y reziable. 
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"Pooh ! I'd travelled twice asfar 
as you -I was nearly dead ! 
Then l found aTungsram valve! 
My word ! I crept in like agnat's 
sneeze and came out lake a 
trombone chorea ! " 

T 

There's a Tungsram for 
every radio need. Their vivid 

tone turns old sets into new. Ask 

our Technical Dept. about your 

radio problems. 

FRO/if 

s 
m 

BARIUM VALVES 
rn:ngsro Elabit Lwnp Ilo,ks (Gt. Brituirn) Ltd., 7' Urfond 5E,,rt, London, W.z. 

TAS. /Tu. 

MpD 10 E 
HE 

. . 

111.15 

PENSERS are 
ana" ere 

HYDRA condensers have always been held in high esteem 
by "Wireless World" readers. Now comes welcome news! 
They are being manufactured in London by T.M.C. on plant 

of the most up -to -date type. You will find the same excellent 
Hydra design and the same high quality raw materials in the 
British product; and you will have the satisfaction of knowing 
that as well as getting the best possible condensers you are 
giving employment to British workpeople. British Hydras then, 
for your new set. . 

Low prices. Tinned soldering tags or screw terminals for same price. Guaranteed for 12 months. 

T. M . C . NYDRA 
Send to-day for price list to: 

HARWELL LTD 
The 

SOLE SALES DISTRIBUTORS 
FOR GREAT BRITAIN 

Sessions House, Clerkenwell Green, London, E.C.I. Telephone : Clerkenwell 6905 

Export enquiries to: TELEPHONE MANUFACTURING COMPANY LTD., Suppliers of condensers 
to British Post Office, Hollingsworth Works, Dulwich, London, S.E.2I. Cables : " Bubastis, London." 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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THE WORLD'S CHEAPEST RADIO POWER 

Increased 
voltages 

Increased 
outputs 

No increase 
in price 

ATLAS," the Units that cut radio running costs to 

[A less than a shilling a year, now give even greater 

value for your money. Voltages are higher. Outputs 

are greater. Smoothing and regulation made suitable 

for " Class B " and " Q.P.P." amplification. All without 

increase in price! 
There's an " Atlas " Model for you -to make your 

battery receiver mains operated without alteration to 

set or valves, and costing from only 39/6 cash or 

10 /- down. Post the coupon to -day for the free 

booklet telling you how to get better tone, greater 

power, and utter reliability with an " ATLAS " Unit. 

POST THIS COUPON NOW A T 
MAINS UNIT'S 

H. CLARKE & CO. (M /CR) LTD. 
Atlas Works, Patricroft, Manchester 

Please send me copy of Booklet 87, 
telling me how to run my set from the 
Mains. 

Name 

Address 

2. 

TRY ONE ON YOUR SET 
Ask your dealer to -day for a free 
dcenanstration, but be sure to insist 
on "ATLAS ", the only units to 
win the Olympia Ballots for two 
years in succession. 
H. CLARKE & CO. (M /cr) LTD., 

PATRICROFT, MANCHESTER. 
London Office: BUSH HOUSE, W.C.2 

R>e 

ASK YOUR DEALER - HE KNOWS 

Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Puree err of 
Electric Lampi 
Br dppo ntment 

Manal etuam 
and Paru>or 

El, 0, L.,mpt 
ti> APpn,ntmrnt 

rlhe name that means'EXC E L LE NCE 

E XTRA ,F-E 

Ediswan " Extra -life " accumulators are designed 
so that the positive and negative plates are in 
perfect electrical balance. This means quicker 
charging, longer discharging and extra life. 
And they have other special features, too - 
metal carriers, non -corrodible terminals, a host 
of minor refinements. Better, from every point 
of view, than ordinary cells, and no more expensive. 
Get your Ediswan to -day. 

E.L.211.2. 20 a/h - - 4,3 
E.L.bf.4. 45 a/h 

E.L.S.S. 4o afh 
E.L.S.7. 6d á/h 
E.L.S.9. 8o a!h 

- 71'- 
- 12 6 

- - 15,6 

E.L.7. 6o a/h - - - 10'3 
E.L:9. 8o a/h - - - 12,3 

4.1:,..11 VA. 

ACU M LATORS 
THE EDISON SWAN ELECTRIC CO. LTD. 

PONDERS END. MIDDLESEX 

E DI SWAN- the Better Service Batteries 

Mention of "The Wireless World," 

R275 

toute 
means 

SATISFACTION 
Highest quality workmanship -pest materials -and 
ELEVEN years specialists experience together con- 
tribute to the unassailable position held by Polar 
to -day. Leading Setmakers and Designers con - 
sistently use Polar -your guarantee of satisfaction. 

POLAR 
STAR MINOR 
2 -3 -4 -GANG AND 

SUPER -HET. TYPES 
Steel Frame with cover. Trimmers 
operated from top. Sections 
matched wëthin / per cent., or r 
mmfd. (whichever is the greater). 

3 x .0005 or Super -Het. 18/9 
4T .0005 dr Super -Het. Z5 /- 

With full vision " arcuate'.' (as shown) " hori- 
zontal" or 'semi -circular" drives 5/9 extra. 

POLAR " FULL -VISION[" DRIVES 

POLAR 
"HORIZONTAL" 

DRIVE 
Slow motion. Scale in 
wavelengths and o -I So 
degrees. Moulded es- 
cutcheon. Lampholder. 

Price 5/9 

. POLAR 
"SEMI -CIRCULAR" 

DRIVE 

Slow motion. Bevelled 
scale in wavelengths and 
o -i So degrees. Moulded 
escutcheon. Lamphólder. 

Price 5/9 

Any of the Polar drives 
are suitable for Pblar 
gang condensers and are 
Interchangeable. 

SEND FOR 
NEW POLAR 
CATALOGUE 

WINGROVE &ROGERS Ltd. 
188/189, STRAND, LONDON 

W.C.2 

Works : Old Swan, Liverpool 
'Phone: Temple Bar 2244 

when writing to advertisers, will ensure prompt attention. 
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The modern H.T. Battery produced 

by the latest machinery. Tested at 

every stage of manufacture... 
. . 

. . . . . . . . ! :i' i'LP . s . .pp 
..... . .... .¡: 

.:.:. .... 
- a °. .. ,, 
., 

144,000 milliwatt hours .. 
:.. 
:¡1 

120 volt 

C VA R ANTE E D 
PRICES : 

60v : 5/6. 99v : 9/ -. 108v: 10/ -. 120v :11 / -. 
150v: 14/ -. 60v. Triple Capacity : 12/ -. 

for LONG LIFE 
AND UNIFORM 
PERFORMANCE 

.--.-: . . 
..,`;:¡;3.,!'ao ' 

o .w :`. . 
. . 

Sold by all Wireless Dealers 

MADE IN ENGLAND 

:*fit ..:b`3 , :;w., , 

Advt. of The General Electric CJ. Ltd., Head Offi :e and Public Showrooms : Magnet House, Kingsway, London, IV.C.2 

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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AS USED 

THE unit comprises CONSTANT AERIAL COUP - 
LING coil, R.F. inter -valve ¿oil and oscillator coil, 
special super -het 3 ganged condenser,the oscillator tuning 

section having "shaped" tracking vanes ensuring Match- 
ing over the whole wave -band. The R.F. Super Radiopak 
is matched within k of I per cent. before despatch. One 
has only to balance out the stray circuit capacities with 
the aid of the trimmers conveniently provided at the top of 
the Unit to ensure permanent MATCHED PERFECTION. 

A PADDING CONDENSER is incorporated to balance 
the tuning òn the LONG WAVE -BAND. PRICE 
SUITABLE FOR I.F. of Ito K.C. 
The scale is calibrated in Wavelengths. 
200 - 550 M. Boo - 2,000 tn. 

EXUUSIV'ELY in the 
W.W.I ®. C. Super -het 

RQrcNED PH 

per-het 

BRITISH RADIOPHONE LTD., ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2 
Telephone: Holborn 6744 

IF YOU CAN 
AFFORD TO 

THE SATISFACTION 
OBTAINED WILL 

I 

WELL REPAY YOU 
PARTRIDGE ei MEE , LTD. 

LEICESTER AND LONDON. 

SPECIALISTS IN HIGH QUALITY 
TRANSFORMERS. CHOKES, 
SPEAKERS, AMPLIFIERS 

War in the Air_i 
The constant warfare between Man= 
Made Static and Broadcast Signals 
can be stopped immediately by using 

i The Radioformer 
Its installation is a perfectly simple job, which 
automatically removes the greatest bugbear of 
radio reception - interference` caused by 

electrical apparatus. 
Consisting of the Aerial and Set Radio= 
formers, with 5o feet of shielded down 
lead, the kit will make a world of 
difference to the reception of any set 
on wavelengths from 15 to f5o metres, 

The RADIOFORMER and with only the 
eliminates "static" when slightestweakening 
the set is tuned Pi a station: of the less power= 
Many sets fitted with ful signals on the 
A.V.G. become extremely long waves. 
sensitive between stations, 
and pick up it great deal 
of noise. The so- called in- 
terference suppressors are 
fitted to reduce this noise 
between stations whereas 
the RADIOFORMER 
reduces the noise which 
interferes with pure 

reception of 
a station. 
Pat applied for, 

17/6 
Complete, post free. 

SINGLE UNITS 
Aerial Transformer 

Type A. .. .. 7/8 
Set Transformer 

Type S. .. 7/8 
Shielded Cable, 50 ft. 4/6 

Ditto I00it. 8/6 

'RADIOFORMER ' 
TYPE 'A. Top groove clamps 
aerial securely, while lead -in 
fits under washer in base and 
passes down to ' Radioformer.' 

' RADIOFORMER' 
TYPE S. Fitted to Set. 

frITecza]: 71gici 
Ate 

Terms to the trade supplied on application to the Sole Manufacturers: - 
RADEOFORMER LTD., York Works, Browning Street, LONDON, S.E.17. 

Tel: Rodney 3573. 

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention. 
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SPECIFIED fir all 
GOOD 

CIRCUITS 

ISIVeRWU 
CLASS B' 

COMPONENTS 
Greater power at less H.T. cost plus absolute 
reliability make R.I. `Class B' components the 
safest selection for use with all 'Class B' 
valves in every conceivable type of ' Class B' 
circuit. They are the 

MOST EFFICIENT AND MOST RELIABLE 
`CLASS B' COMPONENTS -AT ANY PRICE 

'Class B' demands the finest components for the extremely 
careful matching which ensures the greatest power 
output without distortion or undue loss of H.T. By 
installing "Drivermu" components you are sure of 
utmost power and absolute freedom from trouble. 

ASK YOUR DEALER FOR THE R.I. `CLASS B ' BOOK 

R.I. " DRIVERMU " TRANSFORMER 

Liu 
Vo. 

RATIOS 
PRICE 
Royalty 
hill care Total Per Secondary 

DY37 
DY38 

1 : 1 and 1.5:1 2 . 1 and 3 : 1 15:- 
2 : i and 2 . 5 : 1 4: 1 and 5: 1 15r 

DY3y 
D41 

1:1 I 2:1 IL- 
11,- 2: t 

I 

4 : 1 

. .DY42_ 
DY43 

1.5 : t - I 3: 1 ;- 
:,: 1 x..11'8:1 1 4:1 and 

___11 
15.- 

R.I. ' CLASS B' CHOKE Rte; fi 12'6 1.2 : 1, 1'5 : 1; and 1'8 :1. Over 90% efficiency 

1 

This brochure tells you all about 'Class B' in the 
simplest possible language, 
and enables even the most 
inexperienced constructor to 
understand exactly what he is 
doing with Class B.' It shows 
you at a glance what combina- 
tions of valves, transformers 
and chokes are needed for 
every desired output. The diagrams are easily 
understood and apply to the 
conversion of old and to 
construction of new sets. 

Advt. of Radio Instruments Ltd., Croydon, Surrey. 'Phone: Thornton Heath 3211 

DEEPEST 
Biss 

to 

HIGHEST 
TREBLE 

You bet every note 
if you use 

McMichael Super 
Ranger Port. needs these 

For best performance fit these Ever 
Ready Batteries: H.T. Port. 18; L.T. 
24o1 -both made specially for this set. 
Or simply ask your dealer for the 
Ever Ready List, showing all popular 
makes with their special Ever Ready 
batteries. Your set will be powered 

perfectly by its appropriate Ever 
Ready Batteries. 

made 
particularly 
to power your set 

WIRELESS BATTERIES 
the EverReady Co. {G`. Britain) Ltd., Hercules Place, Holloway, N.7. 

Advertisements for "The Wireless lVorld" are only accepted from firms we believe to be thoroughly reliable. 



8 ADVERTISEMENTS. THE WIRELESS WORLD OCTOBER 27111, 1933. 

Fingerprints! 

If you could watch Cossor Valves being made you would be 
surprised to see every one of the hundreds of girls engaged 
in assembly wearing thumb- and finger -stalls. 

There's a special reason for this. Even in the driest atmos- 
phere the skin exudes moisture. Pick up a tumbler and you'll 
leave finger -prints behind -an almost invisible film of grease. 
But finger -prints in valve assembly mean impurities deposited 
on the metal parts. And impurities mean trouble - poor 
quality of radio reception- distortion -fewer stations -and, 
maybe, a shorter life. 

In the Cossor factory, you would find the most rigorous 
inspections -the most elaborate precautions -the universal 
use of finger -stalls is but one of them. Sometimes, perhaps, our 
engineers may be just a little too particular -but, after all, 

they are the men who are really responsible for safeguarding 
Cossor quality. 

A. C. Cossor Ltd., Highbury Grove, London, N.5. Depots at Birmingham, Bristol, Glasgow, 
Leeds, Liverpool, Manchester, Newcastle, Sheffield, Belfast, Cardiff and Dublin. 

CossoR 
VALVES 

ro A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.5. 

Please send me free of charge, a copy of 
the Cossor 72 -page Wireless Book B.V.33. 

Name 

Address ........ 

W.W.27110133 

Q 3805 

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention. 
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EDITORIAL COMMENT 

Electrical Interference 
Progress Towards Suppression 

IMPORTANT progress is being 
made in the crusade inaugurated 
by The Wireless World for the 
suppression of electrical inter- 

ference with broadcast reception. 
A report just issued from the Institu- 

tion of Electrical Engineers advises us 
that the Committee on electrical inter- 
ference with broadcasting, which the 
Institution set up some time ago as a 
direct result of a suggestion from The 
Wireless World, held its second meeting 
on Thursday, October 5th. Elsewhere 
in this issue we publish a report of the 
progress of this Committee. 

It would seem that a real advance is 
being made not only on the general 
question of how to organise for the sup- 
pression of interference but also on the 
more detailed consideration of the 
technical means to be employed with 
specific types of electrical apparatus. 

There is only one point in connection 
with the activities of the Institution 
Committee which we feel calls for 
criticism. In the report just issueçi it 
is stated that " The Committee re- 
viewed various possibilities of bringing 
suppression devices into .general use 
without having recourse to legislation." 
If by this statement it is intended to 
convey that the Institution Committee 
hopes to attain the desired result 
without legislation, then we feel obliged 
to express the view that this would be 
an unsatisfactory compromise not only 
in the interests of the broadcast 
listener but more especially from the 
point of view of the electrical industry 
itself. Unless legislation is introduced 
so as to give the Post Office the neces- 
sary authority to compel compliance 
with reasonable requirements, we are 
bound to have the unsatisfactory state 
of affairs resulting where individuals or 
certain sections of the electrical in- 

dustry may be unwilling to co- operate 
for the suppression of interference. 
This would be a gross unfairness to 
those who voluntarily undertook, at 
some inconvenience and expense to 
themselves, to render their equipment 
innocuous. The purpose of legislation 
would surely not be to force upon the 
electrical industry irksome or un- 
reasonable regulations, but to ensure 
that, having agreed upon fair and 
reasonable measures, these would be 
binding upon all parties on an equal 
footing, and without exceptions, 
whether the apparatus was manufac- 
tured here or imported from abroad. 

G.P.O. Adopts "W. W. "Suggestion 

Another important step in connection 
with the interference crusade is one 
which has just been taken by the 
Post Office. For some considerable 
time past forms to be filled in by 
listeners suffering from interference 
have been available on application to 
the Post Office Engineering Depart- 
ment. The Wireless World has felt 
that this method of reporting was 
unnecessarily troublesome to the 
listener, and we therefore brought to 
the notice of the Post Office the de- 
sirability of having these forms more 
readily available. 

In our issue of June 3oth, 1933, we 
urged that " the Post Office should 
simplify matters by arranging for the 
distribution' and collection of these 
forms by all head Post Offices." 
Now, interference forms are being made 
available so that any listener troubled 
with interference can obtain a form 
from his local Post Office, fill it in, and 
post it, the form being already ad- 
dressed to the proper department. We 
hope that all listeners experiencing 
interference will make use of this 
form, for by so doing they will greatly 
facilitate the task of the Post Office in 
locating and suppressing interference. 
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Television Explained 
I. The Principles of Scanning 

ELEVISION is fast approaching the stage when it can take 
its place in broadcasting as a companion to the familiar sound 

transmissions. It has not yet reached this stage, but the indications 
are that it will have become of entertainment value sooner than 
many realise. The present article is, therefore, the first of a ' 

series intended to give an introduction to the theory and practice . 

of television, and to illustrate some of the problems involved. 

THE 
transmission and reception of 

moving pictures, which consti- 
tutes television, is a matter 
fraught with many theoretical and 

practical difficulties, and the art is hardly 
more advanced than that of wireless 
telephony in the pre- broadcasting era. 
This does not mean, however, that tele- 
vision is in any way impossible, and, in- 
deed, it is at the present time possible to 
obtain extraordinarily good results in the 
laboratory. The apparatus employed, 
however, is too expensive and complicated 
for general use. The point of importance 
is neither the expense nor the complication 
of the equipment but the fact that good 
results are possible, for there is no doubt 
that development will in time result in a 
cheapening and a simplification of the 
apparatus, and high -quality television will 
then become a commercial possibility. 

It may be said, therefore, that at long 
last television is becoming feasible and 
worth while for the amateur, and is open- 
ing out an entirely new field for the experi- 
menter. The present tendencies in tele- 
vision lie in the employment of ultra -short . ' . 

' 
. ',°°: j ''' ' 

. 01 ... 0 i *000000 

i° 
''' io°i ° . . 

. 

. i.i f ' . . 

. r. ° S , 

'° Ì f .r : . i ii .. i i i ' 
i . . . ' ' ' 

' . ' 
. ' ii . ' f. f '' ' . . . 

' 

.. i 

.. 
'.' ' '. .. '. 

. .. 
''. 

(c) Here the screen is so coarse that little 
resemblance to the original picture can be 
seen at first, but if examined from some dis- 

tance the definition apparently improves. 

wavelengths for transmission and the use 
of cathode ray tubes, at least for reception. 
Before the benefits conferred by these can 
be fully appreciated, however, it is neces- 
sary to have a full understanding of the 
older systems upon which the latest 

(b) In this picture a coarse screen has been 
employed with the result that much of the 

detail has been lost 

developments are based. Let us therefore 
examine the requirements. 

It is well known that in the cinema the 
picture thrown on the screen is not actu- 
ally moving, but consists really of a series 
of still pictures, all very slightly different 
from one another, and succeeding one an- 
other so rapidly that the eye is deceived, 
and cannot distinguish them separately. 
Owing to the retentivity of the eye the im- 
pression produced by one picture persists 
for a fraction of a second, and before it 
has died away the next picture comes 
along. 

It has been found that if not less than 
about ten pictures a second are thrown 
on the screen the impression of a moving 
picture is produced. With such a low 
picture frequency, however, there is a 
considerable amount of flicker, and it is 
now the standard practice in cinemas to 

(a) In making this picture a block with a 
normal screen has been used. 

use about twenty -four pictures a second. 
Now, in television, the same require- 

ment holds good, and it is necessary to 
transmit from ten to twenty -four pictures 
a second. The requirements, however, 
are made more difficult by the fact that it 
is impossible to transmit even one picture 
instantaneously, as in the cinema. Only 
a minute portion of the picture can be 
transmitted at a time, and it is necessary 
to break up the picture into a large 
number of small pieces, transmit these one 
after another, and then reassemble them 
at the receiver. When it is remembered 
that the whole of this process must be 
carried out in from one -tenth to one - 
twenty- fourth of a second, some idea of 
the speeds involved can be gained. 

The Photo -Cell 

The variations in light intensity in the 
picture are converted into variations of an 
electrical current with the aid of a photo- 
cell. Such a cell is analogous to a valve 
in that the light falling upon it varies a 
steady current through the cell in the same 
way that a change of grid voltage in a 
valve varies the steady anode current. 
Provided that the cell is correctly operated 
the change in output current is propor- 
tional to the change in light intensity, so 
that we have available a distortionless 
method of converting variations of light 
into variations of current which are elec- 
trically equivalent to an alternating 
current superimposed upon a direct 
current, just as in the output of any 
ordinary valve. 

It will be obvious that if we focused 
the whole picture to be transmitted 
upon the photo -cell the current through 
the cell would change by an amount 
depending upon the total illumination 
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of the picture, and would not depend 
at all upon the details of the pic- 
ture. If we break the picture. up into 
'quarters, however, and let the light from 
each quarter fall upon the cell success- 
ively, we shall obtain a different value of 
photo -cell current for each quarter depend- 
ing upon the total illùrninatión . of each 
quarter. We shall still be far from perfect, 
and shall obtain no intelligible *tare., 
but the results, will represent an advance 
on those obtained by focusing the whole 
picture upon the cell. Following the 
same argument, it will be seen that if we 
break the picture up into an infinite 
number of elements and let the light from 
each fall successively upon the cell, we 
shall obtain electrical variations . of 
current which constitute a complete copy 
in the different medium of every detail of 
the picture. 

A Method of Scanning 

All printed pictures are made in a 
similar way from an extremely large 
number of elements, and if any half -tone 
illustration be examined under a magni- 
fying, glass. .it will be seen to consist of a 
large number of minute dots, and the 
greater the number of dots to the inch the 
better the picture. This is well brought 
out by the illustration, which shows the 
same picture printed with different 
numbers of dots to the inch, or different 
screens. At (a) a normal screen of about 
85 dots per inch is used, whereas at (b) 
a much coarser screen has been employed. 
The picture shown at (c) is still coarser, 
and it is instructive to note how much 
detail has been lost. If the pictures be 
regarded from a distance, however, the 
differences appear far less, and the worst 
picture becomes intelligible. 

The dot analogy is not strictly accurate 
in television, for the picture is normally 
broken up into a series of lines rather than 
distinct dots. The underlying principle, 

WIpshoo 
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nowever, is the same, and the differences 
are brought about chiefly by the methods 
involved. The process of breaking the 
picture up at the transmitter and recon- 
stituting it at the receiver is called scan- 
ning, and in its simplest form this is 
carried out by means of a Nipkow disc. 

335 

upon the photo -cell. This process is illus- 
trated in Fig. 3, in which the original pic- 
ture is seen at (a) ; (b) shows the scan- 
ning strips into which it is divided, and 
(c) shows the'segnence of these strips from 
the point of view of time. At (d) will be 
seen the corresponding electrical current 

in the photo -cell 
circuit, the varia- 
tions of current 
during the interval 
(A) corresponding 
to the variations 
in light intensity 
along the strip (A) 
and so on. 

It will be ob- 
vious that the nar- 
rower the width of 
the scanning strips 
the greater will be 
the picture detail, 
for, assuming a 
square hole in the 
disc, the smaller 
will be the average 
illumination at any 
given instant. In 
other words, the 
greater will be the 
number of ele- 
ments, or, in terms 
of half -tone illustra -. 
tions, the finer will 
be the screen. In 
the present B.B.C. 
transmissions by 
the Baird process 
3o lines are used 
and 121- pictures 
are transmitted a 
second. There are 
thus 375 lines trans- 
mitted a second. 

It will be readily 
apparent that the 
breaking of the pic- 
ture into such a 
small number of 
lines must lead to a 
poor quality image 
at the receiver, bait 

before considering the number of lines 
which is necessary for a good picture, 
it will be as well to examine the other 
details of the transmitter and receiver, 
and these will be dealt with in the next 
article. 

PICTURE 

(a) 

C_ 

A MDrF 

PICTURE WITH 
SCANNING LINES 

(b) 

3. 
Fig.'. -The picture to be transmitted 
is shown at (a), and at (b) the effect 
of scanning can be seen. The strip 
(A) is first scanned and then (B), 
so that in regard to time the picture 
is broken up into a long strip (c) and 
the photo -cell current varies as shown 

at (d). 

This consists of a rotating disc (Fig. 
2a) with a number of holes in the 
form, of a spiral. The picture is en- 
closed by a frame so arranged that 
only one hole at a time can be oppo- 
site it, as shown in Fig. 2b. The 
number of holes is equal to the 
number of scanning lines required, 
and the number of holes multiplied 
by their width must equal the width 
of the picture. The distance be- 
tween the holes round the circum- 

ference of the 
disc is equal 
to the height 
of the picture. It 
will be seen, there- 
fore, from Fig. 2.13, 

that at the instant 
that hole (B) finishes 
its traverse of the 
picture, assuming the 
disc to be rotating in 
a clockwise direction, 
the hole (A) is just 
coming On to the pic- 
ture, and will tra- 
verse a path imme- 
diately adjacent to it. 

A set -up which 
could be used for transmitting 
a cinema film is 
shown in Fig. zc, 
where the light from 
a lamp is directed 
through the film, and 
after being scanned 
by the disc falls 

PICTURE 

HOLE 

HOLE (A) AT 
START OF SCAN 

DRIVING 
MOTOR 

PICTURE 

HOLE (B) AT 
END OF SCAN 

OLE 

LAMP 

b) 

Fig. N. The scanning mechanism employed in simple television 
apparatus is shown diagrammatically. At (a) the arrangement of 
holes in the Nipkow disc can be seen, and (b) shows how the picture 
is traced by the successive holes. The complete arrangement for 
transmitting a picture from a cinema film is illustrated at (c). 

(C) 

(d) 

A 

B 

C 

NEXT WEEK'S ISSUE : 

Valve Data 
Booklet 

A Special Supplement giving 
full practical data on all types 
of valves. Invaluable to every 

serious reader. 
The issue will also contain 
special articles on valves and 

their applications. 
L__a 
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Practical 
HINTS and TIPS 

AMONG those engaged in the heavier 
branches of electrical engineering, we 

wireless people have the reputation of 
being almost criminally negligent in the 
matter of providing safety fuses for our 
apparatus. Many of the criticisms which 

have been directed 
against us are not alto- 
gether deserved, but 
in one respect at least 
we should take care to 

put our house in order. This is with re- 
gard to the fusing of by -pass condensers 
used in connection with anti -interference 
mains filters. 

As most readers are aware, the purpose 
of these filters is to deflect H.F. currents 
superimposed on the mains supply from 
the household wiring, whence this energy 
is likely to be radiated (as from an aerial) 
and to interfere with broadcast reception. 
The subject has been dealt with exhaust- 
ively from time to time in these pages, 
and the difficulty of using choke -capacity 
fñters has been explained. It might be 
added to what has already been said that, 
according to the Post Office engineers, 
most types of interference are mitigated 
by plain by -pass condensers, which, pro- 
vided they can withstand the applied volt- 
age, may be fitted without introducing 
complications. 

Fuses 
for Mains 

Filters 

TO HOUSE 
WIRING 

MAIN 
FUSES 

MAIN 
SWITCH 

METER 

COMPANY'S 
FUSES 

TO MAINS 

(a) 

EXTRA 
FUSES 

TO HOUSE 
WIRING 

4 

It 11 MAIN 
0 0 FUSES 

I 

TO MAIN 
SWITCH 

(b) 

Fig. z. -Usual method of installing a mains 
supply, and the safest position for an anti - 

interference filter. 

In order that any type of mains filter 
may be thoroughly effective, it is essential 
that it should be connected as near as pos- 
sible to the point of entry of the mains into 
the house. Those who are proposing to 
fit, or to instruct their electricians to fit, 
a filter will find it worth while to study 
the skeleton diagram given in Fig. i. (a), 
which represents the ordinary sequence of 
connecting the various accessories em- 
ployed in a domestic electrical installation. 
The mains are led directly to the com- 
pany's fuse box, which is sealed and in- 
accessible ; next comes the meter, and then 

AIDS TO BETTER 
RECEPTION 

the mains switch. For obvious reasons, 
no connection should be made to these 
points ; anything that is added should be 
joined on the output side of the main 
fuses, which are connected to the on -off 
switch. 

A little consideration will 'show that the 
result of a breakdown in a by -pass con- 
denser connected either across the mains 
or between the " live " main and earth 
will be a direct short- circuit, which will 
blow the main fuses and put the whole 
house in darkness. Extra fuses of a much 
lighter gauge (capable of carrying, say, 
I amp.) should therefore be connected in 
series with the condensers, as in Fig. r (b), 
which represents the normal method of in- 
stalling a plain capacity filter, and shows 
what is normally the correct point of 
attachment to the household wiring. 
Safety fuses are already fitted in this way 
in the Belling -Lee interference suppressor, 
which also comprises the necessary con- 
densers, ready mounted, with terminals, 
in a moulded case. 

IN designing ah A.V.C. superhetero- 
dyne, it is quite usual to control the 

first detector as well as the signal -fre- 
quency H.F. stage and the I.F. ampli- 
fier. Anode -bend detection is almost uni- 
versally employed for the first detector, 

and so it is practicable 
The to decrease the sensi- 

Uncontrolled tivity of the valve by 
Detector applying an excess 

negative bias to its 
grid in just the same way as when dealing 
with an amplifying valve. 

It should be made quite clear that, with 
ordinary valves, this form of control is 
applicable only when a two -valve fre- 
quency changer is employed. With a 
combined detector -oscillator the applica- 
tion of a high negative controlling voltage 
to the grid will prevent the generation of 
oscillations unless a Heptode is used. 

MOST people have found by experi- 
ment that, when a valve fails to 

oscillate freely as a result of tightening re- 
action coupling, self- oscillation can gener- 
ally be brought about by increasing the 
applied anode voltage. The Pentagrid or 

Heptode valve now 
The coming into use as a 

Pentagrid combined detector - 
Oscillator oscillator in super - 

heterodynes, is no 
exception to this rule, in spite of the fact 
that it is a multiple -electrode valve; in 
which one of the grids acts, so far as its 
oscillator function is concerned, as an 
anode. 

At first sight it might appear easy enough 
to apply a higher anode voltage, but in a 
mains -operated set it is seldom possible to 
do this directly. Similarly, it is not gener- 
ally realised that the fairly obvious alter- 
native of increasing the working anode 
voltage by reducing the value of feed re- 
sistance is likely to prove abortive. 

The reason for this is shown diagram- 
matically in Fig. 2, which represents in 

Fig. 2.- Showing that the feed resistance for 
the oscillator section of a Pentagrid valve 
is, in effect, in shunt with the reaction coil. 

skeleton form the oscillator circuit of a 
superheterodyne using one of the new 
valves. The feed resistance through 
which voltage Is applied to the oscillator 
" anode " is virtually in shunt with the 
reaction coil ; any great reduction in the 
value of this resistance will impose a par- 
tial short -circuit across the reaction coil, 
and so, although the anode will be operat- 
ing at a higher potential, it will generally 
be found no easier to obtain self -oscillation. 

HEORETICALLY, the undistorted 
output obtainable from a pair of out- 

put valves connected in parallel should 
be just double that of a single valve of the 
same type. But in practice so great an 
increase is not always realised. Take the 

case of a D.C. re- 
ceiver, where, due to 
a limited H.T. supply, 
the practice of fitting 
parallel valves is fairly 

common. The addition of a second valve 
may reduce the working anode voltage to 
a serious extent, due to the greater loss of 
voltage in the smoothing equipment and 
output transformer primary. 

This is where the " D.C. Superhet " 
scores. In this receiver (recently de- 
scribed in The Wireless World) the total 
anode current consumption is unusually 
low for such an ambitious set, and more- 
over, the circuit arrangement is such that 
a very limited amount of smoothing is 
required. Consequently there is very little 
loss of H.T. voltage, and so exceptionally 
great volume is obtainable from a single 
output valve. 

Parallel 
Output 
Valves 
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Design for a Scratch Filter 
Constructional Details and Hints 

on Adjustment 

IMPROVEMENTS in the manufacture 
of gramophone records in recent years 
have gone far to minimise the irrita- 
tion of surface noise, and where 

trouble is experienced on this score it is safe 
to assume that a fairly considerable high - 
note resonance is 
present in t h e 
electrical pick -up. 

Surface noise 
covers a wide 
band of fre- 
quencies and is 
thus able to 
stimulate the 
natural reson- 
ance of the pick- 
up at whatever 
frequency it may 
occur. It is, in 
fact, quite easy 
with a little ex- 
perience to esti- 
mate the approx- 
imate frequency 
of the needle 
armature reson- 
ance from the 
character of the 
surface noise. It 
is for this reason that in modern pick -up 
designs every effort is made to reduce as 
far as possible the rise in output due to 
armature resonance, and in the majority 
of cases this rarely exceeds 5 db. A year 
or two ago it was by no means uncommon 
to find units with otherwise excellent 
characteristics producing armature reson- 

ance amounting to 
Io or 15 db., and 

3/ls, 12 
where one of these 
units is still in use 
the introduction of 
a scratch filter will 
result in a very 
marked reduction 

ó,a y of background noise j without appre- 
ciably affectin 
quality in the upper 
register. 

One of the best 
and simplest types 
of filter is that in 
which an acceptor 
circuit, consisting 
of an inductance 
and capacity in 
series, is connected 
across the pick -up 

terminals. The characteristic of such a 
circuit is shown in Fig. 1, from which it 
will be seen that the impedance of the cir- 
cuit reaches its lowest value at resonance. 
At this point the impedance is actually 
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Fig. 1.- Impedance of 
acceptor circuit near 
resonance. Induct- 
ance 1.8 H., capacity 
o. o o 1 1 7 mfd., D.C. 
resistance 1,050 ohms. 

T.000 TURNS 
NO 38D.S.C. WIRE 

Fig. 2.- Essential 
dimensions of filter 
choke giving 1.8 
henrys for a D.C. 
resistance of s,000 

ohms. 

very little higher than 
the D.C. resistance of 
the coil, but at other 
points in the frequency 
range its impedance 
may easily rise to a 
hundred or more 
times this value. 

In the majority of 
pick -ups the armature 
resonance lies between 
2,50o and 5,000, and 
a suitable choke for 
this range is shown in 
cross -section in Fig. 2. 
The former consists of 
two Sin. discs cut from three -ply wood 
and spaced kin. apart by a rin. diameter 
centre boss. With 7,000 turns of No. 38 
D.S.C. an inductance of 1.8 henrys is ob- 
tained for a D.C. resistance of ',Goo ohms. 
The tuning capacity consists of an 0.0005 
mfd; variable in conjunction with two 
fixed mica condensers of 0.0005 and o.00i 

An experimental filter unit constructed on the lines advocated in 
this article 

U 

W 3.500 

4P00 
LL 45D 

6130'b0005 

2,500 

3A00 

9'001 0'0015 0'002 

CAPACITY 

Fig. 3.- Tuning curve of acceptor circuit 
with an inductance of 1.8 H. 

mfd. respectively. With this combination 
a continuously variable capacity from 
below 0.0005 to 0.002 is obtained, and in 
conjunction with the inductance already 
described gives the frequency range shown 
in Fig. 3. 

The next step concerns the method of 
utilising the fall in impedance of the 
acceptor circuit to cancel the resonance 
peak in The output from the pick -up. 
Probably the best arrangement is that in 
which the acceptor forms the lower half 
of a potential divider connected across the 
pick -up terminals. In the circuit in 
Fig. 4 one half of the potential divider 

Fig. 4. - Complete circuit diagram of 
filter unit. 

consists of RI, and the other of Rz in 
series with the tuned circuit. In order to 
obtain the required degree of correction 
at resonance it is necessary to adjust the 
slider so that the ratio of the impedance 
of the acceptor circuit in conjunction with 
R2, to the resistance of RI (and, to a cer- 
tain extent, the impedance of the pick -up 
itself) gives the required reduction in the 
ratio of V2 to VI. At frequencies other 
than resonance the volts passed on to the 
amplifier will be determined by the resist- 
ance of the volume control in relation to 
RI and the pick -up impedance, since the 
impedance of the acceptor circuit will rise 
considerably above 50,000 ohms. In 
order to increase the correction the slider 
is moved to in- 
crease RI a n d 
decrease R2, but 
this will also 
have the effect of 
reducing the 
general level of 
the output. This 
is unavoidable, 
b u t fortunately 
the reduction of 
t h e resonance 
peak progresses 
at a greater rate 
than the reduc- 
tion in general 
level, and a 
satisfactory cor- 
rection c a n he 
made in most 
cases without 
serious loss of 
volume. This 
point is brought 
out in the curves 
of Fig 5, which are actual measurements 
of the output of a commercial pick -up in 
the region above I,000 cycles. The ratios 
of RI to R2 were as follows : In Curve I, 
I to 3 ; Curve II, I to I ; Curve III, 3 to I. 
It will be seen that the latter ratio gives a 
slight over -correction of the peak, so that 
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Fig. 5.- Pick -up 
characteristic in re- 
gion of armature 
resonance, with and 
without filter. Curve 
III shows the effect of 

over- correction. 
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Design for a Scratch Filter - 
the correct adjustment would have been 
given by a slightly higher value of R2. 

The preliminary adjustments of the filter 
should be made with RI at maximum and 
R2 at zero. This gives the highest pos- 
sible degree of correction and enables 
sharper definition to be obtained when 
tuning out the scratch. Having found the 
pick -up resonance, the next step is to in- 
crease R2 and reduce Ri as far as possible 

WBpdsoo 
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without reintroducing the surface noise. 
This will avoid an unnecessary reduction 
in high frequency response. 

In conclusion, it should be realised that 
the scratch filter of necessity causes a 
reduction of the average output, and that 
in some cases an extra stage of amplifi- 
cation may be called for. In general, the 
less the degree of correction required by 
the pick -up, the smaller will be the 
reduction in general volume. 

DISTANT RECEPTION NOTES 
Spanish Mystery : Stations that Lose Power 

ANEW Spanish station was opened 
recently at Tarragona. This is 

EAJ33, which 'is working on a wave- 
length of 202 metres. I have not so far 
picked up its transmissions, but since on 
certain nights stations near the bottom of 
the medium waveband are wont to come 
through with almost uncanny strength I 
have no doubt that it will be received before 
long. Several of the Spanish stations used 
at one time to be amongst the best received 
of Continentals in this country. Old hands 
will remember Radio Iberica, which seven 
or eight years ago operated with an output 
power of not more than two kilowatts, but 
was heard night after night at enormous 
volume on the small " straight " sets that 
most of us used in those far -off days. 

Then Madrid Union Radio had its day. 
It used to be received quite as powerfully 
as is Toulouse nowadays. The next Spanish 
station to come into prominence was Barce- 
lona EAJI3, which was so easy to find 
that the veriest beginner could tune it in 
without difficulty, despite the many control 
knobs that receiving sets sported at that 
time. 

Now, even with a super -heterodyne, it is 
difficult to receive any of the Spanish 
stations at all well. I have often wondered 
why it is that so many stations are magnifi- 
cently received when they first come into 
operation, and for perhaps a year or more 
afterwards. Then a decline sets in, and the 
time comes eventually when the volume 
obtainable from them dwindles to a mere 
fraction of what it originally was. 

Shrinking Volume 
Motala is a case in point. When it began 

operations this station was as strong by 
day or by night as 5XX, though the latter 
is only forty -five miles distant. Now, 
though generally receivable at loud speaker 
strength, it is a mere shadow of its former 
self. 

The old Vienna Rosenhuegel station had 
a similar history ; Lwow has behaved in 
much the same way, and other instances are 
to be found in Paris Ecole Supérieure, Berlin 
Witzleben, Lille PTT, Copenhagen, Hörby, 
and the old 8- kilowatt Kalundborg trans- 
mitter. 

Though it was announced recently that 
the 6o- kilowatt Munich station was closing 
down to enable work to go forward on the 
new aerial mast for the loo- kilowatt trans- 
mitter which will come into operation on 
January 15th, I can record quite good recep- 
tion of this German station up to the even- 
ing before these notes were written. If it 
was the old 1.5 kilowatt plant that was 
responsible for the transmissions in question 
it is giving a very good account of itself. 
Munich should be a magnificent transmis- 

sion after January 15th, though the new 
wavelength of 405.4 metres will not then be 
quite so favourable for long -range reception. 

Reception on the long waves has not been 
too good of late. The reason is not that 
the field strength of stations is not ade- 
quate ; it is that interference has been so 
rampant. Huizen still suffers from the 
attentions of Brasov, and, apparently, of a 
Russian station as well ; Luxembourg has 
been badly heterodyned -apparently by 
Reykjavik -and Kalundborg is once more 
spoilt by Monte Ceneri. The long -wave 
stations most worthy of attention are Radio - 
Paris, Zeesen, and Motala. 

There is also a great deal of interference 

" NOT GOOD ENOUGH " has been the 
verdict of listeners to the new Vienna station 
at Bisamberg. A second mast is now being 
erected, as shown in this " snap," taken last 

week by a Wireless World correspondent. 

on the medium waveband. Hilversum has 
occasionally been interfered with by a 
heterodyne which appears to be due to a 
harmonic of Luxembourg. Beromünster 
and Bari have also been sufferers from 
heterodynes. 

Nevertheless, there are plenty of stations 
to be found quite clear of interference. The 
best at the present time are Budapest, 
Prague, Langenberg, Rome, Stockholm, 
Toulouse, Midi, Leipzig, Strasbourg, Brussels 
No. 2, Poste Parisien, Breslau, Göteborg, 
Heilsberg, Frankfurt, Trieste, and Nürnberg. 
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CLUB NEWS 
New Session 

From all quarters we learn of the resumption 
of club meetings, and indications are that the 
1933-34 session will be as busy and profitable as 
any in the history of the amateur radio move- 
ment. 

One reason for this promising state of affairs 
is the ease with which the average wireless 
club can be organised and run to -day. 
Although it is not true to say that a club will 
run itself, every club secretary can now profit 
by the experience of other clubs throughout 
the last ten years, as reflected in the club 
reports published in The Wireless World. 

Newcastle 
The Newcastle- upon -Tyne Radio Society has 

arranged an attractive programme of lectures, 
demonstrations and visits to works during the 
coming session. . All communications should 
be addressed to the Hon. Secretary, Mr. Wil- 
liam W. Pope, 9, Kimberley Gardens, Jesmond, 
Newcastle. 

Birmingham 
Members of the Slade Radio (Birmingham) 

Society enjoyed a lecture on the " Cathode Ray 
Oscillograph and its Application to Radio Cir- 
cuits," given by Mr. G. Parr, of the Edison 
Swan Electric Co., Ltd., recently. Various 
wave forms were demonstrated and could be 
seen quite clearly. 

Hon. Secretary, II o, Hillaries Road, 
Gravelly Hill, Birmingham. 

London, W. 
The Radio, Physical and Television Society, 

thanks to the facilities accorded by Dr. C. G. 
Lemon, now has the use of 42- and 5 -metre 
transmitters; together with various types of 
electrical apparatus, X -rays, etc. Television 
demonstrations are to be given by the Presi- 
dent, Major Oates. The headquarters are at 
72a, North End Road, West Kensington,. Lon- 
don, W.14, and full particulars regarding the 
Society can be obtained from the Hon. Secre- 
tary, Mr. F. J. Bubear, 67, Nassau Road, 
Barnes, S:W.13. 

Exeter 
West of England amateurs are well catered 

for by the programme of the Exeter and District 
Wireless Society during the coming months, 
which will include lectures on short-wave work, 
modern radio practice, choosing a loud speaker, 
besides visits to places of interest. 

Full particulars are obtainable from the Pro- 
gramme Secretary, Mr. E. H. Ware, " The 
Beeches," Woodbury, Exeter. 

Croydon 
The Croydon Radio Society can now accom- 

modate fifty people at its meetings at the new 
headquarters, St. Peter's Hall, Ledbury Road, 
South Croydon. Full particulars regarding the 
new session can be obtained from the Hon. 
Secretary, Mr. E. L. Cumbers, 54, Campden 
Road, South Croydon. 

Kettering - 

The Kettering Radio and Physical Society 
recently held a successful radio exhibition at 
which nearly Io,000 people paid for admission, 
the contingents coming ffom as far afield as 
Wellingborough and Bedford. 

Full particulars of the coming session can be 
obtained from the Hon. Secretary, Mr. R. J. 
Pankhurst (G5YF), 9, Shakespeare Road, 
Kettering. 

North Middlesex 
The new Hon. Secretary of the North Middle- 

sex Radio Society is Mr. J. G. Turner, 3, The 
Ridgeway, Old Southgate, N.r4., to whom all 
enquiries should be addressed. 

Cambridge University 
The new Hon. Secretary of the Cambridge 

University Wireless Society is Mr. J. Forster 
Cooper (Gonville and Caius College, Cambridge). 
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By Air to the Antipodes 
Radio Survey that 

Broke Records 
By W. J. E. BROWN, 

Marconi Operator 
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OR the survey of the proposed 
England- Australia air route re- 
cently completed by Major H. G. 
Brackley, D.S.O., D.S.C., Air 

Superintendent of Imperial Airways, 
Limited, the choice of one of the " Ata- 
lanta " class aeroplanes -` ̀ Astraea " 
(G -ABTL) -was particularly appropriate 
from the wireless standpoint, because all 
the new fleet of eight " Atalantas " oper- 
ated by Imperial Airways, Limited, are 
equipped with the latest type of Marconi 
aircraft equipment. 

" Astraea " flew from the Air Port of 
London, Croydon, to Melbourne, 
Australia, and back to India, a distance 
of more than 23,000 miles, and, in Major 
Brackley's own words, " everything went 
like clockwork." 

In addition to enabling us to defeat the 
heavy atmospherics encountered in the 
monsoon areas our combined medium and 
short -wave equipment achieved some in- 
teresting long -range ground- and -air com- 
munications (two -way), although our 
object was not to concentrate on distant 
communication, but rather to keep in con- 
stant touch with the ground through a 
series of stations in each territory covered 
by the flight. 

The flight covered half the world. 
On the left is an " Atalanta " class 
'plane of the type used on the 

survey. 

The waveranges adopted as a result of 
extensive practical tests carried out over 
the African air route are 40 -80 metres and 
500 -1,000 metres. 

The transmitter is provided with the 
independent drive method of frequency 
control, the valves used comprising two 
magnifier valves connected in parallel, one 
independent drive and one modulator. 

The receiver employs one screen grid 
high- frequency ampli- 
fier, one detector with 
adjustable reaction 
coupling, and one low - 
frequency magnifier. 

Power for the anode 
and filament circuits of 
both transmitter and 
receiver valves, and 
also for aircraft light- 
ing purposes, is de- 
rived from a generator 
fitted with a constant 
speed windmill and 
developing 200 milli- 
amperes at 1,zoo volts, and 15 amperes 
at i6 volts, for the high- and low- tension 
supplies respectively. 

The Marconi -equipped " Atalanta " 
aircraft are also fitted with a wireless 

navigational aid in the form 
of the Marconi- Robinson 

The amplifier and 
three -way switch 
of the Marconi 
" homing " equip-. 

ment. 

correction in course can then be made 
until the strength of signals is unchanged, 
whether the switch be to the left or right, 
and the accuracy of the course so deter- 
mined can be checked by putting the 
switch to the central position when, if the 
course is correct, no signal will be heard. 

The first section of the flight, from 
Croydon to Karachi, followed the normal 
air route. The usual good service was 
obtained from Croydon, Le Bourget, 
Dijon, and Lyons, on 900 metres, the in- 

ternational air- 
craft waveband, 
and, on leaving 
Lyons, informa- 
tion regarding 
the weather and 
upper winds off 
Genoa and Pisa 
were obtained 
direct from 
Genoa. 

After passing 
Antibes good 
two - way com- 
munication, both 
speech and tele- 
graphy, was 
established with 

Croydon on 45.5 metres, and it seemed but 
a little later that, between Brindisi and 
Athens, Cairo was worked on the same 
wavelength. 

Regular communication with the ground 
was maintained throughout the Cairo - 
Karachi section of the flight, working on 
both medium and short waves with the 
stations at Cairo, Gaza, Rutbah Wells, 
Baghdad, Sharjah and Gwadir. 

The " Astraea " photographed while refuelling at 
Batavia on the homeward journey. 

The wireless transmitter and receiver 
installed in "Astraea," as in all the 
' ` Atalanta " class aircraft, for Imperial 
Airways, Limited, is known as the Mar- 
coni Type A.D.37A /38A equipment. 

directional receiving equip- 
ment. 

The Marconi- Robinson 
system of direction finding 
provides what is essentially 
a " homing " device to en- 
able the pilot to set his 
course on a known ground 
station. While the aircraft 
is on its correct course no 
signal will be heard from the 
direction finder when it is 
brought into operation with 
a special three -way switch 
in its central position. The 
alteration of the course will 
cause signals to be received, 
and by turning the switch 

first to one side and then to the other 
and listening to the relative strengths of 
the signal an indication is immediately 
obtained as to whether the aircraft is to 
starboard or port of its true course. The 

New Use for " Homing " Device 

After leaving Karachi we had departed . 

from the regular Imperial Airways routes, 
and between that station and Calcutta a 
good deal of direction- finding work and 
weather information was required. Cal- 
cutta also has a Marconi -Adcock direction - 
finding station, and several very good bear- 
ings were obtained from this station and 
checked with our own " homing " equip- 
ment. 

There was an incident of exceptional 
interest between Akyab and Rangoon, 
when communication was established 
with a homeward -bound Dutch machine 
belonging to the K.L.M. organisation. 
The Dutchman's course was checked with 
our " homing " device and was found to 
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By Air to the Antipodes - 
be approximately the same as our own. 
I therefore asked at what height he was 
flying, and we altered our own height ac- 
cordingly. It seems that this might be a 
very useful application of the " homing " 
device when flying in bad visibility and 
in the vicinity of other aircraft. 

The "Astraea's " Type A.D.37a,'38a Marconi 
equipment. On top is the transmitter and 
below it the receiver. The smaller instru- 
ment box contains the " homing " device. 

The first communication with Darwin 
(North Australia) was made just after leav- 
ing Sourabaya (Java), G -ABTL transmit- 
ting on 45.5 metres and Darwin answering 
on 4o metres. 

Crossing the Timor Sea (between Java 
and Australia) short -wave schedules had 
to be abandoned, as I was kept busy on 
600 -metre working with ships ; we also had 
good service from Darwin on this wave- 
band, from whom particulars of the land- 
ing- ground on Bathurst Island were re- 
ceived. After landing on Bathurst Island 
an hourly watch was kept with Darwin 
on 600 metres, there being no regular 
channel of communication between the 
island and the mainland, and a large 
number of messages was sent and received. 

On the Return Flight 

The final " hop " between Sydney and 
Melbourne covers an area well known for 
poor reception, due to the mineral proper- 
ties and screening of the Blue Mountains. 
No undue difficulty was, however, experi- 
enced by "Astraea," and although the 
maximum range with Sydney on 600 
metres was only about 200 miles, Adelaide 
came in very well on the same wavelength. 

The flight back across Australia was un- 

Wßw® gg 
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eventful, Darwin and Sydney being held 
practically all the way until arriving at 
Darwin. For the Timor Sea crossing we 
" homed " on Koepang (600 metres). 
Leaving Koepang, Batavia " PMH " was 
heard sending highspeed traffic on about 
44 metres. Suddenly, " PMH " began' 
calling " G- ABTL," and we had excel- 
lent communication. 

Singapore ' ` GEO " was worked on short 
waves soon after leaving Sourabaya. 

On the flight from Singapore we kept 
in touch with " GEO " and also Penang 
on short waves, atmospherics being very 
bad on long waves. 

Atmospherics were extremely bad front 
Calcutta to Karachi, and the value of 
short -wave working in these circumstances 
was exemplified by good reception of a 
number of short -wave stations, including 
Berlin and Moscow. 

Within a short time we were again at 
Karachi, and back on the regular air route, 
feeling that we were indeed Empire 
pioneers. 

BOOKS RECEIVED 
The Yorkshire Radio Book, by Leslie W. A. 

Baily, including the history of Broadcasting in 
the North from 1923 to 1933. Interesting 
notes concerning Northern stations, studios, 
and programmes of the personnel connected 
with them, a list of Yorkshire amateúr trans- 
mitters and sundry useful data. Pp. 84, with " 

numerous illustrations. Published by the 
Yorkshire Conservative Newspaper Co., Ltd., 
Change Court, Albion Street, Leeds. Price Gd. 

O o 
Hints and Kinks for the Radio Amateur. - 

Compiled by the American Radio Relay 
League, Inc., West Hartford, Conn., and 
comprising many luseful hints for use in the 

FOREIGN BROADCAST GUIDE 

BRESLAU 
(Germany). 

Geographical position : 51° 5' N. ; 17° E. 
Approximate air line from London : 745 miles. 

Wavelength : 325 m. Frequency : 923 kc,'s. 
Power : 60 kW. 

Standard time : Central European (one hour ahead of 
G.M.T.). 

Standard Daily Transmissions 
05.00 G.M.T., physical exercises from Berlin (except 

Sundays) ; 08.00 approx. (Sun.), sacred concert ; 

10.30, weather and news ; I I.00, concert ; 15.00-16.30, 
light concert (talk in interval) ; 19.00, news, followed 
by main evening programme ; 21.15, time signal, 
weather and news ; 21.30 -23.00 (except Mondays), 
dance music. 

Announcer : Man. 
Call : Achtung l Hier Schlesischer Rundfunk Breslau and 

Gleiu;itz. 
Interval signal : Metronome (200 beats per minute) 

and /or opening bars of Hoheifriedberger March, as 
under: 

._.sssI_r,._ Irse ra.a. ...m__....m rra .. 4tILIIIMP-.1U1aa. -7sV a afr 1...asLJOarrr1111-411<f.111 r Ir 

Closes down with good -night greetings, followed by 
Deutschland Veber Alles and /or the Nazi Horst Wessel 
marching song. 

Relay : Gleiwitz, 253 metres (1,184 kc /s.) 5 kW. 
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workshop, constructing receivers and trans- 
mitters, microphones, remote control, inter- 
ference elimination, power supply, aerials, 
earths, etc. Pp. 8o, with numerous illustra- 
tions and diagrams. Copies can be obtained 
in Great Britain from Mr. F. T. Carter, 
Flat A, Gleneagle Mansions, Streatham, for 
2s. 9d., post free. 

0 0 0 
Les Récepteurs Radiophoniques Modernes h 

la portée de tous, by Franck Duroquier, giv- 
ing constructional details of various receivers 
ranging from a simple crystal set to a six - 
valve superhet and a five -valve all -range set, 
with chapters on the upkeep, adjustment, and 
testing of these receivers. Pp. 195 +viii, with 
138 diagrams and illustrations. Published by 
Masson et Cie, Paris. Price 24 francs. 

Electrical Interference 
Questionnaire Now Available at 

Post Offices 
IF you suffer from electrical interference 

you will now be able to obtain an 
interference form from your local Post 
Office. " The Wireless World " recom- 
mended this simplification of the former 
procedure of having to apply, in writing, to 
the Engineering Department of the Post 
Office or through the intermediary of the 
B.B.C. 

The wording of the form is as follows: - 
IF interference is experienced when stations of 

the British Broadcasting Corporation are 
being received and it has been ascertained that 
the receiving set is in no way faulty, this form 
should be completed and forwarded by post. 

The interference will be investigated and 
particulars of the necessary stppression appara- 
tus will be furnished without charge. The costs 
subsequently involved in the permanent in- 
stallation of suppression apparatus cannot be 
borne by the Post Office. 
I. Are you using a valve set or a crystal 

set? If valve, state number of H.F. and 
L.F. 

2. Does your receiver draw any part of its 
H.T. or L.T. supply from the electric 
light mains? 

3. Has your set or aerial, etc., been altered in 
any way prior to the commencement of 
the interference? (Please give particu- 
lars.) 

4. (u) Are your neighbours simultaneously 
suffering the same interference as your- 
self? 

(b) Is the proportion of interference to 
music the same in neighbours' receivers 
as in your own? 

(c) To which British Broadcasting Station 
do you listen most frequently? 

(d) Is this Station affected by the inter- 
ference? 

(e) Is the Daventry Long Wave Station 
(5XX) affected? 

5. Do you know, and can you give the address 
of, any local listener who hears the inter- 
ference at a greater strength (in propor- 
tion to the broadcast transmission) than 
yourself ? 

6. (n) Does the interference cease when you 
disconnect (s) your aerial, (2) your earth, 
or (3) both? (Please ensure that your set 
is not oscillating when the aerial or earth 
is removed.) 

(b) Have you examined your aerial and 
earth wires and connections for frayed 
strands or bad joints? 

7. State periods when interference is most 
pronounced. 

8. If you are not a new listener, has the 
interference suddenly commenced? 

9. Can you give date when interference first 
noticed? 
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Post Office Research 
A Tour Round the New Experimental Station 

TO provide facilities for the investi- 
gation of technical problems, 
which yearly increase in num- 
ber, considerable extensions have 

recently been made to the Post Office 
Research Station at Dollis Hill, London, 
N.W. The new buildings, which were 
officially opened last Monday by the 
Prime Minister, are not, of course, 
devoted exclusively to jadio, but a great 
deal of extra space has been allotted to 
that important section. 

There are no secrets at Dollis Hill. As 
members of a Department of State de- 
voted to public service, the engineers in 
charge -as keen and well -informed a 
body of men as any in the country - 
were willing to discuss freely all the aspects 
of their work, and to describe every- 
thing that was going forward during 
our visit. 

One envies the Post Office its new 
screened room for testing high -gain 
receivers and for other work where the 
introduction of disturbing potentials from 
extraneous sources is likely to lead to 
inaccuracies. This laboratory is com- 
pletely lined with steel plates tin. thick, 
all joints being welded together ; air is 
admitted through " baffled " ducts, and 
even these can be closed up. The steel 
door has a double seal, and in order that 
the room may be isolated from the 

fier for modulation, while it is 
interesting to note that the corre- 
sponding receiver operates' on the 
super -regenerative prinicple, with 
a separate generator for the 
quenching frequency. 

Another interesting short- 
wave receiver of the " double 
superheterodyne " type, with 
triple detection, is being built for 
the Portishead station, which 
communicates with shipping. 
Directional reception is carried 
out, and as soon as the bearing 
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"To strive, to seek, to find." 

of the communicating ship has been 
ascertained, a corresponding adjustment 
of the transmitting beam is made from 
the receiver panel. 

In the acoustic laboratory, apparatus 
is installed for taking the frequency char- 
acteristics of loud speakers and micro- 
phones. There is also an " artificial 
ear " employed mainly for rapid testing 
of telephone receivers, which imposes the 
same acoustic load on the diaphragm ás 
dpes the human ear. 

All aspects of low -frequency amplifi- 
cation which affect the Post Office can 
be investigated. A particularly in- 
teresting constant -volume L.F. amplifier 
has lately been developed ; this piece of 

(Above). The non-reverberant- 
chamber for loud speaker tests 
is padded to a thickness of 

18 ins. 
(Left). A super- regenerative 
receiver for ultra -short waves. 

(Right). The " artificial ear " 
used in making graphical 
records of telephone character- 

istics. 

mains a local lighting battery is installed. 
Frequency measurements and standard- 

isation, both at H.F. and L.F., are 
naturally of considerable importance. 
The main laboratory where this work is 
carried out derives its primary standard 
frequency from a valve- maintained z,000- 
cycle tuning fork running at a constant 
temperature in a subterranean chamber ; 

the accuracy is of the order of three parts 
in ten millions. 

Short and ultra -short waves are occupy- 
ing much of the attention of the staff. For 
the use of a radio link as a supplement to 
the land lines, new transmitters and re- 
ceivers operating at between 4 and 6 
metres are in course of development. The The latest " double- beat " short-wave superheterodyne 
transmitter employs a Class " B " ampli- for communication with ships. 

apparatus embodies what may be 
described as A.V.C., as the output 
remains sensibly constant in spite of 
input variations up to 40 decibels. 

The laboratory which works on 
the elimination of electrical inter- 
ference with broadcast reception is 
well equipped with the appliances 
which cause this interference - 
motors, flashing signs, vacuum 
cleaners, etc. -in order that experi- 
ments can be conducted on strictly 
practical lines. The design of 
" stopper " coils for tramways is 
being studied intensively. 
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(Photo. : "p.S.T." 
MORSE QUEEN. Jean Hudson, 
the nine - year -old who has won 
the world's championship, Class 
" E," at Chicago, by transmit- 
ting code at 20 words per minute. 

Radio Conscious 

" 
BROADCASTI NG DAY " is to 1 be celebrated in Germany 

towards the end of November. 

A Radio Curfew 
TENANCY agreements for new 

workmen's flats at Seedley 
Road, Salford, stipulate that wire- 
less sets must be switched Off at 
II p.m. 

Budapest's Interval 
Signal 

1TIL the new Budapest trans- 
mitter is ready, the Hun- 

garian Radio Company will not 
alter the present interval signal, 
which consists of a nine -note 
melody produced by a musical 
box. 

Crystal Users in Austria 
NEARLY 17 per cent. of Aus- 

trian listeners still use crystal 
sets. The total number of regis- 
tered licence holders is about 
48,00o. The Austrian Govern- 
ment has declined to increase the 
amount of the licence fee by 25 
per cent. at the request of 
the broadcasting organisation, 
" Ravag." 

A Spanish Duel 
ABITTER duel is in progress 

between Barcelona Radio, 
EAJ1, and Radio Association of 
Cataloca, EAJI5, over the ques- 
tion of recognition as the official 
transmitting station for the new 
Catalan Regional Government. 
According to a correspondent, the 
situation is complicated by the 
fact that the Lucerne Plan assigns 
to Barcelona, capital of the 
region, . only one exclusive wave- 
length, namely, 274 metres. The 
only other available wavelength 
will be the common wave of 207 
metres, already used by some 
fifteen small stations in Spain. 
The indications are that Radio 
Barcelona EAJi will win the 
battle for this exclusive wave- 
length and the honour of repre- 
senting the Government. 
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NEWS of the WEEK 
Current Events in. Brief Review 

Rumours Denied 
SINCE the Amsterdam Confer- 

ence there have been persistent 
rumours of the forthcoming disso- 
lution of the Union Internationale 
de Radiodiffusion. We have been 
asked to state that such rumours 
are entirely without foundation. 

Running Commentaries 
on Films 

AN 
interesting novelty is featur- 
ing in the programmes at 

Radio -Toulouse in the shape of 
the broadcasting of sound films. 
The films are run through the pro- 
jector in the ordinary manner so 
that listeners hear the speech and 
music as at the cinema ; simul- 
taneously an observer gives a run- 
ning commentary on what he sees 
on the screen. 

Broadcasting Insect Notes 
HIGH notes which confound 

the best of loud speakers are 
the medium of conversation in the 
insect world -a thought which 
has prompted Professor Larsen, 
of Oslo, to devise a special 
microphone which will make in- 
sect noises audible to human ears. 
A correspondent suggests that the 
Professor might invent a direction 
finder to locate and destroy a cer- 
tain exceedingly elusive species. 

U.S. Broadcasting 
Dilemma 

ADILEMMA faces the American 
Federal Radio Commission. 

The Government has now granted 
ten new channels between t,5oo 
and 1,60o kc. /s to the Commission, 
and it is assumed that these are 
available for broadcasting pur- 
poses. Consequently the Com- 
mission has been bombarded with 
requests for these; wavelengths 
from various stations in the I.S. 
The Commission feels, however, 
that the best policy, in order to 
avoid interference fròm stations 

Sü11S1411:,`.!, 

I.E.E. Wireless Section 
AT a meeting of the Wireless 

Section of the Institution of 
Electrical Engineers at 6 p.m. on 
Wednesday next, November 1st, 
Mr. G. Shearing, O.B.E., B.Sc., 
will give an inaugural address as 
Chairman of the section. 

" Music from the Air " 
ti Thursday next, November 
2nd, Mr. Martin Taubmann 

will demonstrate the " Elec- 
tronde " at a meeting of the Gol- 
ders Green and Hendon Radio 
and Scientific Society at the 
Hampstead Public Library. The 
meeting will open at 8.15 p.m., 
when Mr. H. J. Barton Chapple, 
\Wh.Sch., B.Sc., will give an in- 
troductory address. Readers of 
The }fireless World will be wel- 
comed. 

German Post Office and 
Television 

\TERESTING plans for tele. 
vision are discussed in an offi- 

cial statement of the German Post 
Office. At a conference held on 
October 16th, between the Ger- 
man Ministry of Posts and the 
Broadcasting and Television 
Authorities, it was stated that re- 
search is now to be concentrated 
on 18o -line images with the reten- 
tion of the present number of 
frames per second, namely, 
twenty-five. The existing high - 
power ultra short wave trans- 
mitter at Berlin is to be adapted 
to the new system and the work 
should be completed within two 
or three months. In the mean- 
time the television industry will 
produce a number of suitable new 
television receivers. 

The second ultra "short -wave 
transmitter is to be used for the 
transmission of sound as well as 
vision, and this will be completed 
by April next, when the transmis- 
sion of sound films will be tried. 

The German Post Office ox- 

MIDNIGHT OIL was 
burned to secure for 
H. L. O'Heffernan 
(G5BY) this medallion 
issued in the recent 
International Relay 
Competition to entrants 
who were first in their 
respective countries. 
G5BY obtained Io,86o 
points and topped the 
British list for the fifth 

consecutive time. 

in Mexico and Canada, will he to 
make a free gift of this frequency 
band to one or other of these 
countries. 

If this course should be fol- 
lowed, American stations may 
allege unfair treatment, and the 
Commission is faced with an un- 
pleasant dilemma. If in this case 
charity begins at home, inter- 
ference may make itself felt from 
abroad. 

plains that it is anxious to de- 
velop television so that it may be- 
come an integral part of the 
broadcasting programmes as só(n 
as possible. Germany, it is ex- 
plained, must retain the " advan- 
tage which it has at prese ut 
gained in television technique 
over developments in other 
countries." 

Bouquet from U.S.A. 
AN indirect compliment is 

sometimes more satisfying 
than the most outspoken praise. 
We have reserved a special place 
in our scrap -book for the follow- 
ing graceful tribute from a corre- 
spondent of our contemporary, 
Radio News, New York: " I wish 
to express my appreciation of 
Radio News, which I have now 
taken for six months. While I 
consider . The Wireless World is 
the best weekly from the point 
of view of an English book, there 
is no monthly magazine on the 
market that in any way ap- 
proaches Radio News for value." 

New Musical Instruments 
AMICROPHONE class has been 

opened at the Paris Ecole 
Superieure de Musique under the 
direction of M. Eric Sarnette. 

An interesting by- product of re- 
cent tests at the School has been 
the invention of several new musi- 
cal instruments which are stated 
to be specially suitable for the 
microphone. 

It is surprising that inventors 
have not given more attention to 
the development of instruments 
favourable to modern electrical 
transmission. It has yet to be 
proved that the musical instru - 
ments now generally in use are the 
last word so far as broadcasting 
is concerned. 

Wireless League Handbook 
WHAT the Wireless League is 

and what it does is brightly, 
set forth in the newly published 
handbook of the Wireless League, 
issued from the headquarters, 12, 
Grosvenor Crescent, London, 
S.W. 1, price 6d. In addition to 
articles by the' IIon. Sir Arthur 
Stanley and Captain Ian Fraser, 
M.P., the booklet includes some . 
useful " don'ts " for the wireless 
user, hints on fault finding, and 
information on wireless law. 

Interference to Order 
SPECIALLY manufactured static 

is now applied to radio chassis 
on test at the Marconiphone factory 
at Hayes, Middlesex. For obvious 
reasons, the electric power mains 
at Hayes are steady and accurate; 
but it has been realised that a 
chassis which has been up to stand- 
ard on works test might be very 
noisy on' bad mains. - So a certain 
section of the mains circuit, which 
has been isolated, is fed with inter- 
ference of a particularly obnoxious 
kind from a 70o -cycle oscillator 
with a heavy second harmonic.' 
The engineers consider that this 
oscillator gives conditions equal to 
the worst kind of mains ever likely 
to be encountered. 

" The Wireless World " 
A.V.C. Throe 

TN the table of Voltages and 
1 Currents for this receiver which. 
appeared in The Wireless World 
for October loth, 1933, the output 
valve was given as type Pen 4VA 
instead of AC/ Pen; the figures, of 
course, are correct for the latter 
valve. 

Page 343 follows after Programme' Supplement. 
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BROADCAST BREVITIES 
" House of Mystery " Broadcast 

To- morrow 
IF the first vaudeville programme from the 

St. George's Hall studio to- morrow night 
(Saturday) sounds thin and sepulchral, do 
not put this down to' the natural " spooki- 
ness " of the place ; the hollow sound will be 
due partly to the fact that on this occasion 
there will be no audience. 

The engineers are now experimenting 
with the acoustics of the hall, and already 
the stage has been somewhat extended to 
bring the performers outside the proscenium 
arch. 

Studio Audiences of 600 
In the fullness of time select audiences 

will be admitted to St. George's Hall just as 
they now attend vaudeville performances at 
Broadcasting House and " No. io,'' but 
there will, of course, be no question of pay- 
ment as the B.B.C. is not taking out a 
licence as in the case of the Concert Hall at 
headquarters. 

St. George's Hall will comfortably con- 
tain at least boo persons, so at this rate the 
B.B.C. should soon cut down the length 
of that waiting list. 

Now is the time to apply for admission. 

A Secret 
Meantime, it is said that the B.B.C. chiefs 

are gazing longingly at the Queen's Hall 
itself ! But perhaps on this point I had 
better say no more at the moment. 

L,1 

Filming Broadcasting House 
MR. JOHN GRIERSON, the film pro- 

ducer, has wisely (I think) decided to 
omit the love element in his film of Broad- 
casting House, the scenario of which is now 
nearly ready. So certain writers who have 
tried to liken the new film to " Grand 
Hotel " are, in some respects, off the track. 

"Grand Hotel" 
The only real point of resemblance will 

be in the scenes of that impressive entrance 
hall with its ceaseless flow of visitors. But 
there again, if I remember rightly, nearly 
all the callers at Grand Hotel secured 
admission, but as anyone who has waited 
in the vestibule at Broadcasting House 
knows, not a few visitors there are turned 
empty away. Which, from the listener's 
point of viw, is a good thing. 

In this connection I sometimes think that 
those who condemn the B.B.C. programmes 
might soften their tone if they knew how 
many turns are not broadcast. 

a 

The Power of Droitwich 
A5 exclusiv eh- stated in these columns in 

the issue of September 28th last, the 
new Droitwich transmitter, it is now 
officially announced, will employ a power 
far in excess of the nominal loo kW. 
Actually 15o kW will be employed in the 
aerial, although, as I'have already said, it 
will be possible to secure an output of 
200 kW. 

Scrapping the Nationals 
It is common knowledge, of course, that 

the opening of Droitwich will see the end of 
the London, West and North National 
stations. Because West and London 
National are already sharing a wavelength, 
this will mean that the closure of the three 

By Our Special Correspondent 

Nationals releases two wavelengths, one of 
which will be allotted to the new North 
Eastern station at Newcastle and the other 
to the North Scottish at Culloden. 

The scheme may look all right on paper, 
but I may, like a writer in The Daily Tele- 
graph, " be permitted to entertain a 
doubt." 
Doubtful Advantages 

All along the South Coast listeners are 
even now complaining of poor reception of 
the National transmissions. Complaints are 
strongest in Kent, where people rely on the 
London National transmitter. Is it to be 
expected that they will secure happier 
results when restricted for their National 
programmes to the Droitwich transmitter? 

Maybe, or maybe not. 
High Power at the New Northern 

Stations 
I hear that work on the new transmitters 

will be begun before the autumn of next 
year, when Droitwich enters into regular 
service, so that Scotland and the North 
generally may expect the new era of power- 
ful reception by midsummer, 1935. Both 
North Eastern and North - Scottish will have 
an aerial power of not less than 75 kW. 

Their's But to Do or Die 

THE spirit of the Inquisition is afoot in 
Broadcasting House. From personal 

friends among the staff, I learn that the 
utmost surprise has been occasioned by the 
circulation of a form requiring them to give 
a more or less complete record of their 
careers since leaving school. 

What is the motive behind this? 

And Across the Channel 
Contact with wireless seems to stimulate 

this inquisitorial habit. A Paris friend tells 
me of the dissatisfaction among French 
listeners at the number of questions which 
have to be answered before a listener can 
secure the now necessary wireless licence. 

Desperate Case 
The other clay a 

prospective French 
licensee, goaded to 
desperation, sent his 
local postmaster an 
application for a 
licence together 
with the following 
information : '' I 
was born on the 
31st July, 1899, at 

I married my 
wife, who is a 
blonde, on the 3oth 
September, 1920. 
Of my six children, 
the three first have 
had measles. My 
grandparents are 
dead, likewise my 
father, but my 
mother survives. 
My father -in -law 
was a Brussels 
sprouts merchant. 
I trust these par- 
ticulars will be help- 
ful in the collection 
of the radio tax. 
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Off j` to Canada 
WITHIN a fortnight's time Mr. Malcolm 

v r Frost will start off for Canada to blaze 
the trail of Empire broadcasting over there. 
He will take with him copies of the eleven 
records which he has already successfully 
disposed of in South Africa, Australia, and 
other parts of the Empire. 
More Canned Programmes 

On his return from Canada, Mr. Frost 
will, I understand superintend the produc- 
tion of more records. These " canned " 
programmes, representative of the best 
types of B.B.C. transmission and ranging 
from radio drama to vaudeville, have in- 
fused new blood into the Empire and 
Colonial programmes, and have actually 
helped to raise the standard of local pro- 
duction. , te, 

More " America Calling" 
AS in the case of his previous effort, Eddie 

Pola's projected programme for Nov- 
ember 16th and 17th, " America Calling 
Again," is a burlesque on American broad- 
casting. Dave Burns will impersonate Jack 
Pearl as " Baron Munchausen," America's 
foremost Dutch dialect comedian who 
created the expression, " Vass you dare, 
Sharlie? " 

Other artistes who will be impersonated 
are Al Jolson, The Mills Brothers, and Bing 
Crosby. The Mills Brothers will be imper- 
sonated by the Moderniques and Bing 
Crosby by Al Bowley. Eddie Pola will 
again appear as the announcer. 

Anyway, It Got There 
A READER writes : " When Mr. Martin 

Hussingtree wrote ' The Wrong 'Bus,' 
the little thriller which the B.B.C. 
broadcast the other evening, did he intend 
that the omnibus should be gearless? 
Either the ' Effects "bus had no gears, or it 
made a marvellous getaway on top." 

How do I know what was in Mr. Hussing- 
tree's mind ?. 

DISTINGUISHED VISITORS. " Radio City, " New York, was recently 
visited by Marchese Marconi. This photograph, taken on the roof of the 
Rockefeller Building, shows (left to right) : Mr. M. H. Aylesworth, 
President of the N.B.C., Mr. Hugh S. Robertson, Marchesa and Marchese 
Marconi, Mr. David Sarnoff, President of the R.C.A., and Col. Arthur 

Woods, President of the Rockefeller Centre. 
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UNBIASED 
Droll Remark 

IN 
a recent case in America in which the 

finances of a small wireless firm were 
being investigated, it was stated by coun- 
sel that the company in question had been 
able to keep afloat in spite of a devastating 
fire which had occurred at the works. 

We are accustomed to judicial humour, 
but, at the same time, I thought that it 
was in rather bad taste for the judge to 
suggest that learned counsel had been 
guilty of a slip of the tongue by using 
the words ." in spite of " instead of 
"owing to." 

Epoch - Making 
SUCH remarkable progress has been 

made in radio -technique during the past 
few years that I hesitate to draw attention 
to any particular discovery and to apply 
the hackneyed but exceedingly expressive 
term " epoch- making " to it. However, 
common justice to an inventor demands 
that I must. 

The discovery, which is truly breath- 
taking in its very audacity, is reported 
in one of the more progressive of our great 
newspapers, and is to the effect that a 
citizen of the no mean city in which this 
particular journal circulates made the re- 
markable discovery that a loud speaker 
could be " worked with a signal current 
passed through a human body." In other 

Tears rolling down my bib. 

words, by disconnecting one terminal of 
the loud speaker and grasping it with one 
hand and the wire with the other, signals 
could still be heard ; and, just to show that 
there was no deception, this miracle was 
demonstrated to a reporter of the paper 
concerned. 

Now, I have to confess that when I first 
read this account I nearly did a grave 
injustice to the inventor, for I erroneously 
thought that I had read something like 
it years before ; indeed, I had a distinct 
recollection of the tears rolling down my 
bib when I first saw the stunt performed 
by my mother. But I was wrong, and 
humbly apologise for it. 

By FREE GRID 
My mother, ardent experimenter that 

she was, merely did it by clutching at one 
wire, but she has been left far behind, for, 
although it is admitted that it has been 
done previously with one wire, the epoch - 
making discovery has been made that it 
can still be done even if a number of wires 
are grasped in the hand. 

My Distinguished Reader 
JUDGES are notoriously conservative in 

their outlook, and are apt to look upon 
all the great discoveries of science with the 
codfish eye of suspicion, as witness their 
repeated and plaintive demands : " What 
is a double- diode -triode? " 

It is quite evident, however, from re- 
cent evidence which has come to light that 
this attitude of mind is fast waning, and 
that judges are beginning to " take cog- 
nisance " of things outside their immediate 
ken, even to the extent of reading the 
few humble words which I pen every week 
in The Wireless World. The case in 
question was one in which a gentleman 
was accused by the police of breaking into 
a place of entertainment and rifling the 
safe, the sole evidence for this outrageous 
charge being that the police happened to 
discover a finger print which corresponded 
with that of the gentleman. The police 
alleged that the chances were four billion 
to one against anybody else possessing a 
similar finger print, and, since there were 
not four billion people in the world, they 
regarded the case as proved. 

His Lordship, however, mindful of the 
great finger -print controversy which raged 
in my columns twelve months ago, thought 
otherwise, and said so in no uncertain 
terms in his summing -up, with the result 
that the gentleman was found guiltless and 
discharged. 

It is truly astonishing and, indeed, 
somewhat terrifying to think that, had not 
the judge read the irrefutable evidence 
which appeared in The Wireless World 
last year to the effect that finger prints 
can be forged, a fellow -man would even 
at this moment have been enduring all the 
discomforts of sleeping without a mattress, 
which I can assure you from personal ex- 
perience is no light matter. 

Stock Replies 
T HERE are many queer ways in which 

ardent collectors indulge in their 
passion, and I suppose that the postage 
stamp malady is really the most common 
of them all. 

But the most curious of all the collect- 
ing hobbies is that indulged in by a sturdy 
Lancastrian who was my stable companion 
when journeying down from Manchester 
to London the other day. Our conversa- 
tion had passed naturally and easily from 
horse- racing to radio, and this led directly 

to my friend telling me of his particular 
collecting mania, which was to acquire a 
complete set of the innumerable stock 
letters which the B.B.C. send out to all 
their correspondents. The Corporation 
has, so he alleged, a stock reply to suit 
every conceivable question under the sun, 
and it is his one ambition in life to frame 
a letter in such a manner that none of the 
stock replies will do, and a special letter 
will become necessary. So far, however, 
he has been baffled in all his efforts, with 
the result that he now has several trunk - 
loads of stock letters which, according to 
a direction in his will, shall pass to the 
nation on his demise. But he still has 
hopes of fulfilling his ambition to drag a 
special letter out of Portland Place before 
he passes finally into the hands of the 
mortician. 

So far he has been baffled. 

He has so fired my imagination that I 
am even tempted to have a go at the game 
myself. It must be far more exciting 
than collecting bookmakers' demand 
notes or publishers' "rejection slips," in 
which so many people wantonly indulge 
nowadays. 

At present the gem of my companion's 
collection is a stock letter sent from Savoy 
Hill many years ago, and signed by my 
old friend Captain Eckersley at a time 
when he and I were in America together. 

When Ignorance is . . 

ISEE that a well -known scribe is urging 
his readers to take up the B.B.C.'s new 

German course on the grounds that the 
knowledge sò obtained would be " particu- 
larly . valuable in touring the Continent." 

Speaking from a fairly wide experience 
of touring the Continent, I must say that, 
more often than not, a lack of linguistic 
knowledge has often been even more valu- 
able to me. In particular, I have found, 
when travelling in a German Schnellzug 
without the necessary supplement, that a 
wooden expression and a bland " ignor- 
ance " on my part of any other language 
than Sanskrit has often reduced the ticket 
inspector to a nervous wreck and enabled 
me to get away with it, while others simi- 
larly situated but foolish enough to trot 
out a few halting phrases learned from the 
B.B.C. have been badly stung. 



Wireless World, October 271h, 1933. '345 

Further Poles on the 

Nerv Monodial Super 
The Alterations Needed for the 

British Heptode 
WHEN the New Monodial Super 

was described in The Wireless 
World the only Pentagrid valve 
available was of American 

origin, and it was employed owing to the 
undoubted advantages of this type of valve 
over the only alternative -the conventional 
two -valve circuit. A British equivalent, 
the Ferranti VHT4 Heptode, however, is 
now made, and many requests have been 
received from constructors for an indica- 
tion as to its suitability. Tests have been 
carried out with many different specimens, 
therefore, and it may be said at once that 
it has been found to be an entirely satis- 
factory alternative to the 2A7. 

Fortunately, the valve is designed to 
operate with the same applied voltages, 
except on the heater, which follows the 
standard British rating of one ampere at 
4 volts, so that changes in the anode and 
screen supplies are unnecessary. The only 
alterations from the original specification 
which are required in order to use the new 
valve, therefore, are the omission of the 
2 -ohms heater resistance (R3 on the 
original circuit diagram) and the replace- 
ment of the American valveholder by a 7- 
pin British type. If the Clix chassis 
mounting type be used, no change is 
needed in the size of the hole in the 
chassis. 

The 2A7 valve originally used in the New 
Monodial Super is shown here. The employ- 
ment of the Heptode involves little alteration. 

The control grid of the tetrode portion 
of the valve is connected to the terminal 
on the top of the bulb, as in the American 
type, but the connections to the valve-. 
holder are arranged differently. In 
order to avoid any chance of error, 
therefore, a practical wiring diagram of the 

By 

W. T. COCKING 

THE use of 
a British fre- 

quency - changer valve in the New 
Monodial Super is dealt with in 
this article, together with questions 
arising through the use of a different 
output stage. Indications as to 

testing procedure are also given. 

appropriate portion of the receiver is in- 
cluded with this article. The performance 
of the receiver with the British valve is in 
no way different from that with the 2A7, 
and the instructions for ganging and 
operating the set which were given in the 
constructional articles still hold good, and 
without any amendment. It is felt, how- 
ever, that some further general notes may 
prove helpful. 

Alternative Output Stage 

Many builders are desirous of using the 
new receiver chassis in conjunction with the 
2i watts or 5 watts power chassis of the 
original Monodial. So far as voltages and 
currents are concerned this is permissible, 
and no alteration is necessary either to 
the receiver or the power chassis. In order 
to maintain the correct loading on the low - 
pass filter, however, a io,000 ohms r watt 
resistance should be connected across the 
L.F. transformer primary. As the output 
stage with one of these older power units 
is not of the push -pull type, the possibili- 
ties of L.F. feed -back are increased, and 
there is some risk of motor -boating. It is 
a wise plan, therefore, to increase the 
capacity of the second detector anode cir- 
cuit decoupling condenser C2I to 8uF ; if 
an electrolytic condenser be used, ample 
space for mounting it on the chassis is 
available. 

Should motor -boating occur when using 
the push -pull output stage it will be evi- 
dent that it is a sign of an unusual amount 
of L.F. feed -back. It is, therefore, indica- 
tive that one of the output valves has be- 
come defective, and that the output stage 
is no longer correctly balanced. Some care 
in diagnosing the cause of the trouble 
should be taken, however, since an audible 
effect very similar to motor-boating, and 
thus likely to be mistaken for it, can recur 
through a' very different cause. 

The receiver and its power unit 
are here seen with the new valve 

in situation 

Should H.F. or I.F. instability be pre- 
sent in any receiver fitted with A.V.C. 
the audible effect is almost indistinguish- 
able from motor -boating. This is readily 
understandable when it is remembered 
that self -oscillation leads to a large detector 
input, and this in turn means a large bias 
on the controlled valves. As a result, these 
stages stop oscillating, the detector input 
drops, and the bias returns to its normal 
value, when instability once more sets in 
and the whole cycle is repeated. 

Instability in a receiver such as the New 
Monodial, of course, is an unlikely event, 
but it may be useful to indicate the danger 
points which may be found not only in this 
set, but in any superheterodyne. The first 
is the gang condenser, for it is essential 

The 2A7 valve is shown on the left and the 
VHT4 on the right ; the different arrange- 

ment of the pins can clearly be seen. 

that the frame of this component be 
earthed at each end. If it is not, the 
single earth connection will act as a com- 
mon coupling to the signal frequency cir- 
cuits, and instability, poor ganging, and a 
low degree of preselection will be found. 
The second danger point is the anode cir- 
cuit of the frequency changer, for this lead 
must not be allowed to pass close to the 
H.F. valve or any of its grid circuit corn - 
ponents. A spacing of at least two inches 
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Further Notes on the New Mondial Super - 
between the anode lead and the H.F. valve 
circuits must be allowed. 

Testing and the A.V.C. System 

Apart from such obvious errors as poor 
connections, no troubles are likely other 
than through the unfortunate event of one 
of the components proving defective. 
Should this occur its tracing may be ham- 
pered by the A.V.C. system, so that it is 

The practical wiring diagram of the frequency 
changer portion of the set embodying the 

British valve. 

a great help to be able to cut this out of 
circuit. This may readily be done by 
short -circuiting C15, and by placing the 
local- distance switch at local the noise 
suppressor resistance RR9 may be used as 
a manual sensitivity control. The receiver 
then functions without A.V.C., and its 
performance may more easily be judged 
by those unaccustomed to handling a set 
fitted with automatic volume control. 

A specimen receiver, with the necessary alter- 
ations from the original model for the 
inclusion of the Ferranti VHT4 Heptode, is 
available for inspection ai 116, Fleet Street, 

London, E.C.4. 

Wor'Ilcl 

Interference 
Progress of I.E.E. Committee's 

Investigation 
The Committee on Electrical Interference 

with Broadcasting set up by the Institution of 
Electrical Engineers held its second meeting oc 
Thursday, October 5th. This Committee, it 
will be remembered, was set- up as a direct 
result of the recommendation put forward by 
" The Wireless World " in November last, that 
the I.E.E. was the proper body to undertake the 
task, as being truly representative of the elec- 
trical industry of this country. 

SINCE TNCE the last meeting of the Main Com- 
mittee, four sub -committees, we are in- 
formed, have been engaged on the - 

consideration of means which might be adopted 
and the cost of such means to render future 
plant and appliances non -interfering. Con- 
sideration has also been given to possible 
methods for dealing with interference apart 
from suppression at the source. 

The report of the sub -committees was con- 
sidered in detail and accepted. The investiga- 
tions have included such items as lifts, trolley 
omnibuses, domestic appliances, and other 
apparatus. 

The work of the sub -committees indicates 
that devices for the suppression of interference 
from many items of electrical plant, particularly 
domestic appliances, could be incorporated in 
future designs at a reasonable cost. Further 
investigation is necessary on some of the larger 
items of plant, and tests of a quantitative 
nature are being carried out by the British 
Electrical and Allied Industries Research Asso- 
ciation on such items. 

The Committee reviewed various possibilities 
of bringing suppression devices into general use 
without having recourse to legislation. 

It was emphasised that for the suppression 
of much of the electrical interference which 
exists at present, goodwill and co- operation will 
be necessary among a large number of interests. 

Pending the result of the further investiga- 
tions which are now being carried out, it was 
agreed that co- operation should be sought with 
the manufacturers and other interests affected 
on the basis of the interim report of the sub- 
committees, and efforts are being centred in 
this direction. Consideration was also given 
to the possibility of international action on the 
question of electrical equipment embodying 
suppression devices, and arrangements were 
made for a British National Committee to be 
set up to consider this question. 

The Radio Industry 
AUSEFUL little accessory for use with 
Henley's Solon soldering -iron has just been 

introduced. Known as the Solon Solder Pot, it 
is intended for clamping on the body of the 
iron, where it will maintain a sufficient quantity 
of solder in a molten state for tinning the ends 
of wires, etc. It costs one shilling. . 0 0 

Mr. R. J. Durand, late of the B.B.C., who 
was in charge of the reproducing equipment at 
the Olympia, Manchester, and Glasgow exhi- 
bitions, has now joined the City Accumulator 
Company. He is to take charge of the C.A.C. 
showrooms at 4, Surrey Street, Strand, London, 
W.C.2. 

O O O 
Philips are now marketing a loud speaker 

and a pick -up ; the former is of the permanent 
magnet type and is supplied with suitable 
transformers for pentode, triode, Class " B " 
and Q.P.P. output valves. 

c o 0 
A newly formed company, the Marine Elec- 

trical Equipment Co., Ltd., Gambrell Works, 
Merton Road, Southfields, London, S.W.18, is 
producing a series of radio-telegraphic and tele- 
phonic transmitters for commercial service. 
The apparatus, which is fully described in a 
booklet just received, includes complete ship 
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sets and also low- powered radio -telephone in- 
stallations for fishing craft and yachts, as well 
as direction finders and lifeboat equipment. 

ö 0 
It is significant that _the firm of E. K. Cole, 

Ltd., which has always concentrated on mains - 
operated- receivers, are now producing a bat- 
tery- operated version of their well -known 
seven -stage superheterodyne, .Recent technical 
improvements in battery -fed output stages are 
responsible for this change of policy. 

O O O 
Ferranti's announce the introduction of a 

new superheterodyne -the Lancastria Magna 
at 15 guineas. The stnaller'original model is 
now known as the Lancastria Parva, and costs 
131 guineas. - - 

O . 
Change of Address 

Mavox Radio, Ltd., from 17, Maddox. Street, 
London, W.1, to 21, Store Street, Tottenham 
Court Road, London, W.1. (Museum 9228.) 0 0 0 
Catalogues Received 

British Insulated Cables, Ltd., Prescot, 
Lancs. -B. r wireless condensers. 

S. Smith and Sons (M.A.), Ltd., Cricklewood, 
London, N.W.2. -" Anodex "' dry batteries. 

Siemens Electric Lamps and Supplies, Ltd., 
38-39, Upper Thames Street, London, E.C.4.- 
" Full -o -Power " radio batteries. 

The Marine Electrical Equipment Company's 
direction finder, with receiver unit mounted 
on the column supporting the rotating loop. 

Wilkins and Wright, Ltd , Holyhead Road, 
Birmingham. -" Utility " condensers and 
other wireless components. 

British Ebonite Co., Ltd., Hanwell, London, 
W.7. -Price list of ebonite panels, rods, tubes, 
etc. ; also " Handbook of Tuning Coils," with 
illustrations and winding data. 

Amplion (1932), Ltd., 82-84, Rosoman 
Street, Rosebery Avenue, London, E.C.1.- 
Amplion loud speakers and components. 

Trevor Pepper, 48, Wake Green Road, Mose- 
ley, Birmingham. -" Seradex " eliminators, 
battery chargers and rectifiers. 

Chas. A. Osborn, 21, Essex Road, Islington, 
London, N.1. -Radio cabinets. 

Webb Condenser Co., Ltd., 42, Hatton Gar- 
den, London, E.C.r.- Variable condensers and 
components. 
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Teisen "464' 
r-- 

FEATURES. Type. -Table model A.C. mains receiver 
for use on outdoor or mains aerial. Circuit: H.F. pentode 
stage with iron -cored tuning coils grid detector with reaction 
-power pentode. Full -wave valve rectifier. Controls. -(1) 
Main tuning (with trimmer). (2)W ave-range. (3) Reaction. 
(4) Selectivity control. (5) Tone control. Price. -9 guineas. 
Makers.- Telsen Electric Co., Ltd., Aston, Birmingham. 

A Well - finished Receiver at a 
Low Price 

ONE of the first things to attract 
attention in view of the very 
reasonable price of this receiver is 
the exceptionally good finish and 

clean workmanship. From this point of 
view it will bear the closest examination 
not only in the cabinet work, but in every 
detail of the chassis. 

The bright- finished steel framework of the 
chassis is proportioned to give a neat and 
compact layout, and is unusually rigid, the 
edges of the metal having been turned up for 
strength in the bending process. The 
chassis is held in position in the cabinet by 
rubber -bushed screws in the base, and is 
pulled up to the front panel by additional 
bushed screws passing through extensions of 
the side members. A rubber ring makes an 
effective seal between the periphery of the 
moving -coil loud speaker and the cabinet. 

The loud speaker is of slightly larger 
dimensions than usual, and the sound out- 
put, both from the point of view of volume 
and quality, would do credit to a set of far 
higher price. A tone control is fitted, and 
with this set towards the " high " position 
the reproduction is clear and crisp. There 
is very little background noise or mains 
hum, and this 'undoubtedly adds to the 
effect of realism. 

A " straight " three -valve circuit has been 
adopted, and the H.F. stage includes iron 
cored coils and one of the latest H.F. pen- 
tode valves. An all -metal ' ` Catkin " valve 
is used in the detector stage, and is followed 

by a power pentode 
output valve. The 
rectifier is a full - 
wave standard valve 
of the " Micro - 
mesh " type. 

There are t w o 
tuned circuits, and 
the ganged tuning 
condenser is pro- 
vided with a n 
auxiliary trimmer 
controlled by a 
spindle passing 
through the main 
control knob. Both 
tuned circuits a r e 
arranged as loose - 
coupled trans- 
formers, and r e- 
action is applied to 
the intervalve cir- 
cuit from the detec- 
tor. To assist selec- 
tivity, a series vari- 
able condenser is 
connected in the 
aerial lead. This is 
automatically short - 
circuited in the 
maximum position in order that the 
sensitivity of the set may be available under 
conditions which do not call for a higher 
degree of selectivity. 

We were particularly impressed 
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'Receiver 
sensitivity, and for a set of its type the 
range is definitely above the average. 
Many of the medium -wave stations, such 
as Brussels, Langenberg, and Fécamp, came 
through in daylight with as much volume 
as many three -valve sets give under night 
conditions. 

As regards selectivity, care must be taken 
to see that the tuned circuits are accurately 
aligned, otherwise the performance in this 
respect might be easily misjudged. How- 
ever, with due care in tuning and by close 

H.F. VALVE 

COSSOR M S -PEN 

IRON -CORED 
TUNING COILS 

DETECTOR VALVE OSRAM MH4 
;- OUTPUT VALVE 

MAZDA AC /PEN 

RECTIFIER 
VALVE 

STANDARD 
R2 

MAINS AERIAL 

CONNECTOR 

ON -OFF 
SWITCH 

MAINS PLUG 

EXTERNAL LOUD SPEAKER 

PICK-UP 
TM Wi eless World 

COPYRIGHT 

The pressed -steel chassis forms a compact and rigid unit. 

full 

by the 

attention to the adjustment of the " Separa- 
tor " and reaction controls, the London 
National and Regional transmitters could be 
confined in central London to band widths 
of 230 -280 and 3oo-390 metres respectively. 

On l o n g waves 
Daventry and Radio - 
Paris can be tuned - 
in clear of each other. 

There can be little 
doubt that this set 
will more than 
satisfy the require- 
ments of the man 
of limited means, 
and from the 
point of view of 
quality of workman- 
ship and material it 
is fit to be ranked 
with sets of much 
higher price. 

Complete circuit diagram. The coil at the bottom of the aerial coupling circuit is inserted to prevent break- 
through of medium -wave stations on long waves. 

NEXT WEEK'S 
SET REVIEW : 

SUNBEAM 
MIDGET 
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Letters to the Editor :- 
V alv es or Stages ? 

Wireless World, October z7th, 1933. 

Electrostatic Speakers : Ohms per Volt : Output 
The Editor does not hold himself responsible for the opinions of his correspondents 

Valves or Stages? 
THE recent correspondence between Mr. 

Baggs and Mr. Barry Kay cannot be 
other than inconclusive if conducted on its 
present terms. Mr. Baggs maintains that, 
since nomenclature by both valves and 
stages must be misleading in respect of many 
details of design, it would be better to leave 
even the main framework of receivers alto- 
gether unspecified. Mr. Kay, on the other 
hand, apparently intoxicated with the in- 
genuity of the new designation, does not 
seem to envisage the fuller description of 
sets, but rests content with a considerable 
degree of vagueness. 

A parallel may be drawn from the case 
of motoring. Those who held that cars 
should only be advertised on the basis of 
the number of their cylinders could never 
be made to agree with those who held the 
same 'view in respect of their horse -power. 
In either case it is clear that what is wanted 
is not alternative erroneous systems, but a 
fuller system which can give rise to no mis- 
apprehensions,. The number of valves is 
necessary to give an estimate of costs of 
replacement ; the number of stages, an esti- 
mate of performance. 

But it is also clear that radio sets have 
now become such complex pieces of 
machinery that even the conjunction of 
valves and stages cannot adequately describe 
their abilities. If nothing were known about 
a certain car save that it had eight cylinders, 
it could not be positively affirmed that it 
was better than another car with two, for 
the relative efficiencies with which these 
cylinders were used might differ widely. 
Similarly, a four -stage set might be very 
inferior to a three -stage set if the first con- 
tained a detector and three low- frequency 
stages, and the second was a normal 
The motoring public has set itself to master 
the intricacies of differing design, and is now 
well acquainted with fluid flywheels, auto- 
matic clutches, self -changing gear boxes, 
and so forth. There is no reason why the 
ignorance of the radio public, if such ignor- 
ance exists, should be pampered and en- 
coruaged. If it does not exist, there is still 
less reason. 

There is no danger of misunderstanding 
in providing figures for the sensitivity, selec- 
tivity, and degree of automatic volume con- 
trol, of all receivers. In America, the input - 
output ratio for the first figure has been 
related td a standard base ; selectivity can 
be defined in terms of the detuning in kilo- 
cycles required to reduce a signal by a given 
proportion ; while the effect of A.V.C. may 
be displayed by a simple graph. All these 
factors are within the understanding of the 
public, if they were carefully explained. 
Nothing but harm can arise from hazy, and 
ill- defined statement. This type of error is 
well exemplified in the mention, criticised 
by " Free Grid," and made by Mr. Taylor, 
and no less an authority than Messrs. Fer- 
ranti, of " anode -to- cathode- streams." The 
reversal of these streams would, I feel sure, 
require the exercise of as great Authority as 
once reversed the waters of the Red Sea. 

R. J. SPOTTISWOODE. 
Oxford. 

Electrostatic Speakers 
MANY thanks to WIRELESS WORLD and 

Mr. Scroggie for the excellent articles 
on the electrostatic speaker ; a device which 
until now, in my opinion, has not received 
the attention it deserves. Experience has 
shown me that there is one practical point 
which it is very easy to overlook when, de- 
signing a dual speaker combining electro- 
static and moving -coil speakers. It is that 
on no account should the distance between 
the two units be less than 24in. from edge 
to edge. 

It will be readily appreciated that when 
the electrostatic unit is in close proximity 
to the moving coil, its diaphragm will be, 
in effect, part of the baffle board, and, in 
consequence, considerable differences of air 
pressure generated by the moving coil will 
be developed on either side of it, with the 
result that the distance between diaphragm 
and fixed plate will vary at low frequencies. 
At first sight it would appear that this move- 
ment will only result in loss of radiation by 
the moving -coil speaker and possible rattle ; 

but further consideration shows that, since 
the capacity of the electrostatic unit will be 
varied at low frequency, any notes repro- 
duced by it will have their intensity modu- 
lated by the bass -a distinctly unpleasant 
effect which is all too common in the repro- 
duction given by cheap moving -coil speakers 
with speech coils of very short winding 
length concentrated in the magnet gap to 
extract the last decibel of noise with an in- 
adequate field density. L. H. MOORE. 

Liverpool. 

Ohms per Volt 
THE question of terminology is frequently 

raised in your columns, and, as far as I 
can see, the definitions and terms used by 
The Wireless World are those generally ac- 
cepted by the Trade and the Technical 
Press. 

Nevertheless, there is one expression used 
by yourselves and manufacturers to which a 
practical engineer may take exception ; that 
is, the ohms per volt specification applied 
to voltmeters. 

Taken literally, the description of a meter 
as 500 ohms per volt implies that a resist- 
ance of 5,000 ohms is in circuit at a read- 
ing of ro volts, and of 50,000 ohms at too 
volts. Unfortunately, not all those con- 
nected with either the amateur or profes- 
sional sides of wireless know how far this 
is from the truth, and that, provided the 
same meter or scale be in use, the resist- 
ance in circuit is the same in each case. 

The vast majority of " voltmeters " are 
basically " current reading instruments," 
the internal resistance in series within the 
meter is determined by the maximum cur- 
rent reading and the maximum voltage to 
be measured. From this aspect.the; resist- 
ance as a specification would only be useful 
when coupled with the full -scale voltage 
reading. With it, a too,000 ohms /500 meter 
would be equivalent to a " zoo ohms per 
volt " meter. Though it would specify the 

Correspondence should be addressed to the Editor, " The 
Wireless World," Dorset House, Stamford Street, S.E.x, 
and must be accompanied by the writer's name and 

address 

meter more definitely it would be clumsy, 
and would not immediately convey the 
information the engineer requires. 

As both these terms depend entirely on 
the current taken by the meter at full -scale 
deflection the `.' goodness " of a voltmeter 
could be expressed much better by that 
current, and, so that there could be no mis- 
interpretation, the fact that it is the maxi- 
mum current could be added. What I sug- 
gest is that the above meter be specified 
as a " 5 mA. max." meter. 

The current. taken at any voltage can be 
expressed by the formula : - 
Current = voltage reading 

x max. current. 
full -scale reading 

Thus, a reading of 5o volts on a " 5 mA. 
max." meter with a full scale of 25o volts 
means that a current of mA. is flowing. 

The service engineer and the set construc- 
tor are often faced with the problem of the 
change in circuit conditions brought about 
by the insertion of a voltmeter into the cir- 
cuit. As the estimation of the change is 
more easily calculated in terms of current 
flowing through the circuit resistances, the 
use of the above terminology would simplify 
matters considerably. The formula would 
be equally simple : - 
Voltage change = voltage reading max. 

full -scale reading 
current x resistance. 

This, of course, is neglecting any change 
brought about by the alteration of the D.C. 
resistance of the valve or valves in parallel 
with the meter. 

I venture to suggest that the majority of 
engineers and constructors would welcome 
this simplification of our terminology, par- 
ticularly when it also makes it more explicit. 

London, S.W.5. W. MAcLANACHAN. 

Output 
THE following apparent fallacy may be 

of some interest to readers. Assume a 
power valve capable of a maximum undis- 
torted output of 4 watts, with grid bias= 
5o volts. If two such valves are connected 
in parallel, the maximum undistorted out- 
put will be 8 watts, so that if an A.C. volt- 
age of 25 volts (peak) at frequency f, be 
applied to the grids, the output will be 
2 watts, since output is proportional to the 
square of the volts applied to the grid. 
Now apply another 25 volts (peak) at fre= 
quency f, at the same time as the first. 
There will be then 2 watts of f, and 2 watts. 
of f, in the output, making 4 watts in all, 
and in addition the valve grids will be fully 
loaded with 5o volts peak. On the other 
hand, if the valves are operated separately 
with 5o volts of f, on one grid, and 5o volts 
of f.t on the other, each valve will give its 
full 4 watts output, and if these are com- 
bined there will be a total of 8 watts. 

Under both conditions the valves are fully 
loaded, yet by separating the frequency 
components double the output is obtain- 
able. The fallacy is obvious, but the 
example given is a strong argument for the 
use of a double output stage when separate 
high or low note speakers are used, unless, 
of course, the transmission is heavily modu- 
lated with one frequency only. 

Persia. LEAD -IN. 
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New Apparatus Reviewed 
Latest 

BRITISH GENERAL ALL -WAVE 
TUNER 

THE British General Manufacturing Co., 
Ltd., Brockley Works, Brockley, Lon- 

don, S.E.4, who for long past have included 
an aerial unit giving continuous tuning from 
zoo to 2,000 metres in their range of com- 
ponents, have now further extended the 
idea and introduced an all -wave model 
covering the short, the medium and the long 
wavebands. The new tuner consists of a 
moulded former 6 }in. long with the various 
windings spaced sufficiently far apart to en- 
sure that the idle sections have very little 
effect on the portions in use. 

Two switches are included ; the upper one 
is the wave. selector and has four positions, 
two being for the short waves and one each 
for the medium and the long waves. Below 
this is a selectivity switch which changes 
over the aerial to different tappings on the 
coil ; it also has four positions. 

The ranges covered by a o.0005 mfd. 
tuning condenser are from just below 15 
metres to 29 metres with the switch on Sr ; 

z6 metres to 76 metres on Sz ; 195 metres 
to 55o metres on M, and 835 to 2,22o in the 

L position. Reac- 
tion was satisfac- 
tory throughout, 
but a o.0005 mfd. 
reaction condenser 
is necessary. 

British General 
all -wave tuner 
covering short, 
medium and 

long waves. 

An H.L. two -volt type valve gives good 
results as a detector and enables smooth 
regeneration to be obtained. Only at the 
higher condenser settings on the short 
waves was reaction uncertain. There is, 
however, an adequate overlap. The price 
is 9s. 611. 

A NEW BAKER UNIT 
BAKER SELHURST RADIO have added 

to their range of moving -coil units a new 
model which will be known under the name 
of " Justone." It is constructed on the lines 
of the well -known " Permag " unit, and is 
fitted with a multilayer speech coil, which 
enables comparatively lower transformer 
ratios to be employed. This results in less 
leakage inductance, and a consequent im- 
provement in high -frequency response. 

The most important feature of the new 
unit is, however, the multi -ratio output 
transformer, which gives twenty ratios for 

Products of the Manufacturer 
single- output valves and four for push -pull 
combinations, including Class " B " and 

The new Baker Selhurst " Justone " loud 
speaker with 24 -ratio output transformer. 

Q.P.P. Alteration of the ratio gives a wide 
variety of frequency responses, and the user 
can readily modify the quality. 

The price of the unit in chassis form is 
45s., and cabinet models are also available. 

The makers are Baker's " Selhurst " 
Radio, 75 -77, Sussex Road, Croydon. 

R. I. MICRION COIL 
THIS new coil recently introduced by 

Radio Instruments, Ltd., Purley Way, 
Croydon, embodies a core of a specially pre- 
pared iron -dust alloy described as " Micrion." 
It is a screened dual -range coil intended to 
serve for aerial or H.F. coupling, and is pro- 
vided with a tapping on the medium wave 
section for the aerial lead and a separate 
reaction winding. Waveband switching is 
not included. 

The special feature of the coil is that the 
inductance of each section can be varied 
within certain limits by altering the position 
of the cores within their respective bobbins. 
This adjustment, effected by two small 
screws protruding through the side of the 
screen, gave an inductance variation of 16o 
to 18o microhenrys approximately for the 
medium wave coil and from 1,57o to 1,93o 
microhenrys for the long wave section in 
the case of the specimen tested. This 

permeability adjust- 
ment affords a ready 
means for accurately 
matching the coils in 
the set under work- 
ing conditions, and, 
furthermore, enables 
a i r and Micrion 

R.I. Micrion coil 
embodying perme- 
ability adjustment 

of inductance. 

coils to be used in the same circuit and their 
inductances matched for single dial tuning. 

Our tests show the coil to be a particu- 
larly efficient one, and definitely better than 
a first -grade air coil of the familiar screened 
pattern. Compared on a basis of dynamic 
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resistance values, the Micrion coil is about 
4o per cent. better on the medium wave- 
band and of the order of 3o per cent. on 
the long waves. 

It should prove very convenient as a re- 
placement coil where an air type one with 
external switching is now used, for the 
change -over can be effected with little 
trouble, and a worth -while improvement in 
selectivity and sensitivity will follow. The 
price is rzs. 6d. 

CORREX MICROPHONE 
AMICROPHONE that is particularly well 

suited for use with public address 
amplifiers is the model HB, introduced by 
the Correx Amplifiers, zr, Marmora Road, 
East Dulwich, London, S.E.22. It is of the 
carbon pattern mounted in a strong 
rectangular metal case measuring 3jin. x 
Sin. x clin. and being of a sensitive type 
requires to be mounted in a vibration free 
holder. The makers 
have adopted a sus- 
pension consisting of 
four coil springs in a 
metal frame carried on 
a telescopic stand of 
which two kinds are 
available ; one is for 
table use and the 
other a floor model. 
These are strongly 
made and finished in 
grey and chromium. 

The microphone 
operates satisfactorily 
with four volts D.C. 
and passes about zo 
mA., thus a small dry 
battery will suffice 
to supply the polaris- 
ing voltage. An input 
transformer with a ratio 
of r to 3o is re- 
quired. On test the fre- 
quency response was 

Correx carbon micro- 
phone and adjustable 

table -type stand. 

found to be very good indeed, speech is 
clear and crisp and voices are easily recog- 
nisable. Although the microphone is quite 
sensitive it does not give a large output, 
the mean level being somewhat lower than 
that of an average pick -up. We found one 
additional stage of amplification desirable. 

It is a particularly good example of the 
high standard now attained by the carbon 
microphone, and in view of its efficiency 
is not expensive at {6 ros. The stands cost 
L3 r5s. in table form and {4 los. for the floor 
model, while the input transformer costs 
18s. 6d. 

RONNIE SCIENTIFIC EARTH TUBE 
IT would seem hardly necessary to point 

out that the mineral compound used in 
this tube, reviewed in these columns last 
week, is not injurious to metal, as the acid 
content of the copper sulphate preparation 
has been neutralised by a chemical process. 
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READERS' PROBLEMS 
An Eleven -stage Set 

THERE is a tendency to classify receivers 
by " stages " rather than by the num- 

ber of valves : a querist asks how the New 
Monodial should be described under this 
rating. . 

In this receivei there are a total of six 
amplifying stages, but if the expression 
" stage " be interpreted as an electron 
stream in a valve in the accepted way, there 
are eleven stages. 

Another recent question with regard to 
the New Monodial relates to the fixed con- 
densers. All these of a capacity of 0.02 mfd. 
or less are of the mica -dielectric type. 

Tuning Indicators 
ALTHOUGH a milliammeter is perhaps 

too scientific a device to, appeal to the 
general public, it is probable that it makes 
the best possible tuning indicator for the 
more knowledgeable enthusiast. At any 
rate, a number of readers have lately writ- 
ten to us on the use of a meter in this way ; 

of course, the general adoption of A.V.C. 
has led to increased interest in visual tuning 
devices. 

Fig. 1-Although often convenient, it is 
risky to join a milliammeter directly to the 
anode of a detector, H.F., or I.F. valve, as 
in diagram (a). The correct position is 

indicated in diagram (b). 

One or two correspondents seem to have 
met with difficulties when adding a milli - 
ammeter to an existing receiver, but in 
every case their troubles may be ascribed 
to incorrect connections. The meter in 
question may be inserted in the anode 
circuit of the detector valve, or, more gener- 
ally nowadays, in the anode circuit of one 
or more of the controlled valves. It should 
be emphasised that as a general rule it is 
dangerous to join the meter directly to the 
anode of the valve, as this course will very 
probably be productive of instability, or 
else it may upset ganging. 

Connected as in Fig. r (a), in the anode 
circuit of a detector, the meter and its 
wiring will be at a high oscillating potential, 
and may cause excessive interaction with 
earlier stages. Again, it is often tempting 
to join the instrument directly to the anode 
cap of an S.G. valve acting as an H.F. or 
Z.F. amplifier ; here the risk of causing in- 
stability will be even more pronounced, and 
the capacity of the meter and its extra leads 
to earth will be additive to that already 
existing across the circuit. 

THESE 
columns are reserved for the publication 

of matter of general interest arising out of 
problems submitted by our readers. 

Readers requiring an individual reply to their 
technical questions by post are referred to "The 
Wireless World" Information Bureau, of which 
brief particulars, with the fee charged, are to be 

found at the foot of this page. 

The right position for the indicating meter 
is always at the low -potential end of the 
anode circuit (that nearest to the source of 
H.T. supply), as indicated in Fig. i (b). 

Proportional Amplification 
IT is asked whether the lower audible fre- 

quencies may be over -accentuated in a 
resistance -coupled gramophone amplifier by 
employing a larger coupling condenser than 
usual between the stages. 

We are afraid that nothing can be done 
in a pure resistance -coupled amplifier to 
strengthen the relative amplification of low 
notes. Even if a coupling condenser of in- 
finite capacity were employed, the bass 
register would not be amplified to a greater 
extent than the high notes. 

But, although nothing we can do will 
strengthen the low notes, a similar result 
can be achieved by weakening the upper 
frequencies by fitting by -pass condensers in 
either the grid or anode circuits. 

25 -cycle Hum 
EVERYONE expects to find it easier to 

smooth rectified current derived from a 
standard 5o -cycle A.C. supply than that 
obtained from 25 -cycle mains. This is due 
mainly to the fact that the ordinary smooth- 
ing choke is much more effective at the 
higher frequency. 

But in actual practice things do not 
always work out entirely according to plan. 
For instance, we hear from a reader whose 
supply has just been changed from 25 to 
5o cycles that hum is now very much worse 
than before, in spite of the fact that his 
mains transformer has been tested, and is 
found to deliver the correct voltages under 
the new operating conditions. 

His difficulty is most probably caused by 
a loud speaker resonance at roo cycles 
(which will be the principal hum frequency 
at the new periodicity), but there is a pos- 
sibility that the noisier background is 
merely due to the fact that all loud speakers 
have a much better response at ion than at 
5o cycles. 

The Wireless World 
INFORMATION BUREAU 

THE service is intended primarily for readers 
meeting with difficulties in the construc- 

tion, adjustment, operation, or maintenance of 
wireless receivers described in The Wireless 
World, or those of commercial design which from 
time to time are reviewed in the pages of The 
Wireless World. Every endeavour will be made 

'to deal with queries on all wireless matters, pro- 
vided that they are of such a nature that they 
can be dealt with satisfactorily in a letter. 

Communications should be addressed to The 
Wireless World Information Bureau, Dorset 
House, Stamford Street, London, S.E.1, and 
must be accompanied by a remittance of 5s. to 
cover the cost of the service The enquirer's 
name and address should be written in block 
letters at the top of all communications. 

Repeating a Warning 
THE difficulties described by a construc- 

tor of a superheterodyne receiver, in 
which an unconventional layout is em- 
ployed, may almost certainly be ascribed 
to the use of unsuitable screened wire, with 
too much self- capacity, in the anode circuit 
of the first detector valve. The symptoms 
point to the existence of an excessive stray 
capacity in the first I.F. transformer. 

According to our experience, difficulties 
in ganging and trimming are often due to 
the fact that high- potential H.F. or I.F. 
leads are run in ordinary commercial metal - 
braided cable of the type sold for motor -car 
wiring, etc. It is wise to make it a rule 
never to use this wire in any H.F. or I.F. 
circuit ; the safest type of screened conduc- 
tor to use consists of metal- braided sleeving 
of large diameter, the internal wire being 
as thin as possible consistent with mechani- 
cal strength. 

The Loading Resistance 
ONE or two readers are puzzled by the 

fact that, in the Ferrocart III receiver, 
a resistance which apparently serves no use- 
ful purpose is shunted across the smoothed 
output of the H.T. supply system ; the re- 
sistance in question is marked R15 in the 
original diagrams. 

This is a loading resistance pure and 
simple. It happens that the anode circuits 
of the valves in this receiver require rather 
less than the full rated output of the elimi- 
nator, and the shunt resistance is therefore 
added in order to bring up the total load to 
that figure. It also serves another purpose ; 

without it the energising current flowing 
through the speaker field which may be used 
as a smoothing choke would be less than is 
desirable for best results. As shown in Fig. 
2, the resistance is so connected that cur- 
rent flowing through it, as well as the anode 
current for the valves, will also flow through 
the speaker field. 

SPEAKER 
FIELD 

Fig. 2. -The artificial load resistance R 
prevents an undue rise in voltage and also 
ensures a sufficient flow of current through 

the speaker field. 

It is often convenient to connect a load 
resistance in this way in order to prevent 
a rise in voltage. The necessary ohmic value 
is easily ascertained by dividing the desired 
output voltage of the rectifying equipment 
by " surplus current " (expressed as a frac- 
tion of an ampere). Surplus current is the 
difference between the estimated anode con- 
sumption of the valves, and the current at 
which the desired H.T. voltage will be main- 
tained. The latter may be obtained from 
the valve maker's data. 
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Sectional view of the famous 
"CHALLENGER " P.M. Moving 
Coil, showing the perfect design 
and construction which results in 
a high quality of reproduction., 

I. Felt. 
2. Diaphragm. 
3. Chassis. 
4. Speech Coil. 
5. Magnet. 
6. Speech Coil Pressure Ring. 

7- Speech Coil Dust Excluding Washer. 
s. Spider Locking Screw. 
9. Centering Spider. 

lo. Speech Coil Lead. 
II. Transformer Secondary Winding. 
12. Transformer Primary Winding. 
13. Transformer Core. 
1.;. Diaphragm Clamping Sector. 

The CHALLENGER " is avail- 
able in five models -a type for 
every output- -and is more than 
moderately priced at thirty -five 
shillings. 

REPRODUCERS 
\ lead 

We know, and you probably realise that R. & A. 

Reproducers are fine examples of-design and construction. 

Their very appearance proclaims that fact. 

But appearance isn't everything. You are more 

concerned with performance, and rightly so. 

You want a reproducer which will give you years of 

unfailing service, and reproduce the broadcast 

transmissions with "fidelity." 

No matter how efficient your receiver, its efficiency is of 

little use unless the reproducer does faithfully recreate 

the original transmission. 

Ask your dealer to demonstrate an R. & A. Reproducer, 

and you will have an opportunity -without obligation - 
of hearing a performance which will prove a revelation 

to you. 

Owners of R. & A. Reproducers are enthusiastic about 

them, and, after all, it costs so little to possess an R. & A. 

The Type 60 Differential Armature 
Reproducer is priced at 21/- and P.M. 
Moving Coil Reproducers range from 
27, 6 to 70, -. Write for List. 

REPRODUCERS & AMPLIFIERS LTD., WOLVERHAMPTON 

j%tiÇ1e*OSt Reproducers 
l[ vide ur. ::Vü. 

Advertisements for "The Wireless TVorld" 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, 3/- and 3d. for every 
additional word. 

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

ADVERTISEMENTS for these columns are accepted up to 
FIRST POST on MONDAY MORNING (previous to date of 
issue) at the Head Offices of " The Wireless World," Dorset 
House, Stamford Street, London, S.E.1, or on SATURDAY 
MORNING at the Branch Offices, 19, Hertford Street, Coventry ; 

Guildhall Buildings, Navigation Street, Birmingham, 2 ; 260, 
Deansgate, Manchester, 3 ; 28e, Renfield Street, Glasgow, C.2. 

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

Postal Orders and Cheques sent in payment for advertisements 
should be made payable to ILIFFE & SONS Ltd., and crossed 

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

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

For particulars of Box Number Advertisements 
and Deposit System see previous issues. 

a Co. 

RECEIVERS AND AMPLIFIERS, ETC. 
MURPHY A8, as new, perfect; £18/10. -Box 8463, 

e/o The Wireless World. [3844 
MILDMAY RADIO EXCHANGE Offers the Following, 

sound and perfect and as stated :- 
1033 Brownie 3 -valve A.C. Mains Receivers, with valves 

e7 and in sealed boxes, specification : screen grid, de- 
tector, pentode output, in beautiful figured walnut cabi- 
net, suitable for A.C. mains 200 -250 volts; £6/10 each, 
original list price £15/15; special terms to trade. 
'PHONE Demonstration : Clissold 5001. 

OPEN Thursday. closed Saturday all day. 

ALL Carriage Paid. 

24, 

Mildmay Grove, London, N.1. 
[3800 

MCMICHAEL Super Range Transportable 4, £27 model; 
best offer.- Warburton, " Hermitage," Malvern. [3785 

B.T.H. Amplifiers. -Small type A.C. /H.L., A.C. /P., and 
2- A.C. /P.1's in push -pull volume control, etc.; £3 

each, complete with valves. 

12 -WATT Type, with 2- P.P.5 /400's push -pull in out - 
Ad put sage; £15; brand new. 

1110p.T.11. Pick -up Tona Arms, 3/ -; carriage paid cash 
with order or c.o.d. -Ward, 12, Tredegar Rd., 

Bow, E.3. Advance 3668. [3773 

1Q34 Single Dial Super -het, 6- valve, Ferrocart coils, 
e 9K.C. separation, Magnavox speaker, beautiful 

cabinet, A.C. or D.C.; £14.- 'Phone: Bayswater 3084. 
[3798 

BURNE -JONES Stenode Receiver for Separate Loud- 
speaker, extremely selective, excellent quality, perfect 

condition; demonstration by appointment; £20. -Box 8428, 
e/o The Wireless World. [3789 

OSTAR 
Ganz Combined A.C. /D.C. All -electric Set, 

3 valves and Magnavox moving coil, in walnut 
cabinet; listed £11/11, our price £4119/6; c.o.d., carriage 
paid. -Kay, 167, City Rd., London, E.C.1. [3815 

ARMSTRONG 1934 Universal A.C. -D.C. 4v. Chassis, in- 
corporating 3 tuned circuits, 9 kilocycle separation, 

giving practically superheterodyne performance, full vision 
scale, one knob tuning, combined one knob switching, 
It /s watts output, 75/-; with valves, 114/ -. 

ARMSTRONG 
Latest 4v. A.C. Chassis, 3 tuned cir- 

cuits, 9 kilocycles separation, square peak, single 
knob tuning, high frequency pentode, power grid detec- 
tion, multi -grid 21/2 watts output, ideal for making radio- 
gram, 79/ -; with valves, 118/ -; both models fully guar- 
anteed, 7 days' trial, demonstration any time. -Phone: 
Gulliver 3105. Armstrong Co., 100, King's Rd., N. W.1. 

[3810 
VALVE Lafayette A.C. Superhet., 17 -2,000 meters, 

delayed A.V.C., tone control, static suppressor, 
7 watts output chassis, special Magnavox speaker, £16; 
Wates A.C.3 M.C. speaker, complete, £4; Philips A.C.3, 
complete, £3; R.C.A. 2Á7s holder clip, 13 /6.- Newbury's 
Radio, 46, Mays Rd., Wood Green, N.22. [3829 

MAINS EQUIPMENT 

AC. CHARGERS Supply the Latest Models in Battery 
Charging Plants. 

AC. Will Send Trade Literature with prices of models 
with 4 circuits, H.T. and L.!P., 0 -11í, 0 -1, 0 -11/2, 0 -3 

amp., 30 volts on each, will charge 120 volts H.T. and 
50 -100 L.T. batteries at once for 1 / -; price £10/12/6. - 
A.C. Chargers, 22, Hall St., Willenhall, Staffs. [3770 

TANTALUM for A.C. Chargers. H.T. and L.T.- Black- 
well's Metallurgical Works, Ltd., Garston, Liverpool. 

[3448 
SERADEX Products, specified for " The Wireless 

World " Monodial, D.C. Superhet., Modern Battery 
Four, etc. 

SERADEX Mains Equipment, new catalogue now ready, 
free for stamp. 

SERADEX Filter Chokes. -Type C256, constant in- 
ductance, 25 h. at 60 m.a., 370 ohms, 12/6; 0251, 

25 h. at 120 ma., 260 ohms, 15/ -; C252, 25 h. at 150 
m.a., 160 ohms, 16/6. 

SERADEX Type B Filter Condensers, 1.0 mid., 1 /6; 
2.0 mfd., 2/3¡ 4 mfd., 4/5; 4x4 mid., 7/3; 8x8 

mfd., 14/6. 
SERADEX Maias Transformers, super type, with en- 

graved terminal stripe, stripped type, with colour 
coded leads, screened primaries, 200- 230 -260 volts. 

VV H.5, for T. 11, 300v. 550 m.a., 4v. 2 %a., 4v. H- 
21/2a., 4v. 21/a., 4v. 3 -5a., C.T.d. 45/ -; W.H.5s, as 

above, stripped type, 37/6. 
OPR Full Range of Catalogues is Available for Stamp, 

including rectifiers, eliminators, battery chargers, 
resistances, condensers, mains equipment, etc. 

TREVOR PEPPER, 575, Moseley Rd., Birmingham 
12. [3764 

AS FOUNDERS OF CONSTRUCTORS' SETS IN 1919, we have estab- 
lished a world -wide reputation for the supply of Complete Kits and Part 
Kits for all " Wireless World " Set designs. An essential feature of this 
Expert Service to the Home Constructor is IMMEDIATE DELIVERY 
FROM STOCK -CASH or C.O.D. -oì any exclusively specified or 
difficult to obtain components. Rely on PETO- SCOTT, he always gives 
fullest satisfaction to every customer. 

I A. v. C. THREE 
Kit A '- Author's Kit of 
First Specified Parts, including 
Peto -Scott Plymax Chassis 
and Ply Panel assembled and 
drilled, less valves and cabinet. 

KIT '11.'-As Kit 'A; but 
with specified valves. Cash 

Carriage Paid. £14.1.6 
or £2.1.6 Deposit and 11 

monthly payments of 24/ -. 

Cash or C.O.D. 
Carriage Paid. 

£1®15 
or 12 monthly payments 

of 19/9. 

KIT 'C.'-As Kit 'AY but 
with specified valves and 
cabinet. Cash £15.6.6 or c.o.d. 

Carriage Paid. 
or £2.16.6 Deposit and 11 

monthly payments of 23, . 

ALWAYS BUILD ON PLYMAX 
PETO -SCOTT PLYMAX CHASSIS AND PLY PANEL 
SOLELY SPECIFIED. Plymax Chassis as specified by the 
Author, drilled and assembled, 15 "x 12 ":x 2} "..' 4/_ 
Cash or C O.D. Post and Packing 1/3 extra. 

D.C. SUPER -HET 
KIT 'A.'- Author's Kit of 
First Specified Parts, including 
Peto -Scott Plymax Chassis 
and Fly Panel, assembled and 
drilled, less valves and cabinet. 

Cash or C.O.D. 
Carriage Paid. 

2 
or £2 Deposit and 11 monthly payments of 20/- 

s 

KIT'B.' -e., Fit 'A; but 
with specified valves. Cash 
or £15.9.6 
or 

Carriage Paid. 

11 
monthly payments f of 

KIT 'C'-As Kit 'A,' but 
complete with specified valves 
and cabinet. 
Cash or c.o.d. £16.12.6 

Carriage Paid. 
or Deposit £3.12.0 and 11 

monthly payments of 26; -. 

PETO -SCOTT PLYMAX CHASSIS AND PLY PANEL 
SOLELY SPECIFIED. Plymax Chassis as specified by the 
Author, drilled and assembled, 16 .< 10" x 2I ". 11 /6 
Cash or C.O.D. Post and Packing 1/3 extra. 

NEW MONO DIAL 
KIT 'A.'- Author's Kit of Cash or C.O.D. 
First Specified Parts for Carriage Paid. 
RECEIVER PORTION ONLY, £11.12 1 m 12 includingPeto- Scottaesembled i 
and drilled Plymax Chassis, or Deposit £1 12.0 and 11 
Panel, less cabinet and Valvet monthly payments of 20'- 

KIT 'B.'-Ag Kit 'A; but 
with Valve, for RE- 
CEIVER PORTION ONLY. 
('ash or c.o.d. £15.18.0 Carriage Paid. 
or Deposit £3.8.0 and 11 

monthly payments of 257.. 

COMPLETE KIT 
omprisiog complete SET and 

POWER UNIT PORTIONS 
with specified lvanlves. C''esh 

C 
or 
arria 

c.o.dge . 
Paid. £27.18.6 

or £5.18.8 Deposit and 11 
monthly payments of £2.4.0. 

PLYMAX Baseboard assembled and drilled as specified 
by the Author for RECEIVER PORTION, 14" x L2" x r. 16/6 
PLYMA% Baeboard assembled and drilled as specified 7/6 by the Author for POWER UNIT PORTION, 18" x135" x I". 

We specialise in Finished Instruments of all 
" Wireless World" Sets. Built exact to specifica- 

tion in Customers' own special cabinet designs if 
required. 
IMMEDIATE DELIVERY CASH - C. O. D. - H. P. 
FOREIGN ORDERS. Send one -third value o f goods 
with order. Balance (including forwarding charges) 
payable to our forwarding agents on delivery. In- 
surance effected if desired. All orders carefully 
executed and expertly packed by special export staff. 
NOUS DONNONS D'ATTENTION SPECIALE AUX INSTRUCTIONB 

ETRANGERES. PETO -SCOTT CO. LTD. 
77, CITY ROAD, LONDON, E.C.Q. 

West End Showrooms: 62, High Holborn, London, W.C.1 

Mains Equipment. -Contd. 
VORTEXION Lead Again. 

VORTEXION 
A.C. /34, used by author in construction 

of A.V.C. Three, as illustrated, 18/ -. 
VORTEXION,. Wimbledon, for 99.9% reliable trans- 

formers. 
IF You Haven't Tried Them Yet Ask Someone Who Has, 

or call and inspect complimentary letters. 
GUARANTEED 12 Months, and within 5% normal and 

2y2% super models, neat shrouding, with detachable 
feet, as used by Government Departments, etc., etc. 

VORTEXION. -New Monodial transformer, 200 -250, 50 
cycles, -425 -0 -425, 120 ma., 4v. C.T. 3a., 4v, C.T. la., 

4v. C.T. la., 4v. C.T. 6a., screen primary, open type, 
20/ -; shrouded, 22/ -; super shrouded, 26/ -; weight 1416., 
carriage 2/- extra; 10 henry choke, 5 /6, post 9d.; 20 
henry, 8/6. 
VORTEXION. 

5 -watt Monodial A.V.C. model, 400.0- 
400. 120 m.a., 4v. 6a., 4v, 3r /2a., 4v. 2a., 4v. la., 

super screened, 20/ -; shrouded 24/ -. 

ALL Secondaries Centre Tapped. 

VORTEXION.- 250 -0 -250 60 ma., 4v. 1 to 2a., 4v. 2 to 
4a., open type, 10/6; shrouded, 12/6; post 9d. 

VORTEXION D.C.4 Choke, specified for D.C. superhet; 
8/6. 

. 
VORTEXION Transformers, tested with 2,000 volts 

between windings. 
VORTEXION.- Ferrocart III, 350 -0 -350, 60 m.a., 4v. 

2.5, C.T., 4v. 3.5, C.T.; open type 13/6, shrouded 
16/ - post 9d. 

VORTEXION, -Super model for H.T.8 or 9 or 10, 4v- 
1 to 2, 4v. 2 to 4; open type 14/6, shrouded 16/6; 

post 1 / -. 
VORTEXION.- 350 -0 -350, 120 ma., 4v. 2 to 5a., 4v. 

2 to 4a., 4v. 2.5a.; open type 14/6, shrouded 16/6. 
VORTEXION. -400 or 450 or 500v., 120 ma., 4v. 2 to 

5, 4v. 2 to 5, 4v. 2 to 5; open type 19/ -, shrouded 
23/ -. 

VORTEXION. -400 or 450 or 500, 150 ma., 4v. 4a., 
4v. 2.5, 4v. 2, 4v. 2, 4v. 2, core size 21/4x11 in., a 

superb job, 2% regulation, 35/ -; shrouded with terminals, 
less terminals, 30/ -, open type 26/ -; post 1/3. 

v 
VORTEXION Auto Transformers to B.E.S.A. Specifics- 

tion, 100, 110, or 120e. to 200, 220 or 240 volts, 
60 watts, 9/ -, post 9d.; 120 watts, shrouded 12/6, open 
type 10/6, post 1/ -; 200 watts, open 14/6, shrouded 16/6, 
post 1i -; 2,000 watts, £4/10. 

VORTEXION 600 -watt Transformers; £4/10, carriage 
free. 

ORTEXION 30h. at 60 m.a. Chokes, 5/6; 40h. at 60 

typem. 12a., /6 
8/6; 
shroude 

30h. 
d. 

at 150 m.a., 200 ohms, 10/6 open 

VORTEXION Transformers Made to Your Specification; 
price according to wattage, 6v. filaments same price 

unless wattage grossly exceeded; special quotations by 
return. 

VORTEXION (S. A. BROWN), 182, The Broadway, 
Wimbledon, S.W.19. Tel : Liberty 2814. [3820 

M.P. for Battery Chargers, from 62/6 to £1.7; trade 
lists and photographs. 

N.P.' 
lowest prices in trade, with largest outputs for 

A.C. mains. 
N.P. Specialise in Battery Chargers; 28 volt 6 amps., 

£7/2/6; 40 volt 6 amps., £8/5; 75 volt 6 amps., 
£11,'5; trade lists. 

P. Make a Special H.T. and L.T. Charger, 75 volts 
11 2 
£5112- 

amps., two circuits, £7/10; can battery charger, 

P. Give Full Information in Wiring Batteries and 
Advice on Charging; send for trade list free, and 

ask for what you require in output; state mains. -Nash 
Products, Ltd., Stechford, Birmingham. [3812 
PARTRIDGE Transformers. -Self praise is no recom- 

mendation, but praise from experts is significant. 
PARTRIDGE Transformers -" a sound electrical job 

very good value," Wireless World, Sept. 15th. 
PARTRIDGE Transformers -" voltage regulation excel- 

lent transformer remained remarkably cool," 
"Radio Trade Review," May, 1933. 
PARTRIDGE Transformers -" found to be excellent 

. designed on sound lines," " Wireless Magazine." 
October, 1932. 

PARTRIDGE.- 250- 0- 250v., 60 m.a., 4v. la., 4v. 2-4a., 
11 / -; 250- 0- 250v., 60 m.a 4v, la., 4v. 2 -3a., 4v. la., 

12/ -. 
PARTRIDGE. -350- 0- 350v., 60 m.a., 4v. 2- 21/2a., 4v. 

2 -4a., 13/6; 350- 0- 350v., 120 m.a., 4v, 2- 21/2a., 4v, 
3 -5a., 4v. la., 17/3. 

PARTRIDGE.- 425- 0 -425v 120 ma., 4v. 2- 21ka., 4v. 
3 -5a 4v. 2a., 20/6; 500 -0-500v., 100 ma., 4v, 2- 

21/-ía., 4v. 3 -5a., 4v. 2a., 21/ -. 
PARTRIDGE. -500- 0- 500v., 120 m.a., 4v. 2 -4a., 4v. 3- 

6a., 4v. 1 -2a., 4v. 1 -2a., 27/6; larger types to order. 
PARTRIDGE.- O- 71/- 9 -11v., 1.2a. 9/3; 0- 15- 18 -22e., 

1.2a., 10/ -; any other model to order. 
PARTRIDGE. -135v. (tapped 110v.), 90 ma., 4v. 2 -4a., 

10/6; 240v. (tapped 200v.), 200 m.a., 4v. 2 -4a., 
13/3. 

PARTRIDGE. -Step -up or step -down auto transformers, 
60w.. 10/3; 100w., 12/9; (there to order. 

PARTRIDGE Chokes. -6IL, 500 ma., 45 ohms, 18 /6; 
13H., 200 m.a., 120 ohms, 11/6; 20H., 120 ma., 

320 ohms, 9/3. 
PARTRIDGE Chokes. -30H., 60m.a., 550 ohms, 7/9; 

40H., 40 m.a., 700 ohms, 6 /6; all constant induct- 
ance. 

UTIRELESS WORLD" A V.C.3 Transformer, 13/6; 
choke, 7/9; new Monodial transformer (competi- 

tive model), 24/ -. 
LARGE Power (5w. to 100w. speech) Output Trans- 

formers, for relay and PA. work, frequency distor- 
tion within 1 db. from 50 to 8,000 cycles. 

PARTRIDGE 
Transformers. -Trade enquiries invited. 

PARTRIDGE, N., B.Sc.(Eng.), A.M.I.E.E., A.I,Rad.E, 

PARTRIDGE, N., King's Buildings, Dean Stanley St., 
London, S.W.1. Tel.: Victoria 5035. [3660 

DAVENSET £10/10 Charger, 25 volta 6 amps., new 
month ago; accept £7.- Starling, Victoria Rd., Stech- 

ford, Birmingham. [3828 

as DULU " Unused D.C. Eliminators, 25 milliamps out- 
put, 13/- each; post paid, cash with order or 

c.o.d. -Ward, 12, Tredegar Rd., Bow, E.3. [3850 

"The Wireless World" Diary for 1934 Price 1/6 By Post 1 /7 
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Mains Equipment. -Contd. 
HOYNE'S Transformers and Chokes the Best Obtain- 

able, perfect insulation, regulation and reliability. 
HOYNE'S Transformers, used by many well -known set 

manufacturers after testing all others. 
HOYNE'S Transformers, fitted with tapped and screened 

primaries, filaments all centre tapped, stout cast 
aluminium clamps and clearly marked terminal strips 
are fitted to all models. 

HOYNE'S Components are Guaranteed for One Year; 
built to your own specification at very competitive 

prices. 

HOYNE'S Components. - The components you will 
eventually use, start right; a dud cannot pass the 

Hoyne test. 
HOYNE'S A.V.C. Three, 275- 0 -275v. 60 -70 m.a., 4v. 

2.5a., 4v. 4a., 12/6, post ls.; choke, 30 henry 50 m.a., 
7/6, post 6d. 
HOYNE'S New Mondial Transformer, 425- 0 -425v. 120 

m.a., 4v. 3a., 4v. la., 4v. la., 4v. 6a., 24/-, post 1/3; 
weight 101b.; 10 henry choke, 6 / -, post 6d.; 20 henry 
choke, 7/6, post 6d. 

HOYNE'S.- 250- 0 -250v. 60 m.a., 4v. 1 -2a., 4v. 2 -4a., 
10/ -, post 9d.; with extra 4v. 1 -2a. winding, 12/6, 

post 1/ -. 
HOYNE'S Ferrocart Model.- 350- 0 -350v. 60 -70 m.a., 4v. 

2 -3a., 4v. 2 -4a., 12/6, post 1/ -; with extra 4v. 1 -2a. 
winding, 13/6, post 1 / -. 

HOYNE'S.- 350- 0 -350v. 120 m.a., 4v. 2 -3a., 4v. 4 -6a., 
4v. la., 4v. la., 16 / -, post 1/3. 

HOYNE'S. -500- 450 -0- 450 -500'. 140 m.a., 4v. 2 -4a., 4v. 
4 -6a., 4v. 2a., 4v. 2a., 27/6, post 1/3; weight lllb. 

HOYNE'S. -0- 110 -135v. 90 m.a., suitable for H.T. 6 or 
7, 7/6, post 9d.; with 4v. 2 -4a winding, 9/6, post 

9d. 
HOYNF'S. -200v. 200 m.a., 4v. 2 -4a., 4v. 1 -2a., for 

H.T. 8, 13/6, post 1 / -. 
HOYNE'S. -Auto Transformers, Chokes and Filament 

Transformers always in stock. 
HOYNE'S Components Still Have No Equal. 

J. HOYNE, Offices and Works, 8a, Gladstone Rd.. 
Wimbledon, S.W.19. Tel.: Liberty 3303. [3730 

CABINETS. 

RADIO 
-GRAM Cabinets; fully illustrated list free: re- 

markable values- Gilbert, Cabinet Maker, Swindon. 
[1686 

'LIPTON Leads Again!- Handsome walnut cabinets, 
Philco type (15x121/2 x71/4), polished, undrilled 10 6, 

unpolished, drilled 7/6; Atlas (16y_x12r /4x9), 11 9: Alba 
(18x14i/4x101/41, 14 /- .- Epton, 93, New Rd., Chingford. 
E.4. [3835 

MANUFACTURER'S Clearance Lines of Cabinets for 
Radiograms, load- speakers, and radio sets; hundreds 

to select from; send us particulars of your requirements, 
giving size of set, etc. -H. L. Smith and Co., Ltd., 289, 
Edgware Rd., London, W.2. [3832 

DYNAMOS, ETC. 
4.h.p. 720v. B.T.A. Generator, suit transmitter; nearest 

£6.- Griffiths, " Silverlee," Porthcawl. [3791 
ROTARY Converters, 220 volts D.C. to 200 volts A.C., 

capacities up to 0.44 K.V.A., from £4/10. -Milo 
Engineering Works, Milo Rd., East Dulwich, S.E.22. 
'Phone: Sydenham 4422. [3641 

GRAMOPHONES, PICK -UPS, ETC. P .T.H. Universal on Stainless Table. with 2 B.T.H. 
pick -ups, 70/ -; B.T.H. R.K., 15 -. --" Hollincroft," 

Garden Suburb, Oldham. [3830 

LOUD -SPEAKERS. 
ZFERRANTI Al Speaker, perfect; offer nearest £5 
-R secures. -Thornton, Rossetti Av., Burnley. [3808 

T.H. RK Moving Coil Speakers, guaranteed new, un- 
used, manufacturers' surplus, original price. 

6 Guineas, highly sensitive and wonderful tone response, 
will handle up to 10 watts output, available for 6v., 

100v., 200v: D.C., 30/ -, also A.C. models. 
162/10; carriage paid, c.o.d. or cash with order; the best 
oN value in speakers obtainable to- day. -O. II. 
Seekamp, First Avenue House, High Holborn, London, 
W.C.1. 'Phone No.: Holborn 6609. [1425 

MAGNAVOX Moving Coil Loud -speaker. D.C.143, 7,500 
ohms, 3 -ratio transformer, loin. diaphragm; £1/10. 

-Box 8304, c/o The Wireless World. [3787 
ALL Steel Speaker .Pots are 50% More Efficient; made 

in all sizes up to bin. dia., 10in. long; also field 
windings for same up to'100 watts; prices and particulars 
by return. -H. Crompton, Woodfield Terrace, Bury. [3831 

30 / - I 1 1- B.T.H. R.K. moving coil speakers, bin. cone, 
new and unused, guaranteed; these speakers 

are the type as used in cinema sound equipment; suitable 
for public address work; weight 30Ib., and vastly 
superior to the cheap speakers now on the market, 100 
volts, 150 volts, and 200 volts D.C. 

27 /6 ! ! ! -6 -volt D.C. speakers, as above; £2/7/6 
speaker as above for 100 -250 volts A.G., com- 

plete with field rectifier. 

B T.H. Transformer, brand new, ratios 1 -1, 2 -1, 20 -1, 
and 30 -1 microphone; 7/- each. 

CARRIAGE Paid, cash with order, or c.o.d. -Ward, 12, 
Tredegar Rd., Bow, E.3. Tel.: Advance 3668. 

[3771 
HD. RADIO ELECTRICAL SERVICE Offers Surplus 

of a Set Manufacturer, every article guaranteed new, 
moving coil speakers, Magnavox type D.C. 144, 2,500 or 
7,500 ohms resistance, with multi ratio transformer, at 
18/ -; type D.C. 142, some voltages, at 25/ -; all goods 
carriage paid; cash with order or c.o.d. -No. 9, Kingly 
St., Regent St., London, W.1. [3848 

CHAL- ELECTRIC Offer New Boxed Set Manufacturers' 
Surplus Rola Speakers, all fitted humbuckers, 

state if power or pentode required; F6, following voltages, 
2,000 ohms, 2,500 ohms, 4,700 ohms, 6,500 ohms, list 
35/ -, at 18/ -; F7, voltages as in F6s, list 47/6, at 25/ -; 
permanent magnets F6 P.M., list 49/6, at 28/ -; F7 P.M., 
list £3, at 33/ -: all goods carriage paid; cash with order 
or c.o.d. -Chal- Electric, No. 6, Conduit St., London, W.I. 

[3846 

VALVES. 
EPTON Leads Again! -Linsen P625a, 4/3; Triotron 

S431N, 5/6- American valves, all types. Epton, 93, 
New Rd., Chingf'ord, E.4. [3836 

f e Wor ds Atesr Re ' ro acers 

QUALITY 
Class B for 

Every Battery Set Owner 
No battery set owner need be without the 
advantages of Class B Amplification. By 
using a Rola Class B Speaker Amplifier Unit, 
which takes only 5 seconds to connect, the 
volume of the set is instantly increased 
about 5 times. 

Model A -For MULLARD P.M. 2B, B.T.H. 
PD 220, COSSOR 220B, STANDARD 13B1, 
HIVAC B220, MARCONIPHONE B21, 
G.E.C. B21, CLARION B22. 
Model B -For COSSOR 2408, FERRANTI 
HP 2, CLARION B 24. 

PRICE 
!Both Models 
less Valve) 

57'- 

ROLA 
CLASS B 

SPEAKERS 
No matter what 
class B Valve you 
are using there is a 
a Rola Class B Speaker to match its characteristics. 
Like all Rola speakers these Class B Units are un- 

rivalled for realistic reproduction. 
For MULLARD P.M. 2B, B.T.H. PD220 
COSSOR 220B, STANDARD 13B1, HIVAC 
B220, MARCONIPHONE B21,G.E.C. B21, 
CLARION B22. 

ROLA FRS -PM -33 Class B 29/6 
ROLA FR6 -PM -23 Class B 39/6 
ROLA F6 -PM -23 Class B 49/6 
ROLA F7 -PM -23 Class B 60 /- 

For COSSOR 240B, FERRANTI HP2, 
CLARION B24. 

ROLA FRS -PM -32 Class B 29,6 
ROLA FR6 -PM -22 Class B 39/6 
ROLA F6 -PM -22 Class B 49/6 
ROLA F7 -PM -22 Class B 60 /- 
All prices include Transformer. 

EXTENSION SPEAKERS. 
There is a correct Rola Extension Speaker for 
practically all British Radio Receivers. Rola 
Speakers are used by the large majority of British 
Radio Manufacturers. As it is highly desirable to 
have the speech coil impedance of the Extension 
Speaker suited to that of the speaker in the receiver 
the advantages of using Rola Extension Speakers 
are manifest. 

The British Bela Co. Ltd., park Royal, 
'Phone : WBlesden 4322- 3-4 -5. 

RO LA 
SPEAKERS 

for better 
Radio Reception 

Valves.-Contd. 
THE M.R.D. Co.'s Own New British Valves, guaranteed 

6 months, carriage paid; we invite tests against any 
other make. 
0-VOLT Range.- V.1L /S.G., S.G.2, 7/6; L.F.2, H.F.2, 

H.L.2, R.C.2, 3/6; driver, 4/ -; P2, 4/6; Pen. 2, 10 / -; 
class B, 1r-/ watts, 9/ -; 3 watts, 9/ -; also A.C. range; any 
details and characteristics on request. Mains Radio De- 
velopment Co.,- 4 -6, Muswell Hill Rd., London, N.6. [3839 

8 / -Oslar Ganz valves, any type; buy a spare set 
v7 while oar stocks last, state type and voltage 

required; c.o.d., postage paid. -Kay, 167, City Rd., Lon- 
don, E.C.1. [3814 

THE Following English, American and Continental 
valves in stock; Philco, Triotron, Tungsram, Hivac, 

and 323 valves; prompt attention.- Newman, 309, Roman 
Rd., Bow, E.3. [3699 

ALL Latest Types of Brand New American Valves, first 
class makes : 2475, 235s, 224s, 236s, 237s, 233s, 245s, 

244s, 12/ -; 2275, 226s, 280s, 245s, 9/6; 242s, 232s, 11 / -; 
U.X.210s, 15/ -; U.X.250s, 7 watts output, 16/ -; 2815, 
14/6; post paid, cash with order or c.o.d. -Ward, 12, 
Tredegar Rd., Bow, E.3. Tel.: Advance 3668. [3772 

SPECIAL Offer. - Valves by world- famous Continental 
manufacturers. fully guaranteed, screen grid, variable 

mu screen grid, high magnification screen grid, low mag- 
nification screen grid, H, HL, L, RC, power, super power, 
directly heated pentode, directly heated power pentode; all 
the above standard mains type, 4/6 each; 300v. 60 milli - 
amp. rectifier 5/6, 350v. 120 ma. 6 /6, 500v. 125 ma. 7/6; 
the following 4 volt battery valves at 2/- each, H, HL, L, 
power, screen grid.- Premier Supply Stores, 20 -22, High 
St., Clapham, S.W.4. Macauley 2188. [3795 

COMPONENTS, ETC., FOR SALE. 
P REM IER. 

PREMIER SUPPLY SPORES Offer the following Set 
Manufacturers' Surplus New Goods at a fraction of 

the Original Cost, all goods guaranteed perfect, carriage 
paid over 5/ -, under 5/- postage 6d. extra (Ireland, car- 
riage forward). 

ELIMINATOR 
Kits, including transformer, choke, 

Westinghouse metal rectifier, T.C.C. condensers, re- 
sistances and diagram, 120v. 20 m.a., 20/ -; trickle charger 
8/- extra; 150v. 30 milliamps. with 4v. 2 -4 amps. C.T., 
LT. 25/ -; trickle charger, 6/6 extra; 250v. 60 milliamps. 
with 4v. 3 -5 amps. C.T L.T., 30/ -; 200v. 100 milliamps. 
with 4v. 3 -5 amps. C.T., L.T., 49/6; 300v. 60 milliamps. 
with 4v. 3 -5 amps. C.T.. LT., 37/6. 

T.C.C. Condensers, 750v. working, 2 mt. 3/6, 4 mf. 6 / -, 
4 mt. 450v. working 4/ -, 250v. working 1 mf. 1/ -, 

2 mf. 1/9, 4 mf, 2/6, 1,500v. working Standoff insulators 
0.5 mfd. 1/6, 2 mfd. 6 / -, aqueous electrolytic 440v. working, 
4 mf. 3/ -, 8 mf. 3/6. 
ALL the Following Lines Bd. each or 5/- per dozen: 4- 

and 5 -pin chassis mounting valve holders; shielded 
screen grid or pentode leads 1 -watt wire end resistances, 
any value; 0.1 condensers; on-off switches push -pull; polar 
ganging devices; 0.02 condensers, 0.5 condensers. 

POLAR 3 -gang 0.0005 Condensers, split end vanes, 
totally screened disc drive; 6/11. 

AMSCO Triple -gang 0.0005 Condensers, with trimmers, 
4/11, 

T.C.C. Electrolytic Condensers. 100 volts working, 15 
mid. ; 1/3. 

PREMIER Chokes, 40 m.a., 25 hys., 4/ -; 65 m.a., 30 
hys., 6 /-; 150 m.a., 30 hys., 10/6. 

PYE Chokes 20 or 32 hys., 4/ -; Premier multi -ratio 
output transformers. giving 15 different ratios, 7/6. 

AMPLION 
High Inductance Chokes, resistance 2,500 

ohms, 80 henrys, 60 m.a.; 5/6. 
WESTINGHOUSE Metal Rectifiers: 120v. at 20 m.a., 

6/6; 180v. at 3r m.a., 8/6; 8v. at I/2 amp., 6/6; 
6v. at 1 amp. 9/6 
HARLEY Pick -up, complete with arm and volume con- 

trol; 12/6. 
BRITISH RADIOPHONE Wire Wound Potentiometers, 

with mains 'witch incorporated, 5,000 ohms, 10,000 
ohms, 50,000 ohms, 100,000 ohms. 250,000 ohms, any 
value: 3/6. 

KOLSTER BRANDES Gramophone Motors, dual type, 
can be worked by clockwork or mains, No. 1 induc- 

tion type 100 -250 volts, 27/6; No. 2, A.C. and D.C., 100- 
250 volts, 27/6; both the above complete with all fittings 
and turntable 
SPECIAL Offer. -Microphones by prominent manufac- 

turer, high sensitivity, uniform response, complete 
with stand, transformer and battery; listed £3115. our 
price 18/6. 

DUBILIER Condenser, 300v working. 444 +2 +2 +2 +0.1 
4 0.1+0.1, 6 / -: 1,000v. working 1 mf., 1/6. 

PREMIER British Made Meters, moving iron, flush 
mounting, accurate; 0 -15, 0 -50, 0 -100. 0 -250 milli- 

amps., 0 -1, 0 -5 amps., all at 6/ -. 
oRMOND Condensers, 2 -gang, semi shielded; 2/6. 

t,PECIAL Offer of Marins Transformers, manufactured 
L. by Philips, input 100 -115v. or 200- 250v., output 180- 
0.180 volts, 40 m.a., 4v. la., and 4v. 3a., 4/6; 200- 0- 200v., 
4v la.. 4v. 3a., 4/8 
ALL Premier Guaranteed Mains Transformers have en- 

graved terminal strips with terminal connections, 
input 20 -250 volts, 40 -100 cycles, all windings paper inter- 
leaved. 
PREMIER H.T.8 Transformers, 250v. 60 m.a., rectified, 
1. with 4v. 3 -5a. C.T., L.T., and screened primary. 15/ -; 
with Westinghouse rectifier, 25/ -. 

2,000 +2,000 Electrolytic, 12 volts working; listed 27/6, 
at 10 / -. 

PREMIER H.T.9 Transformer, 300v. 60 ma.. rectified, 
with 4v. 3 -5a. C.T., L.T., and screened primary, 

15/ -: with Westinghouse rectifier, 25/ -. 

PREMIER 
H.T.10 Transformer, 200v. 100 m.a., rectified, 

with 4v. 3 -5a. C.T.. L.T., and screened primary, 15/ -; 
with Westinghouse rectifier. 26/ -. 

MAGNAVOX, D.C.144, 2,500 ohms field, with hum - 
bucking coil, Pentode transformer, 17/6; complete 

with A.C. conversion kit, 27/6. 

DOUBLE Spring Motors, made by Garrard. play five 
sides of loin. record, complete with turntable and all 

all fittings; 17/6. 
McMICHAEL 2- screen Grid Pentode Transportable 4, 

complete; gets many stations; £6115. 
SPECIAL Offer. -Accumulator chargers, input 200 -250v. 

A.C.. to charge 2- and 4 -volt accumulators at 1,¢ amp.; 
owing to the high efficiency of the silver oxide rectifier 
employed charger may be used during broadcast; 9/8 
each. 
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RELIABLE Canned Coils with circuit; 3/ -, accurately 
matched; dual range. 

PREMIER L.T. Supply Units. consisting of Premier 
transformer and Westinghouse rectifier, inputs 200- 

250 A U. output, 8v. 1,4 amp., 11 /6; 8v. 1 amp., 14/6; 15v. 
1 amp., 19/ -; 6v. 2 amp.. 27/6; 30v. 1 a., 37/6. 

PREMIER Mains 'Transformer, output 135v. 80 ma., 
for voltage doubling, 8/6; 4v. 3 -4a., c.t. L.T., 2/- 

extra; Westinghouse rectifier for above, giving 180e. 
30 m.a.. 8/6. 

PREMIER Mains Transformers, output 250 -0 -250 volts 
90 m.a., 4v. 3 -5a.. 4v. 2 -3a `(both c.t.), with screened 

screened primary, 151-. 

PREMIF,I 
Mains Transformers, output 350 -0 -350 volts, 

90 m.a., 4v. 3 -5a.,, 4v. 2 -3a. (both c.t.), with screened 
primary; 

PREMIER 
Mau.= Transformers, output 400 -0 -400 volts, 

100 m.a. 4v. 4 -5a., 4v. 2.3a., with screened primary; 
15/ -. 

PREMIER Auto Transformers, 100 -110/200 -250 volts .or 
vice versa, 60-watt, 7/9; 100 -watt, 10 /- 

SPECIAL Offer of Manufacturers' Type Transformers, 
any input, output 250 -0 -250 volts, 60 m.a., 4v. la., 

4v. 3a. (both c.t.), 8 /6; I1.T.8 transformer, with 4v. 3 -4a. 
ic.t.), 8/6; with rectifier, 18/6. 

. A MPLION Mains Transformers, input 100 -250 volts, Li output 350 -0 -350 volts, 120 m.s., 4v. 5a., 4v. 2e., 
6v. la. fall c.t.); 17/6 

FILAMENT Transformers, polished and engraved ter- 
minal boards, N P. terminals, 4v. 3-4a., 5/ -; 10v. 3a., 

6/6; 12e. la.., 5/ -; 4v. 4 -6e., 6/6; 14v. 4a., 6/6; 22v. la., 
6 / -; 6v. 2a., 5/ -; 9v, la.," 5 / -; 35v. 3a., 15/ , 
"PREMIER Eliminators, input 200 -250 volts, 40 -100 

cycles, A.C., incorp:,tating Westinghouse metal recti- 
fiers, output 250e..60 m.a , S.G. and 120v. taps, 42/6; 
with 4v 4e. c.t. LT., 7/6 extra. 
PREMIER Eliminators, output 150e. at 30 ma., S.G., 

and 100, 'apt, with 4s. 3 -4a. c.t. L.T., 37/6; or 
with trickle charger, 42/6 
PREMIER Eliminators, output 120v. at 20 ma., S.G. 

and 100v. taps, 27/6; with L.T. trickle charger in- 
corporated, 35/ -. 

PREMIER U.C. Eliminators, output 120v. at 20 m.a., 
S.G. ana 100v tape; 15/-- 

A CCUMULATOR Chargers, 200 -250 volts A.C., all in- Li corporating Westinghouse metal rectifiers; 2, 4 and 
6v. at 16 amp .2/ ", 2, .e and 6v. at 1 amp., 17/6; 
12v. la., 27/6; 6v. 2a., 35/ -; 12 v. 1.5a., 30/ -; 6e. 3a., 
39/6; 30v. la., 42/6; 50e. la., 62/6. 

T.H. Induction Type (A.C. only) Electric Gramophone 
Motors, 100 -250 v.; 30/- complete. 

A MPLION Moving Coil Speakers, type E.M.644, dual ti fields 2,500 and 5,00n ohms (100 and 200v.), with 
output transformer, 12/6; A C. conversion kit for this 
speaker, 10/- extra. 

WESTERN ELECTRIC Condensers, 250v. working, 1 
mid. 64., :. mfd. 1/ -; 500v. working, 1 mid., 1 / -. 

T.C.C. Condensers, 250v working, 4x4x1 mid., 3/6; 
6x4x2x2x2 mfd., 375v. working, 6/11; 4x4x1, 6 / -. 

SPECIAL Offer of Wire Wound Resistances.-4 watts, 
any value up to 10,000 ohms, 1 / -; 8 watts, any value 

up to 15,000 o ,ms. 1 /6; 15 watts, any value up to 
50,000 ohms, 2/ -; 2n watts, any value up to 50,000 ohms, 
2/6; 50 watts, any value up to 50,000 ohms, 3/6. 

WIRE Wouund Potentiometers, 15,000 ohms, 1/6: Cen- 
tralab Potentiometer controls, 50,000 ohms, 2/ -. 

FOR Callus, Only. -The following valves, guaranteed 
new' - 

HILIPS 328 Valves for L.T. Charging, 5/6; 329 Bar- 1 lamps, 2/ -. 
PREMIER SUPPLY STORES, 20 -22, High St., Clap- 

ham. S.W.4. Macaulay 2188. Closed 1 o'clock 
Wednesdays, open to 9 o'clock Saturdays. Nearest 
Station, Clapham North Undlerground. 
PREMIER. 

[3778 
AMATEUR'S Surplus for Sale; stamp for list. -Iles, 25, 

York Rd., Swindon. ' [3784' 
MILDMAY RADIO EXCHANGE Offers the Following, 

sound and perfect: - 
COLVERN, K.B.L.C., pair, and K.S.R., 17/6; C.A.T. 

triple tuning unit, 30/-; Ready Radio S.T.400 or 
S.T.500 coils, 6/6 pair; Lotus L.F. transformers, listed 
10/6, 5/6 each; Ready Radio Iustamat output trans- 
formers, 10/= each 

WEARITE G.L.32Superhet Chassis, 25/ -; Lewcos or 
Wearite superhet coils, 4/6 each; J.B. 4 -gang 

chassis mount condenser, 17/6; J.B. 4 -gang, fully screened, 
20/ -. 

EKCO 
Radiocorders, with pick -urn, 30/- each; Mar- 

coni Senior speaker magnets 15/- each; Ferranti 
S.D. t. D.C. moving coil speaker, 50/ -; Ferranti A.F.4, 
8/-; A.F.3, 11/ -; A.F.5, 17/ -; A.F.5C., 19/ -; A.F.5C.C., 
21/ -; O.P.M.1C , 14/-;. P.1, 1 -1, 7/6; O.P.2, 25 -1, 8/ -: 
O.P.M.8, 10/ -; R.J 100 m.a. choke, 10/ -; Pye tapped 
output transformers. 6/6 each; Lotus mains chokes, 5/- 
each; Climax H.F..chokes. 3/- each. 

COLLARO Type 32 Combined A.C. Motors and Pick -up, 
fully automatic, 59/6; Collaro Empire model, less 

pick -up, 37/6. Garrard A.C.4 motors, with fully auto- 
matic plate, 32/6 
ALL Post Pi. id. 

'PHONE: Cliseold 5001. 

OPEN Thursday, closed Saturday all day. 

24Mildmay Grove, London, N.1. 
, [3799 

WOBURN RADIO Offer Following Set Manufacturers' 
Clearance Lines:- 

FAKER Selhurst "Motor" P.M. Speakers, 21/ -; Clix 
valve holders, 2/6 per dozen; fixed condensers, Poly - 

met and Dubilier, all sizes, 3/6 per dozen; Siemens. 
4 mfd. 500v., 2/3; 0.01x0.01 mfd. '500 v., 1/7; Hydra 
2 mid. 500 v., 1/3; Ready Radio short wave coils, 2/- 
each; Class B driver and choke, 9/6 per pair; Erie and 
Dubilier resistances, % watt 4/6, 1 watt 6/6 dozen, 
4 watt 50,000 and 100,000 9d.; B.T.H. R.K. Junii,r, 
6 /12e., 17/6 (carriage forward); Amplion 0.0005 mica 
condensers, 9d. 0.0003 differentials, 1Od.; British Radio- 
phone output transformers, ratio 32 -1, 18 -1, 23 -1, 4 11 
each; K.B. output transformers, 33 -1, 2/6 each; H.F. 
Binocular choke, 1/3; H.F. chokes, 10d.; Edison R.C.C. 
units, 1 /6; Dur- Amansco 3 gangs, with trimmers and 
drum drive, 7/11; 2 gangs, with trimmers, 4/11; 
Spaghetti resistances, 3/- dozen; Ready Radio 'extensor 
condensers, 0.0005, 2/6; Simpsone electric turntable, 
17/6; we supply any make of set on terms, also make 
up Monodials to your own requirements.--Woburn Radio 
Co., 7, Woburn Buildings, W.C.1. Euston 1571. [3841 

IS YOURS A 

LOUDO S COPE ? 
A witty customer of ours, 
after coming to the conclusion 
that : " the average loud speaker 

is only useful as an indicator 
that the set is working or not," 

suggests that loud speakers 
can be classified as- 

HARTLEY- TURNERS 
and 

Loudoscopes. 
Perhaps his enthusiasm has carried 
him away, but it is a fact that our 
customers are very enthusiastic. If 
you are getting tired of " the same 
old thing "in your radio programmes 
why not "rub it out and start again." 

There is a HARTLEY - TURNER 
Speaker waiting to give YOU 

new thrills. 
D.C. MODEL A.C. MODEL 

7 Gns. 8 Gns. 
Our 32 -page booklet "New Noies in Radio," 
sent for a lId, stamp, will tell you all aboutit. 

A new model now in stock for the 
new Wireless World " 

Mondial Super. 

HARTLEY TURNER RADIO LTD., 
THORNBURY ROAD, ISLEWORTH, MIDDLESEX. 

Telephone : Hounslow 1854. 

W/REWO[!ND 

(j( 

ATMEL KNEW 
WHAT YOU WANTED 

Sp NERE1STHEHYWATT 
A resistance that will not break down, one that 
will stand high overloading, is moisture -proof 
and noiseless. 
The Hywatt is a definite advance in Resistance 
manufacture. 
Due to its wire element it is unchangeable in 
operation, has a much closer tolerance than the 
carbon type and a fixed resistance value. 
This is why so many set manufacturera have 
chosen the Hywatt for their 1934 sets. 

Made in all values from 1- 50,000 ohms. 

For full details pumas write to 

WATMEL WIRELESS CO. LTD., 
Imperial Works, High street, Edgware, London. 

Telephon.' Edgware 0323. 

GET THE BEST -O. UT OF ANY SET 
(95) 

Components, etc., for Sale. -Contra. 

R. 
Q EI.ECTED Parts for Sale, as new; c.o.d. or " Wire - 
t less World " deposit system, whirl; we recommend if 
in doubt as to the splendid value offered; we take risk of 
damage in transit to our customers; goods tested for 
callers and guaranteed. 

TO Clear. -Igranic mains transformers, half wave, 550v. 
60 m.a., 7.5v., 7.5v., new, 6 / - ditto, 250/250, 100 ma., 

4v. 1 amp., 10 /6; Varley 250/250, 75 m.a., 3 -4v., 6v., 
17/6; Parmeko 250/250, 60 m.a., 2 -4v., 6v., 20/ -; Vor- 
texien 250/250, 120 me., 2 -4v., 6v., 15/ -; H.T.7. with R.I. 
transformer and 4v. 6 amp., 20/ -; all with 200/250v. 
input. 

TO Clear. -Brown Vea cone units, new, 9/6; R.7. 7 /14H. 
chokes, second -hand, 10 / -; Magnavox D.C.144 2,500 

ohm speakers, 18/6; British Radiophone 3 -gang condensers, 
0.0005, new, with trimmers, proper cover and disc drive, 
all fittings, 15/9; Triotron 8 mf. wet electrolytic, 440v., 
3 6; Polar 2 -gang tubs, 6 /6; Polar 3 -gang tubs, with 
trimmers. 10, -, 

C1.ARKE'S 4v. 5 -amp. Transformer, 240/50v., 6 /6; 
Philips ditto, for 200v., 6 °6; Heayberd tapped input, 

4v. 3 amp., 6,'-; Gambrell Senior Novotonc, for medium 
resistance pick -ups, 50/ -; Varley 300H. choke, 10 / -; Var- 
ley dual S.P. choke, 10/ -; Telsen 350v. 60 m.a.x2 4v. 
windings, 9, -; Savage 400v. 90 m.a., 3 4v. windings, 16 / -. 

TRANSFORMERS.- Ferranti A.F.S, 18/6; A.F.6, 15/6; 
O.P.M.1c., 16/6; O.P.M.6, 14/ -; O.P.M.2, 14/ -; B.1 

choke nevi, 13/ -; 13.5, new, 17'6; Liasen Super, 7/6; R.I. 
straight line tapped secondary, second -hand, 7/6; Liasen 
23 -1 output, 6; -; Liasen 1 -1 output, 5 /6; Linsen large G.P. 
choke, 18H, at 60 m.a., 6/6; Ryall's 350v. transformer, 3 
4v. windings, 120 m.a., to clear, 15/6; solder strips. 

TO Clear.- Mullard H.T. unit, 150v. 30 usa., 240v. in- 
put, 25/ -; Six Sixty 200v. 30 m.a., 4v. 5 amp., in- 

put 200v., 25/ -; Philips' 150v. 25 m.a., input 200v., 25/ -, 
with rectifier, valve; Ekco A. C.25, 40/ -; Amplion P.A. 
microphone, £3. 

RYALL'S RADIO Offer Reliable Resistances, suitable 
for all sets where a 1 -wait resistance is specified, in 

values 100, 250, 500, 1,000, 2,000, 5,000, 10,000, 15,000, 
20,000, 25,000, 30,000, 40,000, 50,000. 75,000, 100,000 
150,000, 250,000. r /rmeg., 2 -meg., all values stated in 
ohms, 6d. each; also 2 -3 -watt type, 1,000, 10,000, 9d. 

NEW Output Transformers Similar to R. and A., ratio - 

18/23:32, 6/ -; Telsen 0.05 mica condensers, 2/3; 
T.C.G. 0.01 mica type M., 1/ -; new Paxolin formers, lip, 
slotted, with guiders, 8d.; T.C.C. 2 ml., 350v. working, 
1/6; ditto, 1 mf., 1/3, new; T.C.C. 4x4, 250v. working, 
4/9. 
PAIRS New Polar Twin S.M. Thumb Drive, 0.0005, corn- 1 plate, 12/6; Telsen 100h. chokes, 3/ -; Westinghouse 
H.T.4 and A.4 rectifiers, with Varley transformers, £2; 
Cyldon 0.0005 double thumb twin extenser, 15 /6; Cyldon 
single 0,0005 extenser, 7/6; Ready Radio 0.0005 extensor 
condensers, new, 3/6. 

RADIOPHONE Pots with Switch, 5,000, 10,000. 25,000, 
new, 2/6 each; new type Magna speaker, 2,500 ohm 

and 5,000 ohm, 42/6 each complete. 

EDISON BELL 10,000 Eureka, wire wound, with holders, 
1,' -; Edison Bell 0.0005 universal log all -metal con- 

densers, 1, 6, new. 
SPECIAL. Offer of Pye 20h. Chokes, 40 m.a., 130 m.a. 

maximum, D.C. resistance 300 ohms, in brown crys- 
talise finish, new, unused, Pyc 321s, chokes, D.C. resist- 
ance 750 ohms, 30 m.a., 80 m.a. maximum, ditto, 6/3 
each, post free. 

WEARITE and Lewcos Superhet. Coils, 5/ -; 3 -range 
oscillators, 7/6; T.C.C. 2,000 mf. electrolytic, 9/ -; 

T.C.C. ditto, 250 mf., 100v.. 8 /6; Igranic L.F. choke coup. 
ling units. 3/9; Lotus new 4- gangs, 15/9. 
iIYALLS Mains Condensers, 4 mf., 250v. working, 2/6; 
.LL 4 mf., 500v. working, 4/6; 4 mf., 750v.. 6/6; 2,000v., 
17 6; Ryall's condenser blocks, 2 -4 mf., 2 -2 mf., 500v. 
working, 8/6; Dubilier 2X2, 500v. working, 2/6. 

RYALT.'S Mains Transformers, 250v. 60 m.a., 4v. 1 amp., 
4v. 3 'amp., 10/6; 350e.. 12/9; I-LT.7, with 4v. 4 

amp., 10 /6; 4v. 3 amp. only, 6/9; chokes, 25h. at 60 
m.a., resistance 260 ohms, 6/9; 20h. at 100 ma., 8/9; 
1011., 8/9, for Monodia!; 40h. at 100 ma., 10 /6. 

MMETERS, 
moving coil, made for Ryall's Radio, guar - 

- anteed one year, and to B.E.S. first grade specifica- 
tion, ail panel flush type, Bakelite case, 0 -5 m.a., 0 -20 
m.a., 0 -50 m.a., 21/- each; 0- 250v., 32/6; 0- 300v., 35/ -; 
1,000 ohm per volt, zero adjuster, size 34in. 

METERS, as above, moving iron, first grade, air 
damped, zero adjuster, 0 -250v. A.C., 18 / -; 0 -50 ma. 

A.C. and D.C., 15/ -; non damped, without zero, 0 -12v., 
10/ -; 0- 250v., 12/ -; 0 -3 amps., 10/ -; 0 -20 ma. A.0 and 
D.C., 10 / -; 0 -50 ma., ditto. - 

WE 
Hold a Large Stock of First Class Radio Apparatus, 

meters, resistances, condensers heavy chokes, and all 
set requirements, at bargain prices, all modern goods. 

RYALL'S RADIO, 33, Chancery. Lane, London, W.C.2 
(nearest Tube Chancery Lane; 'bus 67 passes door, 

or tram to Savoy St.). Holborn 3529. Open Saturday 
afternoon. Close 7 p.m., Thursdays 1 o'clock, Saturday 
6 p.m. 

R. [3805 

SURPriPLUS RADIO Offer the Following at Ridiculous 
Prices : - 

WIRE Wound Potential Dividers, 4,500, 3,000, 2,000 
ohms, and 15,000, 12,000, 8,000 ohms, both 60 

watt: at 1/6 each; postage 3d. 
DITTO, 5 watt, 40,000 and 23,000 ohms, 40,000 and 

80.000 ohms, 40,000 and 100,000 ohms, 30,000 
and 50,010 ohms, 20,000, 20,000 and 20,000 ohms; all 
at 1/- each; postage 3d. 

TWO Resistances on .1 Tube, 4,500 and 500 ohms, 60 
watt; at l./6 each; 3d. postage. 

THREE Resistances on 1 Tube, 2,500, 1,600 and 80 
ohms, 5 watt; at 1 each; postsze 3d. 

SINGLE 
Resistances, 5 watt, 8,000 and 65,000 ohms; 

at 6r1. each; postage 3d. 
7 A \lid. Block Condensers, 2 types, 750v. D.C. test, 1`f tapped 4- 6 -2.1 -1 and 3 -9 -2; at 4/- each; postage 6d. 

ONE lud. Condensers, 750v. D.C. test, at 8d. each, 
I °stale 2d.; 4 m6.1. condensers, 750e. D.C. test, at 

1 6 eaoll, postage 4d. 
TIOUBLE Smoothing Chokes_ mounted, sound, robust 1. (oh. 120 m.a., 14 -28 heniles each, usual price 35/ -, 
our price 6,6 each, Id. postage; single ditto, 4/6 each. 

1C'H Article is Tested Before Despatch, and guaran- 
` teed first class manufacture. 1:4 
1SH with Order; all goods despatched, same day. - C The above from Surplus Radio, 32, Queensway, 

Ponders End, Middlesex. [3845 
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To obtain the highest possible 
efficiency from any receiver, re- 
liable and silent contact at every 
point is essential. That is THE 
reason why experienced designers 
of sets described in the radio 
publications use and recommend 
CLIX. 

PANEL 
TERMINALS 
Type B. with 
Hexagonal Shoulder 
for easy 
mounting 4d. 
Type A - 214. 

CLIX "MASTER" 
PLUG 

Positive METAL to 
METALwiring. Firm 
grip and full contact 
with ALL sockets 
with internal dia- 
meters from tin. to 
5/32ín. battery sock- 
et. Curved ends for 
easy insertion. 1 1 d Price 2 

Non -Corrosive 
SPADE 

TERMINALS 
Large - - 2d. 
Small - - 1.4. 

it A MATTER OF 
CONNECTION " 

Cfix interesting New Folder "W" 
gives details of over 30 Perfect 
Contact Components. Write for a 

copy nom. 

Cheapest PERFECT Contact 
LECTRO LINX LTD.,79a, Rochester Row, S.W.1 

Electradix Bargains in 
REISZ MICROPHONES 

Genuine Eilsel -Reisz Microphones at 
Bargain prices. A £25 Microphone 
of incomparable quality and wide 
frequency response range 
at sacrifice price of 55' -. 
Handsome stand for table 
P.A., 15!-. Matched Trans- 
former, 7/6. 
It is painting the lily to 
eulogise the beautiful sound 
qualities of these famous 
mikes and the many 
hundreds we have supplied 
to private users, Cinemas, home gramo- recorders and trans- 
mitters is proof of their high quality. Special cushion mounting 

in this make only. Limited number at 55 -. 
RADIO TRANSMITTERS. Hand micro- 
phones of the new Lafone -Reisz pattern hitherto 
not released to the public are now available at a 

bargain price. Made with the 
famous Lafone granules, the- hush- 
hush " mixture that makes the 
silent background quality. Rigidly 
tested for pure response to speech 
and music the Lafone -Reisz Hand 
Model is the only one of its kind 
and is ideal on the air. 

Complete Microphones for all purposes in stock, 25 
models. 

Electradix are always in front with the latest and best. 
Send for our Complete Catalogue " W ", 4d. ; or, Bargain 
Sale List post free and you will save money. 
THE DIX- ONEMETER. The ideal of multi -range, moving 
coil meters. Built to first -grade British Engineering Standard. 
50 ranges on one meter. Measures Microampa to 20 amps, 
millivolts to 1,000 volts, 50 ohms to megohms. Six Terminals. 
Two clear scales, mirror, and knife -edge pointer for accurate 
reading. Complete in case, 60, -. 
THE DIX- MIPANTA VEST POCKET TESTER. A 
wonderfully versatile moving -iron multi -range meter for service 
on A.C. jobs. No projecting terminals. THREE ranges of 
volts : 0 -7.5, 0 -150, 0 -300. Used for MILLIAMPS reads: 
0 -121 m /A., and 0 -75 m /A. In black bakelite case. Measures 
only 21in. by 21in. 
Complete in case with pair of test leads and plugs. Leaflet 

W " gives full information, 19/8. 
S. G. BROWN'S BATTERY SUPERSEDER makes H.T. 
from your L.T. 2 -volt battery, rectified and smoothed. 3 
tappings. A boon to those who are not on the mains. Reduced 
from £3/15/ -. New and Guaranteed, 37/6. 
LESDIX CHARGERS. We have 25 models to offer and 
build special types to special requirements. Three popular 
sizes are the ACI09A for 36 cells at £10/9/ -; the ACI06 for 
108 cells at £12!10/. and the Lesdix Super Six for 200 cells 
at £32/7/6. Ask for Charger Leaflet 

ELECTRAOIX RADIOS, 
218, UPPER THAMES STREET, E.C.4. Phone: City 0191. 

EILSEL 
REISZ 

55 ;'- 
ONLY. 

LAFONE 
REISZ, 
HAND 
MIKE, 

52/6 

Components, etc., for Sale.- Contd. 
SOUTHERN RADIO'S Wireless Bargains. -Set manufac- 

turers' guaranteed 'surplus. 
MAINS Transformers.- 250 -0 -250 volta 60 ma., 4v. la., 

4v., 2-4a., 11/ -; 250-0 -259 volts 60 ma., 4v, la., v. 
2 -3a., 4v. la.. 12/ 350 -0 -350 volts 60 ma., 4v. 2- 2t /a., 4v. 
2 -4a, 13/6; 350 -0 -350 volts 120 m.a., 4v. 2- 2t /a., 4v. 3 -5a., 
4v. la., 16/ -; 500 -0 -500 100 ma., 4v. 21/a., 4v. 3 -5a., 4v. 
2a., 19/ -; step -up or step -down transformera, 0, 100, 110, 
200, 230 and 250 volta, 60 watt output 12/6, 100 watt 
output 14/9. 
SMOOTHING Chokes. -20 henrys, 120 m.a., 320 ohms. 

8/9; 50 henrys, 60 m.a., 500 ohms, 7/8; 40 henrys, 
40 m.a. 700 ohms, 6 /6. 

ALL Mains Transformers and Chokes Guaranteed for 
12 Months, specials quoted for and delivery given 

within 3 days of order. 

VARIABLE 
Condensers. -Polar 3 -gang 0.0005, complete 

with dial, knob, escutcheon, 11/- (list 35 / -); Lotus 
2 -gang 0.0005, complete with dial, knob, escutcheon, 8 /6: 
all ganged condensers are fully screened, with trimmers, 
and boxed; Hydra block condensers, new, 16 mfd., 2 +2+ 
8 +2 +1 +1, 1,000 volt test, 7/- each; 4 mfd., 2/6; 2 mid., 
1,9; 1 mid., 1 / -. 
SPEAKERS. -Rota F6 permanent magnet, 28/- (listed 

49/6); D.C. mains energised, 2,500 to 6,500 ohms, 
complete with humbucking coils and transformers, 16/6 
(list 39/6); G.E.C. Stork speakers, complete in magnificent 
cabinet, 19/6 (listed £3/15); Ormond speakers, complete 
in cabinets, 10 /- (listed 25/ -); Blue Spot, 100U, 13/6 (list 
37/6). 

CONSTRUCTORS' Kits. - Ready Radio " 303 " bat- 
tery 3 -valve kits, less valves, 18/- each; complete 

with 3.Mullard valves (P.M.1L.I'., P.M.2, 2D.X.), 33/- 
each (list 70/ -); Ready Radio Meteor screen grid, 3 -valve 
kit, less valves, 26/ -; with 3 Mullard valves (P.M.12a, 
P.M.2D.X., P.M.2a), 49/- (list £5/7/6); Universal Radio 
3 -valve kits, ready assembled on chassis, 12/6 (listed 45/ -). 

READY Radio " 303 " A Kits, complete with cabinet, 
M.C. speaker, less valves, £215; with 3 Mullard 

valves (P.M.1L.F., P.M.2D.X., P.M.2), £3/5 (list £6/17/6). 
READY Radio Meteor " A " 3 -valve Screen Grid Kit, 

complete with cabinet, M.C. speaker, less valves. £3/7/6; with 3 Mullard valves (P.M.12A., P.M.2D.X., 
P.11t.2A.), £4/10 (list £8/7/6). 

READY Radio S.T.400 Kits, as specified by Scott Taggart, £2/19/6 each (list £4/17/6); Mullard 
Radio for Million 3 -valve A.C. kit, complete with 3 Mullard A.C. valves (Pen4V, 354V, S4V), £3/10 (list £6 /10) ; Mullard Radio for Million 3 -valve battery kits, complete with 3 Mullard valves, £3/3 (list £6/2/6), all kits brand new, in original sealed cartons. 

B.T.H. Senior Pick -ups, 1934 model with volume con- trol, 28/- each (list 37/6): 6 only, B.T.H. Junior pick -ups, 17/6 (list 25/ -); H.M.V. volume controls, 1/6 each (list 12/6). 
RECEIVERS.- Burgoyne 3 -valve battery transportable sets, complete with valves, batteries, accumulator and speaker, £3/2/6 (list £7/19/6), new, in cartons. ALL Goods Guaranteed New and Perfect and Bent Car- riage Paid. 
BRANCHES at 271 -275, High Rd., Willesden Green, N.W.I0, and at 48, Lisle St., W.C.2, where callers are cordially invited to inspect our large stocks of wire- less bargains. Please send all post orders to 323, Euston Rd., N.W.1. 

SOUTHERN RADIO, 323, Euston Rd., London, N.W.1 (near Warren St. Tube). 'Phone: Museum 6324. 
EXPERIMENTER'S Surplus lev 'Safe; write' forl318ist stamp. -White, Bucknill's Close, Epoom. [3793 
CHALELECTRIC Offers Set Manufacturers' New Sur- plus, all carriage paid, cash with order or c.o.d. 'VARIABLE Condensers.-Polar Star, 1933, complete with disc drive, dial light covers, trimmers, etc list 30/6, at I8 / -; J.B. Nu Gang, complete as above, at 17/6; 
Polar Uniknob, fitted complete as above, 19/ -. ' COILS f6 sets only). -Colvern Ferrocart, Fl, F2, and F.3, with switching, ganged on base, 32/ -; new Midget type (3 set), 3- ganged, 32/6. 
CONDENSERS.- C.E.C., Murphy, etc., 800 D.C. test, 250 A.C. working, 1 mid. 1/1, 2 mid. 1/9, 4 mfd. 2/6; all the following are 1,500 D.C. test, 500 A.C. working, 800 peak : 1 mid. 1/9, 2 mid. 2/4, 4 mfd. 4/ -; multiple banks, all separate tappings : 20 mid., 4 +4 +2+ 2+2 +2 +2 +1 +1 mid., 11/ -; 9 mfd., 4 +2 +2 +2 +1 mfd., 6/9; 5 mfd., 2 +2 +1 mid., 4/ -. 
MAINS Transformers and Chokes.- Tapped and screened primary, Philips, 500 -0 -500 at 120 ma., 4v. 2.5 amps., 

4v. 2amps., 4v. 5 amps., 250 -0 -250 at 60; m.a., 4v. 1 amp., 
4v. 1 amp., 4v. 3 amps., 12/ -; 250-0-250 at 75 m.a., 
4v. 1 amp., 4v. 5 amps., 13/ -; chokes. 30 henry, 75 ma. 
(500 ohms), 6/9; 30 henry, 60 m.a. (500 ohms), 6/6; 
20 henry, 120 m.a. (350 ohms), at 9 /e. 

ASK tor Special Quotation for Anything You May Need. 
-Chal- Electric, No. 6, Conduit St., London, W.1.... 

[3847 
1/6post tree; wonderful bargain ; Centralab variable , 

resistances and potentiometers, in maker's boxes. 
POTENTIOMETERS. -Power, 15 ohm, 175 ohm, 1,000 

ohm, 2,000 ohm, 5,000 ohm; great. power, 400 ohm, 
500 ohm, 1,000 ohm; standard, 6,000 ohm, 20,000 ohm, 
50,000 ohm. 
VARIABLE Resistances.- Power, 6 ohm: standard, 6 

ohm, 2,000 ohm, 5,000 ohm, 8,000 ohm, 25,000 ohm. 
50,000 ohm, 200,000 ohm. 

J. D. WIRELESS Co., 195, Breck Rd., Liverpool. 'Phone: 
Anfield 1078. [3801 

METERS Moving Coil, Weston 301; 10 m.a. and up- 
wards, 22/6; Galvos 30 -0-30, 27/6. 

NEW British Made, 1 m.a., 27/6; 250 volts (1,000 w. 
per volt), 32/6; Turners 20 ma. upwards, 17/6; 

thermo ammeters, 1.5a, 22/6; French 3 -rave, 3 m.a., 6v., 
240v., 22/6, 2- range, 2 m,a., 240v., 20/ -; German 2 ma., 
25/ -; 2,000 volts, 32/6; assorted makers, 25 m.a. and 
upwards, 10 /6; laboratory apparatus in stock; .meter re- 
pairs a speciality. The Victa Electrical Co., 47, High St.. 
Battersea. &W.11. 'Phone: Batt., 0780. 19355 
!'1 H.BERT INDUSTRIES Parcels and Components. - Vf " A," " B " and "D " puicefs still available by re- 
turn (see issue October _6th). 

O-UR Famous 30 ma. 180v. A.C. Eliminator Kit, com- 
plete in every detail, has now beet redesigned with 

a still smarter case and heavier rectifier; price remates 
'at 30/- post paid -while' supplies last. - - 

GILBERT INDUSTRIES, Ltd., 519, London Rd.. West- 
cliff, Essex. 'Phone : Southend 492071. " Come 

and see vs Sunday morning." [0402 

A MPMETERS, hot wire t/ amp. Johnson, Phillips, new, 
2, 9, postage 3d.; tester cell, precision M.C., 3 -0-3. 

Eversheds, 10/ -, postage 6d.- Beaton, Chalk Farm Rd.. 
N.W. [3809 

[N]AMIN 

CONFIDENCE 
Do not risk disap- 
pointment by using 
cheap components, 
you may be lucky, but 
most probably you 
won't. Make quite 
certain of success by 
using Benjamin Proved 
Radio Products : each 
individual component 
is perfectly made, and 
may be employed with 
complete confidence 
in whatever set you 
construct. 

TRANSFEEDA 

The Transfeeda 
used in the L.F. 
Stage will result in 
improved quality 
with full amplifi- 
cation. Suitable 
for following all 
types of valves. 
Price - 11 /b 
Class "B" input Driver 
transformer for use with 
all types of circuits and 
valves. Tapped to give 
choice of over all ratios 
1 }:1., 1:1. 
Price - - 10/6 

" B " DRIVER 

Benjamin 4 -pin 
valveholders with 
self -aligning 
positive -grip 
sockets and solder 
tags integral with 
springs. 
Clearertone 1/6 
Vibrolder 10d 

Benjamin 5 -pin 
and 7 -pin valve - 
holders are fitted with easy wiring reversible 
terminals and special self -cleaning contacts. 

5 -pin, 10d. 7 -pin, 2/ -. 

FIVE -PIN 

OUTPUT CHOKE 

Class "B" universal 
output choke for 
matching all Class "B" 
valves to existing loud- 
speakers. Tappings 
enable suitable ratios 
to be obtained for all 
working conditions. 
1'2:1., 1:1., 1:1'9 

etc. 
Price - - 11 / 

ALIN 
THE BENJAMIN ELECTRIC Ltd., Tariff Rd., Tottenham, N17. 
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SCOTT 
SESSIONS for 
" WIRELESS WORLD " SETS 

completely constructed 
with fine workmanship. 

OVERHAULS 
RE- BUILDING 

OR 

MODERNISATION 
TO ANY EXISTING SET 

Many thousands of " W.W." 
readers have profited from our 
specialised experience during 
the last seven years. 

Write to us now and tell us 
about your requirements or 
your radio troubles. 
Our advice and estimate is free 
of charge. 

Monodial 
Construction 
and Servicing 

Experts. 

SCO Tq. 
SSIO 

Radio Engineers and Consultants, 
MUSWELL HILL, LONDON, N.10 

Cables: "Tropiset, London." 
Contractors to H.M. Government.Depts., &c. 

OPENING S 
Ar 

ENGINEERS! 
Never before nas engineering offered such magnificent 
chances. With the rise of the depression the industry is 
literally teeming with first -class opportunities. Our 250 - 
page Hand -book "ENGINEERING OPPORTUNITIES," 
show; where the opportunities tie, and the easiest way 

to prepare for them. The Hand -book gives de- 
tails of A,M.I.Meeh.L A. M.I.E.E., A.M.I.C.E., 

G.P.O., etc., Exams.,out ines Home -Study 
Courses in all branches of Civil Mech., 

Elec., Motor, RadIJ & " Talkie," Engin- 
eering, Buiding, etc., and explains our 
unique Employment Dept. Send for 
'his valutbie Hand -book to-dav -FREE! 
BRITISH INSTITUTE 0 ENOINEEBINO 

ECHN06O0: 357, SHAKESPEARE 
HOUSE, f) O% ORD STREET, 
LONDON 

NOVEMBER Ill! ELEVENTH 
MORE FOR 
YOUR POPPY 

REMEMBRANCE DAY 

Components, etc., for Sale.- Contd. 

EBURY BRIDGE RADIO Offer the Following 
Stupendous Bankrupt and Set Manufacturer's Surplus 

Bargains. 

A. 

C. High Tension Eliminators, input 200/50 volts, out- 
put 150 volts 30 ma., 3 pos. tappings, one fixed, one 

continuously variable, Westinghouse rectified, finest com- 
ponents, guaranteed, 25/ -; 3 pos. tappings, for S.G., 28/6; post 1/3; also in 100 /110 volts input. ra.C. Eliminators, 200 -250 volts input. output 150v. 

30 ma., one fixed. one continuously variable tap- pings. 10/ -;.3 pos. tappings for S.G., 12/6; post 9d.- 
GENUINE Reisz PA. Microphones for all Speech Ampli- 

fyiné, 55/ -; nickel platgd stand, with rubber sus- pension, :5/ -; special matched transformer, 5/ -; all post 
free. 

EX Manufacturer's Mains Transformers, suitable Ferro - cart Ill, tapped 200/50v, input, outputs 350- 0 -350v. 
70 m.a., 4v, 2a., 4v. 3 -4a., C.T., 9/6; post 9d., a real snip. 

EX Manufacturer's Heavy Duty Smoothing Chokes, 50h. at 50 ma.. 5/6; post 6d. 
SPECIAL Offer.- Utility 0.0005 condensers, with S.M. 

drum dial and escutcheon plate, new, boxed; 5 /6; 
post 6d.; dial alone listed, 10/ -. 

PYE Mains Transformers, 200 /50v. input, outputs 135v. 
80 /100 ni.a., 4v. 4a., C.T., 6/6, post. 9d.; smoothing 

chokes, 30h. at 30 m.a. C.I., 600 ohms, 3/9, post 9r1. 
PEOIAL Offer. -Ebury synchronous electric clock move- 

mente, robust, reliable, 200 -250v. 50c.; 16/6; post 
6d.; write for full details. 

CONDENSER Bargains. -All working voltages, T.C.C. 
3 ml., 800,-. 5! -, post 6d.; 9 mf. (4 +4+1) 250v., 3/6, 

poet 6d.; 15 mf., dry electrolytic, 100v. for auto G.B. 
decoupling, 1/3, post 21,_d.; all as new; Siemens 4 mt., 
250e., 2/ -; Hydra 2 mf., 250v., 1/6, all post 4d. 

LAMPLUGH Silver Ghost Moving Coil Speakers, 6,500 
ohms, new, boxed, 12/6, post 1 / -. 

FINAL Clearance Offer. -Blue Spot 100U inductor 
speakers, new, boxed; listed 35/ -, 14/6; post 1 / -. 

HEAYBERD Mains Transformers, 200/250v. input, out- 
puts 100v. tapped 80v. 70 m.a., 4v. 4a. C.T.; 10 /6; 

post 9d. 
CHASSIS Mounting Valve Holders, 4 -5 pin, 3d each, 

post 1i,2d. ; 2/6 doz., post 3d. ; Loewe 4 Watt vacuum 
resistances, 50,000 and 100,000 ohm, 9d. each, post 11/id., 
bargain; manufacturer's parallel feed intervalve trans- 
formers, 2/6, post 3d.; toggle switches, 6d., post 1?d. 

ALL Goods 3 Days' Approval Against Cash, or c.o.d. 

EBURY 
BRIDGE RADIO Co., 33, Ebury Bridge Rd., 

S.W.1, near Victoria Station (No. 11 'bus to Ebury 
Bridge). Sloane 8407. L3849 

MICROPHONE and Transformer, Philips; cost 60 1-, 
accept 30 /- .-- Miles, 10, Edgar Rd., Sanderatead, 

South Croydon. [3813 

MAINS Transformers, new. -For H.T.5 rectifier, 6:6; 
ditto, with 4v. 4a. C.T., 8/6; for H.T.8, with L.T. 

4v. 4a. C.T., 12/6; others in stock. 

MOVING 
Coil. Speakers, new.-200 to 250 volt field 

windings, 10 / -; output transformer, 6 / -; "Postage 9d. 
-63, Abbots Drive, North Wembley, Middlesex. [3843 

MODERN RADIO Again Present the Most Stupendous 
Bargains of Set Manufacturers' Surplus Yet Offered; 

all good:; offered are post free except I.F.S. 
PHILIPS Mains Transformers, 100 -240 volts input, out- 
-1- put 250 -0 -250 volts, 60 m.á., 4 volts 4 amps. C.T., 
4 volts 1 amp., 5/-; eliminator transformer, input 210 
volts, output 200 -0 -200 volts, 30 ma., 4v. 1 amp., 2/6. 

P IIII.1fS 
Block Condensers 300 volts working, 4x3x1.5 

xo.5x0.5x0.2; 2/9 each. 

PHILIPS 6,000 ohm Volume Controls, with mains 
switch. 3/6; Kolster Brandes loud -speakers, in solid 

oak cabinet, model 295, new and boxed, 10 /11; model 287, 
in solid oak cabinet with sloping sides, 12/6, a superior 
model. 

PAXOLIN Panels, 18x 7%, II- each, 9/- per dozen; 
14xn,, 9d. each, 7/6 per dozen. 

A.C. Ampmeter, reading 0.15 amperes, 3/6 each; Erie 
I watt resistors, 350, 15,000, 20,000, 25,000, 100,000, 

and 250.000' chins, 8d. each, 6/9 per dozen. 
GIN-RITE LOCO ohm Wire Wound Resistances, 6d. 

each, 4;- per dozen; Philips mains transformers, 
210 volts input, output 200 -0 -200 volts. 30 m.a., 4 volts 
3 amp a. C.T.. 4 volts I amp., with screened primary, 4/6. 

LOEWE Vacuum Resistances, with wire ends for solder - 
ins, 3,000, 10,000, 15,000. 25,000, 50,000, 100,000, 

1q, 11:2, and I 'neg. and 0.005 condensers 3d. each, 2/- per 
dozen: special price for quantity. 
LOEWE 

Vacuum Type Resistances, 2 watt type, 50,000 
and IC0.000 ohms; 8d. each, 6/9 per dozen. 

141X- MARCONI Shrouded Smoothing Chokes, 590 ohms, 
.1J 30 m.a.. 30 henry, nice clean job; 3,'- each. 

P11II.1PS Tapped Smoothing Chokes, 1,200 ohms, tapped 
at 800. 40 m.a., 20 henry. 

FVRRAND 
Inductor Speakers, absolutely new and 

boxed; listed at £3/10, our price 251 -. 
WE Have an Excellent Stock of All the Above Goods, 

but we advise all cur customers to send early as 
goods will be cleared very quickly; all orders received 
are despatched as quickly as possible, in many cases per 
return. 

MODERN RADIO, 25, York Terrace; Clapham. S.W.4. 
Callers only to Modern Radio, 37, Lisle St., near 

Leicester Sq. [3851 

TWO Complete Portable Talkie Outfits, made by Asso- 
ciated Sound Equipments, sound -on film, can be 

seen and heard working at the below address. 
FOR Further Particulars of the Above Equipments, also 

variety of pull- through and driven soundheads, first 
stage amplifiera. main amplifiers, P.A. amplifiers, photo 
cells, etc.. apply for lists. 

IT FRANKS, 42a, St. George St., Commercial Rd., 
London, E.I. Phone : Royal 8546. [3746 

CINEMATOGRAPH Projectors, optical lanterns, films, 
slides, projection bulbs, lenses, spotlights; your in- 

spection invited of big selection of bargains too numerous 
to list. 
TLLUSTRA ENTERPRISES, 159. Wardour St. (facing 
N. Film House), London, W.I. 'Phone : Gerrard 6889. 

[3750 
ROTARY Convertor, 5 -12v. D.C. input, 500v. 50 m.a. 

D.C. output, brush gear incomplete, 10 / -; ditto, 
complete with brush gear, 17/6; rotary convertor, 12v. 
input, 750e. 75 m.a. output, complete, 25/ -.- Below. 

MOTOR Generator,' motor 220e., 50 cycles, 1 ph., "Cen- 
tury," repulsion induction, dynamo, 720v., 150 m.a. 

D.C., complete with shunt regulator, bedplate, and mounted 
in sheet steel case; £7.- Below. 

GALPIN, 31-, Bonfield Rd., Lewisham, London, S.E.13. 
Send for descriptive list of a large selection of etec- 

trical goods for all practical electrical purposes. [3818 

TURN YOUR D[ TO A( 
THIS SIMPLE WAY... 

THE 

All the best Receivers are 
made for A.C. Power. The 
"NO-RO-CO" (non- rotary) 
Converterenablesyoutorun 
A.C. sets from D.C. Power 
mains immediately. Works 
on voltages from 200 -250. 
Operates sets from z -valy: 
to 9- valve. Fitted with 
specially made ball -bearing 
motor with automatic 
switch and cut -out. Noise- 
less and safe. Fully guar- 
anteed. Can be installed 
by a novice in a few 
minutes. Revolutionary ìn 
practice and revolutionary 
in price. Send for fully 
descriptive leaflet. 

" NO-RO-CO " CONVERTER 

5.19.6 THE WILROSE {OIBHAM) L7 

41[ORNWAII ST. 
BIRMINGHAM 

Ca d order. Money 
refunded if satisfac- 
tory. Trade enquiries 
invile9, invaluable to 
dealers on D.C. mains. 

SERADEX 
RESISTORS 

Exclusively specified by the Designers of 

"THE D.C. SUPER -HET" 
Kit of 11 Resistors, 9;- Post Free. 

Lists for stamp. 

TREVOR PEPPER 
575d Moseley Road, Birmingham, 12. 

WHISTLE & SPLASH FILTERS 
NEW TYPE A3, 13'6; NEW TYPE D, 7/6 

SCREENED H.F. CHOKES 
STANDARD, 29 -L NEW DUST CORE TYPE - 

the latest, 4 ;6 ; MAJOR TYPE, 5/6 
TONE CORRECTOR COILS 

from 0.1 H. to 2.0 H., prices from 3/6 
MAINS TRANSFORMERS, 21 Types 

from 21, -. Guaranteed Products 

SMOOTHING AND OUTPUT CHOKES 
from 14/- 

Enclose stamp for lists. 
POSTL'ETHWAITE BROS. 
KINVER, STOURBRIDGE. 

EPOCH PEAKE SOIL 
are not only tn world's best reproducers but the greatest 

value in the trade. 
40 P.M. and energisad models from 23 6 to £S7 each. 

Ask for Catalogue W.S.b. 

Epoch Radio Mfg. Co. Ltd. Exmó t 1 u St., 
House, 

sel 

Ailey 
Proprietors: OLIVER PELL CONTROL LTD. 

Foremost as Pioneers 
CATALOGUE 1933 -34 

NOW READY 
FOR THE TRADER. 

Perseus supplies all makes 
KITS OR PART KITS, 

or any components, valves or Speakers, at best discount 
LATEST WIRELESS WORLD & OTHER JOURNAL KITS. 
First is delivery. Latent informatioe. 120 pp. illustrated catalogue 
6d. stamps. Personal cdntio of the proprietor, 

PERSEUS RADIO, W.W. Burton e on - Trent. 
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Components, etc., for Sale. -Contd. ir llltNNIOR Recording Outfit, 39/ -; - Ferranti panel 
meter (1,000 ohms per volt), 0- 250v., 35/ - Ferranti ammeter, 0-50 milliamps., 25/ -; Polar 3 -gang tub 0.0005, 

10/ - Regentone trickle charger, 2, 4 or 6 volt, 20/ -; 
T.C.C. electrolytic, 2,000 mid., 6 /- .- Riddell, Ironmonger, 
Llandudno. . [3833 

AV.C. Anti -fading Unit, suitable for battery sets with 
S.G. valves; price 10/ -; send foi particulars. -J. Tomalin Dear and Co., 22, George St., Hanover Sq., London. 

- [3797 BARGAINS in Mains Equipment from Hulbert; goods sent post free on approval against cash - TRANSFORMERS.- Bayliss 500v. 7.5v. (tapped 4v:) 6v., 
4v., £1 H.M.V. stripped, 500v., 7.5v., 4v,, 4v., 17/6; Heaybe'd, 350v., 4v., 15/6. 

CHOKES.- Parmeko, 20 henry, 100 MA., 10/ -; Gecophono ditto, 10 / -; Lotus 30 henry, tapped, 6 /6. CONDENSERS.-Peak 1,500 volt. 4 mid., 3/6; Belle- s-, sens electrolytics, 430 volt. working, 8 mid., 3/3. 
BIG Radio Bargain List on Request.- Hulbert, 24, Par - 

geter Rd., Warley, Birmingham: [3821 
RADIO MART'S Weekly Clearance includes the Fol- 

lowing :- Wearite transformers, new 300 -300 2L.T.s. 10/6; ditto,.H.T.B, H.T.9, same L.T.'s, 9/6; Bayliss 135v. 
1 L.T., 5/6; all perfect, no loose lead types. 

CENTRALAB Senior, 12/6; volume control, 100,000 
ohms, 2/6; Magnum dissolvers. 3/3; Erie, Philips, 

H.M.V. resistances, assorted, 100 ohms to 100,000 ohms, 
1 dozen packets, 3/ -. 
HUNDREDS of Other Bargains included in the most 

Comprehensive Stock of Set Manufacturers' Surplus 
IGoods in the Kingdom- -Radio Mart, 19, John Bright St.., 
Birmingham. [3826 

H ENRY FORD RADIO. American valves, components, 
spares, speakers; leading'trade .repairers; seed us 

your American and British receivers; estimates free. -56, 
Howland St, Tottenham Court ltd., W.I. Museum 5675. 

[3796 
i-.C.3 Kite, or separate components; good allowance 

for any old parts; it would definitely 'be worth your 
trouble to let us have a P.C. stating your surplus, be it 
only a condenser. -Macindoe and Co., 99, Waterloo St., 
Glasgow. [3806 
'DMA Moving Coil Speakers, manufacturers' surplus, 

new boxed fitted with humbucking coils, a limited 
quantity only; F5 field excited, list 27/6, at 16/6; F6, 
list 35/ -, at 17)6; - F7, list 47/6, at 24/6, state voltage 
or impedance tequired; P.M.s : F5, list 29/6, at 18 / -; 
F6, list 49/6, at 27/ - F7, list 60/ -, at 39/ -; dual balanced 
pairs; send stamped' addressed envelope for quotation; 
P.M., Class B. F6 and F7 also, few only; state require- 
ments; for all orders, state whether power or pentode. p.F. Superhet Radiopak, Radiophone, a few only, list 

75/ -, at 60 / -; also Colvern Ferrocart, quantity 
strictly limited, type F, 3 -gang, list 37/6, at 31/ -; mail 
order only; all radio goods supplied, state requirements; 
'send stamped addressed envelope for quotation as above; 
all goods sent carriage free; cash with order or c.o.d.- 
.K.C. Radio and Electrical, 14, Handel St., W.C. [3779 

MR.D. Co.'s Guaranteed Surplus, as new; carriage 
paid, or call. -Centralab 100,000 ohm potentiometers. 

1/6; Radiophone 10,000 potentiometers, with switch, 2/6; 
Clix 5 -pin chassis valve holders, 4d. each, 1/6 half 
dozen; leatherette covered portable cases, complete with 
fittings, 4/11; Polyniet condensers and . half -watt 
resistors, as before, 1/3 half dozen; Helsby 0.5 condensers, 
250v. working 10d. -Mains Radio Development Co., 4-6, 
Muswell Hill Rd., London, N.6. [3840 

E PTON'S Mixed Bag! -For £1 /1 -I will send the fol- 
lowing £3f12/6 worth of goods, guaranteed per - 

feet: -1 Radiophone volume control (3,500 to 100,000 
ohms), 12 assorted Dubilier, etc., ,resistors (A, 1 and 5 
watts, 1,000. to 50,000 ohms), 14 assorted Dubilier, T.C.C., 
Polymet, etc., condensers (0.0001 to 0.005), 2 Paxolin 
formers, 3 Wego Bakelite condensers (1, 2 and 4 mfds.), 
1 T.Ç.C. or H.M.V.. 8 or 10.5 condenser bank, 1 Lewcos 
3 -valve Paxolin panel strip, 1 R. & A. type multi -ratio 
output transformer (32, 23 and 18 -1)' all above for £1/1, 
cash with order, carriage paid. - pton, 93, New Rd., 
Chingford, E.4. [3837 
BATTERY Eliminators, £2 each; mains transformers, I-, input 200 -220 -240 A.C., output 350 at 0.05 amp., 
L.F. 180 at 0.01 amp., G.B. 100, 71,4 and 3, at 15/- each; 
output. transformers, ratio 10 -to 1, at 5/- each; smoothing 
chokes, 32 henries, at 0.05, at 7/6 each; 750 -volt electro- 
static voltmeters 20/- each; moving coil, 0-10 voltmeters, 
10 /- each; T.C.C. condensers, as new, 4 mid. 500 V.W., 
5/- each; 250 V.W ;, 1/9 each; 400 V.W., 3/6 each; 
Dubilier -0:1 mf. mica condensers, 2/6 each; heavy duty 
wire wound resistances, 10,000 ohms, 1/- each; 50,000 
ohms, 1/- each; single closed Jack switches, 2d. each; 
D.P., 3d.. each; field supply rectifiers (A.C. -D.C. con. 
verters), £3 each with valves; Photocell 2 -valve amplifiers, 
£2 each; voltage regulators, £2 each; superhet. coils, 
O.T.1, 2/6 each O.T.2, 2/6 each; special O.T.2, with con- 
densers, 3/- each; Givrite resistances, 4,000, 3,200, 800 
and 500 ohms. 2d. each; fixed condensers, 2/6 per doz., 
mixed; manufacturers type, 2/- dozen, mixed; E.B. No. 1 
power amplifiers, £6110 each with valves; -Radiophone 
type 3 -gang condensers, .0.0005, 8/- each Utility type 2- 
gapg condensers, 0.005, 6/6 each; double- spring gramo- 
phone motors, 10/- each; all makes of gramophone spares 
less than half price.- Engineer, Edison -Bell Works, Glen - 
gall Rd., Peckham, London, S.E.15. [3307 

CLASS " B" COMPONgNTS. 

SOUND 
SALES, Ltd., for Class "B" Components. List 

B.B." on request. -Tremlett Grove, Highgate, N.I9. 
(0401 

MISCELLANEOUS. 
EASY Payments. -We supply, by easy payments, com- 

ponents, accessories, and sets, any make; ION, clown. 
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 unique news and information ser- 
vice, now starting its sixth year; useful to thousands, 

you can't afford to. be without it; postcard for full parti- 
culars, to Robinson, " Langmead," Pirbright, Woking. 

[3838 

' WIRELESS World," 377 clean copies,. commencing 
January, 1925, what offers? B.T.I. Senior pick -up; 

with arm, 10 / -; ",Morrie England," 6 records (Columbia), 
in art album, i7/6, condition perfect. -Sevior, 37, Terminus 
Rd., Eastbourne. [3804 
.Tir NGINEERS'-and Technical Workers of AU Kinds. -A 1 proper' training by post in your spare time will take 
you through your right examination, the employment is 
!waiting Our advice -on all careers -free.-Dept, 92, The 
Bennett College, Ltd., Sheffield. [0395 
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A unique magnetic 
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"MICROLODE 

PM4A - 421- 
PM6 - 32/6 

MOVING -COIL . SPEAKERS 
Whiteley Electrical Radio Co. Ltd., Dept. W, Radio Works, Mansfield, Notts. 
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Build with 
Dubilier for 
Dependability 

4 (IF 4/6 each 
6 F 5/- each 
8 µF 5/6 each 

Condensera 
designed for a 
maximum peak 

voltage of 
500 D.C. 

When you are considering the use of Electrolytic 
Condensers in your Receiver do not forget that 
the Dubilier High Voltage Dry Electrolytic Con- 
densers are used by set manufacturers of repute 
and recommended by set designers to be the 
finest Condensers of their type it is possible to buy. 
Therefore, specify Dubilier when asking your 
dealer for Electrolytic Condensers, and be certain 
of complete satisfaction. 

DUBILIER 
CONDENSERS 

DU2ILIER CO DENSER CO. (1925) LTD.. DUCON WORKS, VICTORIA RD., N. ACTON, LONDON, W.3 

MICROPHONES 
Handsome in appearance, particularly sensitive 
and of sturdy construction. "CORREX" 
carbon microphones have a very good 
frequency respol s3 and should be used for 
all kinds of relay work where quality is of 
primary importance. 
Particular care in the suspension guarantees 
abs o l u to free do nt from all external 
interferences resulting in perfectly pure and undistorted transmission. We would be 
pleased to forward you further details of 
` CORII'.EX" MICROPHONES, - also 
AMPLIFIERS and LOUI):PEAKERS. 

tt CORREX" AMPLIFIERS, 
21'Marmorá15RoadsE. DufWicBh, S.E.22 

I[s1'kfl 
PLEASE GIVE 

GENEROUSLY 

ei,a 

REMEMBRANCE 

M iscel l aneous. -Con td. 

AMBITIOUS 
Men.- Quallly for a well -paid post by 

studying at home with the T.I.G.B. Write to -day for 
" The Engineer's Guide to Success," 144 pages, free, which 
contains the widest selection of engineering and wireless 
courses in the world and shows you how to become 
A.M.I.E.E., A.M.I.Mech.E., A.Rad.A., etc. State branch, 
post, or qualification that interests you. -The Techno- 
logical Institute of Great Britain, 82, Temple Bar House, 
London, E.C.4. (Founded 1917. 19,000 successes.) [3585 

PATENT AGENTS. 
A NI B.Sc., Patent Agent and Consulting ï Electrical Engineer, First Avenue House, High Hot - 

born, London, W.C.1. Holborn 8950. [3496 
PATENTS and Trade Marks, British and Foreign. -Gee 

and Co. (H. T. P. Gee, Member R.S.G.B. and 
A.M.I.R.E.). 51 -52, Chancery Lane, London. W.C.2. 
'Phone : Holborn 1525. [0001 

REPAIRS. 
SERVICING to Any Set, British or American; highest 

workmanship only. 
PECIALIST in. the Manufacture of Amplifying Equip- 

ment of any Output, also mains, superheterodyne 
receivers. 

L 
EASTWOOD, Radio Manufacturers' Consultant, late 

of His Master's Voice and Marconi's Wireless Tele- 
graph Co. 'Phone : Clerkenwell 4520. Address : 70, Pit - 
field St., Horton, N.1- [0404 

MAINS Transformers Rewound; prompt service, satis- 
faction guaranteed; prices on request. -The Sturdy 

Electric Co., Wesley Terrace, Dipton, Newcastle- on- 'l'yne. [3824 
PHONES, speakers, transformers repaired, 4/ -, post 

tree; mains transformer and all coil winding quota- 
tions.- Electrical Depot, 70a, Exmouth Rd., Walthamstow, 
E.17. [3811 

HENRY FORD RADIO, Leading Service Specialists for 
American receivers, also British, trade work par- 

ticularly: estimates free -56, Howland St., Tottenham 
Court Rd.. W.1 Museum 5675. [3795 

REPAIRS to any British or American Radio With a 
Guarantee, transformers rewound; we call and deliver 

in the London area.- Metropolitan Radio Service Co., 
1021, Finchley Rd., Goldens Green. 'Phone: Speedwell 
3000. [3717 

REPAIRS. -Rebuilding to any set; highest quality work 
only; lowest charges. -L. Eastwood, Radio Manufac- tures' Consultant, late of His Master's Voice and Mar- 

coni Wireless Telegraph Co. Telephone: Clerkenwell 4520. 
Address 70, Pitfield St., Hoxton N.1. [0404 

REWINDS cf All Descriptions; mains transformers, 
chokes rewound or converted, any specification; m /cs., 

inductors quoted; pick -ups, 3/ -; L.F. transformers, 3/ -; 
loudspeakers, 3/ -; twelve months' guarantee; 24 hours 
delivery.- Graham's, 208, High St., Tooting, London. [3834 

GUARANTEED Repairs by Experts, specialists for re- 
pairs to S. G. Brown and Amplion radio apparatus, 

also loud speakers, headphr -nes, pick -ups, Blue Spots, any 
type rewound, remagnetised and adjusted, 4/ -; post free; 
mains transformer repairs- terms to trade. -Howell, 91, 
Morley Hill, Enfield, Middlesex. [9716 

REPAIRS to Loud-speakers, transformers and head- 
phones, 4/ -; Blue Spots or Wufas, 5/ -, post free; 

moving coils a speciality, new cones fitted; eliminators and 
mains transformers quoted for; prompt service; satisfac- 
tion guaranteed; discount to trade. -Loud Speaker Repair 
Works, 5. Barham Grove, London Battersea 1321. [0394 

TUITION. 
QUALIFIED Radio Engineers are Always in Demand, 
log and our Home Study Course will enable you to 
qualify for a good post; many students already placed 
this season; prospectus free. -Northern Counties Wireless 
School, Preston. [0395 

EXCHANGE. 

EXCHANGE.- Class B unit, cost £2 15, for short wave 
converter.- Turner, 1, Three Kings', Sandwich, Kent. 

[3842 
DEAL With the Firm that Gives You the Highest 

Possible Allowance in Exchange; sets or components; 
prompt attention and deliveries. -Mildmay Radio Ex- change. 'Phone: Clissold 5001. 24, Mildmay Grove[3658 . 
London, N.1. 

HIGH Allowances Made on Second -hand Goods in 
Part Payment for New Sets or Components; easy 

payments avail ble; we have tremendous stocks tested 
second -hand goods; send list of your requirements for 
quotation.- Bostock and Stonnill, 1, Westbourne Terrace, 
S.E.23. [3822 

WANTED. 
SPOT Cash for Modern Components, etc. -Economic 

Radio Co., 96 -98, South Lambeth Rd., S.W.8. [3291 
WESTINGHOUSE Charger, preferably type R.G.C.1.- 

Weaver, 22, Princess 5 ictoria St., Bristol, 8. [3817 
NEW or Second-hand Kits, sets and parts, bought, sold, 

exchanged; best exchange allowances. -R. Wigeeld, 
Furlong Rd , Goldthorpe, Forks. [3823 

WANTED, all components, high power amplifying equip- 
ment, transformers, chokes, valves condensers, micro- 

phones; state lowest price. -J. D. Wireless Co , 1: ;5, Breck 
Rd., Liverpool. [3803 

ANTED, \í.C.1 /50 Philips output valve, 2769 Philips 
rect. valve, D.0 /60 'dullard output valve, must have full 

emission; quote lowest price. -J. D. Wireless Co., 195, 
Breck Rd., Liverpool. ' [3802 

FERRANTI, Weston meters, Ferranti transformers, and 
other quality components bought for prompt cash; 

manufacturers' surplus stacks, largest purchasers in Mid- 
lands; prompt cash settlement. -Radio Mart, 19, John 
Bright St., Birmingham. [3827 

HIGH -CLASS Radio Parts and Sets Wanted for cash, 
new or second -hand, any quantity; send yours stat- 

ing reasonable price; cash by return; retailers' stocks 
purchased.-Mildmay Radio Exchange, 24, Mildmay 
Grove, London, N.1. 'Phi ne : Clissold 5001. [3453 

SITUATIONS VACANT. 
ADIO Testers Required; applicants must have held 

similar appointment; write fully to Chief of Test. 
kco Wks., Southend-on-Sea. [3676 
TESTERS (experienced) Required, only those used to 

1 Band Pass sets, capable of adjusting and matching. 
-Blue Spot, 94 -6, Rosoman St., E.C.l. [3972 

SERVICE Engineer Wanted, experience manufacturers' 
service dept., preferably H.M.V.; prepared assist sales 

when required.---Write Maxwell, Woking. [3788 

S 
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Situations Vacant. Contd. 
RADIO Testers Required for Factory in East London; 

applicants must be experienced in up- to-date methods; 
write stating age and previous experience. -Box 8357, c/o 
The Wireless World. 13709 
"VXTANTED, capable engineer for maintenance of test gear 

in modern radio factory; applicants must have elec- 
trical engineering knowledge in power, high frequency and 
instrument work and be neat and quick mechanic; London 
district. -Box 8356, c/o The Wireless World. [3708 

MECHANIC -DRAUGHTSMAN, to take charge of de- 
partment, required by established firm manufacturing 

radio receivers; up -to -date knowledge of mass production 
mechanical methods and initiative essential; salary up to £400 per annum; sound mechanical training preferred to 
academical draughtsmanship. -Box 8441, c/o The Wireless 
World. [3794 
IF You Wish to Enter the Wireless Profession with a 

Thorough Training, or if you wish to improve your present position, you will need the certificate issued by 
Britain's leading wireless college. This is not a corre- 
spondence college. Apparatus of all leading makes in- 
stalled for instructional purposes. Boarders accepted. 
Training fees can be paid after appointment. Prospectus free.- Wireless College, Colwyn Bay. [0388 

SITUATIONS WANTED. 
YOUNG Man, P.M.G., experienced radio, 5 years talkies, 

seeks situation. -Box 8437, c/o The Wireless World. 
[3790 TECHNICAL Assistant (22), London, requires change; 

five years' experimental; thorough knowledge design 
of valve set makers' test gear; specialised automatic test 
gear. -Box 8462, c/o The Wireless World. 

ASSOCIATE Member, I.R.E., 4 years radio and electrical 
school, English and American radio and testing equipment experience, desires position with progressive 

manufacturer as laboratory or service engineer. -Box 8419, 
c/o The Wireless World. 13786 

BOOKS, INSTRUCTIONS, ETC. 

" 
THE Wireless World " Diary for 1934 contains, in 

addition to the usual diary section, 78 pages of 
facts, figures and explanations, including circuit diagrams 
of complete receivers and details of receivers; size 4!/2x 
31 2in., bound leather cloth; price 1/6 net, by post 1/7 
from the Publishers, Iliffe and Sons Ltd., Dorset House, 
Stamford St., London, S.E.1. [0403 

FRONT OF PANE/ MILLED NUT FIT THIS 
ELECTRIC 
CLOCK 
TO YOUR SET 1 
NO MAINS NEEDED ! 

KNOe FOR SETTING NANO- `,. yI KEEPS CORRECT TIME! 
u- sllAPtO 356 BAATTERy NO WINDING ! 

Works off small battery lasting 12 months, or 
can be plugged into G.B. Battery without affect- 
ing reception. Uses practically no current. Fits 
into hole 3k" dia. in any panel up to thick. 
Easy to fix -no screws required. Only 1 from 
front of panel to back of 
case. Swiss movement. 
Hands set from front. Nickel 
plated bezel. Useful addition 
t0 any set. 

COMPLETE WITH BAT TERY RIVERSIDE MFG. CO., LTD., 
uept.2e,Crisp Rd.. Rammersmith w r, P 

IZ'6 
Telephon.: li'eer,ia. sosa. O STA G E G D 

65/.. CABINET FOR 35/ 
No Middle Profits! 

Famous maker offers finest Radio 
Furniture. As supplied to B.B.C. a 
quality and velue impossible to 
better. Beautifully hand polished 1 GUARANTE E1) Piano.Tome 
acoustically. 
DIRECT -on FREE TRIAL 

(or 10- monthly. 
LIST FREE ! From makers. 

pIÇKETT'S 
Cabinet iW.W. Works, Albion Road, 

Besleyheaih, near London. 

THE WORLD'S MOST 
HANDY AERIAL 

NO POLES - 
NO WIRES - 
NO TACKS 
NO STAPLES 
NO WETTING 
INVISIBLE. 
A revolutionary 
idea is aerials. 

Equal to an outside aerial at the 
some height. ,lust unroll the 
tape and press it up in position 
around the room or up to the 
attic-and it sticks. One pull 
and it's down and leaves no 
mark. No danger from lightning, 
reduces static interference and 
increased selectivity. 

Ideal for artistic homes. Excellent 
pick-up for Elate. Obtainable anywhere. 

British Fix Co., Ltd. (Dept a1), 118. 
Southwark Street, London, S.E.I- 

P I X IÁEHÌAL.E 

AN EVENT OF IMPORTANCE 

EW BLUE SPOT 
CLASS B 

OUTPUT STAGE 
The most efficient and adaptable 

Class B Unit Available 

FOR ALL 
CONSTRUCTORS 

FOR ALL STANDARD 
& ALL RECENT TYPES 
BLUE SPOT MOVING COILS 
66 R UNITS & CABINET MODELS 

IS °lue Spot 29 PM 
fitted to Class B 
Output Stage 

Literally thousands of listeners who own Blue Spot Speakers, and thousands more besides, will 
welcome the introduction of this new Blue Spot Class B Unit. It is so essentially adaptable, so 
simple to fit, so completely efficient, so thoroughly representative of Blue Spot quality and value. 
The addition of this unit enables any Battery set owner to enjoy Class B output at little expense. 
The unit can be fitted in afew seconds and in the case of Blue Spot Speakers simply by means of bolts 
which bind unit and speaker together as a complete rigid unit. The assembly is then ready for 
fitting to the Speaker baffle, to the baseboard, or fitting inside any Blue Spot Speaker cabinet. 
Among the features of the new Unit are : Tone control to match Unit with Set and minimise high 
frequency disturbances such as heterodyne whistles or background noises. Provision for Grid. 
Bias for Class B valve where required. Full particulars and instructions are contained in Leaflet 
No. w.w86B which will be sent post free on request. 

Price without valve . 29/6 
Price with Osram B21 43/6 
The British Blue Spot Company Ltd.. I:'. ru Spot 
House. x-4/96 Ro soma n Street, Rosebery Avenue, 
London. E.C.I. Tete¢ hone: Clerhenwell 3570. 
Telegrams : ' Bluosjot, Soling, London " Distri- 
butors for Northern England, Scotland and Wales: 
H. C. RAWSON (Sheffield and London). Ltd., 100 
London Road. Sheffield; 22 SL Mary's Parsonage. 
9lanchester; 177 Westgate Road, Newcastle -upon- 

'I ne ; :fl, 5.8, 39 Clyde Place, Glas/lo, 
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A COMPLETE RANGE 
Whenever switches are mentioned, Constructors 
and Manufacturers instinctively turn to the Bulgin 
range the largest and most comprehensive in 
the world. Their reliability and first -class action 
places them in a class alone. 

LIST No. DESCRIPTION. 

S.102 SOLDERING TAGS"ON" 
- "OFF" WITH 1/3 

S.80. TERMINALS 
BUT WITH LARGE HEAD 1/6 

S.81. 2 -WAY, OR S.P.C.O. 1 /9 
S.88. DOUBLE POLE "ON -OFF." 2/6 

PRICE 

Over 20 other types of Mains Switches 
covering every possible requirement 
are shown in our new 80 page 
Catalogue, No. 1.53 " W." Send for 
your copy now, enclosing 2d. postage. 

Telephone : 

Grangewood 3265. 
Telephone : 

Grangewood 3267. 

A. F. BULOIN & CO.; LTD., ABBEY ROAD, BARKING, ESSEX. 
London Sto venoms : 9. 10. 11, Cantor St., Chancery Lane, 2.0.4. Telephone: Holborn 2072 

FOR HIRE 
I LILLY EQUIPPED 

PUBLIC ADDRESS VAN 
Sent anywhere in British isles, also 

RADIO MICROPHONE, & 
GRAMOPHONE AMPLIFIER; 
giv in; exceptional quality ant 
volume. suitable for Dances, sports 
Meetings, Fetes, etc. from 15/- 
per day. 
Monte/sae! t'ortanle Sets 15l o 

week £2 -12 -8 a month. 

EXANDERBLACK, IAD 
WIRELESS CONSI'LTANTS 

55. EIURY STREET. LONDON. S LI. 
ESTABLISHED 

IN 1925. SEDANE 165i. 
Trade Inquiries Invited. 

SERVICE 
SETS OF ALL TYPES. 

Supplied, Serviced a n d 
Visited in any district, or 
may be sent for Full Teat 
and Report, at 21- per valve - 
holder; portables 1/6 per 
valve- holder. 

Q 

o :#d Y 

BAKER SELHURSTRADIO,SUSSEX RD., CROYDON. 

THE M 

111.11.101)WWOMIMMIP111111111 

Literature 
and prices 

on 
request. 

O D E R N V A 1-V Standard Telephone; 
@ Cables Ltd.. 

St. Chad's Place, 
364. Crays Inn Rd.. London, W.C.1 

TANNOY a 

'SOUND' EQUIPMENT 

FOR ALL PURPOSES - 
FROM 2 TO 150 WATTS 

UNDISTORTED A.C. 
AMPLIFIERS, SPEAKERS, 

MICROPHONES, ETC. 

FOR QUALITY AMPLI- 
FICATION CONSULT 

TANNOY PRODUCTS 
(GUY R. FOUNTAIN LTD.) 

CANTERBURY GROVE, 
WEST NORW00D, LONDON, S.E.27. 

'Phone : Streatham 6730 (3 lines) 

TRANSFORMER AND CHOKE 
STAMPINGS. INSTRUMENT 
AND RESISTANCE WIRES. 

Lists Free 
LUMEN ELECTRIC CO. 
9, SCARISBRICK AVE., LITHERLAND, LIVERPOOL, 21 

CONVERTERS at £5 -19 -6 
(Ncn- Rotary) (80 watts) 

Converts D.C. to A.C. with smallest loss. 
Complete with efficient filter and screen. Requires 
no attention. Guaranteed 12 months. Standard 
models 100'110 and 200.250 D.C. input to 2001 

250 A.C. output at 50 cycles. 
Sent 7 days' appro. Cash or C.O.D. 

"DESAK" ELECTRICAL PRODUCTS, 
2, County Road; SWINDON. 

SEND FOR L E RATURE OF 

,Viver GAösf 

lampIuBA Radio Ltd. cov entry: 
fiber Goo Reprgdttcers MASTERS OF SOUND 
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ONE WATT OUTPUT 
from battery sets 

A watt output from battery sets has hitherto 
been possible only by the use of circuits involving 
special valves and transformers, etc. Now, 
however, the same result is obtainable by using 
the standard equipment with the addition of a 
Westector in a battery economiser circuit. No 
matter the present design, it is immaterial to 
the efficient working of the economiser and no 
extensive alterations are required. Three re- 
sistances, 2 fixed condensers and a Westector 
is all that is needed to get the maximum output 
with the minimum anode current consumption. 
14;'- spent now halves all your future H.T. bat- 
tery bills. Full particulars and circuit are given 
in " The All-Metal Way 1934." The attached 
coupon and 3d. in stamps will bring you a copy. 

The Westinghouse 

WESTECTOR 
COUPON 

Please send me the " All Metal Way," for which I enclose 
3d. in stamps. 

Name 

Address 

W. W.27/ to/33. 

The Westinghouse Brake & Saxby Signal Co., Ltd., 
82, York Road, King's Cross, London, N.1. 

WITH 
BATTERY 

ECONOMY 
AND WITHOUT USING 

SPECIAL VALVES 

Advertisements for " The Wireless World" are onlya'ccepted from firms we believe to be thoroughly reliable. 
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PURVEYORS OF 

ELECTRIC LAMPS 

ST APPOINTAIENT 

MANUFACTURERS 

a. PURVEYOFF.S OF 

ELECTRIC LOAFS 

BY APPOINT SEPT 

For technical men only 
The MAZDA L2/DD 

We are directing this advertisement at you 
because we should like you to know more 
about our valves than can be expressed 
non -technically. This week we want to 
talk about our L.2 /DD because we think 
it is of topical interest. 

If you own a Battery set so much the better. 
If not, there must be a friend of yours who 
often envies the advantage of A.V.C. in 

Mains operated sets. This particular valve is mainly de- 
signed for providing A.V.C. in battery sets and for the 
elimination of detector loads and distortion in any battery 
receivers. The valve is a double- diode - triode and consists 
of two separate diodes and a triode working on a common 
filament. (By the way, the filament consumption is only 
o.i amp.). It is fitted with a standard five -pin base, and 
the input grid to the triode section is connected to a top 
cap. 

The Use of the IL.21DD as a Detector Amplifier in 
Normal Sets. 
As you know, the majority of battery receivers using triode 
valves as detectors suffer from overloading which results in 
distortion and elimination of output on a strongly 
modulated station unless excessive anode currents are 
employed. 

The use of this valve will have the following advantages : 
(a) The detector cannot be overloaded, and the larger 

the input signal the smaller will be the distortion 
present. 

(b) Due to the fact that the H.F. Signals are not applied to 
the triode section, and also because the grid is not biased 
back by the rectified voltage, and may thus be biased at 
its optimum point, a much larger output can be obtained. 

(c) As a result of the advantage shown in (b) foregoing, 
resistance coupling may be employed in the triode 
section. This means anode current economy, and is very 
desirable from quality considerations in receivers em- 
ploying Class "B" output stages. 

(d) By allocating the function of detection and amplification 
to separate electrodes, H.F. Voltages may be eliminated 
from the low frequency amplifying section and troubles 
due to instability and overloading will be avoided. 

(e) On the case of sets not employing reaction, damping 
due to anode feed back is removed (in the case of power 
grid detectors, this damping is far greater than that 
introduced by grid current). 

TENTATIVE RATING. Triode Section. 
Filament Volts - - - 2.0 
Filament Current (amps.) - o. i 
Maximum Anode Volts - 150 

tMutital' A.C. Cònductance m'a 1.6 
tAmplification 'Factor : - 16 
tAríode A.C. Resistance (ohms) - - ia,000 

f Taken" at Ea loo, Eg o. 
INTER - ELECTRODE CAPACITIES 
Anode to Grid - 
Anode to Cathode 
Grid to Cathode - - 

NF 
4.0 
4.0 

3.25 
You can always obtain further details from your dealer but we 
hope that what we have said has been of interest to you. 

Some take chances .. 
Others buy 

Ma{Ò4 Radio* Values an manufactured in Great 
Britain for Tb. British Thomson- Houston Ca., 

Ltd., London & Rrgbj. 

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

The Safety Valve 


