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THE 
1. L KHv1.. . G. 

AlliD Ehe. 

Radiogrand 16f6 
Ratios 8 -1 & 6-1 
Radiogran . 7 -1 
Ratio Price 17e6. 

Hare acquired a world 
1 de reputation for 

Quality and Value. 
Built by Specialists in 
Traostormerc000trnctioo 
they have set a Quality 
of Performance above 
reproach. Your Bet will 
work bettor with a Teleeo 
Transformer - - - - Fit 
one now I 

TELSEN ELECTRIC 
CO. LTD., Miller St.. 

Birmingham. 

FREE 

LYONS "B.A.T" 750 -WATT 

"Q.M.B." POWER SWITCH 

NOW DOWN TO 2 
(TYPE 730 -Terminais -2i3) 
Latest Model : easily breaks 3 Amps 
250 V. Q.M.B." Action : Indicating : 

Live Parts Insulated from Lever :One Hole 
Fixing : Nickel Finish. Small Neat : 

Efficient : Guaranteed fully. 
Send a postcard to -day for our free and post 
free Art Booklet -12 ill ustrations- 20Circuits describing uses of this and our many other 
AC Snap Switches. Many problems solved. 
All types ready for delivery. 

CLAUDE LYONS, LIMITED, 
Head Office --76 OLDHALL ST., LIVERPOOL. 
LONDON : -40 BUCKINGHAM GATE. S.W.1. 

1¡l'7r'A2G^a]1r:.:Cw^.hT7.e.ti2.Y'!.y7n'± :.l1a.YniatieSe 
` ..;.i 

A QUAL TY Vi 
A EAP 

.'"`v"vSN''4XIi' 

TUNbSR4M 
ELECTRIC LAMP 
WORKS (GREAT 
trial' A I N) LTD. 

Radio Dept., 
72, Oxford Sireer. 

London, W.7 

\*/ 

TUN6SRAN 

CrYKi!"Y.t^N 
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BUrTON mu= SELF- LOCATING VALVE 
HOLDER 

1 J each . 
Pentode U 
-Valve- U 
Holders 
1 6 each In 

Patent No U 
316708 

MANUFAC'T'URED BY PROGRESS WORKS 
C. F. & H. BurTon WALSALL, ENG. 111111111 

Copyright. Registered as a Newspopar 
for transmission in the United Kingdom. 
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CHARAGTERISTICS 
Filament volts - - 2,0 

r, afnps - 0.2 
Max. H.T. volts - - - _ 150 « 
Amplification factor b.5 
Anode. A.C. resistance (ohms) . 1850 
Mutual A.C. conductance (mA/V) - 3.5 
ir'rth ,rvlrrXtl r in all pottier'', r,rrr 
gilt, a ßrrJrnman,t' man tmrr G<r.,r (Lin b ore: 

Never before have such fine characteristics 
been approached by a power valve 
consuming only 0.2 amps filament current, 

With its impedance of only 1850 ohms it 
can accept a very large input and the 
remarkably high amplification factor of 6.5 
gives a good stage gain A high output 
may therefore be maintained together with 
remarkably fine quality. 

i 

THE EDISON' SWAN ELECTRIC CO., LTD, 

R,r.lru qrrniort 
lá Nrtwrn;in Strcct, CJkfOrd $trent, VJ,1 
SGnurournt n+ wl!lt,e PrrnO/xrl'fotn,,, 

V1,7 DISI4%N 
Mention of " The Wireless World," when writing to advertisers. will ensure prompt attention 
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PRICES 
CHASSIS MODELS .. L9 Io 0 

TABLE CABINET MODELS : 

Oak .. .. .. .. {,r5 5 o 
Walnut or Mahogany . £16 14 o 
Metal, covered in leatherette, in - 

Brown, Blue or Grey .. £12 io o 
PEDESTAL CABINET MODELS: 
Oak .. .. .. £18 x5 o 
Walnut or Mahogany .. £20 o 0 

Gradual payment terms if desired. .lsk for 
Lis! 

FE 
e 

NATURAL 
-is the keynote of the ideal speaker. The. designer's aim is to 
create an instrument which shall, in an acoustic sense, be 
strictly neutral. It should be immediately and. equally respon- 
sive to all audible frequencies, giving preference to none, and it 
should maintain the same high level of attainment throughout a 
lifetime's service. 
Ideal, perhaps, but in the Ferranti Magno -Dynamic Speaker the 
ideal has been approached more nearly than many would think 
possible. It may be operated by any good receiver, and requires 
no energising current from mains or battery. In sensitivity and 
power it is equal to the highest class of Electro- Dynamic Speaker, 
and in fidelity of reproduction is unsurpassed. 

MAGNO- DYNAMIC SPEAKER 
FERRANTI LTD. HOLLINWOOD LANCASH IRE 

A i Advertisements for " The Wireless ¡Vorid " are only accepted from firms we believe to be thoroughly reliable. 
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Always ask your dealer for Dario. It is a 
guarantee of all that is suprerñe in Radio Valves, 
and you are perfectly safe in buying Dario at all 
times. The follówing notice to the Trade proves 

Dario worth. 

INDEMNITY BY 
IMPEX ELECTRICAL LTD. 

Messrs. The Mullard Radio Valve Co. Ltd. 
have recently published notices in the 
trade press intimating that they intend to take legal proceedings against retailers and 
others who may infringe certain Letters 
Patent owned by them, amongst which 
are Letters Patent No. 283,941. 

We are satisfied that the construction of our well -known Dario Valves is not such as 
to constitute an infringement of Letters 
Patent No. 283,941, and we desire to give 
notice to our trade friends that we under- 
take hereby to indemnify any person who 
may be sued for infringement of Letters 
Patent No. 283,941 by the sale of our 
Dario Valve in respect of any costs and 
damages which may be awarded against 
him provided that our Solicitors Messrs. 
Philip Conway, Thomas & Co., of 80, 
Rochester Row, Westminster, London, 
S.W.1, shall have the conduct of any 
action brought to recover such damages. 

For the purpose of enabling any retailer 
conveniently to avail himself of the benefit of this indemnity we are depositing with 
our Bankers in England in the Joint names 
of ourselves and our Solicitors a large sum 
of money to be utilised for the purpose of making this indemnity effective. 
In future, should any claim be made 
against any customer of ours for infringe- 
ment of Letters Patent No. 283,941 by the 
sale of our Dario Valves, the document 
containing the claim should be sent 
Immediately unanswered to our Solicitors 
at the above address in order to obtain the 
benefit of this indemnity and relief from the 
trouble of conducting legál proceedings. 

flARI 
VALVES 

at y " kt fr ` 

Ask your dealer or write for Free Folder to : 

IMPEX ELECTRICAL LTD., Dept. C, 538, High 
Road, Leytonstone, E.II. 

Telephone: Wanslead 2722. 

' 194 

"PC 
AC 

AUGUST 20TH, I930. 

posted to-day will 
bring you by re- turn particulars 
of how you can 
operate an 

Contractors 
to the 

Air Ministry, 
The British 
Broadcasting 
Corporation, 
The General 
Post Office, 

etc. 

M -L MAGNETO 
SYND. LTD. 
Radio Dept. 
COVENTRY. 

Telephone: Soot. 

All- Electric 
Receiver 
from a 

C supply main, 
by using 
the 

li Hector Pamphlet 39611. 

Can be supplied to run from any voltage 
12 -250 V.D.C. 40 watt model £13; 85 watt model £19. 
Recommended and used by Philips Radio, Mar ro ni phone, Burndcpt, Kolster- 
Brandes, 11.P.A., etc., etc. 

PRICES 
Supplied at the 
following prices with 
3' Vernier Dial : 

Cat. No. Cap. Price 
W.200 .0001 8/6 
W.199 0002 81- 
W.198 0003 96 
W.197 0005 1Ol- 
W1th Drum Dial (as 
illustrated) : 

Cat. No. Cap. Price 
W.203 0002 10/I6 
W.202 0003 11 /- 
W.201 .0005 11/6 
Also supplied as 
Ganged Units with 
or without Dials. 

CONDENSERS 
For Value 

All high -class dealers stock 
o Utility " Condensers - better 
value is unobtainable. The 
"Mite" illustrated offers maxi- 
mum efficiency in a very small 
compass. It is designed on low 
loss principles and the centre 
spindle rotates on ball bearings, 
Perfect contact between spindle 
and single end plate is ensured 
by phosphor - bronze springs. A 
great space economiser and fully 
guaranteed. Send postcard for 
latest illustrated " Utility " List. 

Wilkins & Wright Ltd. 
Utility Works, Holyhead Road, 

BIRMINGHAM. 

.1/ention of " The Wireless World," when writing to advertisers, will ensure j,rnmrr ortPNnu. A. 
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u your 
mole IIIUS1C 

and leSs Weat 
P R I C E 45 Fa 

COMPLETE 

with 
the 

ICK-UP 
& TONE ARM 
fitted with new swivelling Tone Arm 

To avoid undesirable resonances it is 
necessary to impose a certain amount of 
damping upon the armature of a pick -up. If 
this is overdone, record wear will be 
appreciable. ' - 

Our engineers have by ingenious design 
arrived at the exact balance, where repro- 
duction is the finest and record wear is at a 
minimum. Two very sound reasons why 
you should use the B.T.H. pick -up. 
Obtainable through all good radio dealers. 

THE EDISON SWAN ELECTRIC CO.,LTD. 
Radio Division, 

la Newman Street, Oxford Street, W.1 
Showrooms in all the Principal Towns 

EDISWAN P.. 11 
1 1r erlisvnreuls for ' Pre II'ireless II'nrl l '" are only 

N Standing 
for .. 
... over 200 years, this 
fine old building, on 
which Sir Christopher 
Wren worked for thirty - 
five years, has truly 
stood the test of time. 
The Telegraph Conden. 
ser Co. have spent 25 
years entirely on mak- 
ing fQThe condenser in 
the green case " -and 
this, too, has stood the 
test of time. The name 
T.C.C. on a condenser 
is the undisputed hall- 
mark of accuracy and 
dependability. For this 
reason it will pay you 
to use T.C.C. Conden- 
sers in your next Set. 

The condenser illustrated is 
the .0003 mfd. T.C.C. flat 
mica type I /3d. 

ADVERT. OF THE TELEGRAPH 
t .3 ONItE LASER CO. LTD., N. ACTON. W.3 

5402 
't accepted born. firms rye believe to be thoroughly reliable 
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`TILTRCK'' 
oa>r,.t STEE L :STORS sy.strn , . 

This sort 
of thing 
is out of 
date 

WHY NOT STORE 
YOUR GOODS 
WHERE THEY CAN 
BE FOUND ? 

Hunting in the dark in old fashioned wooden 
shelves is quite unnecessary nowadays. 
Bave Time, Temper, and be certain of finding 
what you are looking for by storing your 
goods in " TILTRACKB." There are many 
types -some for the Experimenter and some 
for the Manufacturer. 

Write for Lists. 

THE ' BENCHRACK " 
(Tiltrack Principle). 

A real help for storing small parts 
such as Terminate. Nuts, Washers, 
Insulators etc. Made to stand on 
the work bench, Itenables all small 
parts needed for the Job in progress 
to he stored where they are im- 
mediately to hand. AU the trays 
are tilted so that the parte stored 
can be seen at a glance, and the 
font facet. of the trays are rounded 
so that the smaUeet parts can be 
swept up the slope with the fingere 
of one hand. Each tray Is provided 
with patent hinging partitions 
which can be moved quickly to 
make larger or smaller compart- 
ments. Being so accessible these 
racks greatly facilitate stocktaking, 
and being all steel there is no dan- 
ger of fire. The Experimenter will 
do his Jobs much quicker and with 
greater pleasure. and the Factory 
vyiU save many pounds per year by 
installing this Benchrack. 

3O,p F.O.R. 

PArfN7 
NvC,vc 

O.tQr.roN 

"TILTRACK JUNIOR " 
This all- steel rack is designed t 

hang against a wall or other 
convenient position, and is a 
most excellent rack for storing 
small parts. It is supplied 
complete with white canvas 
protective cover to keep out 
the dust. All the trays are 
tilted and have movable 
partitions. 

POST 
611 FREE. 

THERE ARE MANY 
MORE STYLES 

OF " TILTRACKS." 
PLEASE SEND 

FOR LISTS. 

Particulars from Manufacturer & Patentee: - Worsley Street, lulme, BERTRAM THOMAS, MANCHESTER. 
London Ogee & Showroom: -28, Victoria Street, S.W.1. 

AUGUST 20TH, i930. 

® IR 19 12 ® C1 ® 1® ® i® 1® 10 I® ® i® is iA i11 1 

THE ALL - ELECTRIC 
R.G.D. RADIOGRAMOPHONE 

for A.C. or 
D.C. MAINS 
with COIL- 
DRIVEN 
SPEAKER SPEAKER 
as described in 
" Wireless World," 

March 26th. 

SHOWING 
AT 

OLYMPIA. 

Mahogany £80 

A highly 
finished 

Instrument 
of quality. 
We shall be pleased 
to supply literature 
on application. Trade 

agencies vacant. 

The Radiogramophone Development Co., 
72, MOOR STREET, BIRMINGHAM. . le R 111 

,t, .s..s.. s..s.,s.. s.........s................................... ......." v.... v.. ct 

1 
RADIO DATA 1 

i I 

i CHA TS 
i i 

i 
A SERIES OF ABACS 

f 

j providing most of the essential 
Ö 

St Data required in Receiver Design ` 

(j By R. T. BEATTY, M.A., B.E., D.Sc. 

" Radio Data Charts " provide designers of 
i 

wireless apparatus with a ready and convenient 0 

means of solving problems without having 
! recourse to complicated formulm and mathe- 

matics. 
! By the use of the charts it is possible to tackle 

all the more familiar problems in radio receiver 
design; including, for example, finding the 

11 

relationship between inductance capacity and 

i 
frequency, and working out the design of high 
frequency transformers. All keen amateurs 
will appreciate this helpful book. 

Price 4/6 net. By post 4/10. 
From all leading booksellers or direct from the publishers. 

Published from the Offices of 
of THE WIRELESS WORLD," 

iL 

Dorset House, Tudor Street, London, E.C.4. 
W.W93 ....s..s..s..s..s..s 

Mention of " The Wireless World," when writing to advertisers, will ensure l ronzi't attention. A4 

www.americanradiohistory.com

www.americanradiohistory.com


[D) 

AUGUST 20TH, 1930. THE WIRELESS \V ORLD 

A 
Simple 

Circuit 
for a battery eliminator for A.C. Mains 

ADVERTISEMENTS. 5 

SG4rN GbD 
1 .. 

ocrccTa 

.+ 

which will give 120 volts, 20 m.a. D.C., sufficient for the majority 
of modern 3 -valve sets (excluding those using pentode valves). 

Full particulars of this and other 
circuits are given in our 32 -page 
book " The All -Metal Way, 1930." 
Send a 2d. stamp for a copy. 

THE 
Col WESTINGHOUSE 

METAL RECTIFIER 
TYPE H.T.3 

is used in this circuit. This rectifier has nothing 
in it to wear out -no filaments, moving parts, 
or chemicals, and consequently does not require 
periodical replacement. 

The Westinghouse Brake 6' Saxby Signal Co. Ltd., 
82, York Road, King's Cross, London, N.1. 

TO TRACE 

It requires the accuracy 
and sensitivity of a Weston 
Mil- Ammeter to tell you 
exactly at which particular 
stage in your receiver 
distortion begins. 

Try it in your H.T. leads 
in turn. Should the needle 
kick strongly either back- 
wards or forwards when 
signal strength varies it 
indicates transformer dis- 
tortion, over-saturation of 
the valve, incorrect grid 
bias, filament temperature 
or H.T. Potential. 

DISTORTION A Weston Mil- Ammeter 
is the only instrument 
sufficiently accurate to be 
of any value to you when 
making readings. Weston 
Instruments are standard 
the world over, and since 
1888 have been unrivalled 
for scientific precision, 
uniform accuracy and 
unvarying reliability. 
Weston Model 506 Mil -Ammeter 

Price 35/- 

WEBTON 
ELECTRICAL INSTRUMENT 

CO., LTD., 
15, Great Saffron Hill, London, E.C.I. 

A.s. 

ft wo uld be 
FATAL 

to lose 
CONTROL 

Barbed wire -trenches- dug- outs -a field set and 
a thin strand of wire. 
The difference between control and lack of control 
may spell life or death to an entire brigade. 
It's a far cry from No Man's Land to the comforts 
of your home. 
But even in your radio set ... control plays a 
vital art and it has been the privilege 
of CENTRALAB to furnish the volume controls 
of millions of radio receivers. 
Is your radio -CENTRALAB equipped? 

Write for free Booklet, 
"Volume Controls, 
Voltage Controls. 

their uses. 

THE ROTHERMEL CORPORATION LTD., 
24, Maddox Street, London, W.I. 

'Phone MAYFAIR 0578,9. 
Continental Sales Office : 

27, QUAI DU COMMERCE, BRUSSELS, BELGIUM. 

r.r Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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CONSISTENT LONG RANGE 
MARCONI MS4 GIVES DEPENDABLE AMPLIFICATION 
Whether the station comes in at the fop or the bottom of the scale, on the long 
or medium broadcast wavebands, it will be at its clearerst and steadiest with 
Marconi MS4. So low is the inter -electrode capacity that full advantage can 
be obtained from the high magnification factor of 55o in any standard circuit. 
No neutralising or extra screening is called for- Marconi MS4 is the reliable 
choice for all -round performance. 
Note also the generous spacing of the electrodes which allows for rapid radiation 
of the cathode heat, thus avoiding excessive temperature rise and emission from 
the grid. This feature is a definite step to longer life and freedom from " back- 
lash.' 
Marconi MS4 is designed for operation entirely from A.C. Mains. In battery. 
driven receivers use Marconi S215 two -volt, Sgio four -volt, S6io six -volt. 
And they are ALL BRITISH.. 

For the best results in A.C. Mains Circuits'use 
with Marconi MS4 : 

Marconi MH4 -High magnification. 
MHL4- General purpose, 
ML4-L.F. and Pow er, 
PX4-Super Power. 

OP 

PT425-Pentode. 
PI 

CHARACTERISTICS. 
Mag. factor 
Impedance 
Fil. volts 
Fil. amps. 

55o 
5oo,000 ohms 

10 

The Amazing 

MARCO 

,,, r /,// 7/// / / "---_-,,, /,/i,-,,, / Ti/ ' /' r ,,, i //ri/rr ///i "iry , -. /// i//iiiií///////////i/iiiiiiiiiiii///iiii riiiiiiii ii%/iii iiiiii//%iir///Aiiiiiiiíriiiiiií%/iiíi/iriiiiiiriiii%/////iiiiiiiiiiiiii////iuiiii%//iu,l//,%///// 
The Marconi hone Company, Limited, Radio House, 210 Tottenham Court Road, W.1 

Mention of " he { {'fireless {florid," when writing to adtertisers, will ensure prompt attention. I3= 
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THE B.B.C. MACHINE. 
AVISITOR from the Continent, giving us his im- 

pressions of our broadcasting organisation 
recently, described it as an extraordinarily effi- 

cient machine which turned out high -class programmes 
as monotonously as tunes on a hurdy -gurdy, but was, 
in fact, as inhuman and soulless as the most ideal of 
red tape Government Departments. 

We thought this rather a scathing comment to 
make on broadcasting, because the microphone is 
generally regarded as providing a much more human 
atmosphere than can be attained through the medium 
of books or mechanically reproduced music. But 
apparently it was not this aspect of the question which 
our friend had been considering. He had a high 
opinion of the programmes and of the material used in 
their composition, but he contended that there was no 
individuality in the B.B.C. constitution. This prob- 
ably arises from the fact that the B.B.C. is not authorised 
to comment officially on current events ; that is to say, 
there must be no equivalent to an editorial introduction 

n 3 

to programme items which might be construed as an 
official expression of opinion by the Corporation. Is 
there not, however, some means of compromising with 
this stipulation? Cannot something be devised to 
give the B.B.C. a soul ; that is to say, to bring it more 
into sympathy with the listener, and remove from the 
microphone the impersonal and almost mechanical 
atmosphere in which it is being slowly enveloped? 

We believe that if Sir John Reith and members of 
the Governing Board would come to the microphone 
from time to time and talk to listeners on such ques- 
tions as the aims and policy of the B.B.C., it would 
produce a very good effect. The talks could also pro- 
vide the opportunity for sympathetically replying to 
well- meaning current criticisms levelled at the Corpora- 
tion. These talks would have the effect, as it were, of 
taking the listener into confidence, and might do much 
to assist listeners to realise that, after all, the B.B.C. 
is a human organisation,'rather than a programme -pro- 
ducing machine. 

0000 

ULTRA SHORT WAVES. 
T is generally conceded that it is to the amateurs 

that we are indebted for hastening the development 
of the use of short waves for practical communica- 

tion, for it will be recalled that at a time when the 
short waves had been allotted for amateur use because 
they were considered to be of little use for commercial 
communication, amateurs in this country, in Australia 
and America, astonished the world by establishing in- 
ter- communication on low power on short wavelengths. 
That is some five or six years ago, and since that time 
considerable attention has been focused on wavelengths 
of a- still lower order, particularly between 5 and 2.5 
metres, and although much remains to be learned con- 
cerning this band, there is already sufficient evidence 
to indicate that it has great possibilities. 

Previously The Wireless World has had the oppor- 
tunity of acting as a medium for bringing into touch 
those _amateurs who were undertaking short -wave ex- 
perimental work, and we feel that we should like once 
more to act as the means of assisting amateurs working 
on the new wavelengths to co- operate. Naturally, a 
transmitting licence is necessary before transmitting on 
these wavelengths can be undertaken, but reception can 
be carried out by a large number of observers, and the 
results obtainable from such observations would be of 
the utmost interest in establishing data on range, screen- 
ing, and other effects. We shall welcome correspond- 
ence from any amateurs interested in experimental 
work on this band. 
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Batteryless Three =Valve Receiver with 
Rejectors. 

BOUT six months ago the writer discussed in these 
pages a few of the more economical methods of 
deriving the filament current for a receiver from 

the D.C. mains,' and concluded by giving a theoretical 
diagram of a set embodying the principal features men- 
tioned. As a number of readers have expressed a desire 

' Tite Wireless World, February 19th, 1930. 

By H. B. DENT. 

for more detailed information, especially as regards 
values for the various components required, it was 
thought that these could best be supplied by submitting 
the design of a complete three -valve set embodying the 
main features discussed at that time, and also any new 
developments that may have come to light more 
recently. 

So far as the fundamental principles are concerned, 

A 

r 

.-o - 
A.G.C. 

r 

V2 

L2 °o 

o 

Theoretical circuit. Values are as follows: -C,, C. C7, Cd, C., and CI, = 1 mfd.; C,; =O.f mfd. ; C , C,0 and C,0 = 0.0005 mfd. variable ; C4 and C; semi- variable with maximum of 0.001 mfd.; Cl,; and C1- = 2 mfds. ; C1, = 0.0002 mfd. ; C, = 0.0003 mfd. semi -variable C15 = 8 mfds. ; RI and R2 = 600 ohms; R, = 2 megohms; R, == 25,000 ohms variable; R. = 0.25 megohm ; Q. = 4 ohms ; R7 = 54 ohms; R.= 6'30 ohms total: R 50 ohms variable ; Rio= 160 ohms total. 
R 
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All D.C. Three.- tically no danger from electric shocks, even when the 
set is used on a supply main in which the positive con - 
ductor is earthed at the generating station. 

A little thought will show that, to comply with these 
conditions, the tuning condensers C, and C10 should be 
insulated from the metal boxes, which would entail 

bushing the fixing holes 
with insulating material. 
Although this is not really 
troublesome to effect in 
practice, it was decided to 
fix them in the usual way 
and to insert i -mfd. con- 
densers, shown at C, and 
C,,, which would achieve 
the desired result in a more 
simple constructional man- 
ner. Condenser C1 has 
been included in the earth 
lead to complete the 
scheme, and to isolate 
fully the wireless earth 
from the lighting system 
should the turns on the 

aerial -grid coil inadvertently short- circuit. 
The output end of the set has been similarly treated 

and the additional feed condenser C17 included to isolate 
totally the loud speaker terminals from the mains. A 
I : i output transformer would serve the same purpose 
from this point of view, but it might encourage L.F. 
instability unless 

, 
certain precautions were taken. 

As there seems to be little more to be said about the 
general features of the set, attention can now be 

the article mentioned above may be regarded as a 
theoretical treatment of this particular set, so that it is 
unnecessary to repeat them here. The space available 
will be devoted entirely to practical matters, but in cases 
where there has been any material deviation from the 
theoretical conception, a 
few words of explanation 
will, be given. 

From the theoretical 
diagram of the receiver 
illustrated here, it will be 
seen that the H.F. and de- 
tector- valves, Vl and V2, 
have their filaments con- 
nected in parallel, and that 
the power valve filament is 
in series with these. The 
grid bias resistances are 
suitably disposed in series 
with the valve filaments. 
This particular scheme has 
been illustrated and dis- 
cussed fully in the earlier 

SPECIFICATION. 
A selective receiver in which both filaments and anodes derive 

their current from D.C. mains. A specially designed L.F. choke 
ensures freedom from hum. 
Rejectors are included. The effective selectivity can be enhanced 

when working close to a powerful station without adding to 
the complication of tuning. 

Single Screen Grid H.F. Stage with transformer coupling. 
Leaky Grid Detector coupled by 7 : 1 L.F. transformer to 

triode output valve. 
Reaction applied to intervalve coupling. 
Grid Bias. obtained automatically from voltage dropping 

resistances. 
Waveband Switching is incorporated. 
Metal Screening isolated from mains, thus preventing shock 

when positive mains conductor is earthed. 

article. In the present version, however, it has been 
thought advisable to adopt the leaky -grid method of 
detection on the grounds bf sensitivity, and to enable 
reaction to be employed. This is followed by a 7: I 
ratio L.F. transformer feeding into a three -electrode 
power valve of the 6 -volt 0.25 amp. filament class. The 
combination gives ample L.F. amplification, and dis- 
penses with the slight additional Complications involved 
by the use of a pentode. 

One other feature has been introduced, this being the 
inclusion of a rejector circuit in lieu of a separately 
tuned aerial circuit, as by its aid the effective selectivity. 
when relatively close to a 
powerful broadcast station, 
can be enhanced without 
adding to the complication 
of tuning. 

Provision is made for re- 
ception over the whole of 
the present broadcast wave- 
band, switches being in- 
cluded to short- circuit the 
loading coils associated with 
each circuit. By suitably 
disposing the reaction coil, 
and carefully adjusting its 
turns, reaction can be ob- 
tained over the whole of the 
waveband covered without 
the need for two separate 
coils. This simplifies. the 
switching on the intervalve 
H.F. transformer. 

One other point of inter- 
est regarding the design is 
that all the metal work, and 
exposed conducting parts. 
are isolated from the D.C. circuit by large- 
capacity condensers. Thus there is prac- 

A 5 

Rear view of the receiver with valves 
hi position, taken from the output 
end and showing the position of the 

ventilating holes. 
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All D.C. Three. - 
directed to the construction of the few special parts that 
cannot, to the best of the writer's knowledge, be pur- 
chased at present. These include the special L.T. 
choke, CH2 ; the resistances Ra, R7, R8, and R,0; the 
aerial -grid coil, and the high- frequency transformer. 

2 /B 
MILD STEEL 
STRIP 

.4%" a 

5 7i 

Dimensional data of the L.T. smoothing choke giving about 
5 henrys when passing 275 milliamperes of D.C. 

The smoothing choke is of particular interest, as its 
function is to smooth out the superimposed ripple, thus 
rendering the D.C. suitable for both filament heating 
and H.T. Expériments have shown that, unless the 
filament supply, which also provides grid bias, is en- 
tirely free from ripple, no amount of smoothing of the 
H.T. will give a silent background. Furthermore, 
having acquired a satisfactory L.T. supply, it is quite 
unnecessary to include further smoothing equipment in 
the anode supply. Having arrived at this conclusion, 
the next step was to find a choke that would carry the 
total current -about 270 milliamps -and also show an 
adequate inductance. It was found that an inductance 
of not less than 5 henrys was necessary, as anything 
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below this would not put up a high enough impedance 
to the lowest ripple frequency likely to be encountered, 
which was adjudged to be of the Order of 5o cycles. 

Unfortunately, the writer was unable to trace a commercially made article complying with these speci- 
fications, and as a consequence attention was given to the question of designing one for this particular set. .It is a relatively simple piece of apparatus to construct, 
albeit a little tedious, . perhaps, but, as it is virtually the key component in the set, the need for the exercise of care in its construction is essential and cannot be too well 
stressed. 

The core is built up from the No: 4 size transformer 
stampings -familiar to most readers by now, as they 
have been used from time to time in the small power 
transformers described in this journal. The winding 
is carried on one of . the special bakelised formers sold by W. Bryan Savage, 
and listed as the size 
No. 4F. On 
this bobbin is 
wound 3,000 
turns of No. 
28 enamelled 
wire with con- 
secutive turns 
touching, and 
wound in 
layer form throughout. Be- 
tween each second Or third 
layer is interposed a turn 
of thin paper to maintain 
an even winding surface. 
The wire must be kept 
fairly taut throughout the winding process, as otherwise 
there may be some difficulty in accommodating the 
requisite number of turns. The casual method of wind- 
ing in which the turns are run on in no particular 
sequence is definitely not advised, since this takes up 
too much space for the given number of turns. 

To obviate magnetic. 
saturation of the iron, an 

The L.T. smoothing choke. 
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M.F. TRANSFORMER 
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Winding details of the aerial -grid coil and H.F. transformer. 

air -gap must be left in the 
core, so that it is not prac- 
ticable to assemble the 
laminations in the order de- 
scribed for the small power 
transformers mentioned 
above. It will be recalled 
that in these each pair of 
stampings -a pair compris- 
ing one " T "- and one 
" U "- shaped piece -were 
assembled, so that the joint 
in one pair did not coincide 
with the joint in the con- 
secutive pairs. In the 
present case all " T " pieces 
are inserted into the bobbin 
from the same side, and this 
applies to the " U " pieces 
also, so that the joints come 
together. Actually, there 

s 6 
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3 Variable condensers with dial, 0.0005 mfd. (l'tililyt " Mite "). 
2 Change -over switches, 2 -pole, lever pattern (Wearite 1.12). 
.1 Valve holders (Benjamin " Vibroholder' ). 
1 L.P. transformer, ratio 7: 1 (Ferranti A.F.6). 
1 L.F. choke (Igranie " F "). 
1 H.F. choke (Igranie). 
1 Porcelain rheostat 60 ohms. (Igranic PM -E). 
1 Orin leak, 2 mego)ims. 
1 Grid leak, 0.25 metlohm. 
1 Porcelain grid leak holder. 
4 Ventilation windows (Bulgin). 
2 Dial indicalors (Boxgin). 
2 Screening boxes, 6} r 61 x bin. aluminium (Magnum). 
2 Coll formers, 9- ribbed, Sin. dia. x 4in. length (Becol 9a). 
1 Variable resistance, 25,000 ohms. (Rotor -ohm). 
1 Push- button mains switch, 2-way, 5 amp. (G.E.C. S.2304). 
J Escutcheon plate for above (G.E.C.). 
2 Cut -outs 5 amps. (O.E.C. 5.846). 
2 Deeoupling resudances, 600 ohms (Wearite). 
100 Pairs No. 4 stampings (Saraye). 

LIST OF PARTS. 

1 No. 4 F. bobbin (Sa ^aie). 
J lb. No. 28 enamelled wire. 
8 oz.'No. 28 Eureka wire. (L.E.W.). 
Quantity No. 28 D.C.C., No. 32 D.S.C., awl No. 40 D.S.C. 
2-Fixed condensers, 4 mfds., 400 volt D.C. test (Dubilier B.T.). 
2 Fixed condensers, 2 mide., 400 volt D.C. test ( Dubilier). 
6 Fixed condensers, 1 mfd., 400 volt D.C. test ( Dubilier). 
1 Fixed condenser, 0.1 mfd. mica (Dubilier B.775 11). 
1 Fixed condenser with clips, 0.0002 mfd. ( Dubilier No. 620). 
2 Terminal mounts {unit). 
'4 Terminals, L.S., A and E. (Belling -Lee). Ebonite shrouded. 
1 Paxolin panel, 21 in. x lin. x 
1 Milliammeter, 0 -500 mA. (Hunt 144F.). 
2 On -of switches (Wearite). 
2 Semi-fixed condensera, 0.00017 -001 mid. (R.I. " Varicap," No. 5). 
1 Semi -fixed condenser, 0.00006 -000.3 mfd. (R.1. " Varicap," No...). 
1 Sheet aluminium, 27in.x9in. 
Material for cabinet and resistance formers. 
Systoflex, wire, screws, plug adaptor, etc. 

Approximate cost (excluding material for cabinet,) 412. 

In the " List of Parts" included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually used by 
the designer and illustrated in the photographs of the instruments. Where the designer considers it necessary that particular components 
should be used In preference to others, these components are mentioned in the article itself. In all other cases the constructor can use his 
discretion as to the choice of components, provided they are of a ual quality to those listed and that he takes into consideration in the 
dimensions and layout of the set any variations in the size of alternative components he may use. 

are three joints in the core -one in the centre limb 
and one in each of the side members. There is one 
little matter that has to be seen to before finally clamp- 
ing the stampings and filling in the gaps with the posi- 
tioning pieces used for fixing their width. 

When the stampings are 
assembled in this manner 
there is sometimes a ten- 
dency for the two halves 
of the core to twist so that 
the tails of the " T " pieces 
slightly overlap the " U " 
pieces, and, should this 
occur, it will introduce a 
much larger air gap than is 
desirable or necessary. As 
a means of obviating this, 
a "T" and a "U" of the 
same size as those forming 
the core should be cut out 
of thin Paxolin sheet - 
about ,min. thick -and in- 
serted in the centre of the 
iron, but put in from the 
opposite side from their re- 
spectively shaped stamp- 
ings. This positions the 
stampings and overcomes 
t h e trouble mentioned 
above. 

Iri all, about ioo pairs of 
stampings are required, and 
when they have been as- 
sembled in the core they 
can be secured together by 
the specially shaped iron 
clamps shown in the draw- 
ings and illustrations. Before fixing them in position 
place a strip of thin paxolin between the core and each 
clamp, as otherwise the iron will short -circuit the air 
gaps. The fixing bolts may then be inserted and the 
nuts run up finger- tight, after which the pieces of 

B 7 

paxolin, mica, or other non -magnetic material should 
be inserted in the gaps in the iron core. These 
should be o.o2in. in thickness, which is approximately 
No. 24 S.W.G. The core can then be hammered up 
so that the iron beds down firmly at all points on to 

The plinth ,nd cabinet, giving general dimensions. 

the air -gap retainers, and the clamp nuts tightened up 
with a spanner. The measured inductance of the choke 
built to this specification works out at 5.25 henrys at 
5o cycles when carrying 275 milliamps of D.C., and 
with 5 mA. of A.C. superimposed. 
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The next job to tackle should be the coils, which 

follow closely the general lines of those used in the 
certain Wireless World sets. A Becol nine -ribbed 
former is used in each case, and the various windings 
are carried in slots, the positions and dimensions of 
which can be obtained from the dimensional drawings. 
On the aerial -grid coil, four sections, each wound with 
15 turns of No. 28 D.C.C., form the medium -wave 
coil, while for the long -wave loading coil six slots are 
used, each carrying 3o turns of No. 32 D.S.C. wire. 
The aerial winding is split into two parts, one coupling 
with the medium -wave coil, and the other with the load- 
ing coil. A single slot cut in the space between the 

AUGUST loth, 193o. 

in the case of the aerial -grid coil, the secondary sections 
can be put on first, and care should be taken to see 
that where the wire passes from one slot to the next it 
is made to follow the contour of the former so as to 
leave room for the primaries. It might be well to place 
a strip of mica along the length of the former, so as to 
ensure that these inter -slot connections do not touch the 
primaries. Similar care should be given to the carry- 
ing -over turn linking together the primary sections. In 
this case the wire is taken over the top of the secondary 
sections, and a strip of mica might well be placed so 
as to afford good insulation. The fact that the primaries 
are at high D.C. potential with respect to the second- 
aries should be borne in mind when winding the coils. 

8 %; 8r 
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r2 

Panel drilling. A = 7116in. ; B = 5,1161n.; C = 1 /8in. countersunk for No. 4 wood screws ; D =1/81n. countersunk for No. 6 S.A. screws ; E = 1/81n.; F = 3132in. 

two end sections at the low potential end of each carries 
8 turns of No. 40 D.S.C. in the case of the medium - 
wave portion, and 20 turns of the same gauge wire for the 
long -wave section. Both aerial and grid -loading coils are 
short -circuited when receiving on the 200- to 600 -metre 
band. Spaced ¡in. from the low potential end of the 
medium -wave grid coil is a single slot carrying 20 
turns of No. 32 D.S.C. ; this is the wave -trap. The grid 
windings should be put on first, and where the wire 
passes from the top of one slot down to the bottom of 
the next, it should be laid well down on to the former, 
so as to leave a clear space for the aerial coil. 

The H.F. transformer is likewise divided in sections, 
four wound with 15 turns each forming the medium - 
wave grid coil, and six sections each with 35 turns, in 
this case of No. 32 D.S.C., form the long -wave loading 
coil. The primary windings are carried in shallow 
slots sandwiched between the low potential end settions 
of each grid winding. For the medium -wave primary, 
two sections, each with 15 turns of No. 40 D.S.C., are 
required, while for the long waves there are three sec- 
tions, each wound with 35 turns of No. 40 D.S.C. 

Located between the two banks of windings is the 
reaction coil, which is wound in one slot spaced u n. 
from the low potential end of the medium -wave portion. 
This slot carries 3o turns of No. 32 D.S.C. wire. As 

The plinth, which houses the mains equipment, and 
serves also as a baseboard for the wireless components, 
measures 23in. x Irin. x gin. outside. Any kind of 
hard wood may be used for this, and the thickness can 
well be left to the constructor. The essential dimension 
is the depth inside, which should not be less than Sin. 
The model illustrated was built up from three -ply wood, 
--in. thick, and oak -faced, for the sides, while the 
top was a piece of hard wood tin. thick. Strengthen- 
ing pieces are glued in the four corners, also at inter- 
vals along the sides to facilitate fixing the rather thin 
sides to the top. There is no objection to the use of 
thicker material for the sides if this is desired. 

The top of the plinth is covered by an aluminium 
plate measuring grin. x gin., and this is held in`posi- 
tion by the screws fixing the various components to 
the base. Its object is to afford a measure of screening 
between the unscreened portions of the detector and L.F. 
circuits and the mains equipment. Next drill the ven- 
tilation holes and holes to take the mains switch, the 
meter, and the variable resistance in the plinth. 

When the paxolin panel has been drilled according 
to the details given in the drawings, it can be placed 
in position and the corresponding holes in the aluminium 
boxes marked off, using the panel as a template. 

(To be concluded.) 
R 
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Determination of Response Curves. An Experimental Method of Approximate 
Accuracy. 

By PROFESSOR 

ikLL readers of The Wireless World must be grateful 
for the various articles published early this year 
on filter circuits and their response curves, and 

particularly for the advice as to the best ways of arrang- 
ing the coupling so as to get the results desired but 
most experimenters will wish to know what response 
curves they are actually obtaining when they have made 
up the circuits recommended. A simple method of 
experimentally measuring 
the response curve for any 
particular receiving set is 
therefore rather urgently 
needed. The method de- 
scribed below has been 
successfully used by the 
author ; it is simple, but it is only applicable to sets 
which use the type of anode bend detection recom- 
mended in The Wireless World (e.g., in an article by 
W. I. G. Page, March nth, 1929) and are fitted (or can 
be fitted).with a milliammeter in the detector plate cir- 
cuit, as recommended in that article. It cannot lay claim 
to great accuracy, but appears to be amply accurate 

C. F. JENK IN. 

enough for most purposes, and to be devoid of compli- 
cated measurement. 

To make the measurements it is necessary to rig up 
an oscillation generator to induce oscillations of the 
desired frequency in the aerial. The circuits are shown 
in Fig. I. On the left is the generator with tuned grid 
circuit ; on the right is the receiving set ; the filter, 
H.F.S.G. valve and detector valve only are shown, the 

other parts of the set do not 
concern us. The filter is ar- 
ranged in the way A. L. M. 
Sowerby recommended in 
The Wireless World of 
February 26th, 1930, and 
shown in his Fig. 4b, the 

two tuned circuits being coupled by a small coil M. 
Coils with 1o, 11, 12, 13 and 14 turns, tin. diameter, 
have been made and can be plugged in as desired. 
The generator is loosely coupled to the aerial and induces 
in it currents of any desired frequency. The response 
of the set is shown by the milliammeter. Thus we can 
read the response as the frequency changes, i.e., we 

ASIMPLE method is described for measuring experi- 
mentally the response curve of a particular receiving 

set. The response curves so obtained show the effect pro- 
duced when certain constants of the circuit are varied or 

adjustments made. 

H T. t H.T + 

OSCILLATOR GENERATOR RECEIVING SET (SIMPLIFIED) 

r n 

Fig. 1.-Circuit used for the measurements. 
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Response Curves. - 
obtain the co- ordinates of the response curve. No special 
apparatus is required, but the main condenser used in 
the oscillation generator must be calibrated ; a condenser 
with circular plates (straight line capacity) is the most 
convenient. The auxiliary condenser should also have 
circular plates ; it can be calibrated from the main con- 
denser during the test. It should have a capacity of 
about one -tenth that of the main condenser. 

Tests can only be made when the B.B.C. is silent. 
The procedure is as follows. In the evening leave the 
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Fig. 2.- NATIONAL. Various filter couplings. 

set tuned to, say, the National programme. Next 
morning (or after the B.B.C. shuts down) switch on the 
generator and tune it till it gives the maximum response 
as shown by the milliammeter (loosening the couplings 
till a convenient reading is obtained). The generator 
frequency is now known, viz., 1,148 kc. Next vary the 
frequency by small amounts up and down, by means 
of the auxiliary condenser, and note the corresponding 
milliammeter readings for each position of the auxiliary 
condenser. Plot the milliammeter readings as ordinates 
and the dial readings of the auxiliary condenser as 
abscisse. The curve so obtained is the response curve 
of the set for the National programme frequency, but 
to use it we must add proper scales. The vertical scale 
is to read from o to no per cent. response. The zero 
is the milliammeter reading before we switch on the 
generator ; it is convenient to adjust it to the constant 
value of o.i milliamps. The ioo per cent. corresponds 
to the maximum reading of the milliammeter during 
the test, or more strictly (when the response curve has 
a double peak) to the reading when the generator is in 
tune with the set-or to the reading mid -way between 
the peaks, when they are - equal. It is hardly worth 
putting on this scale ; the response at any frequency 
is merely the height of the curve above the o.i m.a. 
line divided by the maximum height. 

Taking a Measurement. 
The frequency scale is more difficult to calculate. If 

a wavemeter is available, the frequency corresponding 
to the settings of the auxiliary condenser can be 
measured at once and the scale of frequencies marked 
on the response curve. But a wavemeter is not a 
necessity. We already know the frequency of the mid- 
point of our curve (1,148 kc.), and we only want to 
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add a scale of " Cycles off tune." These will be small 
percentages of the central known frequency ; for ex- 
ample, io kc. off tune is io/ 1,148 = .0087 or 0.87 per 
cent. of the National programme frequency. To produce 
this change of frequency the capacity must be altered 
twice as much (Frequency varies as 1/ Capacity) or 
1.74 per cent. So we mark " io kc. off tune " at the 
point corresponding to 1.74 per cent. change of capa- 
city. Thus the horizontal scale is determined. The only 
difficulty in applying this method is that the generator 
capacity is a little bigger than the sum of the two con- 
denser capacities owing to the effects of screens, and 
the self -capacity of the coil and connecting wires. A 
simple method of finding this extra capacity is given in 
the appendix. 

Checking the Oscillation Generator. 
It is assumed that during any test the oscillating 

current produced by the generator will remain constant. 
To ensure this the current must be fairly large and the 
coupling to the aerial as loose as possible. The coils 
used had four and five turns respectively, Sin. diameter, 
and a few inches apart. If the coupling is too close 
the set reacts on the generator. The generator should 
have separate batteries from the receiving set so ás to 
avoid unwanted couplings. To ascertain whether the 
oscillating current did remain constant in his test the 
author coupled it to a crystal and high resistance in 
series with a sensitive mirror galvanometer. With small 
generator currents changes were observed when the 
generator came into tune with the set, but when large 
oscillating currents were used, with looser couplings, this 
defect disappeared. The author's generator is made up 
of a P.M.254 valve with ioo volts H.T. and io volts 
grid bias ; the grid coil is a Lewcos 35 coil and the re- 
action coil Lewcos 40 coil. The coils are about Sin. ;:óP_q 
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Fig. 3.- REGIONAL. M =12 turns; B, distuning 3rd circuit; 
C, distuning 3rd circuit and adding resistance. 

apart in a screening box. The main condenser has a 
capacity of o.00i mfd. and the auxiliary condenser. 
o.000I mfd. It will tune to the National programme and 
to the Midland Regional. The coupling between re- 
action and grid coil should be as loose as possible. 

The following results are selected from a number 
which the author has already obtained. Fig. 2 shows 
how the response curve changes with the filter coupling 
M. They are for the National frequency, and all show 
small double peaks. To obtain two equal peaks special 
tuning is necessary. This is illustrated in Fig. 3(London 
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Response Curves. - 
Regional frequency). Curve A- with unequal peaks was 
obtained when all three circuits were adjusted to give the 
maximum response when in tune ; curve B shows how 
these peaks were equalised by very slightly distuning the 
third circuit (tuned transformer). Finally, curve C 
shows how the peaks were flattened by adding 32 ohms 
resistance in each filter circuit. The reason for the in- 
equality of the peaks' is twofold ; the coil (a) in the first 
filter circuit has (as is usual) fewer turns than that (b) in 
the second circuit, and the first circuit is coupled to the 

ros 

on the second step curve B was obtained. The cause of 
the complete distortion of the tuning curve is believed to 
have been the capacity between the contact arm (with 
its spindle) and the screening box. In the first position 
this capacity is merely in parallel with the tuning con- 
denser and does no harm, but in the second position 
this capacity is in series with the resistance of the first 
part of the potentiometer. The potentiometer was, of 
course, removed and others methods of control adopted. 

Fig. 6 shows the effect of reaction ; curve A (Regional 
frequency) was the response curve without reaction, 

curve B with reaction, the input having 
been reduced to about one -fifth. When 
more reaction was used the flat top of 
the curve disappeared and curve C was 
the result. The signal strength had bees 
reduced about one -twentieth in this test. 
The author has not come across the 
theory of the effect of reaction on a filter 
circuit. 

Finally, Fig. 7 shows the effect of 
removing coil M from the filter circuit. 
The two halves of the filter circuit are 
then in series and the set remains almost 
in tune, so that a small adjustment of 
either condenser brings it into perfect 
tune. (The two condensers are in series, 
their capacity is halved ; the two coils 

are in series and their inductance is doubled.) The circuit 
is now the ordinary one without a filter. The response 
curve is much narrower and only shows 22 per cent. 
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Fig. 4.- MIDLAND REGIONAL. M =13 turns. Showing effect of aerial 
coupling. 

aerial, which affects its tuning. The effect of the aerial 
in disturbing the action of the filter is not referred to 
in either of A. L. M. Sowerby's articles. That it may be 
serious is shown in Fig 4. (Midland Regional frequency), 
where one curve was obtained when the aerial coupling 
condenser was small (5o µµF.), and the other when the 
coupling was increased to zoo µµF. 

Some Unexpected Results. 
Fig. 5 shows how a serious and quite unsuspected 

defect was found in the receiving set. To reduce the 
signal strength (the author's house is only six miles from 
Brookmaiis Park) a potentiometer feed to the grid of the 
first valve was used, as recommended by Dr. McLachlan 
for the " Megavox Three " and illustrated in W. I. G. 
Page's article already referred to. The potentiometer has 
ten steps and was mounted in the first screening box. 
When the contact arm was on the first step (full- volts to 
grid) curve A was obtained. When the contact arm was 
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Fig. 5.- REGIONAL. M=. 14 turns. Effect of defective poten- 
tiometer control. 

I See the end of this article for a more accurate discussion of 
this point. 
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Fig. 6.- REGIONAL. M =12 turns. Showing effect of reaction. 

response at 5,000 cycles off tune, which may be com 
pared with the 95 per cent. shown in Fig. 3 for curve C. 

Since the above account was written, the cause of 
the unequal peaks shown in curve A, Fig. 3, has been 
fully investigated. The 'inequality is not due to the 
causes suggested above, but is the necessary result of 
tuning the set to give the maximum response, when the 
response curve has a double peak. What we automatic- 
ally do is to tune the set to a frequency just above or 
just below the correct one, so that it is working on the 
lower peak (if tuned too high) or on the upper peak 
(if tuned too low). When this is realised it is easy 
to tune so that either the right or left peak shall be 
the higher, but it is impossible to hit the mid -point, 
which is what is wanted, without using some special 
device. A suitable device is to put a temporary resist- 
ance in each arm of the filter during tuning ; the tuning 
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Response Curves. - 
must not be touched after the resistances are removed. 

These examples are sufficient to show that interesting 
results can be obtained by this test. No great accuracy 
is claimed for the method, but when dealing with large 
effects accuracy is not of great importance. It will be 
noted that the upper parts of the curves are given much 
more accurately than the lower, so that the curves are 
more useful for estimating side -band transmission than 
for estimating selectivity. It is interesting to note that 
the only piece of calibrated apparatus required for the 
test (in addition to the detector milliammeter) is the main 
condenser in the oscillation generator. 

APPENDIX. 
METHOD OF FINDING THE STRAY CAPACITY OF THE OSCILLATING 

GENERATOR CIRcuIT. 
Tune the generator to three waves of known frequencies, say 

the National, London Regional, and Midland Regional, noting 
the total capacity of Main condenser plus Auxiliary condenser for each. 

Plot these capacities against the reciprocal of the square of 
lie corresponding frequencies, i.e., plot K against f2. The 

AUGUST aoth, 193o. 

three points so found should lie in a straight line. Produce this line to cut the vertical axis,. which it will do below the origin, at, say, -A microfarads. Then A is the stray capacity required. The total capacity in the generator circuit is the sum of the three parts, Main condenser capacity+Auxiliary condenser capacity+Stray capacity A. 
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Flg. 7.- REGIONAL. With coil M removed. 

Two points would be sufficient to determine the straight line, 
and thus A, but it is a wise precaution to observe a third, to make sure that they lie in a straight line. 

THE NEW HOME OF R.I. 
Well Planned Factory at Croydon. 

[`OR some time past the limited accommodation at the old I Hyde Street factory of Radio Instruments, Ltd., has imposed 
obstacles of increasing difficulty in the way of smooth organi- 

sation, and a move has at last been made to new premises at 
Purley Way, Croydon. This change reflects the stable position 
reached by the firm to-day and is evidence of a steadily grow- 
ing business. 

R.I. moves to new premises. At the front are the executive offices 
and showrooms, the nucleus of the 

building being the main shop. 

The test room leads off the main shop at the front near the 
final assembling benches, and has ample accommodation for 
both routine testing and research and development work. A 
central switchboard and branch leads duplicate mains and bat- tery supplies on every bench, while standard tests for capacity, 
inductance, etc., are permanently installed each on separate 
benches. 

The front of the building presents a very pleasing façade, 
and is occupied by the executive offices and showrooms which have been panelled in grey oak by R.I. cabinet makers. 

The layout and organisation in every detail is excellent, and might be taken as a model example of a factory ideally suited to the development and manufacture of radio apparatus. 

The new factory has been built to the speci- 
fications of Radio Instruments, and the layout 
is specially adapted to the manufacture of 
radio sets and components. The nucleus of 
the building is a large central shop accommo- 
dating the whole of the manufacturing pro- 
cesses, including machinery, press -work and 
assembling. Running down the left -hand side 
are the stores for raw materials and finished 
products with doors opening on the outside 
to a concrete roadway for loading and unload- 
ing vans and lorries. The works manager's 

office is glass - framed and overlooks the -whole 
shop. 
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A I\16/ Insulating Material of Exceptional Interest. 

By W. H. F. GRIFFITHS, F.Inst.P., .A.M.I.L.E. 

T HE need has long been felt for an insulating 
material which could combine the wonderful 
strength and heat -resisting properties of Bakelite 

with the low power loss of pure ebonite. In Mycalex 
we have a material with this strength, with even greater 
heat -resisting properties, and yet having much lower 
dielectric loss than ebonite, especially at the higher radio 
frequencies. 

Until recently the best that could be expected in 
efforts to combine these desirable mechanical and elec- 
trical properties was a 
compromise by scientific- 
ally loading ebonite to 
obtain a material such a; 
Keramot, of moderatel 
good dielectric properties, 
fairly hard and with a re- 
duced plastic yield. This 
material, however, as well 
as being merely a corn - 
promise, has a high tem- 
perature coefficient of ex- 
pansion- almost as high as 
that of true ebonite. The 
only other alternative, if a 
really low -loss, heat -re- 
sisting, low- expansion, and 
strong insulator was re- 
quired, was one built up 
of a large number of clear 
mica laminations clamped 
together with great pres- 
sure between flanges -an 
expensive proposition and 
one to which one seldom 
resorted. 

Fused silica and pyrex 
are other insulators some- 
times employed . in the 
construction-of wireless ap- 
paratus in which low die - 
electric loss and great geo- 
metrical permanence are desirable features. These in- 
sulators are, however, both difficult to work and very 
apt to fracture either during the assembly of the ap- 
paratus or during its transportation. . 

Having therefore exhausted our list of likely insu- 
lating materials, and having rejected each for one 

reason or another, it is easy to sec why the newly in- 
vented Mycalex should be welcomed in the field of radio 
generally, and more especially, perhaps, by those of 
us who are directly interested in the design of pre- 
cision apparatus for the more specialised field of radio 
measurements. 

Mycalex is a British Invention,' and, although hitherto 
it has only been obtainable from Germany and 
America, production is now commencing at a London 
factory. In its manufacture finely divided mica and 

certain silicates are fused 
together, resulting in a 
very hard vitreous material 
of low thermal expansion 
which can be ground, 
drilled, tapped, and sawn. 

When supplied by the 
manufacturers, M y c a le x 
has a soft crust or skin 
which is very absorbent and 
has, at the lower frequencies 
at any rate, a much greater 
dielectric loss than that of 
the really hard homogene- 
ous material which is ex- 
posed upon the removal of 
the skin. The skin thick - 
n e s s varies apparently 
with slight changes in the 
method of production, and 
it is somewhat difficult in 
some cases to judge the 
correct amount to grind off 
owing to the change in 
nature being ill- defined. 

The material is, or will 
be, used for many purposes 
in the construction of in- 
dustrial electrical appara- 
tus where the property 
with which we, in low -loss 
radio design, are most con - 

power -loss factor -is of very little or no 
This may be the reason for the great varia- 
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Fig. 1. -Chart of insulating materials showing relative 
power -loss factors. 
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cerned -the 
importance. 

' The inventor is P. B. Crossley, F.I.C., M.I.Chem.E. 
2 Mycalex can be moulded with metal inserts and so is ideal for 

a large number of commercial electrical fittings and domestic 
appliances. 
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Insulators Tested -(4) Mycales.- 
tion of power -loss factor which the 
enced in the various specimens of 
has investigated. These original sa 
supplied some time ago by Messrs 
tricitats Gesellschaft, in some cases 
power -loss factors of from 
0.3 to o.6 at a frequency of 
800 cycles .per second, 
although at the medium- 
high radio frequencies 
they always improved to a 
great extent, sometimes to 
as low a figure as o.o6. 
Thus at speech frequencies 
the material appeared to 
be as bad as the worst di- 
electrics on the chart of 
Fig. i, and at radio fre- 
quencies round about 300 
metres it exhibited the 
same loss as Keramot or 
a little greater. 

It was, however, discovered that the extraordinarily 
high power loss at speech frequencies was due largely 
to the soft skin, for the specimens had been tested just 
as they were received from the makers, and in some 
cases the skin was a considerable proportion of the total 
thickness. Even upon the removal of the skin the 
power -loss factor was, however, still much too high. 

Later specimens from the same source are much 
better and more consistent in dielectric quality, but 
the behaviour of the material before the removal of its 
soft crust is most interesting. In almost every case 

WlrcIlc 
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author has experi- 
Mycalex which he 
mples, which were 
. Allgemeine Elek- 
vere found to have 
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the power -loss factor increased' rapidly with a decrease 
of frequency, until at mean speech frequencies it was 
as high as o.r -as bad as ordinary glass. 

After removing the crust, however, these later speci- 
mens of Mycalex were found to be very hard and non- 
absorbent and to have a very low dielectric loss, espe- 

cially at the higher radio 
frequencies with which 
the wireless amateur is 
most concerned. At these 
frequencies (round about 
300 metres) the material 
is twice as good as ebon- 
ite, as will be seen in the 
chart of Fig. i, which 
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Fig. 2.- Method of supporting the plates of an air dielectric condenser and used to compare the material with ebonite. 

Compiling the Winter Programmes. 
A number of the more active clubs are 

already- engaged in the preparation of pro- 
grammes for the coming session. a task which 
grows less difficult from year to year owing 
to the ever -expanding scope of radio research. 
In the early days repetition of subject was 
less easily avoided, and although many will 
argue that oft- repeated lessons are the most 
valuable. the dangers of monotony have been 
the undoing of more than one wireless club in 
the past. 

Entertaining and Instructive demonstrations 
are now given by the majority of the better- 
known wireless firms. and club secretaries 
labouring to 011 gaps in their syllabuses can 
hardly do better than apply to the trade for 
the facilities which are so readily supplied. D000 
Transmitter Hunt In Herts. 

A number of members of the North Middlesex 
Radio Society, equipped with portable direction - 
finding apparatus, met recently at Croxley Green 
and spent the afternoon amidst beautiful country 
in locating a hidden transmitter. which sent out 
signals every half -hour. 

This proved to be at a farm near the village 
of aewgate Street, some fifteen miles from the 
start, and the first party to locate it arrived 
in a little over two hours -a creditable aclijeve _ 

ment. 
The (folders Green and Hendon Radio Society 

Nab represented by two well -equipped parties. 
Hon. Secretary. Mr. R. H. Lalster, " Wind- 

flowers," Church Hill, Winchnore Hill, N.21. 0000 
Making Screening Boxes. 

"Screening Boxes" was the subject of a 
lecture given by Mr. R. W. Lawrence at a recent 
meeting of Slade Radio (Birmingham). Com- 
mencing with a brief history of the tinplate in- 
dustry, the lecturer outlined the reasons which 
have led up to the present practice of entirely 
screening the most efficient receivers and pro- 

means that the equivalent 
series resistance of the 
250 µµ F air condenser 
of Fig. 2 would be de- 
creased from 0.2 ohm' to 
o. r ohm on this wave- 
length if the ebonite insu- 
lators " AA " were re- 

placed by similar pieces of Mycalex. 
Thus it will be seen that Mycalex, as well as being 

bard, unyielding even at very high temperatures, non- 
absorbent, and of low thermal expansion, has lower 
dielectric loss than any of the insulating materials 
except mica and fused silica. Moreover, the fact that 
it -can be worked cheaply and without extreme diffi- 
culty makes it a much more desirable material for use 
in all but the most low -loss designs. 

' Assuming that 10 µµF of the capacity is due to the field 
actually passing through the ebonite insulators. 
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ceeded to give details of the methods which are 
open to the amateur who wishes to make his 
own screening boxes. 

Hints on marking, cutting. bending and solder. 
log were offered. and useful advice was given on 
how to overcome difficulties. A short practical 
demonstration was given at the conclusion of 
the lecture. 

Particulars regarding membership of the 
Society. which holds meetings .every Thursday 
at 8 o'clock at the Parochial Hall, Broomfield 
Road, Slade Road, Erdiugton, may be obtained 
from the Hon. Secretary. 110, Hillaries Road, 
Gravelly Hill, Birmingham. 0000 
D.P. In the Forest. 

The discovery near London of an ideal venue 
for direction- finding operations was revealed in 
the course of a field day held recently by the 
holders Green and Hendon Radio Society in con- 
junction with the Muswell Hill, North Middlesex. 
Western Postal. and Belsize Radio Societies. 
The locality chosen, riz., the neighbourhood of 
Epping. provided competitors with opportunities 
of testing the shielding effect of forests without 
interference from telegraph wires and other 
sources. 

No reduction In signal strength was reported 
by the D.F. groups, who were situated nearly 
four miles from the transmitter and separated 
from it at most times by a belt of woodland at 
a greater altitude than the apparatus. 

The scheme was divided into two parts. In 

Part A each group was required to take bearings 
from three different positions, marks being 
awarded for accuracy. In Part B groups had actually to discover the transmitter. 

Mr. Maurice Child, one of the prize -winners, 
used a screened grid set installed at the rear 
of a two-seater car. 

The fact that amateurs from all parts of North London were engaged iu the afternoon's 
experiments proves that wireless field days are 
as popular as ever. 

In October members of the Golders Green and 
,Hendon Radio Society will pay a special visit 
to the B.B.C. transmitters at Brookmans Park. 

Full particulars of membership can be obtained 
on application to the Hon. Secretary. Lt. -Col. 
Ashley Scarlett, 60, Pattisou Road, N.W 2. 0000 
All About Filter Design. 

"'fie A.B.C. of Filter Design" was the title 
of an unusually interesting lecture given recently 
by Mr. G. Stewart Halliday before the Radio 
Experimental Society of Manchester. Touching 
on most pleases of the subject but dealing mainly 
with L.F. filter circuits, he showed how to design 
the smoothing circuits of eliminators and boa 
to work out all the necessary figures for band - 
pass filters in connection with the compensation 
of uneven frequency output curves for gramo- 
phone pick -ups and other apparatus. 

The Society still has several vacancies for 
members and welcomes enquiries from interested 
amateurs, who are cordially invited to inspect 
the laboratory at No. 8, Mater Street, Man- 
chester. 

Particulars from R. M. Kay, B.Se., Tech.. Joint 
Hon. Sec., at 58. Daisy Bank Road, Victoria 
Park. Manchester. 0000 
Change of Address. 

Mr. Fred J. Waller (5Q6). hon. secretary of 
the Southend and District Radio Society. has 
now changed his address to 40. Fermoy Road. 
Thorpe Bay. 

B f{ 

www.americanradiohistory.com

www.americanradiohistory.com


AUGUST zoth, 1930 WIp@Ilsoo 
WOpM 

Events of the Week in Brief Review. 

. ANOTHER 50- KILOWATTER. 
The world's latest 50- kilowatt broad- 

casting station is KMOX, St. Louis, 
which is the ninth American station of its 
class to be granted a licence by the 
Federal Radio Commission. 

0000 
60 KILOWATTS FOR RADIO 

TOULOUSE. 
Radio Toulouse, probably the most 

popular station in France, is about to be 
moved to a new site outside the town. 
The transmitter is to be enlarged with a 
power increase to 60 kilowatts. 0000 

THE WIRELESS SWIM. 
Crowds of holiday - makers lined the 

banks of the river Severn on August 5th 
to witness the annual distance swimming 
race which is held in aid of the Mayoress 
of Worcester's fund to provide wirelpss 
For the blind of the city. 

0000 
PARIS RADIO EXHIBITION. 

Definite dates have now been fixed for 
the Paris Autumn Wireless Exhibition, 
which will open on September 26th at 
the " International Salon," which is :lose 
to the Montparnasse railway station in 
the Latin Quarter. The Exhibition will 
remain open until October 9th. 0000 

A SIX MONTHS' SHOW. 
A French ". Wireless Week " will re- 

place the usual Paris radio show next 
year. This decision has been arrived at 
by the French radio manufacturers in 
view of the fact that a wireless section 
will be one of the permanent attractions 
of the Paris International Colonial Ex- 
hibition which will open in the Bois de 
Vincennes in May, 1931, and run for six 
months. 

" Wireless Week " will probably occur 
in the autumn. 0000 

PROGRAMME POTTING IN U.S. 
" Home-recording is to be the new 

fashion among American listeners, accord- 
ing to our Washington correspondent, who 
reports that one of the leading manufac- 
turers is about to announce- the produc- 
tion of a radio -gramophone set capable of 
recording the broadcast programmes' as 
they are received, in addition to perform- 
ances in the home. 

The new set, which will sell in the 
medium price class, will make its first 
appearance at the Radio World's Fair, 
New York, opening on September 22nd. 

11' 15 

SCHOOL WIRELESS IN FRANCE. 
It is estimated that broadcast receivers 

are now installed in 2,000 French cho,ls. 0000 
A NEW NAME. 

" Contemptible radi -owe " is a New- 
castle journal's description of wireless 
piracy. 

0000 
INTERNATIONAL SHOW IN COLOGNE. 

A wireless exhibition will be held in 
Cologne from September 14th to 19th. 
Foreign firms are allowed to participate if 
represented in Germany. 

0000 
HOUSE OF COMMONS WIRELESS. 
We understand that a large number of 

signatures have been obtained to a peti- 
tion for the installation of broadcast re- 
ceiving apparatus in various rooms in the 
House of Commons. The organiser of the 
petition is Mr. E. Edwards, M.P. for 
Morpeth. 

SWISS WIRELESS SHOW. 
Lausanne will hold a wireless exhibi- 

tion from September 13th to 28th. 
o o o o 

AMERICA'S RADIO STATE. 
Alabama is reported to be leading all 

other American States in its enthusiasm 
for radio. A receiver is now installed in 
every court house in the State, and the 
authorities are paying one -third of the 
cost of all receiving sets installed in the 
schools. 0000 
YUGOSLAVIA AND MAN -MADE STATIC. 

Clause No. 213 in the country's new 
Penal Code indicates that the Yugo- 
Slavian Government is on the side of the 
angels in cases of electrical interference 
with wireless installations. The clause 
runs :- 

" Whoever, voluntarily or by negligence, 
prevents, or interferes with, the function- 
ing of a radio installation by means of 

A PIONEER TRANSMITTER. 5SW, the Marconi short -wave transmitter at Chelms- 
ford, whose daily tests extending'over three years, have demonstrated the practicability 
of an Empire broadcasting service. As first exclusively reported in The Wireless World, 
the erection of a new permanent short -wave station has been sanctioned by the Colonial 

Conference. 
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electrical installations, or who interferes 
with or misappropriates the current 
necessary to the working of a radio instal- 
lation, will be punished -in the event of 
a disturbance or stoppage taking place - 
by one year's imprisonment or a fine of 
10,000 dinars (approximately £394)." 

0000 
COMPULSORY RELAYS IN URUGUAY. 
Theatres and concert halls in Uruguay 

are now legally compelled to allow the 
broadcasting of their performances, 
according to the new radio statute. 
Apparently theatre managers who refuse 
facilities will be fined 100 pesos (£20) for 
each offence ! 

The radio administration will be sup - 
ported by listeners' licence fees, the 
annual contribution being about î,2. 
Revenue will also be drawn from radio 
import duties. 

0000 
FL TO ABANDON BROADCASTING. 

The Eiffel Tower station is generally 
regarded as France's national transmitter. 
In the near future, however, it is likely 
to be superseded by the new Paris P.T.T. 
station which will shortly install 
apparatus with a power of 12 kilowatts. 
It is an open secret, writes our Paris 
correspondent, that the Eiffel Tower will 
ultimately abandon concert- giving, being 
reserved for official communications and 
experiments under the direction of General 
Ferrié, the Chief of the Army Radio 
Services. - 

0000 
NORWEGIAN BROADCASTING 

UPHEAVAL. 
A complete change is about to take 

place in the administration of Norwegian 
broadcasting, the Government having 
decided to take over all existing broad- 
casting stations in order to form a State 
service. The programmes will be sup- 
plied under contract by private com- 
panies. It is expected that the new . 

regime, incorporating 43 main and relay 
stations, will be in complete operation 
not later than 1934. 

coco 
CANADIAN LISTENERS HEAR AIRSHIP 

CHAT. 
By cable from Montreal details have 

been received of the broadcast of a two - 
way wireless telephonic conversation be- 
tween a land station at Ottawa and the 
11100 during the passage of the airship 
over the capital of Canada. The details 
were arranged through the co- operation of 
the Royal Canadian Signal Corps in con- 
junction with the Radio Department of 
the Canadian National Railways. 

The Hon. R. B. Bennett, the Prime 
Minister, took his place in the studio of 
CNRO, situated in the Chateau :.aurier, 
and from there spoke to Wing;Commander 
Colmore, Sir Dennistoun Burney and 
Major G. H. Scott, and others aboard the 
R100. In turn those on the R100 
addressed the land station CNRO. 

Transmission both ways was clear and 
distinctly audible though reception in the 
ship was better, due to the greater power 
available at CNRO: Communication was 
maintained from 10.34 p.m. to 11.7 p.m., 
and it is believed that this is the first 
occasion on which a broadcast of such 
character has been conducted. 

' 
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WATCH YOUR MAST I 

The latest story from _America concerns 
a family of woodpeckers who, it is stated, 
recently succeeded in stopping the' trans- 
missions of Station WNBO, Philadelphia, 
for forty -eight hours. This they accom- 
plished by drilling a hole through a 100 - 
foot cedar wireless mast three feet thick. 
Eventually the mast collapsed. 

0000 
A NEW APPOINTMENT. 

Mr. W. B. Bartley, who was educated 
at Winchester and at New College, Ox- 
ford, where he obtained his B.A. in the 
Honours' School of Physics, has joined 
th m technical staff of Murphy Radio, 
Ltd. 

0000 
FRENCH COLONIAL BROADCASTING 

STATION. 
An experimental Colonial broadcasting 

station for France will be inaugurated at 
the Paris Colonial Exhibition of 1931, 
according to a decision of the committee 
recently nominated. to discuss the ques- 
tion. The test station will be erected by 
the Post Office, writes our Paris corre- 
spondent, and the experience gained. in its 
operation will be Utilised in the construc- 
tion of a permanent station at Saint - 
Germain, to be controlled by a " National 
Federation of Colonial Broadcasting." 

o000 
OLDFIELD IN ANOTHER " TEST." 

Mr. Oldfield, the' Australian wicket- 
keeper in the Test matches, recently tested 
a number of British portable sets to ctecide 
the best type for use in Australia, where 
distances from transmitters are measured 
in hundreds -of miles. ' We learn from 
Messrs. Dunham; Limited, that one of 
their new S.G. four -valve portable sets 
was the ultimate choice. 

o000 
AMERICAN RADIO COLLAPSE ? 

Forty of America's precious short -wave 
channels, the supply of which has other- 
wise been exhausted, may be recaptured 
soon as a result of the action of the 
Chicago federal district court in appoint- 
ing a receiver for Universal Wireless 
Communications Co., Inc., which was 
formed to develop a coast -to -coast radio- 
telegraph system to compete with the 
Western Union and Postal Telegraph. 

The company was given three years in 
which to complete and have in operation 
110 stations in as many cities (writes our 
Washington Correspondent). The quota' 
for the first year, 1929, was met with a 
dozen stations, and construction was 
begun in other cities to meet the second 
year's quota. It is understood that most, 
if not all, of these stations have shut 
down. 

o0o0 
CONTROL OF INDIAN BROADCASTING. 

A decision to place' the Calcutta and 
Bombay broadcasting stations directly 
under the control of the Indian Govern 
ment Department of Industries and 
Labour has been arrived at by the 
Central Broadcasting Advisory Com- 
mittee. 

The Government is determined that the 
system- shall in time become self- support- 
ing through the contributions of all 
listeners. In the words- of the Indian 
Radio 7'ime8; " the service caters for 
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Europeans and Indians equally ; it recog- 
nises no . distinction of cast or creed or 
colour ; it aspires to bring all together 
into one grand harmony of Union and 
Happiness." 

We hope that the Indian Government 
will succeed in conquering the two prin- 
cipal foes of broadcasting -in India, viz., 
public apathy and unlicensed listening. 

0000 
CROWDING THE FRENCH ETHER. 
Several new broadcasting stations are 

planned for French listeners, including 
Radio -Touraine, Radio -Fécamp, Rouen, 
and Clermont -Ferrand. The journal 
Intransigeant, referring to these pro- 
jected stations, reminds the public that 
the Plan de Prague, which is still valid, 
allots only sixteen wavelengths to France. 
As France already possesses twelve 
stations beyond her legitimate number, it 
is predicted that the opening of more 
stations will cause Germany and England 
to " howl." 

0000 
HOW AUSTRALIA LISTENS. 

Victoria still retains the leadership 
among the Australian States in the 
number of wireless licences with 141,081. 
The total number in the Commonwealth 
on May 30th was 311,322. New South 
Wales had 110,682 licences in force, 
Queensland 22,797, South Australia 25,448, 
Western Australia : 5,552, and Tasmania 
5,762. 

BOOKS RECEIVED. 

Development of the Visual Type Air - 
way Radiobeacon System. By J. H. 

'Dellinger, H. Diamond, and F. W. Dun - 
more. (Bureau of Standards, Research 
Paper No. 159.) Pp. 25, with 28 illus- 
trations and diagrams, including 9 half- 
tone plates, price 20 cents. 

A Critical Review- of Literature on 
Amplifiers for Radio Reception, issued 
by the Radio Research Board, of the De- 
partment of Scientific and Industrial Re- 
search. Special Report No. 9. A review 
and 'general bibliography of the more 
recent literature on the design of radio 
receivers divided into four main sections : 

1, Radio Frequency Amplifiers ; 2, Recti- 
fication-; 3, Audio Frequency Amplifiers ; 

4, Measurements. Each main section is 
subdivided and a critical essay based on 
the study of the literature of each sub- 
section is followed by an abstract of the 
principal articles reviewed. Sections 1, 
3, and 4 compiled by Mr. H. A. Thomas, 
M.Sc., and Section 2 by Mr. F. M. Cole- 
brook, B.Sc. Pp. 239 -VIII. Published 
by H.M. Stationery Office, price 5s. net. 

óo00 
A Tuned -Heed Course Indicator for the 

4- and 12- Course Aircraft Radio Range. 
By . F: W. Dunmore. (Bureau of 
Standards, Research Paper No. 160.) 
Pp. 14, with 14 illustrations and dia- 
grams, including 2 half -tone plates, price 
15 cents. 

All the above obtainable from the 
Superintendent of Documents, Washing- 
ton, D.C., U.S.A. 
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TEETE 
Two New Mullard Valves. 

THE P.M.5D. is a medium im- 
pedance valve which occupies 
an intermediate position be- 

tween the P.M.5X. and the high - 
impedance P.M.5B. the rated 
characteristics being :- 

A.C. resistance, 20,000 ohms; 
Amplification factor, 26 ; 

Mutual conductance, 1.3 mA. / 
volt ; 

measured at ioo volts H.T. and zero 
grid bias, the maximum anode volt- 
age being 15o. A specimen valve 
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GRID VOLTS 

Characteristics under working condi- 
tions, average values, A.C. resistance 
24,000 ohms, amplification factor 28, 

mutual conductance 1.12 mA. /volt. 

measured under the same conditions 
exhibited slightly less good charac- 
teristics than the makers' figures, 
the A.C. resistance being 27,000 
ohms, the amplification factor 29.6, 
and the mutual conductance i.1. 
ni A. / volt. 

This particular sample would ap- 
pear to be somewhat below stan- 
dard, as the emission is low at all 
points on the curves prepared, as 
compared with the anode current - 
grid volts curves supplied by the 
makers. There was no trace of re- 
versed grid current, showing that 
the vacuum is dead hard. Although 
the valve is heavily "gettered," it 
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The P.M.5D. and P.M.256A. 

is just possible to discern the nature 
of the internal construction. The 
electrodes are of the familiar " flat- 
tened " type, and are mounted hori- 
zontally in the bulb. 

The P.M.256A and P.M.5D valves. 

According to the makers' recom- 
mendation, this valve requires a grid 
bias of 3 volts 'with 15o volts 
H.T., but it will be seen from the 
curves taken with the specimen 
tested that in this particular case a 
bias of 1.5 volts is adequate for 
amplifying conditions. 
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ANODE VOLTS 

Anode volts/anode current curves of the 
P.M.256A. From these the maximum 
undistorted power output, the optimum 
grid bias and the best loud speaker im- 

pedance (load line) can be found. 

P.M.256A. 

This is a super -power valve 
capable of handling considerable 
power without an unduly high anode 
voltage, and should accorçlingly 
meet the requirements of a large 
number of readers. The rated 
characteristics are : - 

A.C. resistance, 1,40o ohms ; 

Amplification factor, 3.6 ; 

Mutual conductance, 2.6 mA. / 
volt ; 

taken as ioo volts H.T. and zero 

so 
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GRID VOLTS 

Characteristics under working condi- 
tions: A.C. resistance 1,410 ohms, ampli- 
fication factor 3.1, mutual conductance 

2.2 mA. /volt. 

grid bias. The maximum anode 
voltage is 200. 

The sample tested appeared to be 
a good specimen, as the anode cur- 
rent was slightly higher at all points 
of the anode current -grid volts 
curves taken as compared with 
those supplied by the makers. In- 
cidentally, these familiar curves con- 
vey very little useful information 
in the case of a power valve, so it 
was decided to prepare a second set 
connecting anode current and anode 
voltage for equal increments of grid 
bias from o to 70 volts, and with a 
50 per cent. increase in anode volt- 
age. From these curves we can ob- 
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Valves We Have Tested.- 
tain such essential information as 
the maximum undistorted rimer 
output, the most suitable loud 

. speaker impedance and the opti- 
mum grid bias voltage for any value 
of H.T. 

The sample tested was found to 
give 72.6 milliwatts output, after al- 
lowing for 5 per cent. second har- 
monic, and with the maximum of 
zoo volts H.T. and a grid bias of - 36 volts. The distortion intro- 
duced by this value of second har- 
monic is generally agreed as being 

McMICHAEL RADIO FILTER. 
At the time 13rookrnans Park com- 

menced operations many listeners were 
still unprepared to copo with the new 
conditions, and as a consequence numer- 
ous units were quickly evolved to improve 
the apparent` selectivity of the simpler 
type of sets. Many of these were obvi- 
ously palliatives. albeit commendable 
prices of apparatus. 

Time has now enabled the problem to 
be approached from a more scientific angle 
as exemplified by . the new Radio Filter 
produced by Messrs. L. McMichael, Ltd., 
179, Strand, London, \V.C.2. This is not 
a wave -trap, but a cleverly devised aerial 
tuner, which, by varying the coupling 
between it and the aerial, and also be- 
tween the tuner and the set, affords a 
wide range of selectivity. It can be ad- 
justed to Admit the London Regional and 
the National programmes so that either 
can be received with a minute trace of 
background from the other, or the re- 
sponse so sharpened that a clear band of 
approximately 60 metres exists between 
the two. 

These results were achieved with a 
simple o -v -2 set, which, normally, would 
not separate the two London transmis- 
sions in the northern suburbs. 

McMichael Radio Filter. 

The tuning inductance is cylindrical 
and the turns spaced ;. tappings are pro- 
vided to give three alternative aerial posi- 
tions, and the coil is tuned by 0.0005 mfd. 
variable condenser. A few turns of the 
coil are used as the coupling to the set, 
the degree of coupling being variable and 
capacity controlled. A. four -pin plug is 
used in 'place of a switch to brine the 

Wipa@og 
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the maximum that can be tolerated 
in the majority of cases. The most 
suitable loud speaker impedance 
was found to be 3,800 ohms. By 
reducing the anode voltage to 150, 
and making the required adjustment 
to the grid . bias, the power output, 
for the same conditions, falls to 390 
milliwatts. The measured charac- 
teristics of this valve at ioo volts 
H.T. and zero grid volts are : 

A.C. resistance, 1,30o ohms ; 

Amplification factor, 3.6 ; 
Mutual conductance, 2.6 mA. / 

volt. 
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Since precise figures regarding the 
maximum permissible anode dissi- 
pation in watts are not available, it 
would be advisable to assume that 
it is of the order of that determined 
by the operating conditions imposed 
by the makers. Consequently, care 
should be exercised at all times 
where a change in the operating 
voltages is contemplated, and under 
no conditions should the valve be 
run with insufficient grid bias_ 
Should it be required to make any 
alterations in the bias value, the 
H.T. should be disconnected. 

ri..._........_...._...._...... 
LABORATORY 

i 

TESTS. 
,ç,...Mo.....w.......11.....-+....v..e 

New Apparatus 
Reviewed. 

unit into action when required. The 
whole is enclosed in polished mahogany 
case measuring 8 ¡in. x 41in. X 4in. deep 
with a polished ebonite top carrying the 
controls and terminals. It covers the 
200 -600 metre waveband, and the price is 
37s. 6d. 

0000 
VOX VERITAS MOVING -COIL 

LOUD SPEAKER. 
This loud speaker is made by The 

Morogoro Trading Corporation, Ltd., 12, 
Union Court, Old Broad Street, London, 
E.C.2, who make a speciality of supply- 
ing moving -coil windings to suit output 
valves of any given impedance, The 
specimen tested had a 3,000 -turn wind- 
ing designed to match pentode valves, 
and its impedance at various frequencies 
was as follows :- 

Frequency. Impedance (ohms). 

50 
100 
200 
400 
800 

1,600 
3,200 
6,400 

14,100 
5,340 
5,030 
5,870 
7,820 

11,550 
21,350, 

It will be observed that the impedance 
between 100 and 400 cycles is lower than 
at any other point in the frequency range, 
and this would account for the. absence of 
" boom " in the bass and lower middle 
register, which the makers claim as a 
feature of this instrument. On the other 
hand the 50 -cycle reproduction is much 
better than the average moving coil, due 
to the rise in impedance at this 
frequency. 

The only points of criticism are that 

the sensitivity is somewhat below the 
average, and that a slight dip occurs 
in the frequency characteristic at 2,000 
cycles. When listening either to speech 
or music the effect of this depression is 
difficult to detect and the general result 
is entirely satisfactory. 

Vox Veritas moving -coil loud speaker. 

The field magnet is massive, and 'con- 
sumes 33 watts at 220 volts. 

The price of the unit tested is 52s. 6d. ; 

for windings other than the special pen- 
tode winding the price is 50s. 

o o 00 
R.K PERMANENT MAGNET 

LOUD SPEAKER. 
In connection with the report on this 

unit, which appeared in the July 16th 
issue, it should be noted that the dia- 
meter of the diaphragm is 8in., and not 
loin. as stated. 

This instrument is fitted with dust 
windows in the fabric spider which 
centres the cone, and dust particles are 
effectively prevented from entering the 
air gap. 

O o o 0 

BLUE SPOTS UNIT. 
In respect to our review of the new 

66R and 66P units on Page 132 of 
the August 6th issue, F. A. Hughes and 
Co., Ltd., point out that the 66K model 
has not been superseded by the new units, 
but will continue to be marketed con- 
currently with them. 
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By 
S. O. PEARSON, 
B.Sc., A.M.I.E.E. 

' 
WfiorI.t 

W I REUMEW 
SIMtI:rIt 
The Valve as an Amplifier. 

HAVING obtained an exact formula for calculating 
the actual voltage amplification n given by a 

valve with a non -inductive resistance connected 
in the anode circuit, the next step is to examine this 
equation with a view to finding out the manner in which 
the value of the added resistance in the anode circuit 
affects the voltage amplification obtained. 

The voltage amplification is 
R 

n 
- =i1 .... (1) 

where R is the series resistance in ohms in the anode 
circuit and Ra is the A.C. resistance or differential 
resistance of the valve, p being the amplification factor. 
From the curves given in the previous section showing 
the relationship between grid voltage and anode voltage 
it was found that with 13.400 ohms in the anode circuit 
the voltage amplification obtained was somewhere be- 
tween t8 and 2o, as close as it was possible to read 
from the small -scale curves. The A.C. resistance of 
the valve itself was 13,400 ohms and its amplification 
fautor 36, and therefore, substituting these values in 
equation (t) above, we get 

n n 36 x 13' 4 -18, 
13,400+13.400 

which is in agreement with the value determined 
graphically. 

From this result it is clear that when the series anode 
resistance is made equal to 
the A.C. resistance of the 
valve the voltage amplifi- 
cation obtained is just half 
the amplification factor. 
( )t the total alternating 
E.M.E. introduced into 
the anode circuit by the 
action of the grid when 
an alternating voltage is 

imposed on it half is ab- 
sorbed in driving the 
alternating component- of 
current through the A.C. 
resistance of the valve and 
the other halt in driving this current through the 

external anode resistance. It is this latter half only 
which becomes available for practical use. 

It V, is the alternating voltage imposed on the grid 
the effective electromotive force in the anode circuit 
is NV,, volts. This is then divided in the direct ratio 
of the A.C. resistance of the valve to the external re- 

sistance in the anode circuit for all values of R. Thus 

(Continued from 

page 152 
of previous issue.) 

it R is made three times as great as the internal A.C. 
resistance of the valve the external resistance R is 
three- quarters of the total resistance, and therefore the 
voltage amplification will be three -quarters of the am- 
plification factor of the valve. The larger R is made, 
the greater is its ratio to the total resistance, and there- 
fore the greater will be the voltage amplification. 

Obtaining Maximum Voltage Amplification. 
Continuing along this line of argument, and making 

the series resistance larger and larger, we reach the 
limiting condition that when the anode resistance is 

made infinitely great the voltage amplification becomes 
actually equal to the amplification factor of the valve. 
But this is only theoretical, because an infinitely great 
resistance constitutes an open circuit, and under such 
conditions there would be no D.C. component of voltage 
at the anode and the valve would not function. To be 

strictly correct, then, we should state that the voltage 
amplification approaches more closely to the theoretical 
maximum value, namely, the value of the amplification 
factor, as the value of the anode resistance is raised, 
until such a point is reached that the mean anode 
potential becomes too low to allow the valve to function 
properly. 

The voltage amplification obtained with various 
values of resistance in the anode circuit has been calcu- 
lated from equation (i) for the same valve as treated 

throughout. These figures 
are plotted as a graph in 
Fig. I and enable one to 
see at a glance how the 
voltage amplification is 
determined by the value 
of the series resistance. 
When the anode resistance 
is made equal to 67,000 
ohms. or five times the 
A.C. resistance of the 
valve. the voltage amplifi- 
cation is 5/6 of the ampli- 
fication factor, being 30. 

The curve of Fig. i 
applies only to the particular valve cited as an 
example, and so Fig. 2 has been drawn giving the 
voltage amplification as a percentage of the amplifica- 
tion factor, and the scale on the horizontal axis gives 
the ratio of the added resistance in the anode circuit 
to the A.C. resistance of the valve. This curve is 
applicable to any valve ; from it we see that to obtain 
amplification equal to 90 per cent. of the amplification 
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VIC 1.- Calculated senses amplification obtained for votive 
with , 36 and R, -.13,400 ohms for various values of resistance 

in the anode circuit. 

lA 1 !) 

www.americanradiohistory.com

www.americanradiohistory.com


774 Wy®RC@ogi 
Mutt 

Wireless Theory Simplified.- 
factor of the valve it would be necessary to connect in 
the anode circuit a resistance nine times as great as the 
A.C. resistance of the valve. An amplification of ioo 
her cent. could never be reached. 

By applying in a suitable manner the amplified 
voltage variation developed across the resistance R in 
the anode circuit of the valve to the grid circuit of 
another valve operating under similar conditions the 
voltage variation would be further amplified, and there- 
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Fig. 3. -Curve showing how the voltage amplification, expressed as a percentage ut the amplification factor of the valve, depends 
on the ratio of anode resistance to A.C. valve resistance. This curve applies to aby three - electrode valve. 

turc, in theory, we should be able to multiply the 
minutest voltage variation up to any desired value by 
the use of a sufficiently large number of valves connected 
in succession or in cascade. But in practice there are 
conditions which limit the number of valves that can 
br operated satisfactorily in cascade to quite a few. 
Details of this nature relating to the operation of cascade 
amplifiers will be dealt with in due course. At the 
moment we are concerned with the action of a single 
valve. 

A Satisfactory Compromise. 
One of the factors with which we have to contend 

when a non -inductive resistance is employed in the 
anode circuit of a valve for the purpose of obtaining 
voltage amplification is the reduction of the mean anode 
potential due to the voltage drop in the resistance. In 
sonie respects this is an advantage and in others a 
disadvantage. The chief advantage is that the lowered 
anode voltage and reduced current result in a very 
much longer useful life of the valve itself. The prin- 
cipal disadvantages are (a) that if the anode potential 
is reduced below a certain minimum value the amplifi- 
cation factor of the valve is lowered. There is thus 
an optimum value of anode resistance for which the 
amplification obtained will be a maximum for a given 
value of H.T. supply voltage; and (h) that with a 
lowered anode potential there is an increased tendency 
tor grid current to flow when the fluctuating negative 
grid voltage approaches the zero mark. 

These disadvantages can be nullified by increasing 
the H.T. supply voltage, but this in itself may constitute 
it further disadvantage in another direction, namely, by 
way of increased cost and complication. So in prac- 
tN-' a compromise is struck ; the H.T. voltage is usually 
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made somewhat greater for resistance amplification than 
for other methods, and the anode resistance is kept 
sufficiently low not to impair the operation of the valve. 
An anode resistance from three to five times the A.C. 
resistance of the valve, together with H.T. supply 
voltage at least equal to the maximum permissible value 
given in the maker's rating, constitutes a satisfactory 
arrangement. 

Effects of Frequency on Resistance Amplification. 
The relationship between voltage and current is inde- 

pendent of frequency for a pure resistance, and there- 
fore in the case of resistance amplification with a three - 
electrode valve the voltage amplification obtained would 
be the same for all frequencies if there were really no 
capacity or inductance anywhere in the anode circuit. 
But although the series resistance R in Fig. 3 (a) may 
be made sufficiently free from inductance and capacity 
to ensure practically constant impedance over the range 
of frequencies likely to be encountered in practice, a 
comparatively large amount of capacity exists between 
the anode an- d cathode of the valve itself ; the anode 
and cathode constitute the two plates of a "small " 
condenser. If we denote this inter -electrode capacity 
by C,, in farads we can represent the circuit as in 
Fig. 3 (a), where the valve is assumed to have no 
capacity whatever, but has a condenser whose capacity 
is C. farads connected externally between the anode 
and the cathode. R is the A.C. resistance of the 
valve and R the added resistance in the anode circuit. 

Now, although no direct current can flow through a 
circuit with a condenser in series, alternating current 
can, and therefore a fraction of the alternating com- 
ponent of the anode current will flow directly back to 
the cathode cria the capacity Ca instead of all passing 
through the resistance R. Since the amplified voltage 

(a) 

1 
T 

' J 
_I 

T 

(b) 

Pig. 3.- Diagrams for illustrating the effect of capacity between 
the anode and cathode of a valve on the degree of amplification 

obtained at various frbquenc es. 

developed across R is proportional to the current there, 
it follows that the by- passing of some of the current 
through the capacity Ca will result in the alternating 
voltage across R being less than if no capacity were 
present, and the efficiency of the arrangement as an 
amplifier is impaired. . 

Fig. 3 (b) gives the equivalent anode circuit as far 
as the alternating components are concerned, and from 
this it will be seen that the anode resistance is virtually 
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Wireless Theory Simplified. - 
shunted by the capacity Ca. The alternating current 
coming from the anode divides between the resistance 
branch and the capacity branch of the equivalent circuit. 

For a given value of alternating electromotive force 
the current taken by a condenser is proportional to the 
frequency and to the capacity. In this particular case, 
if VT is the alternating component of the voltage set up 
between the anode and cathode of the valve, and there-. 
fore across both R and Ca in the equivalent circuit, the 
current in the condenser branch will be 2, fCaVr amps., 
and that in the resistance will will be V,/ R amps. But it 
must be remembered that for a resistance the current 
and voltage are in phase, whereas for a condenser 
they are 9o° out of phase, and therefore, since the 
same voltage V, is common to both branches, it follows 
that the respective currents in them are 9o° out of 
phase. Hence these two currents cannot be added 
together by simple arithmetic to give the total current. 
They must be treated as two quantities at right -angles 
and added as vectors, namely, square each, add the 
squares together, and then extract the square root. 
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But at this juncture we shall not make an actual 
calculation as this subject will be dealt with at greater 
length under another heading. It is only necessary to 
state here that the loss of amplification due to the 
inter -electrode capacity of the valve does not become 
serious until radio frequencies are reached. Resistance 
amplification for this reason lends itself admirably to 
audio -frequency amplification because the degree of 
amplification obtained is practically uniform over the 
whole of the audible range, an essential condition for 
high -quality reproduction from a receiver. On the 
other hand, at high or radio- frequencies the loss of 
amplification due to the valve capacity is unduly great 
when a non -inductive resistance constitutes the " load " 
impedance in the anode circuit, especially at medium 
and low wavelengths. Thus it will be found that in 
an amplifier designed for high- frequency amplification 
before the detector stage each amplifying valve has 
connected in the anode circuit either a tuned circuit of 
some sort or a high- frequency choke across which the 
amplified radio -frequency variations are developed. 

(To be continued.) 

TRANSMITTERS' NOTES AND QUERIES. 
Short -Wave Working. 

Mr. Robert Holmes (G6RH) is now test- 
ing on the 5 -and 10 -metre wavebands, 
using a self -excited T -P, T -G set, in his 
station at Allerton Liverpool. He has 
experienced some difficulty in getting fre- 
quency- doublers to work satisfactorily at 
the, high frequencies, and will be testing 
on 10 metres every Sunday until about 
15:00 B.S.T. 

G6RH has lately been working on the 
160 -metre band with G2QW and G2HP 
in. London, and also finds that conditions 
are improving on the 40 -metre band, 
though work on the 20 -metre band is still 
difficult. Incidentally, he asks us to cor- 
rect a slight error in the paragraph on 
page 68 of our issue of July 16th. The 
time should read either "11.30 p.m." or 
"23.30 B.S.T." 0000 
British Arctic Air Route Expeditiòn. 

Through the courtesy of the Secretary, 
Wireless Sub- Committee, B.A.A.R.E., we 
are able to supplement the information 
given on page 99 of our issue of July 
30th. 

The wireless engineer to the expedition is 
Capt. P. H. Lemon, Royal Corps of Signals, 
who has been loaned by the War 'Office. 
He is to maintain an internal and an 
external scheme of communications. Three 
parties will leave the base of the Expedi- 
tion for the coast survey and the meteoro- 
logical station in the interior, and they 
will each be equipped with Army port- 
able apparatus, and will work with the 
base on medium wavelengths. A short- 
wave station of a power of 100 watts will 
provide communication with England. 
The call -sign will be GKN, and the wave- 
length to be used will normally be 29.27 
metres. This base station will work on 
alternate nights with a special station 
GKM at Aldershot, operated by Army 
personnel and with GFA, the R.A.F. sta- 
tion at Croydon. GKN will also carry 
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out tests with the amateur stations 
G2CW and G6CR on a regular schedule. 
The co- operation of other amateur sta- 
tions would be welcomed by the Corn - 
mittee. Any traffic from GKN that does 
not appear to be getting through to the 
British stations should be sent to the 
Secretary, Wireless Sub - Committee, 
B.A.A.R.E., Royal Signals Mess, Alder- 
shot. 

New Call-Signs and Changes of Address. 
G2QX (ex 2BJG) A. E. Groom, 13, William St., 

Luton, Beds., working on 41.6 and 21.4 
metres, and welcomes reports. 

G2SJ T. Jones, 42, Fford Estyn, Garden Village, 
Wrexham. 

GBHO H. L. Holt, 73, Barricroft Rd., Didsbury, 
Manchester. (Change of address.) 

G28NY W. Locke, Daisy Hill Villa, Newry, Co. Down, 
N. Ireland. 

2ÁC0 (ex 2AXA) J. A. G. Cole, 33, Grosvenor Rd., 
Wallington, Surrey. (Change of address.) 

CT 2AG owned and operated by Fernando Hinte at Gorreana, San Miguel, Azores. 
The transmitter, on the right, is a Mesney using about 20 watts to a Philips JB004110 
valve and coupled to a full -wave 42 -metre Hertz aerial. The receiver in the 

foreground is an 8 -valve superheterodyne. 
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EARTHING SWITCH CONNECTIONS. 
It might seem that the fitting of 

such a simple device as an aerial 
earthing switch should be so straight- 
forward that incorrect methods of 
procedure would be impossible. 
Actually, unanimity has not vet 
been reached on this subject, and 
authorities are apt to disagree even 
as to whether a safety switch is 
necessary at all for domestic broad- 
cast receivers, let alone as to the best 
method of securing immunity from 
lightning risks. 

Without suggesting for a moment 
that the possibility of damage from 
this source is anything but remote. 
it may be pointed out that the user 
of an external aerial who takes 
reasonable precautions is in a 
stronger position with regard to pos- 
sible liabilities than he who ignores 
the question of protection altogether. 
It should be remembered that there 
is a tendency to blame the wireless 
installation for eventualities for 
which it is most unlikely that it can 
5e responsible. 

Probably the most popular kind 
of safety device is in the form of a 
single -pole, double -throw switch, 
connected as in Fig. IA. This 
arrangement allows the aerial to be 
connected either to the receiver, or, 
for safety during electrical storms. 
directly to earth. To obtain full 
benefit from this device it is desir- 
able that the switch should be 
mounted outside the building, and 
that its earth connection should also 
be external. The first -mentioned 
proviso suggests that the switch itself 
should be capable of withstanding 
the weather, and so some such 
material as well- glazed porcelain 
should be used for insulation. Its 
contacts, apart from being self- clean- 
ing, should be more robust than 
would be necessary for ordinary ser- 
vice. 

This form of switch connection, 
though satisfactory enough, is sus- 

Aids to Better 
Reception. 

ceptible to criticism on one point : 

in the event of a discharge actually 
taking place at the moment when 
the switch is being changed over, the 
user may receive a shock, particu- 
larly if the insulating knob on the 
blade is moist, or if the fingers come 
into contact with the metal blade. 

SET 

A 

SET C 

o 

D 

SET 

Fig. l.- Methods of connecting aerial 
safety switches. 

The chance of an accident of this 
kind is avoided by connecting the 
switch as in Fig. 1B, so that it acts 
as a short -circuit across the aerial - 
earth system. This arrangement has 
the disadvantage that discharges 
may be passed into the building, 
particularly if the external " earth " 

of fairly high resistance. 
Probably the best form of connec- 

tion is that given in Fig. IC, which 
is similar to that of diagram A, but 
xvith the addition of a safety spark 

gap. This device provides a 
measure of immunity even if the 
switch happens to be in the " re- 
ceive " position, and risk of shock 
during manipulation is practically 
non -existent, provided the operat- 
ing knob is of reasonable dimen- 
sions. 

Still another way of joining a 
switch is shown in diagram D. This 
is free of the objection put forward 
with regard to arrangements A and 
B, but has one or two practical weak- 
nesses. Double -pole switches, of 
the type generally sold for this pur- 
pose, have sometimes an insulating 
bar (between their two blades) of 
vulcanised- fibre or similar material 
which is distinctly unsuitable for use 
under open -air conditions, as it ab- 
sorbs moisture. Any leakage . or 
serious dielectric loss at this point 
will adversely affect the performance 
of the receiver. 

IMPROVING SENSITIVITY AND 
SELECTIVITY. 

It is very much easier to deal with 
a definite fault in a receiver than to 
overcome the cumulative effects of 
a number of minor deviations from 
good practice in its design. We have 
all encountered the type of set that 
functions after a fashion, but is lack- 
ing, to a greater or less extent, in all 
the essentials that go to make up a 
piece of apparatus that is a pleasure 
to handle ; sensitivity just insufficient 
for proper reception of that rather 
elusive station, and selectivity just 
inadequate to prevent an annoying 
background of signals from the local 
station. There is a temptation to 
say outright that the best way to deal 
with such a set is ruthlessly to dis- 
member it and to use as many of its 
component parts as possible for con- 
structing an up -to -date outfit free of 
the original defects. 

But such a course is not alwaÿs 
practicable ; it is the purpose of this 
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note to indicate one of the most 
promising lines of attack to those 
whose " H.F." receivers are suffer- 
ing from the shortcomings under 
consideration, which are always due 
to tuned circuits of poor design or 
careless construction, or to excessive 
loads thrown on these circuits. 

(a) 

(b) 

Fig. 2. -Where to look for losses in 
tuned circuits. 

As a beginning we may take the 
grid circuit of an H.F. amplifying 
valve (Fig. 2(a)) and see where mat- 
ters may be improved. First and fore- 
most comes the coil ; ignoring all 
questions of high -note loss and 
stability, a reduction of the losses 
due to this component is most likely 
to be helpful. The physical size of 
an inductance should be a measure 
of its " goodness," but this is not 
always so, and the possibilities of 
making a better coil to occupy the 
same space should be investigated 
if it is found impossible to accom- 
modate a larger winding. If coils of 
greater size -and consequently with 
a more extended external field -can 
be used, one is faced with the prob- 
ability that more extensive inter - 
circuit screening will be called for. 

Apart from the question of the 
windings themselves, the . dielectric 
properties of the material supporting 
them must be considered, and losses 
are particularly likely to be serious 
if terminals or contact pins are 
mounted " close together. Useful 
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guidance to the choice of the best 
substances to use has been published 
in this journal. 

As the tuning condenser is directly 
in shunt with its associated coil, it is 
not hard to see that any wastage of 
energy in this component must be 
additive to that inherent in the wind- 
ing. Fortunately, losses in con- 
densers produced by reputable 
manufacturers have been reduced to 
a very low figure, but occasionally a 
noticeable improvement can be 
effected by making a change. 

Another glance at Fig. 2 (a) shows 
that the remaining component con- 
nected across the tuned circuit -and 
therefore capable of absorbing 
energy from it -is the valve ; to do 
anything to it, short of drastically re- 
placing an indifferent specimen or re- 
moving the cap, is beyond our 
powers. The latter expedient is 
hardly likely to appeal except to the 
most enthusiastic searcher after effi- 
ciency. The valve- holder must not 
be forgotten, and that a shilling or so 
may be well spent in buying a re- 
placement that is designed to avoid 
any unnecessary losses. 

When a transformer is used for 
coupling the first H.F. valve to its 
successor- whether it be another 
H.F. amplifier or a detector -any 
shortcomings in the primary or anode 
circuit are likely to be overshadowed 
by losses in the tuned secondary. 
This, of course, is part of the next 
grid circuit, and so the possibilities 
of improving matters here should be 
investigated on the lines indicated in 
the preceding paragraphs. If grid 
detection is used, it almost follows 
that reaction will be provided, so no 
very determined effort need be made 
to remove every possible source of in- 
efficiency. For the moment, at any 
rate, we can " skip " the detector 
grid circuit, and before attempting to 
improve it, pass on to the detector 
anode circuit. It is often possible to 
improve rectification efficiency, or, 
more correctly, to minimise the losses 
thrown back on the detector grid cir- 
cuit, by reverse reaction through the 
valve capacity, by maintaining a 
larger capacity than usual between 
anode and filament. One must be 
cautious in making this addition, as 
there is a risk of impairing high -note 
reproduction. 

If anode -bend detection is used, 
similar recommendations will still 
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apply, hut, due to the absence of 
direct reaction, it becomes more 
profitable to reduce losses in the grid 
circuit by fitting better coils, etc. 

A tuned anode intervalve coupling 
circuit is susceptible to the same 
treatment as a grid circuit. Indeed, 
it stands in that relationship with 
regard to the succeeding valve. This 
point, not always fully realised, is 
made clear in Fig. 2 (b), where the 
conventional circuit is drawn in a 
rather unconventional way. 

GRID LEAK CONNECTIONS. 

In an ordinary grid detector cir- 
cuit ,it makes no real difference 
whether the leak is connected be- 
tween grid and filament (Fig. 3 (a) ) 

or directly in parallel with its asso- 
ciated condenser (Fig. 3 (b) ). This 
is because its resistance is many times 
greater than the effective dynamic 
resistance of the tuned circuit across 
which it is shunted when the first - 
mentioned method is adopted. 

(a) 

Fig. 3.- Alternative grid leak 
connections. 

The position is rather altered by 
the introduction of power -grid detec- 
tion, for which a leak of 0.25 
megohm, or even less, is required for 
proper operation. Now a resistance 
of this order is almost comparable 
with the theoretical dynamic resist- 
ance of a reasonably good tuned cir- 
cuit, which, even under working con- 
ditions, is unlikely to have a working 
value many times less than that of 
the leak. For this reason, the method 
shown in diagram (b) is generally to 
be preferred when the new system 
of rectification is used. 
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By Our Special Correspondent. 

News from Portland Place. -Northern Regional Tests. -Captain Eckersley at the 
Microphone. -Where are the Radio Plays ? -At the "Proms." 

' Broadcasting House." 
Rumour is now getting busy in con- 

nection with " Broadcasting House," 
which, it is suggested, may not be ready 
for the opening ceremony until March, 
1932. 

But, the B.B.C.'s civil engineer himself 
states that the work is " well up to 
schedule." According to the contract the 
building is to be ready before the end 
of next year, and anybody who. glances 
at the tower of steelwork in Portland 
Place would hesitate before declaring 
this to be impossible. o000 
Designing the Studios. . 

Although the main plans for the in- 
terior of the building' are complete much 
of the detail work has still to be decided 
upon, particularly in regard to the 
studios. Noel Ashbridge, the Chief 
Engineer, has some very definite ideas 
concerning studio design, and many ex- 
periments will have to be conducted 
before the plans are finally passed. 

0000 
Transmission Tests from Moorside Edge. 

At the time of writing the Chief 
Engineer and his staff are paying a visit 
to Moorside Edge, near Slaithwaite, where 
the Northern Regional station is rapidly 
nearing completion. 

I hear that the first transmission tests 
may be expected in October. 000o 
Wavelength Changes. 

The wavelengths used by Northern 
Regional will be 479.2. and 301.5 respec- 
tively, the former being the present 
wavelength of Midland Regional (erst- 
while 5GB) and the latter that of Aber- 
deen, which will have to resort to the 
national common wavelength of 288.5 
metres. The Midland station will take 
Manchester's present wavelength, viz., 
377 metres. 

r c c 

The " Wipe -Out " Area. 
Listeners in the West Riding area are 

beginning to realise that the Northern 

Regional station may have an uncom- 
fortable "wipe -out " area. The same 
fears were entertained in regard to the 
Brookmans Park transmitters, not with- 
out reason, but I am afraid that the 
Northern station will be a greater 
offendgr. The station is situated on 
higher ground than Brookmans Park, 
and will have higher masts ; moreover, it 
will admittedly have a larger service 
area than the London transmitters. 0000 
A Question of Selectivity. 

Faced -with these facts, listeners with 
unpretentious sets are being told that 
the new conditions will. involve them in 

FUTURE FEATURES. 
National (261 and 1,554 metres). 

AUGUST 24TH.- Religious Service from 
$uckfast Abbey. 

AUGUST 25TH. -American music. 
AUGUST 26TH. -Canadian music. 

AUGUST 27TH. -Promenade concert. 
AUGUST 28TH. -Vaudeville programme. 
AUGUST 30TH. -Mozart concert relayed 

from Salzburg. 
London Regional 

AUGUST 24TH. -Military Band concert. 
AUGUST 25TH. -Promenade concert. 
AUGUST 26T11. -" Beggar on Horseback," 

a play by George Kaufman and Marc 
Connelly. 

micro' 27TH. -Vaudeville ,programme. 
AUGUST 29TH. -" Prunes and Prisms," 

written and produced by John Watt. 
Midland Regional. 

AUGUST 28TH.-Anglo- American Songs and 
Duets, Old and New. 

West Regional (Cardiff). 
AUGUST 25TH Orchestral concert from 

Weston-super-Mare. 
AUGUST 20TH. -A Welsh Interlude. 

North Regional (Manchester). 
AUGUST 25TH. -' Request " Orchestral 

concert. 
AUGUST 36TH. -Northumbrian Folk Songs 

and Dances (from Newcastle). 
Glasgow. 

AUGUST 25TH. -Musical Comedy. 
AUGUST 29TH.- Scottish Music, from 

Edinburgh. 
AUGUST 30TH.-" Mary of Delight," a play 

by Naomi Jacob. 
Belfast. 

AUGUST 25TH. -An Irish programme. 
AUGUST 29TH. -Instrumental concert from 

Portrush. 

extra expense if they desire to receive 
foreign stations. It seems to be for- 
gotten that listeners with cheap sets never 
have indulged in foreign reception, while 
those blessed with better receivers can 
usually afford the small additional outlay 
necessary to increase their selectivity. 

000o 
A Chief Returns. 

Captain Eckersley has 'not entirely 
forsaken the B.B.C. On September 23rd he 
will- revisit Savoy Hill to deliver the first 
of a series of talks by leading authorities. 
He' will deal with electrical engineering. 

o:,00 
Crystal User's Feat. 

Recently a restaurant orchestra broad- 
casting from Birmingham had to pause 
in the middle of a selection owing to 
the din created by a passing street band. 
Next day Savoy Hill received an en- 
thusiastic letter from a crystal' user 
stating that during the break in trans- 
mission he had heard loud music from the 
Continent. 

óo00 
A Non -existent " Technique." 

Where are the new radio plays? What 
has become of the much -discussed radio 
dramatic technique which was ushered in 
with - Tyrone Guthrie's play " Squirrel's 
Cage "? We now know that the success 
of that play was due largely to the 
novelty of its underlying dramatic device,, 
viz., the repetition in chorus of a theme 
phrase which tended to dominate the 
mind of the listener and produce the 
appropriate " atmosphere." Subsequent 
attempts along the same lines have shown 
that the device has lost its force. 0000 
One New Radio Play. 

Only one new play specially written 
for broadcasting appears in the B.B.C.'s 
dramatic - programme for the coming 
winter. This is " The Path of Glory," 
by L. du Garde Peach, to be given early 
in the New Year. The other dramatic 
features consist entirely of " repeats " of 
tried favourites or of stage successes, 
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such as Galsworthy's " Strife," which 
can hardly fail to be effective at the 
microphone. 0000 
" Brigade Exchange." 

Two war plays will be given. The 
first, " Red Tabs," is an adaptation of 
the Canadian war story " Romance." 
The other is " Brigade Exchange," the 
German war sketch which was so success- 
ful at the microphone in the spring. 
" Brigade Exchange " will probably be 
broadcast on Armistice Day. 

0000 
" International Conversations." 

Several new series of talks have been 
planned for the autumn. " International 
Conversations " will consist of exchanges 
between an Englishman and a foreigner, 
in which the latter will describe his 
country's view of England. These will 
include Russia, Turkey, Germany, 
France, Italy and America. 

A second series will deal with " Science 
and Religion," and is bound to be 
provocative. 

A third series consisting of twelve 
talks will give a comprehensive picture 
of Africa from all angles. Major Walter 
Elliot, M.P., will open this series. 

0000 
A Musical " First Night." 

The people who complain that broad- 
casting empties the concert halls should 
have been dragged in a body to the 
Queen's Hall on Saturday evening, 
August 9th, and shown the fervent multi- 
tude who stood listening to the first 
Promenade Concert. It would have been 
impossible to find anywhere else in Lon- 
don so many people in such a compara- 
tively small space. 0000 
Why "Promenade " ? 

What struck me most about the stand- 
ing audience was its youth. Upstairs in 
the circle and gallery were many elderly. 
folk, but the floor of the house was 
mostly occupied by " promenaders who 
must have been born in the present 
century. 

By the way, why " Promenade " con- 
certs ? I saw no room to promenade 
either in the hall or at the buffet. 

Amid the glittering spectacle of 
players, soloists, the conductor, the in- 
struments and the palms, one object 
seemed to escape no tice. It was the 
microphone. 0000 
The Audition Ordeal. 

Even the attainment of a place in the 
B.B.C.'s National Chorus apparently 
brings with it no permanent peace of 
mind. Already, I hear, half the mem- 
bers are to undergo a fresh audition 
during the next few weeks and the re- 
mainder will be re -heard at the end of 
the season. 

Thereafter every member will have to 
submit to a fresh audition at the end 
of every second season. 

o 0 0 o 

Probationers in Waiting. 
What will probably increase the natural 

frightfulness of these auditions will be 
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the thought that the Probationary 
National Chorus, to which I referred last 
week, will be lying in wait, ready to fill 
gaps as they occur. 

The fact that failure to pass the tests 
involves no financial loss, all the singers 
being amateurs, will hardly lessen the 
pain of failure. 

0000 
Probationers in Other Departments ? 

There is something menacingly effective 
about the probation system which 
prompts one to ask whether it could be 
applied to other departments of the 
B.B.C., from the top downwards. If 
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tival on August 30th. The Vienna Phil- 
harmonic Orchestra will be heard in the 
" Haffner " Symphony and a Concerto 
for two pianos and orchestra in E flat. 

0000 
A Scottish Event. 

There are comparatively few pro- 
grammes which the B.B.C. can afford to 
repeat with any regularity, but, so far as 
Scottish listeners are concerned, there is 
always one at least which will receive a 
welcome as often as it is put on. This is 
a recital of " Songs of the Hebrides." 
given by their famous collectors and ex- 
ponents, Mrs. Kennedy -Fraser, her Baugh- 

NORTHERN REGIONAL. This photograph, taken at Pole Moor, Slaithwaite, a few 
days ago, shows the progress achieved in the construction of the Northern Regional 
broadcasting station. Our Special Correspondent indicates that preliminary trans- 

mission tests may start in October. 

the Governors were told that the Pro- 
bationary Governors had arrived, would 
they proceed to govern more wisely? 
Would an announcer grow happier and 
calmer if a probationer appeared in the 
background ? Would the sight of a 
lurking understudy diminish a soprano's 
tendency to wobble ? 

0 0 0 0 

Instilling Confidence. 
Possibly in each case the probationers 

would instil confidence ; probably they 
would not. I think that the best friends 
of the National Chorus will hope that its 
members will forget all about those pro- 
bationers. 0000 
More Bach Cantatas. 

The Bach Cantatas will be resumed on 
the last Sunday afternoon in August, after 
the summer holidays. 

0000 
Another Austrian Relay. 

Herr Bruno Walter, one of the most dis- 
tinguished of German musicians, will con- 
duct the Mozart concert which is to be 
relayed to London from the Salzburg Fes- 

ter Patuffa, and her sister Margaret Ken- 
nedy. The three are to give one of these 
recitals in the Edinburgh studio on Sep- 
tember 3rd, which will be broadcast from 
all Scottish stations. 

O O G 0 

Where B.B.C. Programmes are Popular. 
During the present month no fewer than 

seven B.B.C. transmissions appear in the 
American programmes. The relays have 
included dance music, an orchestral con- 
cert from Manchester, and the Tidworth 
Tattoo. America usually " taps " the 
British programmes via 5SW at about 10 
or 11 p.m. (G.M.T.). 

000 
Canadian Night. 

The folk music of Canada will provide a 
National programme on August 26th, in 
which the artistes are Frances Adaskin 
and Harry Adaskin, the latter a member 
of the Hart House String Quartet. 

The National Museum of Canada has 
collected four thousand French and three 
thousand Indian melodies to form the 
backbone of the Dominion's folk music. 
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ROADCAST RE,C_]EIVE-R; 
HEN the Regional scheme 
was first proposed, and, in- 
deed, up to the time of its 

first practical application, many of 
us were inclined to be altogether too 
pessimistic regarding its effect on the 
performance of popular existing 
types of receivers. For instance, the 
opinion was freely expressed that 
simple detector -L.F. sets would auto- 
matically fall into disuse, being in- 
sufficiently selective for the new con- 
ditions. But we ignored the axiom 
that any receiver capable of separat- 
ing a pair of twin transmitters at the 
extreme limit of its range (and few 
are unable to do so) could, by suit- 
able control of H.F. input, be made 
to separate them at the shortest 
possible range -even at the gates of 
a Regional station. Consequently, 
simple apparatus can still be per- 
fectly adequate, provided -and the 
proviso is important -that consistent 
reception of other stations is not re- 
quired, or at any rate is not con- 
sidered as vital. It will hardly be 

Interior view ; note H.T. connecting plug. 

necessary to add that interference 
from high -power stations falls off 
rapidly with increase of distance, 
and that the choice of programmes 
afforded by a given set becomes more 
and more extended as the listener 
moves farther away from the wipe- 
out area. 

One is bound to admit that it is all 
to the good that these simple de- 
tector-L.F. sets have still a very con- 
siderable field of usefulness ; they are 
bound to be cheaper, and are likely 
to be easier to operate and maintain 
the 7 more ambitious outfits having 

S.R 
Two-Vafue 

y Receiver) 
one or more stages of H.F. ampli- 
fication. 

The Cossor two -valve battery 
model is typical, both with regard to 
its design and construction, of the 
simpler, but nevertheless effective, 
type of modern receiver. Its circuit 
arrangement comprises a grid detec- 
tor with capacity -controlled reaction. 
The detector is shunted across the 
grid coil. As is shown in the accom- 
panying diagram, the aerial .system 
is semi -aperiodic for medium -wave 
reception, while on the long waves it 
becomes practically fully tuned. 
Alternative aerial sockets are pro- 
vided, one of them being joined to 
the centre point of the medium -wave 
coil through a semi -variable con- 
denser, which is brought into use 
when interference is experienced, or 
when the receiver is used with an 
aerial of unduly high capacity. 

A pentode valve, which provides 
considerably more amplification than 
the usual triode, is used as an L.F. 
amplifier, and is coupled to the de- 
tector by a transformer. The loud 
speaker is directly connected. 

Construction is on the chassis prin- 
ciple, and all apparatus is assembled 

An Easily Installed 
Detector = Pentode Set 
Without Complications. 

on a plywood baseboard, which, 
after it is wired, is mounted in a neat 
metal container measuring some 
loin; wide, gin. deep, and Tin. high. 
The case is finished in " crackle " 
cellulose. 

AUGUST loth, 1930. 

REVIEWED 
At the rear of the baseboard is 

mounted an insulated moulding 
carrying the valve sockets, and also 
plug sockets for external connections 
to aerial, earth, loud speaker, and 
L.T. battery ; H.T. supply is fed 
through a multiple cable which is 
permanently attached mechanically, 
but of which the electrical continuity 
can be broken entirely by removing 
an internal plug on the terminal 
moulding. The grid bias battery is 
mounted inside the cabinet. 

An ornamental escutcheon plate is 
fitted to the front of the receiver, and 
through it are passed the spindles for 
the control knobs. 

The dual -range tuning and re- 
action coil assembly is wound in 
single -layer solenoid form on a 
paxolin former fitted with eyelet 
holes and tags for external connec- 
tions. The reaction condenser, 
which is of commendably large capa- 
city, is directly driven, but there is a 
suitable reduction gear for the tun- 
ing condenser. 

Reverting to the circuit arrange- 
ment, it is noticed that the feed 

The chassis removed from its container. 

Voltage for the pentode screening 
grid is the same as that applied to 
the detector anode (the pressure 
recommended is 90 volts). By 
operating the pentode in this way, 
its H.T. current consumption is con- 
siderably less than if its screen and 
plate were both supplied with the 
maximum available pressure, which 
in this case it is suggested should be 
120 volts. 

There are three controls -tuning, 
reaction, and a combined filament - 
waveband switch. The reaction ad 
jnstment works particularly well on 

is 2 
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Broadcast Receivers Reviewed. - 
the long waves, but there is a slight 
overlap on the other band ; tuning is 
but very slightly affected by varia- 
tion of the feed -back capacity. As 
is to be expected, any change in the 
setting of the aerial series condenser 
has an appreciable effect on the main 
Wiling control, but this is not objec- 
tionable in practice, as frequent 
alteration of this capacity is not 
likely to be made. 

In the instructional pamphlet sup- 
plied, it is suggested that a bias of 
9 volts should be applied to the pen - 
tode grid ; this seems to be rather on 
the high side for the specimen actu- 
ally tested, and a reduction to 71 
volts had the effect of improving 
quality. With this setting the total 
anode and screen current for both 
valves amounted only to io milli- 
amperes. Reproduction was dis- 
tinctly pleasing, and volume was 
adequate. - 

COR 
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Input and wave -range switching connec- 
tions of the receiver. 

The general performance of the re- 
ceiver was found to be fully up to 
the standard that can reasonably be 
set for a single -control detector - 
pentode set, and all the circuit con- 

stants seem to be well chosen, with 
the result that selectivity and sensi- 
tivity are good enough to ensure a 
reasonable choice of programmes in 
all but the most difficult situations. 

There is very little to go wrong, 
and, as the moving parts- variable . 

condensers and . switch -are well 
made, there is little reason why the 
set should give trouble as long as it 
is provided with adequate L.T., 
H.T., and grid bias voltages. 
Should a fault develop, the chassis 
is easily removable from the con- 
tainer for test and repair by slack- 
ing off the control knob grub screws 
and by removing the four screws 
which secure the baseboard to the 
case. 

The receiver is made by A. C. 
Cossor, Ltd., Cossor House, High - 
bury Grove, London, N.5, and is 
sold at £5 ios., complete with a 
210 H.F. detector and a -23o P.T. 
pentode output valve. 

ESPONDENC E. 
The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 

MAN -MADE STATIC. 
Sir, We were very interested in the recent correspondence in 

your columns regarding electrical interference with wireless 
reception. 

On behalf of a large number of listeners in this town, we 
have been endeavouring for some time to obtain some satisfac- 
tion from the authorities concerned regarding the intense inter- 
ference caused in Darlington by the electric trolley 'bus service. 
After considerable correspondence with the B.B.C., etc., we 
have received a letter from the Engineer -in -Chief of the General 
Post Office stating that the Postmaster- General has no statutory 
powers to compel tramway or similar undertakings to adopt 
remedial measures. 

As far as we can ascertain, no steps have been taken success- 
fully to reduce the trouble, which is so bad that a very 
large proportion of wireless listeners here are incapable of 
receiving any programme satisfactorily. 

It seems to us a lamentable state of affairs that the public 
are deprived of a service such as broadcasting, in order to enjoy 
the doubtful service of the tramway system. Surely it could 
be possible to arrange for one to cause little or no interference 
with the other. Whilst the law remains as at present the wire- 
less listener is likely to be the victim, and we suggest that strong 
representation should be made by every person affected to his 
member of parliament. E. AND H. GLOVER. 

Darlington. 

PORTABLE OR FIXED SETS? 
Sir, -In view of the fact that the majority of potential buyers 

of wireless apparatus for the coming season, or for that matter 
at any time, are more or less ignorant of what will suit them best 
and give lasting satisfaction, it surely behoves all manufac- 
turers in their own interest to make once and for all a clear 
distinction between the portable and the fixed set (or frame 
aerial set with external speaker). 

Most manufacturers and retailers, for some unknown and 
short- sighted reason, push portables in preference to fixed sets, 
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even when they know they will not be used as portables. Surely 
thit procedure will eventually injure the prestige of manufac- 
turer, dealer, and radio in general. Which type of set is likely 
to create afresh sale, when heard by friends of the owner, after 
say two months' use, a portable or a fixed set? The modern 
portable is certainly a marvel of science and ingenuity and, used 
as such with a car, is a very desirable thing to possess, but 
it still remains, from the point of view of results and upkeep 
cost, the worst value in the world. In the vast majority of 
cases people have only one set. 

All manufacturers should emphasise the fact that for general 
use a fixed set will give infinitely more satisfaction, both in 
upkeep costs and what is, perhaps, more important in its 
ability to do more justice to the excellent quality transmissions 
now sent out by the B.B.C., especially since the recent adoption 
by them of the condenser microphone for regular use. The 
important gramophone companies have long ago relegated the 
portable gramophone to its proper place, to their great financial 
benefit and the satisfaction of their numerous clients. 

Surely nothing but benefit for all concerned can result from 
enlightening the general public about portable wireless. It 
seems so futile to propagate inferior radio, when it can so easily 
be otherwise, at a time when the programmes and quality of 
transmissions are daily becoming better and better. 

Wolverhampton. W. D. PEARSON. 

LONG -WAVE STATIONS IN BRITAIN AND IRELAND. 
Sir, -I strongly support your view that Britain should forth- 

with insist on being allocated a second long wavelength for 
broadcasting. I hope the Saorstat may get for their proposed 
central station a long wave also.; I was seldom able to 
agree with them on any subject, but it is certain this country 
is missing sadly what the Irish temperament and outlook can 
bring to public life, and if they had a station easily audible 
over the whole of Ireland and in this cóuntry ands would con- 
descend to speak the language we both understand and of which 
they are able to make such excellent use, they would add im- 
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measurably to the influence of their culture in a world that 
needs it. 

If Britain obtained an additional long -wave, probably the 
more remote districts of this island would be covered better by 
allowing the Midland National Station (5XX) to work on a 
medium wave, locating one of the long -wave transmitters farther 
north, e.g at Pole Moor, or better still, in Scotland, and the 
other one farther south than Daventry. 

If Britain could not secure a second long wave -why she 
should not is difficult to understand, seeing that Paris and 
Holland have two apiece- experimenits might be macle to ascer- 
tain : 

(1) Whether the present single long -wave transmitter could 
not be made to cover the whole country by increasing the 
power or altering the site, or both, or, if this proved 
impracticable, 

(2) Whether two stations located as suggested in the pre- 
ceding paragraph might not each use the same long wave 
(crystal controlled) as now used by 5XX, and each transmit 
the National programme. 

In connection with the suggested increase of power, Wireless 
World readers will have observed in the issue of July 16th that 
Radio Paris and Tour Eiffel are increasing their power to 
85.1cW. and 24 kW. respectively; both are long -wave stations. 

I do not understand Mr. J. A. Hall's alarm, consternation 
and anger at your excellent suggestion, nor his contempt for 
Savoy Hill. The B.B.C. manifests no self -satisfaction, and I be- 
lieve feels none, though its achievements are far from :being con- 
temptible; on the contrary, the programmes bear evidence of 
careful compilation and. their presentment thorough preparation, 
finish, 'dignity and, at times, even splendour. If they are 
listened to with attention the talks are of much interest, and, 
not least by the sick and convalescent, appreciated. as welcome 
interludes between concerts. I speak from experience and with 
gratitude after three long and trying illnesses which B.B.C. 
programmes not only assisted me to endure, but materially 
accelerated recovery, besides adding to my store of general 
knowledge. It is not to the purpose to complain that B.B.C. 
programmes do not resemble those of other countries (save in 
the matter of the universal and often wearisome jazz of our 
American would -be masters); each country has its own culture, 
anti its programmes should illustrate this, so that tuning in a 
foreign station should convey the atmosphere of its nationality, 
as, in fact, is usually the case. My only grumble at Savoy Hill 
is that the authorities occasionally seem to be afflicted with a 
Nordic -English- puritan- pacifist outlook instead of being robustly 
pro -British Commonwealth; that, however, is but a matter of 
personal taste. 

I am somewhat surprised that at Bedford, with the outfit Mr. 
Hall describes, only long -wave foreign stations are receivable. 
I fear that recently he cannot have had time to peruse his 
Wireless World with attention and profit. He might, with 
great advantage and pleasure to himself, construct, say, one of 
the models of the "Foreign Listener's Four," after which his 
gloomy forebodings would assuredly depart. 

Lest what I have written above should lead Mr. Hall and, 
others to suppose that I am only a B.B.C. listener, I might 
observe that my own receiver (near London) has practically 
world -wide range on loud speaker. It is entirely of my own 
design and make, employs a changeur de fréquence (I.F.= 
477 kh., i.e. x= 211- x100m.); there are thrée S.G. I.F. stages, 
diode detector, with a stereophonic coupler preceding the 2nd' 
L.F. (output) stage. ,Its total H.T. consumption is of the order 
of 24 mA. maximum, and on many European stations the volume 
control has to be set nearly at minimum to keep reproduction-' 
which is of the highest quality -at less than overwhelming 
volume on three speakers, of which one is a M.C. 

" SHENE ANGLORUM." 

BROADCAST PROPAGANDA. 
Sir,-While being in agreement with Mr. Munn that the 

B.B.C. programmes leave much to be desired, I do not think 
that the, remedy lies in sponsored programmes. 

If a manufacturer is willing to spend large sums of money 
on advertising ria the ether, he would not be willing to confine. 
the desirability of his product to a few casual remarks during 
the course of three hours' entertainment, as suggested by your 

AUGUSI 20th, 193o. 

correspondent, but would probably desire to make an announce- ment between each item. If Mr. Munn has ever spent an hour or two listening to the American S.W. stations he will realise what this means, and also that it is, in -my experience, 
impossible to select any programme of .a sponsored variety (apart 
from the advertising, matter) which provides an entertainment 
equal to anything we have at present available from the B.B.C. 

I think that a lot could be done towards improving the B.B.C. 
programmes by cutting down the talks by half, brightening up 
the Saturday evening programmes between 7 and 9, possible by 
" variety," and making sure that there is at least always an 
alternative programme of different character. - 

The racing results might be left out of the " news," as they 
take up a lot- of time, and are not of interest to more than a 
small percentage of the listeners; anyone who is really interested 
in these takes care to get an evening paper as soon as possible. 

' If this was done I do not think the average owner of a receiving 
set would have much to complain about. G6RK. 

Birmingham. 

Sir, -Mr. Munn, in his interesting letter on broadcast propa- 
ganda, seems to imagine the broadcast programmes consist 
entirely of dance music, dowagers (what does a dowager sound 
like ?) and drawing -room " entertainers," of which he 
evidently does not approve. 

Ignoring for the moment (as Mr. Munn does) the symphony 
concerts, light classical concerts, military and brass band con- 
certs, chamber music concerts, instrumental concerts, choral 
concerts, ballad concerts, organ recitals, plays, talks, prose 
readings, poetry readings, 'after- dinner speeches, running com- 
mentaries, which are broadcast from time to time, none of 
which- seem to appeal at all to Mr. Munn, one cannot help 
Wondering what sort of programmes would Mr. Munn like ? 

I, personally, have little fault to find with the programmes, 
except when they broadcast speeches, etc., without any alter- 
native, which, in my opinion, they ought never, never, nezez 
to do. My grouse is that there is now no station from which 
I can be reasonably certain of receiving the National pro- 
gramme decently. During the summer it is rather the rule 
than otherwise for 5XX to be completely marred by atmos- 
pherics, especially after sunset (and especially during the 
" Prom " season !), while the Brookmans Park National is 
hopeless (even here, less than fifty miles from it) by reason 
of fading and distortion. Incidentally, the B.P. Regional also 
fades considerably, but does not distort. Alas, for good old 
2L0, which always came in as steady as a rock and very nearly 
as strongly as B.T. Regional now does, and much more strongly 
than B.P. National ! A. K. GORDON. . 

Crowborough. 

Sir, -I have 'read with interest the views expressed with 
regard to broadcast propaganda in Mr. Munn's letter and your 
editorial. It is, I think, wholly undesirable, for the reasons 
you state, that the programmes of the B.B.C. stations should 
be interfered with. in any way in the interests of advertising. 
If advertisers once obtain a hold on the programme matter of 
the B.B.C. there is no knowing to what evils their influence 
may lead. The dissatisfaction shown towards the B.B.C. 
results chiefly not from poor quality of the programmes but 
from the fact that individual taste can be satisfied to a small 
degree only, since there are so many different tastes for which 
the programme directors must cater. 'Whether a programme 
is poor in quality or net depends almost entirely upon the 
standard required by the individual critic. 

If, however, advertisers must make use of broadcasting, 
why should they not erect a transmitting station of their own ? 

The Press should be influential enough to solve the difficulty 
of wresting the monopoly from the B.B.C., and room could 
surely be found for it despite the crowded ether: This scheme 
would have several advantages. The public need not listen 
to the advertisers' programme unless they wished (or at least 
we hope the power would be restricted !), the programmes sent 
out would have to be good to command public _attention, and 
the station would satisfy those who consider a mere alternative 
programme insufficient. G. A. BUSBY. 

Newport, Essex. 
r 28 
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" The Wireless World " Supplies a 
Free Service of Technical Information. 

The Service is subject to the rules of the Department, which are printed below ; these must 
be strictly enforced, in the interest of readers themselves. A selection of queries of general 
interest is dealt with below, in some cases at greater length than would be possible in a letter. 

Casual Couplings. 
My " 1930 Everyman Four " fails to work 

at all 'until the screening cover is com- 
pletely removed, and even in this con - 
dition gives quite . weak signals from 
the local station. Tuning of all three 
circuits is quite sharp. The L.F. 
amplifier (and probably the detector, 
as the set works well with a pick -up) 
seems to be quite satisfactory, so I 
suppose the fault must lie in the 
" H.F." end of the receiver. Will 
you please suggest the most likely 
place to look for it? The usual tests 
have been made, and everything seems 
to be in order. L. F. B. 

It would appear likely that there is no 
proper linkage between the various tuned 
circuits, and that you obtain weak signals 
from the local station only by virtue of 
stray direct magnetic couplings between 
the coils. An effect of this sort might 
well be caused by a faulty H.F. valve; 
you should accordingly test your valve 
carefully, together with its feed circuits. 
The substitution of another valve known 
to be in order would be helpful. 

It would be wise to check the coupling 
connections between aerial and secondary 
circuits, and also the primary circuit of 
the H.F. transformer assembly ; the 
secondary circuit of this component is 
almost certainly in order. 

0000 

Frame and Filter. 
Some time ago you published (in the 

" Readers' Problems " pages) a dia- 
gram showing how a filter circuit 
could be interposed between a frame 
aerial and an H.F. amplifying valve. 
The arrangement as shown necessi- 
tated the use of a centre -tapped 
frame; if this is not an essential part 
of the scheme, will you please give me 
a circuit diagram showing the connec- 
tions of an untapped frame to a 
capacity -coupled filter? 

H. M. S. 
We should point out that the centre - 

tapped frame aerial circuit to which you 
refer was intended to be a help in elimin- 
ating locally generated interference and 
" vertical " pick -up, and that a tapped 
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Fig. 1. -A frame aerial as part of a 
capacity- coupled filter. 

frame is by no means essential when an 
input filter is used. 

We give in Fir. 1 the circuit diagram 
which you require.; Cm is the coupling 
condenser; and L is the secondary in- 
ductance. 

RULES. 
The free service of THE WIRELESS 

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

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

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

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

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

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

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

(7.) Queries arising from the construction or 
operation of receivers must be confined to con- 
stuctional sets described in The Wireless 
World " ; to standard manufactured receivers ; 
or to " Kit " sets that have been reviewed used 
in their original form and not embodying modifi- 
cations. cations. 

Good Coils. 
I have reason to believe that the coils used 

in ray receiver (which has a single 
H.F. stage using a S.G. valve) are not 
.as efficient as they might be. As 1 
ant thinking of modifying the set, 
will you please refer me to one of your 
back numbers in which the best pos- 
sible coils suitable for use with a 
screen -grid valve were described? 

C. R. R. 
This is rather a difficult question to 

answer helpfully, as with a modern re- 
ceiver there is a distinct limit to the 
" goodness " of coils that can success- 
fully be used. 

Probably the best coils, from the point 
of view of high dynamic circuit resist- 
ance were those described for the 
" Record III " in our issues of September 
4th and 11th, 1929, but, apart from their 
large size, they were intended for a highly 
specialised type of circuit, and it is most 
unlikely that they would yield satisfac- 
tory results in any other kind of set. 

If you care to send us a brief descrip- 
tion of your receiver, we will endeavour 
to suggest the most suitable types of 
windings. 

O O 0 O 

Long -wave Instability. 
The H.F. stage of my receiver is coupled 

by a transformer, and works ex- 
tremely well on the medium iray.e 
band, but is lacking in stability over 
the majority of the long -wave tuning 
scale. I have tried the experiment of 
removing primary turns, without any 
real success, and am inclined to aban- 
don the transformer in favour of the 
tuned -grid type of intervalve coup- 
ling. Do you consider that this 
change would have the desired results? 

D. P. 
It would be a mistake to make this 

change, as there is no inherent reason 
why a tuned grid intervalve coupling . 

should afford greater freedom from 
self- oscillationon the long waveband. On 
the contrary, it is quite likely that the 
trouble will be accentuated because, all 
other things being equal, this form of 
coupling is rather more efficient on the 
long waves than on the medium band. 
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Potential Dividers. 
18 there any real difference between a 

potentiometer and a " potential 
divider "? I have been reading a text 
book in which these two expressions 
are apparently used indifferently to 
designate the sane piece of apparatus. 

J. W. T. 
These expressions, as generally em- 

ployed, are synonymous, but the word 
" potentiometer " should, strictly speak- 
ing, be applied to an appliance for 
measuring potentials by the " balance " 
method. It is really incorrect to use it as 
an alternative name for a "potential 
divider "- although we all seem to prefer 
it to the more lengthy but more graphic 
and descriptive title. 

return -lead is joined to H.T. _negative. 
This method, in its simplest form, is illus- 
trated in Fig. 2 (a), where the bias re- 
sistance is marked R. . 

Due to the fact that this resistance is 
common to the anode circuits of all valves 
in the receiver, it is probable that it will 
cause harmful interstage couplings, and so 
this simple, circuit is hardly practicable. 
As a rule it will be necessary to add a de- 
coupling resistance (R1) , of about 100,000 
ohms, and a by -pass condenser (C) of 
about 2 mfds., as shown in Fig. 2 (b). 

The need for using a bias resistance and 
decoupling devices is entirely obviated by 
the still simpler arrangement shown in 
Fig. 2 (c). The required number of cells 
at the negative end of the battery can be 

(a) 
L T- 

(b) 
L.T- 

Fig. 2.- Illustrating methods of using a high- tension battery as a source of grid bias voltage. 

Permanent Magnets. 
Is the magnetic field of a reed- driven 

speaker unit likely to be retained for 
a greater length, of time if the wind- 
ings are directly connected- (in the 
right sense, of course) in the anode 
circuit of the output valve than when 
u choke- condenser filter is provided. 
With the latter arrangement there is 
no steady D.C. current, and it seems 
to me that the magnets might quickly 
lose their strength. T. G. W. 

We do not consider that this is a matter 
of any great importance. The compara- 
tively small current flowing under nor- 
mal operating conditions is most unlikely 
to have any great effect in assisting the 
retention of magnetism. 

eco e 

Automatic Bias. 
The voltage of my accumulator 11.7'. bat- 

tery is rather greater than is necessary 
for reproduction of adequate volume 
for my needs; I believe that by sacri- 
ficing sonne of the excess voltage it is 
possible to use the battery for supply- 
ing grid bias for the output valve. 
Will you please show me hotu this may 
he done? R. L. L. 

By inserting a resistance of suitable 
value between the negative terminal of 
the high- tension battery and the L.T. 
negative bus -bar of the valves in the re- 
ceiver, grid bias for the output valve can 
readily be obtained, provided that its grid 

used for bias purposes if connection to the 
H.T. negative terminal of the receiver is 
made from a point on the battery that 
is positive (with respect to the negative 
end) by the required amount. Where an 
accumulator battery is used, this, again; 
is not altogether practical, as the end cells 
would not be discharged equally with the 
others. 

A suitable value for the bias resistance 
shown in Fig. 2 (a and b) can easily be 
determined in the manner often explained 
in these pages. 

0000 
"Live " Loud Speaker Leads. 

When the loud speaker bads of my set 
are brought in proximity to the aerial 
terminal a whistle is produced; other- 
wise it works satisfactorily enough, 
although I sometimes think that 
quality might he improved. Do you 
consider that the production of self - 
oscillation in this way is an indication 
that'anything is wrong? D. R. 

Effects of this kind show clearly that 
high -frequency currents are present in the 
output valve anode circuit, and conse- 
quently that $.F.' and L.F. components 
have not been properly separated after 
the process of detection. Accordingly, 
you should fit some kind of " H.F. 
stopper." In its simplest form this may 
consist of a resistance of from 0.1 to 
0.25 megohm connected directly in series 
with the grid of the first L.F. amplifying 
valve. 

Interaction between input and output 
ends of a portable receiver is often caused 
in this way, and, to `prevent it, a fairly 
large condenser is often shunted between 
detector and filament of the output valve ; 
you might adopt this plan. 

0000 

L.F. Chokes in Parallel. 
I am about to increase the power output 

of my elir,rinator by fitting a new recti- 
fier, and am afraid that the current - 
carrying capacity of my present 
sntoothiny choke will be inadequate; 
also, its D.C. resistance will probably 
be unduly high. Do you recommend 
me to connect in parallel witJe this 
choke another of similar type, and 
with the same inductance value (30 
henrys)? F. C. R. 

By connecting two similar chokes in 
parallel, the resulting inductance may be- 
come less than that, of either used separately, and therefore insufficient for 
:.dequate smoothing in your case. In practice, matters will not be quite 
as bad as we have suggested, as the re- 
duction of actual -as opposed to rated - 
inductance will be less than the figure 
given; this is because the current.flotving 
will divide itself between the two chokes. 
But, in spite of this, we consider it un- 
likely that your proposed plan will yield 
satisfactory results. 

FOREIGN BROADCAST CUIDE. 

BERLIN -WITZLEBEN 
(Germany). 

Geographical Position : 52° 32' N. 13° 25' E. 
Approximate air line from London : 580 

miles. 
Wavelength : 418 m. Frequency : 716 kc. 

Power : 1.5 kW. 
Time : *Central European Time. 

Coincides with B.S.T. 

Standard Daily Transmissions. 
06.30 B S.T. Physical exercises ; 07.00 (Sun.) 

relay of concert from Hamburg ; 08.15 
breakfast concert; 0830 (Sun.) sacred 
concert followed by carillon from Berlin 
Cathedral ; 10.10, onwards, commercial 
reports and news broadcasts throughout 
day ; 20.00 or 2030 main evening pro- 
gramme ; 22.20 news followed by dance 
music until 0030 (except Tues. and Fri.). 

Closes down with the playing of the Deutsch - 
landslied (Haydn's Hymn Austria). 

Male announcers. Call : Achtung I Achtung ! 
Hier Berlin, Stettin and Magdeburg. 

Interval Signal : Metronome (4 beats per 
second) followed by abbreviated call: 
Achtung I Berlin. All announcements are 
made in the German language only. 

When Koenigswusterhausen (1.635 m.) and 
the Zeesen short -wave transmitter (3I.38 m.) 
take the programme the call includes their 
names as well as any other provincial 
stations to which the relay is being made. 

Common wave relays : Berlin (E), Stettin, 
Magdeburg on 283 m (1,058 kc.). 

r ,, 
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Cossor 215 S.G. 2 volts, 
.15 amp. Impedance 300,000. 
Amplification Factor 330. 
Mutual Conductance 
1.1 m.a. /v. Normal working 
Anode Volts 120. Positive 
Voltage on 
Screen (approx.) 
60. Price 201- 

fl C Co sor Ltd 
High u: y 

London M5. 

LOWE ST 
inter -electrode 
CAPACITY 
ever attained 

The actual amplification obtained from any 
Screened Grid Valve is largely governed by 
its inter -electrode capacity. Cossor research - 
during the past twelve months - has been 
focussed on this great problem. To -day we 
are able to announce that the new Cossor 
215 S.G. has a lower inter -electrode capacity 
than any other Screened Grid Valve on the 
market. This capacity is of the order of 
001 micro -microfarads. Due to this -and 
also to many other features, including the 
new box -type screening grid and a method of 
shielding which is 100% efficient - the new 
Cossor 215 S.G. gives a degree of amplification 
with perfect stability and freedom from dis- 
tortion which -a year ago -would have been 
considered utterly impossible. Use this new 
Valve in your Receiver and the all-round im- 
provement in its performance will astonish you. 

HIGHEST ACTUAL 

THE NEW 

OSSOR 
215 S.G. 

AMPLIFICATION 
V5682 

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

THE CHARGE FOR ADVERTISEMENTS in these columns is : 

12 words or less, 2!- and 2d. for every 
additional word. 

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

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a contract is placed in advance, and in the absence of fresh instructions the entire " copy " is repeated from the 
previous issue : 13 consecutive insertions 5% ; 26 con- secutive, 10% ; 52 consecutive, 15%. 

ADVERTISEMENTS for these columns are accepted up to FIRST POST on THURSDAY MORNING (previous 
to date of issue) at the Head Offices of " The Wireless World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry ; Guildhall Buildings, 
Navigation Street, Birmingham ; 260, Deansgate, Man- chester ; 101, St. Vincent Street, Glasgow, C.2. 

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

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

Postal Orders and Cheques sent in payment for adver- 
tisements should bemade Cow payable to MIFFS 
& SONS Ltd., and crossed -Notes being 
untraceable if lost in transit should not be sent as 
remittances. 

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

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

NUMBERED ADDRESSES. 
For the convenience of private advertisers, letters maybe 

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

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

may deal in perfect safety by availing themselves of our. 
Deposit System. If the money be deposited,. with "The 
Wireless World," both parties are advised of its receipt. 

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

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

RECEIVERS FOR SALE. 

GEOOI'HONE 2 -valve Mains Receiver, 200.260v. 
50 -100 cycles mains, used for demonstrations only, 

as new; £10. 
EPOCH 22E M.C. Speaker, 6v. 0.3 amp field, im- 

pedance, 1,000 ohms; £1/15, 

SOBO V3 Mains Eliminator, 200- 240v., output 
120v. at 30 m.o., 3 taps, less valve; £2. 

CALLERS, any day except Wednesdays.- MCFarlane, 
15, Rotherfield Rd., Enfield Wash, N. [1211 

COTT SESSIONS and Co., Great Britain's Radio 
Doctors. -Read advertisement under Miscel- 

laneous. [0264 

T_TIRE a McMichael Portable Set, by day or week, 
lL from Alexander Black, Wireless Doctor and Con- sultant, 55, Ebury St., S.W.I. Sloane 1655. [0328 

AUGUST 2Ú1H, 1930. 

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

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

Chapel St., Marylebone, London o SUPER 

TAN HOY 
Waìtu Utili, 
1NOORPORdTlNO rVE9T15'G11OU6E 
REOf"lF1ER. 

Switch on- that's all. 
TANNOY will do the rest. 
Working from the mains is 
cheaper than dry batteries. 
Greater selectivity and more 
volume is available. 
Buy a TANNOY mains unit 
instead of your next H.T. 
Battery. 

make your 

RADIO 
ALL ELECTRIC" 

Tannoy Products, 1-7, Dalton Street, S.R.27. 

H.dtlß. 
"W.W." REGIONAL ONE 

Can supply from stock the complete 
kit or any separate component: 
Complete kit of components together, 
with Trelleborg Panel, baseboard, wire, 
screws. Eliminator components and 
screening box made of copper. 

CASH PRICE 27. 19.2 
MAZDA PENTODE VALVE, 27/6 Extra 

PHILIPS 1821, 17/6 Extra 
Special Oak Cabinet for Set,16 /6 Extrsi 

Write for detailed list. 
Any parts sold separately. 

Coils, Screens, Eliminator Boxes 
Made to any specification 

Prompt Deliveries. Carriage Paid 
on all cash orders. 

H. & B. RADIO CO., 34, 36, 38, Beak Street, 
Regent Street, London, W.1. Gerrard 2834 

Mention of " The Wireless World." 

EVERY 
FRIDAY, 

FOURPENCE 

when, writing to advertisers, 
i 

Receivers for Sale.- Contd. 
APPLEBY'S 

1 
1919-1931P P 

SEASON 
1930 -31.-A comprehensive catalogue of new season's radio apparatus of convenient size for the pocket will shortly be issued; price 9d., post free; as this catalogue will be a pocket guide to Modern radio material, it will be in wide demand; those de- iring to secure a copy, would greatly assist us by kindly making application now, enclosing 9d. in stamps; a copy will then he forwarded as soon as issued, about the time of the exhibition; the 9d. may be deducted from any following order before the end of 1930, in excess of £1. 

PLEASE Apply Early! Please send in your radio material for part exchange credit early -and avoid the rush; it will be a great season, good sets, good components, and fine workmanship. 
A PPLEBY'S, where radio part exchange began. - 

Chapel St., St. Marylebone, London. Tel.: Pad- dington 8828 (3 lines). [0340 

STRAIGHT Five Portable, makers' 12 months' guar- 
antee; 8 guineas, complete. -Mosby, 507, London Rd., Sheffield. [1189 

B ERCLIF D.C.2 All Mains Receiver, 200 to 250 volts D.C.; price £14/10; with valves and royal- ties, suitable for M.C. speaker; particulars free; trade inquiries specially invited.- Simmonda Bros., 38, Rabone Lane. Smethwick. [8734 

YOUR Old Receiver or Components Taken in Part Exchange for New; write to us before purchasing 
elsewhere, and obtain expert advice from wireless en- 
gineer of 25 years' professional wireless experience; 
send a list of components or the components them- 
selves, and we will quote you by return post; thou- 
sands of satisfied clients. -Scientific Development Co., 
57, Guildhall St., Preston. [0226 

D EMONSTRATION Model 1930 Portable 4 -valve 
S.G., listed 23 guineas, upright type, Celestion speaker, new valves and batteries, tip -top order; 16 guineas.- Richardson, Aughton, Ormskirk. [1226 

W. SMURTHWAITE A.M.R.E., specialist in F high grade individually 
L 

y designed and manufac- tured radio apparatus; contractor to the B.B.C. and 
L.C.C. for hospital and institution installations; what- ever your requirements, be they a simple 2 -valve receiver or the most intricate design, may I suggest 
you 'get into touch with me? 

MYUnbiased Advice is at your Disposal with 
. Pleasure; I am always pleased to submit speci- 

fications and quotations, without obligation; a long list of instruments does not convey much, as it is impossible to give full details within the limits of small advertisements; the following are intended as examples, and are more or less standard lines which experience has shown to be particularly popular. 

A C. Three, the outstanding all mains 3 -valve 
receiver, made up to scientific instrument stan- 

dard with the finest components available; circuit 
consists of 1 S.C. H.F. valve, fully screened, with 
highly efficient dual wave coils, anode bend or power 
detector (to choice), transformer coupled to an A.C. - Pl output valve which works at. maximum _ anode 
voltage with automatic grid bias, thus insuring ample 
power output for a moving coil speaker; price £25, 
complete with valves and royalty; hear this set before 
deciding on any mains receiver. 

SCREENED 
Grid Five, a unique receiver for bat -. 

tery valves; the H.T. can be supplied from either 
a mains unit or batteries as desired; 2 S.G. H.F. 
valves coupled by efficient dual wave tuned trans- 
formers, all assembled in beautifully made aluminium 
screening box, anode or power rectifier and a specially 
designed L.F. amplifier arranged to give the best 
possible quality, choke condenser output filter; this 
set has ample power to bring in any station whose 
signal is above the noise level; pieces from £25, 
according to specification. 

RADIO Gsamophones. -I have a number, of ex- 
tremely efficient designs, and am always willing 

to make up cabinet work to exactly match existing 
furniture; genuino period reproduction cabinets .if 
desired. 

HIGH Power Amplifiers, for dancing, public address, 
etc.; full details on application. 

SIIORT Wave Receivers for Britons Abroad. -Any 
good design made up; I recommend the R.S.G.B. 

Four (with S.G. stage) at £20, compete with valves, 
packed and delivered f.o.b.; this set is giving satisfac- 
tion in many parts of the world. 

FW. SMURTHWAITE, A.M. .R.E., 15a, Onsloiv A.M. 
Gardens, Wallington, Surrey. Works: Belmont 

Rd. 'Phone : Wallington 1982. [1221 

will ensure pro,l /t attention. 1332 

www.americanradiohistory.com

www.americanradiohistory.com


AUGUST 'LOTH, 1930. THE WIRELESS WORLD 

ACCUMULATOR HIRE. 
p ON'T Buy Dry Batteries, join our service; we keel) 

you continuously supplied with fully charged 
C.A.V. high tension accumulators by regular exchanges, 
anywhere within 12 miles of Charing Cross, for less 
than the cost of unreliable dry batteries nothing to 
buy -no deposit, payment on each delivery or by 
quarterly subscription; if your dry batteries have been 
In use for one month or more, se definitely guarantee 
that accumulators will give better and more selective 
reception; we also give the same service with low 
tension accumulators or maintain your own at equally 
advantageous terme, from the smallest portable size 
upwards; over 10,000 satisfied users. -Write or 'phone 
now to London's largest, most efficient and complete 
wireless accumulator service, for their interesting folder 
132, post free. -Radio Service (London), Ltd.. 105, Tor - 
Hann Av., Camden Rd., N.W.5 'Phone: North 0623 
13 linos). [8761 

CHARGERS AND ELIMINATORS. 
PHILIPSON'S Safety High Tension Supply Units for 

A.C. and D.C. Mains, 200 -250 volts 40 -60 cycles, 
also 230 volts 25 cycles. 
1 O Down and Small Monthly . Payment Secures 

the Finest H.T. Supply Available. 

PHILIPSON'S 
Safety H.T. Units are Guaranteed for 

12 Months Against All Defects. 
ALL Models Sold on 7 Days' Approval to Ensure 

Complete Satisfaction. 
PHILIPSON'S Safety H.T. Units are the Cheapest 

to Install and the Cheapest to Run; £111716 to 
L6. 

WRITE for Our Booklet, " Radio Power," which 
gives illustrations and full particulars. 

PHILIPSON'S 
Safety Loud Speaker Output Filters 

for All Receivers, power valve, or Pentode; a re- 
markable output filter at a very low price; 16/6. 

PIIILIPSON and Co., Ltd., Radio Engineers. Astley 
Bridge, Bolton. Phone : 2038 Bolton. [0318 

SAVAGE'S Specialise in Wireless Power from the 
Mains; reliable apparatus at reasonable prices. 

SAVAGE'S.- Trausformer laminations and Bakelite IJ bobbins; intending home constructorf should write 
for list. 
SAVAGE'S.- Reliable smoothing condensers, 1,500 

volt D.C. test, 1 mfd., 2/ -; 2 mid., 3/ -; 4 mfd., 
5/3; 500 volt D.C. test, 3 mid., 1/6; 2 mid., 2/3; 4 
mid., 3/9 
SAVAGE'S. 

-Super smoothing and output chokes, 
many types' available; write for list. 

SAVAGE'S. 
-Mains transformer for Westinghouse 

li.T.4 unit, with additional winding, 4 volta 
centre tapped 3 amps, 23/ -; transformers for other 
Westinghouse units available. 

SAVAGE'S. -Mu ins equipment for new Foreign 
Listeners Four, transformer, N.F.L.4, 33/ -; 

smoothing choke, C32G, 20/ -; output choke C32O, 
20/ -. 

SAVAGE'S. -Mains equipment for Power Pentode 
Two transformer, P.P.2, 33/ -; output choke, L.C. 

36P.G., 19/6; smoothing choke, L.C.36G, 18/ -. 
SAVAGE'S. -Maids transformer B.T.4, 500-0 -500 
37 volts, 120 m. amps, -71/2 volts 3 amps., 6 volta 3 
amps, 4 volts 2 amps., 4 volts 1 amp, 4 volts 1 
amp., all centre tapped, specially developed for auto- 
matic bias; 57/6. 

SAVAGE'S. -Mains transformers and power chokes 
are carefully and individually constructed from 

first class materials, with an exceptionally generous 
margin of safety. 
SAVAGE'S, 146, Bishopsgate, London, E.0.2. 7 'Phone : Bishopsgate 6998. [9165 
!'IHIESTER BROS. -All types of mains transformers 
NJ and chokes to any specification.- Chester Bros., 
244, Dalston Lane, London, £8. ç9798 

and Lionium for A.C. Rectifiers, blue 1 prints for inexpensive H.T. and L.T. chargers.- 
1,mckwells Metallurgical Works, Ltd., Garston, Liver- 
pool. [1209 

DEliminator, 220/240, Ecko, H.T., L.T., G.B., .C. + 60, 120, power; 60 /- .- Kirkup, Bungalow, Fair- 
. Rd., Burnley. [1229 

CABINETS. 
!'CABINETS for All Requirements. -F. W. Ramsey, 
1,--/ 63, Shaftesbury St., London, N.1. Clerkenwell 
7139. [9736 

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

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

DIGBY'S Cabinets,- Pedestal model, with separate 
battery components; from 66 /- to £12. 

DIGBY'S 
Cabinets Made to Customers' Own Designs. 

DIOBY'S Cabinets. -Write for new 16 -page art cats - 
logue. -F, Digby, 9, The Oval, Hackney Rd., E.2. 

'Phone: Bishopsgate 6458. [0128 

CABINETS 
to Your Own Requirements; quotations 

by return.- linmmonds, 1, Stratford St., Nun - 
eaton. [1234 

COILS, TRANSFORMERS, ETC. 

6 6s 
and 1,000 ohms Decoupling Resistances, 

O specified for the largest and most im- 
portant ' Wireless World " receivers; 1/6 each, post 
tree,- (:roves Brothers, St. Mary's Place, Shrews- 

'. bu ry. [ 1088 

A5 Advertisements for " The Wireless 

THE PILOT 
SWITCH 

A Power Switch for all uses, 
Mains Sets, Eliminators, etc. 
Handles 3 amperes at 220 volts. 
Supplied with black or brown 
Bakelite knob, or with lever and 
" on and off " plate. 

Retail Price 2/6 
USE PILOT COMPONENTS 

Write for Catalogues to:- 
THOMAS A. ROWLEY, LTD., 
59 Skinner Lane, Birmingham. 
Sole Agents for Great Britain and Ireland 
for all lines manufactured by The Pilot Radio 
& Tube Corporation of New York. 
West of England Distributors: -F. BURRIS 
& SONS, 7 to x6, Redcliffe Street, Bristol. 

GET A " SUPREMUS" 
H.T. ELIMINATOR 

B15 
MODEL 

D.C. Models now made in 
All - BAKELITE cases -a 
very pleasing finish. 

PRICE 

21/- 

D.C. The B15 Model, giving 6o and 
1 2o volts, l5 M /A. Price 21/-, as illustrated. 
A.C. The Exo Model, giving 6o and 
120 volts, ro M /A. Price 65/ -, complete 
with valve. 
D .C. The C25 Model, with tappings 
of 6o, 120 and 15o, 25 M /A. Price 32/6. 
A.C. The Ers, with tappings of 6a, S.G. 
and 120, 15 M /A. Price 70/- complete. 
All models guaranteed 12 months. 24 models 

Write for lists. in stock. 

Valve or Westinghouse Rectification optional. 

SUPREMUS SPECIALITIES LTD., 
118, HIGH STREET, ERDINGTON, B'HAM. 

Northern Agents: THE CHORLTON METAL CO., 
18, Amber Street, Manchester. 

London Agent: P. H. SMEDLEY, 5o, Richmond Road, 
Leytonstone, E.ii. 

[i'orid 

ADVÉRTISEMENTS. 9 

Coils, Transformers, Etc. -Contd. 
TRANSFORMERS and Chokes for Battery Elimina- tors.- Chester Bros., 244, Dalston Lane, London, 

E.8. [9706 

KILO -MAO Four Formers, slotted, ready for winding, 
12/6 set; 1930 - Everyman Four, 8/6 set, post free. 

-Groves Brothers, St. Mary's Place, Shrewsbury. 
[1089 

BAND -PASS Four Coils, complete, 70/ -; Ideal Home 
receiver coils, 43/ -; superhet. adaptor coils and 

base, 24/ -; S.G.S.W. Three, 4 coils, 34/ -; additional 
coils, 46 /- .- Below. 

REGIONAL One. -Coils of guaranteed accuracy; 
write for prices; Berclif coils for all popular sets; trade supplied. ;Note new address: 33, Rabone Lane, Smethwick, Simmonds Bros., the Original Coil People. 

[1243 
BAND -PASS Coils, mounted, 55/ -; boxes, 19/6 set; all special parts for Record III, Kilo -Mag, Every- man, Foreign Listeners Four. -Townhead Radio, Duke St., Rochdale.' [1231 

EC. WIRELESS.-Regional One coils, 9/- pair; Band -Pass Four, 45/- set; first quality materials and construction to specification guaranteed. -28, Pre- mier Place, High St. Putney, S.W.15. [1228 

VALVES. 

AMPLIFIER Valve. -If you require power you can- not do better than one of these (or matched in pairs if required). 
FILAMENT Volts 6, plate. volts 400 (maximum), grid bias 84 volts (approx.); impedance 800 ohms, amplification factor 3.8, mutual conductance 4.35 m.a. /volts; price £5/10; see article -" The Wireless 

World," 24th July, 1929, then send to North London Valve Co., Ltd., 22412, Cazenove Rd., Stoke Newington. London N.16. [1143 

COMPONENTS, ETC., FOR SALE. 

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

Works, Ponders End, Middlesex. [0018 

COMPONENTS Lent on Hire. -Details from Ales- 'kJ ander Black, Wireless Doctor, 55, Ebury St., 
S.W.1. Sloane 1655. [0329 

FERRANTI Meters for Sale; particulars stamp. - 
' Clarke, c/o 49, Leonard Rd., Hanley. [1215 

RÀD10 HOUSE, HUDDERSFIELD, issues the Reli- 
ability Wireless Guide, which will be sent post 

tree upon request by Messrs. J. H. Taylor and Co., 
15, Macaulay St., -Huddersfield. (7823 

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

a0VERNMENT Surplus Mark II 2 -valve Trans - 
mitters, 10/6; B.T.H. generators, H.T.950, 37/6; 

Mark III 2 -valve sets, 17/6; Veeder counters, 1 / -; 
Headphone cords, 6d.; hot wire ampmeters, 3/6; 
Rotax 8 -way switchboards, 2/6; Amplio, units, 
A.R.58,.7/6; 3 -valve amplifiers, 17/6; plus carriage. - 

- Camden Surplus Mart, 25, King St., Camden Town, 
N.W.1. [1224 

PYE Mains Transformer, input 100, 200, 230, out- 
put 350 volts, 25/ -; Varley pick -up, 12/ -; 2 

Mazda A.C. S.G. and valve holders, £1; also large 
number of chokes, transformers, valves; particulars on 
application. -Perkins, Brodklyn, Aberystwyth. [1222 

ELECTRICAL Clearance. -2 -valve transmitting sets, 
15/ -; Morse transmitting sets, 12/6; lin; spark 

coils, 6 / -; 2in. spark coils, 17/6; saper microphones, 
2/6; microphone transformers, 2/6; television motors, 
electric, 110 or 220v., D.C., 10 / -; 1/4hp. motors, 110v., 
30/ -; 50v. 4a. dynamos, 35/ -; 20v. 6a., 40/ -; 100v. 
10a., slow speed, £7; .portablo.telephones, 1716; ear- 
phones, 1/3; telephone H.T. generators, 6/6: Morse 
keys, 3/6; buzzers, 2/6; 1 ofd, condensers, 1/6: hand 
telephones, 5/ -; shunt regulators, 10/- to £1, all 
sizes; 1,000 ohms chokes,' 1 / -; magnetic relays, 12/6; 
P.O. relays, 6/ -; Ford ignition coils, 4/ -; i /4h.p. 220v. 
motor, shunt wound, 50/ - Mark III Star crystal sets, 
40/ -; Dan buzzers, platinum contacts, 5/ -; Dewar 
switches, 1/ -; 12v. car dynamos, 25/ -; 6 or 12v. car 
starter motors, 12/6; cash with order or c.o.d.; all 
goods guaranteed; send now, list no-.v ready.- Galpin, 
Binfleld Heath, nr. Henley- on4hames. [1219 

T EWCOS Dual Binocular D.B.A. and D.B.G., 8/6 
each; Cyldon Junilog0.00g5, 2 at 5/- each; R.I. 

Astatio H.F. choke, 4/ -; all perfect. -Box 7173, c/o 
The Wireless World. - - [1242 

AIR Force 2 -valve Transmitters, Mark II, contains 
transformer choke, high voltage condensers, am- 

meter, multi -cables, and many other useful parts, made 
by G.E.O., new and unused, complete in carrying case, 
10 / -, carriage extra; Fultograph picture receivers, 30 
only, £2/6 complete. -Modern Radio, 37, Lisle St., 
W.C.2. - [1235 

are only accebted from firms we believe In he thorouehly reliable. 
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w.w.az. 

TUNING 
COILS 

and METHODS 
of TUNING. 

(1925) 
By W. 5A112ES. 

AVERY useful manual 
giving the maximum 

c f information on the sub- 
ject. Following a simple 
explanation of the princi- 
ples of wireless, the author 
discusses the many methods 
of tuning circuits, with 
explanations of spade, 
condenser and variometer 
tuning. Other chapters 
treat in detail of the choice, 
construction and design of 

coils, and give particulars 
as to size of coil required, 
the best shape, size of 

wire, type of insulation, 
and special uses of the 
various coils. 

Price 2'6 net. 
By Post 2/10. 

From leading booksellers or 
direct from Me Publishers : 

ILIFFE & SONS LIMITED, 
Dorset House, Tudor Street, 

LONDON, 
E.C.4. 

Mention 0 The Wireless 

(GRAMOPHONES, PICKUPS, ETC. 

BARGAINS. -About 140 Garrard 11A Double Spring 
Motors, complete with turntable and fittings. 

26 6 -each; also 6 Garrard "super. motors, - complete, 
70/- each; list prices 43/- and 115 /- respectively 
orders in strict rotation; cash or c.o.d. -Dyson and 
Chappell, Ltd., Radio Dept., Leeds Rd., Huddersfield. 

[1217 

PATENT AGENTS. 

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 
KING'S PATE1' T AGENCY, Ltd., 146e, Queen Vic- 

toria St., E.0.4. -Free advice and handbook on 
patenting inventions and registering trade marks by 
registered agents with 43 years' experience. [0002 

PICTURE RECEIVER APPARATUS. 

NEON 
Letter Lamps, vertical, electrodes; 1/9 each, 

post free. -Heaton, 28, Jardine Rd., Aston, Bir- 
mingham. (1206 

TELEVISION. 
-Demonstrations and advice free to 

experimenters and all interested in the reception 
of the television transmission by the Baird process.- 
Palmerston Ponder, Massetts Rd., Horley, Surrey. Tel.: 
323. Established 1924. [1233 

REPAIRS. 
COTT SESSIONS and Co., Great Britain's radio 

doctors; read advertisement under Miscellaneous 
column. [0263 

THE BARNES RADIO SERVICE.- Repairs, re- 
building, demonstrations, radio gramophones and 

scratch filters;. reproduction specialists; any distance. 
-53, High St., Barnes, S.W.13. Prospect 5633. [9705 

GUARANTEED 
Repairs by Experts. -Loud -speakers, 

headphones, cone units, pick -ups, any type, re- 
wound, remagnetised, and adjusted post free 4/ -; trans- 
formers, from 41 -.- Howell, 91. Morley Hill, Enfield, 
Middlesex. [9555 

TRANSFORMER 
and Choke Repairs by Specialia; 

3/6 each, " post free.-James, 190, Bitterne Rd.. 
Southampton. - [1227 

MISCELLANEOUS. 

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

doctors, officially approved as wireless repairers 
by Radio Society 01 Great Britain and Wireless League; 
old sets of every type repaired, rebuilt, modernised; 
send set for immediate quotation. - 

SCOTT 
SESSIONS and Oo. -New sets constructed 

with your or our components, guaranteed .finest 
workmanship; we specialise in " The Wireless World " 
circuits; remember, we have satisfied customers 
throughout the Britishlales and in three Continents; 
if you so desire, we will design and construct, high 
grade apparatus to suit your especial circumstances for 
quality, range and selectivity.-Tel. : Tudor 5326, Mus- 
well Hill, London, N.10. - [0262 
ALEXANDER" BLACK, 

THE Original Wireless Doctor, will call (London 
and Home- Counties) ,and cure your set. 

CONSULTATIONS 
by Appointment without Obliga- 

tion; sets installed, maintained and brought up 
to date; components and McMichael portable sets on 
hire; purity reproduction specialists 

55. Ebury'St., Victoria, S.W:1. bloane 1655. 
(0277 

EASY ,Payments. -We supply, by- easy payments, 
-Li components, accessories, and sets, any make; 10% 
down, balance spread over 11 months. -Send list of 
requirements to London Radio Supply Co., 11, Oat 
Lane, London, E.C.2. [0337 

B ' 1NGINEERS, novice or expert, £300, £400, £500 
per year or more is within your grasp. In our 

handbook " Engineering Opportunities," Prof. A. M. 
Low explains where the -good posts abound. This hand- 
book has shown the waÿ to better things to over 20,000 
of your fellows- it contains details of A.M.I.Mech.E., 
A.M.LE.E., A.fd.LC.E., A.M.LA.E., A.M.I.Stnict.E.. 
Matrie, C. and G., G.1'.0, etc., emuna ., outlines home 
study courses in all branches of electrical, mechanical, 
motor and wireless engineering, and shows the Unique 
advantages of our appointments department; why stay 
in the Hammer and File Brigade? Send for our free 
handbook at ogoe, stating branch, post or exam. which 
interests you. -British Institute of Engineering Tech- 
nology, 87, Shakespeare House, 29.31, Oxford St., 
London, W.1. [1185 

VOLTMETER.- Weston Standard portable model, 
unused, A.C. and D.C., range 0 -600v. (guaranteed 

to 25%). -Offers to Box 7159, c/o The Wireless World. 
(1216 

LOUDSPEAKERS. 

B AKER'S SELHURST RADIO 36 -page Booklet, 
Sound Advice is Yours for the Asking "; write 

now for new edition; see displayed advertisement on 
page 12. [0231 

CELESTION 
Loud -speaker, perfect -condition; cost 

£6, sell £2/10. -Bird, 112, Maidstone Rd., New 
Southgate, -N.11. [1220 

World," when writing to advertisers, will ensure 

From "Tits Amateur Photographer." 

For Every User v 
). of a Camera ! 

Every camera owner can get 
more pleasure out of photo= 
graphy and better results by 

i reading " The Amateur Photo= 
j grapher" regularly. 

The " A.P." caters for all 
j photographers, including be= 

j ginners and advanced workers, 
and contains Lessons for 
Beginners ; Free Criticism of 
Readers' Prints ; Answers to 
Queries ; Regular Competitions 

( and a weekly Art Supplement 
of particular interest to 
pictorial workers. 

S 

...... .................... 

heAMATEUR 
OTOGRAPHER 

6, CINEMATOGRAPHER 
The Journal for Everybody with a Camera... 

Every Wednesday 3d. 

ILIFFE & SONS LTD., 
Dorset House, Tudor Street, London, B.C.4. 

W3't'.37a. 
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AUGUST 2(rrw, 7930. wet® 
L811.11paakSes.- Contri 

VIPOCH Me,(M CMI o+reir r& Mur.rpieeet the i/ eland mad nedwee by wren eq:asra 
L'POr H Neely Ceti Sperm are the /aade.d r 14 *bleb Mier Spmibas are Compered. 

rt tlinetna Gal ilpsbers are la C'ss ta Maas as o/("Mtal U.r 
lLI /O , M tai ken vs ta C le Several 

Ls tsra 
/+'WN 1t Memel Clod Itpakeno me in Cr fa Mawr 

Uv'. raelteg atatk ere. 

Monty !lilt llpeeben ere in Use b Meat 
Pr..0moo6 MaMeM.a. 

`1POCN Mnthrd Ceti Speakers Ming rehosi-1e4 J, / Mr Thsomeada apes Thee manele et Wears. 
11, POL'H Ihsr{itg (;MI .Peden, the only speakers a Mali give Hem, rteedared repratertson 

E 
. 

fl Moetag Coil Byes lis e Se Seeder Speech 
Illerteefly and Made U)nset0, 

TNE WTRFT.FSg WORLD ADVERTISEMENTS. I1 

N E W 
PUBLIC ADDRESS 

and Brvadcaslin,lt 

MICROPHONES 
Thr Matti Iwatrsmrelr lar Wneieg a large OuNoer ar 
IaMp Aelevra Orrin la.adgesker (via Vah ARI,er or L. Hayes el *treed 141 1. Nr amaNmryn t SMaphaw' Seesels tarswsk leads et PacA-tp, aM tor 
rglgylrl Ipet:b rd Msmswl Eaklrtai+mrest t any 

*seams. 

Powerful Loudspeaker Reproduction 
with Perfect Purity. 

121 /0(11 toeing Cod *peahen retold' the Peelers 
ALI 111ason al tir Amas(" wae.. 

EQL11 Movreg Coll (Ip.ahrs Mepreseat the /treat 
int r me V .lao Mtge OMred. 

EPOCit 
Midis., Coil ar Speakers e Ouarawteed toe 

Year, but lain lui ever 
EPo( I Mesta. Girl Spnkers Ming the Grad Li Canett oar of 1M Mort Modem Se/ 
iltPOCH - Yon ems hear hand.J moving eon 
LJ apeabas, bat Speak is different. 

I hod .'POCH, 11 yew own the ho set, only by Epoch 
tan you mruffrm it. 

L'P(NtH - Aw with ah. tin Pen and cracked keep, 
/ pepe.,duetfcoe, and install sa Eprrh. 

i POCH - Awry altar the etrummineu, drnniu e, mid Ji huallrrese of the avenge moving roil speaker& 

FI(K,ne I --The rteut, shrprst, rleanet, repn.lue / tern aerv.l of accuracy and beauty 
lot Phut! Morlag Coil Speaker d Mole Item £4,10 i'. te L30 
L' POCII Moving Coll Speakers Alois!e for vira/ 

J requirement sod tare 

I ¡POCII Perment Magnet Moving C.JI Speakers 
I -. Rise ruler kam 13/ Ibo 

1.1 POCH (\rtwMmt Magnet Moving Coil Ark ken 
sza Regelre N Maine or Ilellerlea 
L'P114 'll PersMS/ Magnet Speakers are mon j/ Sen.Itle than moat Rnerg.r.1 Moving evil 
Spisrber 

PtM'li r..NHuI Mr.lrle are th YMOM ever 
on the Markel 

pu 

t PtK'H Super Cinema 8 arar raer ('seated tb 
J a Dieted Ieaeatlon for Many Years 
1i41Y11'II lopes Cinema Model le many 
¡a ttardllee s Iba rase!!..! Sopera 

times 

e 

a 

L'Pfdl'1N Super l'Imam Speakers give reormous 
V.hYAM 1rem r 1 wait AmpltSer. 

Lw1Yll'lt Super (Anent* Si esker* m noel en many 
100 watt Amplifiers and ' rattle. 

¡r'I(M11 Super/ Cinoni Model 1 Maodarrl .m s I ll TwiNe g:qulpm.ns 
Pl 4'11 Sups, t'1nma Model Is trad, In use In 

osr WW1 Cinemas 

Iru('ll Suter lis.ma re the only Moving Coil 
4 nleakers used ln Iair Thealr.., uraided. 

IatOy II autos Clrema tIa\n provide alone 
1'pper Is well as the loser Register 

'SUCH. -Other Mein. Coll Speakers raquer. the 
At kelp se .porerslal betas le torovlds deptis 

á rodi1 -A 14 el mar) promises. tiaras* ue Ii Ils Speakers seppl1 d an request. 

ICl1 Spielers new sel Marl. of Tir mi Abe- 
ll 

1N 

nichilaea atwsspleg. bat a, tweed. solid, eagle 
geeing Jana 

POCH Ilnrtlly Invite (repartees, mn all eds. 1 
se 

A with bey make. regardless et price or clamed 

1! riven --11s t r rep( ear quality erases wI1b.wl L ion IleaMs, hi don't .crept any ether wale.' 
frith.. 

P(wu- -Order e.e on 7 days ppm'I, sod test L stab ends hever, the roily r.1 teat. 

Vr' 'ft M.Hq (bal tp.rbn say be board la ear lI UeenaratrsiMw Renom Melt. 

EPUC1 
-Ow 1. -O d'awsstrairoe fovea Is n the bea 

N trades. 
VPOCK -IN ew.ssahtlltr has tees stained kir the i/ aNN.Nre el midterm 

E-11 rear t mill, snit for booklet w 
bud ppre1 team 

F N IAY fewer Ledge aad Borer IrCadr. NADO MANUPA( lRIy in (b.. 
.risi. 1 CenU1 IMI ISMS 

Hand Type. 
Highly diet net Amaran 
toed enllte:y tree tr.t, distortion or 
nrrripMnn/e saner, absolutely silent 
Kirin rossnd ; Iii *evertor to ordinary 
N.rophose Transmitter and obsolete 

t ;w.radot surplus; foe use with 
yak* Amplifier or Wirelike Set, at 
Open -air Meetings, Sports Grounds, 
Galatia Few; nn Cinema, Theatre, 
or Dare Han. Operates from :volt 
t.pIi Of L.T. Acrtmnata tor, through 
Nlrrripts'oas Transformer. Current 
ronsetn jtwoe oar -tenth Ampere. Pro- 
vided with detachable sound collector 
mid 9 ft silkcontsscttin cord ; every 
metal part nickel - plated, black 
P ilistarvl Ennoed handle, as 16'6 
dldstratr .n 

P.dal Type. 
Highly sensitive Mar.- 
phi eie at ARM, dentin te, 1, 

provbled with tlrtachahln 
w,urnl collector and a 

q It silk rnnrocting cord, 
tiled by rubber-cord sin 
pensane in nkketplatel 
frane on pedestal 11 in. 
high; her 'mermen t on 
.peksr's Platform, hs 

Pulpit, on top of t amPrt 
.dared, or for . 

train Tiling, .s. 

dluttntevt - 

The at, 
are rend.- (broth o s' 
by attaching ih. 

ntfi.tn. 

H' 

MICROPHONE 
16COM PAC TUM" 
COUPLING UNIT 

re wraey Ao.w_eessNt \e M1er.es+ 1 Inwdoryeakw 
w.A1ag aera /sire AytWr .r wrrvtmr ss. mais.. me Naar Arr.erau eta0emte. 
If frsM weaker Set It prsvidd wr earradlars M a 
Onm.rknre rMbd.. n Y rdr ir.wonry to Iwrit the " eVUTAet 
TtiM" Ubr Wweaa AKT geed QNs.. Ylereprew wad Me fh.Mp enrdsss el the A 

ywuy4.. 
la RpUmo OW and yo. way Mwl.d 

Tb. e (lmgwaleas (tM1 a lOe.p\ree Tk.aMarmr, Solar t1sa.1, a T. OwtMJ art Ardnd w Svs1adr ` 
baeey Mallows On waN.g hears seem .1 this arYry sea be Wsarl M *ay es.Mr.ras Mang r Ok.sk SttIW 
Pee ereaplAe, ready he um MY amp geed Cyrlln Mwephore. 
\dnMw / p.as./ MP We IM Mint 

gO 

. r .r4 M M 25/. t. Aapear tar tkMss 
?REDS. ADOLPH, Actual Maker, 
27. Fitzroy Street. London, W.I. sum . 

WANTED. 
`1[TANTLD. *dirt,. rectifier mit,, 60 m a.. to 

1` permit use nl II C. eliminator a A.0 maim. -Box 
7157, c o The Wirth.. 11 geld. [1212 

" ST issues of January Id nd 8th, 1930. - 
?Footles k, 10., Newton Ed , W.2. (1214 

WANTED t -r Cash 3 or 4 allelectric rereier. most 
be cheap and in good condition; stale where 

and; Saul h Lane.. -Boa 7168. r. o TA. Wirth,. 
u rid. [1237 

All SIo.n, 2- or 3 -valve Set. 250v 50 cycle ti nrrent, new or n.-arir.- Rotary, Manor Rd.. Bra. k- 
isy, Nortbant.. [1230 

AGENCIES. 
'rRAYELLINO Engineer has \'errancy to Represent 

11 Pa. ins Cou.run. inechani.al or wireless. - Bertram. 
Oirat Bentlru, Essex [1232 

FINANCIAL PARTNERSHIPS. 
WORKING partner, with knowledge of the trade 

and small rapper! re.luirel. in old-established 
radio retail and manufacturing business; good scope for 
enlargement, with valuable souk on Land. -Box 7171. 
c/u T. If Il oId. [1240 

SITUATIONS VACANT. 

RADIO Engineer hunted Manchester Iintrict, must 
be capable of deigning eliminators and all mains 

sets, only ppliations from first clam technical men 
will be cpuud: red; state age, salary and experience. - 
Itog 9, Osborne -Peacock Co., Ltd , 11, Piccadilly, Mon - 
hC'ter. [ 1208 

'TECHNIC AL Expert Wanted by Neil -known Manu- 
.L lecturers, must be highly experienced rn rr 

rinser. amplifier and mains equipment design; good 
prospects for suitable randidate; applicants must write 
full experience and salary required.- -Box 7172. c,c 
TA. Wirrlru World. (1241 

RAn1O Factory Test Department Requires Capable 
Leading Assistants; applicants should have had 

good technical training and experience of broadcast 
receiver testing and test apparatus. - Reply, slating 
age. experience and salary required, to Box 7170. c/o 
The Rlra,es World. [1239 

l't,LrNO Man, folly experienced repairs and con 
atructing ail accumulator Charging; peel wigs 

ail commission, or working partner with £200, or 
sell ií400; stock alone w. rth more.- 333, Outsell Rd.. 
E.C.I. [1223 

PRODUCTION, inspection, etc.; could take charge 
test room. quantitne measurement. 26 years; £300. 

-Box 7167, r o The H'relese W arid. 11236 

SITUATIONS WANTED. ! RVICK!- Experieured service man and demon. 
strator seek position, N.W. London preferred, 

portables, mains. gramophones, etc . indoor or outdoor 
¡drive earl. -43, Market St., Watford. (1207 

4 1 Leading Telegraphist II N. Requires Situation 
experienced all dames receivers, M.W., D. }'. ML 

terra-Write Boa 7158, c/u TAe 1* index. World. 
11211 

OIrNO Man (22) Requires Situation with Radii. 
1 Firm. practical and technical knowledge, sel 

budding. repairing, salesman. able to drive car.-Box 
7169. c/o The Wireless World. [123( 

WIRELESS Electrician. whole nr part time, fault 
Ending and repair pmialist. -if. Conk, 3, Chilton 

Rd., Rehmond, Surrey. 'Phone: Richmond 2121. 
[122fí 

TUITION. 
II'IBTRUCTIONS in Morse, day or evenings; eta, 

terms. -Telegraph School, 29. Tallman' Rd., Peck- 
ham, S K. (1210 

BOOKS, INSTRUCTION. ETC. 
STEP by Step Wireless. -A complete conne of In 

st ruction for wireless engineers; send 1/ toi 

first 4 weeks.- ClIfford Preuland, A.M.1.E.E. Hemp. 
ton on Thames. (0195 

FRRE: Inventor's tinkle on litent. -T. A. A , 253 
1W). Orar's Inn Rd., London, W. C. 1. 16373 

"'I'ELETI$ION To-day y sod To- morrow," the rom - 
pieta uthorr.Pd book on tramntus.ion and re- 

ception (Baird tlxrerimentap. Ity S A. Moseley sod 
H Barton Chapple, Fully illustrated. 7/6 net, from 

bookseller, or Pitman's, Parlour St , Kingswy, W.O.Z. 
(1111 7 Adperhseafewh fu, " The N'irriess World are pray accepted from fans we believe to be thoroughly rrliab/e. 
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INDEX TO ADVERTISEMENTS. 
PAGE 

Adolph, Freak. 11 
Apollo Gramophone Co., Ltd. 
Appleby, E. Hetheriub+tou 8 

Baker's " Solhurst ' Radio 12 
Bayliss, Wm Ltd. Cover id. 
Burton, C. F. & H. Cover i. 

Cursor, A C , Ltd. 7 

Day, Will, Ltd. 
Ilubilier Condenser Co. 119251, Ltd. 

E'sstiek, J. J , & Sons 
Edison Swan Electric Co., Ltd, .,,. Cover ii. & p. 3 
Elect radix Radios 12 
El etroeet Radio Co. 
Exide Bat. erleg 

Ferranti. 1 . . , 1 , ..,. .. ... 
General I / n ('u., 

12 

H. and B. Radio 
Hughes, F. A , & Co., Ltd 

Impex Electrical, Ltd. 

Jackson Bros. , 

T 1'ous, Claude, Ltd. Cover i. 

PAGE 
8 

2 

Marconiphone Co., Ltd. 6 
McMichael, L., Ltd. 
M -L Magneto Synd., Ltd. 2 
dullard Wireless Service Co., Ltd. Cover iv. 

Paroussi, h. 12 
Partridge and Mee, Ltd. 
Perseus Manrt. Co.. Ltd. 12 

1 Radiograrnoy.lwne Development Co. . 4 
Regent Radio Supply Co. 
Rich and Bundy, Ltd. 12 

PAGE 
Rigby & Woolfenden 12 
Rowley, Thomas A., Ltd. 9 
Itothermel Corporation, Ltd. (Centralab) 5 

Supremos Specialities, Ltd. 9 

Tannoy ProJvcts 8 
Teiegraph Condenser Co., Ltd. 3 
Telsen Electric Co., Ltd. Cover .i. 
Thomas, Bertram 4 
Transformer Repair Co. 12 
Tungsram Electric Lamp Works (Great 

Britain), Ltd. Covcr L 

Ultra Eli ctn.' Lta. 

Westinghouse Brake & Saxby Signal Co., 
Ltd. 5 

Weston Electrical Instrument Co., Ltd. 5 
Wilkins & Wright, Ltd. 
Wingrove & Roger?, Ltd. 

2 
12 

POWER CHOKES 
d 

twelve 

guarantee 
mount$ 

substantially built, for smoothing circuits 
in eliminators dealing with currents 
loo to 300 milliampere, 

S inductance 3o henries, dares 

8/6 post free 

of 

f a 

eha"e to an 
REPAIRS 

make 
1 ` of 

e 
of L. P. Transformer, 

Loudspeaker or Headphones. 
III repairs dispatched within 

48 HOURS. TWELVE MONTHS' GUARANTEE 
h each repair 4'- Post Free. Terms to Trade. 

TRANSFORMER REPAIR CO. 
Dept. W., 

:53, GARRATT LANE, TOOTING, LONDON, S.W.17 

HAVE YOU HEARD! 
ELECTROCETS All Electric 

2 -valve Radio Gramophone. 
Contained in a handsome 
Mahogany polished cabinet. 

18 GNS. 
(For A.C. mains.) 

Send to -day for our illustrated brochure. 

THE ELECTROCET RADIO CO., 
SOLIHULL - BIRMINGHAM. 

SEND TO -DAY 
FOR OUR FHEE 
3. -PAGE 
BOOKLET 

SOUND 
ADVICE." 

Super Power Moving 
Coil Speaker. 

The Finest 
High - grade 
Speaker in 
the World 

PERFECT 
RECEPTION FOR 
MUSIC LOVERS 

BAKERs 
a c . 

seam RA 10 
e M:; 89, seihurst Rd., 

8. Norwood, 8.E.25. 
Il'ores 42, Cherry Orchard 

Rd., E. Croydon, 

Mention of " The TWWireless 

0PAREX 

BAKELITE DRUM DIALS 
and Escutcheons 5 6 per set. 

Cabinets, Coils, etc., for New 
Kilomag 4, Kit Set, etc. 

" THE BAND PASS 4" 
Set of 5 Screening Boxes, 25,- 
Set of 10 Coils - - 55 - 
" THE REGIONAL ONE " 
Screening Box 6'. 6: "' 6 "' 6 6 
Five -Pin Valve Holder - 2 - 

E. PAROUSSI, 
10, Featherstone Buildings, W.C.1. 
tt tt w 'Phone: Chancery 70x0. 

BONA FIDE TRADERS' GUIDE. 

Send for our comprehensive Illustrated List. 
QUICK SERVICE. QUICK SERVICE. 

THE QUALITY HOUSE. 
PERSEUS MFG. CO., LTD. (Dept. W.W.). 
BRANSTONE RD., BURTON -ON- TRENT. 

Beyond- 
'4 We have found your j 

i paper 10 be an excellent 1 

l 
advertising medium, with 

i results beyond 

I 
expectations." j 

ii 

j 

ii The Leeds Wireless Repair Service, 
5 

g, Boston Place, Green Road, i 

I LEEDS. 
ji ,,.............. -..-..n.f..s.... 

Expectations! 
07. 

World," when writing to advertisers. 

72 PAGE 
CATALOGUE 

Crammed with illustrations and details of all 
sorts of fascinating and useful gear, at very 

reasonable prices. 
RADIO ELECTRICAL 
SCIENTIFIC INSTRUMENTS 
MOTORS . GENERATORS 

Ju.al . 
<rtel a slit viirvbrlm. 

ELECTRADIX RADIOS 
218, Upper Thames Street, E.C.4. 

1 (itv uni. Ll.elradix, ( , t, London. 

R&B 
tdAt11 MODEL NSF"®jdi 

Designed for the 
" REGIONAL ONE " 

ns specified in the Aug. 13th issue. 

PRICE £ 1 10 O 
Please state Mains Voltage & Frequency. 

Manufactured by 
RICH & BUNDY, LTD. 

13, New Road, Ponders End, Middlesex. 
/'hon, Enri Id 0777. 

City Retail Stockist: 
E. G. WOOD, 2, Queen Street, F.C.4. 

METAL CABINETS 
Far " W.W." E.N. IV, Kilo Mag IF and Iirconi 111. Oak Barr 

sad Finish. Sealed with Brass Gauze as rpeellied. 
PRICE 57/6 each. 

Suitable Cabinets from .. .. 
Standard Screening Boxes from .. .. ,. 4,- each. 

Coifs, Escutcheons and Dials for above. 
RIGBY AND WOOLFENDEN, ROCHDALE. 

Tel. 2f4ä. 

22,6 each. 

A 2' >d. Stamp 
brings you Post Free a 

POLAR TUNING GRAPH 
which enables you to record and 
identify any station by its wave- 
length. 

Dept. "W." 
WINGROVE &ROGERS Ltd. 
188- 9,Strand,London, W.C,2. 

AINNISmi 
will encere rrmilpt attendee, A ,ti 
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BAYLISS 
Superior Quality Power Transformers 
and Chokes for the Mains from 35/- each 

to Customers' Requirements. 

BAYLISS ROTARY CONVERTERS 

A.C. from D.C. 
ANY Input. 
ANY Output. 

Loads up to 
400 Watts 

(Standard Inputs). 
PRICE 

L12 . 10. 0 
For Audio 
Amplifiers 

and General Purposes. 

Also Dynamos, 

Motor Generators, etc. 

for all purposes. 

WILLIAM BAYLISS LTD. 

Telephone: 
Mid. 1409. 

Contractors to the Admiralty, War Office, Colonial Governments, etc. 

Sheepcote Street 
BIRMINGHAM Telegrama : 

"Drawbeneh, B'ham." 

J 
Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable 
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CI The screened grid valve is used in the stage before 
the detector. Its purpose is to amplify the signals 

>:. transmitted from the radio station before they become ` 
rectified by the detector. The magnifying power of 

the P.M. Screened Grid valve is so great that signal 
strength weakened by great distance from transmitters is 

counteracted. The design of the Mullard Screened 
Grid Valve is such that internal capacity is almost 

negligible -a fact that ensures stable and efficient 
high frequency amplification. 

Ask your dealer for the following type numbers- 

Above : An illustration showing 
the filament inside a Mullard 
Screened Grid Valve. The thin 
thread -like filament representa 
the result of continuous and con - 
ee.etrated experiment in the 
M .11ard Laboratories. 

2 volt 
P.M. 12 

4 volt 
P.M. 14 

6 volt 
P.M. 16 

Mullard 
THE MASTER VALVE 

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

¡'Tinted for the Publishers, ILIPrE & SONS LTD., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.I. 
Colonial and Foreign Agents: 

UNITED STATES -The International New Co., 131, Varick Street, New York. FRe5e9f-W. H. Smith & Son, 298, Rue Rivoli, Paris; Hachette et Cie, Rue Réaumur, Paris. BELOIUM -W. H. Smith & Bon, 78, Marche aux Herbes, Brussels. lama-A. H. 'Wheeler 9: Co., Bomtay, Allababad and Calcutta. Sours Arme- Central News Agency, Ltd. ADBTRerae- Gorden ó Blotch, Ltd., Melbourne (Victoria), Sydney (N.B.W.), Brisbane (Queensland), Adelaide (S.A.). Perth (W.A.), and Launceston (Tasmania). CANADA -The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, Bt. John, Halifax, Hamilton; Cordon A Gotch, Ltd.. Toronto : Imperial Neste Co., Toronto, Montreal, Winnipeg, Vancouver, Victoria. Raw ZEALAND -Gordon B Botch, Ltd., Wellington, Auckland, Chrletchureb and Dunedin. 
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