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OSMOR 
CQILPACK 

Send 5d. (stamps) for com- 
plete receiver olreuits, also 
lists of Coils, Coilpacks 
and all Radio Components. 

As ipa,'Itte,l for 
conversion of the 
Type 25 unit of 
the TR.1I95, also 
Type 18 and 
Wartime utility 
receivers, etc. 

-for easy as- sembly and 
whistle -free re- 
ception. No com- 
plicated wiring 
circuits --guet five 
simple connec- 
tions for the 
OSMOR pre - 
aligned Coilpeck 
to be installed- 
and you're all set 
for receiving 'Loud 
and Clèar.' All 
types available for 
battery and mains, 
with full instruc- 
tions und circuit 
diagrams. 

OSMOR RADIO PRODUCTS LT' 

(Dept. P.19.), BRIDGE VIEW WORKS, BOROUGH HILL, 
CROYDON, SURREY. Teleplmne: Croydon 914819 

The solder for all 

HOME TELEVISION 
CONSTRUCTOR SETS 

Designers of television constructor 
sets know that the efficiency of 
their equipment depends on the 
solder used by the constructor- 
that's why they recommend Ersin 
Multicore for trouble -free, waste - 
free soldering. Ersin Multicore, the 
only solder containing three cores 
of extra -active, non -corrosive Ersin 
Flux, is obtainable from all leading 
radio shops. Ask for Cat. Ref. 
C.16018, 18 S.W.G. 60,40 High 
Tin Television and Radio Alloy. 
'The Size 1 Carton contains 37 feet 
of solder, costs 

MULL 

Come to SMITH'S of -DG ARE ROAD, 
the friendly shop, for all radio components 
We stock everything -the constructor needs-ow 25 fears' 

experience of handling radio parts and accessories =rna!SS 
us to select the best of the regular iinas and the rare u efut 
items from the surplus markets in :-- 
Loudspeakers and Phones Valves and CR Tubes 
Transformers and Chokes Cabinets and Cases 
Meters & Test Equipment Capacitors and Resisters 
Pickups and Turntables Coils and Formers 
Switches and Dials Plugs and Sockets 
Metalwork and Bakelite Aerials and Insulators 
Books and Tools Motors and Generators 
Valveholders and Cans Wires and -Cable 
Metal Rectifiers Panel Lights end Fuses 
Sleeving, Nuts and Bolts, Tags, Clips, Gron.enseic and 
ail other bits and pieces. 

NOTHING TOO LARGE-. 
NOTHING TOO SMALL 

Everything yes need under one roof-including ail tite pests etsv&ed 
for the ' Viewmastter," " E:E," and " Easy b r -me- constructor Televise s, both London ^nd Birnin .e's od_ls 

(No catalogue available.) 

H. L. SMITH & CO. LTD. 
287/9 Edgware Road, London, W.2 

Telephone : Paddington 5891 
Hours 9 till 6 (Thursday I o'clock) 

Near E.',were Road Stations, Metropolitan cad 

BATTERIES 72 v, (Layer); plus L5 v., 6,6. 
AMPLIFIER 1135A, less valves, 8/6. 
P40 UHF RECEIVERS, with 10 valves, cove u - - n.Cs. Brand New. 69,6 with circuit. 
AHDGET_ AMPLIFIERS, Sits. t 3in. x 3_ -in., with tw 125)7's and one 12SH7 13/6 (Carriage 1,6). 
TRANSMITTER 21. Sending speech C\V or tICWthese are complete with valves, control panel, and key. The PA coils (not formers) and relays have been stripped by .the hhé2,S.. but may easily be replaced with our circuit and i:-n,t:tretion 
sheet. Tuning 4.2-7.5 and 18-31 inc¡s. In first-class c,o_:ctktíon. OUR PRICE, 25,'-. 
CARRIER LEVEL (" S ") METERS (2 mA.). 2i3,_ç,tarc flange mounting. New and Boxed. 7/6 (Post Id.). 

,VIBRATOR PACK 21. Delivering approx. 140 v. at 40 rA. from 6 v. input. These include a LT filter, and contain tw__ metal rectifiers, six .1, two 4 ,uF, two 75 ßF condensers, etc., iiye evokes, vibe transformer, etc. 16,6. 
ACCUMULATORS. Multi -plate, in unspillable cases, 
7 AH, 2 v 31in. x 11in. s 413., 6,'6, 20A11, 2 v t,r« kuift-ín hydrometers (ex 58 set), 15/-. 
RECEIVER 1225. Complete with five EFSO,, two 1 ;9's 
one EB34, these are ideal for 2 metres. ONLY 39,6. it : Post. 
POWER PACK 532, with one 5Z4, one VU120 g,1kb, high voliaee rectifier, two high cycle transfortaers, choke, e.-. 19.6, complete with our 50 cps. EHT or HT,-aeonveistor,. 

We have a number of bargains for callers only ; P40 rL'I r. P,s's. 45'-, wavemeters s'ron', 5/-, control units, test seto, = etc Lrani tens are too small to advertise. 

RADIO EXCHANGE 
rtlUftworC Soider 9, CAULDWELL STRE.ET, BEDFORD ,;, cc _ ob:a n,ng supplies, please unce 10: 
R1ffLTICDRE SOLDERS trie., : 5563 

ALBEMARLE STREET. LONDON. W:1 REGent 

C O . 
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Please write for illustrated leaflet featuring 
our new range of radio and television test gear. 

WINDSOR 
TEST METER 

20,000 o.p.v. MODEL 77A 

An entirely new instrument incorporating the latest 
improvements in manufacturing technique. Refinements 
include shockproof moulded case, clear and easy to read 
scales and many other features. 

SENSITIVITY 
20,000 ohms per volt D.C. 

5,000 ohms per volt A.C. 

METER 
Precision engineered mov- 

ing coil, fitted with Sin. 
scale and knife edge ponter. 

RANGES 
VOLTS D.C.: 0-7.5-30-75 

-300-750-3,000. 
VOLTS A.C.: 0-7.5-30-75 

-300-759. 
RESISTANCE : 10 ohms - 

5 megohms in two ranges, 
self contained. 

MILLIAMPS D.C. r 0-.15 
.15-15-150-1.500. 

AMPERES D.C.: 0-15. 
OUTPUT : As for A.C. 

volt ranges except 3,000 v., 
via a condenser. 

List Price £16 . O . 0 

TAYLOR ELECTRICAL INSTRUMENTS LTD. 
419-424, MONTROSE AVENUE, SLOUGH, BUCKS. Phone : SLOUGH 2138!. 

ELECTROLYTIC 
CONDENSERS 

The choice of T.C.C. Condensers by 
so many knowledgeable manufacturers 
is testimony to their worth. 

'LECTROPACK' ETCHED FOIL ELECTROLYTICS 

Cap. {.F. Peak Wkg. Length Dia. Type No. 

8-32 275 2/in. f in. CE34HE 
60-100 350 44in. Iáin. CE37LEA 
8-16 450 211in. I in. CE34PEA 

32-32 450 4 -in. I/in. CE37PE 
100-100 350 4_ -in. !Sin. CE36LEA 

' PICOPACKS' MINIATURE ELECTROLYTICS 
(Plain Foil 

Capacity 
s:F. 

Peak Wkg. 
Volts 

Dimensions Type 
No. Body Lgth. Dia. 

8 6 ¡yin. .25in. CE72A 
20 12 in. .34in. CE3OB 
30 f5 /in. .43in. CE7IB 
10 25 tin. .34in. CE30C 

5 50 ;in. .34in. CE30D 
2 150 in. .34in. CE3OG 
I 350 in. .34in. CE3ON 

(Regd.) 

THE TELEGRAPH CONDENSER CO, LTD. 
Radio Division: North Acton, London, W.3. Tel: Acorn 0061 
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D.C. Voltage A.C. Voltage 
0-75 millivolts 0-5 volts 
0-5 volts 0-25 
0-25 0-100 
0-100 0-250 
0-250 0-500 
0-500 

D.C. Current 
Resistance 

0-20,000 ohms 
0-2.5 milliamps 0-100,003 
0-5 0-500,000 
0-25 0-2 megohms 
0-100 0-5 
0-500 0-10 

GUARANTEE: The registered 
Trade Mark " Avo " is in itself a 
guarantee of high accuracy and superi- 
ority of design and craftsmanship. 
Every new AvoMinor is guaranteed by 
the Manufacturers against the remote 
possibility of defective materials or 
workmanship. 

kee.ASXOn 
E O.ECTIRCALm. 

eEsgzetiG 

A dependably accurate instrument for testing 
and fault location is indispensable to the 
amateur who builds or services his own set. 

The UNIVERSAL AVOMINOR 
(as illustrated) is a highly accurate moving -coil instrument, 
conveniently compact, for measuring A.C. and D.C. voltage, 
D.C. current, and also resistance ; 22 ranges of readings on a 
3 -inch scale. Total resistance 200,000 ohms. 

Size : ens. x 3xbts. x }gins. Complete with leads, inter - 
Nett weight : 18 ozs. changeable prods and croco- 

dile clips, and instruction 
Price : £il) I© book. 

The D.C. AVOMINOR 
is a 2k -inch moving coil meter providing 14 ranges of readings 
of D.C. voltage, current and resistance up to 600 volts, 120 
milliamps, and 3 megohms respectively. Total resistance 
100,000 ohms. 

Size : 4*tns. x Skins. s l ins. Complete as above 
Nett weight : 12 ozs. Price : £$ : 5:0 

Sole Proprietors and Manufacturers :- 
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
Winder House, Douglas Street, London, S.W.I. 'Phone : Victoria 3404-9 

high fidelity MICROPHONES 
FOR PUBLIC ADDRESS, RECORDING, AMATEUR RADIO 

TYPE MIC 22 incorporates the famous Acos 
" Filtercel " insert, giving extreme sensitivity 
and high fidelity. Response is substantially 
flat from 40-6,000 cps. The microphone is 

vibration and shock -proof and is not affected 
by low frequency wind noises. Two alterna- 
tive mountings are available for the MIC 22 
head :- 

MIC 22-1 is 
for fitting to 
any British or 
American type 
standard floor 
stand and can 
also be used as 

a hand micro- 
phone. 

MIC 22-2 is 

supplied as a 

complete unit 
incorporating 
an attractive 
desk stand 
with side 
cable entry, 

PRICE £6.6.O (Either Model) 

TYPE MIC 16 incorporates the Acos Floating 
Crystal Sound Cell giving a response sub- 
stantially flat from 30-10,000 cps. Perform- 
ance is unaffected by vibration or shock and 
low frequency wind noise. As in the case 
of the MIC 22 described on the left two 
alternative mountings are available for the 
MIC 16 head 

M I C 16-1 ds 

ready for fixing 
toeither British 
or American 
type floor 
stands by 
means of a 

knurled ring. 

PRICE £12.12.0 (Either Model) 

M I C 16-2 is 

a complete 
desk stand unit 
with side cable 
entry, 

COSMOCORD LTD., ENFIELD, MIDDLESEX. TELEPHONE : ENFIELD 4022 
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ON BBC CRITICS 

ere en 
&ItÍbt ïal.CAMM.. 

COMMENTS 
Br 

ALMOST every newspaper in this country 
has a radio and television critic, and for 
nearly thirty years that criticism has, 

on the whole, been adverse. The BBC also 
has its own internal critics and, of course, its 
listener research department. Yet after thirty 
years of criticism the number of licences has 
steadily increased from a few thousand to 12 
millions. 

This raises the question of whether criticism 
of BBC programmes is of value. If we can 
take the theatre as an ordinary example, it 
would appear that the answer is in the negative. 

Bad shows are still put on, and the critics 
give their opinions when it is too late. Why not 
invite the critics to see shows before they are 
put on the air or on the stage ? The bald fact is, 
as far as radio is concerned, that people will buy 
a radio licence even though the programmes are 
uniformly bad, just as in the same e manner they 
will have the telephone laid on even though the 
service after all these years is full of im- 
perfections. 

The BBC is thus in the happy position of 
being able to ignore criticisms in the full know- 
ledge that it will not affect their licence revenue, 
and they can fortify that attitude by the inex- 
orable and ineluctable fact that the critics must 
be wrong and the BBC right, in view of the 
continued growth in the number of listeners. 

Everyone likes to have on tap an instrument 
for listening to important news. No one has yet 
given up a licence because the programmes 
are bad. 

It - has been suggested that competitive 
programmes radiated by commercial broadcast, 
ing stations would keep the BBC on its toes. 
We' do not think so. The BBC cannot make a 
loss; its turnover has consistently increased 
and that is sufficient answer to the critics. This 
argument does not, of course, apply to the live 
theatre. 

RESALE PRICE AGREEMENTS 

THE Government (the one in force at the time 
this goes to press) in its efforts to delude the 

public into believing that the high cost of living 
and the high cost of essential items such as radio 
receivers and batteries is due to profiteering on 
the part of the manufacturers instead of to the 
monstrous Purchase Tax of 66 ; per cent., 

THE EDITOR 
threaten to introduce legislation setting aside 
all of the existing Resale Price Agreements at 
present in force, and thus virtually destroying 
the main reason for the existence of trade- 
associations. The policy adopted by the Govern- 
ment is not to abolish such agreements, but 
to give retailers the right to sell below such 
minimum prices if they so wish, without fear 
of disciplinary action being taken by trade 
associations. 

There has been no call on the part of retailers 
to be permitted to break their agreements 
with suppliers, nor is there any evidence that 
retailers charge more than the fixed price. ` 

Proposed legislation is an attempt to reduce 
the cost of living by taking away some of the 
reasonable retail profits. 

As such agreements have been drawn up at 
the express desire of retailers, the Government 
evidently intended to present to the public the 
impression that trade associations were octopus 
like organisations whose tentacles reached to 
the remotest depths of the purchaser's pocket. 

Fortunately, there is not a retailer in the. 
countrywho. will undersell price -maintained, 
goods, if indeed it is ever introduced. Resolu- 
tions all over the country have been passed 
calling upon the Government to refrain from 
introducing it. Equally, we call Upon the 
Government to reduce and in some cases re-' 
more its profiteering Purchase Tax. -F. J. C. 

19th YEAR 
OF ISSUE 

+a®aaisu®ais99sasaa®9 isaa.la.a34: 
A DELIGHTFUL CHRISTMAS GIFT FOR 

YOUR FRIENDS AND RELATIONS 

si At the present time when many of the good thingsnf 
life are either extravagantly expensive or in short supply, 
the Christmas Gift Season presents many problems. 

There is, however. a simple and effective solution - 
5 you can send your friends and relations special subscrip- 

tions to PRACTICAL WIRELESS. 
Christmas Gift Subscriptions arc not only original. 

but give pleasure and act as a reminder of your good 
V wishes the whole year through. 

O 
AN ATTRACTIVE GREETINGS CARD WILL BE SENT 
IN YOUR NAME WITHTHE FIRST GIFT COPY. 

9 It is simple to arrange, for we can send subscription 
copies to any address, at home or abroad, at the annual 
rate of 13s. 6d. (Canada, Bs.). 

I 
Just write to the Subscription Manager. PRACTICAL 

WIRELESS (Dept. G.2). Tower House, Southampton 
e Street. Strand, London, W.C.2; enclosing; the addresses 

of your friend,. with remittance to cover and we will do 
the rest. 

i n9n'x93+aa®ap'ea>'ºº8a®ii.laOlf+balms®ta®C. 

l 

P 

V 
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Radio Servicing Examination, 1951 
THE Radio Trades Examination 

Board and the City and 
Guilds of London Institute 
recently announced the results 
of the Radio Servicing Certificate 
Examination. 

One hundred and seventeen 
of the 290 candidates, who 
appeared for the examination 
held in May, were able to satisfy 
the examiners in both the practical 
and written tests. Forty-six 
candidates, passing the written 
test only, were referred in the 
practical, while 19 candidates 
who had been referred in the 
practical test in last year's 
examination, completed the test 
this year. 

Chemical Exhibition 

'N impressive Chemical Exhibi-' 
tion, entitled" One Hundred 

Years of Chemistry," was held on 
September 27th in the Manchester 
Civic Centre to mark this year's 
Dalton Lecture of the Royal 
Institute of Chemistry. The 
exhibition, which was presented 
by eight large north-western 
industrial companies, was based 
on the same theme as the 
" Festival " Lecture and was 
delivered by Lord McGowan, 
K.B.E. 

Among the exhibits depicting 
the history of the science in 
various fields was one by Chloride 
Batteries, Ltd., following the 
development of the lead -acid 
storage battery. 

Death of Gramophone Pioneer 
WITH the death of Frederick 

W. Gaisberg, in his 79th year, 
at his Hampstead home on 
September 2nd, a link with the 
fascinating history of the gramo- 
phone was broken. 

Fred Gaisberg was born in 
Washington, D.C., and began 
his professional career as a 
chorister in a local church. 's At 
the age of 21 he became assistant 
to Emile Berliner and helped him 
to perfect the disc record. In 
1895, in Philadelphia, he was 
largely responsible for persuading 
a group of shareholders of the 
Pennsylvania Railroad Co. to 

e 
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subscribe 25,000 dollars with 
which the Gramophone Co. (later 
to become HJVLV.) was founded. 

During 1898 he was appointed 
chief recordist with the newly 
formed Gramophone Co. in 
London and, in 1925, with the 
coming of modern electrical re- 
cording, he was appointed Inter- 
national- Artists' Manager to the 
Gramophone Co. All the great 
personalities of the gramophone 
world passed through his hands, 
including Tamagno, Patti, Melba, 
ChaIiapin, Peter Dawson and, of 
course, Enrico Caruso. 

Although Fred Gaisberg made 
London his home and the centre 
from which he made many world- 
wide recording expeditions, he 
retained his American citizenship 
to the end. 

Radio at the Motor Show 
AT this year's Motor Show, 

E. K. Cole, Ltd., showed 
a full range of car -radio models. 

Models were mounted on the 
dashboards óf famous cars, such 
as the Austin " Princess." and 

" Sheerline," Alvis three -litre, 
Daimler, Bristol and Jaguar. 

The C.R.117, a six -valve super - 
het with provision for pre-set 
medium -wave stations and free 
tuning on long and medium 
wavebands, was exhibited in 
variations for Ford, Daimler and 
Alvis and a version designed to 
operate up to four speakers. 

On view also was the C.R.)1 
short-wave model, incorporating 
such radio requirements as band - 
spread tuning, seven short-wave 
ranges, push-pull output and 
three -position tone control. 

Sound Recording and Reproducing 
Equipment Exhibition 

AT the Portsmouth City Council 
Chambers on Thursday, 

October 11th, was held an Exhibi- 
tion of Sound Recording and 
Reproducing Equipment 
organised by the local centres 
of the British Sound Recording 
Association and the Institution 
of Electronics. 

Eleven exhibitors took stands 
in the Minor Hall and demon.stra- 

At the Post Office Research Station at Dollis Hill, a piece of quarts 
is being sliced by a diamond wheel in the process of makingH.F. crystals: 
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Hens of the latest magnetic tape 
and wire recorders, as well as 
high -quality pick-up, amplifier 
.,rid loudspeaker combinations 
were given between 5 and 10 
p.m. In the main Council 
Chamber Mr. J. W. Clark demon- 
strated a tape recorder, as 
supplied to ,the Admiralty, which 
is capable of twin -track recording 
at lin. per second. 

World's First Wireless College 
OCTOBER 12th marked the 

50th birthday of the first 
wireless college in the world. It 
wac opened by Marconi's Wireless 
Telegraph Co., Ltd. 

It was moved to the Chelmsford 
works in .1904 and was re-estab- 
lished at its present site in Arbour 
Lane in 1920. It has since become 
one of the finest technical colleges 
in the world. 

Facility for Amateurs 
1ROVIDED that no inter- 

ference is caused to Govern- 
ment services, radio amateurs in 
the -United Kingdom will soon be 
allowed to use Frequency Modu- 
lation on frequencies within the 
band 144.5 to 15.5 Mc/s. 

This follows negotiations be- 
tween the G.P.O. and the Radio 
Society of Great Britain, and the 
progress and situation will be 
reconsidered after one year. 

Broadcast Licences 
THE following figures show the 

appreiximate numbers of 
licences issued during the year 
ended August, "1951: 

Region Number 
London Postal .. 2,359,000 
Home Counties .. 1,656,000 
Midland . 1,757,000 
North-eastern 1,921,000 
North-western 1,621,000 
South-western .. 1,074,000 
Welsh and Border 

Counties .. 733.000 

Total England and 
Wales .. . 11,121,000 

Scotland . 1,113,000 
Northern Ireland .. 210.000 

Grand Total 12,444,000 

The above total includes 933.050 
television licences. 

THE following meetings of the 
Institution will be held 

during November, 1951 : 

Londo,, Section.-Wednesday, 
November ember 21st, 6.30 p.m., London 

School of Hygiene and Tropical 
Medicine, Keppel Street, Gower 
Street. W.C.l : " Developments 
in High Frequency Transmitter 
Cables," 11. C. Mildner (Telegraph 
Construction & Maintenance Co i 

North-eastern Section.-Wedne -_ 

day . November 14th, 6 p.m., 
Neville Hall, Westgate Street, 
Newcastle -on -Tyne : ` Television 
Aerial Design," G. L. Stephens 
(Belling & Lee). 

Scottish Section.- 
-Thursday, Nov- 
ember 8th, Insti- 
tute of Engineers 
and Shipbulders, 
Glasgow, 7 pail. : 

" The Brain as a 
Piece of Communi- 
cation Equip- 
ment," H. W. 
Shipton, A.M., 
Brit.I.R.E. (Burden 
Neurological Insti- 
tute, Bristol). 

The above three 
meetings will be 
held jointly with 
the Scottish Sec- 
tions of the Insti- 
tute of Pin 

South Midlands 
Section. -Wednes- 
day, November 
14th. To be held 
in Rugby. Details 
may be obtained 
from the Local Hon- 
orary Secretary. 

11"est Midlands.- 
Tuesday, Novem- 
ber 27th, 7 p.m., 
Wolverliampton 
and South Staffs 
Technical College. Details may 
obtained from the Local Honor- 
ary Secretary. 

British Dry Batteries Standard 
THIS British Standard pre- 

scribes the dimensions and 
performance of a range of dry 
batteries for domestic radio re- 
ceivers and allied equipment. 
Experience has shown that the 
information in B.S.397 : 1946, 
" Leclanché -type Primary Cells 
and Batteries," in respect of dry 
batteries for radio receivers, is in- 
adequate in the light of present- 
day needs and it was,therefore, 
decided that requirements for 
such batteries should be the 
subject of a separate British 
Standard. 

This Standard, therefore, has 
been prepared and embodies the 
relevant data from B.S.397 to- 
gether with details of the sizes of 
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radio battery plugs and a descrip- 
tion of the- connectors. The 
provisions of B.S.397, in so far as 
they apply to radio receivers, are 
therefore superseded by the 
standard. 

Copies of this standard may be 
obtained from the British Stan- 
dards Institution, Sales Dept.. 24, 
Victoria Street, London, S.W.1, 
price 2s., post free. 

hr this part of the G.P.O. Research Station 
water-soluble piezo-electric crystals are being; 

"grown " in various solutions. 

Royal President 
TT is announced that H.R.H. 

The Duke of Edinburgh, K.G., 
F.R.S., has graciously accepted 
the office of President of the City 
and Guilds of London Institute 
for the Advancement of Technical 
Education. He was elected. at a 
Special General Meeting of the 
Members of the Institute on 
September 21st, 1951. 

B.S.R.A. 

0N Friday, November 16th 
next (7 p.m.) at the Royal 

Society of Arts, John Adam 
Street, Adelphi, London, W.C.2, 
a Lecture on " Electrical and 
Mechanical Problems of Record 
Reproduction_" will be given by 
K. R. McLachlan and R. Yorke 
under the auspices of the British 
Sound Recording Association. 
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A NEW SERIES 

3. -FURTHER TECHNICAL NOTES AND AN INTRODUCTION T 

By J. F. Golding 

(Coutirueel from page 517 November issue.) 

ACERTAIN amount of A.M. is superimposed on 
the F.M. output from the transmitter.. This 
arises from -two sources, the modulated 

oscillator itself and the amplifying stages. 
The A.M. from the oscillator is produced because 

when the gm of a variable -mu .valve is altered by 

-r 

e/ 
1 BUM - 

a II\---1\li ' Response --1% 1 - Amplr'fler -Out -1 
WI . _--- 

1IN 1111M211 SI 
A -` 

10 NW p 
ut Power r ---- 

- -- ran ----- 50 roo /50 
Frequency Off Tune Ac/s) 

Fig. 5.-Composite graph, illustrating the introduction of 
A.M. on an F.M. signal when passed through a tuned stage 
having a response as shown in A. Note that the output power. 
waveform in C is really the shape of the resultant amplitude 

modulation envelope. 

the grid voltages the anode 
resistance also varies by a 
small amount. This has the 
effect of placing a varying 
resistive load across the oscil- 
lator and, by so doing, modu- 
lating its output voltage. It 
can be reduced to a minimum 
by using a balanced reactor 
circuit consisting of two 
reactor valves in push-pull, 
one acting as a variable 
inductance and the other as 
a variable capacitance. It 
can be seen from Fig. 2 that 
the capacitance of a capaci- 
tive reactor is directly pro- 
portional to its gm whereas 
inductance of an inductive 

HT -t 
45V 

/CTf 
45V. 

F.M. RECEIVERS 

reactor is inversely proportional. With the AK 
signal applied in anti -phase to the grids of the 
valves the effects of their reactance changes are 
additive while the changes in anode resistance cancel 
each other. 

The A.M.-introduced in the R.F. amplifier stages 
is due to the fact that, as' the signal frequency 
is being swept through thé hump of the ampli- 
fier frequency response characteristic, the gain 
of the amplifier is being effectively varied as 
shown in Fig. 5. This is a composite graph, 
in which the signal frequency is plotted against 
time in Section A, the response curve of the 
amplifier is shoe in Section B, while Section 
C shows the- resultant relative change in output 
power level. The diagram shows quite clearly 
that, as the deviation approaches maximum in 
either direction, the amplifier gain falls so that 
the peak of the response curve is traced out 
by the output power for each half cycle of the 
modulating frequency. This results -in ampli- 
tude modulation at twice the frequency of the 
A.F. modulating signal. 

This effect can be reduced to a nsininium 
by using hand -pass amplifiers of careful design; 
having a 'pass -band of three to four times the 
maximum deviation. The 'bandwidth of the 
BBC F.M. station at Wrotham is approxi- 
mately 240 ke Is ; maximum deviation is 75 kc rs. 

This latter type of amplitude modulation is 
also introduced by the tuned stages of an F.I. 

L2 

/O 

Complete Limiting 

5 IO r5 20 25 30 35 40 45 50 55 
RF Input Volts 

(a) Saturated Amplifier (b) Response of Saturated Amplifier 
Fig. 6. Basic circuit and typical response curve of an amplitude limiter of 

the saturated :amplifier type. 
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receiver. For this reason and also to eliminate any 
spurious A.M. caused by noise voltages, a device 
known as an amplitude limiter is always included as 
the last stage, before the demodulator. The action 
of this limiter is virtually to flatten the peaks of 
the E.F. waveform so that the output is of constant 
amplitude irrespective of the input variations. 

Amplitude Limiter 
The most common type of amplitude limiter is a 

saturated amplifier, a circuit of which is shown in 
Fig. 6 (a). It consists of a tuned amplifier using a 
short grid -base pentode, which is operated under 
clay, O conditions by the self -bias action of a grid - 
leak and capacitor. Here the grid and cathode 

Response 
of 

Tuned Circuit 

Resonance 

7.-Using a mistuned resonant circuit to convert 
F.M. to A.M. 

believe as a diode with the grid -leak resistor as the 
diode load. During each positive peak of the R.F. 
voltage, this diode conducts and discharges the 
grid capacitor. At the negative peaks, however, 
the diode does not conduct so that the capacitor 
discharges through the resistor. This discharge 
current causes a negative voltage drop across the 
resistor, proportional to the peak R.F. voltage. 

The valve is operated with low anode and screen 
voltages. sufficient R.F. voltage being applied to the 
grid to bias the valve to cut off at negative peaks and 
to saturate at the anode bend of the Ia,/Fg 
characteristic at positive peaks. 
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It is important that the R.F. drive voltage is 
sufficient completely to saturate the valve or it will 
behave as a leaky -grid detector causing con- 
siderable distortion in the final audio signal. The 
curve in Fig. 6(b) shows a typical limiter character- 
istic, from winch it can be seen that. complete limit- 
ing first occurs for an input of 5 volts. The valve 
would normally be operated with an input of 
approximately twice this value. - 

Having passed through the limiter, the signal 
is now fit for application to the demodulator, which, 
in its simplest form, may consist of a single -tuned 
circuit resonating at a frequency above or below 
the mean carrier by an amount slightly exceeding 
the maximum deviation frequency, followed by a 
simple diode detector. The action of such a device 
is shown graphically in Fig. 7, from which it can 
be seen that the F.M. is simply converted to A.M., 

X 

AF 
Output 

Ri 

Limiter 

Fig. 8.-Basic circuit of amplitude discriminator. 

which may be applied to an orthodox type of 
detector. This method is not by any means satis- 
factory because the linear portion of the resonance 
curve is so short that, for any but the smallest 
deviations, considerable distortion is bound to 
occur. 

One of the most commonly used types of de- 
modulator circuit is the amplitude discriminator, 
which consists of two circuits of the type described 
in the previous paragraph, connected back to back, 
as shown in Fig. 8. Tuned circuits A and B are 
adjusted to resonate at frequencies symmetrically - 

spaced above and below the carrier respectively, the 
spacing from the mean carrier being rather more 
than the maximum deviation. 

Then, while the 'carrier is unmodulated the 
voltages across resistors Rl and R2 are equal and 
opposite so that the voltage between point X and 
chassis is zero. When modulation is applied, 
however, as the signal frequency deviates high, it 

L I L2 Di 

Limiter 

F'e. io.-Basic circuit of Chase discriminator. 
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approaches the resonance of circuit A, causing the 
p.d. across Rl to ùicreasè while that across R2 
decreases to give a positive voltage at point X. 
Then, as it swings low towards the resonance of 
circuit B, the reverse action occurs with a resultant 
negative voltage at point X. The voltage at this 
point, therefore, varies directly with the signal 
frequency and may be fed to the audio amplifier 
stages. The response characteristic of tins type of 
demodulator is shown in Fig. 9. 

An alternative type of discriminator circuit is 
shown in its basic form in Fig. 10. This type is 
known as a phase discriminator, and operates by 
virtue of the fact that the voltages across the 
windings of a tuned transformer are normally 
90 deg. out of phase. It has the advantage that 
only one tuned transformer is Used, resonating at 
the centre carrier frequency. 

When the carrier is unmodulated - half the 
secondary plus the full primary voltage appears 
across each diode. 

When the frequency swings off tune in either 
direction the secondary circuit reactance becomes 
either more capacitive or more inductive so that the 
voltage across L2 becomes either more or less than. 
90deg. out of phase with that across L1. This 
throws the voltages across the two diodes out of 
balance so that an A.F. voltage between points 

and y is directly proportional to the frequency 
swing. 

In addition to this phase change, the amplitude 
is varied by the change in frequency. 'up to a point 
these two effects are additive, but if the frequency 
deviation is too great, the amplitude change will 
reverse, having a negative effect, and distort the 
final A.F. output. Due to this amplitude change, 
the response characteristic is very similar to that 
of an amplitude discriminator, as shown in Fig. 9. 

In order to improve performance and to provide 
for convenient connection into the receiver circuit, 
both of these basic types of demodulator are used 
in a somewhat modified form in actual practice. 
However, as it is necessary to consider the receiver 
as a whole in order fully to understand the reasons 
for these modifications, these' 
points will now be dealt with. a:po/e 

Aerial 
Reception of F.M. Signals 

A frequency modulation re- 
ceiver differs from its amplitude 
modulation counterpart in 
only two major respects. A 
discriminator circuit takes the 
place of the usual detector 
and is always preceded by an 
amplitude limiter to eliminate 
any spurious A.M. which may 
be present in the signal. 

Without- being too pedantic, 
the limiter and discriminator 
may be regarded as a single unit and called the 
demodulator. This is an efficient but not very 
sensitive device because, aá explained in the 
previous article in this series an R.F. input of 
approximately 10 volts is necessary to ensure 
complete limiting. If the receiver is to be reasonably 
sensitive, it is obvious that the demodulator unit 
must be preceded by a high -gain amplifier. Since 
it is extremely difficult to amplify V.H:F. signals 
directly, particularly with variable tuning, a T.R.F. 

RF 
:Amplifier 
65-473Mc/á 

WIRELESS December, 1951 

receiver cannot be used for broadcast F.M. recep- 
tion, a superheterodyne being the only type suitable. 

The block schematic diagram shown in Fig. 11 is 
identical with that of the equivalent A.M. receiver. 
except that the composite F.M. demodulator 
replaces the simple A.M. detector. There are, 
undoubtedly, variations on this plan ; for example, 
receivers situated close to the transmitter may well 
do without the R.F. stage preceding the frequency. 
changer. Alternatively, some designers may favour 
a double heterodyne system, which certainly ha- its 
advantages and will be discussed later in this series.. 
However, as the straightforward set up of one R.F. 
amplifier stage, followed by a simple superhetero- 
dyne circuit, has proved to be the most satisfactory 
for F.M. communication receivers and for the 45 
Alois band broadcast work in the U.S.A.; there is 
no reason to suppose that it will not prove equally 
satisfactory on the 90 Mcjs band broadcasts in this 
country. 

The Receiving Aerial 
Having broadly decided on the general arrange- 

ment of the receiver, we are in a position to consider 
each section in some detail beginning, logically, 
with the aerial. 

It has now been definitely accepted, as a result of 
extensive tests, that for V.H.F. broadcast work, 
horizontally. polarised waves do provide a more 
efficient link. It may, therefore, be taken that all 
F.M. broadcasts in the near future will use horizontal 
as opposed to vertical polarisation, three transmitting 
aerials of this type having already been erected. 

The most suitable type of receiver aerial is, then, 
a horizontal half -wave dipole tuned to the centre of 
the frequency hand in which it is intended to 
operate. Its overall length should be rather less 
than half the dimensional wavelength of its 
resonant frequency because, owing to a phenomenon 
known as the end effect, the effective length of a 
tuned aerial is about 5 per cent. greater than its 
physical length. 

In order to cover the wave -band required as 
efficiently as possible, a folded dipole is sometimes 
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ii.-Blocie seinunatic of an F.M. receiver. 
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used, in which the elements of the aerial are bent 
back oh themselves to form a flattened loop. 

. These types of aerial are sensitive only to waves 
approaching from a direction at right angles to the 
aerial elements. They can be made uni -directional 
by the addition of a reflector rod rather more than a 
half wavelength long and spaced parallel to the aerial 
itself by about a quarter wavelength. The direction 
of sensitivity is, of course, away from the reflector. 

(To be continued.) 
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WHILE we never associate wave -traps with the 
modern selective broadcast type superhet, 
this old aid to selectivity can be effectively 

used in conjunction with the simpler types of 
short-wave receiver, such as the straight detector 
and unttmed H.F. arrangements. 

For example, it is well known that some top.band 
listeners are troubled with breakthrough from the 
local third programme transmitter. A wave -trap 
consisting of a suitable coil and tuning condenser 
capable of being tuned to the frequency of the 
offending transmitter, placed in series with the 
receiver aerial, will effectively remove the interfering 
transmission. 

R1116, R1116A 
Some of thèse receivers are prone to the defect 

of the reception of 40 -metre signals, while switched 
to the 80 -metre range. On the other hand, some 
are not. These repeat points are not, in the writer's 
opinion, a straightforward case of second channel. 
While an I.F. trap circuit in series with the aerial 
or, alternatively, across aerial and earth sockets of 
the ordinary super would in most instances effect 
a eure, it is not so simple in this instance. 

The 111116 is a double frequency -changing super, 
the I.F.s being 1,700 kc/s and 100 kcjs, and this 
rather complicates matters. While I -would not 
claim at the moment that the defect is definitely 
due to one particular thing, I am of the _opinion 
that the generation of spurious harmonics has 
something to do with it. At some future date I 
hope fully to investigate this problem. 

The most satisfactory method of removal would 
undoubtedly be the addition of tuned H.F. stage. 
Those who experience this trouble, however, might 
care to try a series aerial wave -trap, consisting of 
a 100 pF tuning condenser and a 4 -pin coil capable 
of tuning through the 40 -metre band. If you have 
on hand one of the single winding TR9 receiver 
tuning coils, this is ideal for the purpose. 

The procedure is as follows. Fit the tuning coil 
in series with the aerial lead, and parallel tuno it 
with the 100 pF tuning condenser ; if possible use 
a slow-motion tuning dial. Switch the receiver to 
the 80 -metre range. Tune in the undesired 40 -metre 

MOUE gf 
BREAKTHROUGH WAVE -TRAPS AND 

SHORT-WAVE ADAPTORS 

By A. W. Mann 

'phone transmission. While doing this the Wave - 
trap tuning condenser should be set at its minimum 
capacity. Next, tune out the undesired 40 -metre 
'phone transmission with the wave -trap. 

This simple device will be found to be very 
effective. Once set, a considerable portion of the 
band can be covered without further adjustment, 
and it is not such a tiresome idea as might first 
appear. 

Signial Strength Measurement 
The best types of communication receiver are 

either fitted with a built-in " S " meter, or have 
provision for plugging in a suitable one which has 
been specially produced for use with the model. 

Even so, the calibrated values as shown on the 
meter scale are only arbitrary, and S9, plus so many 
dbs as shown on the `.` S " meter scale of one 
particular receiver, may differ when compared with 
another of different make. This, however, is a 
controversial subject. Nevertheless, most amateurs 
regard their " S " meters as a useful guide and not 
as a precision instrument. 

The simpler type of receiver cannot be fitted 
with an " S ,, meter, but use can be made of a 
calibrated volume control. The procedure to adopt. 
in calibrating is to tune in the loudest transmission 
consistently received and calibrate in " R " 
strengths. Adjust the volume control until this 
signal just disappears. Call this E9 and follow up 
by searching for signals of proportionate volume, 
which will enable you to calibrate the volume 
control dial from R1 to R9. 

Now this idea is easier to write about than to 
put into practice. The writer, however, did it 
with a fair measure of success some years ago. 
Some concentrated listening is called 'for and one 
must have a good idea with regard to relative 
signal strengths. 

Admittedly, the use of a variable potentiometer 
or a variable resistor has disadvantages, but the 
advantage of the system is that one's idea of R8 
does not vary from hour to hour and the entries 
in the log possess some measure of consistency. 

One listener's idea of R8 may differ from that of 
another and much depends on individual ideas of 
relative signal strengths u -hen first calibrating the 
control. Just as the " S " meter is a useful guide, 
the calibrated volume control is an improvement 
on sheer guesswork. 

Receiver Calibration 
The present trend is to calibrate directly on the 

tuning dial plate, specially designed dials being 
available for the purpose. Beginners, however, 
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should remember that the graph method of plotting 
frequency against dial readings has much to 
recommend it and is, in some instances, more 
accurate than the direct Method. 

Doubts arise when the calibration of receivers 
which incorporate bandspread is under considera- 
tion. A well-known commercial type communica- 
tions receiver of some years ago had two coma 
paratively large tuning dials, one for band setting, 
and the other for bandspreading. 

This was an ideal arrangement in a big receiver 
in whieh the front panel was of comparatively large 
size. In the case of the simpler and smaller home - 
constructed receivers this method would call for 
rather smaller dials and, in the writer's opinion, 
would make direct calibration somewhat difficult. 

The best method is, I think, to use one large 
dial for direct calibration, and a smaller one fitted 
with a 100 or 180 deg. scale. The first point we 
i must consider is which dial should he calibrated 
direetly-the bandspread or the band setter. I 
very much favour the latter. This will allow us to 
tune to a definite part of a band, and then band - 
spread via the degree scale tuning dial. 

The reason for making this suggestion is that 
in order to calibrate a band -spreading dial covering 
all bands from IO to 160 metres the dial plate would 
have to be a comparatively large one. 

Ganged tuning condensers with built-in band - 
spread units were common to certain American - 
made communication receivers in pre-war days. 

Similar types are being produced in this country. 
They are at present, I understand, for export 
only, Models Suitable for inclusion in home con- 
structed T.R.F. and súperhets, when available on 
the home market, should prove to be very popular. 

S.W. Adaptors- - 

In a recent article we briefly discussed short- 
sc ave converters for use with receivers in which one 
or more H.F. stages are used. Above is shown a 
suitable circuit for use with the regenerative 
detector type. 

The layout should follow -on the lines of the 
simple one -valve regenerator receiver, several of 
which have been described in this journal. 

The four -pin plug can be made from a discarded 
four -pin battery valve type base, and a three -wire 
flex lead used as the coupling medium, the detector 
valve which has been removed frein the set being 
replaced with the four -pin plug. 

Check up the filament connections of the set and 
make sure which is the earthed side. The lead from 
the appropriate pin should be coupled to the earthed 
side of the adaptor filament. 

Note that only the anode and filament pins of 
the adaptor plug are used. There is no connection 
to the grid pin of this plug. 

Follow this by fitting the detector valve into the 
adaptor valveholder. Remove aerial lead from the 
aerial terminal or socket of the set and transfer it 
to the aerial terminal of the.udaptor. 

It will be noted that in plugging in the adaptor 
we have cut out entirely the detector stage of the 
receiver and only use the L.F. amplifier section, 
all tuning being carried out by means of the 
adaptor tuning controls. Two things should be 
checked, however, before the adaptor is built. -First 
note if the set L.T.-- or L.T.- is joined to earth. 
Whichever it happens to be, the adaptor should 

be wired up the sameway. While I mention this 
point, it is many years -since the L.T.+conneotion 
was in common use, and such receivers would, in 
my opinion, back -date a little too far to be worth 
considering for use. 

A few remarks relative to adaptors may be of 
interest. Lay out the components and sire them 
up so that the wiring is short and as direct as 
possible, keeping grid and anode leads apart. A 
unit of this type can be built on a metal -faced 
baseboard, although a small chassis would be 
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An H.F. stage for use with a regenerative detector. 

better. Do not, however, cramp the Iayout. On 
theother hand, don't arrange the components so 
that excessively long leads are required. Fit 
slow-motion dials for tuning and regeneration. 

While selectivity will only be equal to that of 
the average regenerative detector type non-H.F. 
receiver, good results are possible otherwise. 

Some years ago the writer decided to build a 
short-wave adaptor on ultra -short-wave lines. 
This proved a success as it tuned down to 5 metres. 

Furthermore, due to the ultra -short-wave 
technique adopted in its construction it was far 
ahead of anything else then in use on the higher 
ranges. 

Short-wave adaptors are less popular now than 
they were in pre-war days, but as there may be 
some of the younger generation with an old. B.C. 
receiver to hand who would like to try short-wave 
listening, I thought it worth while to comment en. 
this subject as it will enable them to enjoy loud 
speaker. reception of the most powerful trans- 
missions at low cost. 

BUILDING THE 
"PRACTICAL TELEVISION" RECEIVER 

Price 3/6, or 3/9 by post 
Full-size Blueprints (3 sheets) 10/6 

From GEORGE NEWNES, LTD., Tower House, 
Southampton Street, Strand, London, W.C.2. 
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Interference 
IN future those who complain to the Post Office of 

electrical interference with their reception will 
be handed a pamphlet which tells them how they 
can make simple tests to ascertain whether the 
trouble is due to a faulty receiver or inefficient 
aerial and earth system. 

Interference due to such causes should not be 
referred to the Post Office Interference Investigation 
Service, but should be dealt with by the owner of 
the receiver, or his radio dealer. 

None of my readers would complain to the Post 
Office, of course, without being quite sure that the 
aerial and earth system was in good order. 

When it is known that the interference is due to 
causes outside the control of the owner of the set 
he should fill in the form at the end of the pamphlet 
enlisting the services of Post Office engineers to 
track down the source of the trouble. 

I am informed that this new method of dealing 
with complaints of radio interference has been, 
adopted because in a large proportion of the cases 
investigated by the Post Office, it was found that 
the cause was due to faulty receivers, or to faulty 
aerial and earth systems. 

_Heavy calls are made upon the P.O. I.I.S. and it 
is hoped by this new method to effect an appreciable 
reduction. - 

About Nickel 
IWAS only able very briefly last month to deal 

with the criticism I had -received from one 
who informed me that, if we detach a piece off a 
magnet, it will try to attach itself to any pieces 
of iron, nickel, etc. I said that nickel was a non- 
magnetic material. What I really intended to 
imply was, of course, that by comparison with 
iron. for example, it is only weakly magnetic. 

I have a piece of pure nickel, which is only just 
attracted by a powerful car -magneto magnet. A 
piece of nickel supplied by the Mond Nickel Cor- 
poration just limply attaches itself to the magnet. 
According to the textbooks nickel has a saturation 
value of 6,150 gauss, and a permeability (H = 10 
oersted/cm.) of 400. I am well aware that nickel 
is used in special alloys such as permalloy, nickeloy, 
and other of the nickel steels. It is, of course, a 
well-known fact that all materials are magnetic 
though most so feebly that to all intents and 
purposes they are practically non-magnetic or the 
effect is swamped by much larger paramagnetism 
or ferromagnetism. Many thanks to the three 
readers who wrote to correct me on this point. 
I am wiser now. 

P.T. on Radio Batteries 
IAM glad to note that at the Autumn Conference 

of the National Chamber of Trade attention 
was drawn to the anomaly created by the imposition 
of purchase tax on radio batteries, which aro 
largely used by rural workers and others in areas 
where electric mains are not available. Requests 
have been sent to the Govern scent to remove the 
injustice by abolishing purchase tax on batteries 
and accumulators used for radio receivers. 

Competition from TV? 
THE rapid strides at present being made in 
! television might lead one to suppose _ that 

experimenters were deserting radio and devoting 
their attention to TV. Such, however, is not, in 
fact, the case. More people than ever are inter fisted 
in building receivers. Each year there is a new 
influx of youngsters who become interested in 
radio for the first time. Technical journals are 
rather apt to overlook the needs of these beginners, 
and to omit articles of an elementary nature. The 
fact is that year by year the same old elémen ary 
story must be told. This may be distasteful to, or 
considered a waste of space by, the experienced man, 
but we must remember that we were all_ inex- 
perienced once. 

The proprietors of this journal publish a very 
elementary book on radio entitled Everyman's 
Wireless Book." Its sales have reached enormous 
proportions and it is now in its tenth edition. It 
is an excellent primer for the very beginner, and 
indeed is used for that purpose in many schools. 

Memorial to Baird 

IAM pleased to note that the London County 
Council has decided to erect a commemorative 

plaque to John Logie Baird on the front of 22, 
Frith Street, Soho. This plaque is the 200th 
to be erected or re -erected by the Council since 
1903. It will be circular in shape and the inscrip- 
tion in white letters on a blue background reads : 

LONDON COUNTY COUNCIL 
IN 1926 

JOHN LOGIE BAIRD 
1888-1946 

FIRST DEMONSTRATED 
TELEVISÌON " 

Baird was born in Scotland and was educated at 
the Royal Technical College, Glasgow. He moved 
to Hastings where a house in Queens Avenue bears 
a plaque recording the experiments in television 
which he conducted there in 1924. At the begin- 
ning of 1926 he occupied the attic laboratory in 
Frith Street, where the plaque is erected. 

It was on Tuesday, January 26th, 1926, that he 
carried. out the world's first demonstration of tele- 
vision before an audience consisting of about 40 
members 'of a Learned Society. The image was 
transmitted from one room to another. The 
apparatus is now in the Science Museum. 
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Radio Receiver Design at V.H.F.-2 
FADING : ATMOSPHERIC INTERFERENCE : OSCILLATOR STABILITY : TUNED CIRCUITS 

By G. P. Lowther 

(Con!inuel from, page 50S November issue.) 

Fading 
IT has sometimes been stated that V.H.F. trans- 

missions are not susceptible to fading, at any 
rate until communication is attempted over 

greater than optical range, i.e., when propagation 
depends upon refraction of the earth's atmosphere. 
Actually, this statement should he slightly modified ; 

no rapid fading is encountered, but there may be 
variations of several decibels with changes in 
atmospheric conditions, particularly when there are 
unmixed layers of warm and cold air above the 
surface of the earth. Whilst fading does not prove 
troublesome, multi -path propagation may do so, 
however. Fig. 4 shows how such conditions may 
arise. 

Fortunately, such conditions do not usually 
IransMitting 

Aerial 
/mceiving 

Direct Wave Aerial 

Fig. 4.-This diagram shows how a signal can be 
split up in radiation. 

prove troublesome unless transmissions susceptible 
to phase distortion are involved, e.g., television, 
where multi -path propagation may produce ghost 
images, or multi -channel radio telephony in which 
cross -talk may be caused. In the case of such 
transmissions, aerial sites and ground slopes must 
be carefully selected, and antennae which dis- 
criminate vertically as well as horizontally (e.g., 
rhombics) should be employed. Single channel 
telegraphy or telephony such as the amateur is 
likely to use will not be appreciably affected. 

Not only is transmission at V.H.F. optical, but 
it is considerably influenced by objects placed in 
the path of the radio waves. For instance, it was 
noticed in one case that reception was much better 
during the winter than the summer months, and 
investigation proved this to be due to the fact that 
the radio path was through a thin screen of trees, 
the foliage of which in summer caused an apprecia- 
ble reduction in signal strength. Metal objects, 
buildings, etc., produce far more troublesome 
effects, and apart from giving reflections, may 
completely block reception if located in the optical 
path. When experimenting at V.H.F. it is therefore 
advisable to try various posi=tions for the aerial 
until optimum reception is obtained. (This twill 
not necessarily be the most obvious. one.) 

Atmospheric Interference 
Atmospheric interference is seldom troublesome 

at V.H.F., but severe interference is often caused by 
man-made static such as motor -car ignition 
systems. Fortunately the radiation is chiefly over 

the surface of the ground and its effect is much 
reduced if the aerial is well elevated. 

A rather peculiar form of interference is some- 
times evident at V.H.F. and is often difficult to 
cure. It is found that metallic objects making looe 
or scraping contact, even though connected to no 
other apparatus, cause noises in the receiver, 
which can only be prevented by bonding the wires 
which give rise to the interference to earth or to 
each other or by separating the offending 
objects. 

Above 30 uze/s 
The advantages and disadvantages of working 

at frequencies above about 30 me/s thus depend 
upon the conditions of transmission required and 
may be summed up as follows : If wide -band trans- 
mission is necessary, i.e., the band -width is of the 
order of 1 me/s or greater, very high frequencies 
must be used even though this necessitates relay 
station working owing to the propagation being 
limited to optical distances. Where band -widths 
between about 50 kc/s and 1 me/s are required, as in 
commercial frequency - modulated transmissions, 
it is impossible to make use of the short-wave band 
owing to selective fading if the sky wave is used, and 
while propagation on medium or long waves is 
theoretically possible, considerations of available 
ether space make this impracticable and Once more 
recourse must be had to V.H.F. working. 

Commercial narrow -band transmission for enter- 
tainment or cultural purposes is - not, however, 
easily adapted to working above 30 me/s, i.e., below 
10 metres, because not only would such services 
provide only limited local reception, but tuning 
-would be extremely sharp and calibration of 
stations would be almost an impossibility. For the 
amateur, however, these last two considerations are 
of far less importance and experimental work at 
these frequencies opens up a wide field of research. 
The cost of constructing suitable apparatus is not 
great and much work can be done with the help of 
a small local oscillator, the construction of which 
will be described in a later article, though even 
this is not essential. 

Before discussing actual design considerations, 
one more question must be answered, the hoary 
problem of " straight versus superhet." While for 
long, medium and short-wave working no other 
type of receiver can compare with the superhet for 
sensitivity and selectivity, the problem is somewhat 
different at V.H.F. as the efficiency of frequency. 
changers falls off rapidly above about 50 Me/s, and 
therefore apart from the reduction' in gain, the 
performance deteriorates as the receiver is in- 
herently more noisy as will be shown later. Also, 
since it is normally unnecessary to provide a large 
percentage change in the frequency to which the 
receiver is tuned, the advantages of fixed frequency 
amplification obtained with a superhet are 
reduced. 
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scillator Stability 
Another difficulty is that of maintaining a 

sufficient degree of oscillator stability for narrow- 
band transmissions. Nevertheless, the superhet 
remains the receiver of choice, since it reduces to 
a minimum the number of circuits operating at 
signal frequency. The frequency -changer may be 
incorporated in a complete receiver or used as a 
converter with an intermediate frequency of 10 
Mc s-40 Me/s. 

It is, of course, possible to employ super -regenera- 
tion at V.H.F., and circuits of all three types of 
receiver will be described later. 

Fg. 50.-Single parallel circuit. 

Fig. '6-A tapped parallel circuit. 
The step-down voltage ratio = r. 

The table below compares propagation at 
V.H.F. with that at lower frequencies : 

Tuned Circuits 
Not only is valve technique different, but tuned 

circuits must be treated rather more carefully at 
V.H.F. than at lower frequencies. They may be 
roughly classified as narrow and broad band, 
though what is called narrow at V.H.F. would be 
termed broad at lower frequencies. In other words, 
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the narrowest band width that can be expected is 
of the order of several hundred kilocycles. Any 
greater degree of selectivity must be achieved in 
subsequent I.F. stages. For experimental amateur 
work it is clearly unnecessary to work with band- 
widths of the order of megacycles, particularly as a 
reduction in gain would result, but since many 
commercial and other transmissions employ broad- 
band working, suitable tuned circuits will be 
briefly described. 

1. Narrow band circuits. 
(a) Single parallel (Fig. 5a). 
(b) Single parallel with untuned primary (Fig. 5b), 

Fig. 5b. -An untuned primary is shown here. 

Fig. 7.-A series circuit. 

(e) Tapped parallel (Fig. 6). 
(d) Series (Fig. 7). 
2. Broad -band circuits. 
(a) Double parallel (Fig. 8). 
(b) Common inductance coupled -shunt (Fig. 9), 
(e) Common inductance coupled -series (Fig. 10), 
(cl) Parallel staggered. 
(e) Series staggered. 
Figs. 5 to 10 show diagrammatically the most 

convenient circuits for use at very high frequencies. 
(H.T, blocking condensers, cathode resistors, etc.; 

Long waves 
150-300 he/s 

(2,000-1,000 m.) 

Medium waves 
500-1,500 kc/s 
(600-200 m.) 

Short waves 
3-30 me/s 
(100-10 m.) 

Very short waves 
30-300 me/s 

(10-1 m.) 

Ground 
wave 

-Strong - absorbed 
very slowly 

Absorbed more 
rapidly 

Not normally used Used over optical 
range 

Sky ware Same order as 
ground wave 

Causes interference 
at night 

Provides long -dis- 
tance reception 

Lost in outer space 

Fading Slow and slight Troublesome at 
night 

Considerabio, 
varied and some- 
times selective 

Negligible over 
short distances 

Power 
regnied 

Very large Large Medium Small 

Aerials Very large, a idly Large and usually 
non -directional non -directional 

Medium, are usually 
beamed 

Small, and easily 
made directional 
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are omitted as these do not normally affect the 
operation of the tuned circuit.) Before analysing 
them a simple example will be given to justify the 
statement that wide -band coupled circuits are only 
necessary in special eases. 

Ct (tuning capacity)=20 pF (IepF). Assume f= 
40 Mc/s. 

RL (impedance of anode circuit to earth, including 
losses)=40,0002. 

C. (output capacity of valve including strays)= 
7pF.' 

Rg (impedance of following grid circuit to earth, 
including losses) =10,0002. 

C. (input capacity of following valve including 
strays)- 10 pF. 

Then, as will be shown later, the bandwidth of the 
circuit shown in Fig. 6 (which provides good 
selectivity)-: 

7L 

1 

Rg (Ca =, Cy 
cycles. 

r2 
1 

22 X 104 [7 -{ ¡10\+20j 10-i2 
cycles. 

l2' / 
` kc/s. - 42T X 29.5 X 10-6 

=270 kc/s. 
If a higher frequency had been chosen, the band- 

width ,.,would have been still greater. It may 

Fig. 8.-A double parallel circuit. 

perhaps be remarked here that all numerical 
examples quoted are typical of conditions at V.H.F. 
and will give a good indication of the results to be 
expected. 

Analysis of Fig. 5a 
It is not thought necessary to prove the well- 

known formula that the gain of a stage= IcRt 
R. + RL 

where RL is the total effective load. When R. is 
much greater than Ra (a justifiable assumption at 

uR V.H.F.) gain 
Ra 

L But ft 
R. , (these symbols 

representing the static characteristics of a valve). 
Therefore gain-G,,, RL (approximately). 

At low and medium frequencies the bandwidth 
of a circuit is usually taken 6db below the maximum 
response, but here it will be taken 3db for a reason 
shortly to be explained. 

By definition Q=0 (where r represents the 

series resistance of the circuit). 
As may be shown fairly simply, but at some 

length, the effective parallel impedance (R) of a 

tuned circuit at resonance= or r -RC 
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Hence Q=c»LiC =coCR. 

This is a much more convenient form as L and r 
are seldom known, whereas a fairly accurate 
estimation of C and R can usually be made. A 
well-known method of measuring Q experimentally 
is to note the bandwidth when the response is 

I 
1/2 

(0.707 or 3db) below the maximum. 

Fig. io. Common inductance coupled -series. 

Then Q=o$°f where fa=mid-band frequency 
and 25 F0= total bandwidth 3db down. 

Hence bandwidth= fa 
Q mCR 

1 

2rz0R, 
again a very convenient expression. 

In Fig. 5a, bandwidth -27t R. (Ca } C 1 Ct) 
and gain=G. R., assuming in both eases that 
RL is much greater than R2, i.e., that R. is the 
resistor limiting the gain and broadening the band. 
This condition is approximately fulfilled, but for 
accuracy Rg should be replaced in the gain and 
bandwidth expressions by R, where R=Rg in 
parallel with R. 

Gain x bandwidth - Gam, 

2 z (e.± Cg 
1 Ct) 

(" Goodness " factor of circuit.) 
As a typical example, assume `RL=20,0002, 

R.= 2,0002, 0a=7 pF, 02=10 pF, C¿=20 pF, 

Fig. 9.-A common inductance shunt. 

G,,,=6 mA/Y, f=approx. 50 Mc/e, gain=6 X 10-'x 
1820. 

=11 times, or 21db 

Bandwidth= 1 cycles 2nX1820X37X10-12 y 
=2.4 M/es. 

These unsatisfactory figures are due to the heavy 
damping imposed by the grid circuit. 

In Fig. 6 this is minimised by tapping the grid 
down the tuned circuit, which thus acts as an auto - 
transformer. 

(To be continued.) 
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Radiogram .Combinations 
VARIOUS METHODS OF USING A PICK-UP WITH HOME-MADE OR COMMERCIAL RECEIVERS 

By W. J. Delaney (G2FMY) 

MANY amateurs are desirous of possessing a 
radiogram but already have a radio 
receiver-either home-made or factory 

built, and wish to utilise that as part of a complete 
installation. We are often asked if we can supply 
a blueprint for a radiogram, but actually, of course; 
there is no need for a print of that description. 
Provided that an amplifier is available, together 
with a motor and suitable pick-up it is a simple 
matter to combine them to produce a radiogram. 
It is not proposed to deal. with the constructional 
work which can take any desired form-either a 
large cabinet housing the complete equipment, or 
a console radio receiver with a separate unit 
consisting of a motor, and turntable with the pick- 
up. In an elaborate unit, of course, record storage 
space is also provided. 

To -day it is possible to obtain simple motors 
running at 78 r.p.m. for standard records, or two 
or three -speed motors suitable for use with long- 
playing discs in addition to the standard types. 
If one of these is selected it will also be necessary 
to obtain a pick-up of the type fitted with inter- 
changeable heads as these must also be changed 
when playing the different types of disc. Most 
modern pick-ups require a matching transformer 

Ga 

Fig. t (left). -Simple radiogram change -over switch- 
ing. Fig. 2 (right).-Switching arranged to retain a 
single volume control operating on both radio and gram. 

To 
Radio 

- 

Fig. 3.-A resistor 'is sometimes necessary across the 
pick-up transformer secondary, and it is generally 
desirable to earth the primary windily,. Fig. 3 (a) 
(right).-Pick-up sockets may be connected direct across 
a radio volume control if this is on the L.F. side. 

to be used between them and the amplifier, and 
usually the makers are prepared to supply these 
with the pick-up. Suitable cabinets are easy to 
make to house the turntable and pick-up, and 
all that remains is to ascertain how to utilise the 
output from the pick-up. This is the principal 
stumbling block and it is the association of the 
pick-up with some amplifying system which 
introduces the major problems. 

Pick-up Output 
The output delivered from a pick-up varies 

according to the type and it is necessary to ascertain 
from the maker's data sheet whether or not this is 
so low that what is known as a pre -amplifier is 
required. Ignoring this type of instrument for the 
minute let us assume the use of one of the older 
types of instrument which has an output of just 
over 1 volt. This must be fed into a low -frequency 
amplifying stage followed by one or more stages 
to deliver sufficient output to operate a loudspeaker 
satisfactorily. Most commercial radio receivers are 
provided with sockets marked " Pick-up " or 

Gram." It is usual for these to be included in or 
immediately following the detector stage so that 
the L.F. stages of the receiver may be used for 
record amplification. In its very simplest form 
this will consist of a pair of sockets, one of which 
is connected to earth and the other to the grid 
circuit, although there may be included a single - 
pole change -over switch as shown in Fig. 1. The 
radio components are terminated at the socket or 
point marked R in this sketch and the pick-up is 
connected with one side to earth and the other to 
the point G. Obviously, therefore, when the switch 
is on R the radio signals will be heard, and when 

Fig. 4 (left).-A double -pole change -over switch 
arranged as shown here will enable radio to. be silenced 
when using gramophone. Fig. 5 (right).-A simple 
pre -amplifier stage which is necessary with low -output 

pick-ups. 

turned to G the ratio will be cutout and the output 
from the pick-up will_ be heard. In many cases this 
is all that is required, and if there is no radio- 
gram switch it is usually found that when a record 
is played the radio signal may be cut out, should 
it be heard in the background, by detuning the 
radio. If there are no pick-up sockets, the first 
thing to do is to ascertain why-there may be a 
Very important reason for their omission. In an 
A.C./D.C. or D.C. receiver, for instance, special 
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precautions are necessary to avoid a serious shock 
as a direct earth is not employed and the chassis 
may be " live " to one side of the mains. In many 
eases a simple fixed condenser may be included in 
each of the pick-up leads, but the makers of a com- 
mercial receiver should be consulted if there are no 
pick-up connections in order to make certain that 
the receiver is suitable for use with a pick-up. 

Fitting Sockets 
If the receiver is suitable and sockets or terminals 

are not provided they may be included by breaking 

thin 
66 mug 

25 -50juF 

HT+ 

l5oKf) 

l0Kn 

05 
F 

Fig. 6.-To provide bass compensation a tone -control 
pre -amplifier is desirable using a circuit similar to that 

shown here. 

the connection to the grid of the first L.F. stage 
and fitting a change -over switch as shown in Fig. 1. 
If there is an L.F. volume control it is preferable to 
utilise this as the input arrangement, in which case 
the connections will be as shown in Fig. 2. The 
switch is, of course, a single -pole changeover 
component and may be of the simple toggle type. 
If the pick-up is of the type requiring an input 
transformer for matching, this should be included 
as shown in Fig. 3, where it will be noted that the 
seeondary of the transformer is regarded as the 
former pick-up. The primary should, as a rule, 
have one end connected to the earthy end of the 
secondary, and to remove the risk of hum the 
connections from the pick-up to the transformer, 
and from the transformer to the input sockets, 
should be of screened lead. The transformer should 
be mounted as close to the pick-up as possible 
and usually a fixed resistor should be connected 
across the secondary, using a -value recommended 
by the pick-up makers. To avoid having to detuve 
the radio it is possible to use a double -pole change- 
over switch, making the connections as shown in 
Fig. 4. It will be seen here that when switched to 
gramophone the radio input to the switch is short- 
circuited. 

Pre -amplifiers 
The arrangements so far described are the 

simplest which can be adopted and will allow a 
reasonable output to he obtained. If the volume is 
insufficient additional L.F. stages will have to be 
employed. In many cases it will probably be found 
desirable to build a special amplifier and to cut out - 

the L.F. side of the radio receiver, using'the actual 
radio side, plus the gramophone pick-up in cell - 
junction with the amplifier. In its simplest fort,' 
an additional stage could be added as shown iii 
Fig. 5, where a single L.F. amplifier is indicateti - 
and the output from this is taken, instead of the 
simple pick-up lead, to the input sockets. The 
valve will, of course, be alight all the time that 
radio is on unless a switch is inserted in the heater 
circuit to switch it off when not needed, The 
slight extra current, however, should not prove 
troublesome and it may generally be left in 
circuit without difficulty. 

Compensation - 

As already mentioned, these are the simplest 
methods of using a pick-up, but as is well-known 
the recording characteristic of gramophone records 
is not straight and some compensation,of the bass 
is necessary to obtain balanced reproduction- 
even if a tone -control is used. There are various 
arrangements which may be used and one which is 
very satisfactory with most ordinary types of 
modern pick-up is that shown in Fig. 6, and which 
is recommended by the makers of the Connoisseur 

Radio 

Amplifier - 

Pre -Amplifier , 

Fg. 7.-A rad'ogram consists merely of a radio tuner," 
a pre -amplifier and a main amplif e; with input switch- 

ing as shown in this block diagram. 

pick-up. This gives a rising characteristic to the 
bass and slight amplification making it suitable for 
use before most types of amplifier. The output from 
this or any similar type is treated again, as in the 
case of the normal pick-up, and is shown diagram- 
matically in Fig. 7. If desired, additional tone 
control circuits may be added to the compensating 
circuit of Fig. 6 and all should be regarded, from 
the point of view of switching, as the simple 
pre -amplifier of Fig. 7. - - 

Where one wishes to make up a complete radio- 
gram as a domestic unit this may be 'done by 
building or purchasing as separate items an amplifier 
and a radio tuner. It is also possible to purëhase 
to -day pre -amplifiers of various types as well as 
tone -controls built as separate units and containing 
the necessary valves to make up the loss which is 
incurred by the tone -control networks. - In most 
cases plug -and -socket connections are provided 
on the separate units and those of different Makes 
may often be combined to give a special combination.. 

NEW POCKET BOOK 

EVERY CYCLISTS POCKET ; BO4 
By F. J. CAMM 

400 pages. 84 pages Indexed Road Routes. - Equipìnen' 
Overhauling, Adjustment, Touring, Records. -, 

Price 7/6. By Post 8/ -from 
GEORGE NEWNES, LTD. (Book Dcpt ) 

Tower House, Southampton Street, Strand,W,.2. 
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Repairing Dial 
Hints for the Serviceman. 

t HE subject of repairs to dial drives is one very 
rarely written about but is of great import- 
ance to the repair man and to the hone 

radio enthusiast. Quite a number of manufacturers 
employ what at first sight are very complicated 
drives. The Philips is an example of this, but ort 
examining them in a cool, collected manner they 
are found to be just a matter either of cords running 
over pulleys, or Bowden cables. First I will deal 
with the cord drives. 

In the threading of the cord of cord drives the 
two tools shown in Fig. 4 are of very great use. 
These were designed by the writer in order to get 
the cord into inaccessible places. They are made 
out of two pieces of silver steel sin. dia. and bin. 
1,ng. The end half inch is filed flat to a thickness 
of about I í 16in., and one has a ree and the other a 
hook, Great care must be taken when filing the 
two grooveS in the ends so as not to leave sharp 
ends or rough surfaces which will chafe the dial 
cord. 

The choice of cord is very important, and I have 
found that the best is Allrocks No. 8079 pike line. 
1?lti is fairly expensive, but it does not chafe easily 
an.ct has a test strain of 20 lbs. giving a very good 
life and being free from stretch. There is nothing 
more annoying than to thread up a new cord. 
reassemble the receiver, try it out and find that 
the cord has stretched and that it is slipping'and the 
job has to be stripped and done again. 

Starting 
In most drives at least -one end of the cord 

terminates on a spring, but if only at one end. 
Snake off the cord, starting with the fixed end first. 
This can be done by taking the cord through a 
loop and tying it back on itself with two or three 

Puli tight with Pinch rivet with pliers 
in other hand one .hand 

Drum on 
Tuning 
Condenser 

Cord 

Chassis 

Drive Spindle 

7g. .-The simplest type of cord drive showing 
method of terminating cord. 

D ives 
By J. S. KENDALL 

half-hitches. Another isaí- of securing the cord. 
and much easier. is to thread on a tubular alumiaiunt 
rivet so that the cord passes through it twice, 
then pinch as shown in Fig. 3. This method is 
used by several manufacturers and is to be recoro- 
mended for its simplicity. 

Once the cord is made fast at one end the 
required length is cut off; it is better to do this 
and waste a little than to get in a mess trying te, 
thread on just the correct amount, as the fact 

Control Arm 

Tag Soldered 
to Cable 

Adjuster 

Fixed 9recket 

Cable 

Fig.'b.-Construction of a 
Bowden cord adjustment. 

ConI 

iv 

liáeti,cd of 
making a loop it' 
the red of a dial 
cord l'y using a 

rivet. 

that one end is anchored allows the cord to be 
held tight against the pulleys. This does not 
matter so much with the type of drive shown in 
Fig. I, but is of great importance in threading the 
more complex type of drive. The drive pulley, or 
spindle, should have one -and -a -half to two turns, 
no more and no less. If too many turns are used 
they tend to ride up on to each other and bind. 
making the drive hard and greatly increasing the 
backlash. Awkward places can be threaded by 
means of the two tools described earlier. 

Finishing 
The best way to make off the second end is 

shown in Fig. i. This method has the great 
advantage over the more usual one as it only 
requires two hands and not three ! After the dial 
is threaded the cord is pulled tight so that the 
spring is fully extended, and the tubular rivet is 
then pinched with a pair of pliers to secure it. The 
pinching has to be tight and a pair of pliers, not 
cutters, used, or the eord will be cut. 

Cable Drives 
The other type of drive is the Bowden cable. 

This is sometimes used for all the controls on the 
set ! The main thing with this is to get some 
good cable and some suitable solder. In this 
respect I find that there is nothing to beat Arrax 
cored solder, as it tins steel cable very easily. 

The method of threading is first to tin the end of 
the cable, this ensures that the loose ends do not 
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catch when the cable is being threaded into the matter of repairing 
sheath. The make -off is usually a hollow brass relative ease. 
thimble soldered over the wire to step it slipping, 
and this thimble fits into a groove on the control, 
as shown in Fig. 4. The adjuster has the effect 
of shortening Or lengthening the amount of space 
between the end of the sheath and the control arm. 
In some eases the cable can be made off with the 
aid of a tubular rivet in the same way as described 
earlier for the more common cord drives. 

If the foregoing instructions are adhered to the 

di drives becomes one of 

} 
Both flattened to j thick) 

- for end \)) 

Fig. 
6, 

-Thrcading toot for dial cord. 

Improved home Service 
7 present the BBC Home Service is satis- 

factorily received by about 92 per cent. of the 
population of the United Kingdom, though 

in some areas it is subject to interference from 
foreign broadcasting stations, especially during the 
evenings in winter. It is not possible to make any 
widespread improvement in coverage because of 
the shortage of wavelengths available for use by the 
BBC ; these Were allocated by agreement between 
the Governments of countries in the European Zone 
at a conference held in Copenhagen, and the result- 
ing Wavelength Plan was put into effect in March, 
1950. 

BBC engineers have made a detailed study of 
reception conditions since the Copenhagen. Plan 
came into force and have worked out a scheme for 
making local improvements in reception of the 
Home Service in certain parts of the country. This 
plan, which has now received the approval of the 
Postmaster -General, provides for twelve low -power 
transmitters to be brought into service in areas 
where they are most needed and will benefit the 
greatest number of people. 

In finding wavelengths for these new stations, 
either wavelengths must he shared with existing 
BBC transmitters or use must be made of the 
International Common Wavelength which most 
countries have the right to use. There -are objections 
to both these courses. When two transmitters share 
a wavelength an " interference area " is created in 
which reception is poor and may be intolerable. 
Stations which share a wavelength must, therefore, 
be chosen very carefully or the loss of population 
coverage may he greater than the gain. of the two_ 
International Common Wavelengths, 188 metres is 
off the tuning scale of most receivers at present in 
the hands of the public and will therefore not be 
used in- this scheme. The other, 202 metres, is of 
limited value because the power is restricted to 
2 kilowatts by the Copenhagen Plan and the range 
is further limited by interference from the. many 
Continental stations also using it. The present 
scheme for additional Home Service transmitters is 
tabulated below. It will he seen that in some areas 
it is not practicable for the transmitter to radiate 
the Home Service of its own Region for the reason 
already explained. It is expected that at least some 
of the transmitters will be in operation before the 
winter of 1951/52. 

Unfortunately, reception conditions in Europe 
on the medium -wave band are likely to get worse as 
the number of broadcasting stations and their power' 
increases. It is therefore of the utmost importance 

that listeners should realise the need to keep their 
receivers in good working order, because the ,low 
deterioration in performance that inevitably occurs 
in the course of time leads to weak reception, fading, 

ADDITIONAL TRANSMITTERS AND AREAS SERVED: 
Program WO 

location - II-azwlength , Frequency radiated _. 

Bantstaple .. 285 in. 3,052 he's West of Eng'and 
Scarborough.. 

- 
261 m. 1,151 kc/s Northern Irete._,1 

Bexhill 202 m. 1,457 kc/s West of England 
Folkestone . 206 m. 1,457 kc/s 
Brighton .. 206 In. 1,457 kc/s 
Whitehaven .. 434 m. 693 kç/s Nth óf Eti_Ian 3 
Barrow .. 202 ni. 1;434 lie/s 
Ramsgate .. 202 m. 1,481 kc/s London 
Pwllheli ' ,, 341 M. 881 kc/s Welsh 
Cromer , 330 m, 908 kc/s London 
Montrose . 202 m. 1,484 ke/s Scottish 
Dumfries , 371 in, 809 kc/s 

and interference from other stations. A good 
outdoor aerial should always be used whenever 
circumstances permit, to, allowthe receiver to give 
of its best. 

Three of these stations-Brighton, Ramsgate 
and Hastings -were ere put into operation on September 
loth, 

Two more of the twelve proposed stations, 
making five in all so far, came into operation on 
October 7th, at Whitehaven and Bartow. Both 
transmitters radiate the North of England Home 
Service, Whitehaven on 434 metres (692 ke,'s) and 
Barrow on 202 metres (1,484 kcjs). 

Both transmitters will ultimately have a power 
of 2 kilowatts, but as the completion of the per- 
manent installation will take some time, temporary 
transmitters of lower power will be used to provide 
a service before winter sets in. It is expected that 
these temporary transmitters will improve reception 
only in the immediate vicinities of the towns in 
which they are situated. 

STANDARD TEXT BOOKS 
By F. J. CAMM 

Everyman's Wireless Book, by post, 9/-. Newnes Radio 
Engineer's Pocket Book, by post, 5/6. The Superhet Manual, 
by post, 6/6. Practical Wireless Circuits, by post, 6/6. 
Radio Training Manual, by post, 6/6. Wireless Coils, 
Chokes- and Transformers, by post, 6/6. Radio Valve Data 
Book, by post, 5/6. Refresher Course in Mathematics', by 
post, 9/-. Mathematical Tables and Formulae, by post, 516. 
The Slide Rule Manual, by post, 5/6. 

Obtainable from 
GEORGE NEWNES, LTD., 

Tower House, Southampton Street, Strand, y.C.2. 
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Walnut Irakelite Cabinet, 
12in. a Vin. a 6,`lin. scale aper- 
ture, 3¢ín, a 4111. complete with 
three wave -band scale, back 
plate, 5 -valve superhet chassis, 
back, drum and push -on pointer. 
25- post paid. 

Three Waveband Coil Paeic, iron cored coil 16-50, 180-550 a t 
1,000-2,000 metres I.F. fre- 
quency, 465 kc,s. Size 4/in. x 
1 in. a 2lin.. 24/-. Post paid 
Double ended Perspex trim- ming tool given free with each pack. 
AIains or Battery Superhet Portable Coils, Comprising medium-wave frame aerial and long -wave loading coil, used as aerial coils. Midget iron -cored screened L ore. coils; com- plete with circuit, I.F., frequency 465 Kc., 9 6. 6 Iron Cored Long, Medium and Short Superhet Coils coupling winding on all bands, 13.5-50, 180-550, 1,00°- 2,000 metres, complete with circuit, 8/6. Metal Rectifiers, 250 v. 60 mA, latest midget Selenium type, 
Walnut Bakelite Cabinet. Size 12ín. long a î sin. high x 6_.in. deep, scale aperture 31in, x. lin. , -louvred front, complete with 3 wave -band scale, back plate, 5 -valve superhet chassis and back, 19/6. Post and packing, 21-. Output Transformers. Standard type 5,000 ohms imp., 
2 ohms speech coil; 4i9; Push -Pull 6 v. 6 matching 10 watt 2 ohms speech coil, 6/9. Miniature type 

lç5 tSetof 

.3 Brown Knobs marked " wae change`uning," and volume," 16. 
Smoothing Chokes. 30 m 300 ohm - 1/6 

45 mA 300 ohm 3 - 
60 mA6-8 hen 

- - 49 80mAlO hen, 6,6 6 -pin 6 volt synchronous vibrator ' - 8/6 
6. volt standard 4 -pin vibrator 

8'6 Vibrator transformer 250-0- 
250 80 mA 6 volt Pri. ...8 6 

Walnut Bakelite Cabinet, 
141ín. s 103in. x lin., complete 
with 5 -valve superhet chassis, 
three :wave -band -scale, back 
plate, drum, 2 -speed spindle, 
four_. pulley wheels, two 
springs, four brown knobs, 
and back. 25' -postpaid. 

Pensolda 6 volt light 
weight soldering iron, 
weight 31 ozs. complete 
with 1} yards circular 
flex, 8'6. P. & P. 1/-. 
Complete with suitable heater transformer Primary 230,250 volts, 10/6. P. & P. 1/9. 
Transformer not sold separately. 
Midget Components. Twin gang tin._ diameter, tin, long, (The dimensions of this gang are slightly deeper than a stan= dard volume control.) Pair Medium and Long iron cored T.B.F. coils $in. long x ;fin. wide complete with a 4 -valve all dry circuit, tuning scale and pointer knob. All the items 10- post paid. Midget Bakelite Cabinet, lin. x 5in. x 5in. ciw 5 -valve Sal. chassis med./long wave scale and back (takes std. twin gang condenser and 30.n. speaker), 15-. P. & P. 116. Wave Change Switches. 6 -pole 3 -way, 2ï- ; 3 -pole 2 -way, 12; 4 -pole 3 -way, 1/9; 5 -pole 2 -way midget, 19. P. & P. 3d, each. Pre -Aligned Midget 465Ke. Q. 120, 9'- per pair,.post 6d. - Miniature 465Ke. I.Fs. Q.120, per pair, 10./-. -' 
465 Kr. Midget I.Fs. Q.120, size 1/in. long, lin. wide, tin. deep, by very famous manufacturer. Pre -aligned adjustable iron dust cores, per pair. 12'6. 
Iron Cored 465 Ke. Whistle Filter, screened, each 2/6. Valve Holders. Paxolin international octal, 411. each. Moulded international octal, 7d. each. EF50 ceramic, 7d. each. Moulded 
B7G slightly soiled, 6d. each. 
Line Cord. 3 -way 0.3 amp., 180 ohm per yard, 1/3 per yard. Ceramic P.R.S. 3 each of the following: 330, 22d 180 and 02, 2,'6. Trimmers. 5-40 pf., 5d. ; 10-110, 10-250, 10-450 if., lad. Twin Gang .0005 Tuning Condenser, 5í-. With trimmers, 
7/6. Post and packing 6d. - 

Twin Gang Midget .00037 with perspeñ dust cover and trimmers, 86. Post and packing 6d. 
Terms of business: -Cash with order. Dispatch of goods within three days from receipt of order Where post and packing charge is not stated please add 6d. up to 10 1l up to £1 and 1 6 up io £2. Aii enquiries and Lists, stamped -addressed envelope. 

RADIO AND TELEVISION COMPONENTS 
23, HIGH STREET (Granái áëineina) ACTON, W.3 
Hours of Business: Saturdays 9-6 p.m. Wednesdays 0-1 p.m. Other days 9-4.30 p.m. 

,etee 
OY'81tl 

f 
Make somebody proud and happy with one of 
these sturdy, useful electric tools ! They work 
off your household mains. Hosts of accessories 
that can be added separately. Shop early for 

HANDY -UTILITY ' tools -they're in great 
demand ! 

No. HU -1 

I/4" DRILL.. 
(Capacity in steel 

1/4", Hardwood 
112"). f6-10 

No4."D-0 
AND 

(or 1/4"" Drill or,. 
Sander -Polisher), 
59(6 

q No. HU -20 
é7Cr{ 1/2" DRILL. 

(Capacity in steel 
1/2", Hardwood I"). 
f 11-7-6 

No. HU -2301 
1/2" DRILL -STAND 
.(or use with the 

1/2" Drill), 
LS -10 

No. HU -50 
5" SANDER - 
POLISHER. 

(Takes Drill Bits up 
to 1/4""). f9-17-6 

i5No. HU -2302 
HORIZONTAL 
STAND (For 1/4" 

Drill or Sander - 
Polisher), 17/6 

4No. HU -60 
6" HEAVY-DUTY ll LECTRO-SAW.' 

- £15-15 

<94iV[i. 
hANDY-UTILITY 

TOOLS 
and an extensive range of' HANDY -UTILITY' 
accessories and attachments, saw blades, etc. 
PRODUCTS OF THE N.U. DIVISION OF BLACK & DECKER LTD. 

OBTAINABLE FROM YOUR LOCAL TOOL SHOP, 
ELECTRICAL DEALER, IRONMONGER OR STORE 



548 PRACTICAL WIRELESS December, 1951 

FREQUENCY CONTROL CRYSTALS 
By American G.E. Co. Octal base fixing. 
Following frequencies only: 2,500 kc!s, 
x,500 kcs, 4,600 1cc/s, 6,200 kc,'s, 8,000 
kcïs. 7'6 each. 

11.3515 LE. STRIP. A complete I.F. 
Unit comprising 6 SP61 LF.. Stages, 
tuned to 13.5 Mc's, 1 EA50 diode detector 
and 1 EF36 or EF39 output or video 
stage. A few modifications only are 
required to adapt this unit, which will 
give pictures of extremely good quality. 
Price, complete with valves and fool- 
proof modification instructions is 457 
plus 5I- carriage and packing. Limited 
quantity only. 
5CP1 C.R. TURES. Brand New and 
Boxed. 25,'- carriage paid. 
3547 RECEIVERS. Absolutely brand 
new, in sealed manufacturers' packing 
cases. Incorporating 15 valves type 
EF53, 2 of SP61, EF36, EBC33, 3 of 
EB34. Complete. 45 Mc/s I:F.. Strip, 
motor dial and drive, pots, eta.. etc. 
£6only, plus 10;- packing and carriage. 
Whilst they last!,. 
I.F. TRANSFORMERS. Manufac- 
turers' surplus. Iron -cored, 465 Ire's. 
Size 4in. x liin. x ilin. Per pair, 8.6, 
whilst they last. 
VIBRATOR POWER UNITS, 2 volt. 
As for Canadian 58 set. Completely 
Smoothed, output 1.5v. L.T. and Kb-. and 
180e. H.T. at 35 m.a. Complete in grey 
metal box. Size 8 x 31 x 41. 50' -only: 
METAL RECTIFIERS. 'S.T.C. 300 
volts 75 mua., 6!-. G.E.C., 6 volts 1 amp. 
4-. Westinghouse, 12 volts 2 amp., 
12/6. Pencil Type E.H.T., 600v, 1 mua. 
47;. 1,000v. 1 m.a., 6/-. 

BATTERY VALVES, 2 VOLT. P2. 
Super Power, 4-; ELI, Detector, 2'6; 
215SG, 4 -Pin Screen Grid; 6'-, PEN 
220A, Pentode, 6/-; VP2, Var. Mu H.F. 
Pentode, 7 -Pin, 8'6; VP23, Var. Mu 
H.F. Pentode, Mazda Octal, 8 6; QP25, 
Q.P.P. Output, Mazda Octal, 12.'6; 
ATP4, Trans. R. Output, Mazda Octal; 
70; TDD2A. Double Diode Triade, 8.6. 

5 HARROW ROAD, LONDON, W.Z 
PADdington 1008/9 

0401 it 

RECEIVER TYPE 25. The receiver portion of 
the TR 1196. Covers 4.3-6.7 Me/s and makes an 
ideal basis for an all -wave receiver, as Fer Practical 
Wireless, August, 1949, issue. Complete with valves 
type EF3O (2), EF39 (2), EK32 and EBC33. - Supplied 
complete with necessary conversion data for home 
use. 35'-. New condition. 
No. 38 " WALKIE TALKIE " TRANS -RE- 
CEIVERS. Complete with Throat Mike, 'Phones, 
Aerial Rods and June. Box. Freq. Range: 7.4 to 
9 Me s. As new and guaranteed. £4'19'6. Carr. 2/6. 
RECEIVER ER 11.1355 as specified for " inexpensive 
Television. Complete. with 8 valves VR65, and 
1 ea. 5U4G, Ví1120, VR92, and a copy of inexpensive 
TV." ONLY 55/- (carriage, etc., 7,6). 

Send stamp for current Component 
List. Please include postage macler £1 

A SIGNAL TRACER at minimum 
cost. An easy -to -build unit that can 
be used for R.F., I.E.. and Audio signal 
tracing, without any switching or 
tuning. Highly sensitive, easy -to - 
build, responds to signals picked up 
from an ordinary receiving aerial. The 
circuit is that of a. high -gain, 3 -stage 
resistance -coupled audio frequency 
amplifier, with a 5fn, speaker in the 
Output of the Power Amplifier stage. 
We shall be pleased to supply a com- 
plete kit for the construction of the 
above, right down to the last nut and 
bolt for the low price of £3/1W6. Concise 
instructions and Circuits are supplied. 
If preferred, circuit and instructions 
only can be supplied for 1 6 post free. 
All items may be purchased separately. 
This is a highly efficient instrument, 
and a MUST for every radio man. 
Completely assembled and tested,. 
ready for use, £5/5/0 - 
EX -GOVT. VALVES. The following 
are brand new: EF50 Red Sylvanian, 
original boxes'(U.S.A,), -10'-; EF50, 
English " Types, original boxes, 8 6; 
EF50, ex -Units, guaranteed, 64-. 
The following at 8/6 each: EF50, EF54, 
EF5S, CV66, EF8,EF3O, EF39, EK32,EL32, 
EBC33, 6K7GT, 6J7GT, 6L7GT, 6SK7GT, 
OSJ7GT, 6B8GT, 6N7GT, 6J5GT, 6C5GT, 
6AC7GT, 6SA7GT, 6SH7GT, 6D6, 6C6, 
6N7GT, 12SA7GT, 12SK7GT, 12527GT, 
12SQ7GT, 120.8, 12SR7GT, 12SH7GT, 
12A6GT, 14A7GT, 12Q7GT, 7A7GT, 
7C7GT, 71I7GT, 7S7GT, 7B6GT, 41MP 
955, 9002, 9003, 1299A, VR150130, 28D7, 
9D2, 4D1, 15D2. VU111, VU133, VU120A, 
OZ4, 0X5, VU120, 5Z4, 554G, U50, U22, 

The following at 10/- each: 35L6GT, 
50L6GT, KT61, 6F7, ACOPEN, MU14,. 
6AM6, 6V6GT, 5U4G, 6Q7, 6A8G,. U52, 
6AG5, PEN46, 6SL7GT, EF91. The 
following at -12/6 each: 12K8GT, 
6K8G, 6SN7GT, 6J6, 807, 25A6G, KT33C, 
43, 6L6 (1622 Metal). Also EA50 (VR92), 
3/6; D1,3/6: 5B34,3/6; VR65 (SP61), 5/-; 
RL18, 5/-; 954, 5/-; 6116; 5/-; 5130, 76. 
ALL DRY BATTERY VALVES. - 1V4, 
ICI, IN5GT, IH6, IT4, ISO, IRS, ILNSGT, 
IS4, 3S4, all at 10/- each. Also HIVAC 
XII at 716. 

FREE To 
IThis 144 -page Book 

AMBITIOUS 
ENGINEERS 

Have you sent for your copy ? 

ENGINEERING 
OPPORTUNITIES ' 
is a highly informative 
guide to the best -paid 
Engineering posts. It 
tells you how you can 
quickly prepare at home 
on " NO PASS-NO 
FEE " terms for a 
recognised engineering 
qualification,outlines the 
widest range of modern 
Home -Study Courses in 
all branches of Engineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than. £14 a 
week you cannot ati'ord 
to miss reading this 
unique book. Send for 
your copy to -day - 
FREE. 

- - - FREE COUPON'----; 
Please send me your FREE 144 -page 

" ENGINEERING OPPORTUNITIES ". 
NAME 
ADDRESS 

Subject or Exam. 
that interests nie 
British Institute of Engineering Technology' 

4098, Shakespeare House, 
17119, Stratford Place, London, W.1 . t 

WHICH IS 
YOUR PETZ 
SUBJECT? 
,Mechanical Eng. 

Electrical Eng. 
Civil Engineering 

Radio Engineering 
Automobile Eng. 

Aeronautical Eng. 
Production Eng. 

Building, Plastics, 
Draughtsmanship 
Television, etc. 
GET SOME 
LETTERS 

AFTER YOUR 
NAME I 

A.M.I.Mech.E. 
A.M.I.C.E. 
A.M.I.P.E. 
A.M.I.M.1. 
L.I:O.B. 

A.F.R.Ae.S. 
B.Sc. 

A.M.Brit.I.R.E. 
CITY & GUILDS 
GEN. CERT. OF 
EDUCATION etc. 

PRESS -BUTTON 
SOLDE -RING! 

The' BURGOYNE ' 7 -Second 

SOLDER GUN 79/6 
AC only 200-250e. POST FREE 

Here's the tool every home handyman has always 
wanted. Makes soldering child's play. No current 
used unless actually making a joint ; cold when 
not in use ; ºo element to`5urrt; out ; heats up in 7 
seconds : no risk from touching the " wrong end." 
No constant re -tinning. 

Spare bits 70. for 7/6, 

THE NEW PLESSEY MULTI -SPEED 
AUTOMATIC RECORD CHANGER 
For 33 1,'3, 45 or 78 r.p.m. and will play 10 £23.13.0 MIXED 10in. or 12,n. records. CASH or £7 Will also may lin, records. The only changer down and 12 available from clock that can cover all your monthly 

y pay 
menas of 31/6. 

All the following popular motors are in stock, 
and are available an h.p. terms : 

BSR MUtO MOTORS for 33 1/3 and 78 r.p.m. £3.15.0 
, MU14 

COLLARD AC5I4MB MOTORS for 78 r.p.m., with 
pickup. ... ... ... ... ... ... ... £6.10.5 
COLLAR AC514C1 e,e,£6.16.11 
CONRAD 334 Loan.MOTORS. Special clearance. £3 
COLLARD RECORDING MOTORS, clock or anti -clock, 42¡-. 
BSR FP10 RECORDING MOTORS, 38/- ; SRI, 32 - ; 
SR2, 25/ 
VIEWMASTER COMPONENTS ON H.P. TERMS 
Send for our lists of hire purchase facilities on all radio 

and T.Y. equipment. S.A.E. Please. mOS MALL ORDER SUPPLY COMPANY 
The'Radio Centre (Dept. PW12) 

33, Tottenham Court Road. London, W.1 
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SOME HISTORICAL NOTES ON THE POLDHU STATION, ERECTED IN 1901 

ARCONI'S endeavour to span the Atlantic 
by wireless was planned in the face of 
predictions, by distinguished mathema- 

ticians, that communication by means of electro- 
magnetic waves would be limited to a distance of 
about 165 miles. 

Erection of Poldhu transmitting station com- 
menced in October, 1900, and the plant was 
completed ready for preliminary experiments in 
mid -January, 1901. The original aerial system 
consisted of a ring of 20 wooden masts, 200ft. 
high and arranged in a circle 200ft. in diameter, sup- 
porting 400 aerial wires forming an inverted cone. 

A gale on September, 17th 1901, wrecked the 
aerial at Poldhu and it was replaced 'by a fan 
shaped aerial of 54 wires suspended from a triatic 
at 1 metre 'intervals. Height 150ft. 

Transmitting apparatus was finally arranged for 
the attempt : A 32 h.p. Hornsby-Aekroyd oil 
engine, driving a Mather and Platt 50 cycle alter- 
nator, output 25 kW. at 2,000 volts. The 50 cycle 
A.C. was raised in voltage by two 10/1 ratio, trans, 
formers in parallel. This output was connected 
through H.F. chokes to a closed oscillatory circuit 
in which a condenser discharged across a spark 
gap through the primary of .a H.F. transformer. 
The secondary of the transformer was connected 
to a second spark gap and condenser and the 
primary of a second H.F. transformer. The second- 
ary winding of this transformer was in series with 
the aerial. Keying of the transmitter was effected 
by the short-circuiting of chokes connected in the 
output from the alternator. 

The condensers mentioned were each constructed 
by placing twenty glass plates 16ín. square, coated 
on each side with a square foot of tinfoil, in stone- 
ware boxes filled with linseed oil. 

Wavelength-No Record 
The wavelength of the transmission was not 

recorded. In fact no means then existed of measur- 
ing high frequencies. From data available and 
results achieved it is estimated that the funda- 
mental wavelength emitted was of the order of 
1,000-2,000 metres. 

A corresponding station had been commenced 
at South Wellfleet, Cape Cod, Massachusetts, but the 
circle of masts there suffered the same fate as those 

at Poldhu. It was decided thereafter to make a 
first attempt to receive Poldhu in Newfoundland. 

Marconi left England with his assistants Paget 
and Kemp on November 27th, 1901, arriving at 
St. Johns, Newfoundland, on December 5th. Every 
assistance was afforded him by Sir Cavendish Boyle. 
the Governor and Sir Robert Bond, the Prime 
Minister, a room in a Government building at 
Signal Hill being provided for Marconi's use as a 
receiving station. 

The pre -arranged signal which Poldhu had been 
instructed to transmit was the letter S " in 

The granite column erected by the Marconi 
Company to commemorate the site of the former 
Poldhu [Wireless Station at Poldhu Cove, Cornwall 

-November, 1937. 
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Morse (a succession of three dots) to be sent con- 
tinuously from 3 p.m. to 6 p.m. Greenwich time, 
each day and, on Marconi's cabled instructions, this 
programme commenced on Wednesday, December 
11th, 1901. 

The receiving -aerial at Signal Hill was supported 
in the first place by a balloon. Weather was rough 
and on its first ascent it broke away and was lost. 
On Thursday, December 12th, a large kite carrying 
an aerial ,wire was successfully flown to a height of 
400ft. The rise and fall of the kite in the wind 
caused variations in the capacity of the aerial and 
this precluded the use of any of the syntonie 
receiving apparatus them. available. The apparatus 

i7oft. masts with 6o wire fan -shaped. aerial 
Marconi's first Trans -Atlantic experiment in 

12 kW. was used.. 

WIRELESS - December, 1951 

should each receive a message before anyone else, 
it was not forwarded until, on December 21st, these 
telegrams had been acknowledged and communica- 
tion across the Atlantic was " announced to the 
Press. 

The variable reliability of con mmucation was 
still the subject of much investigation and com- 
mercial operation of this channel was not yet 
practicable. In the course of these researches 
Marconi sailed on the 22nd August, 1902, in 
S.S. Lucania to New York, having arranged for 
both Poldhu and Glace Bay to transmit throughout 
the voyage. The news sent was published on board 
in a daily sheet called the "Cunard Bulletin" the 

success of which later instigated the 
general publication of similar news- 
papers on board ocean liners. 

To meet this demand for news on 
board vessels-and as it had become 
plain that Poldhu and Glace Bay, 
as they stood, could not sustain a 
full transatlantic commercial ser- 
vice-it was decided to inaugurate 
a long-distance news service to ships 
from these two stations. The long 
series of experiments were continued 
elsewhere and Poldhu entered upon 
its career as the friend of trans- 
atlantic shipping in peace and war, 
in which role it will ever be remem- 
bered with affection by those whose 
need it served. 

:,>:: 

at Poldhu, used for 
1901. A power of 

used was simply a self -restoring coherer in series 
with the aerial and a telephone earpiece. 

Success 
Marconi's pocket diary carries the laconic entry 

for December 12th, " Siga at 12.30, 1.10 and 2.20." 
On the following day, Friday, he records " Sigs at 
7.:38." A recognisable wireless signal had been sent 
across the Atlantic to the astonishment of a some- 
times outspokenly incredulous world. Much, 
however, had yet to be learned of the laws governing 
the propagation of wireless waves, which to -day is 
common- knowledge, before communication suffi- 
ciently reliable for the transmissions of coherent 
messages could be attained. 

During the progress of the experiments, which 
continued for the following 12 months, a more 
powerful transmitting station was established at 
Giace Bay in Canada and Poldhu Station was used 
for reception. 

On December 14th, 1902, Poldhu was at last able 
to report reliable reception throughout a two hour 
programme. The following day the first trans- 
atlantic wireless telegram was received at Poldhu. 
It was addressed to The Times in London but as 
Marconi desired that the Kings of England and Italy 

Progress 
Progress in radio development 

was reflected in the various modifi- 
cations to the Poldhu apparatus 
during these years until in 1920 
experiments were made from there 
in telephony transmission to ships. 
S.S. Victorian, carrying delegates 
from the Empire Press Conference, 
sailed to Canada on July 20th that 
year and received music and speech 

throughout the voyage from Poldhu and Newfound- 
land, the experiments on board being conducted 
by Mr. Arthur Burrows (later " Uncle Arthur " 
of the BBC). 

These trials, however, had soon to cease owing 
to the reports of what, in those days, was con- 
sidered to be interference with Service communica- 
tions. 

Poldhu finally closed down for public trans- 
missions on June 10th, 1922, and a series of experi- 
ments were commenced there under Mr. C. S. 
Franklin in methods of directional short-wave 
transmission in continuation of those which Marconi 
had made in Italy' with Franklin in 1916. 

At this time an elaborate scheme of high -power 
medium -wave Government stations to link the 
countries of the British Commonwealth w -as in 
hand. Contracts had been issued and in some cases 
work had actually commenced on the sites. But 
the success of these directional short-wave develop- 
ments was- such as to warrant dramatic eleventh - 
hour intervention by Marconi's Wireless Telegraph' 
Co. Their proposal to provide the specified channels 
of communication at one twentieth of the cost, 
using one fiftieth of the power, was too sweeping 
to be disregarded. A contract "bearing the most 
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stringent guarantees was signed on July 28th, 1924, 
and resulted in the network of Marconi -Franklin 
Beam Stations which now link the Commonwealth. 

A Memorial 
After further experimental use " Poldhu " was 

dismantled in 1933 and to -day no trace of this 
historie station remains. A memorial column of 
granite marks the cliff -top site. 
2'he inscriptions on its four sides 
read :- 

Plaque Number I.-One hundred 
yards North East of this column 
stood frown. 1900 to 1933 the famous- 
Poldhu wireless station, designed 
by John Ambrose Fleming and 
erected by the Marconi Company 
of London, from which were trans- 
mitted the first signals ever con- 
veyed across the Atlantic by wireless 
telegraphy. The signals consisted 
of a repetition of the Morse. letter 
" S " and were received at St. Johns, 
Newfoundland, by Guglielmo 
Marconi and his British associates 
on 12th December, 1901. 

Plaque Nºember 2.-The Poldhu 
wireless station was used by the 
Marconi Company for the first 
trans -oceanic service of wireless 
telegraphy which was opened with 
a second Marconi station at Glace 
Bay in Canada in 1902. When the 
Poldhu station was erected in 1900, 
wireless was in its infancy ; when 
it was demolished in 1933, wireless 
was established for communication 
on land, at sea, änd in the air ; for 
direction finding, broadcasting, and 
television. 

Plaque Number 3.-From the Marconi Company's 
Poldhu Station in 1923 and 1924, Charles Samuel 
Franklin, inventor of the Franklin Beam Aerial, 
directed his short-wave wireless beam transmission 

to Guglielmo Marconi on his yacht Aleilra cruising 
iii the South Atlantic. The epoch making results 
of these experiments laid the foundation of modern 
high-speed radio -telegraphic communication to and 
from all quarters of the globe. 

Plaque Number 4.-The site of this column and 
some six acres of land on the edge of these cliffs 
together with. the cliffs and the foreshore beneath 

Some of the early apparatus at the Poldhu Wireless Station. 
On the extreme left are the transformers. The banks of condensers 
are carried in metal containers in the wooden rack. On the extreme 
right is the spark gap consisting of two steel spheres mounted o -m 

insulating rods. Used in sending -first Trans -Atlantic signals, 1215 
December, 1901. 

them were given to the National Trust in 1937 by the 
Marconi Company to commemorate the pioneer work 
done at the Poldhu wireless station between 1900 
and 1933 by its research experts and the engineers. 

Speed of Light 
T AST year it was announced thät experiments l at the National Physical Laboratory had 
shown that the 'figure normally accepted for the 
speed of. light was inaccurate by eleven miles a 
second. The apparatus used in the experiments 
is on show at the Institution -of Electrical Engineers,, 
Savoy Place, Victoria Embankment, W.C.2, until 
November 30th, 1951. 

The exhibit consists of a cavity resonator in 
which a radio wave is reflected backwards and 
forwards between the two ends. When the time 
of travel between the ends equals the time interval 
between successive waves, they build up to an 
electrical resonance which can -be detected with very 
high precision. Visitors are able'to do this themselves. 

The time of travel is about one ten.thousand- 
millionth of a second (1/10,000,000.000). - This 
means that the waves follow one another at a 
frequency of 10 thousand million per second, and 
it is necessary to measure this frequency with an 
accuracy better than one part'in a million. 

Brit.I.R.E. in India 
MR. G. D. CLIFFORD. secretary of the British 

Institution of Radio Engineers, has been 
invited to spend some time in India for the main 
purpose of establishing sections of the institution 
to be operated under an Indian Advisory Committee. 
The Government of India has given all possible 
help in arranging the visit which has been sponsored 
by the Ministry of Natural Resources and Scientific 
Research. 

A convention of Indian members will he held in 
Bombay in- February, 1952, for the presentation 
of local and other papers intended to show the 
development and application of radio and electrical 
engineering in India in both the communications and 
industrial fields. 

Members in India are being -advised separately 
of all arrangements for meetings, but other members 
who are visiting India and who wish to be advised 
of meetings, should address their enquiries to : 

G. D. Clifford, British Institution of Radio Engineers, 
e/o Government House, Bombay, India. 
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The finished unit ,in its case. 

HOUGH this amplifier was built primarily 
for record -playing, and has been used. for 
this purpose over a long period, its utility 

does not end there. Two input points are provided, 
each with its own volume control, and with an 
extra triode operative for one input. This first 
input point can be used with microphones or pick 
ups giving a low output ; it could also he employed 
when playing back from a tape recorder, the -output 
of which is normally rather small. The second 
input point gives sufficient volume with the two 
best gramophone pick-ups which were used (one á 
crystal, and one a magnetic type). When this is 
done, the first input point can be employed for 
microphone, etc., and the volume from both Micro- 
phone and records may. be. adjusted independently 
to the required level. 

After the initial triode amplifier comes a 6SL7GT 
high -mu double triode, providing additional ampli- 
fication and phase -splitting. This is followed by 
two output tetrodes operating in push-pull, and 
these give quality and volume ample for ordinary 
domestic purposes. 

A somewhat similar effect to that obtained by 
negative feedback is obtained by omitting the 
cathode by-pass condensers from the output valves. 
Theoretically, of course, this is less effective than a 
conventional negative feedback circuit ; but after 
practical tests over a period with by-pass condensers 
in circuit it was considered best to omit them. 
The same applies to by-pass condensers connected 
from the screen -grids of the output valves to 
chassis-the reproduction 'obtained with them 
removed was preferred to that obtained when they 
were connected. Hence they were omitted. 

Ample anode decoupling was found helpful in 
reducing hum to a low level. This is provided 
by the 2 ,uF condensers and the 20,000 and 40,000 
ohm resistors, 

A G.P. 
A UNIT FOR USE WITH RADIO 

E F. C 

An A.C.ID.C. type circuit was 
u=ed on the grounds of simplicity 
and low initial cost. A 2 -pole mains 
switch is used so that when the 
amplifier is switched off the chassis 
does not remain live to the mains, 
as is usual in A.C.jD:C.apparatus 
employing this type of circuit. As 
the completed amplifier was con- 
tained in a wooden radiogram 
cabinet it. was not felt that any 
particular danger of shocks existed. 
It should, however, be noted that 
when the amplifier is switched on 
the chassis and any components or 
leads in contact with it will be 
connected to one mains -supply lead. 
This is always so with this type of 
circuit; and need not be regarded 
as particularly dangerous with 

Fig. a.-Theoretical cir 

5 Octal v al( eholders. 3,500 ohm ; two 5,000 
Smoothing Choke and ohm ; 20,000 ohm ; 

Speaker Transformer 40,000 'ohm ; 47,000 (see text).:ohm 
throe 100,000 ohm; Resistors 100 ohm ; two 

440 ohm ; 2,000 ohm ; two 220,000 ohm ; two 

Lslaum,®UºueUaraoiUllHPiV.3O+;saee,;,eeäO[rd,telspi,I7IWniRoeäenlsüeeavgb.lY+l1MF-;O.nail.i;..E,,. 
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ìmplifier 
RECORDS OR MICROPHONE 

Rayer 

reasonable care. It is desirable to 
wire the mains -supply plug in stick 
a way that the mains " N entrai " 
(or low -potential lead) is the one 
switched to the chassis. 

- Switch and volume controls were 
mounted on the motorboard, near 
the turntable. If a radio tuning 
unit is employed, a further switch 
could be used to bring it into 
commission, and the output should 
he taken to the second pair of 
input sockets, unless the final valve 
in the radio unit is a simple diode, 
when the output may he taken to 
the first triode in the amplifier. 

Constructional Details 
-The chassis was made from a 

piece of scrap aluminium 12in. by 
Smoothing Choke 

T 

000000 1 
1 1 i 

TpF 8icT 

Output 
Transf 'r: Ì 

9 

To 
L,S 

3A. 
Droppera 
Resist.;- 

25Z4G 

/000 

2'5A6 25A6 

Chain 

uit of the amplifier. 

MPONE TTS.. .................. 

1 megohm. Two .5 
megohm potentiometers. 
.3 amp dropper. 

Condensers: Fire .01 µF; 
two 2 uF ; 25 V. 25 cF 

25Z4G 

Ta 
Mains 

Mains 
Switch 

bias condenser ; two 8 0F i 
smoothing condensers. 

Double -pole toggle on -off 
switch. 

635, 6SL7GT, two 25A6 
and 25Z4G valves. 

Top of chassis layout of the- unit. 

I fin. Two runners I in. high were bent to form a 
chassis 12in.. long by Tin. wide by Iain. deep. The 
dimensions are not critical, however, though a 
fairly large chassis is required. Holes for the 
valveholders are made with an adjustable cutter, 
and smaller holes drilled so that the other com- 
ponents, including the two 8 µF smoothing, 
condensers, can be bolted down. 

The location of the parts will be seen from Fig.2. 
If a small cabinet is used for the amplifier, the mains 
dropper should be well clear of its back, and ample 
ventilation should be provided. The rectifier and 
output valves also become quite hot after a period 
of use. 

Fig. 3 shows the position of connections and com= 
ponents under the chassis, and the parts. are so 
placed that most of the wiring is quite short and - 

direct. The heater circuit should be wired up first, 
and the leads kept right against the chassis. The 
resistors and other small parts may be put on after- 
wards, and are kept an inch or so away from the 
chassis. Insulated wire is necessary throughout ; 

some points are marked " M.C." and these are 
taken to tags bolted to the chassis. It should be 
noted that the 6SL7GT heater tags are close together, 
not situated at equal points each side the key -way, 
as is so with other valves. 

Components Employed 
Ali the resistors may be s watt types, except for 

the 100 ohm resistor in the anode circuit of the 
rectifier, and the two output valve bias resistors 
(440 ohms each), where 1 watt components are 
required. The chopper is of the usual .3 amp. 600 
ohm wire -wound type, with adjustable clip. 

The four .01 1iF coupling condensers are pre- 
ferably of the mica type, though paper condensers 
known to be in good condition may be used. The 
8 /AF smoothing condensers only need be of the 
comparatively low -voltage working type intended 
for A.C.1ID.C. apparatus, though 350 or 500 volts. 

, n..a+ia..a,.,rsua»,:uwoaa,auaos,a.;.n.ranauau.naacsusnasuaoi<1,10,1aoau.1.0.a,>`, 
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working condensers can, of course, be used, if 
to hand. 

The output transformer was a 90 : 1 component, 
centre -tapped, to match up to a 2-3 ohm, loin. 
speaker. Many suitable transformers and speakers 
are obtainable. The smoothing choke should 
also present no special 
difficulty, any component 
capable of carrying 100 MA 
being suitable. 

The valves are standard 
types. Should type 43 valves 
happen to be at hand, these 
may be used instead of the 
25A6 valves, as they have 
the same characteristics. ft 
would he necessary to employ 
fiX 6 -pin holders for the 
43s, as the latter do not 
have octal bases. The 6,15 
valve is also obtainable with 
the " GT suffix. This is 
identical except for external 
dimensions, which are not 
important in the present 
case. "If to hand, rectifiers 
such as the 25Z5 and 25Z6 
may be used, with a fiX 
6 -pin holder for the former, 
these having the same 
characteristics. The 25Z6 
is an octal type, but has pin connections differing 
from the 25Z4G specified. 

Notes on Operation 
Two leads are taken directly from the output 

transformer secondary to the speaker speech -coil 
tags. Leads are similarly taken from input 1 or 
2, as the case may be. With the amplifier switched 
on and working, voltages may be checked, and the 
following will serve as an approximate' guide. 

To Mains 
Switch 

/000 
2SZ4G 

5K0 
}1**1,I. 

MC Is Connection 
To Metal Chassis 

Output 
Transformer 

5K0 

25A6 

(The actual readings obtained will differ somewhat _ 

with individual amplifiers, and also according to 
the ohms -per -volt characteristic of the meter.) 

25Z4G cathode, 190 V. H.T. positive line, 
185 V. 25A6` anodes, 180 V. 25A6 screen grids, 
150 V. 25A6 cathodes, 15 V. CSL7GT anodes. 

To 
X,T* Line 

3 Amp. Dropper 
resistance 

To - 

Mains 
Switch 

o 25Z4G L 
° ® (Rectifier) 

2SA6 4 ° 
(Output) 

N.T 
Smoothing " 

Choke 

Pact; 
Cathóde 

Condenser cases to chassis 

Fig. 2. -Top of chassis layout. 

100 V. 6J5 anode, 80 V. These are D.C. readings ; 
the following are A.C. readings, and all are made 
from the chassis in each case :_ 6J5 heater, 6.3 V. 
6SL7GT heater, 12.6 V. First 25A6 heater, 37.6 
V. Second 25A6 heater, 62.6 V. 25Z4G heater, 
87.6 V. The mains -dropper should be adjusted from 
maximum value, switching off between each adjust- 
ment, until the heater readings are correct. 

If the leads to RI and R2 require to be lengthy, 
these should he screened, and the braiding earthed. 

H.T-1- Liné 

O/,uF 

Fig. 3.-Under-chassis wiring details: 

/00K0 

M.0 

2fiF 

6SL7GT 

35000.9j, 

To Pp 
Slider 

- 
To' 

Slider 
6J5 

25,iF 
+ 
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SCREEN MODULATION 
DETAILS OF ECONOMY CIRCUITS 

By O. J. Russell, B.Sc., 
4 

\E seldom obtains " something for nothing," 
and this is particularly true in the ease of 
modulation systems. However, there are 

many cases where the so-called " ` efficiency " 
modulation systems are of value. Without here 
detailing the various " pros and cons " of high-level 
anode modulation versus efficiency systems of 
modulation, it is well known that the very small 
audio power requirements for efficiency modulation 
systems" are their chief attraction. Thus, the 
modulation equipment required is quite modest, 
consumes negligible power, and requires no costly 
audio transformers of high power -handling capa- 
bility. The actual carrier output obtainable with 
a given tube is, of course, reduced, hut this is 
counterbalanced by the simplicity of the modulation 
amplifier. 

One efficiency system of growing popularity is the 
screen modulation method. Perhaps this is a 
matter of necessity. Most popular transmitting 
valves nowadays are tetrodes, and unlike the 
pentode types no suppressor grid modulation is 
possible. Apart from normal signal grid modu- 
lation, screen -grid modulation is the only alternative 
to cathode or anode modulation. However, not 
all tetrodes are suited to screen modulation, and 
with some valves it is possible to modulate only to 
a depth of ñ0 per cent. or so before serious distortion 
occurs. , However, the ever -popular 807 and the 
111,0 are particularly suitable for screen modulation, 
particularly as the power requirements for modu- 
lating the screen are small. With these valves 
modulation can be carried to about 100 per cent, 

- without serious distortion. 
Before considering the " circuit arrangements 

commonly employed, the operating conditions for 
screen modulation should be discussed. As the 
maximum permissible operating screen voltage sets 
a limit to the screen voltage swing, it is advised to 
adjust the screen -operating voltage to one-half of 
the normal operating voltage for Class C C.W. 
conditions. Thus, under modulation, the screen 
volts are swung from zero to full normal screen 
voltage when the peak modulation voltage equals 
the standing screen voltage. To be specific, the 
maximum screen voltage for an 807 is 300 volts. 
However, in normal C.W. operation 2.80 volts is a 
comfortable operating figure. - Thus - for screen 
modulation the screen volts would be 140, that is, 
half the normal C.W. figure. With 140 volts on the 
screen, full sine -wave modulation would be achieved 
with a peak sine -wave input of 140 volts to the 
screen, which for all practical purposes- is almost 
exactly 100 volts R.M.S. 

However, that is. not quite the whole story. Like 
other efficiency modulation systems, the perfor- 
mance is dependent upon R.F. drive and aerial 
loading to a much greater extent than anode 
modulation systems. Thus it is advisable to have 
both the R.F. drive to the P.A. and the aerial 

FOR SMALL INSTALLATIONS 

A.Inst.P. (G3BHJ) 

loading fully adjustable, so that optimum drive and 
loading eau be obtained. In this respect it .is as 
well not to adjust for maximum output. As a 
guide it will -be found that- the R.F. drive is some- 
what less than for normal C.W. operation. How- 
ever, unlike control -grid modulation where the 
same electrode is used for both the R.F. and audio 
signals and the best adjustment is a compromise 
between the two factors, in screen modulation, the 
modulation is applied to a separate electrode, so 
that R.F. drive and audio drive can be adjusted 
independently for optimum results. Screen.modu- 
lation is thus considerably simpler to set up. It 
must be remeinbered, however, that the screen 
represents án impedance into which the modulator 
works. For the very good reason that the screen 
impedance under modulation may instantaneously 
vary between wide limits, it is advisable to use a 
modulator having good regulation. This may he 
achieved either by negative feedback or, as the power 
requirements are so low, a small triode may be used 
as the modulator. The average impedance of the 
screen -grid may be obtained by measuring the 
screen current at the operating value of screen 
voltage. With an 807, the screen may draw some 

Fig. 1.-Transformer-coupled screen modulator. 

Cs-.001. F. 
Ca -1 0F. 

V1-807. 
V2 and RS-See text. 

3 mA. to 4 mA. at 140 volts, and this represents an 
impedance of from 45,000 ohms to 35,000 ohms. 
With a triode modulator, however, it would be 
advisable to take a lower figure than this in view of 
the impedance variations under modulation. If a 
figure such as 15,000 or 20,000 ohms is taken, and 
the transformer ratio adjusted accordingly, it does 
not matter if the actual impedance is higher, than 
this when. using a triode. Distortion with a triode 



556 PRACTICAL WIRELESS December, 1951 

occurs most seriously when the load impedance is 
lower than the optimum load, and is not at all serious 
if it works into an impedance higher than the 
optimum load. The modulating power requirements 
are slight. The theoretical power is half the D.C. 
input to the screen. This, under the reduced screen 
volts needed for screen modulation, is around half a 
watt. A small triode such as a 605 will usually be 
found adequate, and the writer has successfully 
used a 6C5 to screen modulate both 807s and 6L6 
power amplifiers. 

Alternatives 
We can now briefly consider one or two circuit 

arrangements for screen modulation. The most 
simple and straightforward one is to use transformer 

0 
.g H.732 

RA.." 

Drive 

Fig 2. -Choke -coupled screen modulator. 

V1-807. V2 -6C5, etc. ` Ca and Cb-1 CF. Paper. 
Ra -30,000 Q approx. L-L.F. choke at least 10 H. 
RS -20,000 Q approx. CS-.001 µF. 

modulation. In view of the low power require- 
ments, a small intervalve step-up 'transformer can 
often be pressed into service for screen modulation. 
Only the modulating valve itself is shown in those 
circuits, of course, and depending upon the micro- 
phone in use a certain amount of preamplification 
will be required. With a carbon microphone one 
R.C.-coupled preamplifier is adequate, while for a 
crystal microphone, two preamplifier stages will 
be desirable. 

Fig. 1 accordingly shows a transformer -coupled 
triode used to modulate the screen of an 807. As 
the screen voltage is derived through a dropping 
resistance from the main H.T. line, its value will 
depend upon the actual H.T. line voltage. With a 
500 volt supply the screen dropper will be 100,000 
ohms approximately. However, with screen modu- 
lation, it is advantageous to operate the P.A. 
valve with a high anode potential, and with an 807 
the H.T. can be increased to 750 í-olts. The value 
of screen resistor will rise to some 150,000 ohms 
with an anode voltage of 750. In setting up it is 
advisable to measure the screen potential with a 
suitable high -resistance voltmeter to make sure of 
the optimum conditions. Thus for the 807 the 
screen voltage should be approximately 140, and 
should certainly not exceed 150 volts. Lower 

Audio 
o 

voltages than 150 can do no harm, merely resulting 
in reduced power input. Excessively high screen 
voltages, on the other hand, may cause bad over- 
loading of the screen on modulation. It is well 
to err on the side of caution therefore, and to use a 
screen voltage on the low side, and 140 volts is as 
good a figure as any. 

The component values of Fig. 1 need little 
comment. The screen R.F. by-pass condenser Cs 
should not exceed about .001 ltF. as otherwise it 
will cause excessive top cutting. The audio by-pass 
condenser Ca prevents modulation energy being 
wasted in the screen dropping resistance, and can 
be a 1 1SF. high -voltage working condenser. 

In view of the low power . requirements, and 
the possibility of using a small triode as the screen 
modulator, it is even possible to use the simple 
choke modulation system shown in Fig. 2. No 
comment is needed, except that an additional 
dropping resistance, by-passed to audio, enables 
the modulator valve to operate with an adequate 
I.T. so that it can fully swing the screen without 
itself overloading. With 140 volts on the screen, 
the modulator anode should have some 280 volts. 
The value of Ra woúld then be adjusted to dri p 
the screen to 140 volts, and would be approximate:y 
30,000 ohms. The value of the main droppirg 
resistor would be dependent upon the current 
drawn by the modulator and screen combined, 
and would have to be calculated or adjusted from 
the modulator and screen currents. With a 6C5, 
and a total high-tension supply of 600 volts, the 

o 

RE 
'Orive 

Audio 
o 

Fig. 3.-Resistance-coupled screen modulation. 

Va -807. V2 -6L6 triode 
connected. 

Ra -60,000 9 approx. 
RS -50,000 Q approx. 

Ca and Cb-1 1SF. 
Cs-.COI 7T. 
Co -25 µF. 50 volt working. 
Ri -2,000 P. 1 watt. 

value would come out at approximately 20,000 
ohms and a wattage rating of 10 watts. However, 
with other modulators a higher wattage rating 
might be necessary. This system should be set 
up with the aid of a meter to check the current 
and voltage figures so that the screen volts are at 
the recommended figure of 140 volts for the 807. 

The circuit of Fig. 2, however, using a modulation 
choke, is only given here for illustration purroses, 
although, of course, it is perfectly practicable. 
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It serves, however, to make the system of Fig. --3 

more understandable. This is simply a resistance - 
coupled version of Fig. ?, in which the choke is 
replaced by á resistance. The power requirements 
for screen -modulation are so small that it is possible 
to tolerate the wasted audio lost in -the coupling 
resistor. It is, of course, impossible to bypass 
the resistor, as this would prevent it acting as the 
coupling impedance allowing the audio to be 
developed on the screen. The auxiliary screen 
dropping resistance is by-passed. The value of 
this arrangement is that it can be improvised 
from the so-called " clamp tube " circuit used to 
protect the screen of a tetrode when the drive is 
removed from the grid. It is usual to find a triode - 
connected tetrode such as the 6L6 used as the 

4. -,Series -screen modulator. 

V1-807. V2 -6C5. 
Ra -20.000 0. 1 watt. 
Rs-Adjust for correct voltage 

drops as in text, for Fig. 3. 
Re -1,500 Q. 1 watt. 

Rg-100,000 2. 1 watt. 
Ca and Ch -1 1SF. Paper. 
Re -25 pF. 50 volt working, 
Ca-.01 5F. 
C8-.001 pF. 
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" clamp tube." With a little auxiliary switching, 
it is readily possible to convert the clamp tube 
circuit into a screen modulator. - The exact circuit 
constants will depend upon the tubes employed. 
With a triode -connected 6L6 and an 807 P.A., 
the values shown will be approximately . correct, 
and can be adjusted to give correct screen operating 
voltage together With good audio coupling. 

In view of the absence of a modulation choke 
in Fig. 3, at the expense of wasting some audio 
in the coupling resistance, it is also possible to 
avoid even that loss. In Fig. 4 we have what is in 
effect a series modulation circuit. The resistor 
can now be by-passed to audio, as it is merely a 
dropping resistor. - The modulator tube is, in fact, 
operating as a'variable coupling impedance whose 
value instantaneously follows the modulating 
voltage. There are several points to watch about 
such a system. It requires a separate heater 
winding for the modulator tube, as the cathode is 
some 200 volts above ground. Also the conditions 
need careful juggling to get the- screen potential 
correct, together with sufficient drop across the 
modulator tube to allow of adequate modulation. 
Despite these difficulties, at least one amateur has 
been heard producing good results when using 
such a system. 

Incidentally, while a single 807 has been shown 
in these circuits, a pair of 807s can be readily 
screen modulated, giving a really healthy carrier 
of some 40 watts. It should be noted that the 
screens are connected in parallel for modulation, 
irrespective of whether the R.F. anodes are in 
parallel or push-pull. As the two screens will 
draw twice the current of a single screen, the 
dropping resistors múst be modified accordingly. 
In the simplest case, as in Fig. 1, this will merely 
mean halving the screen resistor, and possibly 
adjusting the transformer ratio to match the halved 
load impedance to the modulator valve. For 
obvious reasons, the simple transformer system of 
Fig. 1 is the one recommended to beginners. The 
choke -coupled system is a little more tricky, while 
the other two systems need considerably more care 
in setting up and adjusting. The warning -about 
the necessity for R.F. grid drivé adjustment should 
be remembered. 

Synchrophase Sound Installation 

ANOVEL type of sound amplification system is 
being installed in the Manchester- Free Trade 

Hall by E.M.I. Sales & Service Ltd. 
, This new equipment is designed to overcome the 

unpleasantcho effect normally experienced in large 
halls due to the natural sound of a speaker's voice 
reaching the audience a fraction of a second later 
than the sound radiated from the loudspeakers in 
the body of the hall. 

The echo (Haas) effect is eliminated by delaying 
the sound radiated by the loudspeakers until the 
natural sound has reached the audience so that 
sound from both sources is heard simultaneously. 
The Synehrophase Sound míit which effects the 
necessary delay incorporates arhigh-speed turntable, 
the edge of which is continuously coated with 
magnetic iron oxide. 

Four magnetic heads (for recording, replay (2) 
and erasure) are situated so that the magnetisable 
edge of the turntable passes by each in turn. 

The first head records the sound on the -magnetic 

coating; the recorded portion of which then passes 
by the two replay heads, spaced from the recording 
head to give the necessary delays. 

The spacing between the recording and replay 
heads is adjustable to give different delay times. 
After passing the two replay heads the recorded 
edge of the turntable then passes the erase head 
to prepare it for subsequent re -recordings. 

Two delay channels are provided, each fed by 
one of the replay heads. The first channel can he 
adjusted for delays of between 25-100 milli -second: 
and feeds the loudspeakers situated in the front 
part of the Hall. Delays of between 70-200 milli- 
seconds are provided by the second channel which 
feeds the loudspeakers at the rear of the Hall. 

The Synchrophase Sound unit is used only for 
speech amplification, music reproduction, etc., 
being effected by a normal sound amplification 
system. A speech filter is also incorporated tc 
improve intelligibility. 

Á total output of 240 watts is given by the 
installation. 
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Down from the Olympian F 

A CONTRIBUTOR LOOKS BACK ON THE RADIO SHOW 

IR,-It was a good show -make no mistake about 
that-but something was missing ! 

Several thousand people were missing, of course, 
as the attendance' figures showed, but there was 
also a more subtle difference which made every 
second person you met say- " I don't know what it 
is, but . . I " 

Now, there are a large number of obvious reasons 
which might account for the fact that the glory 
has departed ... some of them were even advanced 
as official excuses. 

Change of Place and Date.-First there was the 
change of venue Earls Court instead of Olympia: 
This implied a 'change óf name,- for the National 
Radio Exhibition could no longer be neatly 
labelled " Radiolympia." Change of name meant 
some loss of " good will " built up over the 
years. As against that Earls Court is a fine exhibi- 
tion building which has housed many successful 
shows, and it is just as accessible, if not more 
easy to get to than Olympia. Indeed, the short 
link -line from Earls Court to Olympia was always a 
nuisance. By Underground you came to Earls 
Court first. Bus services and ear parks are about 
equal. 

This year they changed the date, too, making it 
a summer rather than an autumn event.. In 1951 
this was probably justified in order to catch the 
crowds already in London anyway for the Festival. 
On the other hand, the various Festival shows- 
South Bank, Battersea, Victoria and Albert and 
Stepney -were a considerable competition which 
must have seduced many of the public-especially 
the non -technical public from the attraction of 
radio and television. 

Nor must we forget the big excuse put forward 
by the manufacturers and dealers -a crippling 
purchase tax. Undoubtedly 66g was a nail in the 
Radio Show coffin ... but it wasn't the lethal weapon; 
that produced the corpse ! The public, in spite of 
having less to spend, can still buy cars and cigarettes, 
can still drink spirits and go to the cinema . if 
they really want to ! 

The Idea is Out-ntoded.-If there was something 
wrong-and ask yourself if you got all, the old 
excitement -it was not any of these things alone. 
It was all of these things plus the fact that the 
Radio Show idea is obsolete. It may have died 
with the war, or with Olympia, or with that symbol 
and inspiration, Alex Moody. But it's dead ... a 
new idea is wanted based on the present place of 
radio and television in the everyday life of the 
people. 

I suppose that the basic idea of having a show at 
all is to sell more sets ... and probably in the BBC's 
case to preserve good public relations. Now does it 
want an Olympia, an Earls Court or a Castle 
Bromwich to do these things 1 I think not. 

Radio, even television, has ceased to be a wonder. 
People buy it like they buy a hot-water boiler. 
They just expect it to : work and few -of them care 
much else. So I suggest that the manufacturers 
run oste or two trade shows: for dealers and service- 
men, with, perhaps, a public day to round off.` 

eights 
rather on B.I.F. lines. Simultaneously, I think the 
BBC should rim an " at " home " week-if you 
like, on the lines of the R.A.F.Battle of Britain 
week. The public, in regions, could be asked to 
visit studios and transmitting stations, administra- 
tive offices and, indeed, anything that they pay for 
and are entitled to see. These " at homes " could 
be glamourised by the presence of the programme 
" stars "-it might even be that a hall in the vicinity 
should be booked as the focal point . . . and it 
might even be that the manufacturers could make 
their trade show coincide with these " at home " 
weeks, perhaps to the extent of becoming a technical 
annexe to the main function. 

The fact is that few utilities can afford a national 
show of their own-and, let's face it, broadcasting 
(sound or vision) is just a utility to this generation. 
Is there a national gas show, a national railway 
show, a drainage exhibition and a hot and cold water 
jamboree i Of course not, and you would not 
expect to fill Earls Court for 10 days if you organised 
them. But all these utilities, not without their 
glamour and interest in the hands of showmen, 
have their ou -n ways of displaying their wares- 
let us do likewise and replace this Earls Court 
apathy with local and realistic enthusiasm. 

Does it matter if a few radio dealers, manu- facturers' representatives- and exhibition club 
lizards" are deprived of a week's holiday in London 
at the firm's expense 1 And the publicity boys can 
soon find another way of showing how clever they 
are. In short, who would worry if there never 
was another Earls Court, vainly trying to recapture 
days that have gone i-" ELECTRON." 

" Practical Television" 
THE current edition of our companion .paper 

Practical Television, now on sale, contains 
practical and theoretical articles on this new hobby. 
Practical constructional details are given for a 
Pre -Amplifier with coil data for the existing three 
transmitters, as well as further notes on the con- 
version of the popular ex -Service unit the R.D.F. 1 
which makes an efficient television receiver. Inter- 
ference suppression is explained in two articles, 
one dealing with the Post Office Interference track- 
ing service, and the other giving circuits which 
may be used in various types of receiver for removing 
the annoyance. A servicing article on Masteradio 
models T851, T832, T412 and T409 is also given. 
whilst other articles include Afterthoughts of the 
Show, The Design of V.F. Output Stages, Under- 
water Television and Colour Television. 

Learn all about this new and fascinating science 
by placing a regular order with your newsagent for 
Practical Television, the only technical television 
periodical in this country. It is served by all the 
leading authorities, and practical articles on 
servicing commercial .receivers, as well as con- 
structional articles, regularly appear. 
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PRATTS RADIO 
1070 Harrow Road, London, N.W.10 

Tel. : LADbroke 1734, ,Nr. Scrubbs Lane) 
AMPLIFIERS READY 

TO USE. 
MODEL AC1OE (as illus- 
trated), 10 watt, 4 valve 
unit, neg, feedback, separ- 
ate mike stage and separ- 
ate mike and gram inputs, 
2 faders and tone -control, 
input volts, mike .002, 
gram 1v.. £9-18-6. 
MODEL AC 18E 6 -valve 
unit with p pull output of 

180 watts, separate mike stage and separate mike and gram 
nputs, 2 faders and tone -control; feedback over 3 stages. Input 

volts; mike .003, gram .3v., £14-14-0. MODEL AC32E £18-18-0. 
MODEL U10E. O.C.!A.C. mains, p pull Output of 10 watts. Spec:. 
as AC18E. £12-12-0. All above are complete with eases and 
chrome handles. Outputs match 3, S, 15 ohm speakers. 
MODEL AC8C. 5 -valve chassis with p,pull output of 10 watts. 
For record or radio reproduction, Output to 3, 8, 15 ohms. H.T. 
and L.T. supply for feeder. £9-18-6. 
MODEL AC4C (A.C.) or MODEL U4C (D.C.'A.C.) 3 valve 4 watt 
amplifier chassis for records, etc. Output to 3 ohms. £5-9-6. A11 
units are carriage paid. As supplied to hundreds of domestic and 
industrial users since 1945. Stamp for fuller details. 
For use with the above amplifiers. Sold separately if desired, 
Rothermel 0104 Crystal Microphone. £5-5-0. Acos 22-1, 22-2, 
88-6-0. Collaro Record Players (A.C. only) with motor, turntable. 
Pick-up and auto-stop. Magnetic. £6-9-6 ; Crystal, £6-15-6. 
SPEAKERS. Rola 10in., 357- ; 810., 307-. Grampian 12ín., £7. 
Goodman 12in., £8-12-6. Microphone cable, 1'6 yd. Stylus 
needles play 6,000 records, 6,'6. Jack plugs, 1/9 each. 
COILS. Denco L.M. wave, T RF. with reaction, 6 6 ; Wearite 
` P-". coils, 3 - each ;- Weymouth" I3," 3,6 each ; Weymouth I.Fs, 
15!- pair ; Wearite standard, 10:'- each ; Miniature, 10'6 each. 
TRANSFORMERS, ETC. 2 x 350v., 0-4-5v. la., 0-4-6v. 4a., 19'6 ; 

ditto, 2 x 250v., 18,6. Speaker Transformers, 6V6 to 3 ohms, 43 ; 
62(6 pp to 3, 8, 15 ohms, 19''6. IS4.3S4 Miniature type 53. 
CHOKES 60 m.a., 15 hy., 300 ohms, 5 3 ; -100 m.a., 20 hy.. 400 ohms, 
16/6 ;150m a l0hy 200 ohms 166 ;90m a, 10 by., 180 ohms. 1376. 
VAR. CONDENSERS. Solid dielectric, 0003 or 0305, 4'- each. 
FIXED CONDENSERS (only 1951 stock offered). 8-8, 4'9; 
8-16, 7 3 ; all 500v. 50 mfd, 50v., 2,+3 ; 25 mfd. 25v., 2i3. 0001. 
0002, .0003,: 80. ; 0005, .001, .002, .005, 9d. ; .01, .05, .1 mfd 10'd. 
MISCELLANEOUS. 6K7, 6J7, 6J5, all 716 ; -185. 1S4. 354, 1T4, 
1R5, all 9`6 each ; .3a. droppers, 800 ohms, 46 ; .2a., 1,000 chms, 
46. B7G bases, 9d. Linecord, Sa. 60 ohms. ft., 70. ft. 
All goods new. Post paid over £1. C.W.O.. or C.O.D. 

77ie ?3 mgIL GaP,eeye 
"I GUARANTEE YOU 

TUITION IN ANY OF 

THESE SUBJECTS 
UNTIL YOU HAVE 
REACHEDDIPLOMA 
STAGE AT NO EXTRA COST " 

Test Books are FREE to 
STUDENTS of THE 
BENNETT COLLEGE 
You study at your own 

pace with your own 
Special Tutors. 

I am satisfied that no better 
system is possible. I say 
this about The Bennett 
College methods because 
of .the long and unceasing 
line of successful students 
who have passed through 
the hands of our personal 
Tutors. The, advantages 
to YOU of The Bennett 
College Training are 
immense. You wonder if I 
am over -stating the case? 
I am not. I am too proud 
of the College's tradition 
for sincerity and truth. I 
can help you -will you let 
me? 

(Signed) N. C..7..Bennett, 
Governor. 

Aviation (Eng. -& Wire.) 
Civil Service 
Commercial Subjects 
Draughtsmanship 
Engineering 
Gen. Cert. of Education 
Mathematics 
Plastics 
Radio Service Eng. 
Salesmanship 
Telecommunications 
Television 
Wireless Telegraphy 
Works Managers 
and many other subjects 

YOU GAN START A 
BENNETT COLLEGE 
COURSÉ FOR 30. 

ONLY !! 

and monthly pay- r 
ments of 15/-, ofcg,. 

To the Governor, Dept. L104, 
The Bennett College, Sheffield, 
England. 
I would like to have (at no 

cost) your prospectus and par- 
ticulars of 

NAME 

ADDRESS 

AGE (if under 2r) 
(Please write in Block Letters) 

SOLDE GUNS 
TYPE 21 

TYPE 31 
. TYPE 71 

TYPE 41 TYPE SIB 
Only Wolf Solderguns have 
ail these time and money 
saving advantages - 

Off -straight Easy -grip Handle Perfect Control Lcw 
Current Consumption - Models for every purpose from 
Fine instrument to Heavy Industrial Soldering Localised 
Heat ° Maintains Correct Heat Quicker Heat -up 

AUTOMATIC 
SOLDERING 

Win new efficiency 
and economy with 
Wolf Automatic 
Soldergun. Its auto -feed, trigger solder -feed 
action and perfect balance make it indispensable 
to all modern assembly. 

SOLDERING IRONS 

TYPE 32 

TYPE 42 ....At 
\\\ For all who, for special 

reasons, prefer the conven- 
tional straight type handle. Identical as regards 
elements and bits to Wolf Solderguns but with 
round hard wooden handle with heat deflecting 

skirt. e e 70 4-A W011F 
ELECTRIC SOLDERGUNS E SOLDERING IRONS 
* Obtainable from all high class stockists and ironmongers 

WOLF ELECTRIC TOOLS LIMITED .:,PIONEER WORKS 
NAHGER LANE LONDON W.5 -Telephone: FEMALE 5631',4 
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HOME STUDY 
backs radio experience with 
sound technical knowledge 
MANY men who wished to link their 
radio experience with a sound technological 
background have received successful in- 
struction by means of an I.C.S. Course. 
Its value has been proved not only to 
amateurs but to men who already have a 
professional interest in radio and tele- 
vision engineering, including those taking 
qualifying examinations. It is invaluable, 
also, to students who wish to prepare 
themselves for a job in this field. Courses 
of Instruction covering radio and, if 
necessary, television include the following : 

Complete Radio Engineering, Radio Service Engineers 
Radio Service and Sales, Advanced Short -Wave Radio 
Elementary Electronics, Radar, Radio and 

Television Technology. 
And the following Radio Examinations : 

British Institution of Radio Engineers 
P.M.G. Certificates for Wireless Operators 

City and Guilds Telecommunications 
Write today for our FREE " Radio " booklet; 
which fully describes the above I.C.S. Courses. 
Generous Discount granted to members of H.M. 
Forces. 

Dept. PW23, International Bldgs., Kingsway, London, W.C. 

C. & W. ELECTRONICS R®NICS 
TEST INSTRUMENTS 

20 Range Multimeter M.M.2. 
A.C./D.C. Volts from .25v. to 2,500v. at 4,500 .01v. Basic Movement 200 ltA. 
Scale Length, 33_ín. 
D.C. current from l0pA to 1 amp. 
Resistance from .1 ohm to 5 megohms. 
Power and D.B.s. 
1st Grade Accuracy on all ranges. 
Complete with Test -prods and instructions. 
£810'0. 

Signal Generator S.2. -` 

Range 100 kcfs. to 70 men's, 
400 c.p.s. Audio. Int. & Ext. Mod. 
Ladder, and fine Attenuator. 
Direct Reading Frequency Dial. 
Grey Crackle finish. 
Complete with. R.F. & A.F. leads. £8810 
12 months' guarantee on all instruments. 

Sens S.A.E. for leaflets. 

C. & W. ELECTRONICS 61, CHURCH STREET 
3 OSWESTRY, SALOP 

SPARKS' DATA SHEETS 
Recognised as the Safest, the Simplest and the Finest Tested 
and Guaranteed Radio Constructional Radio Sheets. 
JUST RELEASED 

THE MIDDY " 
A Two-Valver of Outstanding Performance on Medium- and Long- 
waves. All -dry batteries. Compact and Simple to Build. Tested under Stringent Conditions in Dorset. Speaker reproduc- tion on both " Third " wavebands ; " Light " ditto ; Regional and 
Continental Stations plus the additional thrill of " Ship -to -Shore" 
Transmissions. The " Middy " is a Set which will set a Standard. 
BE READY FOR POWER CUTS. Have a " Stand-by." Set handy. The "Middy" is ideal for this, : for the Bedside, the Den, 
your Caravan pr Yacht, or Camping. 
FULL-SIZE DATA SHEET with Instructions 

REMEMBER SPARKS IS NOTED FOR A SQUARE DEAL. 
My Tested Designs range from a Crystal Set to a 9 -valve Quality 
iadiogram. Send Stamp for List. 

COMPONENTS SUPPLIED 
L. ORMOND SPARKS (P) 

43A, HIGH STREET, SWANAGE, DORSET 

G2AK 
This 

e ry®bt s 

All types of Osmor, Weymouth, Denco and Wearice Coils 
always in stock. 
MIDGET SPEAKERS. ìN. B., 2h,in., 1616 ; Philips, 3in , 131- ; 

W.B., 5in., 161- ; Elan, 6 -'.-in., 1/16 ; P. & P., If-. TEST PRODS, for test meters. Red and black, 416 pair. ELAC FOCUS UNITS, for triode and tetrode tubes. 
P.M. type ; List, 301-. Our price, 201-, post free. T.V. TUBE MASKS, brand new, new ratio, IS/- each, post 
free. 
SELENIUM RECTIFIERS, 250 v. 60 m.a. D.C. output. 
New, 716 each. 
MORSE -PRACTICE SETS, with double -action becter, 
output for 'phones, excellent key, require only 4 v. battery. 
As new, 716. P. & P., 11-. 
MIDGET OUTPUT TRANSFORMERS for personal 
portables, 61-. Standard pen., 516. Mike trans. for M.C. mikes, 
21- for carbon, 113 each. 
XTAL DIODES, 319 each. Germanium diodes, 516 each. MICROPHONES. Carbon inserts, 216 each. M.C., No. 7, 
3111. Loud hailer, 716. 
AVO MULTIPLIERS, 4,800 volt, for model 40, SI-, post Sd. POTENTIOMETERS. 20 k. and'25 k. W.W. 5 w., 21- each. 
Carbon, 50 k., 100 k., 1 meg. and 2 meg., 116 each. ECO ohm 
H.D. toroidal, 316 each. 
TWIN FEEDER. 300 ohm H.D. Twin, Sd. yd. - Standard 
K25 300 ohm, 9d. yd. K24 150 ohm, 9d. yd. Coax. T.V. cable, 
tin., 1/3 yd. Packing and postage on cables, 116. 
SPECIAL VALVE OFFER. Kit of 4 midget 1.4 v. valves, 

I each !SS, IRS, 11'4 and 1S4, 301- or 816 each, separately. 
Postage free on all orders over £1 except where specifically 
stated. PLEASE PRINT YOUR NAME AND ADDRESS. 

CHAS. H. YOUNG, C2AK 
All Callers to 110 bale End, Birmingham 

CENTRAL 1635 

Mail Orders to 1132 Holloway Head, Birmingham, 
MIDLAND 3254 - 

MATCHBOX RADIO RECEIVERS 
FULLY ASSEMBLED RECEIVER. Tunes B.B.C. 
Long and Medium Waves. Fitted with station 
selector switch and noir -linear impedance unit. 
Price, 15/-, post free. 
KIT OF PARTS. Fully illustrated instructions and 
kit containing everything necessary for building the 
matchbox receiver. Price, 11/-, post free. 
INSTRUCTIONS ONLY. Full step-by-step instruc- 
tions, working drawings and theoretical wiring dia- 
gram. Price, 3/, post free. 

JOHN O'BEIRNE (W), 
137, COTHAM BROW, BRISTOL, 6 

ORDERS BY POST ONLY 

GRAM MOTORS & PICK-UPS for 
MICROGROOVE RECORDS 

B.S.R. MU -10 moton for 33 & 78 
r.p.m. Speed change by reversing 
drive pulley. 10in. 

aL3.10.7 turntable. 100-250v. 

MU -14 de luxe model with ROTACAM 
instant speed change C^ l A 
for 33 45 & 78 r.p.m. òi.7 .73 

ACOS GP -20 pickups. standard £3.11.5 
GP -19 LP microgroove head only E2.3.4 

rith 
,..,,RAD I D CRAFTnurnim ltd 

PHONE 

58927 
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News from 
Hadley Coin -operated Radio Equipment 

THIS new coin -operated radio system is specially 
designed for Hotels; Holiday Camps, Hostels, 

Nursing Homes, Block of Flats, etc. Programmes 
are relayed to -attractive room units from a central 
control. 

The user merely puts sixpence in the slot and 
selects his programme from a choice of two or 
more. Normally, managements arrange to give 
24 hours listening for sixpence, but the cancellation 
routine can be varied as required. 

Maximum volume is controlled centrally, thus 
ensuring that users of room radio will not disturb 
others. 

The complete system is available on Rental 

One of the new Westinghouse crystal rectifiers. 

terms or can be purchased outright.-Hadley, Sound 
Equipments, Ltd., Cape Hill, Smethwick, Staffs., 

Westinghouse Germanium Crystals 
THE Westinghouse Brake and Signal Company 

have introduced a wide range of germanium 
crystal rectifiers. These are of hermetically 
sealed ceramic construction and are only tin. long 
by ie in. diameter. The range of types covers peak 
working voltages up to 100 volts and forward 
currents of 50 mA. 

These crystal rectifiers are suitable for detectors, 
limiters, instruments and general purposes, the 
self capacity of all types being approximately I pF. 

Each crystal rectifier is mounted on a colour - 
Coded card giving the rating particulars. A Ieaflet, 
M.R.14 supplement 5, is available showing typical 
characteristics of all types and includes a tabulated 
list showing which type to select for each of the 
sixteen applications for which these germanium 
crystal rectifiers are particularly suitable. 
-Westinghouse Brake & Signal Co., Ltd., 82, 'York 
Way, King's Cross, London, NA. 

Regentone Price Changes 
W/E are asked to point out that the Auto " 99 " 
W has been increased in price to 47 guineas, 

and the 3 -speed version is now 53 guineas instead of 
50 guineas as originally quoted -Regentone Products, 
Ltd., New Factory, Eastern Avenue, Romford, Essex. 

be Trade 
Southern . Radio 

ANEW edition of the popular illustrated catalogue 
No. 8 is now available from Southern Radio. 

This is a well -produced 50 -page edition and is fully 
illustrated, covering all the well-known makes 
of component in alphabetical order. Copies are 
available to readers at 9d. post free from Southern 
Radio & Electrical Supplies, 85, Fisherton Street, 
Salisbury, Wilts. 

Winel Record Cases 
THE satisfactory storage of a large number of 

gramophone records often presents a problem, 
and unsatisfactory methods lead to warped or 
scratched discs. Messrs. Elwin have for years 
specialised in the manufacture of boxes of all types 
and have produced a wide range of record storage 
boxes ranging from small carrying cases suitable for 
picnics up to large units capable of 'holding 10t 
records. Separators and a large index card are 
provided and it is a simple matter to select any 
desired dise when required. In addition record 
albums are also available and designed to hold 

A record case from the Winel selection. 

expensive discs in such a manner that not only are 
they satisfactorily protected, but the outward 
appearance of the albums is in keeping with the 
contents. Illustrated above is the Pyramid port- 
able case designed for 50 records in two sections of 
25. It is available in four colours, black, blue, red 
and green and for either lOin or 12in. reccrds.- 
Henry Elwin Ltd., Plumptre Street, Nottingham. 

Osmor-'Phone Change 
OSMOR RADIO PRODUCTS, LTD., of Bridge 

View Works, Borough Hill, Croydon, Surrey, 
wish to inform customers and the trade that their 
telephone number has now been changed to 
Croydon 5148(9. 



562 PRACTICAL WIRELESS December, 1951 

SURPLUS SILICOi 
DETAILS OF POPULAR 

By E. 

THE reader may or may not be aware that 
these crystals are available on the surplus 
market. 

- The types that seem to be in 
abundance are the CV101 ancld Cí'102, although 
other types of silicon crystals are available but are 
not so plentiful. 

However, these crystals are to be had at reason- 
able cost and this does, therefore, enable the 
amateur to experiment in another field without 
much outlay. 

The silicon crystal can more or less be compared 
with the thermionic diode as they have a fairly low 
resistance in the forward direction and a high resist- 
ance in the reverse direction. This perhaps can be 
clarified by remembering that as in a valve diode, 
the valve conducts on one half cycle, and does not 
conduct on the other half. This phenomena is 
similar to the forward and reverse direction of the 
crystal, respectively. As a point of interest the 
silicon crystal has more or less a negligible transit 
time, thus enabling them to be used ät very high 
frequencies, an advantage over the thermionic 
diode, 

Construction 
The basic construction of crystals of this class 

consists of a silicon crystal or flake and a contact, 
the latter usually known as `° the whisker," and 
this is made from pure ttmgsten or some suitable 
alloy. Both these electrodes are, however, found 
enclosed in a low -loss ceramic body. 

The whisker is usually secured to the threaded 
portion of the crystal, but this naturally depends 
upon the crystal in question and its design. 

Details 
In crystals of this nature, there are, however; 

important parameters in their actual design, an 
important one being the diameter and shape of the 
whisker. This can be fully appreciated by the 
reader when he realises that the correct contact 
pressure against the silicon crystal is necessary to 
enable the crystal to function properly. 

An essential requirement in silicon crystals is 
that of good conductivity, and this is ensured by 
either silver or gold plating the metal parts. The 
plating of such parts also prevents corrosion which 
must be avoided at all costs, otherwise the crystals 
will cease to function entirely or operate incorrectly. 

Silicon crystals that are available on the surplus 
market lend themselves admirably to the experi- 
menter for use in experiments on radio frequency 
and video detection, rectification and frequency 
conversion. 

They are extremely useful in various measuring 
devices that the amateur rnav care to construct, - 
such as field strength meters, etc. However, these 
are beyond the actual scope of this article, and 
various circuits utilising the crystals have already 
appeared in this journal, and will, no doubt, 
appear in future issues. 

C YSTALS 
TYPES NOW AVA;LABLE 

G. Bulley 

It is as well to mention, however, that crystals 
can be burnt out if they are not operated within 
their ratings, especially if they are subjected to 
a signal strength of excessive quantity. Another 
point of interest to the amateur is that the contact 
point of the whisker sometimes fuses, whereby the 
actual area of contact is increased and this in turn 
greatly effects the crystal. 

Care 
Crystals of this nature should be handled with 

care, remembering of course, that any mechanical 
knock will no doubt damage the crystal. One 
will note, that they are supplied in a lead cover, 
and this is for the sole purpose of safeguarding the 
crystal from stray R.F. fields which would do untold 
damage to the crystal. It is advisable, .therefore, that the amateur should store such crystals in the 
lead cover when not in use. 

Advisory Committee Formed 
THREE Associations whose interests include 

matters relating to the development and 
production of radio communication and radar 
measuring instruments have collaborated in the 
formation of a joint committee which will advise 
their respective Councils on such subjects. The 
three Associations are the Radio Communication 
and Electronic Engineering Association, the Radio 
and Electronic Component Manufacturers Federa- 
tion and the Scientific Instrument Manufacturers 
Association. 

Membership 
Membership of the joint committee, which is 

known as the Joint Advisory Committtee on Radio 
Communication and Radar Measuring Instruments,: 
is open to any member of the three Associations 
who is concerned with the development or pro- 
duction of this class of measuring instrùment. 
The joint committee will be in a position to consider 
both commercial and technical questions brought 
to its notice by members themselves, Government 
Departments and other external bodies. It is 
particularly expected that the provision of this 
single channel for consultation with Government 
Departments on matters of common interest will 
prove convenient both to the Industry and to the 
Government. 

Address 
The joint committee, which is not another trade 

association, is administered from the offices of the 
Radio Communication and Electronic Engineering 
Association, .59, Russell Square, London, W.C.1 
(telephone : Museum 6905) : the Committee 
Secretary is the Assistant Secretary of the 
R.C`,E.E.A. 
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A speaker for the constructor's every need 

Type Cone 
dia. 

Flux 
Density 
(Gauss) 

- 

Pole 
dia. 

Gap 
length 

Flux 
face 

Total. 
Flux 

Speech 
coil .. 

Impedance; 
(Ohms) "' 

Handling 
Capacity 
(Watts) 

PRICES 

With 
Trans. 

Without 
Trans: 

£ s d. £ s. d. 

*S.2.57 2" 7,000 .375" .033" .093" 5,285 3 .3 - 18 6 

*S.3.57 3z" 7,000 .625" .035" .125" 11,500 3 2 - 19 6 

5.507 5" 7,000 .75" .040" .125" 14,000. 3 2.5 18 9 1 1 0 

*S.607 6" 7,000 .75" .040" .125" 20,000 3 3 1 I I 9 12 6 

5,607 6" 7,000 .75" .040" .125" 20,000 3 3 I 13 9 I 4 6 

S.810 8" 10,000 I" .043" .187" 39,500 3 5 2 3 0 _I 12 6 ' 

S.912 9" 12,000 I" .043" .187" 1 47,400 3 7 2 7 3 I 16 9 

5.1012 10"" 12,000 1" .043" .187" 47,400 3 10 3 3 0 2 4 6 

S.I2135 I2" 13,500 1.5" .050" .25" 1106,000 15 15 10 0 0 9 0 0 

Further details of these speakers and 
of the famous Concentric -Duplex 
models gladly sent on request. 

* An chassis material is of Mazak 3 except those 
marked wkth an asterisk which are of Drawn steel 

LOUDSPEAKER 
e1ZtQan CHASSIS 

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD NOTTS 

ej BUILD YOUR OWN Wrigiffrigrifi 
MODERN RECEIVER TERn 

for 
HALF the normal cost 

= ESTA8L15HED`25-YEAAS,_ 

*: A MIDGET 4 STATION ".PRE-SET " SUPERRET. 
RECEIVER for A.C. mains. Designed to receive any three 
stations on Medium Waveband -and one on Long Wave by the 
turn of a Rotary Switch, no. Tuning being necessary. The 
set can be supplied either as a Complete Kit of Parts, or 
by.purehase of the Components separately. The Complete 
Assembly Ínstructions, showing the Wiring Diagram and 
Component Layout and Point to Point connections, together. 
with a Component Price List available for Ii9. 

it A 4 -VALVE T.R.F. BATTERY PORTABLE " PER- 
SONAL " SET, available as a Complete Kit of Parts or by 
purchase of the Components separately. The complete 
price details, including an individual Component Price List, 
are included in our set of Assembly Instructions, which 
is obtainable for 9d. In addition, these detailed Assembly 
Instructions also show the complete circuit, with a Practical 
Component Layout, which in themselves make trie assembly 
of the set quite simple. 

* A .MIDGET 4 -VALVE SUPERTIET. PERSONAL SET, 
covering Long and Medium. Wavebands and designed for 
Mains or Battery operation. This receiver is designed to 
operate on A.C. mains or by an " All -dry " Battery ; either 
method is selected by means of a Rotary Switch. It is so 
designed that the Mains Section is supplied as a separate 
section which may be incorporated at any time. The' set, 
therefore, can be made either ai an " All -dry " Battery 
Personal set or as a Midget Receiver for Combined. Mains) 
Battery operation. The set can be supplied either as a Com- 
plete Kit of Parts or by purchase of the Components separ- 
ately. The. Assembly Instructions which include Wiring 
Diagram and Practical Component Layouts, are available for 
119. This also includes a separate Components Price List. 

SOME POPULAR 

CIRCUITS for the 

HOME CONSTRUCTOR 

* THE. MIDGET A.C. MAINS 3 -VALVE RECEIVER,. 
as designed and published by " Wireless World," covering, 
Long and Medium Wavebands. Cost of all Components to 
build this set is £4117 9. A reprint of the complete Assembly 
Instructions, including Practical Layouts, is available 
for 9d. * THE "WIRELESS \WORLD" MIDGET A.C. MAINS.. 
2 -VALVE RECEIVER. We can supply all the components 
including Valves and MCoil Speaker, to build this set for 
£3/1010. Reprint of the original Assembly Instructions and 
Circuit may be obtained for 9d. 

* THE " SUMMER ALLDRY " BATTERY PORTABLE, 
as published in the June issue of " Practical Wireless." 
We can supply from stock all of the Components to build 
this Midget 3 -Valve Receiver. A reprint of the complete 
article and circuits, including Practical Layout and Com- 
ponent Price List is available for 1/-. 

* A COMPLETE KIT OF PARTS to build a MIDGET" All- 
dry" BATTERY ELIMINATOR, giving approx.- 69 volts 
and 1.4 volts. This eliminator is suitable for use with 4 -valve 
Superhet. Personal Sets. It is easily and quickly assembled 
and is housed in a case size 4lin.x l lin.x 3lin. Price of Complete 
Kit, 42/6. In addition we can offer a similar complete kit to 
provide approx. 90 volts and 1.4 volts. Size of assembled. 
unit lin. x 2in. x l'An. Price 47/6. 

* For £6,5'0. A Complete Kit of Parts, including Drilled 
Chassis and Valves, to build a 8 to 8 watt PUSH-PULL. 
AMPLIFIER for operation on A.C. Mains. Incorporates 
Tone Control and is suitable for use with any type of pick-up. 
The complete set of Assembly Circuits, including Practical 
Layouts, is available for 9d. 

* Send 9d. P.O. for our NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers and " hundreds" of Wireless 
Components. When ordering please cover cost of postage and packing. 

STERN RADIO LTD. 109 & 115 FLEET STREET E.C.4. Telephone 
r r r CENtral 5814 z 2280 
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THE MODERN BOOK CO. 
Reference Data for Radio Engi- 

neers, by W. L. McPherson. 
7s. Od. Postage 6d. 

Wireless Servicing Manual, by W. T. 
Cocking. 

12s. 6d. Postage 4d. 
Tise Royal Signals Handbook of Line 

Communication. Volume 1. 
20s. Od. Postage is. 

Television Receiving Equipment, by 
W. T. Cocking. 

18s. Od. Postage 6d. 
The Radio Amateur's Handbook, 

by The American Radio Relay League. 
28th Edition. 

22s. 6d. Postage le. 
Radio Engineering. Edited by R. C. 

Norris. 
15s. Od. Postage 9d. 

Sound Reproduction, by G. A. Briggs. 
2nd Edition. 

10e. 6d. Postage Id. 
Theory and Design of Valve Oscil- 

lators, by H. A. Thomas. Volume 
VII. 

36s. Od. Postage 6d. 
A Handbook of Telecommunication, 

by B. S. Cohen. 
30s. Od. Postage 6d. 

Radio Servicing Theory and Prac- 
tice, by A. Marcus. 

35s. Od. Postage 1s. 
Televisor and Radiogram, by W. I. 

Flack. 
6s. 6d. Postage 4d. 

Amplifiers, by N. H. Crowhurst. 
3s. 6d. Postage 3d. 

Radio Valve Data, by ' Wireless 
World. 2nd Edition. 

38. 6d. Postage 3d. 
R.S.G.B. Amateur Radio Call Book. 

Autumn, 1051. 
Is. 6d. Postage 3d. 

We have the finest selection of British 
and American radio books in the c0un- 
try. Complete list on application. 
19-23 PRAED STREET (Dept. P.12), 
LONDON, W.2. PADdington 4185. 

IIIGHSTONE UTILITIES 
Soldering Irons, streamlined iron, with 
curved Pencil Bit. 200/280 v. 50 w., 10.'-. 
Standard 4ron, With adjustable bit, 200,250 
Iv., 60 w., 11/-. Ijeavy Duty Iron, 150 w., 
146, all post 6dff Magnets, small ex 2in. 
meters, 1- each, post 3d. Telephone Rand 
(Generator with handle, 76. post 16. 
Bell.. 3/6. post Od. . . 

Crystal Sets which are fitted with a perm- 
anent crystal detector. Why not have a Set 
in your own room -10!8, post 6d. De Luxe 
receiver in polished oak cabinet, 18.8. 
post li-. Spare Permanent Detectors. /- 
each. When ordered separately, 2'8, With 
clips and screws, 2:10, ºost ad. 
Headphones, in good order.. 5'6 : better 
quality, 7'6. New Headphones, 10- a 
Pair. Balanced armature type (very sensi- 
tive). 12!6 a pair, all post Sd. New Single 
(Earpieces, 3/6. Bal. armature type, 46 ; 

ex-R.A.F. earpieces, 2!-. post 4d. All 
headphones listed are suitable for use. 

,with our crystal sets. Hand Microphones, 
with switch in handle, and lead, 4'-: Similar 
instrument, moving coil, 718, post 6d. 
Sparking Plug Neon Testers, with rest 
pocket clip, 313. and with gauge, 376, post 3d. 
,EX-R.A.F. 2 -Valve (2 -volt) Amplifiers, 
;can be used to make up a deaf aid outfit, 
:intercommunication system, or with 
crystal set. complete with valves and fitting 
instructions, 201-, post 1/6. Ditto, - less 
valves. 10,-. Wooden box to hold amplifier, 
2:- extra. 
Meters. 10v., 24in. Rectifier (a.c.) in 
wooden carrying case, 14!8 ; 11V., 2510 
mvc., 9/8 150v., .2in., info.. 10!- ; 3.50Äv.: 
aim, rate_ 20/- ,6.000v.. 31in., in/c., 4718 
151600v., 2in., Mc., double reading, &-': 
3.5 amp. 2in.. T.C.. 5/- : 4 amp., 2,in., T.C. 
in case with switch, 716 7 -Meter. Movements, 
Units containing two 500 microamps, 
5;-. All meters post extra. Money re- 
funded if not completely satisfied. 

LIIGHSTONE UTILITIES, 
'S6;' New Wanetead, London, E.11. 
Letters only. New Illustrated List sent on 

reluest with lid. stamp and s.a.e. 

This is a small reproduction of a simple 
sub -assembly from one of our series of 
unique, LIFE-SIZE, Easy-as-A.B.C." 
Construction Blueprints. If YOU could 
wire this unit then you can make any of 
the GUARANTEED CIRCUITS given in 
our " HOME CONSTRUCTOR'S HAND- 
BOOK," knowing that failure is im- 
possible ! The latest ' issue of our 
famous book is AGAIN ENLARGED to 
contain the following twelve FULL - 
PAGE circuits, with descriptions, illus- 
trations, full parts lists, and a host of 
useful information. formulae, etc. 3 Valve, 3 wave FEEDER. 4 Valve. 3 wave FEEDER (with 

hi-fi " switching). 5 Valve. 3 wave A.C. SUPER. 5 Valve, 3 wave A.C./D.C. SUPER. 
Feeder amplifier and Power Pack. 6 Valve. 3 wave A.C. SUPER. 6 Valve. 3 wave A.C.::D.C.:SUPER. 

SIGNAL -TRACER. 
04 Valve BATTERY SUPER. I Watt AMPLIFIER. 
!10 Watt High Quality AMPLIFIER. 
SIGNAL GENERATOR. 

All for the nominal price of 2'6 
SEND NOW for YOUR copy, obtainable 

ONLY from 

RODING LABORATORIES 
694, Lea Bridge Road, London, E.10. 

(Mail office W.D.) 

YOU 
can become 
a first-class 

RADIO 
ENGINEER 
We are specialists in Home - 
study Tuition in Radio, 
Television and Mathematics. 
Post coupon now for free 
booklet and learn how you 
can qualify for well -paid 
employment or profitable 

spare -time work. 

T. & C. RADIO COLLEGE 
-.-Post in unsealed envelope, 3§d; postage.... 

To : R. Heath Bradley, T.C.R.C. 
36, Northfield Road 

Ringwood, Hante. 

NAME 

ADDRESS 

P.119. 

MODERN ELECTRICS 
LTD. 

Decca 3 -speed A.C. gram units, 
complete . £7 3s. 4d. 
Dual PICK-UPS for 
above, for L.P. and standard 
recordings .. .. £3 19e. 2d 
Cosmocord G.P.20-we still have 
a small stock of these famous 
PICK-UPS, price £3 ils. 5d. 
G.P.19 Spare Heads-L.P. and 
standard for the above £2 3s. 4d. 
GARRARD, PLUG-IN type 
HEADS, for 65A and 70A. 
GARRARD ADAPTORS to 
convert older models. 

E.M.T. TAPE £1 15s. Od. 
(High Coercivity). 

Soundmirror TAPE £1 5s. Od. 
Recording TAPE, by G.E.C. 

£1 los. Od. 
Recording TAPE, by DUREX 

£1 15s. Od. 
(per 1,200ft. reel.) 

Just released-" MAGNETIC 
RECORDING," by Chief 
Engineer, Brush Development Co. 
The most comprehensive publica- 
tion on Tape and Wire recording. 

26/- post free. 
MODERN ELECTRICS 

LTD. 
164, Charing Cross Rd., W.C.2 

TEMPLE BAR 7587. 
Export enquiries welcomed. 

"YOU CAN RELY ON US" 
FOR CLEAN COMPONENTS 
AT COMPETITIVE PRICES 

VALVES -65117, 8.6 : EF50, 7.'8 ; 12SG7. 
6i- ; 125R7, 8.!6. 
SWITCHES. -1 pole 18 -way, 2.6 ; 4 pole 
3 -way. 3/6 ' 3 pole 4 -way, 3 6; 2 pole 6 -way, 
3/6 ; 6 pole 3 -way (W;Change for Superhet 
with R.F. stage), 48. 
I.F. TRANSFORMERS.-RS:GB, Semi - 
Midget, 465 Ito s., 12'6 pair. Wearite Midget 
M400B. 465, 21'- pair.' Weymouth P4, 15/ - 
pair. M800 Wearite Midget. 10.!6 each. 
COILS. All Wearite " P " Coils stocked,- 

; 3/- each. TRF matched pair. MW/LW with 
reaction, 776. (No. 2 coil O.K. for " Summer 
Portable "). Weymouth CS3W3, 11/6 pair, - 

CrSW2, 9.'6 pair. 
SPEAKER TRANSFORMERS. - Super 
Midget for personals, 1S4, 3S4, DL92, etc., 
5'-. Mains Midget Type. 4'-. Standard 
type, 48 ; 1, 4'6, 60 : 1 and 30 : 1, 4'6. Push- 
pull 6V6 to 2-3 ohms, 8:6. 
I.F. FILTERS. -Aerial, 465 ken. Filters 
complete, 813. Not surplus. 
CERAMIC TRIMMERS. -30 pf. 50 of., 9d. 
100 pf., 1/-. 250 pf., 1'7. 500 01., 2-. 750 pf., 213. 
Tii'LN GANGS. .0005 uF. Complete with 
rubber -mounted feet and slow motion 
drive. 10/6. 
MIDGET TWIN -GANG. 10.'6. 
SPEAKERS. -W, B., 24in., 1713. Plessey, 
5fn., Lightweight, 151-. R. and A., -Olin., 

`P.M., 126. Stockists of Haynes, Wey- 
mouth Wearite. Viewmaster, Easy -built 
Televisor. Don't forget postage,- chaps, 
and write for Catalogue 10 and Bargain 
Valve List. Price 6d. 

RADIO SERVICING CO, 
444, WANDSWORTH ROAD, 
CLAPHAM, LONDON, S.W.II 

Telephone : MACaulay 4155. 
TI, 77A, 168. 169 Buses S.R. Station, 

Wandsworth Bead. 
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Programme Pointers 
A MONTHLY CRITIQUE BY MAURICE REEVE 

THE British have long been noted as watchers 
of games-as distinct from a nation playing 
them. Whether on the bowling green, the 

cock -fighting alley or the fisticuff ring, round which 
the squire, the parson and the fraternity would 
foregather largely as an excuse to guzzle and bet, 
to our own day which witnesses no fewer than a 
hundred and fifty thousand gathered at Hampden 
Park to watch the local Rangers and Celtic play 
for the honours of Scottish soccer, or scarcely fewer 
at Twickenham, Wembley or Lord's-multitudes 
watch whilst a handful act. As the years slip by, 
fewer and fewer take part, only to succumb to the 
ease of the ringside seat or the chair by the radio, 
which provides the biggest audience of the lot. 

It is not unnatural, therefore, that the wireless, 
which has gathered unto itself most of man's and 
woman's activities and served them- up for us as 
good, bad and indifferent entertainment, should 
have grasped games in its maw, and particularly 
those which it can play itself in its studios, and 
which our fathers and mothers-or was it our 
grandfathers and grandmothers ?-were so fond 
of playing in their own drawing -rooms and parlours. 
Little did they imagine that long after their bustles 
and dundreary whiskers were old-fashioned even at. 
Madame Tussaud's, their descendants would gather 
round microphones in millions listening-not 
watching, even, but just listening ; eavesdropping, 
one might almost say-to unseen teams playing 
modern versions of their old loved games of 
Consequences, Question and Answer, and many 
another. 

One Minute, Please" 
For many years now these parlour games- 

notably Twenty Questions, Any Questions and 
various quizes-have been favourite items in 
radio entertainment. And not unjustly, more 
especially when compared with some other 
alternatives we are given to choose from at round 
about their hours. They have now been joined 
by a new one, '` One Minute, Please," on Tuesdays 
at nine -thirty. I would like to wish it, at the 
outset, a prosperous career. Built on the same lines 
as. Twenty Questions, with a " keeper of the 
password " instead of Norman Haekforth's voice, 
it gives rather more opportunity for personal 
initiative than its forerunner, of which Gilbert 
Harding and others have not been slow to take 
advantage. (It should suit" Anona Wynn and 
Richard Dimbleby admirably, thòugh I hope as 
many new names as possible- are ' kept for it.) 
What a wealth of fun can be extracted from both 
trying to find, and to dodge, the password in sixty 
seconds of solo oratory ! Gerard Hoffnung is a 
distinct acquisition to this `type of programme. 
Ian Messeter, deviser and producer, and Roy 
Plumley, introducer, are to be congratulated. 

" The Big Show " 
This. must have been one of the most keenly 

anticipated programmes ever put over the air ; 

it must also have had one of the biggest audiences. 

I thought that it was a first-class affair and, ii 
strengthened in a couple, alas! of -British, places, 
would he really top notch. The first, and major, 
reaction to it which I experienced was a conscious- 
ness of its vast superiority to the average B.B.C. 
" variety " programmes which are inflicted on us 
with such soul-destroying regularity. Admitting 
that it was in all probability a much more ea,41y 
affair than could be afforded every Saturday night, 
it did serve to prove that not only is there an 
awful lot of dead wood-dead from the neck down 
and the feet up-in our native variety, but that the 
presentation and general arrangement of what 
good we have can be greatly smartened up. 

Variety 
"Music Hall," alas, is back, The recent inclu- 

sion of, or prefix of the adjective " Festival " to its 
title did little to raise its general level of banality 
and raucousness. According -to its first de-festival- 
ised presentation, it will return to its unhoneured. 
level. I did think, and was led to believe, it was. 
to he abolished, but the wish was, presumably, 
father to the thought. There is, of course, always 
the remedy of not listening to it which, now that I 
have done my duty and reported on it, I shall 
take. 

Plays 
What is a masterpiece ? Presumably, something 

which, in its own particular genre, cannot he 
improved upon. When they are presented to its 
in other than their original media, a certain lessen- 
ing of their original greatness is almost inevitable. 

Ibsen's " Ghosts," a play, was presented to us in 
a radio version, also a play of Lance Sieveking'.s, 
and this suffered least damage. Hardy's " Tese 
of the d'Urbervilles," a novel, suffered in its con- 
version to a play, from the novel " by _Ronald 
Gow rather more harm. This was probably 
because its original texture is more delicate and 
refined metal than the rugged Northern work. 
Both- are imperishable masterpieces and received 
most excellent treatment at the hands of all who 
handled them. Aileen Mills brought out much 
of the adorable Tess's sweet femininity-the major 
portion cannot be extracted from the original 
Hardy prose-as did Griselda -Hervey in the 
totally different type of woman, Mrs. Alving, of 
" Ghosts." The Ibsen play made the better radio, 
as the particular Hardy qualities ,of illnsivene-s 
and imagery are not so essential, ctualities,difflenit 
to produce over the air. 

Music 
Much good music has been wafted across to us 

some magnificent Beecham' programmes, an "excel- 
lent series of Schumann recitals by that very tine 
and experienced Schumann player, Moise witsch, 
and a bright and breezy production of the original 
Hammersmith Lyric " Beggar's Opera." What a 
priceless treasure house of native genius this is. 
Whilst the wonderful timings frorn Edinburgh would 
recluv-c an article all to thernseh-es, 
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A NOVEL DEMONSTRATION BY MULLARD 

AWAY from the main stand at the National 
Radio Exhibition vas a ba ne -covered table 
with a golden ball lying invitingly in the 

middle. Over the top of the table there - was a 
message, " Can you Beat the Electron ? " 

Visitors approaching the table looked at the 
golden ball and, after overcoming their initial 
shyness, made a frantic grab at it. But the electron 
was too quick for them. Some visitors tried to 
capture the golden ball by means of a stick or an 
umbrella, but they always failed. Directly the hand 
or any other object approached the golden ball it 
very rapidly withdrew to the bottom of a deep 
hole Iet in the table top. 

The " Can you Beat the Electron ? " exhibit was 
designed by Mallard, Ltd. Although intended as a 
display unit, it nevertheless illustrated in a most 
effective way some of the possibilities that electronic 
techniques have in protection systems. 

To explain the basic principle of operation of the 
protection device employed in this demonstration, 
it is useful to recall the first valve radio receivers 
which came into use immediately after- the crystal 
sets. With these early receivers strange howls and 
screeches would often come from the loudspeaker 
whenever the hand came near the tuning knob. 
This form of interferenee was due to the electrical 
capacitance set up between the hand and the 
sensitive tuning circuit, thus causing the reaction 
circuit to oscillate. In recent years this effect has 
been " tamed " and utilised in a number of interest- 
ing electronic devices. In the display unit referred 
to above, the' electrical capacitance between the 
golden ball and earth changes when the ball is 
approached by any person or object. By means of an 
electronic circuit, this capacitance change is con- 
verted into an electric current which is used to 
operate a relay and the relay, in turn, is used 
to set in motion the necessary mechanical protection 
mechanism. The whole cycle of operation is so 

rapid that in the demonstration the golden ball 
disappeared from view at a speed faster than the 
hand can move. 

The capacitance electronic detector, or the capaci- 
tance relay as it is sometimes called, besides finding 
many applications in protective systems, has 

Two excited schoolboys, visiting the National 
Radio Exhibition, try to get the golden ball. 

innumerable possibilities in other fields. The 
detecting element may take the form of any 
insulated metal object, but is usually in the form of a 
rod, a small ball or a plate. These detecting elements 
can be used to detect both large and small objects. 
For example, it is possible to detect ears or people 
at a distance several feet away from the detecting 
element even if a plate of glass or a dry plaster wall 
intervenes. On the other hand it is equally as easy 
to detect and count at rates of several hundred a 
second, such small objects as beans, buttons, etc. 

The principle of capacitance change may also be 
used for such varied applications as measuring 
movements of the order of a few millionths of an 
:inch ; controlling the level of water in boilers ; 
and measuring the thickness of materials, e.g., 
cigarette papers, plasters, and so on. 

News from the Clubs 
THE MIDLAND AMATEUR RADIO SOCIETY 
Publicity Representative : B. H. T. Olver (03DJQ), Cleeve Lodge, 

Nether Whitacre, nr. Coleshill, Warwickshire. 

AT the annual general meeting held on September 18th. it 
was fitting that, for the.forthcoming year during which 

.the Society celebrates its 21st anniversary, Mr. C. H. Young 
(G2Alï) should be elected president. He is a founder member 
of MARS and has held a licence for 25 years. The Society also 
honoured Messrs. Butler and Rhodes by electing them as vice- 
presidents in appreciation of the valuable service they have 
rendered over many years. 

WARRINGTON AND DISTRICT RADIO SOCIETY 
Press Officer : Mr. Frank E. Loxham, " Fttlwood," Heath Road, 

Penketh, nr. Warrington, Lancashire. 

THE Warrington and District Radio Society has now moved 
headquarters to The Ping's Head Hotel, Winwick Street, 

Warrington, and will hold meetings on the first and third Tuesdays 
ln every -mouth. -A full programme for the winter session has 
been compiled, including talks on two -metre transmission and 
reception by G. Leigh (G2FCV), "Negative Feedback," by N. 
Atkins s (G3ENG), " The Thermionic Valve," by Messrs. Mallard, 
Ltd. (with film -strips), etc. 

The annual dinner and social of the Society will be held at the 
Fir Grove Hotel, Latchford, nr. Warrington, on Friday, 
November 30th, 195], and tickets may be obtained from the 
hon. secretary of the Society, Mr. S. Wood (USEZ%), 51, Henslfall 
Avenue, Latchford, Warrington, and, as the tickets are limited, 
early application is advisable. 

DUDLEY AND DISTRICT SHORT-WAVE RADIO SOCIETY 
Hon. Sec.: J. Anderson, 15, Langley Avenue, Coseley, Bilston, 

Staffs. 
THE inaugural meeting was held Tuesday, September 18th, 

the proceedings being conducted by Mr. U. Pennington. 
As a result of an election, Mr. J. Anderson and Mr. G. Doodey 
were chosen as secretary and treasurer respectively. 

Newcomers will be Made particularly welcome. 

LEICESTER -RADIO SOCIETY 
Hon. Sec.:. L. Milnthorpe (G2FM0), 3, Winster Drive, Thur- 
rnaston, nr. Leicester. 

THE first meeting of the winter session was held on October 1st 
at- the clubroom, Holly Bush Hotel, Reigrave Gate, 

Leicester. and it was pleasing to see the room filled to capacity. 
The -films, " Cathode-ray Oscillographe " and " Powe i Lines " 
were shown and followed, to the amazement of the members, by. 
a short comedy film. 

Full details of membership and future activities of the Society 
can be obtained from the Hon. See. (above). 
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" DEMOBBED 

VALVES " 
MANUAL 

2,9 
POST FREE 

giving equiva- 
lents of British 
and American 
Service and 
Cross Reference 
of Commercial 
types, with an 
appendix of 
B.V.A. Equiva- 
lents and com- 
prehensive Price 
List. We have 
still some valves 

left at PRE -BUDGET rates which 
actually sold at the old price. 
There is a space free for YOU on our 
mailing list. 

CONDENSER TESTERS and Recti- 
fier Units. Plugs straight into A.C. 
mains, 2001240 v., and is indispens- 
able for examination of condensers. 
Very slight and intermittent leak- 
ages which cannot be discovered by 
conventional instruments can be 
traced. by this unit. Complete, 
3916. Post 1I-. 

EMISCOPES, C.R.T. Type 411, 3in., 
brand new, only 1716, post 216. Pen 46, 
new, 81- only, post II-. PM 12m equiv. 
41- only, post I1-. OZ4, 916; 1G6, 519 ; 

3105, 1116; 6ÁB7,-916; 6B5, 1016; 
6C6, 916 ; 617, 816 ; 6L6, 1216 ; 6N7, 
116;6SC7,919;6517,919;6SQ7,1116; 
12SG7, 816 ; 76, 816 ;954, 616 ; AC6 pen, 
81- ; ATP4, SI- ; EF6, 1116 ; EL50, 81- ; 

FCI3, 1016 ; MS pen, 716 ; Pen 84, 1416 ; 

Pen 36c, 1St- ; Pm 22A, 61-, post II-. 
Ask for Full List, 10,000 valves in 
stock. 

TELEVISION. "The De Luxe Home 
Built Televisor. and Radiogram " 
Design and Construction, 619 post free. 

PLESSEY 3 speed . mixer, auto 
change unit for 7, 10 and 12ín. Records, 
E23 -I 3.0. 

SERVICE SHEETS, the one you 
require enclosed if available in a 
dozen, our choice, 016. 

Speaker matching TRANSFORMERS, 
Ex -Gov. Surplus, guaranteed, 21-, post 
6d. 

AMPLI ON TEST METER. 1,800 
ohm per volt on all D.C. and A.C. 
ranges, 10 v.,_100 v., and 500' v. D.C. 
and A.C. 50 mA. and 500 mA. D.C. 
Resistance up to 200,000 ohm. (3,000 
ohm centre scale), with self-contained 
battery, 5,000 volt range with a 
separate H.T. test prod (916 extra). 
Supplied with test prods. Multi -colour 
scale easily readable, £5. 

(Kindly mark envelope PWI2.) 

BULLS 
246.HIGH St. HARLESDEN.NWro 

8.1155 COMMUNICATIONS RECEII LI.. 
We have been fortunate in obtaining a 
quantity of BRAND NEW UNUSED SETS, 
which are now becoming scarce. This 
famous ex-R.A.F. Bomber Command re- 
ceiver covers 5 wave ranges : 18.5-7.5 me 's, 
7.5-3.0 mci s, 1,500-600 km's, 500-200 kc s, 200- 
75 kcis, and is easily and simply modified 
for normal mains use, full details being 
supplied. All sets aerial tested before 
despatch. IN MAKER'S ORIGINAL TRAN- 
SIT CASES. ONLY £11/19,6 (carriage 10,.6). 
A factory -made power pack with output 
stage, which operates the 8155immedi- 
ately, can be supplied for £551-. 
BATTERY SLPERSI.DER.-Will save 
battery users pounds. Operates from a 2 - 
VOLT ACCUMULATOR and delivers 
constant H.T. of 67 volts at 4.7 re.a., 120 
volts at 13-25 m.a., and 1.4v. L.T. if required. 
American made, and originally intended 
for Walkie-talkie equipment, this unit is 
easily adapted for use with any battery set, 
and fully illustrated details are supplied. 
ONLY 601- (postage, etc., 2/-). 
I.F. STRIP TYPE 194.-An easily modified 
Z.F. Strip recommended for TV constructors 
who want good results at moderate cost, or 
for those who have built televisors but are 
having trouble in the vision or sound 
receivers. This 6 -stage strip measures 
18in. a Sin. x 5in., and contains 6 valves 
VR65, 1 of VR92, and 1 of VR53 or VR56. 
Mod. data supplied. BRAND NEW. ONLY 
45'- (postage, etc., 2;0). 
RECEIVER 11.1355.-The unit specified 
for " Inexpensive Television." Complete 
with 8 valves VR65, and 1 each 5U, 4G, 
VU120, VR92, and a copy of " Inexpensive 
TV " which gives full constructional details. 
ONLY 551- (carriage. etc., 7/0). 
10 -VALVE 1' -METRE SUPERHET ZC8931. For long-distance TV results. 
Valve line-up Is 6 of VR65, 2 of VR92, and 1 
each VRSSO and VR137, and the 12 mcis 6 - 
stage LF. Strip gives tremendous ampli- 
fication with ample bandwidth of 4 me, s. Easily modified, full details supplied. 
BRAND NEW IN MAKER'S CARTONS. 
ONLY 59/6 (carriage 5/-). 
6046'6050 AMPLIFIER. -An ideal unit for 
conversion into a high -gain TV pre- 
a.mplifier, full details being supplied. 
Complete with 2 valves EF50. ONLY 22:6 
(postage, etc., 
R.F. UNIT, TYPE 24.-For use with the 
R1355 Receiver for Sutton Coldfleld TV 
(mod. data supplied), or as a pre -amplifier 
as per Practical Television, December, 1950. 
ONLY 17x6 (postage 1/0). 

SECTIONAL TELESCOPIC AERIAL, comprising 16 sections each 16in. in length, 
and colour -ended for ease of. assembly. 
Complete in web case. BRAND NEW. 
ONLY 916 (postage 1/-). 

1VALKIE-TALKIE CHASSIS, TYPE 38. -A beautifully made chassis, ideal for the enthusiast, or as a source of components. 
As used by the Forces, with the exception of certain transmitting components removed 
by the Ministry of Supply. ONLY 96 (postage 16). - 

- 

HEADPHONES DER NO. 2.-Low-resis- 
tance phones fitted with solid type head- 
band; and Eft. lead terminating in jack plug. 
As used on type 18 receiver, etc. BRAND 
NEW. ONLY 6,6 (postage 
MUIRI-EAD SLOW-MOTION DRIVE.- 
A really precision product of this famous 
maker ; lin. in diameter with edge marked 
0-180. Complete with cursor. BRAND NEW 
IN MAKER'S CARTONS. ONLY 8i6 (post- age 11-). 

CONDENSERS.-Paper, metal cased. - 
1 mfd., 3,000 volts, 4/6 ; electrolytfes (cans 
unless stated) ; 8 mfd. 450v., 2,'6 8 x 8 
500v.. 419 t.. 8 x 16 450v., 5/9 : 16 500v. card- 
board. 6'- ; 16 450v. can, 576 ; 16 x 16 500v 

24 350v, cardboard, 4/6 ; 25 2.5v., 1/6 
32 350v.. 2/9 ; 5012v. can or card., 1/- ; 32 x 16 
450v., 6.19. Postage 1/-, please, on orders 
under £1. 
Cash' with order please, and print name 
and address clearly. Amounts given for 
carriage refer -.to inland Only. 

UE.Ie CORPORATION 
The Radio Corner 

138 Grays Inn Rd., LONDON, W.C.1 
Open until 1 p.m. Saturdays We are 
2 mins, from High. Holborn (Chancery Lane 
Stn.) and 5 mins. by bus from King's Cross. 

0,N :DON CENTRAL 
MAD IO'STORtE S 

PHILCO RADIOS 
RECONDITIONED 

LARGE TABLE MODEL in light 
walnut, large circular dial. Size 1lin. 
x 16ín. x 101in. Very selective. 151-. 
DE LUXE MODEL with Bronze 
speaker grill. Size 17in. x 14in. x 
(Olin. 1321-. 

ALL -WAVE DE LUXE TABLE 
MODEL. Large Circular dial. Two - 
speed tuning. Takes normal or dipole 
aerial. Size 181in. x 20in, x 9lin. 741-, 
CATHEDRAL MODEL, in light or 
dark oak. Receives all British and 
European stations with great clarity. 
Size 19in.. x 14in. x lOin. 1101.. 

STANDARD TABLE MODEL. 
Square cabinet in light or, medium oak. 
An absolute gift. Very few of these 
available. Size 18in. x l4,'.,in. x 10in. 
951, 
ALL TYPES have pick-up sockets. 
Supplied in A.C. or A.C.ID.C. cover 
voltages 200-260v. Take extension 
speakers and are tested before des- 
patch. Have 5 valves. 
The Circuits are of high gain L.F. 
value which in turn drives an output 
valve, usually delivering about 4 watts 
of audio to the speaker. All sets will 
eke one or more extension speakers. 
NEW NIFE ACCUMULATORS, 
2.5v, 21 amp. for 8 hrs. 4(in, x I Sin. 
Flat, 616. 9d, post, etc. 
MAP READING TORCH. Magni- 
fying lens, lin. diameter, in bakeiite 
case, with dimmer switch. Takes 
two U.2. batteries, 2216, less batteries. 
EVERLASTING NEW INERT 
CELL ACCUMULATORS. No acid 
or charging required ; great many 
uses for them. 1.5 volts. Size 2in, x 
2in. x S;ie., 219 each ; 3 for 716. 1,' - 
for postage. 

UNISELECTOR SWITCHES. 3.. 
Bank f,, Wipe, 1916 ; 4 Bank Full 
Wipe, 3716 ; 6 Bank 1. Wipe, 2716. 

2 -VOLT VIBRATORS. Type R76C. 
7 -pin self -rectifying, Output 200v. at 
60 M.A. Made by Electronic Labora- 
tories, Inc., 716. 

MALLORY, Type 650, 6 -voit 4 -pin. 
American base, 716. 

MALLORY, Type G.629C. 12 -volt 
4 -pin. American base, 716. 

PHOTO ELECTRIC CELLS, Type 
CV143. Small infra -red image glass 
converter tube, 50-100v. Suitable for 
all purposes, 1416. 

N.B. We cannot enter into corres- 
pondence regarding these cells. 
Carriage charges relate to Inland only; 

WE WANT TO BUY 
RADIO EQUIPMENT AMPLI- 
FIERS - TAPE RECORDERS 
TELEVISION TEST EQUIP- 

MENT COMPONENTS 

LONDON CENTRAL 
RADIO STORES 

23, LISLE STREET, W.C.2 
Phone¡'Grams : GERrard 2969 
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ALPHA OFFERS. 

VALVES BRAND NEW. 
AND BOXED 

1T1 . 9/- 6E80 8'6 A06/Pen 7/- 
114 .. 9/- 12116 7/6 1311/Pen 7/6 
1t7 9/ 4D1 7/6 SP220 
1SC 9/- ECL80 12'8 HLt 7/9 
n.Yt .. 19/6 641316 .. 1116 1363 .. 7/- 
1C.,GT .. 8:6 6AL5 91- 6070 9:- 
014 .. á' EF42 . 12/6 UV/0 . 1016 
51:51:4G. 9- 370042.'-12./6 VT 120A 4,'- 
5Z4M ., 9/- EBC41 .. 1116 
5240 .. 10/6 UL41 ,. 11/6 10W4'255 9/- 
69C7 7/9 E1341 .: 11/8 EBC33 .. 7(9 
6A07 .. 9(- 6Q7 .. 11/8 PI'39 ,. 7/6 
6133 .. 7/9 6V851 .. 10/6 4333 9/6 
6K8 ., 1216 6X5GT .. 9 - 51(314T.. 9/6 
601 .. 7/6 12A6 .. 7 9 65201 .. 5'6 
6(6 .. 8/- 126K7 .. 9 - 6P11 .. 3/6 
6116 81- VP4A .. 12'- SP61 , 4'- 
6E1 .. 9,- 12K8 9/6 .EF50 . --696 
6116 -. 4/8 7S7. .. 11/6 CR150; 30 9,- 
627(4 . 7/9 EY21 .. 157- 63577 .. 11/6 
65731 .. 8/8 VIII 5'- 606(} 7/6 
6L6 .. 10/6 25 46(4 .. 91- EF36 . ; 7/- 
611.7 9'- MÚ12I14 9'- VR116 .. 47- 
6A7GT.. 793 42 .. 9/- SPIT .. 7/6 
6h70 . 6/1 77 .. 7/- 6B7 ,. 8;6 
6K7C=T - 613 1203 .. 91- 7195. 2'- 
68117 .. 7/- 78 . 9/- T11233 .. 9,/6 
6SK7 7/- M1141 7/- 6SA7 .. 8'6 
6V6G .. 9'8 6097 .. 9/- 21740 . 4 6 
6V6GT .. 9/6 807 .. 1116 KT66 ,. 11/6 

MOULDED MICA CONDENSERS 
.00027, .0001, .0002, .0003, .0007, 516 doz. 
.01, .001, .003, .002, .003, 7/- doz. 

VOLUME CONTROLS 
1, 2fi1eg. 100K. Ohms. With switch. 43 each. 

25K, 70K. 1, $ and 1 Meg. Double Pole Switch, 
5 each. 
2K, 1K, 3K, 5K, 2516, lees witch, 1'8 each. 

SEE OUR OTHER ADVT. 
al GI, ORDERS ONLY. 
DELIVERY BY RETURN. POSTAGE EXTRA. 

ALPHA RADIO SUPPLY CO., 
5,'6 Vinces Chambers. Victoria Square. Leeds I 

TEST METERS (M,(c.), 7 Ranges, 1.5 v., 
3 v 150v. 6 mA., 60 mA., 5,000 ohms, 25,000 
ohms, 2/in. dia., case bin. x 41ín. x 4/in.: less 
batteries, 24'6, post 1/6. TR9 RECEIVERS, 
less. valves, 5e. post 2/6. 6.15G, Brand New 
Boxed. 5'- ; Unboxed, 3/6. 81155 COBI- 
MUNICATION RECEIVERS, complete 
with Valves, Tested and Guaranteed. 
£8 10s. Carriage 10,-. ATP4s, 3/9. OUT- 
PUT. TRANSFORMERS, for 6V6 or 6F6 

3 ratio, 3'9. Post 6d. R.C.A. 931A 
Photo -Multiplier Valve. Complete. 
Potential Divider, New, 33'-, post L-. 
CARBON HIC.. Hand. No. 4H, 4'6, Post 6d. 
EX-GOVERNBIEENT JACK KNIVES, 3,6., 
RADIO PLIERS, 561ns., 3'6. post 6d. 
80 VOLT BLOWER, MOTORS, A.C., D.C., 
10'8, Post 1/-. 5,000 ohms Pots., 10 Watt, 2 

SPECIAL OFFER. -Set of 6 P. Coils, 716. 
Wanted, Radio Equipment and Valves. 

STAN WILLETTS, 
43, Spon Lane, West Bromwich, 

Staffs. 

RADIO G200 ANNOUNCES 

VALVES.-V1278,VR92,2/6. CV66, 2X2, 
12SH7, 6SH7, 6H6, 12H6, HVR2a, TT11, 
Pen220a, VY2, 6AC7, 6L7, 5/-. 6N7gt, 
6`á7g, 6SQ7, 6J7g AC6Pen, Pen46, 6AC7, 
6.15, 6D6, 1625, 6K6, ELS, 12SG7, 
357;1291, 6J7, 6K7, 6K7G, 6K7gt, 
VR100, KTW61, KTW62, 6V6et, KTW63, 
lC5gt, 6C4, 12SR7, 69, 5012, 6Q7 
DH63, 10/6. 
Type 6 and 6A units complete with 
VCR37 and all valves as new. Price 59,'6, 

plus 54- carriage. 

ARTHUR HOILE 
55, Union Street, Maidsiona, Kent 

'Phone 2312, 

WALTON'S OF 
WOLVERHAMPTON 
VALVES ! VALVES ! VALVES ! 

We are clearing very large stocks 
of slightly soiled valves at very 
special prices. Send S.A.E. to -day 
for full list. Here are a few 
examples. 
All at 5/-.-EF36, EF39, EL32, 
EK32, KT44, VU120A, 12SH7, 
12SJ7, 12J5, 6J5G, 6J5GT, 6SH7, 
6K7G, 6SK7GT, 6SL7GT, 6B8G, 
IA5G, 1G6G, 3D6, 1LD5, 1LN5, 
7C5, 7B6, 7C7, PM2, KT2, 
215SG. 
All at 7/6.-5U4G, 807, 1625, 
2A3, 6A3, 6SF5. 6N7 : and 
many others. 
Hurry -send your order to -day, 
to -morrow may be too late. 

WALTON'S 
WIRELESS STORES, 

48, STAFFORD STREET, 
WOLVERHAMPTON 

Accurately testo 
High, Low and 
Grid Bias Bat- 
teries. Write for 

leaflet 29 111. 

SPECIAL OFFER 
OF NEW AND GUARANTEED VALVES 
1L4, 394, 3A4, 7'6 each, or one of each type 
for £1, post free. The 1L4 and. 3Q4 are 
similar to 1T4 and 3S4, respectively, but are 
actually superior in that they have a higher 
mutual conductance, and have a maximum 
screen voltage of 90 instead of 67.1 ; base 
connections of 11,4 are identical to 1T4, and 
those of 394 are identical to 3S4. The 
3A4 will give an output of up to almost three 
times that of either the 3S4 or 394. Also a 
few 656, 20'- : EY51, ECL80, EBL21, ECH42 
UBL21, UCH21, X145, 18'6 ; EF80, 17'6 
EL91, X78, 624, 1AF42, UF41, UL41, 15,- 

D H77, N37, UBC41, 10P14, 13'6 ; 6AK5 
10F3, 10LD11, 10P13, 12 6: EF91, ÚY21 
U404, 11/6 ; 185, 1T4, 1S5, 354, EF22. EB91 
10:- ; 6AG5, 6AJ5, 8'6 : 604, 7/6 : 9001, 6: - 
Please add 9d. postage on orders under £1. 

ELECTRAD RADIO 
69 HIGH ST., BELFAST, N.I. 

TR 1196 RECEIVERS 
Complete with Conversion Data 

To 5 Valve S'Het. 
Less Valves 9,6 Post Paid. 

Stamp for Lists. Tel : St. Albans 5951. 

BOLD & BURROWS, 
12, Verulam Road, 
St. Albans, Herts. 

NORMAN H. FIELD 
68, HURST ST., BIRMINGHAM 5 

MAIL ORDER DEPT. 
6445 Church Lane, Wolverhampton 

VALVES. 
At 10'- : 6K3, 6K8G, 1622, 12SC7, 1616, 
PEN46, 12SL7, 6K8GT ; At 9'- : 6F7, 6L6G, 
807, 5Z4, ARP6, At 8/6 : VU39A : At 7'6 : 
787, 77, 6X5/GT, 1LA6/GT6K7, 6J7, VL150, 
1C5'GT, 6F6, 6G6/GT, 1A5!GT, 7C7, V R1.19, 
6Y7'G, 1E7G, 765, 5Ú4G, ARTP2,- TP25, 
OZ4, 3Q5,GT, 6V6/GT ; At 7/- : 6138, 6B8/G, 
1G6/GT,'C, 6K7G, MI14, VR53, EF39, VR55, 
EBC33-; At 6/6 : 6AB7, 6D6,, VT224, RK34, 
2C34, 1625 ; At 56 : 9SS7, 6N7, 6N7; GT, 
687, 6R7 GT, 1208, 12A6/GT, 12SG7, 6SA7, 
605/GT, 6L7, 1225, 657/G, 6K6, 6SH71G, VR91, 
13F50, 3D6, 6SK7, 6C5/G ; At 5,'- : 6AC7, 
655, 12SK7, 6SK7GT, 2A3, VÚ133, 2V3G, 
AR8, HL23DD, - ARP12, VP231; At 4/6 : 
6J5;G, 655/GT, 125117, 6SH7GT, 12116, 9D2, 
VU120, ARP3, 215SG ;. At 4/- : 6116 ; At 
3'6 . RKR72, VR56, EF36 ; - At 3'3 : 2X2, , 

VÚ111, HL2, VR21, VR66, P61 ; At 2'6 : 
VR65, SP61, VR65A, VR54, SP41, EB34 At 1/9 : 7193, 
1155 D.F. LOOP AERIALS 816 
CRYSTALS. 500 Kc/s. 7/ - 
ROTARY CONVERTERS. Approx. 6v. 
input D.C. to 220 volts D.C., 80m'a ideal for 
portable rigs, and Car Radio. As New. 12,6 
THREE IN ONE TRANSFORMERS. 6i - 

Postage, 1/5. 
1. Use as P.P Modulation Transformer 

P/P 211's to single 211-100 watts. Makes 
Ideal Output Transformer P/P. 6L6 or 
807 to match High Impedance Relay 
Speakers, and as, 

2. 230 v. 50 cycles .Input 150-0-150 at 100 
mta. Output. Useful for H.T. Elimina- 
tors and Low Voltage Power Supply. 
Can also be used 300 v. Half Wave at Lower 
Current, and as, 

3, 230-115 v.. AUTO Step/Up or Step/Down 
Mains Transformer 75 watts rating. 
U.S.A..Mani. Fully Shrouded, 

Please Add Something for Postage. 

VALVE BARGAINS 
6K8 6K7 6168 6VO 5X3 
12/6 7/6 716 916 9/0 
1R5 - 1T4 1S5 1S4 3VO 
9,6 9/6 9/6 9/6 10'6 

All new, boxed and guaranteed, 
U14 9/0 35L8 1016 MU14 9/0 6SN7 12'6 
6J7 - 9/6 12X811(6 VR91 8/6 6AM6-11'6 
6116 476 12K7 10/6 5U4 10'6 EC91 10/6 
6C5 7/6 25A6 10 6 U18 10'6. AZ31 .910 
and hundreds of others. Lists 2.d, 
CLEARANCE OFFER. Soiled VR91, 
tested O.K., 4/6 ea. ; 5 -for -41 Post free. 
V. Con. s, 1 meg, w sw., 4'- ; Conds., 8/450, 
2/6 ; 16.450, 3/- : 8-16/450, 5/- ; 25/25, 1/9 

0001,- .001 mica, 5/6 doz. -Trans, 6v. 10 a., 
7.6, 355 0/350 v. 6 v. and 5v., 19/6. 
Speakers 1trans. 3in., 11/6: 5in., 13/6. etc. 
O put Trans., 4/9; midget, 3/9. Coax. cable, 
80 ohms, 1'- yd. Moore solder, '3'0 reel. 
OCT. V.H.PAX., 4/6 doz. Post 6d, £1 FREE. 
T.R.S 71 Meadvale Rd., E. Croydon 
Callers. 307, Whitehorse Rd., W. Croydon. 

THO 1665. 

6KSGT - 12"6 EU/f - :516 
6970T 13/- 11/6 E053 - 5' 
6117 10/- - EL32 - 8/- 

604 793 7/- 6011701- 6/9 111,133DD 19,6' 
6F6G 9.'6 -- 6V 60T 12/610/ KT66 9/6 
655 6/9 - 6X60 - 7/6 KTW61- 8/6 
655GT 63 -- 12116 - 2/9 KTZ63 - 7/- 
6570 - 6'6 807 - 9/6 Pen3639:6 8.'6 
6166018/6 - 954 3'6 - T152133 12'6 
6167 7/9 6/9VY133 
rT--C 7'3 - EA50 - 3/6 VR15010:'8 
Ghr0T6!9 - 1,53d - 216 \tlt1 3/6 - 
SP41 es -equipment, soiled, but tested, 2/6. 

ELECTROLYTICS ! 

20 mfd. 50 v.. 1/3. 8-16 mid. 350 v., 3/3 
25 mfd. 25 v., 1/9. 32-16 mfd. 350 c., 51-, 
30 mfd: 100 v., 9d. 32-32 mfd., 350 v., 5/9. 
100 mid. 30 v., 179. '2232 mid., 450 v., 71-. 
8 mfd. 420 v., 2'0. 16-16 said. 500 v., 4/9. 
" ELAC " lin, P,II, LOUDSPEAKERS. Makers' 
cartons, a quality lob only 14'9 (post l/ -l. Send_ - 

S.A.E. for current list. Orders over £1 post free. 
Otherwise please add 6'5. MA.Ih ORL'ER ONLY. 

REED & FORD, 
2A Burrley Road, Ainsdale, Southport. 

VALVES! 
A -Original cartons. B -Unused and Boxed. 
Type A B Type 9 .B Ty 

6Á0G - 16- 
2X_ 4'9 4B 
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The Editor does not necessarily agree with the opinions expressed by his correspondents. Ail letters must be accompanied by the name and address of the sender (not necessarily for publication). 

High Fidelity 
Gr IR,-I refer to the letter on the quest for high 
'J .fidelity written by G. Harding, of Wembley, 
in the October issue of PRACTICAL WIRELESS. 

When- the question of high fidelity arises, it is 
strange how often another very important point is 
forgotten. 

I built au outfit which was supposed to give 
wonderful results and was complete with .twin 
speakers and a cross -over system. I was assured 
by the manufacturers that my 12ín. speaker could 
give response up to 8,000 cycles, and that above 
that figure -would be the responsibility of the little 
speaker. 

It occurred to me that I might be able to 
demonstrate to my friends the improvement made 
by a cross -over system and twin speakers, and 
with this, in mind I fitted a switch which made the 
outfit work on the 12iri, speaker alone or could 
switch in the twin arrangement. 

When everything was in working order, it was 
noticeable that little difference could be detected. 
Some adults said there was a slight improvement 
but not, much, and only a small boy declared that 
it was a distinct improvement with the twin - 

arrangement. 
Some time later I read a book describing the 

functioning of the human ear. There I read that 
0 dyß young people could hear the squeak of a bat 
as it flew, because the average' adult ear could hear 
only up to 10.000 cycles. 

That being so, it is quite pointless to involve 
oneself in the expense of attempts to reproduce 
sound up to 15,000 or even 20,000 cycles when the 
average adult car can hear only up to 10,000. 

It is equally obvious that the average, adult 
will believe that an instrument is reproducing 
faithfully if it can handle sounds within the range, 
of his car. 

The hi -#'i" instruments are undoubtedly masterly 
instruments, but as useful as an infra -red lamp to 
augment a motor ear's headlamps would be to the 
unaided human eye.-ERNEST D. PURDY (Glasgow). 

SIR, -3L. Harding's letter in the October issue 
is avery inviting one and he may be interested 

in the views of a professional musician who is 
very interested in high quality professionally and 
from the technical side as well. 

The £200 speakers are just fads of a few people 
who will never be satisfied with anything. I have 
several friends possessing such units and I judge - 

my results on what they think as much as anything. 

In most cases tite host insists you stand on a certain 
square foot in his room with the head at an awkward 
angle. 

But all that is what you could call ultra high 
quality. There is a high quality of reproduction, 
very useful and not particularly expensive to attain. 

The standard set by commercial manufacturers 
is appallingly low with their single pentodes, 
small iron content output transformers asid speakers 
with minute magnets. But if you.eytract each one. 
of their weaknesses and -reinforce 'it reasonably 
the results, in my opinion, will justify the extra 
expense. The effect of replacing any one item at a. 
time gives results any layman will applaud. Replace 
them all and the result is justifiably -calledhigh 
quality, but not by any means original quality. 

Far too much money goes into the timing lido" 
of the ordinary set to allow any quality in the L.P. 
side for ordinary regional listening. Redistribute 
the expense to cover quality and you are hardly 
out of pocket except for the speaker. My own set- 
up is a standard triode push-pull amplifier with 
some 10 db negative feedback, a medium quality 
transformer and speaker and a large baffle, ..the 
results from which have pleased many tiistingui,sher1 
musicians.-D. BRAIN (1st French Horn 1;IIF' 
Welsh Orchestra, Soloist L.S.O.), (Swansea). 

Tone Controls 

SIP -I very much enjoyed reading B', .7. Delaney usey'y 
article on tono controls, and although most of 

it is really useful, the circuits Fig. S and ti are 
much too elaborate, for the results obtained. 

Tone control circuit suggested by Aar, A. 
lVaterr:orth.. 
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Now here is a tone control circuit which I would 
like you to publish, which I have been using for 
the past ten years with good results. -A. WATER - 
WORTH (Burnley). 

P.D. or E.M.F. 

SIR,-Concerning the notes on potential difference 
and electro -motive force in the series On 

Your Wavelength " ; when a voltmeter is connected 
across the terminals of, say, a Daniell cell which 
forms part of a complete circuit whose other 
components are a rheostat, for varying the current, 
and an ammeter, all in series, it is found that the 
potential difference of the cell, which is the quantity 
measured by the voltmeter, decreases with increasing 
current. In other words, the potential difference 
is not a constant. 

However, the electro -motive force in question is an 
invariable quantity, and is equal to the value of the. 
potential difference when no current is flowing. 
A purist would assert that it is not possible to 
obtain a value of vlectro-motive force by means 
of a voltmeter, for, strictly speaking, any voltmeter 
takes sonne current. 

I concede that for practical purposes the two 
terms can be-and in many text -books are-taken 
as synonymous, but that does not alter one iota 
the fact that there is a basic difference. ---GEOFFREY 
PE\NINGTGN (Birmingham). 

Battery Receivers 

SIR.,-Judging from what I saw at the National 
Radio Exhibition this year, the manufacturers 

seem to be under the impression that 95 per cent. 
of the listening public are connected to mains 
electricity supplies, 

Most makers included a so-called A.B.C. portable 
in their range, but even so, who can undertake 
any serious listening on such devices as these 
not to mention frequent and costly replacement 
of larger type H.T. 'batteries 

My own opinion is that it would pay some 
manufacturer to woe' the 30 per cent. or so battery 
set users by producing something on the lines of 
the Ekeo " Connoisseur," using perhaps lower 
consumption valves driven by a vibrator -power 
supply. They might even consider supplying a 
small wind -driven generator to keep the battery 
trickle -charged ! 

Failing to arouse the interest of the radio industry, 
it may be that PRACTICAL WIRELESS might consider 
publishing details of an installation on the lines 
mentioned.-A. C. HEATH (Aldermaston). 

Alternative I.F. Couplings 
SIR,-With reference to Mr. D. Grant's letter 

in your October issue, whilst sympathising 
with him regarding his inability to obtain quality 
from a superhet or selectivity from a ` hi-fi 
T.R.F., may I point out that a method of reception 
superior to either is available ? 

I refer to the " Synchrod ne '' invented by 
Dr. Tucker. This combines extreme selectivity 
with infinite -range quality. Should your corres- 
pondent not be familiar with this type of receiver, 
I will be pleased to let him have details'. - 

Concerning Mr. G. Harding's letter re high fidelity, 

whilst agreeing that much of the BBC's trans- 
mitted material is of execrable quality, it must 
be admitted that quite a number of programmes 
are of first-class quality, and for these alone it is 
well worth while acquiring the finest quality equip- 
ment one can afford. This does not necessitate 
paying £200 for a loudspeaker. One of the world's 
finest costs £10 -HAROLD STRIPE (Surrey). 

T.R.F. versus Superhet 
SIR,-I note Mr. Grant's comments in the October 

issue, but a point which I think is often over- 
looked is that a T.R.F. is the amateur's receiver 
and the superhet is the manufacturer's receiver. 
How many amateurs' can line-up a superhet pro- 
perly ? Even assuming the I.F.'s are peaked by 
the makers, how can you adjust padders, etc., to 
ensure that the oscillator gives, at the minimum, 
three-point tracking unless you have a signal 
generator 1 And how many amateurs have a signal 
generator.? On the question of quality the T.R.F. 
scores every time and more than one manufacturer 
has, en the market to -day, a tuner for use with high - 

quality amplifiers, in which a switch is provided 
so that when the " local " is received the circuit is 
changed -over from a superhet to a T.R.F.-H," 
WATTS (N.W.9). 

SIR,-With reference to the theoretical circuit of 
this receiver in the November issue I note that 

a figure has been wrongly placed -in the switch 
connections below the circuit. On the right-hand 
switch section, to which the 250 pF condenser is 
connected, the figure 3 against the right-hand 
contact point should be transferred to the centre of 
these three contacts.-ERIC LARNACH (Leeds). 

Ex -Service Equipment 
SIR,-1M1r. Bradley has, apparently, discovered 

something winch I suspected for along time,. I 
had, in fact, spoken to several friends about this 
matter and as it happened one of these had serf ed_ 
during the war and for shortly after in the R.A.F., 
and he confirms that equipment is often marked for 
examination by coloured labels and in some cases 
by dabs of coloured paint, but otherwise there is - 

nothing to distinguish them from serviceable or 
usable equipment. In fact, he confirms that it is 
even possible for equipment to be delivered by a 
manufacturer to a service equipment centre and 
to be disposed of before it has even been checked- 
although the factory may have checked it.-G, 
DAwSON (N.16). 

Half -wave Rectification 
SIP,=Half-wave rectification for H.T. is now 
much used. Even with voltages of only 200 

volts or so (output), the use of a transformer is 
good, for reasons constructors will appreciate. 
But no manufacturer seems to make a transformer 
for such use : they all make tapped secondary 
transformers for full -wave rectification. One 
can of course use a tapped -secondary model, and 
waste half the secondary winding. but a simpler 
transformer for half -wave rectification would save 
space and would presumably be somewhat cheaper. 
--MALCOLM MACKENZIE (W.2). 

A.C. Pre-set Two 
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LRS CASH or 
EASY TERMS 

Immediate Delivery Limited Stock 
ARMSTRONG 

ALL -WAVE CHASSIS 
Model EXP 73. Cash £2511214, 
or £7;15/0 with order and- 10 
monthly instalments of 40!-. 
Model RE 103. Cash £28116;0, 
or £8715'0 with order and 11 
monthly instalments of 40;-. 
Model RE 104. Cash £3412.'10, 
or £1111010 with order and 13 
monthly instalments of 401-. 
Passenger carriage 101- extra, 
payable with deposit. 
GOODMAN'S LOUDSPEAKERS 

Yxioan 150. Cash £10156, or £3 with 
order and 8 monthly instalments of 20'-. 
Audium 60. Cash £8112'6, or £2,5,0 
vith order and 7 mthly. instal. of 201-. 

W. B. COYCENTJlIC-DUPLEX 
LOUDSPEAKERS 

The unit for the Connoisseur. Each 
unit constitutes two separate 
loudspeakers, concentrically 
mounted and having its own spe ech- 
coil,`gap and diaphragm. Should not 
be confused with the twin -cone type. 
loin. Model.' Cash £7170, ár 
£2/0/0 with order. and 6 monthly 
instalments of 20/-, 
12ín. Model. Cash £18/18!0, or 
£5!!5i0 with order and 8 monthly 
instalments of 40'-. Both the 
above complete with transformer 
and Cross -over Network. 

The NEW REMINGTON CONTOUR 
6 ELECTRIC SHAVER is now in 
stock, 501- deposit (returnable) for 
TEN DAYS' FREE TRIAL. 
Í1lultrated leaflets on all the above 

available on request. 

THE LONDON RADIO SUPPLY 
COMPANY est. 1925 

BALCOMBE, SUSSEX 

ALPHA OFFERS 
SPEAKERS. All 2 to I Ohms. 
24" ELIO .. -12/6 2° PLESSEY .. 1219 
5" 000DMANS.. 13/6 8' PLESSEY 11/6 
0h' TRUVOX .. 13/6 10" PLESSEY , 30,9 
10" BOLA . 32/6' 10" GOODMANS . 32/6 
12" TRIJVOX 651- 8' 31.E. 600 ohms.. 15,9 
METAL RECTIFIERS 
12 v. ; amp... 1,'- each 2 volt 1 amp. 5/- each 
300 v. 80m/A 5/9 280 volt 60 m/A 513 
Dduble 200 volt 30 m/A each section mounted 

on bracket .. ,. ., 4j- pair 
VALVE HOLDERS 
Panolis International Octal, British 5 and 

7 pin. All at . .. .. 5)- doe.. 
Amphenol International Octal .. .. 
MAINS TRANSFORMERS 
3 -way Mounting Type, Primary 200-220-240 v. 

Secondaries, 330-0-350 v., 80 se A, 
0-4v, la; 0-6.:3 v., 4a; 0-4.5 v., 2 a'.. 16/- each 

N.R. Type Sob -chassis Mounting, 350-0- 
350 v. 80 m/A. 5 v. 6.3 v. .. .. 18,8 

Chassis, Mounting Type, 350-0-330 n, 100 
m/A, 5 y. and 2 6.3 v., Secondaries Wax 
Dipped built to Government Standards 25/6 

Qnalrad, Fully Shrouded, Two-way 
Mounting, - Primary 210-2.50-250 
Secondaries, 230-0-250-60 ut,'A, 6.3 v., 

N.R. Type Sub -chassis Mounting 350-0-350 
80 m/A 4 v. 4 amp. 4 v. 2 .. 18,6 

FILAMENT TRANSFORMERS 
Rely Two -hole Fining, Primary 210-240 v., 

Secondary 6.3 v., 1.5 a. .. .. .. 8;6 , 

Rely Type, as above, Secondary 6.3 v., 3 a. 10;6 
Ellison Fully Shrouded, Primary 200-220- . 
2-t0, Secondary 0-4 v.-6.3 v., 4 a... . 17/6 
WIRE WOUND VOLUME CONTROLS 
5 ohms, 200 ohms, 500 oben, 7. K ohms, 

10 K ohms., 20 K ohms, 25 K ohms, 
-50-K ohms.. 219 

Midget type, 6 ohms, 400 ohms. 
IGRANIC JACK SOCKETS 
Heavy Duty Duty Cooker Switch 30 amp. 4 

positions . , , . 41-- 
Bias Condensers, 25 mid. 25 v. 1/3 each 
B9rG Ceramic Valveholders and Screw 

Retainer .. .. .. .. 10d. 
Fully_ Shrouded Output Transformer, 2 

See our other advert. Post orders only. C.W.O. or 
C.O.D. Please nclude postage, 3d. in stamps for list: 

ALPHA RADIO SUPPLY CO., 5/6 Vineee 
Chamber, Victoria Saluare, Leeds, 1 

Best Buy at Britain's 
COMMUNICATIONSRECEIVER 
TYPE R.1155. In Brand New condition 
and in perfect working order, f11.19.6, plus 
1016 carriage and packing in transit box. 
To those not familiar with the set fell 
technical details can be supplied for 113, 
post paid. 
R.1155, POWER PACK AND OUT- 
PUT STAGE. Assembled in a neat 
black case size 8(ír1. x 6?.in. x 4in., enables 
the receiver to be operated direct from 
A.C. mains. Price £3.19.6, carriage paid. 
'SCOPE BARGAIN. Erskine Lab. Ltd. 
Oscilloscope Type 11B. Ready for use on 
2001220 volts A.C. mains, complete with 
valves and C.R.T. in black metal case with 
carrying handle. Brand new and boxed 
with circuit. Special Bargain price Only 
£10.10.0, plus 5l- carriage. 
SYLVANIA RED EF50's (VR91). Brand 
new at 816 each. British types (tested) 
51- each. 
BLOCK CONDENSERS. 10 mfd, 
1,000 v. test, 3 for 10/6 post paid. 
U.H.F. ANTENNA. 22.5 cros. Brand 
new and boxed. 5/- each post- paid. 
B.f. ELECTROLYTIC BLOCK CON- 
DENSERS. 8 mfd. 500 v. working. 
Three for 9l- post paid. 
MULTIPLE BLOCK CONDENSERS. 
8x 16 x 4 x 4 x 6 mfd. all for 450 volt 
working. Price 419, plus 9d. post, or two 
for 101- post paid. 

CHARLES BRITAIN 
(RADIO) LTD. 

II, Upper Saint Martin's 
Lane, London, W.C.2, - TEM 0545 

Shop hours, 9-6 p.m. (9-1 p.m. Thursday) 

limmarOPEN ALL DAY SATURDAY 

-YOU READ MUSIC ?- 
Then how about making yourself an 
electronic organ. Constructional data available-full circuits, drawings and 
notes. It has 5 octaves, 2 manuals and 
pedals with 24 stops-uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOW for free booklet and further details to C. & S., 10a, Duke Streets Darlington, Durham, 

Sj.TpACOMS 
If you wish to build radio receivers 
or equipment for profit or pleasure you 
MUST get our latest Constructor's 
Handbook. full of circuits and radio 
information for the constructor. Price 
2,'- only, or forwarded FREE with orders 
of 20/- or more, 
* COILS. A complete range of High Q 

'Variable iron -dust cored coils in 
wavelengths 10-30, 16-50, 30-75, 75-200, 
190-550 and 800-2,000 metres : Aerial 
H.F. or Oscillator, - As recom- 
mended for the Practical Wireless 
9 valve All -wave Superhet and. 
P. W. Car Radio, 3/ -each. 

* COIL KITS.-For building your own 
Superhet Coil Packs. From 18-. 

* T.R.F. COILS.-Air-cored L. & M. 
wave on one former-Aerial and H.F. 
81- pair. 

* T.R.F. COILS.-Iron-cored-M. wave 
only, Litz wound grid coils, Aerial and 
ILF., 7/- pair. 

* I.E. TRANSFORMERS,-Our popu- 
lar variable iron -dust cored I.F. 
Transformers are still only 16/6 pair, 
ready. aligned to 465 kc/s. 

* DIALS.-Extensive range always in 
stock, including the J.B. Spin Wheel 
Tuning Assembly at 27/6. 

* COMPONENTS. -Highest quality -- 
lowest prices. 

Stamp for complete catalogue. 
SUPACOILS MAIL ORDER OFFICE, 
98, Greenway Avenue, London,- E.17 

OUTSTANDING OBERS 
Control Unit,-Ex R A.F. type 88a, Ref. 
ICL137. Brand New. Mahogany tase with 
sloping Grey Enamel Panel, size 121n.'x Tin. 
Red and Green Calling lights. RT1VVT 
Switch. Sendlreceive switch. Sidetcne 
Control, I mike, 2 telephone and I key 
jack sockets. Interior chassis size. L. I 1 in., 
W. Ein., D., I Iin. Components include 
VT20 (220P) valve, 3 L.F. transformers, 
Various first grade resistors red condensers. 
Outlet cable of 10 -way (in. screened lead 
(detachable) terminating in 10 -way ;ones 
Plug. 2additional outlets terminating I with 
miniature 2 -pin socket and I with standard 
jack plug. Overall size of case. Base 12in.x 
9ín., Top, 12in. x 4in. Height, 7(ín. A magni- 
ficent control unit for your Amateur Radio 
Station. The price is only 251-, carr paid, 

G.E.C. Ex Govt. Transmitter Receiver. 
MR Series- 10 valves, comprising one 
DETI9, one L63, one H63, one D63, three 
KTW63, one KT63, 2 EF50.- Grey Enamel 
Case, size l0_-- x Ein. x Tin., weight 22 lbs. 
The whole in brand new condition. Valves 
Guaranteed. (Value of valves exceeds flO 
at to -days prices.) We regret we have no 
circuit data of this set and are offered for 
valve value only. Outstanding bargain at 
£3 19s. 6d., plus 51- packing and carriage. 

Satisfaction Guaranteed. 

N.P. RADIO SERVICES, LTD., 
55, COUNTY ROAD, 

LIVERPOOL 4. 
Tel.: Aintree 1445. Estb. 1935 

LYONS RADIO 
LTD. 

3, GOLDHAWK ROAD, Dept. M.P. 
SHEPHERDS BUSH, LONDON, W.12 

Telephone : SHEpherds Bush 1729 

RECTIFIER UNITS TYPE 45 or 141. 
Incorporating a metal rectifier, this unit 

was designed to supply the H.T. voltage ícr 
the transmitter T1154. Input is 200,250v. 
A.C. mains 50 cps. Output is 1,200v. smooth 
D.C,'at 200 mA. The whole is housed in a 
metal ventilated case approx. 16in. hi 7h. 
x 19in, x 9in., - and weighs about 1001 es, 
PRICE £8-19-6, carriage 15/-. 
ACCUMULATORS 2/12 VOLTS.-Assem- 
bled in a metal case 8S x 81 x tin-, wit.la 
carrying handle that folds flat when not in - 

use. Rated at 12v, 14 amp. -hours. Con- 
nections from each cell terminate to a 
threaded stem so that it is quite easy to 
rearrange connections to supply, say', 2v, 
or 6v, with, of course, a proportionate 
increase in amp. -hour capacity. In unused 
condition but outside of cases may be a little store -soiled. PRICE 261-, carriage 4h. 
PIO TYPE EQUIPMENT RACKS. Stan- 
dard 19in. centres. Height 5ft. 3ín. Strongly 
made from 3116in. angle iron. PRICE 30'-, carriage 5!-. 
INDICATOR UNITS TYPE 6.-Contain 
C.R. tube VCR97, 4 VR91s, 3 VR54s, etc. 
An admirable unit to convert to an 0561- 
loscope, full data for this purpose tieing 
supplied with each unit. (Data separately 
1/- inc. post.) Also specified for. several 
T.V. designs. Condition is as new supplied 
in maker's transit case. PRICE 85/-, car- 
riage 7/6. 
POWER PACK/OUTPUT-STAGE.- A 
unit to operate the 8.1155 Receiver direct 
from A.C. mains 200/250v. 5ocps. and to 
provide for a speaker output. Assembled 
in an enclosed ventilated metal case approx. 
10 x 7 x 6in. Employs 5Z4 rectifier and 
6V6 output valves- Fitted with all leads 
and plugs: Clearly marked for immediate 
connection without any alterations to 
Receiver. PRICE £5-7-6, carriage S,-. 
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HYDRAULIC PUMPS. High pressure, 
for Bakelite press, etc., Mn. inlet and 
outlet spline shaft tin, long. flange mount- 
ing, weight Sibs., 45f-, packing and postage 
21-. 
ROTARY CONVERTERS. D.C.!A.C., 
24 volts1230 volts, 100 watts, 75/-, carr. 
51- ; 1101230 volts, 200 watts, 610.10.0, 
carr. 101- ; 2301230 volts, 200 watts, 
612.10.0, carr, 101-. Starters for larger 
sizes 251- extra. Send for leaflet. 
THE DEM CONTINUITY TESTER in 
wood box, 6/in, x 35n. x 23in., new, 
totally enclosed, with carrying strap and 
contact switch. A portable testing set for 
all electrical circuits. 716, post II-. 
LIGHTING PLANTS. D. C. Briggs and, 
Stratton, as new, 350 watts, 12115 volts 
with Switchboard and Tank, tested and 
ready for use, £25. 550 watt Lyon Norman, 
with Switchboard and Tank, £30. 500 watt 
water coaled Pelaphone, 50170 volts 10 
amps., 645. Larger sizes available. Send 
for list. 
MORSE KEYS. A.M. type, precision 
balance on bakelite 'base, 216, post 9d. 
Morse Practice Set, comprising A.M. Key 
twin coil buzzer, wired with space for 
battery. 716, post 9d. Practice Buzzer, 
adjustable note in metal case, 216, post 6d. 
Tiny Townsend Wavemeter type, plat. 
contacts high note, adjustable, Si-, post 
6d. G.P.O. twin coil open type, 216, 
post 6d. 
Please include postage for mail orders. 

ELEC ®RADIX RADIOS 
214, Queenstown Road, London, S.W.B 
--- Telephone MACaulay 2159 --- 

RADIDLECTDON s nonr7e; hces: 
NEW GOODS ONLY 

CONDENSERS. -450 v.w. 1 mfd., 219 
2. : 4, 3'2 ; 8, 314 ; 16, 4'6 ; 8-8, 6?8 
8-16, 716 ; 16-16, 10/6: 500 v.w. 8 mfd., 4'- 
16, 6'6 :. 6-6, 7'- ' 8-16, 816 ; 25 x 25 v.,,23 
25 x50 v.,213 ; 50x12v.,213 ; 50x50 v.,26 
Tubulars, 500 v.w, up to .01, 100.: .02, ,03 
110.: .05, .1, 111: .25. 1'9 : .5, 2 10 
Moulded Mica, up to .0003, 100.: to .01, 1'6 
Sil. Mica, up to 80 pf., 911, ; to 8 K. pf., 1/ - 
VOLUME CONTROLS.-Lg. spols., all 
values, 326 ; with SW, 5'3 ; D.P. SW, 6'- 
Semi. Mide. Type, i, 4, 1, 2 meg., 5'- ; with 
SW, 7'- ; D.P. SW, 81- : Wire Wound, less 
SW. iK to 80K, 6.'6: 100K,7`9. 
RESISTORS,-All Values, 't w., 5d. 4 w, 
7d.: 1 w., 9d.: 2 w., 112 Wire wound, 5 w. 
up to2K.,2/- ; 3K. to 50 K..2'6 ; 10w. up to 
12 K., 2 9 t 20 w. up to 12 K., .1:- ; Mains 
droppers, 2 adj. taps, .2 a., or .3 a., 513 : 

Linecord, 3 way, .2 a., or .3 a., 2'6 yd. 
TERMS.-Orders up to 10,'- post 4d., up 
to £1 6d. Over, post free. List, 4d. Cash 
with Order. Please PRINT your name 
and address on all correspondence. 

RADIO UNLIMITED 
ELM ROAD, LONDON, E.17 KEF 'Phone 

4813 
Brand new goods-Return of post. 

Condensers. -450v. w- 4 fmd. 2'-, 8 26, 
16 3: -; 8 x 16 416, 16 x 16 5'3, 32 x 32 7 6. 
530y. w.: 8 3'6, 16 4i6. 25 x 25v. 1'6. 50 x 50v. 
2 3. .1 350v. 9i1., .1 500v. 1', All Pfs. 90. 
VOLUMSF, CONTROLS-Long 'tin, diana. 
spin. All values, 3'-. SP 'switch 4'6. 
" Amplion," guaranteed semi -midget type. 
All values. 4r-. SP/sw 510. DP;sw 6/6.. 
S ALS ES. -13,000 actually in stock. 0K7, 
6K6, EF39, EK32, EF36, 6N7, SP61, 658,: 
68K7, 12SK7, 12A6, 12J5, EFB, 66 each: 
EL32, 6J7, KTW61, 6D6. 76 each. 607, 513, 
6V6, 5E4, EF91, EB91, 1R5, ISO, 354, 1T4, 
6SN7, 6SL7, 504, 6L6, 101- each. 
SPEAKERS. -Special " One Month " Offer. 
3in. 5 Ohms 117-. 31ín.11'6. 5in, 11'6. 
8ín. 14 6. 10in, 28,-, All new, guaranteed. 
MANL*NLS.-Audio handbook, -" Ampli- 
fiers, 3 9, 

Amongst Webb's many activities 
we have a varied stock of 

TECHNICAL BOOKS 
We list here a few of the titles hi 

stock. 
VALVE MANUALS - OSRAM 
EDISWAN 2,-. MULLARE 5,-. 
BRIMAR 4/-. 
Radio Valve Data (Wireless World) 3'6. 
TELEVISION-"Electronic Engineering" 
Honte Built Televisor -London 2/6 ; 
Birmingham 4/6; De. Luxe 6,6. 
Television Circuits (Haynes Radio), 2'6. 
HIGH FIDELITY-Sound Reproduction 
(G, A. Briggs), 2nd Edition 10/6-246 pp. 
on Loudspeakers, L.S. Cabinets, Record- 
ing and Reproduction in general. 
Pianos, Pianists and Sonics (G. A. Briggs), 
10/6. 192. pp. on Sound and Sound 
Reproduction. 
High Quality Audio Amplifiers (Wireless 
World), 2;6. Five popular circuits. 
Amplifiers (N. H. Crowhurst), 3í6. 64 pp. 
on design and trouble-shooting-a very 
useful book. 
SERVICING-Testing Radio Sets (J. H. 
Reyner), 22/6. 2I5 pp. of practical and 
theoretical tests. 
Wireless Servicing Manual (W. T. Cocking), 
12;'6. 296 pp. The Radio Serviceman's 
Guide. 
Radio Servicing Equipment (E. 7. G. 
Lewis), 251-. 371 pp. Excellent training 
for examinations. 
GENERAL-Foundations of Wireless 
(M. G. Scroggie), 7/6. 358 pp. One of 
the best for the practical beginner. 
Radio Circuits (W. E. Miller), 5'-. An 
excellent beginner's circuitry explanation. 
Classified Receiver Diagrams (E. M. 
Squire), 10/6. 164 pp. A very useful 
reference book. 
The Oscillograph and its Applications 
(Phillips), 5,-. 49 large pp. Practical 
applications. 
The Gas -filled Triode (G. Windred), 2,16. 
Specialised applications. 
Wireless World Guide to Broadcasting 
Stations, 21-, Call sign metres and fre- 
quencies. 
Television Interference (R.S.G.B.), 21-, 
How to cut out TX trouble. 
" Amateur Radio" Receivers, 3.6. Prac- 
tical construction of S.W. receivers. 
R.S.G.B. Amateur Call Book, 3, 6. 
"Electronic Engineering" F.M. Receiver, 
416. 

Óp -Aid (A.S.W.P.), 1!6. Operating help 
for listener and transmitter. 
The Radio and Telecommunications Engi- 
neers' Design Manual (Blakey),) 15 -. 
142 pp. Advanced theoretical. 
Radio Engineering (Vol. 1) (E, K. Sande - 
man), 45.-. 775 pp. Combined textbook 
for beginners and reference book for 
engineers. 
Photo Cells in Industry (W. Summer). 
3,-. 97 pp. Specialised information. 
The Electron Microscope (D. Gabor), 4,!6. 
106 pp. Practical expositions. 
Plastics in the Radio Industry, 2/6, 56 pp. 

I, SOHO ST., OXFORD ST., 
4 LONDON, W.I. 
Telephone : GERra rd 2039 
Hours : 9¡5.30._ Sots, .9,6 

RADIO SUPPLY C 
15, Wellington Street, Leeds, i 
BRAND NESS GUARANTEED GOODS TERMS,-C.w.o. or C.O.D. over £i. Postage 

1'3 extra on orders under £3. 
R.S.C. MAINS TRANSFORMERS Fully interleaved and impregnated. Primaries 200-230-250 y. 50 c/cs. Screened. 
HALF SHROUDED DROP THROUGH 
260-0-260 v, 70 m.a-, 6.3 v- 2 a-, 5 v. 2 a. 1211 
350-0-350 v. 70 m.a., 6.3 v. 2 a., 5 v. 2 a. 14 11 
350-0-350 v. 90 m.a., 6.3 v. 3 a., 5 v. 2 a.19 9 
350-0-350 v, 100 1n,a., 6.3 v,-4 v. 3 a., 
C. T 0-4-5 v. 3 a. .. . 21 9 
350-0- 350 v. 150 m.a., 6.3 v 4 a., .5 v 3 a- 27/11 
FULLY SHROUDED UPRIGHT 
250-0-250 v. 60 m.a-, 6,3 v. 2 a., 5 v. 2 a., 
Midget type 24-3-3in. ... 16.11 
350-0-350 v. 70 m.a., 6.3 v. 2 a., 5 v. 2 a.18 9 
150-0-250 v. 100 m.a., 6.3 v,-4 v. 3 a., 
C.T. 0-4-5 v. 3 a. 
250-0-250 v. 100 m.a., 6.3 v. 6 a-, 5 v. 3 a., 
For R1355 Conversion ... 269 
350-0-350 v. 100 m.a., 6.3 v,-4 v. 2 a 
C.T., 0-4-5 v. 3 a, . 23:9 
°50-0-350 v. 150 m.a., 6.3 v. 2 a., 6.0 v. 

a. 
.. .. ...31,'- 

425-0-425 v. 200 m..., 6.3 v.-4 v. 4 a., 
C,T-, 6.3 v.-4 v. 4 a, C,T., 0-4-5 v. 3 a., 
Suitable Williamson Amplifier... ... 48 9 
OUTPUT TRANSFORMERS, Push -full 
10-12 watt to match 6V6, 6L6, PX4, 
etc., to 3-5-8 or 15 ohm Speaker... ... 15.11 
15-18 watt for 6V6, 6L6, etc., to 3 or 
15 ohms ... 21,'9 
Williamson type exact to author's slag 79'6 
SMOOTHING CHOKES. -80 m.a-, 12 h. 350 
ohms, 5'6 ; 90 m.a. 10 h. 100 ohms, 59 
100 ma. 10 h. 100. ohms, 7/6 ; 200 m.a., 5 h. 
100 ohms, 76 ; 50 ma. 50 h. 1,500 ohms. 
Suitable Williamson Amplifier, 89. 
SPECIAL OFFERS. Mains Trans. (Ex- 
E.M,I.), 200-250 v. primary, secs. 300-0-300 v. 
70 m.a. 6.3 v. 3 a., 4 v. 2 a,, 10111 ; 220-240 v. 
primary. sec. 6.3 v. 1.5 a., 5'6. R.A. ßin, 

3o 
M.E,hms, 

l2í- 
Speak9.ers, field 600 ohms, speech coil 

FULL LIST 4d. SPECIAL LIST FOR 
TRADE 4d. FOR EX -GOVT. ITEMS SEE 

CLASSIFIED ADVT. 

SHORTWAVE H.A.V. EQUIPMENT 
Noted for over 18 years for 
S,W. Receivers and Kits of Quality. 

Improved designs with Denco coils 
One -Valve Kit, ltlodel " C " Price, 25'-. 
Two " E 50/ -- 

All ]:its complete with all components, 
accessories, and full instructions. 
Before ordering, call and inspect a demonstration receiver, or send stamped, addressed envelope for descriptive catalogue.. 

' GI.A,C." SHORT-WAVE PRODUCTS 
(Dept. TH), 11, Old Bond Street, 

London, W.1. 

emorawmammrairsemzezN 

RADIO COMPONENTS 
EAST STREET, DARLINGTON 
LOUDSPEAKER SEPARATORS. As. 
previously advertised. 

Model A, kit of parts, 18s. Sci. 
built and tested, 22s. 6d. 

Model 13, kit of parts, 32s. 6d. 
built and tested, 41s. 6d. 

SCRATCH FILTER. For fitting to pick-up 
or amplifier to eliminate scratch, I7s. 6d. 
WHISTLE FILTER. For insertion in 
loudspeaker leads to eliminate 9 Kc's. 
whistles. 35s. 

All parts in stock for VIEWMASTER and 
ELECTRONIC ENGINEERING 

Televisors, (No lists.) 
Tel, : 9393. 
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Impreglons 
Review of the Latest 

MOZART'S essentially ensemble opera, " Cosi 
fan Tutte," provides maeiy attractive 
duets and trios, of which His Master's 

Voice have recorded important excerpts from 
Acts 1 and 2. The latest recording, H.M.V. 
DB21120, completes the series that was recorded 
by the actual Glyndebourne Opera Company and 
Glyndebourne Orchestra under their conductor, 
Fritz Busch. For this record we have one of the 
best of the soprano solos, performed by Sena Jurinac. 
The aria is a rondo, and. greatly enhances the 
delights of the second act. 

" La Boutique Fantasque " (The Fantastic 
Toyshop) has been recorded on Columbia DX1785-7 
by Efrem Kurtz, directing the Royal Philharmonic 
Orchestra. Produced as a ballet by the Diaghilev 
company in 1919, it is based on a collection of 
miniatures which Rossini wrote during his retire- 
ment. - 

Another recording from the ballet is Delibes' 
"Sylvia," which appears on Parlophone PIh8000-I. 
This is the first issue of a new series of ballet music 
which Parlophone will release at regular intervals. 
Apart from the universally -known Pizzicati, there 
are other delightful numbers-such as the 
Huntresses' fanfare and the Valse lente-that make 
up this suite. It is played by the Royal Opera 
House Orchestra, Covent Garden, under the 
direction of Hugo Rignold. 

Haydn's " Toy Symphony " was specially written 
for children, using their own particular weapons 
as part of the orchestra. The toy instruments 
used were the cuckoo, rattle, triangle, nightingale, 
quail, drum and trumpet, and these have the 
display passages, while the strings have the ripieno -the parts played by the whole orchestra. All the 
toy instruments come out with stereoscopic clearness 
in: this recording by George Weldon, conducting 
the Philharmonia Orchestra 'on Columbia DX1784. 

The Hallé Orchestra, under the baton of Sir John 
Barbirolli; give a'frrst-class rendering of Bizet's 
" L Arlesienne " on H.M.V. DB9656-7. This 
music is part of 27 items which Bizet was com- 
missioned to compose for a Paris production of 
Daudet's " The Maid of Arles." 

Vocal 
Discovered by H.M.V. five years ago, Boris 

Christoff, the Bulgarian bass, now records two 
items that are often heard, but which require 
the ability of a front rank singer to be heard at their 
best. They are the " Song, of the Flea " and " Song 
of the Volga Boatman," which he sings on H.M.V. 
DB2.1305. 

Another equally famous bass is Owen Brannigan, 

on the Wax ax 
Gramophone Records 
who sings Sterndale Bennett's famous ballad, 

Leanin' " and Leslie Stuart's "-Bandolero " on 
Columbia 04110. This singer is reputed to have one 
of the finest bass voices in Great Britain to -day. 

Following Kirsten FIagstad's recent recording of 
Grieg's songs, she sings two more this month- 
" Ved Rundarne " (Return to Rundarne) and 
" Guten " (The Youth) on H.M.V. D.41992. 
Although this singer has announced her retirement 
from: the operatic stage, she will still be seen in 
person upon the concert platform. 

Variety 
As successor to the late Albert Sandler in the 

direction of the Palm Court Orchestra, Tom Jenkins 
has filled a difficult position with striking success. 
" Waltzing thru' Filmland," which he plays on 
H.M.V. C4116, is a medley oftunes from films 
arranged by Dennis Govñm. 

Lester Ferguson's latest for Parlophone brings 
together two renderings that have made this young 
tenor popular in the British entertainment world. 
The song on the first side is an English version of 
the tune, " Si to partais " (If you go), which was 
heard in the film " Night Without Stars." On the 
reverse side of Parlophone Ií3441 he sings " Love 
Calling Me- Home." 

For the first time Dinah Shore and Betty Hutton 
team. with Tony Martin and Phil Harris to 'offer 
their version of a comedy song, " The Musicians," 
on H.M.V. B10137. The same quartette are on the 
reverse side with an equally- amusing number 
from Walt Disney's " Alice In Wonderland 
called " How D'ye Do and Shako Hands. -- - 

The vocal and instrumental ability of the Tanner 
Sisters and the Hedley -Ward Trio' are combined 
this month in a novelty number called " Jing -q - 
Ling, .Jing -a -Ling " on - H.M.V. B10140.' The 
coupling is " Bon -bon Chocolate and Chewing 
Gum.'' 

Dance Music 
Joe Loss and his Orchestra continue with their 

" Dancing Time for Dancers ", series with " The 
Valentino Tango " and a waltz, " Longing -Fer 
You," on H.M.V. BD6I08. Another record for 
dance tempo devotees is supplied by Victor Silvester 
and his Ballroom Orchestra with " Lullaby of 
Broadway " (quick -step) and " In a Shanty in 
Old Shanty Town " (waltz), on Columbia FB3619. 

Finally, two catchy novelties from America, 
" Shanghai " and " Kissin' Bug Boogie," have 
been recorded by Sid Phillips and his Band, on 
H.M.V. BD6107. 

Edito.ial and Advertisement Odfaas : 
w Practical Wireless," (binge Newnes, Ltd., Tower House, Southampton Street, Strand, W.C.E. 'Phone :. Temple Ear 4968. 

Tetezrams : Neuves, Rand, London. 
Registered at the' G.P.O. tor transmission by Canadian Magazine Post. 

The Editor will be pleased to consider articles of a practical nature suitable for publication in " Practical Wireless." Such articles should be written on one side of the paper only, and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible for manuscripts, every effort will be made to return then if a stamped and addressed envelope is enclosed. All correspondence intended for the Editor should be addressed : The Editor, " Practical Wireless." George Newnes, Ltd., Tower House, Southampton Street, Strand, W.C'.2. Owing to the rapid progress in the design of wireless apparatus and to our efforts to keep our readers in touch with the latest developments, - we give no warranty that apparatus described in our columns is not the subject of letters patent. Copyright in all drawings, photographs and articles published in Practical Wireless " is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. " Practical Wireless " incorporates " Amateur Wireless." - 
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BOOKS 
R.S.G.B. "Amateur Radio" publica- 
tions: Transmitting Licence, 32pp., 1/; Service Valve Equivalents, 32pp., 
1/3; Transmitter Interference, 32pp.,. 
1/6; Simple Transmitting Equipment. 
52pp., 213; Microwave Technique, 68 
pp., 2/3; Receivers, 96pp., 3/9; Valve 
Technique, 104pp., 3/9; V.H.F. Tech- 
nique. 96pp., 3/9; R.S.G.B. Bulletin, 
current issue, 1/6. Five recent issues, 
2/6. Prices include postage. RADIO 
SOCIETY OF GREAT BRITAIN, 28, 
Little Russell St., London. W.C.1, 
ALIGNMENT PEAKS, Second edi- 
tion. - 5,000 superheterodyne align- 
ment peaking frequencies, 4/9 post 
free. The Practical Radio Engineer, 
quarterly publication of the Institute, 
sample copy 2/- post free. Member- 
ship and examination data, 1/- post 
free. Secretary. I.P.R.E., 20, Fair- 
field Road, London, N.8. 

BRITISH SHORT WAVE LEAGUE is 
devoted to the interests of amateur 
radio enthusiasts. Publishes 12 -page 
" BSWL Review," monthly (members 
only). Offers many services and 
,activity departments. World wide 
membership. Founded 1935. Apply 
for details . to: BRITISH SHORT 
WAVE LEAGUE, 55, Victoria St., 
London, S.W.1. - (Abbey 2384.) 

ALL MAGAZINES.-We can arrange 
subscriptions to - any British or 
foreign wireless and TV magazine. 
Send to -day for our free booklet 
giving details and prices. WILLEN. 
LTD., (Dept. 40), 101, Fleet St., 
London, E.C.4. 

IDEAL FOR XMAS GIFTS.-" Per- 
sonal Portables." Get your copy of 
the second edition No., 5 complete 
circuits and data, 2/8, from BRAD - 
BOOKS, Sennen, Penzance, Corn- 
wall. And "A Portable Televisor 
is better still, of course, at 3/2, post 
paid. 

RECEIVERS & COMPONENTS 
FAMOUS TRANSMITTER Receivers, 
complete with 9 valves, not guaran- 
teed, but much cleaner than our 
previous stocks; post paid 20/-; con- 
sisting of 2 parcels. Trade enquiries 
invited. We have numerous com- 
ponent parts for amateur and pro- 
fessional. A few parcels left. 50 
new, 50 used, Resistors, 6/6. 8 mfd. 
Ally Condensers, damaged cases, 1/3. 
AUTOREX MOTORS, New Whitting- 
ton. Chesterfield. 
MAKE THESE RECEIVERS.-Concise 
books of instructions, 1/6 ea., for 
TRF 2WB £51101, MSS S'het £6, 
LMS S'het £6151-, complete with 
cabinet and valves. Thousands of 
components available: TRF coils, 5/3 
pr.; .1 x 350v. tub., 2/9 doz.; .1 x. 
500v. tub.. 4/6 doz.; -EF50, 4/9; 
VU111. 3/6; CV73, 3/6. 3d. stamp for 
latest list. SUSSEX ELECTRONICS. 
LTD. (W), Princes St., Brighton. 
" WILTON " Battery D.x.5 Chassis 
Receiver: first grade Al. panels. 16 
gauge. any size: send s.a.e. WILTON 
RADIO, 30, Giants Grave Rd., Neatn. 
MIDDLESBROUGH.-Denco and View- 
master TV Kits, C.R. Tubes, Coil 
Packs. Valves, etc.; send for free lists. 
to PALMERS, 114, Waterloo Road. 
(Phone : 3096.) 

EVERYTHING for radio construc- 
tors, Condensers, Coils, Valves, Resis- 
tors. etc. Send stamp for list. 
SMITH, 98, West End Road, More- 
cambe. Quick service. 

2V. TRIODES, soiled, 1/.; Case and 
Chassis, 2/-; 1/250, 4d.; '1193,. 119; 
small pf's, 3d. S.A.E. list. Post 
extra: ANNAKIN. 25. Ashfield Place, 
Otley, Yorks. - - - 

RATES : 4!- per line or part thereof, average five words to line,. 
minimum 2 tines. Box No. 6d. extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, Practical Wireless," 
Tower flouse, Southampton St., 
Strand, London, W.C.2. 

EDE'S STUDIOS, Chelsea, offers real 
bargains in used radio spares 
stripped from Ekco Radio chassis; all 
components are tested before des- 
patch. Mains Transformers, 350-0- 
350v. 80 m.a., 4v. 4a., 4v. 2a., 210- 
250v. prima., with fixing feet, 10/6, 
incl. post. Rota energised Speakers, 
2,500 ohm, field, 8in., with trans. 
and baffle, 10/6, incl. post; 2,000 and 
5.000 ohm, field, less trans., 8in., 
8/6, or with damaged cones, 3/6; 
400 ohm, with trans., 9/6. Chokes, 
400 ohm, 60 m.a., 2/6, Pentode 
speaker trans., 2/6; i.f. trans., 110 
k/cs, 3/6 pr.; 110 k/cs osc. coils, 
with diag., 2/- ea.; 2 -wave band pass 
aerial coils, with switch, trimmer 
and diag., 4/. ea. 3 gang 0005 
tuning condenser, with SM drive 
and drum with trims, 4/6; 0005 
tuning cord., with trims, SM drive, 
dial and large knob, 5/-; these 
tuning conds. have one sect, with 
cut -away vanes for 110 k/cs. Twin HF 
hum suppressor chokes, 2/- ea.; 0.2 
amp. mains droppers, 800 ohm, with 
fixing rod and - voltage tap, 2/-; 
knobs, ¡in, spindle, 1 large, 1/ 
per set of 3; volume controls, ,' meg., 
with. switch, 1/6; toggle switches, 
d.p. on/off, 1/-; Resistors, and 
1 watt, 1/6 per doz. (our selection); 
round type Ekco cabinets, 101-. 
Special offers: Reconditioned Ekco 
receivers, round type, AC/DC, bakelite 
cabinets, 4 valves, plus rec., covering 
medium- and long -wave bands, com- 
plete with valves and tested;- only 
£311716, plus 6/- carr: Philco 5 - 
valve superhet, completely recon- 
ditioned and tested, in Tight oak or 
dark oak cabinets. Cathedral model 
for AC or AC/DC mains, £4/10/., 
plus 6/- carr. Ekco AC 57, or AC 
67, complete but less valves, 35/-, 
plus 5/- carr. Ekco AD. 67, univer- 
sal, complete but less valves, 30/-, 
5/- carr. - Terms: C.W.O. or C.O.D. 
over £1. Please add enough for post. 
EDE'S STUDIOS, -255, Fulham Rd., 
Chelsea, S.W.3. (Phone: FLAxman 
5587.) Nearest Tube: Sth. Kensington. 

YOU ARE INVITED to call and hear 
the wonderful new " Symphony " 
range of N.R.S. Audio Amplifiers 
with their three channels giving inde- 
pendent control of treble, middle and 
base. 5 -watt model 9z gns., 10 -watt 
model (now with push-pull triode 
output) 15 gns. If you cannot call, 
send, two 2d, stamps for full cata- 
logue and bargain supplement. 
Decca A.C. Gram Motors for 33;' or 
78 r.p.m., £4; ditto with switch for 
33/-, 45 and 78 r.p.m., £71314. Decca 
Pickup to match with Acos hi-fi 
crystal cartridge for 78 or L.P.. 53/-; 
or with both interchangeable heads, 
84/6; postage 1/6. Acos G.P.20 Pick- 
up, with -std. or L.P. head, 71/5; or 
with both heads, 114/9; postage 1/6, 
Record Player Cases, 15 x 131 x 7fn., 
beautifully covered in brown leather- 
ette, sprung carrying --handle, uncut, 
motorboard, while they last, only 
57/6. Bass Reflex Cabinet Kits, give 
superb bass response and crystal- 
clear top (llin. patent timber), fully. 

cut, practically fall together, only 
screwdriver regd.;8in, speaker model 
2ft. bin: high x lft. 3in. wide x 1ft. 
deep, fitted felt and deflector plate, 
85/-; 10in. speaker model, 97/6; 12ín. 
speaker model, 107/6; carr. 7/6. 
Available ready built, 7/6 extra. Full 
catalogue 5d. NORTHERN RADIO 
SERVICES, 16, Kings. College. Road, 
London. N.W.3. (PRImrose 8314a 

SOUTHERN RADIO'S Wireless Bar 
gains.-Walkie-Talkie (Transmitter - 
Receiver). Type 38, Mark II, complete 
with 5 valves, throat microphone. 
headphones and aerial, -7 me/s 
amateur band suitable for field use. - 
powerful superhet receiver, modu- 
lated transmitter; guaranteed ready 
for the air, less batteries, £3/10/-. 
R.3515 Television Units, complete 
with 21 valves, 6 stage 14 me/s I.F. 
strip; ideal for T.V. conversion; 
brand new in original wooden cases. 
£3110!-. Lufbra Hole Cutters, adjust- 
able from lin, to 3/in. for use on 
wood, metal, plastic, etc., 5/9, 
Lufbra Fly Cutters, 14/6. Lionel.. 
" Bug " Keys, genuine U.S.. auto- 
matic Morse key, Type J36; few only. 
£3/7/6. Throat Microphones, mag- 
netic type, complete with long lead 
and plug, 4/6. Control Cables for - 
Command Receivers, B.C. 453/4/5, 
14ft., with adaptors, 9/6. Condensers. 
100 assorted tubular and mica, all 
new useful sizes to 2 mfd., 151- 100. 
Resistances, 100 assorted new to 
3 watts, 12/6 100. Hand Generators, 
6 volts at .5 amps, with crank, 21/, 
Plastic Transparent Map Cases, 14ín. 
by 10ín.; ideal for maps, charts,. 
display, photographs, etc., 5/6. Star 
Identifiers, with Hydrographie Office 
modifications, A -N Type 1; complete 
in case, 5/6. Moving Coil D/C Meters, 
brand new, 2fn, 0-2 mA., 0-5 mA., 
0-30 mA., 0-20 volts, 9/6 ea. 
Westectors, Type WX6 and W112," 
1/- ea., 11/ doz. Valves, brand new 
805 U.S.A. in original cartons, each 
32/6. SOUTHERN RADIO SUPPLY 
LTD., 11, Little Newport St., London, 
W.C.2, (GERrard 6653.) 

CONDENSERS, Condensers, Con- 
densers for every use and occasion, 
including many high -voltage types for 
television -and transmitting. It will 
pay you to send s.a.e. for Com- 
ponent Lists to E. LYNCH, 133, St. 
James Rd., Blackburn, 

WALNUT RADIOGRAM CABINETS, 
stamp details. E. WISKER, 501, Hale 
End Rd., Highams Park, E.4. 

SPOTLESS SURPLUS.-Mains trans. 
ex-E.M:I., 300-0-300v, 6v -4A, 5v -2A, 
100 -M/a, 231-, post 2/-; Pent Out/ 
trans., 3/6; C/tpd. P. Pull, 6/6; 
Chokes, 8H 70 M/a, 6/-; 6in. P.M. 
Spkrs.. 11/6; Valves, VR101 7/6, 
EL32 7/6, 6Q7G 10/6, EB.C33 8/6. 
6K7G/GT 6/6, 6K7M 7/6,:.EF91 10/ 
V/controls, all values, 3/-; W/sw 
4/6; Condensers, 4mf. 450v 1/6, 8 
2/6; 8 x-18 4/4; 16 x 16 4/9; 32 x 32 
6/6. Special.- Fresh stock, 16 mf. 
450v, 4 for 10/6. D. F. STRANGE; 
52, Pendlestone Rd., London, - E:17. 

RADIO SUPPLY CO., 15, Wellington 
St., Leeds, 1.-All goods guaranteed. 
Brand new ex -Govt, Valves: D1, 1/3; 
EA50, 2/9; MS/Pen., 4/6; KT2, 4/9; 
12SG7, 12SJ7, 5/9; 6C6, 6/6, 6C5, 6/11; 
6K70, 6J7G, 6N7GT, KTZ41, 7/6; 
EF50 (VR91), 7/9; KT66, 8/11; EF39, 
8/6; VP4B, 8/9; Pen.46, MHLD6, 1R5, 
6X5GT, 5U4G, 9/6; 1S4, 9/11; 6V6G. 
10/6; 5Y3G, 6Q7G, 10/11. E.H.T. 
Recta.. VU12OA (2v.). 2/9; VU133 
(4v.), 3/3; Acorns, 954, 956, 2/9; 
SP61, 2/11. Selenium Rectifiers (ex 
new equipment). 120v., 40 m.a., 
H.W., 3/6; 150v., 60 m.a. (new), 3/11; 
120-0-120v., F.W., 60 m.a., 4/9; 680v., 

-30 m.a., 6/9; 2/4v., 1, a. (new), 1/3, 
Ex -Govt, Smoothing Chokes, 60 m.a., 
10h., 350 ohms, 3/11; 80 m.a., 10h,. 
250 ohms, 4/6; 100 nt,a., 8-10h., 100 
ohms (trop.), 4/3. Block Condensers, 
4mfd., 600v., T.C.C., 2/9; 0.5mfd., 
3.500v., 1/9. Receiver Units, less 
valves, R1124, 10/9; type 71. 7/6. 
21V nfe.. surplus. 2 Gangs (.0005mfd.l. 
979. Terms: C.W.O. or C.O.D. over 
£1. Post 1 /3 under £3. List 4d. 
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VAR. CONDENSERS :. Twin. 0005, 
5/-, with drive, 6/-;' single, .0005, 
316; 4 gang, .0005, 816; 3 gang 25pf, 
3/6; 2 gang 75pf, 4/-; single, 2/-; 2 
gang 50pf, 4/-, single, 1/6; Butterfly 
50pf, 2/6. Trimmers/padders. from 
100pf to 750, 9d. each. Mains Trans.. 
New, std. inputs 50c. Outputs, 250v 
60ma., 6v and 5v, 15/6; 230V (S.E.) 
20ma., 6v 1A, - 12/-; 350v 80nía.; 
Univ. LTs, 18/-; similar 250v, 18/-, 
Mains Droppers -2A lk, .3A 8000, 416 
each; .3A 3w Linecord (60u p.ft.), 1/ - 
yd. Condensers, block, 8mfd. 440VAC 
wkg , 5/-; 8 mfd. 1KV wkg. (Aero- 
vox), 8/6; 4 mfd. 750vw, 3/-; Sprague 
tub. .01 1kV, 6d.; 5 350v, 8d. William- 
son Amplifier Manuals. 2/-; Eddy- 
stone S.W. Manual, 2/-; Edíswan Valve 
Manual, 9d,; Fuseholders, single 6d 
twin 8d.; Panel, single, 1/-; Fuse 
Clips, 3d. pr.; Fuses, Win, cartridge, 
4,d. each; Terminals B/Lee, black, 
insulated, 9d.; IFTs, canned, new, 
10/13mcs 2/-, 7mcs 116; Coilformers, 
tin. x yin., 4 for 1/-; Morse keys, 
small, brass, 2/6; Vibrapacks, Mal- 
lory, 12v synch, 150v Soma, 12/6; 
Vibrators, 2v synch. 7pin UX, 6/-; 
Cable, 5 core rubber, 2 yd. lengths, 
1/6; 3 core screened, loft- lengths, 
2/6; Spindle Couplers, brass, concer- 
tina or insulated, 9d.. each; Eddy- 
stone type, 1/3; Chokes, RF 4 pie 
Ex,. Od., TX 11-; Muirhead Dials 
(black), 7/6. _ Lists available, lt -d., 
s.a.e. Terms: C.W.O., carr, paid 
over --10/-. S.A.E.. enquiries, please. 
W. A. BENSON, 308, Rathbone Rd., 
Liverpool, 13. 

R. F. UNITS, type 24 and 24 mod. 
27, 15/- ea.; R 1125 with 6 universal 
valves, 30/-; Metal Rectifiers, 12v la., 
11/6; Delay Switches with 7 -day 
clockwork movement, 21/-; Chore 
Horse lighting sets, 12-15v 300 watt., 
£16/10/- ea.; Elecs., 8 x 16mfd. 450v, 
4/-; Valves 9001 7/6, 6AK5 10/6, others 
from 1/6. We stilt have plenty of 
'Government surplus bargains in 
stock. Send S.A.E. for list. Also 
Lenses and Prisms and general opti- 
cal gear. Booklet " How to use ex - 
Gov. Lenses and Prisms," 2/6. H. 
ENGLISH, - Rayleigh Rd., Hutton, 
Brentwood, Essex. 

AERIALS, 75ft. 1/-, 15ft. 3d. 465 
Res., iron -cored I,F.'s, 5/6 pr. .001, 
.01, 005 Mica, 4d, List 2)0. 
CARTER'S, 67, Bell Lane, Marston 
Green, Birmingham. 
THE CHALLENGER, MKI Amplifier 
and Acoustic. Chamber. Connoisseur 
reproduction, 4 6J7s, 2 6L6s, 1 51.34G. 
40-15,000 cycle response; circuit and 
data sheets; 5/-, post paid. TURNER, 
14, Upton Grove, South Yardley, 
Birmingham_ 

HANNEY OF BATH offers: Eddy- 
stone 740 Receivers at the old price 
of £35/10/-; Acos GP20 Pickups 
standard or LP, 71/5, heads only 
43/4; WB Stentorian Speakers, com- 
plete range, _ as advertised; ETA 4 - 
station tuning unit, 47/4; Osmor 
" Q " Coilpacks, type HO 52/-, H.F. 
stage,' 21/8; Wearite `P" Coils, all 
ranges, 3/ each; Denen type "C" 
THE Coils, 6/ pain All Compon- 
ents ex -stock for WW, EE, PW, PT 
and Viewmaster Televisors, L'don, 
B'ham and Holme Moss. We have 
stocks of the following Cathode Ray 
Tubes : Mazda CRM91, CRM121A, 
CRM121B, CRM123 ; Mullard MW22- 
14C, MW22-16, MW22-17, MW22=18, 
M.W31-16, MW31-17. MW31-18; G.E.C. 
6504A; Ferranti T12/44; Brimar C1313. 
We pay carriage on all tubes and 
guarantee safe delivery. (No c.o.d. 
on tubes.) Send 3d. stamp for our 
lists; new goods only; no surplus. 
C.W.O. (preferred), or c.o.d. (no 
c.o.d. under £1). Cash refunded on 
goods out of stock if necessary. L. F. 
HANNEY. 77, Lower Bristol . Rd.. 
Bath. (Tel.: 3811.) 

MAGSLIP Transmitters from 10/-, 
Ideal for distant control of radio re- 
ceivers, antenna direction, indication, 
etc., etc. Stamp for - details. 
ENGINEERING FACILITIES, LTD., 
29, Rea St., Birmingham, 5. 

TAPE RECORDINGS. ETC. 

MAGNETIC SOUND Recording Wire. 
stainless steel, - temporary wooden 
spools, approx. 15 hours' running 
time at 2ft, per sec.; 14/- per spool. 
A. SMART, 40, Grange Rd., Hales- 
owen. Wores 
TAPE RECORDING-The new Line - 
A -Tone Recording Panels, 3 speeds, 
nine Thin. and 151n. per sec, by push- 
button control. Freedom from wow, 
fast rewind. £20. The Line -A -Tone 
Recording Unit, incorporating the 
above, complete with microphone, 
tape. etc., in attractive walnut 
cabinet, £88 All accessories sup- 
plied. Order now. Delivery good. 
MORECAMBE SOUND SERVICE, 
Sealand Works, Cross Cop, 
Morecambe. 

REPAIRS AND REWINDS 
VACUUM CLEANERS and Gram. 
Motors, repairs cur speciality. -Arma- 
ture rewinds. new bearings and com- 
mutators fitted, also transformers 
rewound, speakers repaired, Com- 
petitive prices. Trade enquiries 
invited. 7 days c.o.d. service,. Send 
s.a.e. for price lists to: A.D.S. CO 
(V.E:M.. Dept.), 261-3. Lichfield Rd., 
Aston. Birmingham, 6. Est. 1935. 
LOUDSPEAKERS repaired promptly. 
MODEL LOUDSPEAKER SERVICE, 
34a, Hillingdon Road, Oxford, 

Mains Transformers 
UPRIGHT - DROP THROUGH AS ILLUSTRATED. 
Two Types only. 

Guaranteed. 
No. 1: 250-0-250v 80 
mA., 0-4-6.3v., 5 amp. 
0-4-5v,. 2 amp. No. 2: 
Same. but. 350v. Both 
151- posh 3/3 for 1 to 3 

HILLFIELDS RADIO. 
S. Burnham Road, 
Whitley, Coventry. 

COIL for summer A.D. portable 43, T.R.F. Coils for all -dry 3 -band 3, 6,6, 50 
mfd, 12 v. I/-, 31in. Speaker P.M. 141-, 
BIG Valve -H 3d., Rubber Grommetts 60. 
doz., Interference Suppressor ex R.A.F. 
6'-, 50pF Trimmers 4d., 50+500P trimmers 7d L. & MW. Padders 1/6, 1-F.T.s 465 ke. 
iron -cored high " Q ., 1L6 pair; LMS 
midget Coil Packs 27;8, 2 mfd. 450 v. lí-. 
Mail order only. 

T. G. HOWELL, 
29, McWILLIAM RD., BRIGHTON, T 

AUTOMATIC SWITCHES 
All types of clockwork and electric switches 
all reconditioned as new and guaranteed. 

from 351 - 
Write to :- 
TIMESWITCHES for illustrated details. 
GEORGE STREET, NORTH SHIELDS, 

NORTHUMBERLAND. 

Amateur Radio Enthusiasts 
THE INCOMPARABLE 

GLOBE -KING 
SINGLE VALVE S.W. RECEIVER 

WORLD - WIDE RANGE 11-100 
METRES CRYSTAL-CLEAR NOISE - 
FREE RECEPTION ELECTRICAL 
BAND - SPREAD TUNING EX- 
TREMELY LOW RUNNING COSTS 

Catalogue Free. Stamp for postage. 
JOHNSONS (RADIO) 

46, FRIAR STREET, WORCESTER 

GOVERNMENT HEARING Aid Com- 
ponents,-Crystal Microphones, 12/6; 
Crystal Inserts, 10/-; Transformers, 
2/6; Potentiometers, 1/6; - Cordage 4 - 
wire, 3ft. 9in, long, 1/ Panels, 
partly wired, 6d.; Lapel Clips, 4d.; 
Plugs, 2 or 3 pin, 3d.; Steering, aft. 
long, 3d.; Knobs, Handles, etc. Orders 
over £2 post free, F. R. BARRETT, 
7, Upper Kent St., Leicester. 
CONDENSERS, brand new, 1/500v 
tubular, 4/6 doz., post 4d. S.A.E. list 

bargains, MELHUISH, 315, Ewell 
Rd., Tolworth, Surrey. 
SELENIUM Photo -Electric Cells, 40 x 
22nrm, 7i6; all standard Photo -cells 
in stock. Photo -electric Exposure 
Meter Kits, 37/6 and. 42/6; s,b.c, Neon 
Indicator Lamps (90v), 15/- per 
dozen. G.R. PRODUCTS, 22, Runny - 
mead Avenue, Bristol, 4 

SYNCHRONOUS MOTORS, 200-250v, 
A,C., 50 cycles, clock type, 12/6 each, _. 

1/- postage; suitable for model 
engineers, UNIVERSAL ELECTRICAL, 
217a, City .Rd., London, E.C.1, 

Ex W.D. unused Fluorescent Lighting 
Sets for 12 and 24 volts D.C. input, 
230v. A.C. output; Rotary Converter, 
Choke, P.F. Condenser, Leak Trans- 
former for- 85 -watt. Sodium Lamps. 
The whole enclosed in metal box, £5, 
to clear. A. J. PHILPOTT, Fountain 
Square, Fenton, Stoke-on-Trent. 

EDUCATIONAL 
TELEVISION.-The Gothic Television 
School, devoted exclusively to train- 
ing in Television, prepares students 
to Brit.I.R.E, and R.T.E.B, examina- 
tion standards. Correspondence. 
course prospectus from the Regis- 
trar, Gothic Television School, 13, 
North Avenue, London, W.13. 

THE INSTITUTE of Practical Radio 
Engineers have available Home Study 
Courses covering elementary, theo- 
reticp.l, mathematical, practical and 
laboratory tuition in radio and tele- 
vision engineering; the text is suit- 
able coaching matter for'I.P,R.E., 
Service, entry and progressive exams. 
Tuitionary fees at pre-war rates are 
moderate. The Syllabus of Iºstrut 
Donal Text may be obtained, post 
free, from the SECRETARY, Fairfield 
Road, Crouch End, N.8. 

MERCHANT NAVY and Air Radio, 
Here is an opportunity to train as 
Radio Officer, The big liners are 
open to you, but you must qualify 
for the P.M.G. Certificate. Day, 
Evening and Radiocerts " postal 
courses. S.A.E. for prospectus from 
Director, THE WIRELESS SCHOOL, 
21. Manor Gardens. Holloway, 
London. N.7, (Estd. 30 7rs.) (Phone: 
ARC 3634.) Students deferred from 
Military Service. 
A.M.I.Mech,E .A.M.Brit,I.R.E., City 
and Guilds, etc., on " No Pass-No 
Fee " terms, Over 95% successes, 
For details of exams. and courses in 
all branches of engineering, building, 
etc., write for 144 -page handbook- 
Free- B.I,E,T. (Dept. 242s), 17_ Strat- 
ford Place. London. W.1. 

SEE THE WORLD. -600 Radio Officers 
required. Send '2d- stamp for pro- 
spectus to Britain's leading college. 
We train most in shortest period at 
lowest cost. WIRELESS COLLEGE, 
Colwyn Bay. 
WIRELESS.-Postal Course in theory 
for Amateur Transmitting Licence, 
complete with text -book at moderate 
fee ; also instruction at school for 
P.M.G.'s Certificates to become Radio 
Officers in Merchant Navy at good 
salaries. Recognised by Ministry of 
Education, Apply B,S.T LTD., 179, 
Clapham Road, London. S.W.9. 
(Est- 1906.) 
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2 -VOLT BATTERY SUPER -HET. 6-9 
mc's. Chassis taken from the No. 18 
Tx/Rx. Tested and ready for use, 32/-. 

TR1196 CIRCUIT AND CONVERSION 
DATA, 1/3. 

New IN34 CRYSTAL DIODES, 5/6. 

P.M.SPEAKERS. W.B. 21in., 14/6 ; 

bin., 16/6 ; 8in. with trans., 21/6. 
MULTIMETERS. 21in. Supplied as kits 
with black bakelite cases, 6 x 41 x lain. 
,and resistors for D.C. ranges 0-3, 0-3o, 
0-150, 0-300, 0-600v., and 60mA. Scale 
also reads OHMS 0-5,000 with 11v. 
battery, 24/6. 

MOVING -COIL MICROPHONES with 
switch, 6/6. Trans. to match, 5/-. 

6v. VIBRATOR PACK in black steel 
'case, 7e X 5f x 3fin. Output 200v. 40mA., 
22!6. 

SELENIUM RECTIFIERS. H.W. 250v. 
120mA., 8/6. F.W. 6 or 12v. 4A., 26/- ; 

6-12 or 24 F.W. 2A, 8/6 ; F.W. 6 or 12v., 
;-A 5/6. 

'ARMY CARBON MICROPHONE, with 
'.:switch, 4/6. Trans. to match, 3/6. 
¡TRANSFORMERS, 200-240 volts, tapped 
3-4-5-6-8-9-10-12-15-18-20-24 and 30 volts 
at 2 amps., 21/3 Post Paid. 
100120v. AC/DC or 240 DC MOTORS. 

`1.'16 h.p. 5/16in. spindle at each end. Sin. x 31in., price 32/-, or fitted with 
21ín. grindstone, mediuhs or fine, 36/ - 
All Carriage Paid. Money back Guarantee if re. 

turned within 7 days, unused : 

THE RADIO & ELECTRICAL MART 
2536, Portobello Road, London, W.11. 

'Phone i Park 6026. 

FIRST-CLASS 
- RADIO COURSES . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post-war boom 
in Radio. Let us show you how ! - FREE GUIDE -- 

The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success -compelling qualifications as 
A,M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.1.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

11-=--»- 150,000 SUCCESSES -- 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

LONDON, E.C.1 

The " Fluxite Quinn " at. Work 
"Fixing our aerial's all right. 
With solder and good old FLUXITE, 

But why " EH cried 
"Should our lad decide 

To fall down thechimney to -night 1 " 
See that FLUXITE is always by you -in the house -garage -workshop - 
wherever speedy soldering is needed. 
Used for over 40 years in Govern- 
ment works and by leading engineers 
and manufacturers. Of all ironmongers -in tins, from 1/- upwards. 
The FLUXITE GUN puts FLUXITE 
where you want it by a simple pressure. 
Price 2/6, or filled 3/6. 

FLUXITE 
SIMPLIFIES ALL SOLDERING 

Write for Book on the Art of "SOFT" Soldering and for Leaflets on CASE- 
HARDENING STEEL and TEMPERING 
TOOLS with FLUXITE. Price lkd. each. 

FLUXITE Ltd., Dept. W.P. 
Bermondsey Street, London, S.E.1. 

MORSE CODE Training 
COURSES for 
BEGINNERS and 
OPERATORS, also 
a SPECIAL COURSE 
for passing the G.P.O. 
Morse Test for securing 

M ATE U A R'S 
TRANSMITTING 
LICENCE. 

Send for the Candler 
BOOK OF FACTS 
It gives details of all 

Courses. 
THE CANDLER SYSTEM CO. 

(Dept. - SLO), 52b, Abingdon Road, 
Kensington, London, W.8. 

Candler System Co., Denver,- Colorado, U.S.A. 

TRANSFORMERS 
M.T.1.-250-0-250 V. 80 m/a ; 0-4 v. 5 a. ; 6.3 v.. 3.5 a., 0.4-5 v.. 2 a. 
M.T.2.-Same as M.T.1. but 350-0-350- v. M.T.3.-30 y. ; 2 a, ; tapped every 3 volts, All primaries tapped for 200 to 250 v. 

M.T.4. Auto 0- 
10-120-200-230- 
250v.100 watts. 
Examine what 
you buy. 
From compo- 
nent dealers 
or write to us if unobtain- 
able. 
The maximum 
price for these transformers 
la fl/ each. 

THE DOUGLAS COIL CO., 
BRINKLOW, RUGBY. 

SAMSONS 
- 

SURPLUS STORES 
SPECIAL OFFER. E.C.C. Ltd., 80 watt 

Light -weight PETROL CHARGING SETS. 
Output I8v. 4.5A, 24v. 80 watt. Brand 
new. Complete with spares and tool 
kit. Price £22.10.0. Carr. 101-. 

36ft. AERIAL MASTS. R.A.F. type 50. 
Complete kit consistsof 9 tubular steel 
sections, length 4ft., diameter 2ins. 
Set of pickets, top plates, guys and all 
fittings. Brand new in canvas carrying 
bags. Ideal for TV aerial masts. £6.10.0. 
Carr. 716. 

WILLARD BATTERIES. 12v. 85 AH in 
solid vulcanised rubber. Size 121in.x7ïn. 
x (Olin. Brand new. £6.10.0. Carr. 6í-, 

MASTER VOLTMETERS. 0.20v. A.C. 
Moving iron 6in. mirrored scale, made 
by Metro Vickers. 2216. Carr. 116. 

CRYSTAL LAPEL MIKE INSERTS. 
Very sensitive. 1216. Postage 61. 

80 Ohm CO -AXIAL CABLE. 11- per 
yd. Postage 9d. up to 10 yds. 

1691171, Edgware Road, London, W.2. 
Tel.: Pad. 7851. 

125, Tottenham Court Road, W.I. 
Tel. : Eus. 4982. 
Hundreds of Bargains for Callers. 

All orders and enquiries to our Edgware 
Road branch, please, which is open all 

day Saturday. 

DUKE 84. CO. 
RADIO CONTROL UNIT, 12/6 including 
speaker, 31M. tweeter, 25 Resistances, 
including wirewound L.F. Trans., various 
condo.; 2 instrument type fuses, 8 inter- 
national octals ceramic, 3Acorns ceramics, 
v/holders, 7 v/controls. Relay with multi - 
contacts, 2 Co -ax. connectors. Wire and 
all the usual parts, etc. Clean chassis and 
cabinet of pleasing appearance. Ideal 
amplifier or receiver, etc. Post 2/- extra. 
JUST IN -CLOCKWORK MECHANISM, 
8!6 each. Beautifully made in solid brass. 
small but each piece is engineering per- 
fection. TYPE R.O.F.(B.) 4551. We shall 
give you more information later, as we 
understand these make first-class clocks. 
exposure timers, regulators, etc. Just the 
job for the Amateur Mechanic with ideas. 
No. 18 SHORTWAVE SUPERIIET, 15/6. 
Free instructions for conversion to All - 
wave and Circuits. Diagrams included. 
Note Set with little alteration makes first 
class portable or car radio. I.F's 465. 
Change over to P. Coils for Medium Wave. 
Less valves. There are only a very limited 
number of these sets and our previous 
supplies were quickly sold out. 
MIDGET RECEIVERS. In bakelite 
plastic cabinet, walnut or ivory. 4 valve 
T.R.F. Universal or A.C. for only 55-12-6. 
Or assembled 351- extra. New and improved 
circuits. An amateur can build this set 
with practically no knowledge. The only 
set now available at this price. Ppst and 
packing 26. 
AERIALS, 71- only. 12ft. in 3 sections, 
4ft, each. Tubular copper -plated steel. 
Carr. 2--. AERIAL BASES, Rubber, with 
fitting to take 12ft. aerial, 1'6 plus post 10d. 
MICRO SWITCH, 36 each. Also mercury 
minors 3,6 each. 
NICKEL CHROME WIRE. 50 yds. spool 
of .014 wire for only 416, or 25 yds. .032 
same price. These -prices are a fraction 
of to -day's prices (if you can buy it). 
Money back guarantee. Cash with order, 
please. Or C.O.D. Stamps only for Lists. 
621, Romford Road, Manor Park, E.12. 
'Phone GRA 6677 for postal service. Personal 
shoppers 210, Ilford Lane. ILF 0295, Essex, 
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BLUEPRINT SERVICE 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
Blueprints, is. each. 
1937 Crystal Receiver .. PW71 * 

The " Junior " Crystal 
Set .. PW94* 

STRAIGHT SETS 
Battery Operated 

One -Valve : Blueprints, 2s. each. 
The " Pyramid " One- 

valver (HF Pen) .. PW93* 

Two -valve : Blueprints, 2s. 
The Signet Two (D & 

L F) .. PW76* 

Three -valve : Blueprints, 2s. each. 
Summit 1 lirce (HF Pen, 

D, Pen) PW37* 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) .. PW82* 

F. J. Carrun's " Sprite" 
Three (HF, Pen, D, 
Tet) PW87* 

Four -valve : Blueprints, 2s. each. 
Fury Four Super (SG, 

SG, D, Pen) .. PW34C* 

Mains Operated 
Two -valve : Blueprints, 2s. each. 
Sclectone AC. Radio- 

gram Two (D, Pow) PNV19* 

Three -valve : Blueprints, 2s. each. 
Double - Diode - Triodo 

Three (HF Pen, DDT, 
Pen) PW23* 

Four -valve : Blueprints, 2s. each. 
A.C. Fury Four (SG, SG, 

D, Pen) PW20* 
A.C. Hall -Mark (11F 

Pen, D, Push -Pull) .. PW45* 

SUPERHETS 
Battery Sets : Blueprints, Zs. each. 
F. J. Camm's 2 -valve 

Superhet PW52* 

No. ai 
Blueprint 

SHORT-WAVE SETS 
Battery Operated 

One -valve : Blueprint, 2s. 
Simple S.W. One -salver PW88* 
Two -valve : Blueprints, 2s. each. 
Midget Short-wave Two 

(D, Pen) I'W38A* 
Three -valve : Blueprints, 2s. each. 
Experimenter's Short- 

wave Three (SG, D, 
Pow) .. PW30A* 

The Prefect 3 (D, 2 LF 
(RC and Trans)) .. PW63 

The Band -spread S.W. 
Three a -1F Pen, D 
(Pen), Pen) P1V68* 

PORTABLES 
Four -valve : Blueprint, 2s. 
" Imp " Portable 4 (D, 

LF, LF, Pen) PW86* 

MISCELLANEOUS 
Blueprint, 2s. 
S.W. Converter -Adapter 

(1 valve) PW48As 

TELEVISION 
The Practical Television Receiver. 

(3 sheets) 10/6 

AMATEUR WIRELESS AND 

WIRELESS MAGAZINE 

. STRAIGHT SETS 
Battery Operated 

One -valve : Blueprint, 2s. 
B.B.C. Special One- 

valver AW387* 

Two -valve ; Blueprints, 2s. each. 
A modern Two-valver W31409* 

Mains Operated 
Two -valve : Blueprints, 2s. each. 
Conseelectrie Two (D, 

Pen), A.C. .. AW403 

SPECIAL NOTICE 
MHESE blueprints are drawn full size, The issues centaining descriptions of these sets are now out 

T of print, but anasteriskbesid ate blueprint number 'denotes that con- structional details are available, free with the blueprint. 
The index letters which precede the Blueprint Number indicate the per- iodical in which the descrietion appears : Thus P.W. refers to PRACTICAL WIRELESS, A.W. to Amateur tVire:a.ss, 

W.3,1. to Winless Ilfager(ne. 
Send (preferably) a postal Order to cover the cost of the Blueprint (stamps over Id. unaeceptable, 

PRACTICAL WIRELESS Blueprint Dept., George Netvnes, Ltd., Tower House, Southampton Street, Strand. 
W.C.2. 

No. el 
.22/ttentint 

SHORT-WAVE SETS 
Battery Operated 

One -valve : Blueprints, 2s. each. 
S.W. One-valver for - 

America , AW429* 

Two -valve : Blueprints, 2s. each. 
Ultra -short Battery Two 

(SG, det Pen).. .. WM402* 
Four -valve : Blueprints, 3s. each. 
A.W. Short -Wave World- 

beater (HF Pen, D, RC, 
Trans) . .AW436* 

Standard Four-valver 
Short -waver (SG, D, 
LF, P) W,M383* 

Mains Operated 
Four -valve : Blueprints, 3s. 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) .. WM391* 

7%1ISCELLANEOUS 

Enthusiast's Power Am- 
plifier (10 Watts) (3,'-) W31387* 

Listener's 5 -watt A.C. 
Amplifier (3/-) W31392* 

Harris - Electrogram 
battery amplifier (2,-) NV313994' 

De Lu:,e Concert A.C. 
Electrogram (2/-) WM403* 

IIXNTS --C-0-1T1707:71 
This coupon is available until Dec. 

I 
3rd, 1951, and must aczcznpany ini 
Practical Flints. 

1,1 PRACTICAL WIRELESS, DSC., 1151.1 

Published en- the 7th of cash month by GEORGE NEWNES. LIMITI2D. Tower House, Southa,minee ,s,eret, Strand, Lc,dev, 
printed in England by W. SP.E.A1GIIT & SONS, LTD Exmoor Street, London. W.I0, Sole r, lee Australia and New Zealand : GORDON & GOTGII (A ;sia) LTD. South Afrioa : C:l.7;NTRAT NEWS' AGENCY I.TD. Se iee rie:rs e Mcluding 7xetzge, its one year : and Ahi -ces' 1,3s. Id. (Canada las.). Reg:stered at the General l'est 011i»: 1",r2 Canadian llagaYine Pest: 
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USEFUL 
XMAS GIFT 

Novelty battery 
radio . in coloured 
plastic cabinet only 
Sin, high, with built- 
in moving coil 
speaker, 2 -gang tun- 
ing condenser, vol- 
ume control and 
ON/OFF switch, all 
wired up ready to 
operate as soon as. 
valves are fitted. 

Valves required are three of type 
174 and one 01354. Price 4916 each, 
postage and insurance 2/6 extra. 
Don't delay-send y o :e order 
to -day. 
5 -VALVE SUPERALT CHASSIS 
A.C. mains operated, completely 
wired, aligned and ready for 
i nmcdiate operation. Covers long, 
medium and short wavebands 
with gram input. Really first 
class receiver using Parmeko 
mains transformer, Erie resistors, 
Hunt and Wingrove condensers, 
etc Overall size 81in..a lliin, x 
il,in. Full vision dial, size 6in. x 
Pin. Complete brand new chassis 
with valves and gin. speaker, only 
g1O 10,,., plus 7/6 caíriage and 
insurance, 

TV UNIT 
UNIT, TYPE RDF1 
As suggested by " Practical Tele- 
vision," October, is suitable for a 
home -built Televisor, but ci ich the 
complete set. of 14 valves instead 
of 11, e,g., 5 Of SP61, 2 of Peil, 3 of 
EA50 and 1 each, of CV68, EB34, 
EC53, 5Z4. Price 49,'6 Plu.. 5'- post. 

ç R o Many more e overn- 
4, ment Unit:, in stock 

send 62 f our 

December, 1951 

TV UNIT 
194 -STRIP 
Also described in the October. 

Practical Television,"contains 
8 valves aird'really doesgive super- 
ior eresults. Price 45! plus 2/9 
postage. 

SPARES 
CARBON 11E515 103S 
Standard Tolerance i watt 4d. each,: 
f watt 5d. each, 1 watt 6d. each, 
All standard values in stock: 
CONDENSERS 
Mica and paper, values up to .01 
mfd,, 350 -150..v. -,working,` Ed,, each, 
VOLUME CONTROLS 
Standard size, long. spindle with 
switch, 41- each, less switch, 3/ - 
cacti. Midget, type, long spindle 
with switch, 5,'9 each, less switch, 
4/- each. 
ELECTROLYTIC CONDENSEILS. 

1 mfd. 450 v. .. ... , 1/3 
2mlfd. 350 v. , ,., ,.. 1;3 
2mfd, 450 v. 
4 mfd. 450 v. .,. 1/19 
8 mfd. 150 v.. 1/6 
8 mfd. 450 v. ,,, 
8 mfd. 500,v. 

16 mfd. 350.v. ,,,. 
16 mfd. 450 v, .. 
16 mfd. '700 v- .. 7/6' 
32 mfd. 350 v. 

X 

... 2/9 
8 mfd. x 8 mfd. 350 v. 
8mfd. x 8 mfd. 450 v. ... 3'9 
8 mfd. x,16 mid. : 450. v, 4/9 

16 mfd, x 16 mfd. 450 v. 
24 mfd a 24 mfd. 200 v. , 4/gg 
32 mfd x 32. mfd. 150 v. 
32 mfd. x 32 mfd. 450 v.. ... 6'9 

100 mfd. x 100 mfd, 150 v. ... 5'6, 
10 mfd. 25 v. - ., ... 1/ 
5 nefá 

Prier in kit form is £610s Od or ready made up E710s. Ocl 25 mfd 50 
with instruction manual and fault finding plan, earn, & 50 mfd. 12 
packing 3 extra, Instruction Manual available sear 50 mfd 50 
ateellyy,,215. ' - 250 mfd 25 

101171,111711 
152-153, Fleet Street, .C.4 

W'voode-sill Hill, 1?tnä,A,lip,-Middx. 

1/6 
v . . ... 2- 
v. . ... 9d. 

d 
v. . . 26'. 

AVOID DELAY, 
LLT'lE7 5 TO 

RUISLIP: ADDRESS 
TO DEPT 7 

CLV E A °^ 

in Ex-^servaaes Radio and Electronic Equipment Bargains 

COMM ANII RECEIVER CC'Ï/CBY 46129 
U.S.N. version of the BC -453 for that Sharp channel " O -river," 
range 550-190 Kos, with 6 valves, 3'13SK7, 12K8, 12SR7, three gang 
tuning cond., etc., etc. Dim,: 11 x 6; a 5 ins., finish black, less 
dynamotor. 
CLYDESDALE'S - - POST 
PRICE ONLY ®1 '. PAID 

Circuits of BC -453 available at, 1/3. 
1(3547 CHASSIS LESS VALVES 

Probably the greatest breakdown valve of any (of the Radar 
Receivers. Contains a removable 45 nice, IF. strip, 24 v. reversable 

-motor, with 700:1 -gearing, relay, pots., resistors, condensers, 
valveholders, etc. Chassis enclosed' in metal case. Dim.:18 xì3 
x 7s ins, 
CLYDESDALE'S 
PRICE ONLY 39/6 CARRIAGE 

PAID 
NEW LIST No. 8 

Giving details and illustrations of ex-serciecs items and 
cancelling all previous lists and supplements. 

Now Reads-Price 1/6 Price credited on first purchase of 10'- or over. 
STILL AVAILABLE 

S -440-B (P40) V,H.F, Tx, Chassis, 
P.40 -Receiver Unit with valves 
Je3 so,s-Travis UF.2 il, Chassis, 
Jefferson -Travis UF.1 Vibrator Pack 

PRACTICAL WIRELESS 

WHY PAY HIGH PRICES FOR COIL PACKS 
If you use our parts, these literally fall together, and our 
publication" Making. Coil Packs," price 1,6 each, describes 
a simple method of alignment without t using /a signal 
generator, and gives circuits of many. typical receivers, 
PRICE LIST OF PARTS 

Set of 6 coils, covering the 3 stand- 
and long, medium and short wave- 

.'. bands, price WO. Punched metal 
chassis, 1/9. - 6 -bank trimmer 
assembly, 3/-- Midget wave -change 
switch, 4/-. Tag panel, condensers, 
etc., 1/9. 
When complete, your coil pack 
will look like this. 

A PLAN FOR FAULT FINDING 
TEST 1 
Connect a link from grid 
of receiver output valve 
to grid of " LF,/A.F." 
output valve. If results. 
are obtained then faulty 
component must be 
either 515. C)5, output valve or loudspeaker. If no ecs then proceed to Test 2. - - 

TEST 2 - - 

Connect grid of receiver D.D.T. valve to grid of " ." 
D.D.T. valve, if results then faulty part must either be R13, 
C22, 516, Ell, C19 or V3. If no results, go on to Test 13. 
The plan of which the above is an extract explains hose our 
LF,/A.F.' Amplifier will replace the stages of a"faulty 
receiver one by one, and thus narrow suspected com- 
ponents down to about six. With it the novice can fault 
find with the same confidence as the expert. Also the 
LF,/A.F. Amplifier will enable the user to quickly' lai 
tra,ce intermittent, obscure and multiple faults lb, align 
and calibrate coil packs, superhet tuners, etc., (c) hook-up 
an emergency receiver or amplifier. Our De Luxe Model 
contains a standard mains transformer (thus permitting 
mains isolation) and is complete with drilled chassis, 
valves, LF', transformers, and all parts required te remake 
up a superhet (less coil -pack stage and speaker), 

Each, £1: 7: 6 
Each :23 19: 6 
Each £2: 0: 0 

Uommand Transmitter Chassf s. 
Each £I: 5: 0 
Each 15: 0 

Command Modulator Unit BC 452 Each 19: 6 
As previously advertised. 

TX and TR partly stripped by M.O. S. 
MAINS DROPPER 

Vitreous enamel constria,tion. 717 ohn is, tapped et 110 ohms. 
Capable of handling 30 er, tts. Dimen ions 3 x gin, (tarn. 
.(I,YDESDALL'S 2f / POST' 
;PRICE ONLYLY - Id. 

117/G 5ALVEIiOLÏDEIS:^s 
These are of Paxolin construction, 9c1. I acli,- Post Cd, 

Order direct from : 

Olt r 

Bridge St., Gla,gowr, -C.5. 'Phone : SOUTH 2 705'/9 
Visi t our Branches inSdatland, England and N. Ireland 

In Radio, Television, and Electronics, there 
are many more top jobs than engineers 
qualified to fill them. Because we are part 
of the great E.i ,.i. Group w e have first- 
hand knowledge of the needs of employers, 
thus our Home, Study courses are authori- 
tative and based upon modern industrial 
needs. Alternatively, our courses will prove 
equally valuable to you in furthering your 
hobby. 

r -POST THIS COUPON NOW 
, 

EX.!. INSTITUTES, Postal Division, Dept.32, 43 GROVE 
I PARK, ROAD, CHISWICK, LONDON, W.4. 

Please sen , without shligation, d your FREE BROCHURE. 
' (f have marked the subjects which interest me). 

I El Mechanical Eng ¡l Electrical Eng. n Draughtsmanship, n Radio. (] Television. f J Production Eng. Automobile 
I Eng. n -Aeronautical Eng. [, General Cert. of Education 

(Metric). Civil Service. 
Also courses for A M i.Mech.E., A.M.I.C.E., A.M,Erit,i,R.E.,. 

A F R,Ae.S., CITY and GUILDS. EXAMS. 
in Mash. Eng., Elect. Eng., Telecºmmunica.. 
tiors, etc. 

I Other Subjects 
1 NAME 

4' ADDRt 
I I 

EAU. INSTITUTES-The College backed by an Industry 

lv 

1.35 


