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Whatever your soldering job, in your 
home or workshop, you will prefer 
to use Ersin Multitore Solder. No 
extra flux is required. Multitore is the simple and pre- 
cision method of making sound soldered joints for all 
household purposes. lust apply it simultaneously with the 
soldering iron; the three cores automatically provide 

correct proportions of flux to solder. 

WORKSHOP SIZES 4 l6 - 6 9 each. 

MULTICORE SOLDERS LTD. 
Muller Reuse, Albemarle Street, LONDON, W.1 

Tel. : REGent 1411 
.ARTON 
hews above 

Here is news for ail who seek the best 

in faithful sound reproduction t The 
outcome of long intensive aces re- 
search is to be seen and hearts at 

RADIaLYMPIA e STAND No.7 
MID DEMONSTRATION ROOM 0.10. 
New advances have been made 
that exploit to the fug all the 
advantages of the Piezo- 
Electric Crystal principle. 
Outstanding new pro- - 

duct5 ineliid'e a pick -up 
of revolutionary de- 
sign and two high- 
fidelity micro- 
phones. 

CRYSTAL PICK -UPS 
& MICROPHONES 

COSMOCORD : LTD : ENFIELD : MIDDLESEX 

August, 1944 

MATT Spacial Gers 
Al[ NEW AND GUARANTEED 

BOLA P.M. SPEAliElE.4; 8ir+. L -T, 146. 
Tat YOR P.m. PF:.uutess, 8fn. se Trans.. Ia6 ; Bin. less Trans., 

14s : Sin. L;Trans.. 116 ; Trans. to match, each ' 

LESE COECIA, 2 -way, 1 6 Per Yd., 3-way, $ - per yd., 80 onnns per ft. 
TtU G Cd\BWFMOERS, Midg .t1096 w; prints. and Sntotion 

drive £24 each. 
T1JN1 G CONDEMIERS, Ultra Midg., .0005, 2-gang, 11Oft tarp. 
titK.. CO".iTR.OL,9 CE.4TkAL %B, -All values w -s 44 each : 

L's., 3i6 each. 
COrligIENOXIgg. CANNED TYPE* 8 rnfl4. %Op, 2'- each ; 40 oMkl, 

350x., Z $ each ; 25 mid. 25 v., 1 *each ; 32 med. 275 v., g, 9 each ; 

1& :8, etc.,. etc. 
OE /LT/ IKAM& TRANS., 12 ratio, 7 $ earls. 
M X 7I$.1lt4.,, ó v. mad 4 s 91pó each ;Sìhrouded). 
»-UDPfMINDIk ex-Govt., W Jack Kum 2 i per pair. 
REMPITAlgEESA. ram- Types à w., 44. earn ; 1 w., 44. sack. 
PTCK -t P!k, 8.P.Pr. Magnetic type, 40'- each, "Olt Et %P. " 

Rothermal Crystal, 66- each, intruding purchase taw - 
COEILAlëe,A.C. Cram, Motors, w pt'ek -up complete, 84,14í tatti. 
G_4Ra4 A.C. WA110101e, conplete w pick -up, 9641-. 
COLL :fend, A.C. Gram, Motors, auto changers complete, 814'08 

each. 
WEARITE " " P " COILS. All types, 3, each. 

All Orders sunder At postage extra. 
Let us have all your Radio requirements. 

Largest Mock of Hí.1..4. and American Gelkes is Surrey. 

MATT RADIO SV 
KINGSTON 

ER 
3353 

IC E 

29 Castle St. Kingston -on- Thames. Surrey. 

AT LAST! 
A Remote Control Pre -Amplifier 

that can be mounted in a position best suited 
to the user, up to 15 feet from the power 
amplifier. Will operate from any moving -coil, 
moving iron or crystal P. -U. ; from any moving - 
coil microphone ; from any radio unit. 
Controls : Input Selector ; Bass Gain and Loss ; 

Treble Gain and Loss ; Volume. 
Distortion: 0.05''',. Price- £G IS 0. 

The above has been designed for use with the 

New "Point One" 12 watt Triple 
Loop Feedback Power Amplifier 

Distortion : at 1,000 cis. and 10W. output 0.1'';,. 
Fregaeney Response : 0. Fdb., 20 c s. -20 kc s. 

Damping Factor: 20 (Regulation : 0.20b.) 
Phase Margin: 20' IC'. 
Gain Margin : 10db.±3db. 
Sensitivity ! 160 mV. Priem £23 13 O. 

* 
If you would Ii'ksto know more about 
amplifiers in general and the above 
amplifier in particular, write for 

Booklet P 

H. J. LEAK & CO. LTD., Brunel Read, 
Westway Factory Estate, Leaden, W.3. 

Telephone : Sl4fpberd's Bush 5626' 

www.americanradiohistory.com

www.americanradiohistory.com


.",ugust, 

6 VALVE 
SUPERHET 
Receiving Unit of the 
TR1I96 which covers 
4.3 to 6.7 me /s. Among 
the many useful com- 
ponents are : 1 pr. standard I.F. Trans- 
formers (460 k /es), Iron 
Dust Cores, two 1 mfd. 
500 -volt working Con- 
densers 4 .1 metal 
tubular Condensers ; 

MIC Transformer ; 1 Phone Out- 
put Transformer. 2 Pot. meters, 
10 Fixed Condensers, standard values ; 
more than 2 doz. resistors, 200 ohms to 1 
megohm ; 6 International Octal Valve 
4 pre -set .0001 Condensers and Tuning post free 
Holders 2tag Boards ;1 Yaxley Switch Less Valves, 

1 
A/ 

. 

Coil. Steel chassis, size 8tin. x 6in. x 211n. 
With Valves Circuits and modification details for plus 2/8 pack- 29/6 normal Broadcast Receiver 2/3 Post Free ing and ins. 

Ex- R.A.F. AMPLIFIER 
1134. Ideal for use with a 
microphone, or can be used 
as an amplifier without modi- 
fication. Complete with 
wooden transit 46/9 
case. Post free 
12 ASSORTED RELAYS 
for experimental purposes. 

Post free 12/9 
NUI'S, BOLTS, WASHERS 
small sizes for model 
making. Three gross 7/6 
assorted 
E.ILT. TRANSFORMER, 
2.500 volts and two 4 -volt 
tappings. 47/8 Post free. 

Write Dept. " li " 

INSTRUMENT CO. 
244. HARROW ROAD, 
LONDON, W.2. CUN osos 

PRAL I ICAL WIRELESS 289 

Inexpensive Television 
R1355 in good condition for 
construction of inexpensive 
television. Complete with RF 
unit type 25, 42/8, plus 5/- 
carriage. 
8 D.F.D. CONDENSERS. 
450 volt working. Post free 
1/9 each. 
li.V.U. 1 E.H.T. Rectifier. 
Post free 8 / -. 
MAINS TRANS. Primary 
200 -250v. Secondary 350-0 -350 
80mv. 5v. 2 amp., -6.3v. 3 amp. 
18'6. plus It- post and 
packing. 
" INEXPENSIVE TELE- 
VISION " BOOKLET at 1/8. 
Shows how to make your 
Television .Tom Ex -Govt. 
Units listed above. 

sox. tea 

The bes t- 
HIGH,,,,,,LOW 

HIGH Q. T.R.F. 
COILS TYPE 34/5 
For medium and long 
wavebands, 200/550, 
1,000 /2,000 metres. 
The choice of coils decides 
the performance of a 

T.R.F. Receiver. Users of 
these R.M. Coils acclaim 
them as the finest available. 

Try them yourself. 

Send for circuit diagram of Receiver (AC ; 

AC DÇ; or Battery) incorporating these coils. 

R. M. ELECTRIC LTD. 
TEAM VALLEY, GATESHEAD, 11 

for better 
battery radio reception 

ISSUED BY THE CHLORIDE 
ELECTRICAL STORAGE COMPANY LIMITED 
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L /STFN- /TS 4 Q09 501/ND JOB 
THE R.A. TUNING UNIT 

A really fine design with lasting high 
performance.. R.F. stage on all wave- 
bands. High fidelity superhet or T.R.F. 
performance. Suitable for any 
amplifier. 13 Gns. plus £3 0 8 tar 

(2 rears guarantee) 

!HE K.I. AMPLIF!ER KIT 
The K.I. Kit 
s undoubtedly 
the best high 
fidelity ampli- 
fier kit, avail- 
able at the 
price.. Abso- 
lutely c o m- 
plt:te, very 
simple to con- 
struct, the performance 
matches up to the high 
standarj reached by mov- 
ing coil pickups. We 
recommend either moving 
coil pick -ups or miniature 
moving iron types, such 
as the Connoisseur, which 
may be used without the 
transformer. 

Price 13 .Gns. 
Blueprint separately 2/6. 

,Ñr 
g` tatO Li* ire 

_ 

..-- b....o... 

' August, 1549 

"LIVING NUSIC " -a fully illustrated 
catalogue of all our amplifiers and tun- 
ing units. Write for your copy now, 
enclosing 5d. in stamps. 

AMPLIFIERS / 
"D In, Palace Gate, 

Kensington, London, W.8 
Phone: WEStern 3350 

THE K.I. AMPLIFIER 
This seven -valve amplifier, designed 
for the lightweight high fidelity type 
pick -up, is proving the real answer 
for the music lover who seeks a high 
standard of reproduction" at a 
moderate cost. 
Independent bass and treble controls . 

permit compensation for recording 
losses and reduce needle scratch. 
Tetrodes with negative feed -back 
ensure negligible distortion. 

Price Complete 17 Gns. 
Blueprint separately 2,6 

(2 years guarantee) 
DEFERRED TERMS AVAÌLABLE 
Our equipment can be seen and heard at 

Kensington or at 

UNIVERSITY RECORDING COMPANY 
16, BURLEIGH PLACE, CAMBRIDGE 

PHONE : CAMBRIDGE 54947 

D.C. Voltage 
0-75 millivolts 
0-5 volts 
0-25 
0-100 
0-250 
0-500 

D.C. Current 
0-2.5 milliamps 
0-5 
0-25 
0-100 
0-500 

A.C. Voltage 
0-5 volts 
0-25 , 

0-10) 
0-25) 
0-505 

Resistance 

0- 20,000 ohms 0- 100,000 0- 500,000 
0-2 megohms 

C-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 teats..'zls or 
workmanship, 0 

0 _ 1'_(?.u S.Lon 
E EECY ER. 8claw 

1111E 41111 ?NG 
IAIgYRl1 ell E1O175 

A dependably accurate instrument for testing and fault location 
is indispensable to the amateur who builds or services his own set. 
Stocks are now available of these two famous " Avo " Instruments. 
If you have any difficulty in obtaining one locally, please send us 
the name and address of your nearest Radio Dealer. 

The UNIVERSAL AVOMINOR 
(as illustrated) is a highly accurate moving -coil instrument, 
conveniently compa_t, 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 zoo,coo ohms. 

Size : 411m. x gains. x ¡;ins. Complete with leads, inter - 
Nett weight : 18 ozs. changeable prods and croco- 

dile clips, and instruction 
Price : £8 : 10 : 0 book. 

The D.C. AVOMINOR 
is a 21 -inch moving coil meter providing 14 ranges of readings of D.C. voltage, current and resistance up to 600'volts, tao milliamps, and 3 megohms respectively. Total resistance 
too,000 ohms. 

Size : 4 j igs. x g3 ins. x t OM 
Nett weight : 12 ozs. 

Complete as above. 
Price : £4:4: 0 

Sole Proprietors 'and Manufacturers :- 
AUTOMATIC COIL WINDER 8, ELECTRICAL EQUIPMENT CO., LTD. 
Winder House, Douglas Street, London, S.W.I. 'Phone : VICtoria 3404 -9 

Afilal 
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OKA 
EVERY MONTH Ca-n7-1 PRACTICAL TELEVISION 

VOL. XXV. No. 517 AUGUST. 1943 tEy1it-tYt F. J. cam si 
COMMENTS OF THE MONTH 

17th YEAR 
OF ISSUE 

BY THE EDITOR 

Retail Price Maintenance 
THE report of the Committee on Retail Price 

Maintenance proposes some sweeping.changes 
in existing methods used by some trades 

in connection with price maintenance. This 
Committee was set up by the Board of Trade in 
August, 1947, and the President of the Board of 
Trade proposes to implement recommendations 
made by the Committee. The report reaches two 
main conclusions. The first is that no action 
should be taken which would deprive an individual 
producer of the power to prescribe and enforce resale 
prices for goods bearing his brand. The proviso is 
added that this power must not be used to obstruct 
development of particular methods of trading, nor 
may it impede the distribution of competitive goods 
mad&by another manufacturer. More important, it 
must not deprive the public of improvements in 
distribution. 

The second recommendation is that steps should 
be taken'to render illegal the application of sanctions 
which extend beyond the remedies open to an 
individual producer for any breach of resale price 
maintenance conditions. Presumably this is re- 
ferring to price- fixing by rings or cartels, who 
collectively agree on a certain price for a certain 
commodity irrespective of manufacturing costs, 
thereby avoiding cut price competition. Secondly, 
;iwould appear to suggest that the present stop list 

employed in some industries would 
be made illegal. 

The legal position, however, on 
such practices is very clear, and 
existing laws provide a remedy 
for any trader who feels aggrieved 
by the unfair application of the 
stop list. In fact, it is the law 
at present that any action which 
is in restraint of trade or which 
deprives a man of the means of 
earning his livelihood is illegal, 
and it has been argued in the 
Courts that the stop list is an 
illegal document. 

The President of the Board 
of Trade recently stated in 
Parliament : " The Government 
have considered these conclusions 
and propose to take the following 
action upon them. 

" In consultation with the 
Ministers concerned I shall invite 
the principal trade organisations 
involved to consider the most 
satisfactory means of ensuring 
that price maintenance by 

* .................1.0 

individual producers shall not injure the interests of 
the consumer. In these discussions, I shall make it 
clear that discriminatory restrictions against consumer 
dividend or discount systems employed by the 
Co- operative Societies and others must be abolished, 
and that the public must be allowed to reap the 
benefit of low -cost methods of.distribution by way 
of reduced retail prices. . 

" The Committee's second main recommendation, 
far the abolition of collective resale price maintenance, 
is based on evidence of the existence of a widespread 
system of trade association controls, whose scope, 
complexity and cumulative restrictive effects may 
surprise even those with long experience in the 
distributive trades. 

" This evidence should convince manufacturers 
and traders that their own interests, as well as 
those of the country, will -be best served by freeing 
distribution from the many self- imposed restrictions 
and controls described in the report. I hope 
indeed that in the next few months we shall see 
industry itself taking steps to this end. I must 
make clear, however, that, although we have every 
reason to hope for the co- operation of industry in this 
matter, the Government are fully determined to ensure 
that the general public shall not suffer front the private 
restrictions of price competition." 

The decision that discriminatory 

Editorial and Advertisement Offices : 
" Practical Wireless," George thirties. Ltd., 
Tower House. Southampton Street. Strand. 

W.C.E. 'Phone : Temple Bar 9383. 
Telegrams : Newnes, Rand, London. 

Registered at the G.P.O. for transmission by 
Canadian Magazine Post. 

The Editor will be pleased to consider 
articles of a practical nature suitable 
for 

should becwrittteni on one 
side of the paper only, and should con- 

y Lain the name and address of the sender. 
i Whilst the Editor does not hold himself 
} responsible for manuscripts, every effort 

will be made to return them if a stamped 
i and addressed envelope is enclosed. 
t All correspondence intended for the 
t Editor should be addressed : The Editor. 
t " Practical Wireless." George Nen nes, 
t Ltd., Tower House, Southampton 
1 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 
y letters patent. 
} Copyright in all drawings. photo- 
} graphs and articles published in 
} Practical Wireless " is specifically 
} reserved throughout the countries 
T signatory to the Berne Convention and 
} the U.S.A. Reproductions or imitations 
} of an 

d 
of these are therefore expressly 

t forbidden, 'Practical Wireless" 
I incorporates " Amateur Wireless." 

t 
t 

{ 

f i 

f 

f 

restrictions against consumer 
dividend or discount systems 
employed by the Co- operative 
Societies and others must be 
abolished will no doubt be hotly 
debated. It has always been felt 
that the Co- operative system of 
giving dividends on price - 
controlled goods was a system of 
price cutting. Many firms refuse 
to supply the Co- operative Society 
with goods except under a price 
maintenance ex- dividend agree- 
ment. The Committee's decision 
on this point may mean that 
groups of traders or even of 
individuals may get together and 
form local co- operative societies, 
giving bonuses or dividends to 
their customers. If the Committee 
therefore is in favour of price 
maintenance, it is incompatible 
that it should almost in the same 
breath agree to a system which 
actually enables a fixed selling 
price to be reduced..---F J. C. 
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ROUND THE OF WIRELESS 
Broadcast Receiving Licences 

THE following statement shows the approximate 
numbers of licences issued during the year 

ending April 30t4, 1949 :. 

- Region \'antber 
London Postal .-, 2,214,000 
Home Counties - ' 1,589,000 
Midland .. ... 1,660,000 
North Eastern .. .. 1,826,000 
North Western .. 1,522,000 
South Western .. 1,021,000 
Welsh and Border .. 697,000 

Total England and Wales .. 10,529,000 
Scotland .. 1,102,000 
Northern Ireland .. .. 192,000 

Grand Total .. .. 11,823,000 

This total includes 133,250 television licences- 
an increase of 6,750. 

Sixteen hundred prosecutions for wireless licence 
offences were authorised during April including -a 
number for operating television . receivers without . 

licences. 
Motorists are reminded -that it is necessary. for 

them to take out a separate broadcast receiving 
licence for a wireless set fitted in a motor car. 

The Radio Industries Club 

AT the Annual General Meeting of the Radio 
Industries Club the election of Lord Burghley, 

K.C._11.G., as President was confirmed with acclama- 
tion. The postal ballot to fill four vacancies on 
the committee resulted. in the following (in alpha- 
betical order) being successful : Messrs. H. A. 
Curtis, G. R. Fountain, E. M. Lee and J. G. G. . 

Noble. - 

At the first meeting of the new committee the 
following officers for 1949/50 were elected : chairman 
and honorary ' secretar:, W. E. Miller ; honorary 
social secretary, F. H. Robinson ; honorary 
treasurer, Owen Pawsey. Mr. H. de A. Donisthorpe 
and Mr. A. J. P. Hytch were co -opted to the 
committee for the ensuing year. - 

Radiogram on Brisbane Star" 
FOLL0% NU pp a recent installation of a ' His Ma,tur Voice " radiogram in the - 

Blue Star liner Brisbane ,Star the Sound 
Amplification Division. of E.M.I. Sales and Service, 
Ltd., have added a special amplifier and eight 
extension speakers to this instrument. This is to 
enable radio and gramophone programmes to be - 

received in the officers' messes and crew's quarters. 
The success of this installation has resulted in 
orders for similarly equipping three other passenger 
Ships of this line. 

Long- distance Tv. 
IT is reported from Dar -es- Salaam that Mr. T. O. 

Hamlyn, the Resident Magistrate there, has 
succeeded in picking up the television transmissions 
from the, Alexandra Palace transmitter. 

British Standard for Capacitors 

I\ response to a request by the Ministry of Fuel 
and Power the British Standards Institution 

I e just issued a British Standard- for -the construc- 
t i, ui of capacitors primarily intended for incorpora- 
tion in intrinsically -safe circuits. 

At the time,that the Ministry of Fuel and Power's 
- request was made, small capacitors were chiefly 

used as a means of spark suppression in remote- 
control circuits which were designed to- be-intriu.i- 
cally -safe in accordance with the definition of that 
term given in B.S, 1,259, Intrinsically -safe Electrical 
Apparatus and Circuits. 

As - an outcome of recent research, however. 
alternative methods of spark suppression have been 
found for such circuits but there are other appli- 
cations such as the coupling of an intrinsically -safo 
telephone circuit to the G.P.Q. system. The 
capacitors for such a use are covered by this new 
standard, which deals with the dimensions of the 
containers and gives full details of tests. 

Copies . of this standard may be - obtained from . 

the British Standards Institution, Sales Depart- 
ment, 24, Victoria Street, S.W.1, price 2s. post free. 

Safe Gun 
IT was recently disclosed that the Americans have 

perfected an anti- aircraft and anti -tank gun 
which will not fire on friendly craft. No doubt 
based on the British I.F.F. used during the war, the:. 
gun is probably controlled by a radar system, but 
no official details have been released. 

The so -watt F.M. transmitter receiver. is as . 

simple to operare as a normal telephone. See 
story on opposite page.: 
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Sound Equipment in the Newspaper Industry 

THE G.E.C. sound installation at Kemsley House 
Manchester - is typical of the Company's 

specialised study of the requirements of the news- 
paper industry and embodies three distinct features. 
There is first, a main 150 watt amplifier for general - 

staff location and " music- while -you- work." 
Secondly a separate circuit relays all B.B.C. news 
bulletins automatically to the editorial o(ïiees and, 
thirdly, a small 14 -watt amplifier 
enables football results, etc., to be 
relayed direct to linotype operators, 
who receive the news on head- 
phones. 

V.H.F. Traffic Control 

GLAS,GOW 
Corporation Transport 

- Department have installed a 
10 -watt F.M. transmitter -receiver 
of G.E.C. design for use in control- 
ling the public vehicle traffic of the 
city. The equipment is extremely 
simple to operate and is very small 
in size so that it may be housed in 
the Corporation's traffic control 
vans and still leave ample room 
for breakdown tools and other 
equipment. 

Ekco Works at Hadleigh 

EK. COLE, LTD., purchased the 
Public Hall, Hadleigh (near 

Southend), in 1946 for immediate 
use as a stores and for subsequent 
use as a radio assembly factory when circumstances 
should warrant this. Due to the increasing tele- 
vision production being undertaken at the main 
Southend factory, it -îs planned, in the near future. 
to assemble some radio sets in the Hadleigh 
premises for the home and export markets, and 
whilst only a few local employees will be required 
in the first instance, it is hoped that ultimately this 
factory will absorb over 100 employees from the local- 
ity. This factory will be controlled and fed with sup- 
plies from the main works at Prittlewell, Southend. 

New Eastern Transmitter 

although remaining on its original wavelength of 
296 metres (1,013 kc /s), the power has been increased 
to 5 kW. and has a much more efficient aerial system. 

Ekco V.H.F. Salutes Maiden Voyage 

EKCO engineers in co- operation with Southend 
Flying School made an interesting contribution 

to the Ceremonial Maiden Voyage of the new Eagle 
,teamer Queer of the Channel on Whit- Sunolay. 

fi'. ......, 

Main transmitter racks at the Eiffel Tower television station. 

Three aircraft flew over the vessel as she left 
Southend Pier, and by means of Ekco- aircraft 
communication equipment the leading pilot 
exchanged goodwill greetings with the Captain and 
crew. The passengers and crowds on the pier were 
able to hear the conversations amplified on the 
vessel's P.A. system. 

Police Test Tyres to Check Background Noises 

THE improvement of car radio when running on 
non -static tyres in dry weather has been 

checked at Fort Dunlop in a series of tests which 
are continuing during the summer. 

The tyres are made from conducting rubber which 
continuously discharges the static electricity as it 
accumulates on them and on the car body. A car 
fitted with these and with standard tyres run on a 
moving roller machine at 30 m.p.h. showed a 
decrease of electricity from 3,000 to 200 volts,.and 
of 6 decibels in background noise on the radio. 

User tests in normal running include one by a 
mobile police car in the Midlands which reported a 
noticeable reduction in background noise. 

THE B.B.C. transmitter to cover Norwich and the 
surrounding district was opened in June. It 

has taken over the Midland programme, and 

The Glasgow traffic control vehicle with the 
equipment in position. 

Cinema and Television 
the view of the American Society of Motion 

I`T Picture Engineers the cinema, and television 
are so closely allied that it is proposed to change the 
name of the organisation to the Society of Motion 
Picture and Television Engineers. 

NEWNES TELEVISION MANUAL 
7/6, or 8/- by post from 

GEORGE NEWNES, LTD. Tower 
House, Southampton Street, London, W.C.2 
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Using the Oscilloscope -6 
The Cathode -ray Bridge Null Indicator 

By H. R. McDERMOTT 

DURING the last few years, the amateur has 
become nearer to his professional counter- 
part in many ways. Indeed, there are 

many amateurs who are professionals -if we can 
say such an " Irishism." Specialised test gear, 
from war surplus, and a higher standard of radio . 
knowledge have both helped in the change, and 
oscilloscopes and wobbulators are now more or has 
part of everyday life, Anyone contemplating 
using such gear prior to the war was looked on as a 
budding Marconi or Hertz -how times change,. 

quite small reactive elements, i.e., inductance or 
capacitance, present in the component or circuit 
being examined. These latter effects are cases 
where balance is indicated by the normal methods 
but does not really exist, as the cathode -ray tube 
shows. 

The Indicator 
The circuit is fairly straightforward, consisting 

of two R.F. pentodes each used as an oscillograph 
amplifier, one vertical and one horizontal The 

inputs to the amplifiers are 
obtained from the bridge cir- 
cuit in use, thé three most 
used bridges being shown in 
Fig. 1. Fig. la is the Wheat- 
stone résistance bridge, lb, 
the Wien' capacitance bridge 
and Fig. lc, the Maxwell. 
inductance bridge. Re is, in 
all cases, the calibrated vari- 
able resistance, calibrated 

' according to the bridge, i.e., 
in bridge' (a) its . dial is 
marked in shins, in bridge 
(b) in Farads, 'arid (c)'in 
Henries. Terminals A and B 
(Fig. 1) are connected to 
source of alternating e.m.f. 

of amplitude about one volt. Certain A.C. 
bridges using magic eyes as indicators have about 
50 volts input, but in our case, the amplifiers are 
designed to operate at low level with resulting 
increased sensitivity. The frequency of input 
is not critical and 1,000 cycles is a much used value 
although the 50 -cycle mains can be used with good 
results. 

The method of connecting the- bridge, --null . 

indicator and oscillator is shown in Fig. 2. The 
transformer T is needed unless the bridge happens 
to be of the type employing such a .component. ' 
This transformer may be of the, intervalve type - 
with the low- resistance ride connected across: the.: 
oscillator output terminals. It's ratio is not of vital 

Unknown Unknown 
Condenser Inductance 

(a) Audio Generator (b) Audio Generator 

.D 
Null 

Indicator 

A 

(C) Audio Generatc.- 

Fig. t. -Three bridge circuits ; (a) resistance, (b) capacity, and (c) 
an inductance bridge. 

I have spoken to a number of amateurs on the 
subject of a C.R.. bridge null indicator with sur- 
prising results. Almost all of them fought shy of 
the idea, apparently putting' into practice the 
maxim that All Unknown is Best Left Alone. 
The fact is, however, that such a null indicator is 
really a special purpose oscillograph. 

A null indicator is, as the name suggests, a 
device for indicating null or zero in a particular 
circuit. In the less costly commercial instruments 
they. usually take the form of a "magic eye " tube 
or a meter with associated amplifier circuit, but, as 
we shall see, these are at a; disadvantage when we 
compare them with the cathode -ray tube used as 
such. The magic eye opens or closes for null 
indication whilst the meter peaks maximum or 
minimum. Now, if you posses an instrument 
such as a resistance capacity bridge with magic eye 
indicator, yott.will have observed that when a poor 
condenser is er+amined, the eye will not indicate the 
precise point of balance unless the power' factor 
of the condenser is balanced by - adjusting the 
instrument power factor control. Again, if you 
test a capacitance with an appreciable inductance - 

it will be found Mat -the magic eye will not under 
any circumstances balance properly ; this is. because 
of the inductive reactance being inclinable of being 
balanced out by the bridge. Similarly, chokes and 
coils with appreciable self capacity" will not balance 
properly on an inductance bridge and will not yield 
any easily interpretable results. All of these 
drawbacks are-overeome in- using -.the eathode-ray - 
tube as null indicator. It ,3s- possible to -observe 

Fig: Z.--Connections for a bridge, 
and oscillator. 

To 
Vertical 
Amplifier 

(Terml 2 I 

To 
Horizontal 
Amplifier 
/Terminals 
13 & 4.1. 

null indicator 
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importance and anything from 1 : 1 to 5: 1 may be 
used. 

The . trace produced on the cathode -ray tube 
screen is formed by the inputs to the vertical and 
horizontal amplifiers. When the bridge is normally 
balanced there will be no voltage present across the 
points C and D (Fig. 2) and therefore no alternating 
e.m.f. applied to the vertical- amplifier input and 
accordingly no vertical component on the cathode - 
ray tubé screen. In the case of the resistance 

(c) 

Fig. 3.- Typical null indicator traces. (a) balance, 
(b) unbalance, (c) balance. 

bridge, when measuring a good resistor, this means 
that there will be only a horizontal deflection in the 
form of a straight line on the screen. With the 
other bridges, the horizontal trace may be in the 
shape of an ellipse, depending on the inductive or 
capacitative elements remaining unbalanced ; or 
again, if the resistor of the first case, say a wire - 
wound one, has considerable inductance or capaci- 
tance then the picture on the screen will not be a 
perfect horizontal line but 
probably as Fig; 3a, a long 
narrow ellipse. Such a resistor 
would usually be undesirable 
in radio frequency circuits. 
Circuit Details 

VI and V2 are 6J7 pen- 
todes used as class t1 ampli- 
fiers and feeding the llin. 
tube with vertical and hori- 
zontal deflecting voltages. 
The anode supply is well 
d'ecoupled by the R.C. com- 
binations R5C3 and R6C7. 
The amplifiers are straight- 
forward in design and con- 
form to standard practice in 
having the cathodes by- 
passed by a large capacitor 
in order to preserve a good 
low -frequency response. The 
amplifier outputs are fed via 
0.02 ItF. coupling condensers 
C12 and CI3 to the X and 
Y plates of the miniature 
tube. The diameter of the 
tube is, by the way, quite 
ample to observe the various 
patterns obtained. The main 
departure from standard 
practice is in the power pack. 
all voltages being obtained 
from a normal 350 -0 -350 
replacement mains trans- 
former and one rectifier. The 
voltage applied to the ampli- 
fier circuits is tapped off from 

the top of RI3 and the bottom of R12, and so 
the centro tap of the transformer H.T, winding 
is not at earth potential as is usual, but neg- 
ative with respect to earth, and it is this 
voltage which is fed to the tube modulator 
grid. via RII. This latter component forms thé, 
brilliance control for the C.R. tube. The full 
output votage available from the power pack is 
applied to the C.R. tube, and various intermediate 
voltages are available from the potential divider 
R11 /R14. A point to watch is that as C9 and Clt) 
are not directly earthed, their common metal 
container must be isolated from earth ; a few turns 
of empire tape will suffice. - 

The cathode ray tube used in the original 
instrument was a surplus Americani type 91:t 
with octal base, but the G.E.C. type E- 4103 -B -4 
will do the job just as well and is easier to obtain. 
This latter tube has a British 9 -pin base. 

The smoothing choke wed was a standard 
20 Henry 70 ynA. type, and it will be noted that 
C11, 0.15 liF. is in parallel with it. It was found, 
using oscillograph technique, that the A.C. ripple 
was almost non -existent when this was done. 
indicating that under operating conditions the 
inductance of the choke was actually 17 Henries, 
as it resonated at 100 cycles (the ripple frequency) 
with C11. All condensers are normal 500 -volt 
types. The wiring of the unit may ho carried out in 
22 S.W.G. copper with insulated sleeving. This is 
semi -rigid and easily workable. If desired, the 

i'ii 1 -X1 Deflector plate: Pin 2 
-YI Deflector pine; Pin I- 

I. eU,,ing Electrode; Pin 4- 
Heater and Cahole; Pin 5- 

ilea er g Pin d- 
6/7 C8 

Elno nEl 
ecDordlleli- ; 

F,, Pin 7- Anode; Pin 
V2 e -717 

,Anode; 
or 

plate ; PIn n -X] 
''I Deflector plate. 

Hot: 
/0 Gain 5 

Tube Base 
Connections 

240 v. 

A Ç. 

Fig. 4.- Circuit of the null indicator. When using a 913 Tube the z -ohm 
heater resistor is not needed. 
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input jacks could be done away with and four 
terminals substituted. 

The oscillator may be dispensed with by using a 
small heater transformer (see Fig. 7), a 50 -ohm 
variable resistor connected across its terminals, 
and with theoutput obtained from one side and 
the moving arm. The latter is moved about a 
quarter of_ its travel so as to give dust over 1 -volt 
output for feeding to the bridge circuit. The 
instrument heater supply should not be eyed unless 
there is a separate heater winding (not earthed, 
and used only as Oscillator) available. 

Construction 
The chassis diagrams are shown in Fig. 5. It iss 

constructed entirely of alumina n ' with the) 
exception of the vertical shield, 'Which is of steel:.; 
This was found necessary in order td ''remove thè' 
last trace of interference due t,i the °:Very large 
field of the mains transformer ; as long as the trans= 
former is eight or more inches away from the tub© 
all will bo well. The mounting of the C.R. tube ' 

employs an aluminium bracket with two slots 
as its base in order to slide the tube to and from 
the panel. The tube is also ,rotatable in its njóunting 

by means of two further 
slots at the tube- holder, 
as in Fig. 6 ; this is necessary 
in order to 'set' the trace 
exactly level. The tube is 
rigid in its mounting, as it is 
pressed tightly towards the 
front panel ,jby the adjustable 
bracket. To prevent the ;tube 
being damaged. by this' pro 
cess, and also to improve the 
appearance of the edge of the. 
panel opening, a plastic washer, 
rather like a very large 
grommet, is pressed into the 
opening. This washer is 
obtainable frein most garage 
spare -part stores,and is Called 
a plastic oil retaining washer,, 
being used in the hub assem- 
blies of many cars. Ìf the 
washer you purchase is rather 
large, remove the spiral retain- 
ing spring and cut the washer 
to fit exactly the panel open- 
ing, carefully match the cut 
ends and cement to the panel 
with rubber solution ; cellu- 
lose cement may be used but 
it is inklined to 'crack with 
age and so. become loose. 

Before dealing with the 
operation of the instrument, 
it will be as well to refer 
again to the cathode -ray tribe. 
The G.E.C. tube has its final 
anode voltage rated at 400 
volts minimum, . but in the 
sample examined it operated 
very well on the 360 volts 
available. If this is used, it 
will be necessary to provide a 
source of heater current at 
4 volts ; a two =ohm resistor 
may be put in series with y ;the 
6 -volt supply available, Or a 
separate 4 -volt winding used. 
The resistor, if required, may 
be made from a small' piece 
of fire spiral element, sprung 
between two insulated tags. 

Operation 
With valves and tobe in 

position and having double 
checked the wiring, switch 
on the instrument and allow 
a few minutes to warm up. 

Adjustable Mounting 
For CR Tube 

Vertical 
Shield f '8t8pF 

Twin Elec. 

S24G 
V3 

6J7 
V/ 

6J7 
VZ 

Brilliance 
Focus 

R/3 

e 

RR©C 

Notes 
Brilliance 
Control R/1 
Is Mounted 
Be /ow Focus 
Control R13 
In This View 

114W tinput7 '`461ir 
Jacks 

Vert. Gain 

RI 

8tI6pF 
Twin Elec, 

(insulated 
From Clip 
With Tape 

Horizontal Gain 

Pilot Lamp 

On-Off Switch 

7 

qt 

p Mains © 
Transformer 

CR Tube 

Plastic 
Washer 

Input Jacks 
TO Vert. Nor. 

Amplifier 

Of 
Brilliance Vertical 

Gain 

Focus 

Pilot 
Lamp 

"CATHODE RAY BRIDGE 

NULL INDICATOR 

UNIT 

Horizontal 
Gain 

Mains 
On -Off 
Switch 

Fig. 5. Above chassis, under chassis and panel layout details. 
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Turn the amplifier gain controls to maximum and 
adjutit brilliance and focus controls for a sharp spot 
on the screen of the C.R. tube. Next, touch the ver- 
tical amplifier input terminal and a bright vertical 
line will be visible on the screen, that is, if you have 
the wiring the right way round. Similarly, touching 
the horizontal amplifier input terminal will, if all is 
well, produce a horizontal line. If the trace is not 
exactly horizontal, rotate the C.R. tube until this 
is so. 

Let us consider the capacity bridge of Fig. lb, 
connected in place of the resistance bridge of 
Fig. 2. Points ABC and D coincide and the circuit 
is wired up as Fig. 2, except for the substitution of 
the capacity bridge. 

Suitable values for Rs, Re, Rp and Cs are 

Sots For Tube Holder 
Bots To Rotate Tube 

Bend 
Here 

Bracket 

, 
x . .w . . t 

Chas's!;''..:.. 
,.::. .... 

UT Slots For Chassis Bolts 

Fig. 6. Details of the mounting bracket. 

respectively 1,000 ohms, 10,000 ohms, 10,000 ohms 
and 1.0 ,iF. This latter component, the standard 
condenser, must be a good quality paper type. 
Rp is the power factor control. Rc may be cali- 
brated by connecting known condensers to terminals 
XX, adjusting the bridge for balance and noting the 
settings of Re. For the values given above, the 
bridge will measure condensers from about 0.1 1iF. 
to 100 pF. The procedure when checking condensers 
is to connect up the circuit as previously described, 
connect the unknown condenser to terminals NN, 
and turn up the vertical and horizontal gain controls 

LIST OF COMPONENTS 
Cl. 0.5 µF. 
C2. 50 µF. 25v. 
C3. 8 F. 450v. 
C4. 0.25 µF. 
C5. 50 µF. 25v. 
C6. 0.25 µF. 
C7. 8 µF. 450v. 
C8. 0.5 µF. 
C9. 8 pF. 450v. 
C10. 16 µF. 450v. 
C11.0.15 µF. (depend- 

ing on L.F. choke). 
C12. 0.02 µF. 
C13. 0.2 µF. 
Rl. 1.0M n Potentio- 

meter. 
R2. 1,400 D. 
R3. 0.22M Q. 
R4. 1.5M D. 

R5. 47K. D. 
R6. 47K D. 
R7. 1.5M D. 
R. 0.22M D. 
R9. 1,400 Q. 
R10. 1.0M D Pot. 
R11. 50K ß Pot. 
R12. 25K D. 
R13. 50K n Pot. 
R14. 25K D. 
R15. 2.2M D. 
R16. 2.2M R. 
Mains transformer, 
350 -0 -350 80 mA. 5v. 

6v. 6v. 
L.F. choke 20H, 70 mA. 
Valves, valve -holders, 

C.R. tube, chassis, 
wire, etc. 

until a circle or elipse becomes evident on the 
screen. Set Rp to zero ohms and adjust Re, the 
elipse will be seen to roll over; arrange matters so 
that the figure is horizontal, as Fig. 31. Next. 

Fig. 7. How the 50- 
cycle A.C. mains may 
be used as oscillator. 

50 n 
adjust the power factor control Rp and the elipse 
will he seen to flatten out into a straight, horizontal 
line. If this adjustment is not necessary, then 
the condenser is a good one with very low power 
factor. If, even after adjustment of Rp the elipse 
will not collapse, then the condenser has some 
inductance, an important point at radio fre- 
quencies. It is thus possible to diagnose a condenser 
and know exactly what condition it is in, and 
precisely the nature of the trouble, if any. Should 
the results obtained be not as just described, then 
the terminals at the low- resistance side of trans- 
former T should be reversed as correct polarity is 
important. 

Exactly the same type of tests may be carried 
out on any 'inductance, condenser or resistance 
merely by use of the appropriate bridge circuit. 
When you have constructed this instrument you will 
be quite amazed at the effectiveness and informative 
way in which information is presented on 'the tube 
screen. The C.R. null indicator certainly earns its 
keep in both amateur and professional workshops 

New Cold Cathode Thyratron 
ANEW Cold Cathode Thyratrori (1267) recently 

introduced by Mullard Electronic Products, 
Ltd., should prove of great interest to all designers 
of industrial electronic control equipments. As a 
replacement for, and an improvement upon the 
OA4G, this tube has the advantage of a high 
continuous cathode current with consistent striking 
characteristics. It is also characterised by high 
stability and freedom from photoelectric. and 
temperature effects, with reliability and long life 
resulting from improved cathode activation. 

Many Applications 
These features, combined with the advantage 

common to this class of tube that no cathode 
heating is required, make the new tube ideal 
for a great diversity of industrial electronic appli- 
cations. It is of particular value for operating 
as a relay under arduous conditions of service, and 
in protective -systems where it must operate 
infallibly, if rarely. It may also be used with 
advantage in welding and industrial engineering 
timers, sequential process timers, alarm and fault 
systems, and remote -controlled power switching 
systems. Since the 1267 can be worked in conjunc- 
tion with photocells, such as thé industrial range 
recently introduced by . Mullard, it should also 
prove of value in a wide variety of industrial 
control applications. The bulb is G.T. size and the 
list price is £1. 
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Reconditioning Magnets 
A Sample Scheme for the Experimenter 

By W. NIMMONS 

THE hundred -and -one magnets that are used 
in various pieces of apparatus are liable, 
,through knocks and jars, and by the passage 

of time, to lose their magnetism. The fact that 
some of the magnetism is lost may not be appre- 
ciated, and in the case of a loudspeaker, for example, 
the increased efficiency and " attack " of a.perfectly 
functioning magnet is most pronounced. 

The method of remagnetising adopted by the 
amateur often works on the hit or miss principle. 
This is to wind some few turns of stout wire around 
the magnet or polepieces and pass a heavy current 
through the wire from a 6 -volt or 12 -volt accumu- 
lator. If the wire has a resistance of a quarter of 
an ohm, the current in the latter case will rise to 
48 amperes for a brief period, and supposing there 
are 20 turns of wire, this will give nearly 1,000 
ampere turns -which is quite sufficient to induce 
an intense magnetism in most magnets, including 
those of loudspeakers. 

The poor results which follow this treatment, 
however, are often inexplicable to the layman. 
The magnet may be in worse condition than before. 
This is due to a very simple fact : the lines of 
force in rising create magnetism of one polarity, 
and on collapsing magnetism of the opposite 
polarity. Thus, even though the magnet be 
sufficiently magnetised in the correct polarity, 
some of this magnetism is taken away when the 
lines of force collapse. 

It will be appreciated, therefore, that remagnetis- 
ing cannot be efficiently carried out by this means. 
Commercial practice includes the use of a high 
intensity current lasting a short time, with a non- 
return valve incorporated. Thus a pulse of 1,000 
amperes lasting a fraction of a second through a. 
one -turn coil imparts the magnetism to loud- 
speakers. The writer has developed a technique 
which achieves the same result, and which is not 
elaborate and costly. 

Practical Data 
The scheme makes use of a rotary transformer 

supplying a D.C. output of about 6 volts, 5 amperes ; 
in addition, a 6 -volt accumulator is used in the 
manner to be described. 

First wind about 20 turns of No. 18 s.w.g. Wire 
around the polepiece of the loudspeaker magnet. 
Connect the ends to the output of the rotary trans- 
former and noting which way round the mag- 
net becomes stronger, and which is positive and 
which is negative. The machine will probably 
run rather slower than usual, due to the fact that 
the low resistance of the coil is directly across its 
terminals. Its voltage output will probably be, 
lower and the current somewhat higher. 

N,ow, still keeping the coil across the terminals 
of the rotary transformer, connect for a brief 
instant a 6 -volt accumulator to the terminals in 
the .correct polarity -- positive- to positive, etc. 
The current from the accumulator will be split 

into two parts, i.e., through the low voltage winding 
of the rotary transformer, and also through the 
remagnetising coil. The effect of the first will be 
to speed up the machine slightly, but the second 
and major portion of the current will flow through 
the coil. 

Thus, if the coil has a resistance of 1 /10th ohm, 
60 amperes will flow through the coil for a brief 
period, which will give over 1,000 ampere turns in 
the coil: As soon as this happens the accumulator 
can be disconnected, the rotary transformer being 
left running. Finally, switch off the rotary 
transformer at the high tension side and the 
machine will come to a stop with the cessation of 
all current. 

If correctly performed this procedure will ensúre 
a high flux density in the magnet without the 
demagnetising effect of the collapsing lines 'of force. 
The procedure is equally applicable to other magnets 
than those of loudspeakers, but in the case of small 
magnets the gauge of wire in the coil should be 
appropriately modified. 

Test for Battery Sets 
CONFRONTED with the necessity of choice 

between different makes of new battery sets, 
or between different brands of second -band sets in a 
dealer's shop, the purchaser is not in a very good 
position to gauge the merits of the various sets. 
True, one may perform better than another, but 
sheer good performance is not alone what is wanted 
in a battery set -that should be confined to the 
mains variety. What is wanted is a set that will 
give 'good value from the money expended on its 
upkeep, or in other words one that is economical 
to run. 

A, set may put up a good performance when thé . 

H.T. battery is new, but tail off as it runs down. 
A test for battery sets, therefore, is to connect 
up an H.T. battery .which has seen some service. 
If the H.T. battery is 120 -volts when new, then 
the same battery when down to 80 or 90 volts 
should be used to test the set. If the set still puts 
up a good performance, then it should he chosen 
in preference to one that is poor at this voltage. 
By doing so the user will be assured of many More 
hours of listening for the same expenditure. 

Another point worth considering is the question 
of current drain. By current drain is meant the 
small current which some sets draw even when the 
set is shut down. Such a set will run down H.T. 
batteries as fast as they can be supplied, since it is 
a, 24- hours -a -day drain. A 0-1 - m /A. meter 
should be connected in the H.T. negative lead with 
the set shut off. Beyond &momentary flicker, the 
meter should read zero. If it does not the purchaser 
should beware of that particular set-it will prove 
an -expensive purchase, however cheap. 
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sensitive Converter for Tv Sound 
A Two -stage Unit for A.C. Supplies 

By C. SUMMERFORD 

TO take the fullest advantage of the very high - 
quality sound transmissions now being 
radiated from Alexandra Palace as one 

function of the television programme, one really 
needs td possess a receiver built specifically for this 
purpose ; one, moreover, that has a relatively flat 
response from 40 to 15,000 c.p.s. throughout the 
whole apparatus. At the same time, there are, no 
doubt, many would -be listeners who would be quite 
satisfied if they could receive the transmissions at a 
quality level comparable to that given by their 
normal broadcast receiver when the latter is tuned 
to the local station. In point of fact, those who 
have high -quality T.R.F. receivers or superhets 
possessing variable pass -band I.F.s may safely 
expect extremely good results by using simple 
converters with these receivers. Those who live 
within a radius of, say, 15 -20 miles of the transmitter 
may find that a single valve 
converter will meet their re- 
quirements ; although there 
is a possibility that some 
trouble may be experienced 
with vision--signal break- 
through by those who are 
located very close to the 
transmitter. The remedy 
then is loose- coupling and 
adequate pre -selection. 

Tha Circuit 
The circuit of Fig. 1 has 

been designed to give satis- 
factory results whether used 
in the " swamp area," or at 
the edge of the service area. 
It employs one R.F. amplify- 
ing stage followed by a fre- 
quency changer. The R.F. 
valve is one of the now very 
popular EF50's which, as 
most, enthusiasts are aware, 
have the Service No. VR91. 
With regard to the fre- 
quency changer, this may 
be Marconi X65, Mullard 
ECH 35 or Brimar 6K8G. 
Each of these valves is in- , terchangeable without alter- 
ations to circuit values or 
wiring. 

Both R.F. and F.C. stages 
follow normal practice with 
one or two small excep- 
tions. Coils are permeability 
tuned and are home wound 
on Aladdin coil formers. The 
latter are threaded inside 
and are complete with a 
dust -iron core. Tuning is 
accomplished by screwing 
the core in or out of former 
as required, using a screw- 

driver made from some kind of insulating material 
-whalebone shirt- collar stiffeners are excellent. 

Coils L2, L4 and L5 are all wound centrally 
on their respective formers and each has 7 turns 
space -wound, L1 has 2 turns wound above L2 
and spaced from it by 1132ín., whilst L3 has 6 
turns and is similarly spaced from L4. All coils 
are wound with 34 -gauge D.S.C. copper wire, and 
windings should he held in position with a suitable 
glue. The heater R.F. chokes may be made by 
winding 20 turns of 14.-gauge enamelled , copper 
wire on a lead pencil and then slipping them off, 
they may then be stretched slightly so that there 
is adequate inter -turn spacing. It is intended that 
they shall be self- supporting, and their inclusion is 
to prevent unwanted coupling between circuits via 
the heater wiring, coupling which would most 
probably induce uncontrollable instability. 

o t 250 Volts 

To Aerial 
Term, on 

Main 
Receiver, 

Fig. 1.- Theoretical c rcuit of the converter. 

LIST OF COMPONENTS 
Ll, 2, 3, 4, 5 --See Text. 
L 6 plus L7- Wearite PA.7. 
Cl, 2, 3, 4, 5, 6 -.002 pF m'ca. 
C7 -.0001 ,F. mica. 
C8 -.002 ,F. mica. 
R1, 5, 10 -5k0. 
R2 -320. 
R3 -2200. 
R4 -40k0. 

R6 -25k0. 
R7 -50k0. 
R8 -2300. 
R9 -30k0. 
VR1 -10k0 potentiometer. 
VC1-.0005 pF. midget mica. 
Chassis, 12in. x 3ín. x 2iin. 
Two screens as text, plus 1 plain one. 
Other components -see text. 
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Variable resistor VR1 in the cathode circuit of 

VI should not be regarded as a volume control but 
rather as a pre -set anti -swamp control for the use 
of those residing ' near Alexandra Palace. Tho 
frequency changer circuits are completely orthodox, 
and the only item that requires comment is the 
choice of intermediate frequency. This is fairly 
flexible as regards exact frequency but should be 

somewhere in the region 
of 600 kc /s (500 metres). 
A Wearite coil typo PA7 
tuned with a small 500 
pF. mica variable con- 
denser enables the I.F. to 
be adjusted to the re- 
quired frequency, and 
the normal primary (now 
the secondary) winding 
serves as output coup- 
ling coil. 

Energising the Unit 
As the total H.T. 

current required by the 
converter is only about 
15 milliamps, it is hard- 
ly necessary to build a 
separate power -pack, for 
most broadcast receiv- 
ers will have sufficient 
reserve for this. In 
view of this a filament 
transformer only is in- 
cluded in the unit ; H.T. 
may then be picked 
up from the main re- 

ceiver via a single plug and socket. Of course, 
those who possess power -packs of the general pur- 
pose type may use these instead, in which caso 
naturally, the filament trans- 
former will not be needed. 

I 
EFSO 
Screen 

t° / - 

-.¡1r" 

2f 
IL}. 
Fig. 3. Details of the. 
screen fitted to the EFgo 

valveholder. 

Chassis 
Two views of the chassis with 

position of main components are 
shown in Figs. 2a and 2b. A 
good metal from which to make 
the chassis is tin- plate. It is 
fairly easy to work and solders 
very easily. The drawings show 
the chassis as being open at 
the bottom with a small angle 
bracket at each corner. These 
brackets are made from the same 
metal as the chassis and are 
soldered to it. If a 13ín. x 4in. 
baseplate is now cut it may be 
affixed to these brackets either 
by nuts and bolts or solder, thus 
giving total enclosure of the sub - 
chassis components. An altern- 
ative arrangement is to have a 
¡in. flange on each edge of the 
chassis lengthwise ; then, if it 
is drilled about -din. from each 
córner, bolting to the baseplate 
is simple. 

Details of the sub- chassis 
screens are' shown at' Fig. 3. Fig. 

Connection and Adjustment 
The process of connecting a converter of this type 

to the main receiver is, of course, a simple matter 
for the more experienced constructor, but may be 
rather confusing for those not so advanced; 
therefore, for the benefit of the latter here are the, 
main details. Firstly, disconnect the aerial from 
the main receiver and take a lead from L7 to-the 
aerial terminal on main receiver. A second lead 
connects the chassis of the converter to earth terminal 
on the main receiver to which the earth proper may 
be left connected. The final connection between 
unit and receiver is the H.T. positive plug already 
mentioned ; incidentally, a good place to obtain 
250 volts positive is at the "_ hot " side of the output 
transformer. 
Aerials 

If a proper television aerial is not available the 
converter will work quite well off a normal one 
provided this is not too long. 

It only remains now to plug in the mains lead to 
the converter, switch on the broadcast receiver and 
all is ready for alignment. To carry this thisp out, 
first tune the broadcast receiver to 500 metres 
(just below Vienna) and turn up the gain control ; 
set VC1 three - quarters in, adjust all coil cores via 
the holes in chassis so that they are approximately 
flush with top of chassis, and set VR1 to have mini- 
mum resistance in circuit. Some kind of signal 
should now be heard. Ij there are no results then 
either L5 or VC1, or both, require adjustment. 

Having " resolved " a signal, final adjustments 
may be carried out to aerial and H.F. coils and to ye 1. 

MINISTRY APPEALS TO HOUSEWIVES 
Keep Waste Paper separate, dry and clean, 

for salvage. 

Underside View of Chassis 

/2* 

Mains 
Transformer 

Top View of Chassis IC i 

. -Top and bottom views of the chassis to show layout details. 
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Repairing Old Sets 
OUR old friend, G. Thompson, a Birmingham, 

after recording the pleasure which the 
receipt of this journal brought to him 

during the war, when he was in the Middle East. 
has a' tilt at the views expressed in a recent issue 
on the repair of old sets. Those were not my views, 
of course. I was quoting the views expressed by 
the trade who, in their natural anxiety to promote 
sales, thought that if dealers refused to repair 
sets more than twelve years old the customer 
would be forced to buy a new receiver. My corre- 
spondent thinks this view, if adopted, would result 
in many poor and aged people as well as blind 
people being deprived of the boon of radio. During 
the war, of course, we were encouraged to make 
do with old things, and in view of the need for 
more and more exports I should have thought a 
lead could have been given by the Government to 
encourage the continuation of the austere economy 
which helped us through the war, and equally 

- should help us through these times of difficult 
economy. Many other readers have written on this 
subject, stating that they have repaired receivers 
more than twenty years old which, with a little 
modification, continue to give performance of good 
quality. Selectivity may not be so knife -edged, 
but the reduction in the number of stations and 
the fact that listeners do not, on the medium- and 
long -wave bands, go world touring so much as they 
did, say, ten years ago, renders this point less 
important than hitherto. 

But there is a much broader issue involved. I 
agree with my correspondent that very poor people 
may not be able to afford new receivers, and that 
it would prove a real hardship if they were unable 
to get them repaired. But the national economy 
cannot be altogether designed to suit a minority, 
however unfortunate that minority may be. 

It is vitally necessary, if we are to avoid un- 
emliloyment, that manufacturers should use every 
endeavour to find outlets for their goods. If they 
do not the inevitable must happen- indeed has 
happened in the case of one or two factories -and 
thousands of people will be sacked. The export 
markets are more difficult than they were three 
years ago. Some foreign countries have introduced 
restrictive embargoes en imports from this country, 
and even where the markets are free our prices do 
not compare favourably with those of our 
competitors. 

The Government, by maintaining purchase tax 
on radio receivers, has given an indication that it 
wishes to restrict home sales and to force manu- 
facturers to export goods which cannot be sold on 
the home market. We do not think, however, that 
it had in mind a campaign to force old sets off the 
market by the restrictive practice suggested by 
certain members of the retail trade who, after all, 
are looking at the matter from a personal rather 
than a national aspect. 

In any case, I do not think that there is a risk 
that such a scheme will be put into effect. Readers 
will remember that I offered help in defeating such 
a scheme by the organisation of a panel of repairers 
amongst our own readers. 

Radio Control of Models 

ISEE in the July issue of our companion journal, 
Practical Mechanics, an article on a radio - 

controlled model battleship, which looks interesting 
and practicable. The Radio -controlled Models 
Association, which is supposed to foster interest 
in this new hobby and which claims that many of 
its members have made successful radio -controlled 
model boats and model aircraft, seems to be hiding 
its light very much under a bushel, for they do not 
circularise monthly reports of their activities to 
the technical Press, a common practice with national 
associations. Or is it the fact that only one or two 
models have been built which are but a qualified 
success? 

Television Demonstration Van 
IT is a sign of the times that an enterprising Ongar 

radio dealer has equipped a television demon- 
stration van so that he can go to the prospective 
customer and demonstrate the wonders of television 
without waiting for the casual customer to come 
into his shop. 

The dealer concerned is the Shelley Radio 
Service and the van is completely self- contained 
and includes a rotary converter feeding two tele- 
vision receivers, both operating at the same time. 
The van uses an H type aerial which can be erected 
in a few minutes. In the best days of radio we 
never had that. 

Although television sales are creeping up I 
believe that only the fringe of the market in the 
home- counties has been touched and that if more 
people saw it sales would leap. 

One of the difficdlties is that a television receiver 
at a price within the average purse limits is just a 
television receiver. It will not, of course, operate 
on the Ordinary sound -wave bands. This means 
that valuable space is occupied by a second instru- 
ment, and in these days of small houses, flats and 
lodgings many would -be television customers, 
having to make the decision between television 
and sound radio, must perforce decide in favour of 
the latter and eschew the former. 

Television prices must, of course, come down as 
time goes on, for to make an all -in television 
receiver the cost would be almost double. The 
trade must, however, worktowards that end, for 
it is unthinkable that a house must be cluttered 
up with two instruments when one should suffice. 

On the other hand, of course, at the present time 
the somewhat restricted market forces manu- 
facturers to adopt the present compromise. 
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All -wave 6 -valve Superhet 
Modifying a TIR 1196 for Broadcast Use 

By P. H. BEARMAN 

V constructors have probably not ri Iised, 
that the receiver unit of the T¡Rl itiO is 
the ideal basis for an inexpensive all -wave 

receiver, as little modification is required beyond 
the complete removal of the existing coil unit. It 
will he seen- from the unmodified- circuit diagram 
that the H.F. stage is untuned; in the author's 
receiver this is omitted in order to utilise a standard_ 
coil pack in stock. An H.F. stage woìtld,`rio cloiibt, 
be useful,,but as circuit diagrams 
are usually supplied with these 
coil packs the extra connections 
will not be outlined here. 

The " Osmor " coil pack used 
in this circuit has only five con- 
nections, and are as follows: 

(I) To aerial via .01 /EF. con- 
denser, aerial to chassis via 10 kQ 
resistor. 

(2) To full A.V.C. line via 100 
1:Q resistor. 

(3) To control grid of frequency - 
changer and two -gang condenser. 

(4) To oscillator grid via 100 
pF. condenser and also to two - 
gang condenser. 

(5) To oscillator anode via 150 
pF. condenser. 
The circuit diagram supplied 
with this coil pack will clarify 
these connections. 

There is no objection to the use 
of single coils, but alignment 
difficulties are overcome by the 

use of pre -aligned packs. As the I.F. transformers 
are also aligned, one of the main difficulties 
encountered with the construction of supërhets is 
avoided. 

There is no need for the removal of the 10 -pin 
plug, and-cònnections used areasfollows : 

(3) Earth line. (:01., 0;3<volts. 
(6) Joined to 11. (11) 250 -vólt H.T. 

(12) To volume.eontrol. 

A view of the completed receiver and power pack. 

H,Tt REC, H,T I 

KEY SWITCH ON 
z 

.rl 
CONTROLLER ELECTRIC 

FULL A.V.C. Am w-0 TX, UNIT ¢ 
PA. 'TUNING CONTACT ON SENO.(RFC RELAY HALF AVC. L7 

tole - au,,, 

Theoretical Circuit of the unmodified TIR.1196. Note : the crystal is not normally supplied with this unit. 

J- 
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The 'phbne transformer is removed and a 
100 k2 resistor placed between the anode of the 
VR55 and H.T. + ; thé circuit output is taken from 
the anode i-ia a .05 //F. condenser to No. 12 on the 
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The output stage and power pack is built on 
conventional lines ; it will be observed that 
tinsinoothed H.T. is supplied to the anode of the 
6V6 and this is to avoid the use of a largo 

smoothing choke. The output 
transformer is a standard 3 -watt 
product feeding a 64in. L.S. 
A resistor has been included 
in the centre -tap of the mains 
transformer to drop surplus 
H.T., as the transformer was 
a 350 -0 -350 with 6.3- and 5 -volt 
windings. A 250 -0 -250 could be 
used with advantage and this 
resistor omitted. 

The finished receiver gives ex- 
tremely good results and is quite 
comparable in range and quality 
to the average commercial model. 
If ex -Govt. components are used 
where possible, the total cost 
should not exceed £5 10s. to £6. 
This could be reduced slightly by 
modifying this circuit to an A.C./ 
D.C. version by wiring filaments 
in series and using a suitable 
output valve and rectifier ie 
conjunction with a line -cord or 
ballast resistor. Another view of the complete receiver. 

plug: The pre -set volume 
control should be left per- 
manently at maximum gain 
and the bias control marked 
"R.A." fully anticlock -wise. 

It was found that the triode 
section of the 'VR55 was 
overloaded by the additional 
A.F. stage and this VR56 
was omitted - simply by 
changing grid leads. The 
valveholders of the H.F. and 
A.F. stage and associating 
components may be removed 
for other uses, but on the 
author's set these were loft 
in case subsequent alterations 
were required. 

It will be seen from the 
photograph that the output 
stage and power pack are 
accommodated on a small 
deck above the main receiver, 
the actual layout being left 
to the constructor. 

1/ 
/0 H. 30mA. 
LE Choke 

6V6 

/2 on 
Jones 
P /v9 

.5 
Mfg 

A/ . 

Mans 

On -off 
Switch 

SZ4 

Va /ve Base 
Connections 

Theoretical circuit of the power pack and output stage, with valve 
base connections. 

Thames Radio Service 
THE Postmaster General announces that as from 

July 1st, 1949, a radiotelephone service for 
messages related to ships' business is available 
between telephone subscribers in the London toll 
area and suitably equipped ships on the Thames, 
approximately between Hammersmith Bridge and 
Southend. The call charge is 2s. 6cí. for three 
minutes and 10d. for each additional minute, plus 
the normal inland call charge between the land 
telephone subscriber and the Dartford (Kent) 
telephone exchange. Initially, however, the service 
is being operated from the International Radio 

Exchange in London. Land telephone subscribers 
wishing to use the service should dial the telephone 
number MONarch 0221, or ask their local exchange 
operator for Thames Radio -Monarch 0221." 
Calls are not accepted from coin -box lines and call 
offices. Personal, transferred charge and fixed time - 
call services are not available. 

The service, which uses V.H.F. with a restricted 
range, is the first of its kind to be established in this 
country. It is hoped that the frequencies used will 
be standardised on an international basis in order 
that the ship equipment will be suitable for any 
other very short -range maritime radio services 
which may later be established. 
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D.D.T. Quality Receiver 
A Three -stage Two -valve Local Station Receiver 

By F. G. RAYER 

THOUGH the ordinary triode detector gives 
reasonable quality, the clear crispness of a 
diode detector offers an improvement which 

is at once noticeable. Transients will be heard 
which the triode, with its grid condenser and leak, 
slurs over, so that string orchestras and similar 
items become more vivid and alive. Diode 
detectors are seldom used in straight receivers, but 
a diode triode, or double diode triode, may be used 
to provide detection and L.F. amplification. By 
using R.C.C. throughout and following this with 
a triode small power valve, an interesting circuit 
results which will be found very good for local 
reception. 

Such a circuit is shown in Fig. 1. For the purpose 
in view selectivity is sufficient because the diode 
does not impose much damping on the tuned circuit. 
There is no reaction, of course, and the circuit is 
not intended for long- distance reception. A simple 
volume control is provided, also a tone control 
which allows of very natural reproduction when the 
element is fully in circuit. 

The Chassis 
A piece of aluminium 4in. by Siri. has two flanges 

bent on it to make a chassis of the size shown in 
Fig. 4. Valve holders and three slotted component, 
mounting brackets are bolted on as illustrated, 
and an insulated strip carrying four terminals is 
screwed near the rear edge. 

In Fig. 4 the wavechange switch, which is 
directly below the tuning condenser, is not shown. 

A 

0001 
NF 

0005 
PF 
Tuning 

Switch 

If a complete panel is used, this should be of the 
size shown in Fig. 3. Wood or metal may be used, 
and the cabinet will need to be 6 &in: wide by Sin. 
high by 4in. deep inside measurements. (From 
this it will be seen the receiver is compact and 
convenient for general use.) 

Dual -range Coil 
Any good coil for long and medium waves can 

be used, or one can be wound as illustrated in Fig. 2. 
About }in. space is left between windings. The 

I, 6I; 

i Tuning 
Control 

On -Off /34 
8 Tone 
Control 

3. -Front Fig. 

50KR 

vl% \/ Y-- 

\ 

20KR 

02¡.iF 

lfTt 

Tone LS, 
_n 

50Kí1 

02,uF 

L 
1 

50Kí] 

25 
M12 5 an 

.25 
MCI 

H.77- 

GA* 
MR Nam / 

NF FL.) 
Volume LT* 
Control [ 

On-Off /'GB-1 
GB-2 

Fig. r.- Theoretical circuit of this quality receiver. 

T 
/T /3 / 4 

Wa go 

V 

Switch 

panel and control details. 

1 

Volume 
Control 

ends may be anchored to small. 
bolts or tags, the bottom of 
the long wave winding being . 

soldered to one of the small 
brackets used to mount the 
coil which will be in contact 
with the metal chassis. 

The loop forming the centre- 
tapping on the upper section 
should be passed .through small' 

.t-- -**-I 

65 
Turns 
36 

%S W G. 

_ Enam. 
Wire 
Each 
Pele 

Fig. Fig. 2. Details of the coil. 
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holes in the former, otherwise the winding will 
probably become loose. 

All the connections are shown in the various 
diagrams, and no ilifficulty.should arise in wiring. 

Receiver Wiring 
All connections below the chassis are shown in 

Fig. 4. Leads to the small resistors and condensers 
should be short, so that these parts will not move 
and touch the chassis. The 1 ltF. condenser is 
bolted to a side runner. All connections should 
be insulated. 

Fig. 4 also shows how leads passing through the 
chassis have to bo connected. 

The valve holder connections are for a double 
diode triode such as the Mazda 
HL23DD, and any ordinary 
power or small power triode. 
English base 4 -pin D.D.T. 
valves are available, but some 
of these will require a higher 
cabinet. Apart from this, and 
changing the valve holder, 
théro is no reason why they 
should not be employed instead 
of the octal type shown. 

For the output stage a val c 

such as the PM2A or PM2 is 
best. 

Operational Notes 
A fairly good aerial is desir- 

able. Very short indoor aerials 
may be connected directly to 
point 1 on the tuning coil. 
To secure maximum signal 
input, a reasonably efficient 
earth is necessary, and 120 
volts H.T. should be used 
unless the maximum Volume 
is not required. G.B.1 will 
normally go to 1.5 volts, and 
G.B.2 to 6 volts on the grid 
bias battery. These voltages 
may be modified for best 
results. 

. COMPONENTS FOR 
THE D.D.T. SET 

Fixed condensers : .0001 
.01 /mF., two .02 pF., 

1 pF., .0005 pF., tuning 
condenser. 

Resistors : 20,000 ohm, 
two 50,000 ohm, two 
.25 megohm. 

50,000 ohm variable resis- 
tor or potentiometer, with 
switch. 

.5 megohm potentiometer. 
Tuning coil (see text). 
Two valve holders. Three 
mounting brackets. Ter- 
minal strip. Wavechange 

switch. 

Volume 
Control 

Reception will be crisp and clear, and tho tuning 
positions of the local stations should be marked 
on a small scale.' Take care the moving coil speaker 
used matches the output valve correctly, or 
distortion will be introduced. 

The description given is, of course, for a completely 
self -contained two -valve receiver, but there is no 
reason why a more powerful output stage, or a 
further stage of amplification should not be added. 
or a good H.F. stage where the input is insufficient 
to give a good signal. 

Keep Waste Paper separate for SALVAGE. 

On -Off 
& Tone 
Control 

Y 0005 
!NF 

50Kt1 .- 

Coil Unit 

To .000/ 
NF Cono, 

To Aerial 

MC = Metal Chassis ú 
- L.S. + Battery 

Leads 

50Kf1 
MC, 

000 /pF 

To Slider On 
Vol. Control 

To qe -2 f 
To 

To Rine Switch 
Control 

Fig. 4. -Top and bottom chassis and connection details. 
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The Earthed Grid Triode 
Details of the Special U.H.F. Valves and their Application 

By E. G. BULLEY 

'VALVES of this type were originally designed 
for use at ultra- high -frequencies and are 
useful as amplifiers. or oscillators. Amateurs 

or radio enthusiasts will find these valves extremely 
useful and they will, in the author's opinion, be used 

Bypass Condensers 

Fig. I.- Typical circuit for use with a disc- sealed 
earthed grid triode. 

in television receivers of the future. They are, of 
course, used in V.H.F. receivers and can be found 
amongst- Government surplus. - 

Sbme designs employ a copper disc to which the 
glass bulb is sealed and at the saine time acts as a 
support for the grid assembly in. the valve, the rim 
of the disc being used to clamp the valve into the 
metal chassis, thereby enabling the chassis to form 
a part of the screening system. 'It is advisable, 
however,, for the chassis to be made from copper, 
thus maintaining efficient screening which is neces- 
sary at U.H.F. 

Other designs of earthed grid triodes look very 
much like the ordinary radio receiving valve, the 
difference being in the internal construction. 

One main characteristic of these valves is that 
the grid is common to both the input and output 
circuits. The grid being at earth potential (instead 
of the cathode), this offers an advantage when one 
realises that at U.H.F., the interelectrode capacities 
play an important part in the actual receiver, and 
that these capacities in a design of this nature are 
common to both the input and output circuits. 

A typical circuit incorporating a disc- sealed 
earthed grid triode is shown in Fig. 1, and can be ' 

stated as -being a preamplifier feeding one, or more 
stages. The input signal is transferred from L1 
to L2, the former being loosely coupled to the latter, 
although in some cases it is tapped on to L2, as . 

shown in Fig. 2. 
L2, however, is tuned by means of an adjustable 

dust core and, in fact, is mostly preferred to other 
types of tuning. 

The signal is then passed to the cathode,'which 
in this case is internally connected to one side of 
the heater. It is as well ..to. .'Mention, however, 

that not all earthed grid triodes are internally 
connected, and in' this case it is necessary to conneet 
them as shown in Fig. 3. 

The output is taken in the 'customary way, 
that is, between anode and earth and transferred 
via L3 to L4, the former being tuned as L2. This 
output signal is then fed to the centre] grid of the 
following valve, that is, if it is not an earthed grid 
triode, in which case it would be fed into the 
cathode as before. 

The biasing arrangement for these type Of 'valves 
is conventional, and is accomplished by having a 
resistor and a condenser in parallel, so making, the 
arrangement automatic. Reference tip R 1 and Cl 
in Fig. 1 will clarify this point. 

H.F. Stoppers_ 
Prevention of H.F. is accomplished by incorpora- 

ting R.F. chokes, by- passed by suitable condensers, 
in the heater and cathode leads, as shown in Fig. I. 
These chokes are, however, usually. the . feeds 
themselves wound on pplystyrene formers, although 
commercial R.F. chokes can be used. It is-as well 
to mention, however, that 'connections and feeds 
throughdut any circuit using earthed grid triodes 
should be kept as short as possible, and that all 
stray capacitances must be kept at a minimum. 
Failure to fit R.F. chokes in the heater and cathode 
leads will only result in a capacitance effect between 
the cathode and heater, due to the fact that the 
heaters are not isolated from earth. This in turn 
will effect the tuned input circuit and 'thus 'cause 
the circuit to operate incorrectly. 

Earthed Grid Triode / Cathode Shown 
I Connected internally) 

input 

Earthed Grid Triode 
Cathode Shown 

Connected Externally, 

Input 

RF 
Chokes 

Bypass 
Cendsrs 

Figs and 3. Alternative input, and connections where 
the cathode is not internally -connected to -the heater. 

The condensers used for by- passing or decoupling 
should be of the mica type, because of their very 
low loss characteristic and should be'of very good 
quality. 

(Continued on page 309) 

www.americanradiohistory.com

www.americanradiohistory.com


August, 1949 PRACTICAL WIRELESS . 

TELEVISION 
MINDED? 

Improved Postal Course 
at Greatly Reduced Price 

In view of the rapidly increasing interest in 
Television and our large number of enrolments, 
we have reduced the price of our BASIC TELE- 
VISION POSTAL COURSE by 25%. At the same 
time the scope of the course has been increased 
by including comprehensive material dealing with 
the latest television receiver techniques. 
The course covers the examination for the Tele- 
vision Service Engineer's Diploma set jointly by 
the Radio Trades Examination Board and the 
City & Guilds Institute. 
Where desired, selected lessons are available at 
appropriately reduced price. Many other courses 
in RADIO, MATHEMATICS, INDUSTRIAL 
ELECTRONICS, etc., are available. 

Full details in FREE 
BOOKLET from Dept. 32, 

E.M.I. INSTITUTES 
43, GROG PARK ROAD, LONDON. 4.4. CNlsai,A 4411/A 

E.í38 
Associated with 

" H.M.V." 
MARCONIPHONE 

COLUMBIA 
ETC. 

tionivi4l41D eur 

At last a gramophone motor to match the performance 
of the famous Connoisseur Pick -up. Voltage : 220 -250 
volts A.C.. 50 cycles. Rim drive with speed variation. 
No governors and no gearing. Heavy non -ferrous turn- 
table, machined to run dead true, flywheel action - 
no " WOW." Main turntable spindle hardened, ground 
and lapped to mirror finish, running in special phosphor 
bronze bearings. Motor runs in needle -point, self- adiust- 
ing bearing. Motor Board íín, plastic. Pressure on 
Drive -wheel released when not in use, to obviate forming 
fiats and noisy action. 

Retail price complete with pick -up £15 19 0. 
Plus £6 18 2 P.T. 

Retail price without pick -up 
£1ás £. 514 10 P.T. 

Coupling transformer when required 13/ -. 

A. R. Sugden & Co. (Engineers) Ltd. Brighouse, Yks. 
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DELIGHTFUL LT per- 

sonal, light as a camera, 

convenient as a handbag, ready 

to give yet news and enter- 

tainment wherever ymt go. In 

the open air or by your bedside 

this charming "Personal" receiver is al- 

ways ready to entertain at the touch ofa hand 

Model P20B, Battery Personal Receiver, 4- valves. 2 wavebands. 

Size 7" X 4ñ" X 31 ". Weight 4 lb. Charming cream case with 

snakeskin finish. Fitted with leather carrying handle. £11.194 

plus £2.11.11 Purchase Tax. 

MARCONIPHONE 
THE GREATEST it, ('I'rtt NAME IN RADIO 

The Mareontp /one t'o. Ltd., Hayes, Middx. Wisp 

DENCO TELE- 
VISION KIT OF 
PARTS.-A new 
complete Kit of 
Parts for the build- 
ing of a high de- 
finition, vision and 
sound Television 
Receiver, using a 
9in. CRT- and with 
power supply for 
200 -250 - volt A.C. 
mains. Employsre- 
cently developed 
circuits and com- 
ponents, including line fly -back EHT.output transformer unit 
ready assembled. Vision section has 3 R.F. stages Detector. 
Noise Limiter and Video Amplifier. Suitable for use at all 
distances within the service area of the station. The new 
miniature high -slope B7G pentode valves are used in R.F. and 
video stages, etc., a total of 17 valves. Circuit. layout and 
instructional data supplied with each Kit. All valves and CRT. 
Drilled Chassis, etc., are included (Loudspeaker and O.P. 
Transformer excluded). Price, complete. £36 (tax £8:'11' -). 
RESISTANCES.- Special offer. Parcel containing 100 popular 
assorted values : i -watt type, 8/6 Per 100 ; 1 -watt type, 11'6 
per 100. (Trade enquiries invited.) 
MIsrER RECTIFIERS . -Westinghouse 0-5 m!a.. 4/9 : 0-10 
m /a.. 7'6 0-1 m.'a.. 10i6. 
SELENIUM RECTIFIERS.-H.T.. h'wave. 250v. 50 m'a.. 5/9 1 

200v. 100 ma.. 5/9 ; 250v. 100 m/a., 7'6 250v. 300 mia.. 13,9 
Bridge rec., 6v. 11 amps., 6/9 : 12v. 11 amp.. 12,6 : 13v. 3 amp.. 

2 '- ; 
12v. 5 amp., 25:- ; 70v. 11 amp.. 37/6 : also L.T. 2-12v. 

i 
MOVING IRON A.C. METER. 13 ;9. 
CHARGER TRANSFS. -Each has Input 230v., Outputs 24v. 
(tapped 15, 8 and 4v.). 3 amps.. 24/6 ; 30v. (tapped 15 and 9v.) 
3 amps., 93/6: 15v. (tapped 9v.). 3 amps.. 1819. 
FILAMENT TRANSFS. -Input 200- 250v., Output 6.3v. 11 amps. 
816. Also with Output 4v. 11 amps.. 7/9. 
TRUVOX 12in. P.M: Speaker, 2 -3ohm, 47/8. 
STERN'S MIDGET INTER -VALVE TRANS. -1I x li 8 lain. 
Ratio 3 -1 (also ratio 5 -1), 4/6. 
STERN'S MIDGET OUTPUT TRANS.-1i x I a lin. Ratio 
60 -1 (also In ratio 90 -1), 4'6. 
('OILS. - Matched pair. T.R.F. covers. M. and L. wave, 619. 
Weymouth ditto, 9/6 pr. Matched pair Whet., S., M. and L., 
89 and 11/6. All Wearite type "P" Coils in stock, 3,- each. 
-j,- Send 2íd, stamp for our New Comprehensive Catalogue. 
7C When ordering please corer packing and postage. 
STERN RADIO LTD., 109 & 116, FLEET St., E.C.4 

Telephone : CENtral 5814 and 2280. 

TEND 
ESTABLISHED 25 YEARS 
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MIDLAND TELEVISION CONSTRUCTORS 
You should now be getting ready for the Test Transmissions from Sutton Coldfleld which are scheduled to start in July. Complete Constructional Data for building a Vision and Sound Receiver from ex -Govt. Radar Apparatus is available for only 7/8. so send for your copy NOW. We can supply every item required, the two main Radar Units costing only £6110/0, and if these are purchased the data is supplied gratis. Alterna- tively, intending constructors can buy the data first and the cost will be credited against purchase of the two units within 
14 days. When ordering the units, please add 12/8 carriage costs. Constructors should go ahead without delay, as within a few day£ of the test transmissions starting exact coil data for the Birmingham Station will be available. For those constructors who are rather more adventurous, and have their own ideas about Vision Receiver design, we recom- mend the following two items as being Worthy of con - Sideration : 

RADAR RECEIVER R3084. These are BRAND NEW, and contain a 30 me /s. I.F. Strip and the following valves : 2 EF54, 
1 EC52. 7 EF50, 1 VU39A, 1 HVR2, and 1 EA50. A suggested method of alteration is supplied with every receiver. ONLY 75/- (carriage, etc., 10/ -). RADAR INDICATOR 62A. The cheapest method of buying EF5Os and a VCR97 C.R. Tube. Besides the: tube it contains 
12 EF50s, 2 EB34s, 4 SP61s, and 3 EA50s. ONLY 89/8 (carriage, etc.. 1218). 
Other items of interest offered this month are : 
5 VALVE BATTERY SUPERHET R.1224A. This superb ex- R.A.F. receiver covers 1.0 -10.0 me /s in 3 wavebands, the circuit employing an RF stage. It has a Muirhead precision slow- motion dial, aerial trimmer, sensitivity control, reaction 
these are t Eminent 

eBRAND NEWIN 
suitable 
AKERS PACKING., Voltages 

days, 
required are 90v. H.T., 9v. G.B., 2v. L.T. ONLY 99/6 (carriage 
7/8). 
-AMERICAN LORANRECEIVER. This is a 4 band (pre -set) receiver used in Radar, Contains 16 valves as follows : 1 6$7. 
1 6SL7, 1 6116, 1 6SA7, 1 6SJ7, 1 504G, 4 6SK7, 3 6B4, 2 2X2, i VR105, ONLY 89/8 (carriage 7/6). 'AMERICAN INDICATOR APN4. Contains CR Tube 5CPI, 

,3 valves 6SL7, 14 6SN7, 66116, 1 6SJ7, and 100 kc /s crystal. ONLY 
79/6 (carriage, etc., 12/8). INDICATOR UNIT 1628. Contains 2 CR Tubes: a bin. -VCR 
517 and a lin. VCR 139, also 3 valves SP61, 1 VR17, 4 RASO, and a Klystron CV 67. A real snip for breakdown value, the 2 tubes being worth more than the price of 67/6 (carriage, etc., 12 6). please. CO P., 

6A.E, for lists. J.E.1. 
The Radio Corner, 138, Grays Inn Road, London, W.C.I. 

(Phone : TERminus 7937.) 

SURPLUS BARGAINS! 
TR 9 RECEIVERS. Six battery operated valves, covers 
619 mcls. Converts for other frequencies. TO CLEAR AT 151 - 
(carriage 5t -). 

WIS 19 POWER UNIT, with sturdy motor generator, 
giving 500 v. at 50 mA., and 275 v. at 110 mA., fully smoothed, 
AND a vibrator pack (0Z4 rectifier), giving 275 v. 12 or 24 v. 
input. OUR PRICE ISI- (carriage 316). 

AMPLIFIER UNIT 165. Two audio amplifiers, which 
convert very easily, complete with push -pull EL32's, 2 EF36's 
and I EBC33, with circuit, 1916 (carriage 216). 

VARIOMETERS, for the famous WIS19, with coils, con- 
densers and Westectors, etc. ONLY 216, 9d. post. 

TELEPHONES D MK. Vin attractive metal case, with bell, 
buzzer, key and standard PO type handset, 251- (carriage 216). 

DISPLAY UNIT 198, with Sin. (short persistence VCR 
138A) Tube,'4 SP6I's, I VR54, 3 EA50's, and hundreds of parts 
for less than the tube value. In SEALED CARTONS, 351 -, 
plus 51- carriage. 

HAND GENERATORS; Highly geared hand generator, 
giving 28 v, at 175 mA, and 300 v. at 40 mA. TO CLEAR, M. 
and 116 carriage. 

BARGAIN PARCEL with (1) 13 valve (6.3 v.) IFF transmitter,/ 
receiver, with 9 v. dynamotor (FREE mains motor conversion 
data),- etc. ; (2) two metal rectifiers ; (3) six plugs and 
sockets ; (4) pair USAAF headphones ; (5) dozen assorted 
wander plugs ; (6) two moving coil meters (slightly chipped 
cases) ; (7) midget mIc speaker. ALt,. FOR 301-, 

Goods sold as used unless otherwise stated. 

RADIO EXCHANGE GO. BEDFORDEph 
STeR5568 

SPECIAL OFFER 
Owing to the great success of our SPECIAL PARCEL, 
many customers have repeated orders for 2 and 3 Parcels, 
we are extending this offer for 4 more weeks. The contents 
are : 50 Resistors, 50 Condensers, 24 Valve- Holders, a goof _selection of Tag Panels, Strips, Screws, Knobs, Sleeving and 
many other useful components, All New, worth over £5. 
Offered for LI only, carr. paid. 

DO NOT MISS THIS OPPORTUNITY TO STOCK YOUR 
WORKSHOP. 

COVENTRY RADIO 
DUNSTABLE ROAD, LUTON, BEDS. 

Short-Wave Equipment 
Noted for over 15 -years for . 

Short -Wave Receivers and Kits of- quality 
One Valve Kit, Model " C " .. Price 20,'. 
Two ,. ,, E " 

,, 43/- 
These kits ore complete with all components, 
accessories, and full. instructions. 
Before ordering send stamped, addressed epvelópe 
for descriptive catalogue. 
Note new sole address :- 

"H-A.C." SHORT -WAVE P.RODUCTS . 

(Dept. 111) 66 New Bond Street, London, W.1 

ALLEN & GOULD 
Rotary Converters: 23124 v. D.C. input. Output 230 v. 
A.C. 50 cps. 75 watts. Brush -holders slightly transit- damaged 
but electrically perfect. 151- (plus 31- carriage). - 

Heavy -duty Variable Resistors: 0- 50ohms, Max. current 9A, 
Consist of heavy mat resistor elements in series- parallel, 
selected by large stud- switch. 1216 (plus 31- carriage). 
24 v. D.C. Moters: Sin. x Ills. x limn. With lin. spindle 
each end. Ideal model- making, etc. 716 (plus II- carriage). Amplifier AI135A: 3 -valve amplifier, requiring practically 
no alteration for audio use. Valves are EBC33, EK32 and 
EL32. Complete with circuit diagram of amplifier and 
suitable power pack. IV- (plus 31- carriage). 
Components for above power -pack (including mains trans- 
former) 2716. 

ALLEN & GOULD, 5, Obelisk Parade, Lewisham, S.E.13 
(Opp. Gaumont Cinema.) Telephone: LEE Green 4038. 

WANTED FOR CASH 
SURPLUS OF ALL TYPES 

HEADSETS ; Valves, Tubes, Small Motors, 
1355 Receivers, R.F.26. Units, Cameras, 

Lenses, etc., etc., etc, 

Government Surplus Stores, 
137x, Kensington, Liverpool, 7 
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(Continued from page 306) 

A typical oscillatory circuit is shown in Fig. 4, 
and a brief description will assist those interested 
in these valves. The input in this case is tapped on 
to a suitable coil Ll in the cathode circuit, and the 
output taken from L2 by means of loose coupling. 
As mentioned earlier in this article, various chokes 
are incorporated throughout the circuit, and the 
grid being at earth potential thus fulfils the purpose 
of screening the input circuit from that of the 
output. 

The tuning of both circuits is accomplished by 
Cl and C2 in Fig. 4, Cl and Ll forming a tuned 
input whereas C2 controls the feedback to the valve. 

To conclude and Summarise this article, it can be 
stated, therefore, that by having the grid at earth 
potential, the input is safely screened from the 
output circuit, an essential requirement when 
working at the higher frequencies. 

PRACTICAL WIRELESS 309 

Input 

Earthed Grid Triode 
Cathode internally Joined) 

Fig. 4.- Typical oscillator circuit. 

A Parallel Rod Oscillator 
An Experimental Unit fcr Work on Centimetre Wavelengths 

By A. F 

THIS unit is a parallel rod oscillator cliicli 
can also be used as a receiver or frequuucy 
meter. It requires a separate power supply 

giving 6.3 v., 0.2 amp. for heater, and about 300 v. 
for H.T., although it will oscillate on a lower 
voltage. Using 300 v. H.T., oscillation can be 

DET 20 

63 k 
07A. 
Heater 
Supply 

J_. 

Sliding Contact 

Ultra 
S.wc. 

S.W.0 

05HLLF 

-11r 

Audio 
Output 

/OOpFT /HF 

HTt 
J00v. 

/OOKn , 
Wirewnd 

H T- 

Fig. I.- Theoretical circuit. 

obtained- from about 130 cm. down to about 
16 cam., that is from 231 Mc /s to 1,875 Mc /s. 

* Construction 
The valve used is the DET20, otherwise known 

as CVO ; VR135 or E1148, which has grid and 
anode connections brought out to top caps. The 
valveholder is mounted on a duralumin or aluminium 
panel which is screwed to the base, a wogden board 
measuring 3.4in. by lin. by 23in. The parallel 
rods used were 10 S.V.G. copper wires, although 
thicker wires silver plated would be better. One 
wire is soldered to a valve cap connector which 
goes to the anode cap and the other wire is soldered 
to a 10 pF. condenser which goes on the grid cap. 
The 10 pF. condensers are the cup and disc type, 

GILES 

easily obtainable from es -Govt. apparatus. The 
wires are supported at the valve end by a piece 
of 1 /l6in. paxolin sheet fixed to the base by two 
brackets. The sliding contact is made of copper 
foil as shown in Fig. 2, and, is fixed to the wooden 
slider which has a hole in it through which passes 
a length of glass tubing. A wood or paxolin rod 
could be used if no glass tubing is available. The 
slider is friction tight on to the glass tube, but is 
loose enough, to be moved up and down. Fine 
tuning is carried out by means of a piece of screwed 
rod at one end and a spring at the other end which 
keeps the glass tube tight against the screwed rod. 
As the glass tube moves, it takes the slider with it 
while the hands are kept away from the parallel 
rods, but if hand capacity is experienced, insulated 
extensions can be fitted to the p tentiometer and 
fine tuning controls. It may be difficult to secure 

Front Edge Bent Down To 

Ensure Good Contact 

Stiff 
Cooper c jo// 

Copper 
Foil 

Contact 

Ultra Short Wave 
Choke 

Parallel Rods 

Edges Frilled To Keep Rods 
Rods Clean and Make 

Good Contact 

Fig. 2. Exploded view 
of the sliding contact. 

Spring in Saw Cut 
Presses On Glass Tube 

Fig. 3. -Side view of 
the slider. 
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a good fit of the slider on the glass tube in which 
case a spring must be fitted as in Fig. 3. At the 
end where the screwed rod bears on the glass tube, 
the tube is heat melted to give a smooth end, and 
the end of the screwed rod is rounded and greased 
so that friction is minimised. On the slider are 
also fixed an ultra- short -wave choke and a 10 pF. 
condenser. The slider is connected to earth and 
to the short wave choke (see Fig. 6). 

ßura/umin 
Pane/ 

` 

Earthed Lead 
To Slider via lOpF 

Anode 
Anode Grid 

Grid Leak 

/OpF Condsf 

146 Sheet Paxo /in Parallel Pods 

Figs. 4 and 5.- Details of the valve mounting and 
connections on the Det. 20 valve. 

When used as a receiver, the audio signal is fed 
from the 8,000 12 load resistance through a 0.5 1zF. 
condenser to an amplifier or headphones. The 
reaction control is a 100,000. 12 potentiometer 
which varies the H.T. voltage to the unit. The 
1 ,uF.. condenser is for smoothing, and to prevent 
crackling, as the potentiometer spindle is turned. 

The grid leak is near the grid cap of the valve 
and is connected to earth through a length of 
insulated sleeving which passes through a hole in the 
duralumin panel. At the other end of the base- 
board there is a tin. wood panel which carries the 

Heaters 
Cathode 

potentiometer and fine tuning controls. On the 
inner side of the hole for the screwed rod there is a 
square recess for a nut. 

Aerial 
A suitable aerial would be a i -wave dipole coupled 

to the unit by a small horizontal loop of wire placed 
Tuning 
Knob 

/OOKfl Wirewound Control 

Leads To H.?-1- HT and 
Audio Amplifier 

., i- C _. 

"tat\\. 

Copper 
Fo! 

Contact 

Square 
N 

Screwed - 
Rod 

lpF Conds'r:' Leads 7b 
SW Choke 
and Earth 

Fig. 6.- Layout of the fine 
slider. 

near or between the parallel rods. When the unit 
is oscillating and is connected to an amplifier or 
headphones, crackling is produced by rubbing two 
files or other pieces of metal together and this can 
be used as a test to see if the set is oscillating. A 
further refinement would be a metre scale mounted 
by the side of the parallel rods with a pointer on the 
slider. When adjusted, this would give direct 
readings of one- quarter the wavelength at which 
the set is oscillating. 

Glass Tube 
tuning control and 

Louáspea Ker 
SOMETIMES a loudspeaker suffers from a species 

of general debility ; it does not emit good, 
clear, strong signals as a good loudspeaker should. 
If incorporated in a set it is not always easy to say 
that the fault lies in the loudspeaker or in the set. 
Tests by an external speaker known to be in good 
working order are the best methods of determining 
this. 

If it proves defective remove the speaker from 
the set. There are at least five causes for the 
inefficiency ; a mis ;match in the primary /secondary 
ratio of the transformer ; shorted turns in the same 
windings ; shorted turns in'the speech coil ; loss of 
magnetism ; softening or dampness in the cone. 

Dealing c'ith these points in order. The first 
two can be overcome by fitting a new multi -ratio 
transformer which will enable the speaker to be 
matched -up to the output valve.. ,Shorted turns in 
the speech coil can be detected as' follows : touch 
the terminals of -the speech -coil -to'_ the 'poles of :a 

. 

- ficiency 
two-N, It accumulator and the cone should kick 
violent ly. If it only makes a scraping noise without 
kicking either there are shorted turns or the turns 
are fouling the gap. Another possible cause is loss 
of magnetism in the field magnet. 

Recentring the speech coil will cure the fault if 
due to coil sticking, otherwise it will be necessary 
to rewind. If mains energised look for a partial 
break in the winding for loss of magnetism. Perma- 
nent magnets can be remagnetised with a few yards 
of No. 16 s.w.g. cotton -covered wire wound round 
the polepiece and connected to a six -volt or 12 -volt 
accumulator, if of the old open type magnet. 
Test first with a- two -volt cell to ascertain polarity, 
then just touch to the poles of the battery. A 
heavy current will flow, but it should be only 
momentary -there is no advantage in "soaking." 
Modern cast magnets are best left to the makers 
to deal with, but fortunately these are rarely at 
fault unless grossly maltreated. 
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Practical Hints 
Optical Groove Locator 

HERE are details of a device 
which enables any one 

groove on a record to be instantly 
located and played, and should 
be of interest to " sound effects 
men." 

The basis is a normal gramo- 
- phone turntable (clockwork or 

electric), a pickup and a light 
source which projects a beam of 
light, via a mirror cemented to 
the pickup, on to a perspex scale. 

The light source consists of 
a 6 -volt bulb, a sheet of tinplate 
with an aperture across which is 
fixed a piece of fine wire (or hair), and a lens. If 
the light is focused on to the scale so that the 
hair -line is clear, it will be seen that the light 
travels across the scale through an angle twice 
that of the movement of the pickup. The scale 
is a curved piece of ¡in. perspex treated with emery 
paper to give a " ground -glass " effect and bent 
so that the mirror is the centre of the arc. The 
lifting device is merely a piece of ¡in. copper or 
galvanized wire cranked and mounted between 
two brackets so that the pickup may be lifted just 
clear of the record. 

Operation 
Play through the record find mark with 

pencil a line on scale adhere " hairline " is 
projected, when start of required passage is heard. 

Cover Small mirror cemented 
(removed) to pickup 

THAT DODGE OF YOURS ! 

Every Reader of "PRACTICAL WIRE- 
LESS " most have originated some little 
dodge which would interest other readers. 
Why not pass it on to us P We pay hall -a- 
guinea for every hint published on this 
pane. Torn that idea of yours to account 
by sending it in to us addressed to the 
Editor, "PRACTICAL WIRELESS." George 
Newues, Ltd.. Tower House, Southampton 
Street, Strand, W.C2. Put your name 
and address ou every item. Please note 
that every notion sent in must be original. 
Mark envelopes "Practical Hints." 

SPECIAL NOTICE 
All hints mutt be accompanied by the 

Leicoupon cut from ton cover. 

Pickup lowering 
devire 

Tv Screen Filter 
READERS who have made 

and are using ex -W.D. 
television receivers may be 
interested to know that a good. 
black -and -white picture may be 
obtained from a V.C.R.97 or 
517 by using a colour filter before 
the tube face. I found a square 
of orange -coloured cellophane 
quite satisfactory, but some 
experimenting is required to find 
the most suitable tint. If neces- 
sary, more than one sheet may 
be used,-and red and orange 
may be mixed. There is some 

loss of brilliance, but this can be counteracted by 
adjustment of picture brightness and contrast. 

If an 'enlarging lens is used, - the filter can be 
conveniently mounted on the flat surface, though I 
found it preferable 'to sandwich the cellophane 
between the lens and the protective glass in front 
of the tube. One soon becomes accustomed to view- 
ing a green picture, but it is surprising how many 
friends and acquaintances Plan view showing 
find it rather " weird," arrangement of light 
and prefer to see black source, mirror, scale, 
and white. -D. MCILWeIN and lowering gear 
(Leyton, E.10). 

k 
Í)IIIIIIIBNIdplura 

Light 
source 

Perspex scale 
rubbed with emery 
paper to give froste 

glass effect - 

General view of the Locator, and details of the 
various sections. 

To play back : Lift pickup by means of lifting 
gear and move pickup until " hair -line " coincides 
with pencil mark, and lower pickup. If desired 
several " cues " can be marked on the scale, or the 
scale can be graduated similar to a rule, in which 
case all that is necessary is to note the point on the 
scale where a particular passage commences. -- 
J. A. G. LAVENDER (W.C.2). 

Appearance of light 
on sca /e 

Plan of the Locator. 

REFRESHER COURSE IN MATHEMATICS 
8/6, by post 9/- by F. J. CAMM 

From : GEORGE NEWNES LTD. 
Tower House, Southampton Street, Strand, W.C.2 
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Fig. z. -The midget portable in its carrying case. 

ALTHQUGH there have been several articles 
in previous issues on midget portable design 
and construction, these usually take the 

form of T.R.E. receivers, and consequently the 
writer thinks readers will be interested in the 
set about to be described. 

This; as can be seen from Fig. 4, uses four valves 
of the B7G class and although the circuit is quite 
conventional the results are really astounding. 

The overall size of the set is 84in. x 34in. x 24ín., 
this size chosen as being handier to carry around 
than something more square in shape ; in fact, 
it has. been found that it fits comfortably in a 
normal raincoat pocket. 

The H.T. battery is a 30v. deaf aid " Drydex " 
type DH505, the size of which is ¡in. x 14in. x 2 ¡in. 
long, and although of such small physical size 
this has lasted over 20 hours and is still going, 
the total consumption being 44 mA. The L.T. 
is provided by an " Ever -Ready " U2 14v. cell, 
the filament consumption being # amp. 

Components 
All parts are standard except for the two switches 

and the speaker transformer. The switches, 
2 -pole 2 -way rotary, were purchased ex -W.D., 
but these can be replaced by miniature " Oak " 
switches. 

It was decided when making this set to have 
switched tuning for the Home and Light stations ; 

this, of course, means that no tuning condenser 
is required, and keeps the overall size down, and also 
does away with another rather difficult job, namely, 
that of getting the oscillator tracking correctly - 
a difficult job at the best of times but even more 
difficult with a midget set. 

The coils were made from modified Aladdin 
formers as shown in Fig. 3. The oscillator anode 
coil, as will be noticed, has tight coupling and 
considerably more turns on than is usual; this is 
to ensure that the frequency changer will oscillate 
with a low H.T. voltage. However, with this coil, 
oscillation will take place as low as 20v., the grid 
current being in the nature of 20,íA. 

The aerial has been made with a dual purpose 
in mind, and acts as a frame aerial and as a strap 
for carrying the set. It is made by cutting eight 
lengths of 7 -36 P.V.C. covered wire' Oft. 3in. long. 
By keeping together 2 sets of 3 wires, and one 

Midget Por 1 ,t 
An All -dry " Can 

By 

set oft wires, the three sets may be plaited together. 
All -white covered wire was used for this purpose 
but it might be rather effective to try different 
coloured covering. 

Since the frame aerial is connected in series 
with the aerial coil this does to a certain extent 
obviate one of the inherent difficulties associated 
with frame aerials as applied to portable radios, 
as the directional properties of the aerial are to a 
certain extent nullified and the angle of acceptance 
is approximately 120 deg. out of 180 deg. before 
there is any appreciable change in the signal 
strength. Therefore, the set can be used comfort- 
ably while walking or cycling. 

The two ends of the aerial are placed through 
holes in the top and bottom sections of a front false 
member, and joined together inside so as to form a 
continual length of wire as shown in Fig. 8. 

( 

Fig. 2. -An underside view of the receiver. 

Prame 
Aerial 

C C r 
B 

Cy 

T 

J. 

Fig. 4.- Theoretical. 
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pe" 4-valver 
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The Chassis 

The chassis is made of a piece of 20G copper 
plate together with an end plate, supports and 
L.T. battery fixing attachments (Figs. 6 & 7). After 
making the chassis, solder the end plate in position, 
and L.T. batted fixing attachments, but leave the 
fixing Of the supports until the wiring is completed. 
The components may now be mounted, but before 
assembly of coils solder wires to the station selector 
switch mounted on the end plate under the chassis 
and pass these wires through holes to the top 
of the chassis ready for fixing to the two postage 
stamp trimmers, the coils may now be mounted. 

Cut Down 
To l2 

Pero/in Washer 
1,i Die. 

Cut Ofd 
Lug 

Aerial Coil:- 
40 Turns 34S.W.G. 
Enamelled Wire 

{ 

Remove 

Oscillator Coil: - 
Coi/A. 60 Turns 34S.W.G. 

Enamelled Wire 
Coil B. 45 Turns 34SW -G, 

Enamelled Wire 

Fig. 3. Details of the coils. 

of the receiver. 

Fig. 5. -The chassis removed from the cabinet. 

The valve- holders, B7G ceramic with metal top 
plates, may be soldered direct to the chassis. 
Another point regarding these valve- holders is 
that they must be earthed efficiently to the chassis 
by the metal ring in the centre of the holder, as 
there is a metal plate pressed into the glass base 
of these valves which locates centrally over this 
ring and acts as an internal screen in the valve. 

Wiring 
Having completed the assembling of components 

wiring can now be tackled, the same type of wire 
being used as specified for the frame aerial. 

When fitting L.T. cell remove cardboard tube 
before assembling. 

If another 405 kc /s sisperhet. receiver is available 
the I.F. transformers in the midget set can be 
easily aligned by wrapping a covered wire around 
the I.F. valve grid or anode, on the second receiver, 
when this is tuned to a station, and connecting 

LIST OF COMPONENTS 
Condensers 

CI, 75pF ceramic tube. 
C2, 3, 50pF postage stamp trimmers. 
C4, 6, 200 pF midget. 
C5, 50pF ceramic tube. 
C7, 10, 13, 100pF midget. 
C11, 14, .0011z F. midget, 
C8, 12, 9, .1µ F midget 150 v.w. 
C15, 1µF. midget 150 v.w. Hunt's type W49. 

Resistors (} w. midget) 
Rl, 100 kn. 
R2, 4, 7, 3.3. MO. 
R3, 47K.ß. 
R5, 1MO. 
R6, 10MO. 
R8, 620D. 
Valves -V1, 1115 ; V2, 1T4 ; V3, 1S5 ; V4, 3S4. 
Two I.F. Transformers, Wearite type M400B. 
2 /in. dia. P.M. loudspeaker. 

i Midget volume control, VCI, 1MO rin. dia. 
2 miniature 2 -way 2 -pole switches. 
4 B7G ceramic valve bases. 
2 Aladdin formers with dust cores. 
H.T. and L.T. batteries (see text). 

! 

0 

1 

Connecting wire, 7/36 P.Y.C. 
Plug and socket optional (see text). 
3 knobs, rin. dia. 

. NNW 1.11M0111.0.11111101111.1111111.1.111W AM».,..100,,v,.1v414104M.,MMO,MIIII .11111,01110.0.11101.,4111.0.10411011.1.1.0111.11, 
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the Other end of this wire through a .01 µF. condenser 
in turn to the grid and anode ends of the second and 
first midget I.F.Ts. These may then easily be 
tuned by screwing in or out the dust cores for 
max. signal. While making these adjustments ' 

the frequency -changer from the midget set should 
be removed. 

The dust -iron cores in the tuning coils may be 
adjusted, with the additional condensers switched 
out of circuit, until the Light programme is heard. 
If, by virtue of the 20 per cent. tolerance on the 
fixed tune condensers the dud -iron cores protrude 
beyond the end of the coil formers when the station 
is peaked, remove coro from former and cut down 
the lengths a little at a time until the coil can 
be peaked with the core either parallel or below 
the top. of the coil former. This is necessary since, 
if the core protruded above the former, it would 

Hole For Position Of Supports 
Adjusting One Each Side 
Dust Cor. - Other Ends Soldered 
in Aerial \ Ti Front 

Coll n 4s\ 

foul the case. Having tuned in the Light pro- 
gramme, switch the additional condensers into 
circuit and adjust postage stamp trimmers for the 
Home programme. 

The on -off switch' is a two -pole type since it is 
essential to switch both the H.T. and L.T. supply. 

The speaker transformer, which is shown on the 
photograph as fixed above the loudspeaker magnet, 
is an extremely small item salvaged and rewound 
from ex -W.D. equipment. There are, however, 
several midget ones on the market, and if one 
cannot be obtained as small as_ the one shown 
there is space between the speaker and the output 
stage where a larger one could be fitted, the ratio 
required being 35 : 1. This space was originally 
left for an additional H.T. battery to be run in 
series with the remaining one. However, having 
tried the two batteries and finding no improvement 

Radius 
Chassis 

Oscillator i / /ator 
Coil 

e 

2 -4I6 Dia. Holes 

/st, IF 
Trans. /T4 

H.T Battery 

3" 

.uP Condenser 
Mounted Under Speaker 

3S4 

GI 

These Faces 
Soldered 
Together 

PS. Trimmers 
Soldered To Top 
Plate Or Chassis 

Aerial 
Coil 

4f 
Small Lip 

For 
Soldering 

2nd IF 
. Trans. 

3/B 

Strp 
So /dered 
As Shown 

}6 

lit 
Support 2 -Off 

45 

Drill J Hole In Plate and Solder 
6BA Nut in Position As Shown. 
Nut To Be Soldered On Back. Of 
The 2nd Support and Lip Reversed. 

Loudspeaker 4 -%B Dia. 
Holes This Section 

Soldered To End Of 
Main Chassis 

6BA Nut 
Soldered 
As Shown 

ISS 
2 G/ 

4 
G2 G3 

3 

IT4 
0 --o 2 6 

A Gi 

7 
F- F4 

G2 4 Fgr G/ 

1 7 1 "7 
F- F4. F- F4 

Fig. 6.- Cutting and drilling details of the chassis, and valve -base connections. 

3S4 
6 
A 
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1 

II 

3 -'B Dia. Ho /es 

Chain Dotted Lines 
Indicate Position Of 
Main Chassis When 
Soldered In Position 

I-Y. 
I 

End P /ate 

case may be covered with rexirle or similar fabric. 
In conclusion, there are two points that are worth 

mentioning. If the 1S5 diode pentode valve is 
purchased ex -W.D., be very .careful to check 
that the filament is not touching the diode at the 
top of, the valve as this appears to be a rather 
weak point with these valves since the filament 
goes through the diode and is very close to 
it. The other point being that a socket has been 
added at the back of the speaker magnet so that 
with the internal batteries switched off external 
batteries may be connected. This was clone in 
the writer's case so that it could be run with a 
suitable vibrator and L.T. dropping resistance off 
his motor cycle accumulator. 

Drill g Dia: Holes And 
Solder 64A.,Nuts As 

Show, 

Fig. 7. Further chassis 

in the volume, although the 
H.T. current rose to 11 mA., 
it has been left out. 

The Case 
The case is made of }in. 

thick plywood, one end of 
which is rounded to the same 
profile as that of the plate 
around the false member, in 
the front of the receiver, and 
a plate 'of similar dimensions 
is then fixed around the end. 
The other end of the case butts 
up against the front false mem- 
ber top and bottom, while the 
two sides fit inside the front 
flanges. Two countersunk 
screws are then put through 
two small holes in the case to 
engage with the nuts soldered 
on the back of the supports. 
To give a professional finish the 

details. 

Chain-Dotted 
Lines Indicate 
Position Of 

Chassis 

3, 

Control Spindles 
34' Long 

Volume 

On /Off 

Station 
Selector 
Switch 

Two Wooden 
Blocks Shaped 

As Shown 

20 Gauge 
Metal Plate 

Frame Joined As Shown & 

Joints Bound With Tape 

Fig. 8. Controls, aerial 
connections and the " false" 

ends. 

Our Cover Subject 
THE U.S Navy have installed an experimental 

television laboratory by means of which it 
is hoped to reach a number of naval centres 
from one central point. In the illustration on our 
cover this month (reproduced through the courtesy 
of the U.S. Navy) is a general view of the studio and 
the control room with the four monitors. A special 
projection type of television receiver is employed 
capable of throwing a picture varying in size from 
about 18 by 22in. to 18 by.22ft. The instructor 
may be seen in the picture giving an explanation 
of the mechanism and workings of the J.33 turbo- 
jet engine. Viewers of the A.P. transmissions, will, 
no doubt, have recently seen a film made in the 
U.S.. .Navy centre illustrating this equipment and 

showing students at various classes receiving the 
illustrated lecture. 

Other television news will be found in the special 
television supplement included every month at the 
back of the issue. 

NEWNES' RADIO ENGINEER'S 
POCKET BOOK 

By F. J. CAMM 
3/6, or by post 3/9 

Obtainable from booksellers, or by post from 
George Newnes, Ltd. (Book Dept.), Tower House, 

Southamuton Street, Strand, W.C.z. 
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The "Best " Aerial 
How to Select an Aerial for Besi Results at Given Frequencies 

By W. J. DELANEY (G2FMY) 

AQUERY which we often receive, not only 
from keen listeners, but also from amateur 

. transmitters who are just taking up that 
branch of radio, is " What is the best aerial to erect 
for such- and -such a purpose ? " lUnfortunately, it is 
not possible to answer such a question as there are 
so many additional factors to be taken into con- 
sideration. An indication can be given as to the 
lines upon which an aerial may he designed, but 
in the vast majority of cases some keen experi- 
mental work is called for by the user to find the 
best aerial, or, in other words, the aerial which will 
give optimum results for a given purpose. 

Most readers know that a directional aerial array 
can be built fairly easily. It is possible for an 
amateur who, say, requires maximum reception 
from South Africa to work out very carefully the 
exact bearing using a compass, a Great Circle map 
and considerable patience, only to find when the 
aerial is erected that the results are poorer than 
when a simple horizontal wire is used. It may 
eventually be found that not far from the site on 
the correct compass bearing is a hill or rise in the 
ground, the effect of which is to deflect the particular 
signals, with the result that the aerial may be 
swung slightly to one side or the other and an 
improvement obtained. 

Types of Aerial 
Most listeners who use an all -wave receiver will 

find that a standard type of horizontal (or, more 
correctly, an inverted -L) aerial will' give the best 
all -round results. Its length may not be critical 
unless optimum results are called for on a particular 
short waveband, when the aerial would probably be 
improved by cutting it for that band. It must 
always be borne in mind that height is the most 
important factor in aerial design, a properly cut 
aerial 10ft. from the ground undoubtedly giving 
poorer results than a wrongly cut aerial 30ft. up. 
Multiple aerials consisting of short -wave (or half - 
wave) aerials and longer wires for the medium and 
long waves. connected to the receiver through 
multi- tapped transformers,_ have gone out of 
fashion in view of the increased efficiency of modern 
valves and circuits. 

Some amateurs find difficulty in calculating the 
length of aerials, especially the dipole. This is, of 
course, a half -wave aerial, or a wire cut to one -half 
of the wavelength required. In actual practice, 
there is an effect present on half -wave aerials on 
the short waves which makes it necessary to use a 
wire which is actually less than the actual measured 
half wavelength. It is necessary to convert the 
wavelengths to feet, and as most . modern tuning 
dials and station readings are given in kilocycles 
(kc /s) or megacycles (Mc /s) it is found a somewhat 
difficult task for some readers to make the necessary 
calculation. However, by dividing 467.4 by the 
number of megacycles, or 467,400 by the number 
of kilocycles, the correct length of a half -wave 

aerial may easily be found. Expressed mathemati- 
cally this is : 

Length of aerial in feet 467.4 or 467,400 
Me /s kc /s 

Obviously if one intends to cover a certain band 
(say 20 to 40 metres) the length chosen would be 
such as to resonate in the centre of the band (30 
metres in the case of the figures given). 

Experimental Ideas 
Having found the requisite length, the next 

problem is to decide on the type to use. It will 
probably be found that the full length is too great 
to be accommodated in the garden space available. 
The aerial niay then be folded, and there are some 
interesting fields for experiment here. The 
connection to the receiver or transmitter may be 
taken to the centre of the half -wave aerial, and 
the two side pieces may be folded back upon 
themselves, keeping them on a level plane or 
raising them above one another. The connecting 
point will vary according to the type of feeder used. 
Ordinary twin -flex of the plastic type can be used, 
and will stand quite a lot of bad weather. By 
adopting a Y -match or Delta connection maximum 
results may be obtained with quite 'simple experi- 
mental adjustments. A length of wood or ebonite, 
6in. long, should be provided with a hole lin. from 
each end. The ends of the flex should be threaded 
through these and attached to the cut ends of the 
aerial at the centre. The two ends should then be 
tied with a length of cord which may be doubled - 
in the form of a half -hitch and held in position with 
ordinary plastic garden clothes pegs. By this 
arrangement the two ends of the aerial may be 
slid apart, whilst the strip of wood may be slid 
down the flex so that the triangle formed by the 
two ends of the flex and the centre space in the 
aerial can be gradually enlarged. The optimum 
position can thus be found on an actual transmission 
and the final arrangement determined upon with 
certainty. 

Rotating Arrays 
Obviously, for the very short waves, the aerial 

will only be from 3ft. to loft. in length, and at this 
size they are more conveniently made from metal 
tubing. Ex- Government car aerials, R.A.F. dinghy 
aerials and similar apparatus are readily available, 
and are generally of durai tube, which is strong and 
light. Thus an aerial with reflector and even 
directors may easily be supported on a short mast. 
and may be made so that it can be rotated to cover 
any given direction. "It must be remembered, how- 
ever, that if a transmitter is radiating a signal from 
a vertical aerial it will be necessary to employ a 
vertical aerial at the receiving end to obtain 
maximum results, but this should not worry the 
listener unduly, as mist amateurs using rotatable 
arrays adopt the horizontal scheme for a number of 
reasons. Firstly, it is much simpler to erect and 
control ; secondly, most amateurs find that signals 

(Continued on page 318) 
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EILECTRADIX-=- 
for Best British Bargains 

D.C. DYNAMO BARGAINS. .Crypto 
shunt, 35 volts, 35 amps., 2,000 r.p.m., 
£151101 -. Crypto 27132 v.,.9 amp., 2,500 
r.p.m., £10. G.E.C. Compound, 50168 
volts, 1018 amp., 1,000 r.p.m., £151101 -. 
Mawdsley 240 v. 2 -amp shunt 2,500 r.p.m., 
$41101 -. Leese Neville shunt, 30 volts, 5 
amp., 2,000 r.p.m., £21151 -. 24 -volt, 30 -amp. 
shunt, 2,000 r.p.m., 401 -. 12 -volt, 30 -amp., 
2,000 r.p.m., 251 -. Carriage extra. C.A.V. 
12 -volt D.C. Dynamos for Windmill work, 
10 amps., 60011,000 r.p.m. shunt wound, 
totally enclosed, shaft extension at both 
ends for prop., new condition, 10k x Sin. 
dia., weight 24 lbs., 501 -..':Carriage 51- 
extra. 

MAGNETS. New alloy 
perm. magnets by Swift 
Levick, instrument type, 
machined and drilled, useful 
for polarised Relays, Mirror 
Galvos., M.C. Meters, elec- 
tric guitar construction and 
many other purposes. Circu- 

lar Horseshoe type, l ¡in. dia., sin. thick, 
Ain. polar gap, drilled poles, weight 2 ozs., 
lift 3 lbs., 316 each, or four for 101 -. Send 
for Special Magnet Leaflet. 
ELECTRO MAGNETS. 6 volt D.C., 
weight 10 ozs., double,coil, lift 4 716. 
AUTOMATIC Cutin- Cutout for Bat- 
tery Charging, non- mercury for 12 -18 -24 
volts up to 25 amps. Compound wound 
coil with 'laminated contacts, three ter- 
minals, on bakelite base 31in. x 34in., 
and enclosed in bakelite case, 1216. 
RELAYS, open type with heavy contact to 
carry up to 10 amps, 24 volts 'D.C., 716. 
Relay and Rectifier unit D.P.C.O. relay 
and metal rectifier, 516 postage 116 extra. 
VARIABLE RESISTANCES, slider type 
laminated brush gear 3 ohms, 10 amps, 
1716. 6 ohms, 6 amps, 1716. 1.2 ohms, 
15 amps, 1216. Rotary resistances com- 
prising resistance mats and radial stud 
switch and contact arm 10 ohms, 18 amps., 
301 -. Carriage 216 extra. 
LIGHTING PLANTS. 500 watt Villiers 
portable plant, 2 h.p. single cylinder; 4 
stroke air -cooled vertical petrol engine,. 
direct coupled to ar118 -volt, 30.5 amp. 
D.C. shunt dynamo, speed 2,000 r.p.m., 
£171101- ; or with 3 circuit charging 
switchboard fitted 5 meters, 3 variable 
resistances, field regulator, 3 cut -outs and 
terminals in pressed steel ventilated case, 
with Connecting plug, £23. All in new 
condition. 1 K.W. Villiers portable petrol 
sea, 35 volts, 35 amps, 2h h.p. engine, 
$271101 -. 
MICROPHONES.The Lesdix table mike; 
high -grade carbon inset in polished bakelite 
case with transformer and mounted on 
bakelite base, 1216. G.P.O. carbon insets, 
216. G.P.O. mike buttons, 316. The Tannoy 
hand mike, multi carbon type, in metal 
case, with switch in handle, ideal for out- 
door sports meetings. In new condition, 
5/- each, post II -. Moving coil hand mike, 
516, post II -. 
METERS. D.C. moving coil voltmeters, 
double range 0 -25 and 0 -150 V panel type, 
31in. dia. knife pointer, 101 -. Ammeters, 
D.C. . moving coil, 41in. flush, 0 -20 amps, 
I0/ -. 
HEADPHONES for use with crystal 
sets, ligitweight, bakelite case and caps, 
metal headband and cord, SI -, postage 9d. 
Single L.R. 'phone with metal headband 
and cord, 21 -. 
PARCELS. 1016. useful oddments for the 
junk box. All clean, dismantled from 
Government and other surplus apparatus, 
716 post free. (Not for Overseas buyers.) 

Please include postage for mail orders 

ELECTRADIX RADIOS 
214, Queenstown Road, London, S.W.8 

Telephone : MACaulay 2159 

MAINS TRANSFORMERS 

16/6 POST PAID 
NEW GOODS \tl'I' SI ItI'Lt:S 

FULLY GUARANTEED 
Primaries for 200.'230 250v. Drop through 
chassis type with top shroud. Interleaved 
and wax impregnated windings. Screened 
primary. 
(a) 250-0-250v. 60 mA., 6.3v. 3 A:: 5v. 2 A,, 18 /6 
(b) 250- 0 -250v. 60 mA., 4v. 4 A.. 4v. 2 A.. 16/6 Following . Types have UNIVERSAL 
L.T. Windings, 0- 4 -6.3v. 4 A. C.T. 0 -4 -5v. 2 A. 
'This means that either 4v. or 6.3v. valves 
may be used with either 4v. or 5v. rectifier. 
(c) 250 -0 -250 v. 80 mA. ... .., .... 19 /- 
(d) 300- 0 -300v. 80 mA. ... ... ... 19/- 
(e) 350 -0-350v. 80 mA. ... ... ... 19 /- (f) 250-0-250v. 100 mA. ... ... .... 22/- 
(g) 300- 0 -300v. 100 mA. . 22/- 
(h) 350- 0 -350v. 100 mA. ...!' .. 22/- 

Upright Types Fully Shrouded. . 

(i) 350 -0-350v. 150 mA., 0- 4 -6.3v. 6 A. 
C.T. 0 -4 -5v. 3 A. . :. - 39;- 

(j) 425- 0 -425v. 180 mA., 6.3v. 4 Á. C.T. 
6.3v. 4 A. C.T. 50. 3 A. . ., 44/6 

10,000 VALVES IN STOCK 
Cet the valve you want by return C.O.D. 

at standard B.O.T. prices. 
MINT DETECTOR AMPLIFIERS 

3 valve R.C. Midget Amplifiers with three 
IT4 valves in ceramic holders, 22/6. 

.3 AMP. LINE CORD 
60,70 ohms per ft. 2 -way, 1/8 Yd. ; 3 -way, 

1/9 yd. EX GOVT. 'BARGAINS 
In response to many requests from clients 
all over the country we have decided to 
stock carefully selected items of ex Govt. 
equipment -NO JUNK -all in new condition 
and the best value in the U.K. If interested 
please include extra 214. stamp for 
ILLUSTRATED LIST. 
NEW GOODS ONLY, C.W.O. or C.O.D. 

ALL ORDERS POST FREE , 

COULPHONE RADIO 
,` The Return of Post Mail Order Service." 
58, Derby Street, Ormskirk, Lancs. 

Send 214, stamp for 48 -page catalogue 

SAMSON'S SURPLUS STORES 
M.('.R.1. .IINIATURE RECEIVERS. - 
A few still in stock. Frequency range 
20 -3,000 metres. Complete in every respect with power pack to operate on 90 -250 A.C. 
or D.C., 2 batteries, earphones, aerial, earth. 
valves, 4 IT4's. 1 IRS. Brand new and sealed in makers' carton, £10.10.04., carriage 
2/3d. No C.O.D. 
EX -GOVT. MAINS TRANSFORMER. - 
200.0.200v. 50 m /a., 4v. 4a:, 4v. 4a:: 4v.- 4a., 
6.5v. C.T. sa. Input 110- 250v.. 50 cycles. 
Size 61ín. x 41n., x 3in. Brand new. 27/8d., carriage 1 /4d. 
EX -GOVT. E.H.T. TRANSFORMERS.- 
Primary 115v., tapped secondary 1,500 and 
2,000v. 6.3v. 4a., 2.5v. 2a. Two can be used for 4,000v. and 230v. input. Brand new. 
15. -, postage 11-. 
MINE DETECTOR UNITS. -Wonderful 
component value, comprising of 3 IT4 
valves and bases. 9 condensers, volume con- trol. resistors, etc. Brand new. 19/6d. Postage 1 /4d. IT4 valves sold separately, 
6 /Bd. each. 
A.M. TANNOY LOUD HAILERS. 
71in. die. in wodden case with carrying 
handle. As new, 22/8d.. carriage 2 / -. R.C.A. 8v. VIBRATOR POWER PACKS. -Output 275v. 80 m /a. Complete with vibrator, 0Z4 rectifier, lift. long cable with 
poower s itch 

fuses and instructions. 32/8d. 

CO- AXIAL CABLE.-30ft. length of cable, 
80 ohm. A Pye male connector each end. 
Brand new. 8 /8d., postage 1.' -. 
RECORD BOND TESTERS. Brand new. 
17/8d. 
CROMPTON PARKINSON F.G. -4lin. 
0 -60 A.C. Ammeter. Brand new. 25i- ,postage 
1'3d. 
61n. F.G. MASTER VOLTMETER.- 
0 -20v. A.C. Brand new. 17'8d., postage 31 -. 
169/171, Edgware Road, London, V.2. 

i Tel.: PAD 7851. 
125, Tottenham Court Rd., London,W.l. Tel.: EUS 4982 
All orders and enquiries to our Edgware 

Road branch, please. 

The "Flexile Quina" at Work 
" When soldering an aerial, son, 
With FLUXITE, make sure' when you've 

done 
And you've got it all fixed 
That it hasn't got mixed 

With a trolley -bus wire / It's no'fun 

See that FLUXITE is always 
by you -in the house -garage - workshop - wherever 
speedy soldering is needed, 
Used for over 40 years in 
government works and by 
the leading engineers and 
manufacturers. Of all 
ironmongers -in _tins, 

10d., 116 and 31 -. 

To CYCLISTS : For stronger, 
wheels that will remain round 
and true, there's a time tested 
tip. Tie the spokes where they 
cross with fine wire and SOLDER. 
It's simple - with FLUXITE - 

but IMPORTANT. 

The FLUXITE GUN puts 
FLUXITE where 
by a simple 
pressure. Price 
216, or filled, 
316. 

you want it 

ALL HECN6ttICS W /LL14IVI 

UXITE 
IF SIMPLIFIES ALL SOLDERING 

Write for Book on the ART OF SOFT " 
SOLDERING and for leaflets on CASE- 
HARDENING STEEL and TEMPERING 
TOOLS with FLUXITE, also on " WIPED 

JOINTS." Price Id.. EACH. 

FLUXITE LTD. (DEPT. W.P.), 
BERMONDSEY ST., S.E.I. 
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(Continued from page 316) - 

from a horizontally polarised aerial follow the 
contour of the earth better and carry farther. 
However, all B.B.C. medium- and long -wave trans- 
mitters use vertical aerials and best results are 
therefore obtained on these stations with vertical 
receiving aerials. 

It will pay every listener who is anxious to get 
the very best from his equipment, whether it is a 
simple receiver or a multi -band transmitter,' to 
spend a week -end or two in trying out different 
arrangements until he finds one which suits his 
own local geographical position and equipment in 
use. 

Disc Recording equipment 
An Outline of the Apparatus Reqúired -with a Survey of Commercial Equipment 

READERS interested in dise recording have 
complained of the difficulty Of obtaining 
suitable apparatus, -ancl it is unfortunately 

true that much of the recording gear on the market 
at present belongs to the professional class, in that 
it is expensive by amateur standards. By all 
means experiment with old moving -iron pick -ups 
as cutter -heads, or even dabble witlr plain aluminium 
discs, but do not expect to make high -quality 
recordings by such means. 

Basic Equipment 
Let us consider the elementary requirements. 

These are : A blank recording disc, clamped on a 
steady, vibrationless turntable rotated at constant 
angular velocity ; a cutter -head, traversing evenly 
across a disc radius and bearing's stylus correctly 
ground and mounted, that modulates laterally the 
cut groove according to the signals fed to it ; a 
programme -source, such as a radio tuner or one or 
more microphones, with suitable voltage pre- 
amplifiers, feeding the main recording amplifier 
as distortionless as possible and with ample power - 
handling capacity to operate the cutter -head. 
Useful additions, vital for first -class work, are tone - 
control or equaliser stages to control the frequency 
characteristics, with monitoring equipment and 
volume indicators. Refinements include low -power 
microscopes to examine the cut groove, multi -speed 
turntables and scrolling devices. 

The available equipment will be reviewed later, 
but first comes an analysis of individual items. 

Recording Discs (Blanks) 
In this country only one main type of direct -cut 

disc is available. This is the M.S.S. -Watts dise, 
consisting of a thin (6 mils.) layer of black cellulose - 
nitrate lacquer on a base of aluminium or zinc. 
It is obtainable in diameters of 5, 6, 8, 10, 12, 13, 
16 and 17 1in., single or double -sided. The larger 
dises are used single -sided for masters from which 
pressed copies can be made. Normally no copies 
are required, or these are made by direct re- record- 
ing (" dubbing "), and the disc as cut is played - 
back immediately without processing of any sort. 
These discs have low surface = noise, good response 
capabilities, are not breakable and have a long life 
if properly treated. 

Turntables 
The rotational speed must be constant within 

narrow limits under different conditions of cutter - 
loading. The turntable must have good bearings 
and be accurately balanced. All the recorders 

tabulated below, except the C.D.P. recorder, have a 
rim -drive through an idler wheel, and so apply 
the driving torque at maximum diameter from a 
fractional- horsepower synchronous motor mounted 
on vibration absorbers. The C.D.P. turntable is a 
heavy, machined casting into which is built the 
rotor of Simpson -type synchronous motor, and the 
corresponding stator is A.C. energised by the mains 
input, the driving torque being applied at 103in 
diameter in a I3in. diameter tr,ble. 

Cutter -heads 
In most cases these are balanced- armature moving 

iron types, although piezo- electric cutters are also 
available. The design of cutter -heads presents a 
wide variety of complex problems ; for example, 
the difficulty of obtaining satisfactory damping over 
a range of temperature and simultaneously achieving 
an even frequency characteristic. Moving -iron 
heads have a " cross -over" point at which the 
response changes from constant- amplitude to 
constant -velocity ; this point depends on the damp- 
ing used, and must be known so that it can be 
corrected in play -baék. 

A gruelling test for evenness of a cutter -head is to 
record some programme for 15 -20 seconds, then drop 
the stylus of the play -back pick -up into the first 
groove of the cut disc and continue recording with 
the equalised output of the play -back channel feeding 
the recording amplifier and cutter. By this 
means is generated a series of 15 -20 second bands, 
first the normal recording, then a recording of the 
replayed recording followed by a second re- record- 
ing, and so on. analogous with a series of reflections 
in two parallel mirrors. 

Styli 
A stylus is a machine -tool and must be accurately 

made. Sapphire is the best material. It is next 
in hardness to the diamond, and takes a high 
polish without irregularities ; this polish is applied 
to the cut groove. Steel and alloy styli are readily 
obtainable and much cheaper than sapphire, but 
they have a small useful life and may lose their edge 
suddenly in the middle of a recording. Sapphires 
are brittle and need careful treatment, but they can 
be . resharpened (relapped) as required ; this 
should be clone only by the makers, since it is a 
highly specialised art. 

Swarf -removal Devices 
A 12ín. disc can yield a third of a mile of offcut 

swarf, which must be rapidly removed in case it 
fouls the stylus. Electrostatic attraction between 
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swarf and disc makes this difficult. Long, flat 
brushes lying across the turntable are standard on 
most recorders, or can be bought separately. A 
soft paint brush held in the hand is a useful auxiliary. 
Turning the stylus very slightly in the cutter -head 
helps to throw swarf to the centre of the disc, 
and so does advancing the line of traverse of the 
stylus relative to the radius through the centre 
of the turntable. The B.B.C. have an air system 
in which the swarf is sucked away continuously. 
Swazi is highly inflammable and must be carefully 
disposed of. 

Recording Amplifiers 
Commercial amplifiers are available, each usually 

designed for use with a particular recording head. 
Home -built equipment can give excellent results 
if' properly designed, and may include personal 
preferences in switching, layout, dial arrangements, 
etc. The main requirements are 10 -15 watts output 
at low distortion, negligible hum level, noiseless 
switching and volume control. Sound construction 
from reliable components is essential. In general, 
push -pull triodes (PX4 or PX25) or tetrodes with 
negative feedback (6V6 or KT66) will be necessary. 

Programme Sources 
Radio tuners should present no difficulty. Micro- 

phones must be geed ; carbon buttons and cheap 
P.A. models' are useless. For general- purpose 
work a good moving -coil model is suggested. Ribbon 
microphones are more expensive, but have 
directional properties useful in multi- microphone 
work with orchestras, or singers with piano accom- 
paniment. Do not Use ribbon instruments out of 
doors, or for close speech. 

It is as Well for beginners to experiment by 
recording B.B.C. programmes, where problems of 
pick-up and balance have been solved in the trans- 
mission chain. 

Play -back Pick -ups 
The pick -up is best mounted on the recording 

turntable. It can then bo used to cheek quality and 
volume directly, even during recording. Heavy or 
highly- damped pick -ups aro had enough for shellac 
pressings, but they spell disaster for direct record- 
ings on lacquer, even with trailer needles. Ilse 
one of the recent lightweight pick -ups, with a small 
moment of inertia and low head- weight, preferably 
with a sapphire stylus. The makers will be able 
to indicate the bass -correction needed to give a 
substantially flat overall response. Fibre or thorn 
needles must not be used on lacquer, since they are 
rough and leave a fine dust of broken particles in the 
cut groove. 

Details of Available Equipment 
We come now to a survey of equipment on the 

market. This will be outlined maker by maker, and 
full specifications can be obtained from the 
individual manufacturer. Some of it is for pro- 
fessional use, and price may rule this out for the 
purely amateur experimenter. 

E.M.I. (" His Master's Voice ") recently marketed 
the 2300H recorder, a complete equipment in three 
portable cases --(1) record cutter and play -beck 
pick -up, (2) amplifier and (3) loudspeaker, micro- 
phone and leads. The eight -watt amplifier has five 
valves. 'A rihben microphone' -is used The whole 

unit works on 200 -250 volts, 50 cycles supply, and 
can be used for P.A. Retail price is £235. Also 
available 'from E.M.I. is the Type 14 lightweight 
play -hack pick -up, which costs £4 16s. 8d. with 
bass -correcting and matching transformer (output 
1.5 volts) or less transformer £3 1 Is. 8d. (output 
6 mV.). 

The M.S.S. Recording Co., Ltd. make a portable 
recorder, type PR /4B. A four -stage amplifier is 
built -in. Three stages are used for play-back ; the 
speaker is in a separate case. Groove spacing is 
adjustable. Price £150. M.S.S. else make type 
ED45 recorder -only unit, with a 2,000 -ohm head, 
cutting 90- grooves /inch. This costs £57. Cutter - 
heads, types CH /2A and CH /4A, are sold separately. 
M.S.S. sell a range of play -back pick -ups, styli 
and other apparatus, and they make recording 
blanks in all sizes. The new LED lightweight 
recorder has recently been produced. 

Birmingham Sound Reproducers: have the 
AR33C recorder, using a 15 -ohm head, taking 10 

.watts peak. A Connoisseur play-back pick -up is 
fitted. Price £160. Recording amplifier type RT 
has input switching, volume meter, and bass and 
treble equalisers built -in. Output is 20 watts 
maximum. Price £60. This firm also make moving - 
coil and ribbon microphones and amplifiers, and 
they handle styli, blanks and speakers. They now 
make a replay motor and turntable at £3 5s: 

The Grampian type SR2 recorder cuts inside -out 
or out -in at either 96 or 110 grooves/inch. The 
cutter is to B.B.C. specification. An E.M.I. No. 12 
pick -up is mounted for play -hack. The 10 -watt 
recording amplifier, type RA2, includes microphone 
mixing, output meter, play -hack equaliser, and loud- 
speaker. Ten watts are obtained from pùsh -pull 
PX4s. 

Grampian also market recording heads, a dual - 
speed recorder for studio use, loudspeakers, and 
microphones. 

Bourne Instruments make the cheapest recorder 
available, with a 15 -ohm head cutting at 95. 
grooves/inch and the turntable -drive referred to 
above. Price £32. The balanced -armature head 
costs £6. Average modulation is given by 1 watt. 
C. D. Pickersgill, of Bourne, has recently developed 
a modified version of this recorder, cutting a micro 
groove giving 10 minutes playing -time on a 12in. 
disc. - 

S. G. Brown produce a 13ín. portable recorder, 
complete with S.T.C. microphone, amplifier, speaker 
and pick -up for £210. The recorder only, with 15- 
ohm cutter, volume meter and Connoisseurpick-up, 
will work with a 10 -watt amplifier and costa £130. 
S. G. Brown can supply recording accessories. 

Technifon Ltd. make sapphire styli fer recording 
and play -back purposes, and they have a'regrinding 
service. Their type TG2 traverse gear is .designed 
for 1.2ín. or 13in. turntables, taking itredrit ?e from 
the-turntable shaft through a worm.' ''-With a 4- or' 
15 -ohm cutter head this costs £2L Feedsérews can 
be supplied for 96, 104 or 120 grooves /inch, inside= 
out or out -in. Technifon supply cutterheads 
separately, such as the CL4, at £10, and also make 
turntable units and pressings from masters. . 

Cosmocoid Ltd. make a pieze :Crÿstäl' recording 
head, -which can be loaded ,t4 cut a' "required 
frequency-chatacteiigtie. 'They.also make pick =iíps, 
in particular the ''GP12. - 
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The E.M.I. type 14 pick -up has already been 
referred to. Other lightweight types suitable for 
lacquer recordings are the Connoisseur, made by 
A. R. Sugden, Ltd., and the Decca pick -up, recently 
released by the Decca Record Co., Ltd. 

In addition to the major items used for recording, 
a large assortment of accessories -swarf brushes, 
stroboscopes, cable, dise envelopes, sound -proofing 
material -can be had from a number of suppliers, 
including Simon Sound Service and the University 
Recording Co. 

For general- purpose work a good moving -coil 
microphóne is the type A (25 ohms) unit made by 
Vitavox Ltd. This firm also make other micro- 
phones and a range of loudspeakers. 

Troc e N otes 

Addresses of Firms Mentioned 
Bourne Instruments, Bourne, Lines ; S. G.Brown 

Ltd., Shakespeare Street, Watford, alerts ; Bir- 
mingham Sound - Reproducers Ltd., Old Hill. 
Staffs ; Cosmocord Ltd., Enfield, Middlesex ; 

Decca Record Co., Ltd.; 1 -3, Brixton Road, London, 
S.W.9 ; E.M.I. Sales and Service Ltd., Hayes, 
Middlesex ; Grampian Reproducers Ltd., Hanworth 
Trading Estate, Feltham, Middlesex ; M.S.S. Re- 
cording Co. Ltd., Poyle Close, Colnbrook, Bucks ; 

Simon Sound Service, 48 -50, George Street, Portman 
Square, London, W.1 ; A. R. Sugden and Co. 
Ltd., Brighouse, Yorkshire ; Technifon Ltd., 99, 
Belgrave Road, London, S.W.1 ; University Record -' 
ing Co.: 16, Burleigh Place; Cambridge ; Vitavox 
Ltd., Westmoreland Road, London, N.W.9. 

New Ekco Mains -battery Portable 
EK. COLE, LTD., have just announced for 

immediate release the Ekco " Stroller " 
(Model MBP99), an attractively styled A.C. /D.C. 
or battery portable, at 19 gns. (including tax and 
long -life batteries). 

The set is a four -valve, plus rectifier, all -wave 
superhet portable operating on A.C. /D.C. mains 
or from all -dry batteries, incorporating in -built 
frame aerials. In a grey lizard " rexine " covered 
case with 'easy -grip carrying handle, and with 
tuning escutcheon and speaker grille in an attractive 
new " opal " plastic material. 

Special attention to the circuit design with the 
use of miniature valves ensures economical con- 
sumption on both mains and battery. 

High quality of reproduction is achieved by the 
Use of seleëtive negative feed -back over the output 
stage. 

. Double -pole switching, isolation of battery 
compartment and other I.E.E. and B.S.I. safety 
precautions have been included. 

New Mullard Booklet on Industrial Valves 
MÚLLARD ELECTRONIC PRODUCTS, LTD. 

have published a new booklet giving particu- 
lars of a wide range of valves and electron tubes 
suitable for industry and communications. 

The booklet, in four colours, contains 23 pages. 
It is the .first comprehensive one of its kind yet 
produced by the. company, which periodically 
issues information of use to engineers. The contents 
include abridged data on a complete range of 
general- purpose valves, transmitting and industrial 
power valves; on cathode ray tubes and photo- 
graphic flash tubes ; on photocells, thyratrons and 
other special valves. 

Ten thousand copies of the booklet are ready for 
general issue to industrial, electronic and communi- 
cation engineers. 

Advance Components 
ADVANCE COMPONENTS LTD. advise us that 

the damage to their factory caused by the 
recent fire is not as extensive as was at first feared, 
being confined chiefly to office buildings and one 
corner of the works. 

They have been able to resume production after 
a break of two days, but deliveries of several items 
from their range of signal generators and constant'' 
voltage transformers may be delayed through the 
occurrence. 

However, they are now in a position to quote 
a specific delivery time for all items from their 
catalogue. 

New Philips Table Radio 

PHILIPS 
ELECTRICAL LTD. announce the 

introduction of a new table radio receiver 
incorporating a unique bandspread arrangement 
which produces a stability on short -waves hitherto 
unobtainable. 

The receiver (Model 681A) is essentially a high - 
class set in which nothing has been spared to give 
absolutely first -class performance and quality and 
it caters especially for the man whose interest 
does not stop short at the medium- and long -wave 
programmes but who looks as well for good short- 
wave performance. 

This has been achieved by the use of the " double 
superhet " principle which reduces short -wave 
listening, from the tuning and station -logging point 
of view, to the same order as its medium -wave 
counterpart ; that is to say, the dial space allotted 
to each short -wave band is of the same order 
as that allowed for medium -wave coverage and each 
band is spread electrically over the entire scale 
of 180 deg. 

Furthermore, the stability and logging facilities, 
on short -waves, are as good as on the medium - 
waves. Even on 11 or 13 metres the tuning remains 
constant when the set is subject to vibration, and 
the drift is less than the width of one broadcast 
channel. 

On the L.W., M.W., and general coverage bands 
the bandspread frequency changer is inoperative 
and the normal superhet function is followed. 

On bandspread, the R.F. valve is made to become 
a wide band amplifier covering the half megacycle 
required. The bandspread frequency changer is run 
is a fixed frequency oscillator on each band (hence 
the high stability) and converts the signals incoming 
at the aerial on the selected 'short -wave band into 
the range 2.75 -3.25 Mc/s. The normal frequency 
changer then acts as a superhet receiver tuning over 
this range to give the 2nd I.F. .of 452 Ke /s. 

The price is 38 guineas plus P.T. . 

www.americanradiohistory.com

www.americanradiohistory.com


August, 1949 

SPARKS' 
DATA SHEETS 
Provide detailed Instructions with 
Clear. Full -size Assembly Plans of 
TESTED AND GUARANTEED 

DESIGNS. 

SUMMER RADIO 
During the Summer months, when 
your thoughts turn to Hiking. Cycling, 
Camping, Boating. Motoring and 
Picnics, take along one of the follow- 
ing All -Dry Battery Sets which have 
been designed for such purposes. 
THE " CRUISER." A fine 3 -valve 
T.R.F. set. Safe in any area when 
used with a short aerial. Speaker 
results on M.L. Waves, 2/6. 
THE " PORTABLE FOUR." No. 
LO /16. An efficient .4 -valve T.R.F. 
self- contained portable. Medium- waves. 
Good range on speaker. 216. 
THE THREE -VALVE PORT- 
ABLE." A very popular model. M. /L. 
waves. Speaker results. Size 9x6x4ins. 
Self- contained. No aerial needed. 2/6. 
THE " TINY TWO." A very compact 
little set for " Individual Listening" 
to the " Local " stations on self-con- 
tained ilin. speaker. Med. waves only. 
Size 5ix51x51ins. No aerial required, 2/6. 
THE ' POCKET PAK." A single- 
valve portable to pop in your pocket. 
Self- contained. Med. waves. An ideal 
companion for hiking, etc.. 2/6. 

ORDER NOW. ALL COMPONENTS 
AVAILABLE. 

The above are only a few of the many 
designs available in Sparks' Data Sheet 
form. Send stamp with order or for 

Latest List. 
" YOU ARE SURE OF A SQUARE 

DEAL FROM SPARKS" 
L. ORMOND SPARKS (P), 

9, Phoebeth Road, 
Brockley, S.E.4. 

('Phone : Lee Green 0220.)-I 

" YOU CAN RELY ON US " 
FOR 

CLEAN COMPONENTS AT COMPETI- 
TIVE PRICES 

LOOK - 
SPECIAL OFFER. -6K8. 6X7. 6Q7, 6V6, 

5Z4. each 7/6. Set of five. 35!-. Brand 
New. not Ex -Gov., by famous makers. 

LOUDSPEAKERS -311n. P.M., 10/6 : Sin, 
P.M., 9/9 (with dust cover). 61ín. P.M.. 
Goodman, 12!6 ; with Transformer, 17/6 
R. & A. 8ín. P.M. with transformer, 18)6. 
All brand new. 

SPEAKER TRANSFORMERS.-55 1 
Pentode, .4/6 : 4 Ratio. 816 & Midget type 
for Portables. 4/3. 

ELF.CTROLYTICS. -16 mid. 350 volt 
Alumintam (Small), 2/6. 32 mid. 350 volt 
Aluminium (Small), 3,, -. 16 mid.. plus 8 
mid. 450 volt, 5 /6. Host of others. 

VARIABLE CONDENSERS. -Single Sec- 
tion .0005 mid., 3'6. Twin gang. .0005 mfd. 
with trimmers, 818. Twin Gang midget, 
0005mfd. with trimmers. 10 /6. Reaction 

type Mica spaced .0003 mfd. or .0005 mfd.. 

I.F. TRANSFORMERS. -465 k /cs iron - 
cored, 5/3 each. G.H. 485 }tics. iron- cored, 
2Iin. high x Ilia. x lin.. 6/3 each. 

COILS. -Wearite " P " Coils all types, 3!- 
each. Full data in our price folder. 
Superhet coils, matched pair SWJMW /LW 
boxed with circuit for triode hexode F.C., 
8'6. 

RESISTANCES. -i watt, 3d. i watt, 4d. 
1 watt. 8d. 

CONDENSERS.- Tubular, up to .1 mfd., 6d. 
25 mfd.. L-. 25 mfd: 25 voit, 1/6. 

Write, telephone or call for 
FREE Price and Data Loose Leaf Folder 

containing Blueprints. 2íd. stamp. 
RADIO SERVICING CO. 

444, Wandsworth Road, London, S.W.8 
Telephone : MACanlay 4155 

77, 77A, Bus, 26, 28 Tram. S.R. Station - 
Wandsworth - Road 

PRACTICAL WIRELESS 

I. BULL 

BRITISH, 
American 
BATTERY, 

A.C. 
end 

UNIVERSAL 

TYPES. 

141 

& SONS 

BRITISH VALVES. 10.000 /IN 
STOCK, from 5110. All at B.O.T. 
prices. Order C.O.D. any type you 
require -we may have it, or an equiva- 
lent, even if it's rare and difficult. 
EQUIVALENTS CHART with quick 
Reference Index, 1 /8. 

Lists sent FREE on request. 
We particularly wish to inform all 
readers of " Practical Wireless " that 
we hold stock of HIVAC. - XH and 
American IT4 Valves (and holders) as 
used in the PERSONAL PORTABLE 
described in the April issue of this 
paper. 21in. CELESTION L.S. also 
available. 
SERVICE SHEETS. Our best selec- 
tion, 10/6 per doz. We shall endeavour 
to include one sheet of your own choice 
with every dozen, if available -FREE. 
BOOKS. Special new list ready, 
particularly recommended. " Radio. 
Television and Electrical Repairs," 
448 pages, 400 illustrations, 10,6. , Radio Craft" American Library, 
10 books, 35/ -. 
SPEAKERS. -3ín, P.M., 12' -: Sin., 
15' -: lin. 16/6; 10in., 30/ -: 12in., 45/ -. 
21in. CELESTION L.S. also available. 
EXTENSION SPEAKERS. -The wen - 
known Reece -Mace complete with 
volume control, 3 ohm speech coil, 
walnut finish. reduced from £3 3s. to 
39/8: tin. Extension, 151 -. 
CABINETS for 3fin. Speakers. 8 / -. 
METERS. -Pifco All in One Radio- 
meter, A.C. and D.C., 25 / -. Avo Minor 
Universal, £8 /e / -: Ayo 7. 219/10/ -: 
Avo 40, 217/10/ -. Taylor Valve Tester. 
£22; and the whole range 120A Junior 
Universal Meter, 70A. 75A, 65B. Cata- 
logues on application. 
PANEL METERS -2in. flush mount - 
ing M/C 0.300 micro-amps full scale. 8/3. 
TRIMMER TOOL KIT. -New . Im- 
proved Master Kit comprising 10 well 
made tools in wallet, 30/ -. - SOLON 
Soldering irons: Pencil bit, 211 -; 
Oval bit,' 19/6. 
ENGRAVERS. -Vibro -Arc metal en- 
graving pen, 15/ -. Vibro-tool. heavier 
model and operating off mains, 52'6. 
Manual free. 
MONO -GOLD EMBOSSING KITS, 
716. PORTABLE - SEWING MA- 
CHINES. 94/8. CAR . RADIOS. 
Clearance Offer: 5 valve Superhet 6 v. 
Ace Model. £13/13/9. CAR AERIALS. 
-Loop, 22/8; Running Board, 19/6; 
Telescopic de Luxe, heavily plated, 
Bumper Aeri 1, pDlated, 22/6. TELE. AERIALS.- Aerfalite Indoor Lott 
Aerial, 21115/ -; D.P.M. Dipole W!Re- 
fleeter. Mast Fixing, .23/18 / -. -TIRE 
Dipole W /Reflector Chimney Lash- 
ing, 25/8/6. ALSO TVA). Dipole. with 
wall Bracket and Arm. £1151 -. TVB2 
Dipole with cast wall Bracket and 
Arm (De Luxe), 22/7;3, TVA3 Dipole 
with Chimney Bracket. lashings, O. 
TVAS- Dipole adabove with Reflector, 
£3. TVA8 4- Element Higain Array, 
3 Reflectors and Dipole 24/10/, 
Special 10 -Foot Sectional Rods, 5/6. 
Telescopic, D 'oral Rods (9f t.), 10 / -. 
TRIPLETT American Multimeter, 
212/12/ , VARIABLE CONDENSER. - .0005. _Midget two -gang fitted with 
trimmers and complete with Perspex 
dust cover. These condensers made by 
" Plessey ". Price 712 each. 

Please mark envelope P.W. 

RADIO BÚits 
246.HIGH St HARLESOIN iu . 

VALVES 

LYONS RADIO 
3, Goldhawk Road, 

Shepherds Bush, W.í2 
Telephone : Shepherds Bush 1729. 
DYNAMOTORS TYPE DM -32 -A. 
A most useful rotary converter made by 
Weston Electric Co. Measures 21ins. dia. 
x 41ins. on base plate fitted with 3 -pin 
socket. Input 24-28 v. D.C., output 
230 -250 v. D.C. at 60 mla. Casing soiled 
and dented but all Dynamotors in perfect 
working order and tested before despatch 
PRICE, 1016. Postage, II -. 
MAINS TRANSFORMERS. 
Primary 0 -110 and 230 v. 50 cps. Secs. 
275-0 -275 v. at 75 mla. 6.3 v. at 2 a. and 5 v. 
at 2 a. Drop- through chassis mounting, 
half shrouded, screened, primary. Brand 
new and fully guaranteed. PRICE, 1716. 
Post, 113. 
RECEIVERS TYPE R281ARC5. 
Frequency range 100 -150 mcfs 10 valve 
superhet with 4- 717A's, 3- 12SH7's, 2- 125L7's and I -12A6, 24 v. tuning 
motor, etc. Ideal for 2 metre operation. 
As new and unused. PRICE, 551-. Carriage, 
216. 
CONNECTING WIRE. 
For wiring extension speakers. bells, etc. 
Made by British Insulated Cables, Ltd. 
Conductor I/20 T.C. pure rubber lapped, 
cotton cvd. and parafnd. In 100 yard coils. 
PRICE : Single, 61- per coil. Twin twisted, 
1316 per coil. Postage, free. 
NEW RADIO PUBLICATIONS. 
Radio Test Equipment, Radio and Televi- 
sion Laboratory Manual, A.C.1D.C. Receiver 
Construction, Radio Anti- interference, 
Radio Experimental Circuits. All 218, 
post free. 
THERMAL DELAY SWITCH. 
Standard " Varley " P pattern for 6 or 4 e. 
operation. Please state clearly voltage 
equired. PRICE, 319, postage free. 

SPECIAL 
OFFER 

HEATER TRANSFORMERS (All 
new and guaranteed). 

2 volt 2 amp. Pri 230v. 50cps. Size 
31in. x II/n. x 2in., 916. 4 volt C.T. 
1.75 amp. Pri 230v. 50cps. Size 31in. x 
!Dn. x 2in., 1016. 4 volt 3 amp. Pri 
210í2301250v. SOcps. Size 2 ¡in. x 21in. x 
21ín., 1816. 6.3 volt 1.5 amp. Pri 230v. 
50cps. Size Ilin. x 21in. x 2in., 919. 
6.3 volt 1.5 amp. Pri 230v. 50cps. 
Size 21ín.. x 3}in. x ilia., 151 -. (Postage 
I1- extra.) 
CHOKES 
Introducing a new range of L.F. chokes 
all new and unused. Each individually 
marked. Type CH4, 10Hys. 75mA 
150 ohms, 419 ; Type CH8. 10Hys. 
IOOmA. 300 ohms, 819 ; Type CH 10, 
15Hys. 80mA. 250 ohms, 819. R'ostage, 
etc., If- extra.) 
MISCELLANEOUS 
Belsol Radio polyscrene cement : loz. 
bottle I Id. ; 2oz. bottle 118 ; 3oz. 
bottle 216. (Postage, etc., 4d. extra.) 
Bel TRF coils for medium and long -wave- 
reception complete with reaction 
winding. Circuit provided -in each box, 
8110. (Postage 8d. extra.) Metal 
speaker grille, size IOin. x IOÿin. 
Pleasant bright or dull copper finish. 
Limited quantity only, 2I- post free. 
6 -vole. Vibrator . transformer. Sec. 
250-0 -250 volts at 80mA., 1016 post free. 

Full Post Order Facilities. 

ALEC DAVIS SUPPLIES LTD 
18, Tottenham Court Rd., London, W.1 

Tel. : MUS. 4539 and MUS. 2453. 
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LASKY'S RADIO 
BRAND NEW AND UNUSED. AMERI- 
CAN AIR CORPS RECEIVER TYPE 
BC624A. 11 Valve superhet. Frequency 
range 1001126 Mc /s. 
Valve line up : 3 9003 ; 1 9002 ; 1 12C8 : 3 
125G7 : 1 12AH7 ; 1 12H6. Dozens of useful 
components, resistances, coils, condensers, 
etc. 
Size : 1511n. x 71ín. x Gin. Weight 28 lbs. 
This unit is the receiver portion of the 
SCR522. 
LASKY'S PRICE 37)6. Carriage 5- extra. 
INDICATOR UNIT TYPE 62. Contains 
20 valves and a 6in, cathode ray tube type 
VCR97 (short persistance'. 
Valve line up : 16 SP61 ; 2 EA50 : 2 EB34. 
Dozens of other components, resistances, 
condensers, coils, crystal, 16 pot,'meters, 
etc. Totally enclosed -in metal cabinet, 
size : -1ß1n. x 81in. x 11ín. Wt. 40 lbs. 
Enamelled black with coloured control 
knobs. 
LASKY'S PRICE. 59/8. Carriage 7,8 extra. 
The type 62 indicator as above. but with 
brand .new. and unused VCR97. 
LASKY'S PRICE. 79/6. Carriage 7 -6 extra. 
E.H.T. TRANSFORMERS' FOR THE 
VCR97 CATHODE RAY TUBE. Speci= 
fications : Primary 200 /250 volts 50 c.p.s. 
Secondary : 2.500 volts 4 m'a. ; 4 volts 
1.1 amp.. : 4 volts (CT) 1.5 amps. 
LASKY'S PRICE. 351 -. Postage 1)6 extra. 
SETS OF VALVES. BRAND NEW AND 
UNUSED. - BY FAMOUS MANU- 
FACTURERS. - NOT -GOVERNMENT 
SURPLUS. <- GUARANTF.EIL- .3 amp. 
range. 61(8G, 6Q7G. 6K7G. 6V6G. 5Z4G. 
PRICE, 35/- THE SET. 
.15 amp. range. 12K8GT, 12K7GT. I2Q7GT, 
35L6G. 35Z4. PRICE 35/- THE SET. 

. SPECIAL THIS MONTH ONLY. THE 
ABOVE SET SUPPLIED POST FREE. 
A 21d. stamp, your name and address (in 
block letters please) will bring our monthly 
bulletin of ex. Government bargains by 
return mail. Our keen prices will save 
you money. 

LASKY'S RADIO. 
370, Harrow Road. Paddington, London. 
WY.9. (Opposite Paddington Ho.pital.) 

Telephone : CUNningham 1979. 
Hours : Mon. to Sat., 9.30 a.m. to 6 p.m. 

Thursday half day. 

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 
KING EDWARD AVE., AYLESBURY 

r Post se unsealed envelope ld. postags J 
Please send me free details of your i 

I, home -Study Mathematics and Radio I 

Courses. 
NAME 1 

ADDRESS I 

P. 99 i 

August, 15.9 

ONDON'CENTRAL 
RADIO STORES 

UNIT 
VALVE 

25. Easily adapted 
SUPERHET RECEIVING 

fo W. 
reception for home use. Contains 
two EF36. two EF39. one EK32, one 
EBC33 valves, condensers, resistances. 
etc. Circuit diagram free with every 
set. 25'- 

PHOTO -ELECTRIC .CELLS. TYPE 
GSle. These cells are gas -filled type 
with caseium cathode. Made by Cintel. 
100 uA/ lumen working volts. 100 D.C. 
or peak A.C. Projected cathode area 
16 sq. cm. Suitable for 16 mm. home 
cinema talkie equipment. safety 
devices, colour- and photo -matching. 
burglar alarms. automatic counting. 
door opening. etc. Brand new in 
original cartons, 42/6. 
CO-AXIAL ('ARIE. 75 OHMS. Suit- 
able for all purposes for television. 
8- per doz. yds. 
EX -GOVT. AMPLIFIER PANEL 
with three IT4 valves. New, 15'-. 
Spare valves 5'- each. 
EX-GOVT. AERIALS. 100 ft. copper, 
ebonite chain insulators, 30ft. guy 
rope. 4/3. 
NEW SMALL SLIDING RESIST- 
ANCE, EX- ADMIRALTY. Suitable 
for voltage regulators, 50 ohms, 0.5 
amp. Dimensions 6 x 4 x 21 high. 6,6. 
MOVING COIL HAND MICRO- 
PHONES, 5/6. 
VIBRATORS. 2 v. input. self- rectify- 
ing type. output approx. 200 v. 60 mA. 
7/6. 
U.S. ARMY MIDGET LIGIIT- 
WEIGHT HEADPHONES. 200 ohms. 
Suitable for deaf aids. 12.6. 
NEW MILLS H.T. UNITS (Everlast- 
ing). 120 v. 600 mA. Will charge from 
6 v. accumulators. 676. 
EX -GOVT. TELEPHONE HAND 
SETS. Self -energising. needs no battery 
or current. Less wall brackets, 7'6. 
VISION UNITS. MODEL 6A. Consist - 
ing of Bin. diameter electrostatic C.R. 
tube, 7 valves, including 4 EF60, pente- 
tiometers, resistances and other asso- 
ciated components. in metal cabinet 
18ín, x 8ín. x 711n. These units are in 
perfect condition. Carriage paid, 
£3 10s. 
INDICATOR UNIT, TYPE 162, has 
the following components : One VCR 
517, one VCR139. one VT60A, three VE65. 
one 6J5, four diodes (two 6 v., two 4 v.,. 
24 v. blower motor. one 0.1 mA meter. 
Carriage paid. £4 5s. 
VALVES. Ex- Government, slightly 
used. Guaranteed. 
TELEVISION DIODES, EA50 and DI. 
3/- each. 
EF36. SP41, MHLD6, X66, 5'- each. 
In lots of six, 4'- each (24 -). 
6.65, EBC33. E1134, 41 each. 
KT44, 807, 6 - each. FF50. 5'- each. 
In lots of six, 4/6 each (271 -). 
Call and inspect lots of other bargains 
when next in our neighbourhood. 
Carriage paid on all goods in Great 
Britain. 

23, LISLE STREET, W.C.2. 
Telephone: GERrard 2969 

Outstanding Offers 
for August 

RECEIVER RI224A. A communications 
receiver of quality and outstanding per- 
formance. Contains the following valves : 

2 VP23, FC2A, 2IOLF and 220PA. Frequency 
coverage is 30-300 metres. Highly com- 
mended for operation aboard trawlers and 
similar craft, and ideal for your " Den." 
Batteries required are H.T. 120 v., G.B. 
9 v., and L.T. 2 v. Circuit diagram included. 
Absolutely brand new and complete. Only 
£4 I9s. 6d., plus 716 carriage and packing. 
H.R. 'PHONES FOR ABOVE. 2,000 
ohms each 'phone. SGB type. Brand new 
but less headband. Only 5s. per pair post 
free. 
RECEIVER R3084. The renowned equip- 
ment for conversion to a Vision Receiver. 
Valve line -up : 7 EF50, 2 EF54, I EC52, 
I VU39A, I HVR2 and I EASO, together 
with 30 Mcls I.F. Strip. Circuit diagram 
and modification instructions issued with 
each receiver. Brand new in maker's original 
wood crate. Only 6716 plus 5s. carriage and 
packing. 
CONTROL I/ NIT 409. Perfectly suitable 
for quick conversion to an Audio Amplifier, 
pulse generator, small transmitter, etc. 
Includes a mains transformer 230 v. 50 cycle 
input : 300-0-300 at 40 mA : 6.3 v. at 2 amp., 
5 v. at 2 amp. These are Service ratings and 
may safely be exceeded. Valve line -up : 

15Z4G, 1 807. I EF50 ; complete with all 
smoothing condensers and choke. Super 
value at 351- plus 5s. carriage. 

CHARLES BRITAIN, 
(RADIO) LTD. 
TEMple Bar 0545 

11, Upper St. Martin's Lane, London, W.C.2. 
Shop hours 9 to 6 (Thursday 9 to I) 

I--", 

PRATTS RADIO 
1070 HARROW ROAD, LONDON, 
N. W.10 (Near Scrubbs Lane). 

Tel. : LAD. 1734. 
AMPLIFIERS. College AC10E 10 
watt 4 -valve A.C. NBF. £8118'6. Model 
AC15E. 6- valve, 15 watt, P.P output 
with NFB over 2 stages. A.C., £13 19`6. 
Model UbOE, 6- valve, 10 watt, D.C. 'A.C., 
P.P. output with NFB over 2 stages. 
£11111/0. All above have separate 
mike stage and separate mike and gram. 
inputs. tone control. Complete with 
case and chrome handles. Model AC4C. 
A.C., or U4C. A.C. /D.C., 3 -valve radio/ 
record amplifiers output to 3 ohms, 
£5/9/6. Special Amplifiers, quotation 
by return. 
SPEAKERS. P.M. 1 /trans., 311n. 
10/6 : Truvox Sin., 10 - -; Bin. 14 6 : 

10in. 2319 : 12ín. 451- (3. ohm). Good - 
mans, dim. (15 ohm) 22/6 ; 5in. 14'9 : 

10in. 2816: Rola. 5in. 11 /6 : 10in. 276. 
with transformer ; Rola 51n. 13.16 : 

Teledictor, 8ín. 16.6 ; Rola 611n. 1716. 
TRANSFORMERS. Porthminster 
350- 0 -350v. 6v., 5v. 80 Ma., 23.-9 ; 100 in'a. 
(also 4v. 4a.), 26/6 350-0 -350v. 120 m /a., 
6v. 5a. C.T., 4v. 5a. C.T.. 014/5v. 3 a. 
36' -. Rola O /Transfrs., 3/11. Forth - 
minster 5w., 6 ratio 7/6 : 30 watt 10 ratio, 
23.9. Ultra Midget for 3S4, 105, etc., 
4.6. I.F.'s. 965 k /cs Wearite Standard. 
10 - : Midget 400, 10'6 each. Standard 
LF.'s. 7'8 Pair. 
(''(IILS. Dual range with reaction 
4 6 : L. and M.W. with Reaction A. 
and H.F., 7/6 pair. Wearite " P " Coils 
all types, 3/- each. 
TUNING CONDENSERS. 2 -gang 
.0005 mfd. 5/6 : 3 -gang 6111 (both small). 
Dielectric Condensers (solid), 0003. 
3/4 :.0005 (3 /6) : 5 w. 15 pf. 1/- : 50 pf. 
1/6. 
MISCELLANEOUS. Vol. Controls 
2/9. with switch 4'6: Octal Bases. 
4. 5 and 7 -pin Brit. 4d. each : Chokes, 
60 m'a 20hy. 6/3 : 90 m/a 10hy, 10 6 
150 m a 10hy, 14/6 : 250 m/a 5h 18 6 
250 mea 20h 251- ; Linecord 60 o:: n.. 
ft. 2w 7d. ; 3w. 8d. ft. : Presets. 50p1. 
60. ; 100PNEW 

GOODS ONLY 
QD pf. 2/3. 
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Programme Pointers 
Our Music Critic, MAURICE REEVE, discusses recent programmes and features 

THE newly constituted Brains Trust has put 
up two or three shows which, for wit and 
debating skill, have been a vast improve- 

ment. Blessed with what must ever be the crux 
of a successful trust, good questions, they have both 
entertained and instructed to a greater degree than 
for some timo past. All would be most sorry to 
see this long -established show go west, but I do 
feel that one thing and one thing only an sàve.it- 
and the B B :C. could and should aet hnrnediatoly. . 
All questions eliciting facts should be rigoroiusly 
barred, and the show confined exclusively to the 
expression of opinion and the differences thereon 
freely aired and expressed. The whole entertain- 
ment value of the show is wrapped up in- this -- 
what the public wants is to-hear a good, red -blooded 
Socialist and Tory defending their respective 
theories and shibboleths hammer and tongs, or a 
classical versus jazz musician going at it sixes and 
sevens, or a lady on equal pay for equal work 
against the opposite sex, and a thousand -and -one 
other questions which involve opinion. The 
others should never be sent in, in the first place, as 
they could all be answered, either by inquiry at 
home or by an " answers to questions " board, 
which, if it sat for a few minutes immediately after 
the Brains Trust had finished, would prove in one 
session how right I am. 

Superfoiis Announcements 
An important point which has been raised before, 

though not for scree time to my knowledge, is the 
awful amount of time lost in announcing and 
signing off- items, more especially in dance =band 
sessions and programmes of a like genre. At least 
half an hour daily could be saved .and programmes 
lengthened accordingly. Is there really any demand . 

for people being brought to the microphone, albeit 
with a considerable oration from the announcer, 
only to say, " Well, ladies and gentlemen, it has 
been a great pleasure to me and my boys to play 
to you again, and we only hope you have liked our 
little number. We shall be on the air again next 
week . . . so in the meantime, here's so- and -so- 
saying good-bye-and cheerio -till Monday " -.all, 
be it noted, getting slower and slower, and more 
plaintive and whiny . as it draws to its cadence ? 

Several times a day, seven days a week, etc. 
Surely, if so- and -so and his boys are so popular, - 

an additional number to their programme would 
be welcome. 

When I broadcast before the war, a half -hour 
recital programme contained 26 playing minutes, 
the items having to be timed at home and set out 
in the contract. And that was, and still is, the rulo 
for " straight " shows. Pianists and their like, even 
the greatest, are not allowed time in which to tell 
the world how pleased they are to be there, etc., 
etc., thank God. The " Saturday Evening Theatre " 
sets an admirable example in the brevity and 
conciseness of its announcement ; no one feels that 
the show has suffered in any way thereby, or .that. 
our -enjoyment as listeners- has abated one jot-. In 
fact, the contrary is the ease, as we are left free 

to form our own judgments and opinions at the 
end of the play, instead of having other people 
trying, at any rate, to influence them. " Twenty 
Questions " and " Music Hall are also very well 
announced and signed off. On the other hand, I 
have spoken of the interminable and boring 
" histories " and " analyses " which precede most 
performances of major musical 'classics. The time 
taken up over these mostly unwanted growths on 
the programme. politic, if I may be.allowed to mix - 
my metaphors, must be colossal; not to mention 
frayed nerves and exhausted patience: Whether all 
these social pleasantries and professional formalities 
serve any useful purpose as media on which new 
listeners can tune in, I wouldn't know. But I 
would like to repeat and emphasise that I feel sure 
that most of these good people's performances are 
very preferable to their voices, and that they would 
be much better employed, and- appreciated, in 
giving us an extra number rather. than telling us, in 
long- winded and sing -song phraseology, that they 
will be " on the air again next week." 

Faure's Music 
The recitals of Faure's 'piano music have been 

very welcome breaths of fresh air, and their 
performance, for the most part, excellent. We could 
do with more of it in our recital programmes. 
Though it lacks, both in melody and ornamentation, 
the magic of Chopin and of much Liszt and 
Schumann, it has exotic moments, brilliant 
technical embellishments and fascinating rhythms. 
The neglect of men like Faure is as short -sighted 
as it -is foolish in other ways, as -pianists who do. 
venture it brink both themselves - and their 
audiences to it free of satiety and familiarity ; 

a boon, surely, of inestimable worth. 

Parsifal 
Was the-Good Friday Parsifal concert a material 

success ? I hope so. - I heard Sir Henry Wood's 
many, many times between the wars, when 
numbers were invariably unable to gain admission. 
The audience this year didn't by any means fill 
the Albert Hall, but it would have been unable 
to pack into Queen's. I have seldom heard the 
B.B.C. Symphony Orchestra, under Sir A..Boult, 
play more. beautifully, though the singing was not 
always on' the same high level. The Flower Maidens, 
dressed to kill for a stroll in Klingsor's Magic 
Garden, neither looked happy nor sang too well, 
arrayed under the organ loft. 

Reading 
The new series of Sunday evening talks on 

Reading had a good send -off by Field Marshal 
Earl Wavell, himself an experienced reader and 
anthologist. The second and third were by P. H. 
Newby and- Col. Spencer- Chapman. They should 
prove a big attraetion. The diversity of choices 
for the "desert island " are -amazing and most 
intriguing. Lord Wavell's selections were-those of the 
scholar -rather than -the soldier, though we wouldn't 
necessarily expect to pop into his tent at any time and 
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catch him reading Napier's " Peninsular War " 
or Cressy's " Fifteen Decisive Battles," just 
because he donned khaki for his calling. Mr. Newby, 
too, took an amazing collection to all sorts of weird 
places in the Arctic and elsewhere. It will be 
fascinating to hear what others choose, and whether 
anyone dares omit Shakespeare. 

"Die Fledermaus" 
Johann Strauss's immortal Die Fledermaus 

suffered, rather more than most broadcast opera 
has to, from the absence of the visual element. 
It is always pleasant to hear this haunting music, 
which was very well played and sung by all con- 
cerned, under Stanford Robinson s direction. 
But the full exotic flavour cannot be tasted 
without the mise -en- scene. However, half a loaf, or 
perhaps three - quarters of one, is better than 
no bread. 

Mr. Raymond Mortimer's centenary talk on the 
famous French critic and man of letters, Sainte - 
Beuve, was most enjoyable, and served to remind 
us how the celebrated " Causeries de Lundi " 
deserves to be better known in English than it is. 
Exactly a hundred years ago, for the talk honoured 
the centenary of the " Causeries " rather than its 
author's birth or death, Sainte -Beuve was com- 
missioned to write a literary article in the 
Constitutionnel paper; every Monday, of 8,000 
words. He wrote them for the rest of his life. 
Collected, they fill 28 volumes of most delightful 
essays on people and events, forming et veritable 
history of France in its most attractive form. The 
most brilliant are on the many famous women that 
so conspicuously adorn French history. A selection, 
in eight volumes, in translation, used to be published 
by Routledge in small pocket size. They are well 
worth 'having. 

News from the Clubs 
EXETER AND DISTRICT RADIO SOCIETY 
Hon. 32C. : E. U. wheateroft, 27, Lower Wear Road, Countess 

Wear, Exeter, Devon. 

THIS society hopes to hold a D.F. Contest on 
Woodbury Common early in July. Con- 

testants from local clubs welcomed, 7 Mc /s hand. 
Regular meetings are held on Thursdays, at 

7.30 p.m., at 9, Palace Gate, Exeter. 

THE SOLIHULL AMATEUR RADIO SOCIETY 

Hon. Se :.: Ci. Haring, 1.21, Bradbury Road, Alton, Birmingham. 
ADISCUSSION on D/F receivers, opened by 

Mr. C. A. Cheshire, marked the high spot 
at the June 1st meeting. 

Members showed their enthusiasm for this 
popular subject . by asking many and varied 
questions. The visit of Mr. Griffith, of " Slade 
Radio," relating his experiences, was ale.o greatly 
enjoyed. 

An announcement made at this meeting that the 
hon. treasurer G5TU had kindly presented to the 
club new headquarters, a building 60ft. long, where 
every form of 'sham " activity can be indulged in, 
was reoeived with great' appreciation, and thanks 
were offered to him for his very acceptable gift. 

READING RADIO SOCIETY 
Han. Sac.: Mr. F. Hill, u_i /i, 997, Oxford Road, Reading. 

Tll E following were the activities of the Reading 
Radio Society during the month of May. 

At the normal meeting on Thursday, 12th, a 
visiting panel of experts formed aBrains Trust to 
answer technical questions. 

On Saturday, 14th, the first meeting of the 
Instructional Section was held, when Dr. Lemon 
gave the inaugural talk on the Complete Frequency 
Spectrum of Radiant Energy. 

On Saturday, 28th,'Mr. G. Guy, GBTH, gave a 
talk on the directivity and gain of Aerial Arrays, 
demonstrating the field strength patterns obtained 
by means of model aerials fed from a 50 cm. 
transmitter. 

Visits were also made tothe technical departments 
of the B.B.C. at Caversham Park, and to the 
grid- switching station at Earley. 

BASINGSTOKE AND DISTRICT AMATEUR RADIO SOCIETY 

AT the club's first Annual Exhibition, held at the 
Town Hall on Easter Saturday and Monday, 

the midget 44 volt Rx (described in these pages 
recently), built around the 6K7, attracted great 
interest, and the member who built it assured the 
public that it was first -class, having taken it to 
work to hear the test match results. Other items 
shown were TX under GTUM /A, Denco 12v. Rx, 
Three -valve and 5 and 10m. Rx, Oscilloscope, 
Wheatstone Bridge, etc., etc. 

It is hoped, by the interest shown, that the 
Exhibition will have brought in new members. 

CARLISLE AMATEUR RADIO SOCIETY 
Sec. : .I. 0.41e, C2 DV 1' Outgang, Aspatria, Cumberland. 

THE club is now meeting monthly during the 
summer months, meetings being held fort- 

nightly during the winter. 
Visits are being arranged to the local station 

of the B.B.C. and the local General . Post Office. 
It is also hoped to arrange a visit to the electricity 
station. 

At the moment, the active members belong to 
the transmitting fraternity, but the club hopes to 
extend its activities to cater for those members 
confined to receiving, particularly the younger boys. 

Support from local radio experimenters is 
unhappily small, and the club would welcome new 
members. 

Visits to. the Manchester Convention were 
discussed, and several members expressed a desire 
to be present. 

BRIGHTON AND DISTRICT RADIO CLUB 
Sac.: L. Ilobden, 17, Hartingien Road, Brighton. 

MORE interesting talks and demonstrations 
have been given during the last few weeks. 

Mn Hobden demonstrated his home -built A.C. 
superhet. Valve theory and oscilloscope construc- 
tion have also been dealt with, complete with a 
demonstration of a home -built 'scope. Morse 
classes are held every club night.. Much time and_ 
labour for N.F.D. proved worth while, and under 
the able leadership of Mr. How a good week -end 
was had by all participating. 
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1155 RECEIVERS 
IN 

FIRST CLASS CONDITION 

£9 
PART CARRIAGE & PACKING 5/- 

An opportunity to secure 
one of these fine IO valve 
Ex- R.A.F. Communica- 
tion Receivers at a 
bargain price. 

H.P. RADIO SERVICES LTD 
Britain's Leading Radio Mail Order House 

55, County Road, 
Walton, Liverpool. 4 

Estab. : 1935 Tel. : Aintree 1445 

Staff Call Signs : G3DGL, G3DLV 

RADIO G200 ANNOUNCES 
More Bargains 

Brand New Boxed 68J7 metal R.F. pentode at only 4/6 each or 5 for £1. Don't miss these. 11.T. Batteries ? If you have to rely on batteries for your radio, etc, here's the cheapest way -Inert cells 1.5 v. guaranteed to supply continuously 5 Ma. for 100 days. 
Box of 40 for 12/ -. Send 71d. stamps for sample. 
Condensers .1 mid. 250 v., 8/- gross :.25 mf. 
1,000 v., ed. each. Ceramic 1, 2, 4.7 or 47 pf., 
2/8 doz. 
Resistances. wlrewound 6 watt 5 k., 15 k.. 
20 k., 7d. ; 4 watt 2 k., 7d. Carbon i watt 
47 k., 50 k.. 390 k.. 6d. each : 51- doz. i watt 
100 k.. 330 k., 1 meg., 3d. each. 2/6 doz. Volume Controls, 10 k.. 20 k.. 50 k., 100 k., 
2/- each ; I or 1 meg. with switch, long spindles, 3/- each. Large Double Gong, 
A.C. Alarm Bells 500 + 500 ohms burglar alarm, etc., 016 each. 

ARTHUR HOILE, 
5S, Union Street, Maidstone, Kent 

Radios liarees' 
Duality Parts 

The 
Service Engineer's 

First Choice 

O' 
Radiogram 

Equipment 

MODEL A.70. 6 valve all -wave modern 
superhet chassis with tuning indicator, tone 
control and radiogram switch. The ideal 
replacement chassis. £14.14.Od. plus 
83.3. 3d. Purchase Tax. 
MODEL 70 TU. As above but as 3 valve 
tuning unit feeding model 77 amplifier. 
£8.O.Od. plus 34110d. Purchase Tax. 
MODEL 77. 4 valve push -pull amplifier 
with 2 6V6 fed by phase invertor. Approx. 
8 watts output. £9.5.Od. 
All available in kit form. Blueprints'410d. 
Send fdr leaflet to: 

THE TELERADIO CO., 
157, Fore St., Edmonton, N.I8 

L'RS FOR 
PROMPT & EFFICIENT 

SERVICE 
CASH or EASY TERMS 

ARMSTRONG ALL -WAVE 
CHASSIS 

Various Models Available 

GOODMAN'S "Axiom Twelve" 
Speaker Unit Cash price £8 8 0 
GOODMAN'S Standard 12in. Speaker 

Casti price £6 15 0 
A. C. BARKER'S New 148A Speaker 
COLLARO Radiogram Units- various 
models. 
AVO METERS-All models available. 

PEERLESS RADIOGRAM 
CHASSIS I 

' j /Jlcation of all the above on rcqura. 
When you purchase Radio Apparatus 
on L.R.S. Convenient Terms you deal 
directly with us from beginning to 
end, with no financial firm or other 
third party intervening. We shall 
be glad to quote for your requirements 
without obligation to purchase. 

PERSONAL ATTENTION TO ALL 
ENQUIRIES 

The LONDON RADIO SUPPLY Co. 
Est. 1925 

BALCOMBE, SUSSEX 
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-THESE ARE IN STOCK-- 
Outline of Radio -covering the princi- 

ples of radio, television and radar, 
by h. E. Penrose and Others, 215. 
Postage Od. 

Radio, Television and Electrical 
Repairs, Edit. lt. C. Norris, 10s. 6d. 
Postage Od. 

Radio Valve Data -compiled by the 
Wireless World, 3s. 6d. Postage 3d. 

Questions and Answers on Radio, by 
E. Molloy, 5s. Postage 3d. 

Television for Home Construction 
using war surplus equipment, 1s. 6d. 
Postage 2d. 

Handbook of Line Communication, 
volume 1, Royal Signals, 20s. 
Postage 1. 

Everyman's Wireless Book, by P. J . 

Comm, 8s. 6d. l'ostage titi. 
Radio Tube Vade -Mecum, 1940 edit ion, 

by P. H. Brans, 51. Postage 6d. 
Introductory Radio -Theory and Ser- 

vicing, by II. J. Hicks, 19s. 611. 
Postage Od. 

The Superheterodyne Receiver, ln 
A. T. Witts, 6s. Postage 4d. 

Newncs Television Manual, by F. J. 
Carnal, 7s. 6d. Postage lid. 

Radio Upkeep and Repairs, by A. T. 
Witts, 73. 6d. Postage 6d. 

Handbook of Wireless Telegraphy, 
2 volumes, 10s. set. Postage Is. 

Radio Engineer's Pocket Book, by 
P. J. Camm '3s. 6d. Postage 3d. 

We have the finest selection of British 
and American radio books. Complete 
list ou application. 

THE MODERN BOOK CO. 
(Dept. P.7), 19 -23, Praed Street, 

London, W.2. 

SENSITIVE? 
The new and Improved Model 40 Coll Pack is ! This famous 3 -stage superhet unit new incorporates 

CERAMIC SWITCHING 
which. together with a slight redesign, results in a very marked improvement. 
We can confidently state that this roil pack is now second to none for looks and performance. 

The price ? -still only 42/- lile. plus an optional 5/- for aligning and sealing. if required. Send stamp for further details. This pack Is also incorporated in our popular No. 2 Tuning Unit, which also includes a matched 3 -gang condenser, dial and I.F.T.'s (all completely aligned and sealed), together with full series of circuits. 
78/8 Inc. 

Remember l -no signal generator required! 
Do not forget the ' Home Constructor's Handbook," the 1/- Gold -Mine. 

RODING LABORATORIES 
70 LORD AVENUE, ILFORD, ESSEX 

RADIOLECTRON 
22, Frances Street, Scunthorpe, Lines. 

New Goods only, 
CONDENSERS, Electrolytic 450 v. wkg 
4 mid., 2/8 . 8. 3/- 16, 4d : 8 -3, 4'8 
8 -16, 6/1 18 -16, 8111: 25 x 25 v., 2' - 
TTub50 rs up to .000x5. Od ' 

50 
p tc Ó0v5, &I. up to .1, 10th, : .25, 2/2 .5. 2/10 ; 2, as 1.000 v. wkg., .01. 1/2 : 1, 21 -. VOLUME CONTROLS, Lg. Spols, all values, 2/9 ; with SW., 418 : with D.P. 

SW., 513. 
RESISTORS. Carbon. all values, I watt 
4d. ; 1 Watt, 70. ; Wire Wound, 1 Watt, 
200 ohms to 1 K.. 1/- ; 5 Watt 100 ohms to 
2 K., 1/8 ; 10 Watt 50 ohms to 2.5 K., 2/- 
5 Watt 3 K. to 50 K.. 2/3 ; 20 Watt 150 ohms to 4 K.. 3/- ; Mains Droppers Feet and 2 
Adj. taps 2 A.. 4!- : .3 A.. 4'8 ; LOUD SPEAKERS; P.M. Sin., 131- 
611n., 14/6 8mn., 15/- : lOin., 211-. PIFCO METERS. 25/- : Fuses, 91d. Please note no goods will be despatched 
between July 9th and 23rd. due to annual holidays. TERMS : Cash with order. 
Orders over 10'. post free : allder add 411. 
C . extra. Send 2(d. Stamp For List, 
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HIGHSTONE UTILITIES 
Crystal Sets, which are fitted with a perm- 
anent crystal detector. Why not have a set 
in your own room -9/8, post 6d. De Luxe 
Receiver in polished oak cabinet. 18 /8, 
post 1 / -. Spare Permanent Detectors, 2/- 
each. When ordered separately, 2!8. With 
clips and screws, 2110, post 3d. 
Headphones, in good order, 4/8 and 518. 
post 6d. (better quality, 718). New 
Headphones, 10 /- a pair. Balanced 
armature type (very sensitive). 12/8 a 
pair, all post 8d. New Single Earpieces, 
3/8. Bal, armature type. 4/8 : 

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. 7/e, post Gd. 
Sparking Plug Neon Testers with vest 
pocket clip. 3/3, and with gauge. 3/8. post 3d 
Soldering Irons. Streamlined iron, with 
two interchangeable bits, one each straight 
and curved; 200/250 50 w.. 9 / -. Standard Iron 
with adjustable bit. 200/250 v.. 60 w., 9/8. 
Heavy Duty Iron, 150 w., 1211. all post Sd. 
Neon Lamps, for use on mains, showing 

live " side of switches, etc.. 3/8, post 4d. 
Telephone Hand Generator with handle, 
718, post 1 /8. Bell, 4/8, post 6d. 
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. 20/ -, 

boxtto hold iamplifier, 
valves, 10/-. Wooden 

Meters. 0 -7v.. 21ín., m /c, 9!8 : 15v., 21ín., 
m /c. 9/8' 150v.. 2in., m /c, 10 / -' 300v., 21ín.. 
m/i., 13/6 ; 3,5Hv.. 31in., m'c. 20!- : 6.000v., 
31in.. m /c. 57/8: 15(600v., 2in:. mie. double 
reading, 8/- : 100 ma., 2in., m'c, 7/8 40/120 
Ma, 21n., m /c, double reading. 8!- ; 3.5 
amp., 2in. T.C., 5/- : 4 amp., 21ín. T.C. in 
case with switch, 7/8 : 20 amp.. Situ., m /i, 
916. Meter Movements. 2in. size with 
magnet and case (500 mlcroamp.). 218. 
Units containing two movements. 5/ -, or 
with one 100 mlcroamp. and one 500 
mlcroamp., 5 /6. AH meters post extra. 
Money refunded if not completely satisfied. 

HIGHSTONE UTILITIES 
58. New Wens teed, London, E,11 
Letters only. New Illustrated List sent on 

request with ld. stamp and s.a.e. 

DUNK & HEALEY 
TRANSFORMERS. -40v. la. secondary, 
230v. 50 cps. primary. Heavy cast shrouds. 
Fitted high -grade terminal !hock, size 
6 x 5 x 51ín. ; weight, 101bs. This versa- 
tile and popular transformer is ideal for 
charging, soil heating, etc. A large space 
on the bobbin enables any additional 
windings to be easily added (up to 120 

watts). Full data for windings gladly 
given on request. Price. 18 /- each. 
CHOKES. -511 200 ma., 100 ohms, 21 x 
21 x 31. 8/8 : 5Z4, 6'6 ; 5U4G, 8/- : 6V8G. 
7'6 ; 21d. stamp brings List. Please add 
8d. for post. All goods fully guaranteed. 
Mail order only. 
67, OSNABURGH STREET, 

LONDON, N.W.I. 

SUI'ACOILS 
OFFER 

MODEL 30 famous 3- waveband Super - 
het Coil Packs ... 21/- (24/- aligned) 

MODEL 40 Coil Packs -similar. with 
R.F. stage 42!- (47/- aligned) 

MODEL 30 TUNING UNIT con- 
sisting of 30 Coil Pack, pair of 
M.M. "d.F. Transformers, matched 

2-gang and attractive Dial. Com- 
ponents aligned together as a unit 
and 

MODE 
sealed 

TUNING UNIT, simiillar,, 
6 

with R.F. stage 76/9 SPECIAL -12in. Loudspeakers...45/- 
FEEDER UNITS from 88 /17/6 FREE 

A copy of the enormously successful 
Home Constructor's Handbook will be 
forwarded FREE to any purchaser of the above, or a copy can be obtained 
for 1'- from 
SUPACOILS, MAIL ORDER 
OFFICE, 98. Greenway Avenue, 

London, E.17 

MIDLAND INSTRUMENT CO. 
For Govt. Surplus Stock, Etc. 

U.S. ARMY FREQUENCY METERS 
TS- 69 /AP, covers 341 to 1.000 me /s with high 
precision cavity, 341 to 700 mca limits of 
1 mc.'s, 700 to 1,000 mc;s limits of 2 me /s 
indicated on Veeder counter, contains 
super 0 -200 microampere meter. 81ín. scale, 
4:in, x 4ín. flush panel mtg., crystal valve. 
stub aerial. etc., in smart crackle metal 
cases with cover, 221n. x 6in. z 5in., calibra- 
tion sheets in hinged frame, also transit 
case. brand new unused, 70 / -, carriage 7'8. 
B.P.L. Insulation Test Sets, 5,000v. A.C. 
or D.C., contains 3 transformers. H.T. 
rectifier. magic eye leakage indicator, 
m'c 3ín. scale 0- 5,000v. meter with rectifier. 
variable voltage resistance, H.T.. mains 
and test switches, fuses, etc., with test 
leads, but less prods. in metal cases, 
14ín. x 101n. x l0in., operates from 200.'250v. 
A.C.. used, otherwise in perfect order, 
bargain, 27/10/0, carriage 10.' -. Burglar 
Alarms, closed circuit type, embodies 
200 -ohm drain relay. with holding (non - 
return) contacts. also heavy alarm contacts 
and 4 -ohm setting winding, press button 
setting switch, unset to set changeover 
switch and closed circuit test lamp indica- 
tor, in smart wall fitting metal cases, 71n. 
x 41ín. a 3in., operates from 6 to 12v. 
battery or rectified A.C., superior to 
those now selling at £5 and over, brand 
new, 30: -. post 17 -, suitable bells, batteries, 
etc., for these alarms are included in our 
new lists. U.S. Radio Receivers BC- 
824-A. 

0 
valves, Á(-902 (1), 128G7 (Si, 12AH7/GT 2), 

12C8 and 12116, 2 and 3 -gang var. coeds.. 
I.F. coils and var. dust core coils, 
transformers, pots., numerous resistors 
and condensers, etc., chassis mounted 
with side protection, 1511n. x 71ín. x 
6in., brand new, 30 / -, carriage 2/8. Above 
and hundreds of other interesting Radio. 
Electronic and Mechanical Items are 
included in our new July lists. Send 2d. 
stamp and s.a.e. for a copy. Our C.O.D. 
service is cancelled for the time belhg. 

Moorpool Circle, Birmingham, 17 
Tel. HARborne 1308 or 2664 

JÔLOfA/Ntî 

Mains Transformers, Screened, 
Fully Interleaved and 

Impregnated 
H.S. 63. Input 200!250 Out -15/6 put 250101250. 60 m1A. 6.3 v. 

at 3 amp., 5 v. at 2 amp. Half 
H.S. 40. Windings as above. Shrouded 4v.at4amp.,4v.at2amp. 
F.S. 2. Input 2001250. Out- 

put 250101250, 80 m1A. 
F.S. 3. Input 200)250. Out- Fully 

put 350101350. 6.3 -4.0 v. at Shrouded 
4 amp., 5 -4.0 v. at 2 amp. 

H.S. 2. Windings as 
80 mIA. 

H.S. 3. Windings as F.S. 3, Half 
80 mIA. Shrouded 

F. 6. Filament. Transformer, 
Input 2001250, Output, 6.3 v. 
at2 amp. 

F. 12. Filament. Transformer. 
Input 2001250 12.6 v. tapped 
at 6.3 v. at 3 amp. ... ... at 1516 

F. 24. Filament. Transformer, 
Input 2001250, 24 v. tapped 
at 12 v. at 3 amp. ... ... at 2116 

F.S. 43. Mains Transformer. 
Input 2001250. Output 4251 
01425, 200 m1A. 6.3 v. at 
4 amp., C.T. 6.3 v. at 4 amp., 
C.T. 5 v. at 3 amp. ... ... at 4216 

F. 30X. Mains Transformer. 
Input 2001250, Output 300101 
300, 80 m1A., 6.3 v. at 7 amp., 
5 v. at 2 amp. ... ... at 2616 

C.W.O. (add II- in the f for carriage. 
Over E2 carriage paid). 

19/6 

at 716: 

H. ASHWORTH, 676, Ge. Horton 
Road, Bradford, Yorks. 

Simple self - feed 
speeds up soldering. 
Better work. Saves 
solder. Writ e 
for interesting 

leaflet A28. 

A FREE BOOK 
on 111or*.e ('ode Training; 

RUNBAKEN MANCÑESTER .1 

CRYSTAL SET 
incorporating the latest 

CRYSTAL VALVE 
as used in radar receivers. 
Adjustable Iron Cored Coil 

RECEPTION GUARANTEED 
Polished wood cabinet. I5 /- post 9d. 
Send S.A.E. for lists of copper 
wires, screws, nuts, paxolin tubes, 
ebonite, tufnol rod and panels etc. 

POST RADIO SUPPLIES 
33, Bourne Gardens, London, E.4 

For use on A.C. 
or . D.C. 0-30 and 
100 -850 volts. 

New 
elo1203 

Send for interesting 
leaflet (A24) 

RUN BAKEN'- MANCHESTER 

There are Candler Morse 
Code Courses for 
Beginners and 

Operators. 
Send for this Free 
" BOOK OF FACTS" 

It gives full details 
concerning all Coursez. 

THE CANDLER SYSTEM CO. (5.L.0.) 
121, Kingaway, London, W.C.2. 

Candler System Co.. Denver, Colorado. U.S.A. 

TAKE IT FROM HERE 
It's bound to be good 

BRAND NEW 
1134. Amplifiers. Battery operated. Q. P.P. 
output. Neg. Check. As detailed May 
P.W. Complete with HL2 and QP21 valves. 
In original transit case. 1743 carr. paid. 
V.C.R. 97. CR Tubes. Tested, 30/ , 
Bal /arm Headphones. 60 ohm, 416. 
Valves. 6V6, 6K7, 6K8, 6Q7, 5Z4, 5124, 6.17, 
at 8/3 ; PX4 and 6L6, at 12/-. 
Room to Room telephone with 36ft. wire, 
5/8 complete. G.P.O. handset type, 17/8. 
" Tannoy " re - entrant weatherproof 
speakers, soiled but perfect. 30 / -, carriage 
3/8. 
New list now ready. 1d. stamp please. 

RADIO UNLIMITED 
16, Carnarvon Road, Levton. E.10 
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The 

Open to Discussion 
Editor does not necessarily agree with the opinions expressed by his correspondents. All letters must be accompanied by the name and address of the sender (not necessarily for publication). 

Measuring Meter Resistance 
sIR, -In Mr. J. Amphlett's letter, published in the 

July issue of PRACTII AL WIRELESS, he states 
that the equation : 

% =Rm. I 
i -I 

as used in the wide range ohmmeters for the 
shunt measurement of low resistance is incorrect, 
and that Mr. R. G. Thomas (May issue), should, 
therefore, not use it in his method for determining 
tine internal resistance of a meter. 

'I quite agree with Mr. Amphlett that the equation 
is incorrect, but I feel that he would have done Mr. 
Thomas more service by discussing the amount of 
error introduced. 

In a later paragraph, Mr. Amphlett shows 
correctly that if the series resistance R in the circuit 
(referring to Mr. Amphlett's diagram) is large, the 
equation is approximately correct. This, of course, 
is the whole crux of the matter. In the wide range 
ohmmeter circuits I, too, was confronted with a 
mass of calculations, and the designs were therefore 
made to reduce the resultant error to negligible 
proportions, by making the series resistance high. 

I can assure constructors and intending con - 
etrtietors that their wide range ohmmeters are quite 
sufficiently. accurate for all practical purposes, and 
by the same token Mr. Thomas's method of deter- 
mining meter resistance is perfectly satisfactory 
so long as he uses á high series resistance and, there - 
fore, a 'high voltage source relative to the resistance 
and voltage drop across his meter. 

As many readers prefer an ounce of practice to 
a ton of theory, may I be permitted to describe 
an experiment conducted in the space of a minute 
or so. I took a O -1 mA. meter whose resistance I 
know to be 139.7 ohms, and measured this meter 
resistance by Mr. Thomas's method. To reduce 
error to negligible proportions I used a 67.5 volts 
layer -type battery which was old, had a high internal 
resistance, and whose accurate voltage on load I 
had not measured. The series resistance consisted 
of a 47,000 ohms fixed resistor and a 20,000 ohms 
potentiometer, and with the circuit completed the 
meter was set to full scale deflection. The first 
standard resistance to hand, a 680 ohms 1 per cent. 
component, was then shunted across the meter 
terminals, the 1 mA reading falling to 0.83 mA's. 

If Mr. Thomas's adaptation of my equation is 
employed to calculate the meter resistance from 
these figures the value obtained is 139.27, say 139.3 
ohms. Since the true resistance is 139.7 ohms the 
error is 0.4 ohm in 139 ohms, a percentage error of 
less than 0.3. per cent. 

Admittedly, had I chosen a lower resistance as 
the shunt -say 50 ohms instead of 680 ohms, the 
error would have increased, but there is no need to 
use a low resistance. If Mr. Thomas employs, 
in his method, a 120 -volt H.T. battery with a 
series resistance consisting, of a fixed- 100,900 ohms 
and a variable 50,000 ohms, and shunts his meter 

with a resistance such that the reading does not 
fall below the .three -quarters scalo mark, he will 
obtain a value for his meter resistance with a very 
small error indeed -the final error will depend almost 
entirely on the accuracy with which the scale can 
be read. The above battery voltage and resistance 
value refer, of course, .to the circuit for a 0 -1 mA. 
meter ; a more sensitive instrument will require 
a higher resistance in series and up will go tiro 
accuracy yet again. -EDWIN D. BRADLEY (Cornwall). 

Home Recording 
sIR, -Tile remarks expressed by yen!. corres- 

pondents on Home Recording are very true, 
and Mr. J. Law's experiments are very. interesting. 
But may I add a rider to request some enterprising 
manufacturer to produce an electro- magnetic 
recording tape. The building of this typo of recorder 
is a comparatively simple and cheap job for the 
average enthusiast. The draw -back is, however, 
the tape. 

I have carried out many experiments along this 
line using a tape made of steel filings between self - 
adhesive cellulose tape,. with workable though 
far from satisfactory results. -" TARE EDUIxu " 
(Aspley). 

Five -metre Converter 
sI1+.- Having read the article by Messrs. I. S. 

Robertson and W. J. Wheeler, giving instruc- 
tions for the modification of R.F. Unit Type 26, 
in your April issue of PRACTICAL WIRELESS, I 
purchased a brand new unit. My intention was to 
use it in front of an 1155 receiver which I have 
modified for mains and speaker. 'First of all, how- 
ever, I decided to try the unit as it stood without 
modification of the oscillator and using the )inning 
up " adjustments given in the article. 

Having tuned the 1155 to 7.5 Me /s, I " tuned 
throughout the range of the unit repeatedly without 
any success. At various points on the unit's dial, 
however, my 1155 oscillated with a loud " hiss," 
the oscillation being present even when the output 
from the R.F. unit was disconnected from the 
1155. Otherwise there was 'no indication of a 
signal whatsoever. 

Similarly,, after having modified the oscillator 
circuit by following' the article, there was still 
no signal and not even a loud " hies " as previously. 

I had the three valves from the unit tested for 
emission, etc., and checked through the wiring 
using the circuit in the article but I could find no 
faults. My'H.T. and heater voltage was tapped 
from the- ptiwër pick to the 1155, by the way, being 
275 v. and 6.3 v. respectively. 

Maybe a fellow reader of PRACTICAL WIRELESS 
can como to my aid and suggest what could be 
wrong. I would be sincerely grateful if I received 
some advice concerning my problem. -W. M. 
LEE; Dolióed,'r Merthyrmawr Road, - Bridgend, 
Glasnormart0 Wale ....- - . . 
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Glass and Metal Cement 

sIR,- Further to the very excellent suggestion 
of C. F. Mason's-re glass and metal cement, I 

have had occasion in the past to experiment with 
a great many types of adhesive compounds for 
the purpose of repairing loose valve bases and grid 
tops, but the most successful results so far have 
been obtained by using " Balsa " cement (as used by 
model enthusiasts). 

Apart from its ability to weld firmly together 
glass, metal and plastic materials, etc., it has the 
advantage of setting hard in a matter of minutes.- 
Jam SMITI (Sheffield). 

Line -cord Substitute 
SIR, -May I add this warning to those who may 

IMO an electric lamp for a line -cord substitute, 
as suggested in Practical Hints, July issue. I have 
used lamps as droppers for many years and find 
them kinder to valve heaters than line- cords, but 
their wattage rating is not easily worked out by 
Ohms Law. On the contrary, it is very difficult, 
due to the resistance of the lamp varying with the 
temperature, which in turn is proportional to the 
square of the current flowing, giving us three 
variables. 

Hero is a simple example :- 
Set working from 230 -volt mains, valve line -up 

6K8, 6K7, 6Q7, 25L6, 25Z6. 
First three are 6.3 volts, and last two are 25 volts,- 

giving us a total P.D. across heaters of 68.9 volts. 
Voltage to be dropped is 230 -68.9 =161.1 volts 

and current =.3 amp. 
Resistance required= 1; _161.1 = 537!2. 

Wattage of 230 -volt lamp which has a resistance 
of 537 ohms which we will need is theoretically 

230 
537 230_98 

5 watts. P 

Nearest standard lamp is 100 watts. 
Now if we take a standard 230 -volt 100 -watt 

lamp and measure its resistance with an Avo we 
find it is 40 ohms. The same lamp when working 
from 230 -volt mains has a resistance of 

E2 230 x 230_5295? 
Power 100 

Thus we have in circuit a very variable resistance 
operating between 40 ohms and 529 ohms depending 
upon its temperature. As we have in series with 
the lamp a resistance due to the valve heaters of 
68.9 
.3 

=229.6 ohms when hot, it can be seen that 

the temperature of the lamp will be much below 
its operating point and therefore its resistance 
will be well below 529 ohms, causing an increase 
of current in circuit and would, in the example 
given above, soon lead to a breakdown in the heater 
chain. 

Trial and error is by far the safest, starting with 
a lamp that is obviously too low in wattage, and 
gradually increasing the value with a voltmeter 
across the heaters until voltage is correct. It will 
be noticed that the voltage of heaters rises as they 
become warm, therefore it is essential to wait until 
the needle remains steady before taking the reading, 
or disconnecting supply should it threaten to rise 
too high. 

I hope this may enlighten anyone who may have 
overlooked this point. -W. GIBSON (South Shields). 

fx- service Tv Equipment 

SIR, -After reading in the June PRACTICAL 
WIRELESS of the experience of your corres- 

pondent R. G. Howe in the successful construction 
of television sets from surplus parts and the bad luck 
of R. Watts in other surplus components, I should 
like to record my own experiences. 

After several months' easy working a TV receiver 
was completed from modified surplus units, but on 
testing . nothing happened. Three immediate 
troubles are 

1. The line time base, a single EF5,0, has approx- 
imately 450 volts on the plate and although 
the raster forms, soon the valve gets very hot 
and the line goes ; so far three valves have been 
ruined in this position. 

2. When anode of first valve (EF54) is connected 
through its coupling condenser to next grid 
the plate current of the second valve rises tts 
over 16 mA. 

3. Several valves have cracked and broken glass 
round the pins. 

In the first two cases all coupling condensers 
have since been changed with no effect. 

In the meantime I am starting again by separating 
the power pack and using the PRACTICAL WIRELESS 
recent TV sound set. -J. T. CORCORAN (Barnes). 

Building a Television Receiver 
SIR, -There are one or two points regarding the 

televisor described recently in PRACTICAL 
WIRELESS which, judging from general enquiries 
that have reached me over the past month or so, 
may-need some clarification. 

First, the use of EF50 (VR91) in place of the 
SP61 (VR65), valve. The coils are designed 
for use with the latter type of valve, and so these 
must be used if the receiver is to work as intended. 
Second, the range of the receiver -the writer can, of 
course, give no " guarantee " about this ; the set is 
giving consistently good results in this district which 
is about 65 miles from London, always working on 
much less than full gain (contrast), synchronising 
being rock steady. No doubt good results will be 
obtained, given á reasonable situation, up to I00 
miles, but the writer can make no claims for dis- 
tances beyond this. A signal of the order of 30 /4V. 
per metre is possibly the safe minimum for this 
receiver, but at extreme ranges fading will be 
troublesome. Third, modifications for Sutton 
Coldfield -here, in view of the single sideband 
requirements and the fact that the vision sideband 
retained is the one adjacent to the sound channel, 
some modified I.F. tuning procedure will no doubt 
have to be adopted, and some small changes may 
have to be made in the I.F. coils. Also, some sort 
of sound channel trap will almost certainly have to 
be coupled to one or more of the vision I.F. stages. 
The vision oscillator will probably require tuning to 
13 Mc /s below the vision signal instead of above as 
at present to. preserve oscillator stability, but the 
existing circuit will cover this new frequency 
without change. 

I trust the above will not deter those who are 
preparing for the new transmissions, for it is not . 

expected that any drastic alterations will be 
necessaryto the vision receiver so far described, and 
full details will be given as soon as the new station 
is operating. -S. A. KNIGHT (Wellingboro'). , 
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Impressions on the Wax 
Review of the Latest 

THERE is a substantial issue of records by the 
Philadelphia Orchestra to herald their first 
visit to Európe. This splendid orchestra, 

comprising a personnel óf 110 players, began a' 
tour of Britain in the latter part of May. Such a 
very special musical occasion is well marked- b'ÿ 
the recording 'et th're'e masterpieces. The Toccata 
and-Fugue in D Minor by Bach on Columbia LX 1181, 
Die Fledermaus' Overture by Johann Strauss, Jnr., 
on Columbia LX1182, and the Suite from " Der 
Rosenkavalier," by Richard Strauss on Columbia 
LXI183 -5. Eugene Ormandy, who has been 
contactor of the orchestra since 1943, gives a first - 
rate interpretation of these three pieces: The 
Philadelphia Orchestra, in spite of its size, is never 
heavy- handed ; this is very noticeable in the 
e cecution of the springy rhythms -Johann Strauss 
introduces into his capital buffo overture. 

A splendid new version of Moussorgsky's 
" Pictures at an Exhibition " by the Orchestra 
National de la Radiediffusion Francaise, conducted 
by Paid Kletzki, is another highlight in the recent 
recordings, and appears on Columbia LX1186 -9. 
The pictures concerned in this suite were part Of a 
memorial exhibition held by Moussorgsky's friend 
'Hartmann, a painter and architect. Though 
originally written for solo pianoforte, the Pictures 
has been orchestrated by Ravel so appositely that 
the orchestral version is the one most widely known. 
The orchestra corresponds to our own B.B.C. 
Symphony Orchestra in its official broadcasting 
function. 

To hear a Mozart piano sonata played as it 
deserves one must seek out a pianist of the first 
water. Such a player is Artur Schnabel and his 
recording of Mozart's Sonata in B Flat, K570 on 
H.M.V. DB6839 -40, should, certainly not be 
missed. 

Ballet Music 
Constant Lambert is shown in the double- role 

of bonduetor and composer: with his recording of 
Horoscope by the Philharmonia Orchestra on 
Columbia DX1567. Horoscope was first produced 
at Sadler's Wells in 1938. The music of this ballet 
deals with the emotional significance of the signs 
of the: Zodiac. Constant Lambert's connections with 
music are very wide, but it was in ballet that he 
rapidly achieved a unique standing. From 1938 
his activities with the Sadler's Wells Ballet, both as 
conductor and composer, have done much for the ' 

cause of English ballet. The orchestra have also 
made a recording of Liszt's Apparitions ballet, 
arranged by Constant Lambert, on Columbia 
DX1568. 

Beniamino Gigli's spring tour of Britain was 
extremely successful. Everywhere his audiences 
greeted him with the greatest enthusiasm, and 
everywhere-Gigli responded as only Gigli can. For 
his -latest record he sings " Mattinata Siciliana," 
Which is a labourer's song as he goes to his work 
in the morning, and " Carrettieri," which is a . 

typical song of the Sicilian wagoner, on H.M.V. 
DA1912: Gigli, who, as a farmer, understands the 

Gramophone Records 
Italian workman, sings these arias with feeling and 
warmth of 'tone. ' 

Light Music 
"Dream of Olwen " is undoubtedly Mules 

Williams's most famous work -to date the sheet; 
music of this impressive piece has sold over a 
quarter of a million copies -but this celebrated 
conductor and composer has written many ether 
intriguing tunes. " Jealous Lover " is his latest 
composition, and he conducts his own orchestra 
through this piece on Columbia DX1569. As the 
title implies, this is a descriptive piece depicting a 
lovers quarrel, scored for piano and :orchestra. 
The pianist is Arthur Dulay, whose brilliant playing 
was heard in Charles Williams's recordings of 

Dream of Olwen " and Quebec Concerto. Manuel 
Ponce's " Estrellita," arranged by Cecil Milner, is 
on the reverse side. 

" Vienna, Cit ' of My Dreams," and " Two 
Hearts in Three -quarter Time," are the two titles 
of the latest 'Andre Kostelanetz, recording on 
Columbia DX1571. Throughout these pieces 
Kostelanetz maintains a sparkling, level of playing 
in his orchestra, exactly suited to the material 
before him. 

William Hill- Bowen, .featured. soloist - in George 
Melachrino's recordings of Warsaw Concerto and 
"Dream of Olwen," is again heard with the 
orchestra in ' ` Ante El Escorial " on 11.31.11. 
C3877. " Ante El Escorial," a mood piece in 
sombre vein, was written by Cuban . i omp i ser 
Ernesto Lecuona, whose " Sibony " brohght him 
fame in 1929. The performance by William Hill - 
Bowen and the orchestra, to George Melachrino'à 
arrangement, emphasizes the moving quality of 
this piece. " Dance Mexicaine, a bright number 
in 6 -8 time with an attractive beguine movement., 
is on the reverse side. 

Two other records that should not- be missed are 
" The ' Laughing Violin " and " By the Sleepy 
Lagoon," by Toni Jenkins and his Palm -Court 
Orchestra, on H.M. V. B9768, and ` Cherubini " 
(The Water Carrier); by Rudolf Schwarz conducting 
the Bournemouth Municipal Orchestra, on H.M.V. 
C3865. 

Dance Music 
Four contrasting sides by Joe .Loss and his 

Orchestra this month are " Hamtramk " and 
" Russian Rag " on H.M.V. BD6045, and "l'm 
Not Going. Home " and the " Windmill Song " on 
H.M.V. BD6046. A new coupling by Vaughn 
Monroe and his Orchestra is " Riders in the Sky " 
and " Red Roses for a Blue Lady," on H:M. V. 
BD1247. Other notable records are supplied by 
Harry Davidson and his 'Orchestra,, who continues 
his old =time dance series with " Gay Nineties 
Veleta " on Columbia DX1570, Ray Noble and 
his Orchestra -with Down by the Station " and 
" It's a Most Unusual Day," on Columbia FB3494; 
and finally Felix Mendelssohn and his Hawaiian 
Serenaders play '` ` Let Me Whisper I love- You " 
and The Blue Lagoon " on Columbia FB3491. 
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R.S.G.B. TECHNICAL PUBLICA-, 
TIONS. " R.S.G.B. Bulletin " 
Monthly Journal ; current issue 1/6, 
five recent back issues 2/6. " Valve 
Technique," 104 pp., 319; " V.H.F. 
Technique." 96 p.p.. 3/9; " Microwave 
Technique," 68 p.p.. 2/3; " Trans- 
mitter Interference," 32 p.p., 1/6; 

Service Valve Equivalents,' 32 p.p., 
1/3; "The Transmitting Licence," 
32 p.p., 1/ -. All prices include post- 
age. Radio Society of Great Britain, 
28, Little Russell St., London, W.C.1. 
EVERYTHING for Radio Construc- 
tors. Condensers, Coils, Valves, Resis- 
tors, etc. Send stamp for list. - 
Smith, 98, West End Road, More- 
cambe. Quick service. 
MIDDLESBROUGH radio enthusiasts 

large stocks of Radio Compo- 
nents. Test Gear, Constructors 
Manuals, etc. Denco, Eddystone, 
Raymart at Palmers, 114, Waterloo 
Road,- Middlesbrough. 
EVERYTHING for the wireless con - 
structor. Send stamp for price list. - 
H. Tabner, 118, Nightingale Road, 
Hitchin. Herts. 
G. & H. RADIO SERVICE (G3EVP) 
Harrogate. - for Radio Components, 
,Valves, etc., Taylor, Denco. Raymart, 
ex -Govt. Send for free list. Any- 
thing built to spec., TX, RX, etc. 
'Postal service. 26c, East Parade. 
CHASSIS, Panels, Racks and Metal 
Cabinets. stock sizes or made to 
specification jn steel or aluminium' 
wrinkle finishes available. Reosount5 , 

Engineering & Electrical Company, 
Coleshill Road. Sutton Coldfleld. 
TR9 TRANSMITTER- RECEIVERS, 
these were formerly sold at £6 each, 
the remaining few to be cleared at 
251- carriage paid. The Stamford 
Radio Co., 199, Stamford St., Ashton - 
under-Lyne, Lanes. 
CARBON MIKE with switch and lead, 
2/ -. 3 -wave multi- colour Dial, 1 / -. 
Assorted Resistors, 9/- a 100. R.F. 
Choke. 1 / -. Vibrator Trany., 12v., 
4/ -. H.F. Chokes, 11 -. 12v. Vibrators, 
41 -. 20,000 ohm. Attenuators, 3/ , Yax- 
ley Switches. 4B.6W.8P., 4/, Knobs, 
6d. Condensers, 85 1 /6; 4s 1/3; 2s 
9d.; .5 - .5 9d. Assorted small Con- 
densers. 3/- a doz., 24v. D.C. Selsyn 
Motors, new, in tins. 6/- each. 330v. 
50 -c.p.s. single -phase Selsyn Motors, 
type SJ2512. 451bs., ins., £4/10/- each. 
Just arrived: new stocks of our brand 
new M/C Headphones and Mike with 
press to talk switch, 5/6. Logan, 
West Alley. Hitchin, Herts. 
A 1 YEAR'S GUARANTEE with this 
high- voltage Mains Transformer. 
Primary 0, 200. 230, 250; H.T. 0, 
1,000, 2,000 volts 5 M.A. Rect. 2, 
4 or 5 volts, at 1.5 amps., 25/, All 
types transformers wound to speci- 
fication. Let our specialist depart- 
ments save you servicing " Head- 
aches." Transformers. Armatures, 
and Motor Rewinding by our crafts- 
men saves time and trouble. All wind- 
ings " Hymeg ' impregnated. Send 
card for trade list. H. G. Millett, 
54, Arnewood Road, Southbourne, 
Bournemouth. 
" TELEVISION," T -H Products pre- 
cents model E.S.3 " Twin -Deck " Tele- 
vision for the home constructor; uses 
V.C.R. 97 (not radar conversion). 
Send large s.a.e. for . illustrated 
brochure. T -H Products, 92, Leath - 
waite Road. S.W.11. (Battersea 4889.) 
ALUMINIUM Chassis and Panels, any 
size promptly made, holes punched 
for valveholders, etc. P.W. Television 
Chassis Sections. Estimates free. 5- 
valve Superhet Radio Receiver, all - 
wave, large perspex scale, 4.2 watt 
output. £12/17/6 with valves. Data 
sheet on request. Guaranteed 12 
months. Electro-Acoustic Develop- 
ments. 18, Broad Rd., Lower Willing - 
don, Sussex. 

RATES : 3/- per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 6d. extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, ` Practical Wireless," 
Tower House, Southampton St., 
Strand, London, W.C.2. 

CRYSTAL Microphone Inserts (Cos - 
mocord), MC6; bakelised diaph- 
ragm; brand new; 15/6 each, post 
free. Radio -Aid Ltd., 29, Market 
Street. Watford. 
RADIO -GUIDE CIRCUITS, -A new 
super series, commencing with a 
super circuit. The Multi -band Short - 
Wave 5 A.C. Superhet, covers all 
bands from 12 -2,000 metres without 
any gaps. with easy change ready 
aligned plug -in coil units ! Full - 
scale Bandspread using new dual 
drive bandspread dial, with 2 point- 
ers and scale calibrated in degrees, 
blank scales for logging, . magic eye 
tuning indicator. world -wide recep- 
tion; full constructional data corn- 
plete to the last detail, 8 large pages 
parts list, etc.. 3/6 post free. Copy- 
right. Complete kit or all compon- 
ents, ready punched chassis, Hi -gain 
I.F. Trans. and Coils ready aligned, 
etc., available separately. Also avail- 
able: the range of Dorset Circuits 
A.C. 5 -Valve 3 -Band Superhet; A.C./ 

D.C. 5 -Valve 3 -Band Superhet ; 

Battery All -Dry 4 -Valve 3 -Band 
Superhet ; Battery ll -Dry 4 -Valve 
Med. and Long. Portable. all 2/6 post 
free. Presonal Portable 4 -Valve 
Superhet (200/500 metres), size 
approx. 71in. x 5in. x 45in. inc. Bat- 
teries, 31. post free. All components 
available separately, chassis, valves, 
etc. 25d. stamp brings details and 
components list. Burland Radio 
Accessories, 4, Carlton Terrace, Ports - 
lade, Sussex. 
I.F.T.s, 465 Kc /s, i /c, 6/- pair ; .0005 
twin gangs, 5 /6; 25 mfd. 25 v., 1/ -; 
4 mfd. 500 v., 1/3; 0/P trans., 2/6; 
.2 amp, droppers from 1/9. List from 
T G. Howell and Co., 29, McWilliam 
Road, Brighton, 7. 
BARGAINS in new Valves: 6N7, 6K7. 
6F8. 6B8, 6C5. 6SJ7. 6SK7, 6SA7, 
6AC7, 6SF5, 6S117, 6SL7, 6SN7, 6SQ7, 
6SSI. 6Y6. 6SG7. 954, 5Z4. 5T4, 5U4, 
12C8. 12J5. 12SA7. 12SC7, 12SG7, 
12SH7, 125.27, 12SK7, 12SQ7. 12AH7 
12A6, MH41, KTW62, MHLD6, DDT2, 
KT2, 2X2. S130, 7475, QP21, ML4. 
VT501, 6J5, and equiv. to SG215. 
2D13C, 210VPT (4 and 7). 210SPT 
(7). MÚ14, TI. any 3 valves 18/ - 
Types 807. RK34, 1625, 1631, KT61, 
KT44, FW4 /500. 25Y5. 25Y5G.43. 25A6. 
2A3, Pen.46, 25L6GT, and equiv. to 
AZ31, Pen.360, KT41. MKT4, any 3 
valves, 21/ -. Add 9d. post. C.W.O. 
-Tiny for Radio, 36s, Dalston Lane, 
E.B. ' 

RAYMAX 2 valve plus Rectifier A.C. 
Receiver, m.w., complete set of com- 
ponents. including valves, speaker 
and wood cut to size for cabinet 
65in. x 5in. x 4 ;in., £2/1913. Bargain 
parcel of Resistors. mixed values, I, 
4, 1 watt, 50 for 7/6. We specialise 
in supplying kits for all circuits 
shown in the Practical Wireless 
and Techni -Gen series. and all well - 
known amateur booklets. Collaro rim - 
driven Gram. Unit, magnetic pick -up. 
auto -stop. £5/10. Mahogany Playing 
Desks, fitted with the latest well - 
known rim drive .unit. magnetic pick- 
up, autostop, etc., £6114/8. VR135 
octal, based 6 v. Triodes, with grid 
and anode top cap, works down to 
300 me /s, 3/6 ea., 4 for 12/ -, new and 
boxed. This month's special offer : 

New and undrilled Walnut Radio- 
gram. Cabinets, fitted with Collaro 
rim -drive player, £18 plus carriage, 
or with Collaro autochanger. £23 plus 
carriage. -Raymax Electrical Co., 
Ltd.. 126, Norwood Road, London, 
S.E.24. 

SOUTHERN RADIO'S WIRELESS 
BARGAINS 

CAR RADIOS. 200/500 metres. modi- 
fied from BC454 and BC455 receivers; 
with power pack and speaker; ready 
for use off any 12 -volt supply. £6, 
carriage paid. BENDIX COMMAND 
RECEIVERS. BC454 i3 -6 megs.) 
and BC455 (6 -9.1 meas.'. 6 -valve 
superhet 128K7 (3), 12SR7 (1). 
12A6 11) and 12K8 (1). new, 36/6. 
CONTROL BOXES FOR BC454 
and BC455 RECEIVERS, with 
three dials and slow motion drives. 
three 50,000 ohm vol. controls and 
six rotary switches. In maker's 
sealed cartons, 1316. CONTROL 
CABLES FOR BC453,4/5, 14ft. long. 
9;6. DIRECT DRIVE ADAPTORS 
FOR ßC453//4/5, for slow motion drive 
on existing spindle. 2/9 each. RADIO 
COMPASS 'INDICATORS, with Selsyn 
motor, 3ín., 360 degree dial. Black 
crackle finish. Ideal for beam indica- 
tors. Brand new, in maker's car- 
tons, 13/6. THROAT MICROPHONES. 
low impedence; with 3ft. lead and 
plug. 3/6. DELCO HAND GENERA- 
TORS. brand new. in maker's cases 
with spare brushes, 6 volts, 4 amps, 
17 /6, LUFBRA HOLE CUTTERS. ad- 
justable to 3jin. dia, 5/6. WESTEC- 
TORS, W.X.6 and W.112. 6/8 per 
dozen. BC929 INDICATOR UNITS. 
24ín., 3ßP1 tube. non- persistent 
valves, 2x2 (1), 6X5GT (1), 6H6 (2). 
6G6 (1), 6SN7 (2). with switching 
motor, etc., in black crackle- finished 
case. 45/ -. R.A.F. BOMBSIGHT 
COMPUTERS, brand new. Con- 
tains gyro, motors. rack and worm 
gearing, barometric bellows. differen- 
tials. counters, etc. Ideal for ex- 
perimenters and modellers. 69/ -: 
Southern Radio Supply, Limited 46, 
Lisle Street, W.C.2. IGERard 6653.) 
MIDGET Short -wave Radios, 37/- 
(post free). Special design, works off 
standard battery (1 /75) and half 
torch battery 14d.1. No accumulator 
needed, no earth needed, works off 
few feet of wire for aerial. Size only 
bin. x 6m. x 4ín. Complete kit parts. 
valve, drilled and punched chassis. 
screws, simple instructions, etc. Sent 
to your door. C.W.O. or C.O.D. 
(C.O.D. abroad send 17/- deposit.) 
-Marquis Products (Dept. 8), 160. 
Bentinck St., Ashton -under -Lyne. 
Lancashire. 
FRITH RADIOCRAFT, LTD., Leices- 
ter, offer: Enamelled Wire, 14, 16, 18, 
20, 22. swg #Ibs. 3/ -, 11bs. 8/-; 24. 
26, 28, 36. swg, 'lbs. 1 /9, #Ibs. 316. 
albs. 71 -; 32. 34. 36, 38. swg, ¡lbs. 2 / -. 
51bs. 4 / -, llbs. 8 / -; all prices include 
reels, postage extra under £1 25'1, 
trade discount to bona fide Traders 
and Servicemen. minimum trade 
order £1 net. Ebonite Rod, asstd. 
sizes, 5 /16in. to $in. 12 x lft. lengths. 
5/- plus 6d. post, or 12 x 3ft. lengths, 
151- plus 1/3 post. Telephone Hand 
Sets, latest streamline type. brand 
new in makers' cartons. with 4 -way 
cord and plug. 10/8 plus 8d. post. 
Moving Coil Headphone and Mike 
Sets, new conditions, 5/- plus 6d. 
post. U.S.A. make luxury Headphones, 
HR type, 2,000 ohms. brand new in 
makers' cartons, 10/8 plus 6d. post. 
Brass Terminals. 4 BA medium size, 
captive head. 24 for 5/- plus Bd. 
post. Hook -up Wire. 72 yds., asstd. 
colours 5/- plus 6d. post. Telephone 
Wire. twin 7/36 conductors, 36 yds., 
5/ plus 6d. post. Lacquered DCC 
Instrument Wire. 7/36, red, green, 
black. yellow or asstd., 60 yds., 5/ 
plus 6d. post. Sleeving, 1, 14 and 
2 m.m., 72 yds., asstd. colours, 5/- 
plus 6d. post Z.F. Transformers, 
455 kc /s adjustable dust cores, 6/- 
per pr., plus 6d. post. Rheostats. 
U.S.A. make. 100 ohms or 350 ohms, 
25 watts, wire wound, 2/6 each, plus 
3d. post. Satisfaction guaranteed or 
cash refunded without question. - 
Frith Radiocraft, Ltd., 69/71, Church 
Gate, Leicester. 
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RF UNITS, type 24 (30-40 me /s), 9 9 
ea.; 24 mod. 27 (60-80 mc/s), 9/9 
ea.; 25 12/6 , 27 22/3, carr. paid. 
Indicator units, type L, with 97 tube 
and 7 valves, brand new in cartons, 
£4 ea., plus 10 /- carr.; 6 other types 
of Indicator from 55/-. TE -149 crys- 
tal Wavemeters, complete in transit 
case with valves and crystal, and 
brand new 250 kc /s -25 mc/s, £6115/ - 
ea.; a few slightly damaged £5151 - 
ea. R1124 Receivers with 6 new 12V. 
universal valves, 17/6 ea; R1132a 
UHF Receivers. £4 ea. Toggle 
Switches, bakelite. 1/. 

' 
metal 1/6, 

rotary type 1/6, micas .01. 1,000v., 
6d., 2,500v. 1 /9.. Res. :and Cons. 
assorted on tag boards, etc., 7/6 
per 100 ; tubular assorted up to 0,1, 
3/4 doz., 24/- gr. Set of 7 SW Coils 
with dust cores and trimmers, 5/ -. 
Sprague midget Condensers, canned 
size, lin. x. lin., 3x.05, 250v., 1/6, 
15mfd., 25v., 1/6, 5mfd., 250v., 1/9. 
Midget vol. controls with knob, 5 or 
10k 1/9. Canned chokes, 11in. x 
1 }in.. 20nry., 45ma., 4 / -. Ouput 
trans., 45ma., 2,000 or 30 ohms, 
matching, 4/ -, IFs, 200 kc /s, dust 
tuned midgets, 3/- ea.; B.F.O. to match 2/ -. Medium wave coils, 
midget. dust tuned. 1/- ca. or bank 
of 12 for 9/ -. EHT 4 -pin V holders, 
1/6:. 100 -1 mike transformer, 5/ Ferranti PP transformers. 1 -1, heavy 
dy.. 7/6.. 100K long spindle pots. 1/9. 
Cut-outs, 24v., 60a, 8/6. Mansbridge 0,1 3,000v., 4/ -; 1pmfd., 450, 4/6.; 
1.5mfd., 4,000v., 8/6 ; 2mfd., 250v., 
9d. Tannoy 20W MC pressure units, 
£2 ea. S.A.E. please for 12 page 
lists that will save you £££s. -H. 
English. Rayleigh Rd., Hutton, 
Brentwood, Essex. 

RADIO SUPPLY CO. offer the trade: 
ELECTROLYTICS, 8mfd.. 450v., 
midget metal cased tùbulars, 2/1 ea. 
Can; 8- 16mfd., 450v. 2/11 ; - l6.32mfd., 
350v., 2/10 ; 32mfd.; 350v., 1/9 ; 

32mfd., 275v. 25mfd., 25 v.. T.C.C. 
Micropack, 10/- doz. CHASSIS (Re- 
ceiver 1, 16 5 w.g. undrilled Aluminium, 
10- 54-2ins. 2/9, 11 -6 -2 }ins. 3/3. 
12 -8 -2 1ins. 3/9, 16- 8- 21ins., 4/9, 20-8- 
2 1ins. 5/11; MAINS TRANSFORMERS, 
fully interleaved and impregnated, all 
with 200 -250v. screened primaries, 
425- 0- 425v., 200m.a.. 0- 4- 6.3v., 4a, 0 -4- 
6.3v 6a., 0- 4 -5v., 3a, fully, shrouded, 
chassis mounting, 37/6 ; 350- 0- 350v., 
100m.a., 0- 4- 6.3v., 3a, 0- 4 -5v., 2a. 
fully shrouded, chassis mounting, 
19/9 ; 350- 0- 350v., 80m.a., 6.3v., 3a, 
5v., 2a, half- shrouded, 14/9 ; 

midget 250 -0 -250 v., 5om.a., 6.3v., 1.5a, 
0- 4 -5v., 2a, 12/9. UNIVERSAL 5 watt, 
30:1, 45:1, 60:1, 90:1, Class B, push - 
pull, 3/9. SMOOTHING CHOKES, 
80m.a., 15h., 350 ohms, 4/9. P.M. 
SPEAKERS. Plessey 5in. with trans., 
10/6 ; 8in. R. & A. with trans., 14/9 ; 
10in. Plessey with trans., 21/9. All pre- 
ceding goods brand new stock, not 
ex -Gov. Following items unused ex- 
Gov. VALVES, Boxed, VP4B, 807, R3, 
6VGM, 6/9 unboxed, 6J7G, KT33C 
(26v.), 6SL7GT, 6/9 ; KTW61, 
12SQ7M, 12SR7M, 5R4, 5/3; EF36, 3/9; 
6C5G, 4/9 ; SG215, 3/3 ; HL210, 2/3, 
SP41, 8D2, 4D1, 1/9; D1,9d.; boxed 5Z4, 
6J5M, 5/6. SELENIUM RECTIFIERS, 
500v., 80m.a., 4/11; 250v., 65m.a., 3/ -; 
1/6; 120 -0- 120v., 40m.a,, 1/3; 12v., la, 
1/8 ea., 12/6 doz. All goods guaran- 
teed. Full list 21d. C.W.O. or C.O.D. 
over £1;add 1/6 carriage under £3. 
Radio Supply Co., 15, Queen Square, 

.Leeds, 2. 

97/6 CHARGING SWITCHBOARDS, 
12/32v., 500. and 1,260 volts, amps., cut -outs, fuses, resistances, :etc. 4 
take -offs, superb unit, in case. 75Í -: 
Dynamos, 24v., 1,000w., 9in. x 7in., lin. spindle. 75/ -: Electric Motors, 
230v,/1/50 1 /5 h.p. Incorp. 1,260e. 
converter. 58/ -: Mains Transformer 
Switchboards, 230v. A.C. to 12v. .5 
separate take -offs, complete dist. 
panel, switches, fuses, amps., new. 
From £15. Rotary Converters, from 
1 -12 kw.. 110 and 22v. D.C. to 230v./ 
1 /50A.C. From £15: Motor Genera- 
tors, 1 -6kw., 110 and 220v. D.C. to 24/ 
35v. D.C., £5 -£59. Mains Transformers, 
-1- 18kva., all types. Benmotors Power 
Supplies, Summerley St., Earlsfield, 
London, S.W.18. WIM. 3833. (100 
yds.. Sn. Elec. Line, 10 mans. Water- 
loo.). 
TW1NGANG .0005, 5/ -; Dual -range 
Crystal Coil, w /circuit, 2/6 ; Midget 
S.Mlvi,:ï'. Superhet Pack, 20/ -; Midget' 
Cdi)Yponents. List 21d.- Carter's, 67, 
Bell Lane, Marston Green, Birming- 
ham.' 

T4 VISION ! The leading Midland Dept for all your ',requirements. 
Conplete kits of parts to " WW," 
" Inexpensive " and " EE," etc., and 
all, other ,popular receivers. All 
goods post free to any address in 
Great Britain. We specialise in all 
high-grade ex-Service equipment and 
invite your .enquiries. Send S.A.E. today for our latest lists. 'Special ! 

A limited number of Television 
Aerial Masts, llft. long, in two 
sections: approx, tin. dia.,, the ideal 
chimney mast for your Di -pole, 12/6 
complete ; 22ft. Mast in four sec- 
tions, 20/ complete. 15ft. Wooden 
Poles, 5/ -, min. order of 4: Cd- axial 
Cable. complete with Pye Plugs each 
end, 72 '80 or 100 ohms, all lengths' 
supplied at 3d. 'per ft.. plus 1/- for 
end fittings. Brand new boxed 31in.. 
Speakers, -9/6. Mains Transformers, 
neá;' 22/6: Walton's Wireless Stores, 
203. Staveleeyy Road.- Wolverhampton. 
Callers' only: Walton's Wireless 
Stores, - 48, Stafford Street, Wolver- 
hampton. 

SUPERHET COILS, 3WB, 465KC, 
with diagram, 2/8 pair ; Kit of Parts 
for L.M.S. (iron cored) coil pace, 
465KC, 9/6; 8MFD 450 Electrolytics, 
2/'; Droppers, 1/ -; Assorted. Eyelets, 
Eyeletags and Solder Tags, 6 gross 
6/ -; 50PF Trimmers, 4d. Send for 
cheapest list in England.- Sussex 
Electronics, Ltd. (P), Riley Road, 
Brighton. 'I. (Tel. 4446.) 
NEW QUALITY " Radio Tuners, 
suit -any standard amplifier. Con- 
structional Manuals: No. f, L. & M. 
wave, T.R.F., with illuminated dial; 
glass and escutcheon, Radio /Gram. 
switch, 3/6; No. 2. 3- waveband 
Superhet. with large, elaborate hori- 
zontal dial assembly, exceptional 
range combined with quality, suit- 
able for hi -fi amplifying equipment, 
R/G switching, gain control, 3/6. 
Absolutely Complete Kits with 
valves: No. 1, 75/ -; No. 2; 135/-. 
Ready Built and Aligned Tuners: 
No. 1. £4/10/ -; No. 2, £71101-. New 
" Quality " Audio Amplifiers: No. I. 
4 -watt, pick -up and tuner inputs, 
volume, tone and feed back controls, 
valves: 6Q7, 6V6, 554, operation A.C.- 
100- 250v.; No. 2, 15 -watt, twin inputs 
(pick -up and mike or twin turn- 
tables), also tuner input, volume 
mixing, tone control, valves: 6SN7, 
6SN7, 2 x 6V6. in push -pull. 5Z4, 
A.C., 200 -250v. Constructional Man - 
uals: Nò. 1, 2/6 ; No. 2, 4/6. 
Complete Kits with valves: No. .1, 
110/ -; No. 2, 9 gns. Ready -Built 
Amplifiers: No. 1, 119/6 ; No. 2, 
10 gns. Bargains in Gramophone 
Equipment: Collaro AC47 - motors 
with variable speed, 12in. turntable. 
£5 Collaro RP49 combined Motor/ 
Pickup /Autostop. Unit, A.C., ,£51101 -; 
AC47 ditto with 12in. plate, var. 
speed, £7/10/ -. Collaro new super 
A.C. Mixed Autochangers in. black and chrome, with hi -ft crystal pick -up -our special offer -only .£14,- -N.A.S. 
3 -wave band superhet iron -cored 
Coil Packs with ciroult, , complete 
set, 211..- Send 2/ed. stamp ',for .. bum -. 
per bargain list. Terms:..6.W.0.. or. 
C.O.D. any amount. -- Norther Radio 
Services, 102, Parkhill Road, London, 
N.W.3. (Gulliver 1453.) 

FLUORESCENT 80w. Lighting in 
reach of all. Kit of parts: 210 -250 v. 
A.C: tapped choke, P.P. condenser, 
glow starter, terminal. block, tube 
clips, three holders, suppressor, 
bleeder res. adaptor and circuit. 
35/9. Buy your 5ft. tube locally: 
Malden Transformer Supplies, 200, 
Cambridge Road, Norbiton, Surrey. 
TUNING UNITS. Full range of 
Denco, Lowther and Eddystone goods 
available. 5 to 10 wave -band gram. 
chassis covering 3 to 60 me/s, 150 to 
1,500 kc /s. Amplifiers for every use. 
Television kits, radio kits. TELE- 
VISOR, £51, working at 150 miles 
range with good results. S.A.E. for 
leaflet of single items or illustrated 
54 -page catalogue, price 9d.. to 
Mason's (P.W.), Wivenhoe, Nr. Col- 
chester. 
CERAMIC AIRSPAGED TRIMMERS, 
5 -50 pfd., 5/- doz.,, 37/ - per 100 ; 

3 -25 pfd.. 2/9 doz., 20/- per 100. Jack - 
plugs, 4/6 doz., 33/- per 100. W/W 
resistors, 1K, 40W.. 1/4 each, 12/6 
doz. Prices include postage. -J. T. 
Anglin, G4GZ, 233, Welholme Road, 
Grimsby. 
5 -CORE CABLE, 9/012 tough rubber 
sheathed. tinned copper screened, 
10d. yard. Armes, 37, Birchwood 
Drive, Leigh -on -Sea. 
8 WAY High Voltage "Jones" type 
Plugs and Sockets, with crackle 
covers, 1/6 pair complete, 12/- dozen 
pairs, £3/10/- per 100 pairs, carriage 
paid. -Jack Porter,. Ltd., College 
Street, Worcester. 
AYO OSCILLATOR,. -£111f Ferranti 
Multi -meter £6/10/ -; parcels spares; 
bargains. J. Brown,' High St., Boston 
Spa, Yorks. 
BOMB SIGHT.- Sighting Heads in 
original steel cases; weight 401bs., 
15/ -, carriage paid. Brown, 102, 
Cleveland St., Doncast, r. 

TUITION 
MERCHANT NAVY AND AIR RADIO. 
Here is an opportunity to train as 
Radio Officer for, merchant ships 
and the air. The. big liners are open 
to you, but you must first qualify for 
the P.M.G. Certificate. Established 
30 years. We can put you through 
in the minimum time. Day, evening 
and postal instruction. Prospectus 
from Director. The Wireless School, 
21, Manor Gardens, Holloway, 
London, N.7. ARC. -3iî94. 
WIRELESS (sea and air) TELEVI- 
SION. Broadcasting, Radar,. etc., 
offer tremendous opportunities. 
Students, both sexes, age 14 upwards, 
trained for appointments in all 
branches of Radio. Low fees, board- 
ers accepted. 2d. stamp' for pros. - 
Wireless College, Colwyn Bay. 
WIRELESS, Television. Postal Courses 
for Amateur Radio ' Transmitting 
Licence also Television for. Radio 
Trades diploma. Apply British 
Sstiool of Telegraphy .Ltd, 179, Clap- 
ham Road, London, S.W.9: !Forty 
years' experience in training students 
in Wireless and allfedsubjects.) . 

THE BRITISH NATIONAL RADIO 
SCHOOL offers you a career: Write 
to-day for free. booklet describing our 
wide range of training courses 
Radio, Radar. 

, 
Telecommunications. 

Principle's, Mathematics: Physics, and 
Mechanics ; correspondence (lasses 
for the new series of:" C.' .& G. 
examinations ; we specialise >'in turn- 
ing " operators " into "+èngineers," 
and for this purpose dur i9Four Year 
Plan " (leading ta,A.M.I.E.E. and, 
A.M:Brit.I.R.E., with 9 ;C.- & G. 
Certificates, as interim - rewards) is 
unsurpassed ; -our " guarantee has no 
strings attached: ""LcStudtes Director, 
B.5e.. A.M.I.E.E., M.Br.I.R.E., 66, 
Addiscombe Road, Croydon, Surrey. 
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G2ACC OFFERS YOU 
COMMUNICATION RECEIVERS - 

Denco DCRle 13 valves. Six switched bands covering 36 bees 
to 0.175 M /cs (8.3 -1,714 metres). Calibrated bandspread on 
3.5. 7. 14. 21 and 28 M /cs Amateur bands. Switched 5 position 
selectivity with crystal and audio filters, noise limiter, B.F.O. 
and all the usual refinements. £491010. 
Eddystone " 640 " 9 valve Communication .Receiver. Used by 
many hundreds of Amateur Transmitters. We can supply the 
service manual giving photographs, diagrams, circuits, com- 
ponent values, alignment instructions, etc.. at 1/8, post free. 
Price of receiver £27 /10 /0 cash, or £5 /15/0 deposit and 8/- 
per week for 78 weeks. 
Radiovision " Commander " 10 valve Double Superhet with 
razor edge selectivity. 1.7 to 31 M,cs with calibrated band - 
spread on 6 Amateur bands. £481010. 
Further details of the above receivers upon request. 

SUPERHET COIL UNITS - 
Denco CT4 for 1.6 M /cs I.F. 6 switched bands, 8.3 to 1,714 metres 
on rotating coil turret for maximum efficiency. As used on 
the Denco DCR19 receiver. This turret also has a calibrated 
bandspread dial for the Amateur bands, £12'14%11 
Denco CT4 /SW Coil Turret. As CT4 but without medium and 
long waves. Coverage. 1.65 Mles to 36 Macs. £9/610. 
Denco CT7 Coil Turret. A luxury unit for a super broadcast 
receiver. Coverage 10-2.000 metres. With illuminated glass 
d111 calibrated in station names and wavelengths, three -gang 

ienser with slow -motion drive, etc., £8 :'1310. o Technical Bulletins giving photographs, diagrams. 
alts of receivers, alignment instructions and much useful 
rmation : No. 3 deals with CT4 turret, No. 2 with CT6 
CT7.. Either Manual price 312, post free. 

1... :mouth 136 Midget All Wave Superhet Coil Pack. Size 
3;in. x 211n. x 11ín. Coverage 16 -50. 200 -550 and 800 to 2.000 
metres. For 465 k/cs I.F., High Q coils with iron -dust cores, 
ceramic trimmers and close tolerance padders. With basic 
circuit, 42/10. 

SOUTHERN RADIO & ELECTRICAL SUPPLIES 
85, FISHERTON ST., SALISBURY, WILTS. 

Telephone : Salisbury 2103 

kotecwcs 
ALL ITEMS OVER £10 Nol .t %I I,.%BLE UNDER OUR 

HIRE -PL itl'IIASE SCHEME. 
GRAM UNITS 
A.C. and A.C. /D.C. Auto- changers by " Collaro," " Plessey " 

and " Garrard," now available from £14 /8,S 
Collaro A.C. Motor and Turntable £5118/3 
Collaro A.C. /D.C. Motor and Turntable £9/5/8 
Collaro A.C. Motor and Turntable with Pick -up and Auto - 

stop £9 /13/6 
Collaro A.C./D.C. Motor and Turntable with Pick -up and 

Auto -stop £12/18 /10 
SPECIAL I ' JUST ARRIVED. "Garrard" RC65 Auto - 

changers - £15/13'8 
VALVES. WE .CLAIM to be the LARGEST STOCKISTS in 
ENGLAND. Over 1.000 different types. Please send require- 
ments. We will mail C.O.D. by return. 
INSTRUMENTS. 'We are now accepting orders for the NEW 
Taylor Electronic Test Meter Model 170A at £22 10s. Delivery 
in strict rotation : Deposit secures. All other Taylor Instru- 
ments available on Hire- purchase. S.A.E. for Catalogue and 
Terms. 

-. truments by AVO.... Entire range in stock including New 
Generator at £25, and Electronic Test Meter at £35. 

l- ONDENSERS : Dubilier 16 mfd. at 4/- : 8 mid. at 3/- : T.M.C. 
8 x 8 at 5/- : 16 x 8 at 5/- : 16 mfd. at 3/ -. Brand New. NOT 
ex- Government Stock. 
SOLDERING IRONS : SOLON, 18'- straight bit : 21/8 pencil 
bit. All voltages. ELECTRO, 220/250 volts 10 /8, reliable and 
recommended. 
STROBOSCOPES : 78 r.p.m., 50 cycles, price 8d. each or Bld 
post free. 
All orders'C.O.D. or C.W.O. Post paid on orders over £1. Special 
attention -FREE of Purchase Tax -to overseas orders, 

MODERN ELECTRICS LTD.. 
164, Charing Cross Road, London, W.C.2 

let.: TE.M,Ie Bar 7587 

CLYDESDALE 
For Ex- Services Electronic Bargains 

Ex- R.A.F. R1155. As a 9 -valve communications receiver for 
200 -250v. A.C. mains. Receiver Unit with 7 valves : VR99 
(X65). 3 /VR100 (KTW61), 2/VR101 (DH63), VR103 (Y63ME) 
5 switched bands : 18-7.5 me /s (17 -40 metres). 7.5 -3 me /s (40 -100 
metres), 1.500 -600 kc /s (200 -500 metres), 500 -200 kc/s (600 -1500 
metres). 200 -75 kg's (1500 -4000 metres). S.M. Drive, BFO. AVC, 
MVC, etc. ; metal case, 81 x 9 x 9in. Power /Output Pack with 
2 valves EL35. 050 Bin. mains energised speaker, mains trans. 
output trans. : tone control and On /Off switch metal case 
14 x 14 x Tin. Complete with circuits and linking Cables, plugs, 
etc. 

PRCESONLY,S £18 /10 /- both Units. C PAIDGE 
Reflector Aerial (MX- 137 /A) (Brand New). E.175. A first - 
class Transmitting and Receiving Omnidirectional Antenna. 
in original moisture -proof carton with assembly instructions. 

POST CLYDESDALE'S 
S PRICE ONLY ÓIóY each. PAID 

Telesonic Xmtr /Revr. YA4914- VA4915. (Ex- British Army). 
Designed for the transmission and reception of audio-fre- 

YA4n9c1i1 
e 

th 
n 

valves 2 AR.P129 3)T2h/Ae 2 /ATP4sn(V248A), (loop 
aerial not supplied), H.T. VI 60v., VC. 120v. V3 and 4 180v., 
L.T. 2v. Space for batteries is provided inside. Size 141 x 
11 x 81n.: fitted with handles, khaki finish. The receiver 
unit YA4915 with valves 3./X51 5v. (HIVAC), l'XPS 5v. (HIVAC) 
which are in series parallel for 3v. 51. supply ; H.T. 67.5v. 
space for batteries is provided inside the unit. Dimensions 
7 x 6 x 2in., finish khaki, with pick -up coil. 

CLYDESDALE'S £3 (for both Units, with Rcvr. 
PRICE ONLY (PU) Coil only). 

Receiver and PU Coil 3416d. 
Bendix M1-4A Amplifier. Two- valve, two -stage. audio - 
amplifier with built -in 24v. vibrapack, 12SJ7, 25L6, fully 
smoothed, complete with transformers, etc., in metal case 
13 x 8) x 31in. 

CLYDESDALE'S POST 
_ 

PRICE ONLY ssI- each. PAID 
All goods advertised or in our List can be ordered from 
any of our branches in England and Northern Ireland, or 
direct from :- 

CLYDESDALE CO. LTD 
2, BRIDGE. STREET, GLASGOW, C.5 

Send now for new Illustrated Lists. Please print name and address. 
Phone : SOUTH 2706/9. 

FREE To AMBITIOUS 
Thi; 176 -page Book ( ENGINEERS 

I 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 
FLEE 7' 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 £10 a 
week you cannot afford 
to miss reading this 
unique hook. Send for 
your copy today - 
FREE. 

,. FREE COUPON 
Please send me your FREE 176 -page 

"ENGINEERING OPPORTUNITIES" 

NAME 
ADDRESS 

Subject or Exam. 
that interests me 
British Institute of Engineering Technology 

409B, Shakespeare House, 
17119, Stratford Place, London, W.1 

WHICH IS 
YOUR PET 
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! 

A . M . I.Mech.E., 
A.M.I.E.E., 
A.M.I.C,E., 
A.M.I.P.E., 
A.M. I.M.I., L.I.O.B., 
A.F.R.Ac.S., 

B.Sc., 
A.M.Brit.I.R.E., 
CITY & GUILDS, 
MATRICULA- 

TION, etc. 

BIET 
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Voi. 1. No. 6 NEW SERIES AUGUST, 1949 

Televiews 
The C.R. Tube Guarantee Amended 

READERS r ill recall our 
criticism of the guarantee 
relating to cathode -ray 

tubes. Under this, a replacement 
within the period of the guarantee, 
namely, six months, is only 
effective for the remainder of 
the period. So that if a tube 
broke down in the last week of 
the guarantee the replacement 
would only be covered for one 
week. 

We expressed the view that this 
was unfair, for a cathode -ray 
tube is an expensive item in- the 
construction of a television 
receiver, and a guaranteed period 
of only six months is short 
enough. It is so short, in fact, 
that it does not convey to the 
public that confidence which a 
manufacturer should feel in the 
reliability of his products. 

Largely as a result of our 
criticism that position has been 
amended, and as from June 1st 
last, and for a trial period of 
twelve months, the guarantee is 
amended to provide that each 
free replacement tube will carry 
the full six months' guarantee. 
In all other respects, however, 
the guarantee remains, and it is 
stated that any extension of the 
basic guarantee period of six 
months is not economically 
justifiable. It may not be at 
the present time, but if television 
is too become really popular the 
guarantee period will have to 
fall into line with other radio 
appparatus. Money is not so 
plentiful to -day that a purchaser 
can view with equanimity the 
outlay of from £40 -£I00 on a 
television receiver with the tardy 
assurance that it will only be 
backed by the manufacturer 
for twenty -four weeks. Such a 
short period is likely to give rise 
to the impression that television 
receivers are being marketed 
which are unreliable. We know 
this to be untrue, but many 
thousands of members of the 
public may not., .. 

We welcome the concession, but 
suggest that it would have had 
full effect in establishing public 
confidence had the overall guar- 
antee period been extended to 
twelve months. We suggest that 
the tube manufacturing members 
of the B.V.A. reconsider this 
matter: The guaranteed period 
in America is in most cases of 
greater duration than ours. 

The P.W. Televisor 
THE technical staff of this 

journal has for a long time 
past been experimenting with a 
television receiver suitable for 
home construction. Many snags 
have had to be overcome. The 
alignment difficulties need to be 
eliminated as far as possible, for 
few amateurs have expensive test 
equipment such as signal gener- 
ators. Also the cost question 
has needed careful study, for it 
would be pointless to describe 
the construction of a receiver 
the components for which will 
be more costly than a coin- 
merciai product. We have 
arrived at a stage where these 
difficulties have. been .overcome,. 
and it is hoped in an early issue 

to commence publication of the 
articles and diagrams. 

Although television to -day is 
really a local service with distant 
prospects of a nation -wide net- 
work, interest in it continues 
week by week, as .is indicated by 
our correspondence and the call 
for back issues containing our 
television articles. Newcomers to 
television should study our 
" Newnes Televisión .'Manual," 
which deals with the elements of 
television technique. 
Government Surplus 

WILL readers please note that 
we cannot undertake to 

.modify the ex- Government C.R. 
equipment now being sold through 
the stores at attractive prices. A 
great deal of this equipment 
represents good value for money,' 
and large numbers of readers have 
successfully converted it to suc- 
cessful television receivers. Those 
are the skilled readers, however. 
and those with modest equipment 
should pause before they spend a 
sum of money which is consider- 
able even at bargain prices. A 
thing which turns out to be 
useless is clear at any price. Most 
of this surplus equipment is 
useful in some form or another if 
broken down and used as a source 
of supply for odd condensers, 
resistances, -etc. 

Telenews 
Portable TV 
IT is reported : that 

- a British 
manufacturer has, succeeded 

in producing a portable Tv 
receiver which needs no - external 
aerial, May he used on A'.C.'D.C. 
mains, and which is light enough 
to be carried from room to room. 
It may appear on the market by 
the time this issue is on sale, 

TV in Canada 

THE Toronto Star, forecasts that 
television will begin in 

Canada in 1960: Progress has 
been made in the . discussions - 

between commercial, technical 
and C.B.C: groups and an pfficial 
statement is ex-pected soón: . 

French Components 

AT a'recent radio exhibition in 
Paris components for 'home - 

constructed television receivers 
were on show -in spite of the 
fact that there are, as yet, no 
regular programmes. 

Colour TV 
AT the annual meeting of the 

American MedicaFAssociation 
in Atlantic City; surgery and 
other procedures at the Atlantie 
City Hospital were scanned arid 
transmitted iu colour to '?0' 
receivers in the Convention. Hall. 
The C.B.S. colour -disc system w{ae 
employed. 
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Underneath the Dipole 
Television Pick -ups and Reflections. By THE SCANNER " 

NOTWITHSTANDING the 
'success of the television 
newsreel, many viewers 

had come to look upon the use 
of film in television programmes 
as a kind of makeshift stop -gap. 
The technically poor quality of 
the film transmissions compared 
unfavourably with progressive 
improvements in studio and other 
transmissions, especially the re- 
layed outside broadcasts. Picture 
flares and blemishes accompanied 
by sound recording which was 
not entirely satisfactory had be- 
come the accepted standard so 
far as film production was con- 
cerned. Now, at long last, the 
whole position has changed. The 
ancient tele -cine equipment which 
has done honourable duty at the 
Alexandra Palace since about 
1936 has been scrapped (or sent 
to a museum) and replaced with 
the very latest tele -cine pick -up 
equipments of two manufacturers 
-E. M. I. and Cinema Television, 
Ltd. The new equipments are 
used entirely separately, usually 
alternatively, and in the case of 
mùlti -reel screenings, change- 
overs will be made from one to 
the other. The improvement in 
quality is startling, and now it is 
the turn of studio transmissions 
to become " bottom of the class ! " 
But not for long ! Further im- 
provements in the television 
cameras of several manufacturers 
will be seen in due course, and 
have already been seen on the 
outside television relays. 

16 mm. on Television ? 
There is no doubt in my mind 

that the sudden great improve- 
ment in film transmissions will 
lead to the more extensive use of 
film all round. Trade difficulties 
place an artificial restraint upon 
the number of complete films 
available for television, and these 
may not show much of an in- 
crease. But producers of radio 
plays will no longer be hesitant 
about including lengthy film 
sequences, and film will be em- 
ployed more for small individual 
items in magazine programmes. 
And then there is the possibility 
of the filming of complete pro- 
ductions, for relaying at pro - 
vincial stations. 

So far, the B.B.C. is equipped 

only for the transmission of 35 
mm. film. In America, 16 mm. 
is used in addition to 35 mm. at 
many television stations, par- 
ticularly those with limited pro- 
duction programme facilities. The 
introduction of 16 mm. equip- 
ment here would probably widen 
the scope of the B.B.C. for 
obtaining film product, at present - 
restricted by the policy of the 
British Kinematograph " Renters 
Society in banning films for 
television. This powerful society 
includes all the 35 mm. dis- 
tributors of film, but not many 
16 mm. specialists, and in any 
case, the latter have their own 
particular grievances with the 
main group. Further complica- 
tions arise in the interpretation 
of various kinds of agreements 
between the 16 mm. film libraries 
and the major film renting com- 
panies. In some cases the tele- 
vision rights are jealously guarded, 
whereas in others there are prac- 
tically no restrictions. 

Fellow Travellers 
Apart from these trade agree- 

ments and disagreements, how- 
ever, which, after all, only affect 
the films which were made in the 
first place for public cinema 
exhibition, the B.B.C. do not 
always seem to make the best 
use of their own home -made film 
material. The newsreel excepted, 
most of the films attempted seem 
to take the form of the stodgiest 
of documentary stuff. The 
original B.B.C. film report on 
Germany, for instance, performed 
the phenomenal feat of presenting 
a cross- section of life in Germany 
with hardly a mention of the 
then newly imposed Soviet block- 
ade of the capital. This fantastic 
performance was eclipsed-by the 
B.B.C.'s film report of the end 
of the Berlin Blockade, a light- 
hearted piece of musical- comedy 
reporting which once more soft - 
pedalled Soviet aggressiveness. 
These B.B.C. films contrasted 
strangely with the cinema news- 
reels' treatment of the same 
stories, particularly those of Para- 
mount, Movietone and Gaumont 
British News. Unfortunately, the 
report of the end of the blockade 
was entirely premature ; but the 
unpleasant treacle - and - bromide 

flavour of the B.B.C. film lingers 
on. Strangely enough, no par- 
ticular complaint can be levelled 
against the B.B.C. Newsreel for 
bias in its reporting ; it rears its 
ugly head in a few of the important 
(and self- important !) documen- 
tary features. Who are the fellow 
travellers ? We don't want them 
on television. They should be 
sent bacl[to the Third Programme 
Department. 

River Interludes 
While the outside broadcast 

equipment was in the neighbour- 
hood of Kingston, it was a happy 
idea to spend a half -hour at the 
riverside, sending out a series of 
delightful shots of rivereraft, 
bathers, anglers and scenic shots. 
Mercifully uncommentated, the 
scenes were fitted to a musical 
treatment and an occasional 
natural sound, and the overall 
effect was one of a serenity which 
is rarely attained in any amuse- 
ment form. 

Censorship Classifications 
Not so serene as the river trip 

series have been some of the 
television plays which have been 
coming our way lately. It is 
true that the announcer prefaced 
J. B. Priestley's play, " I Have 
Been Here Before," with the 
warning that it was not suitable 
for children, as was done on the 
following night for Terence 
Rattigan's " The Browning Ver- 
sion," and for many other plays 
lately. i All of this warning as to 
suitability would be much more 
conveniently handled if censorship 
classifications of " U," " A " and 
" H," as mentioned in this column 
many months ago, were utilised. 
The classification would then be 
reproduced on all advertising or 
Press announcements of the tele- 
vision play concerned, and the 
embarrassing situation of having 
to disappoint a home audience of 
youngsters would be avoided. 
" I Have Been Here Before " was 
said to be the ninth play by 
Priestley to be televised, and so 
now we can thank him very 
much and give him a long, long 
rest. This particular play was 
pompous and dull, with an ending 
with which no churchman could 
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possibly agree. In an entirely 
different class was Rattigan's 
schoolmaster story " The Brown- 
ing Version," in which the 
original West End cast from the 
Phoenix Theatre played their 
parts again. In this, play, the 
dialogue had brilliancy and the 
playing was superb, particularly 
by Barry Jones and Mary Ellis. 

A recent survey of the trend of 
films as regards censorship re- 
vealed that five out of every six 
British films of first- feature class 
are given an " A " certificate by 
the Censor, compared with one 
out of every ten in the second - 
feature class. The remainder 
were all " U " certificates -suit- 
able for children and family 

audiences. Television is primarily 
an entertainment for the home 
and family, and the B.B.C. would 
do well to watch this trend 
towards " A " entertainment. 
But first it should establish 
classifications and self- imposed 
censorship. The percentages of 
" A " and " U " plays would then 
be readily revealed. 

Round or Rectangular 
Mathematics Applied to the Television Screen Controversy 

By DAVID WAYNE 
ratio is 4:3. Diagram one illus- 
trates the relationship between 
picture area, and tube -face area. 

APOINT which always arises 
when orie is making a 
television receiver from 

ex -W.D. . parts, and using a 
V.C.R.97 (or 517) tube, is whether 
it is better to have the usual 
oblong picture and waste part of 
the tube -face, or use all of the 
tube -face and waste part of the 
picture area. This problem has 
been neatly presented in a material 
fora by the latest of American 
gadgets -the electronic picture 
magnifier. Here we have a con- 
venient method of comparing 
the two types of picture presenta- 
tion- rectangular or round. 

Optional picture magnification 
is incorporated in certain receivers 
manufactured in the U.S.A., and 
a home-constructor scheme -des- 
cribed in the May issue. On press- 
ing a button, or throwing a 
switch, circuits are altered so 
that the picture size jumps from 
the normal rectangle to a .cirele 
completely filling the round face 
of 'the cathode -ray tube. It is 
claimed that the magnification 
so gbtained is equivalent to a 
picture area two and a half times 
larger ; and that the circular 
picture does not suffer through 
having the corners and sides 
eut -off, as nothing of interest 
happens -in- these parts. The 
original rectangular picture may 
be instantly restored by again 
pressing the switch or button. 
The facility is designed to enable 
the viewer to obtain special 
" close -ups " at will. 

.Some Calculations 
Let us now consider the details 

a little more closely, and imagine 
we have one of these picture - 
magnifying receivers employing 
a 12in. tube. We are receiving 
an American transmission, and 
consequently the picture aspect- 

Fig. i. -Re -' 
lationship 
between tube 
end and sic- 
are area at 
the Ameri- 
can 4:3 

ratio. 

The area of the tube -face is 
given by ,tr2 or 36:t and is, to 
the nearest digit, 113 sq. ins. 

Picture area is given by height 
times width, which may be 
determined quite simply by 
Pythagoras : 

h2+w2_d2 =144, where the 
ratio of w to h is 4: 3. 

This gives . width as 9.fiin. 
and height as 7.2 in. However, 
this can be stretched a little by 
allowing for some corner clipping, 
so, adding 0.4in..and 0.3in. on to 
the width and height respectively, 
we obtain : 

w= 10in., and h= 7.5in. 
Picture area then is 75 sq. in. 
The amount of tube -face which 

is wasted when the normal 
rectangular picture is displayed 
is 38 sq. in., or 33.6 per cent. 

Now let us press the enlarging 

Fig. 2. -Increased picture area ..- 

(at the same ratio) when tube - 

end i s filled. 

switch. The situation is illustrated 
in Fig. 2 : 

The entire tube -face is filled. 
giving a viewing area of 113 " 

sq. in. But what of the total 
picture area ? Once ' again this 
may be easily calculated. 

h= d= l2in., and w=4/3 x.12 
= 16in. 

Area =192 sq. in. 
Thus the amount of picture 

area wasted is 19"2 L-113= 79 sq. 
in. In other words, 41 per cent. 
of the picture is' not seen. 

Summarising ; A rectangular 
picture wastes :33.6 per cent. of 
the tube -face. A round picture 
wastes 41 per cent. of the picture- 
area. Overall magnification is 
192/75=2f approximately. 

In view of the fact that nearly 
half of the picture is eut off, 
the electronic enlarger hardly 
seems to justify its existence. 
though it would be of limited 
use in providing close -ups of 
artistes already in close -up- a 
rather redundant function. 

British Proportion 
With the British aspect ratio 

of 5 : 4, picture loss is slightly 
less, being about 37 per cent. - 
just over one -third. Even so, it 
is still objectionable. an Using a 
V.C.R.97 tube for television par. 
poses I have found that a 
rectangular picture is definitely 
preferable, even though one can 
hardly afford to waste any of the 
tube -face. A plastic enlarging 
lens provides a convenient solu- 
tion to the problem, and gives a. 
picture size that may be viewed 
from a comfortable distance. 

The theory that little of interest 
happens in the corners -and sides 
of the picture i:ï; I think,- some- 
thing of a fallacy, as a study of an 
evening's television programme 
will reveal ! 
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Trade 
" New Look " Filter 

OMPLAINTS are sometimes 
- made that eye- strain is 

experienced after seeing a tele- 
vision programme through, and 
various suggestions have been 
made to overcome this, and also 
to increase the apparent contrast 
in the received picture. Leaving 
room lights on relieves eye- 
strain, but usually causes diffi- 
culty due to light reflections from 
the tube end, or cover glass. A 
light behind the television receiver 
gives relief also, and at the same 

Notes 
temporarily to a separate sheet of 
glass which may be supported in 
front of the tube, and the first 
half of a programme viewed 
through the screen. The makers 
are New Look Products, Cran - 
leigh, Surrey, and the price 
varies from 15s. to 40s., according 
to the size of the screen. 

Television Pre -Amplifiers 
THE illustration below shows 

two of the model amplifiers 
produced by Boscombe Radio 
and Electric for use with standard 

television' re- 
reivers in locali- 
ties where some 
additional gain is 
required. The 
models are avail- 
able in two types, 
one fitted with 
EF50 valves (or 
equivalents) and 
the others with 
6612 or equiva- 
lents. Each unit 
is totally enclosed 
and fitted at one 
end with a stand- 
ard coaxial socket 
and at the other 
With a length of 
coaxial feeder 

Two of the Boscombe Pre -a i 

time seems to add to the contrast 
in the picture. A scientifically - 
designed filter is now available, 
however, which removes all of the 
difficulties and in our opinion 
gives a very much improved 
result. This is a light -blue filter 
of very thin plastic material 
provided with adhesive -tape edges. 
It is available in various sizes 
and in use is merely stack on the 
glass covering the tube, or at the 
back of a lens if one is employed. 
It reduces the intensity of reflec- 
tions, and although when first 
switched on the picture appears 
blue in colour, this effect dis- 
appears after a very few minutes 
and gives the picture a real black 
and white tone. A slight increase 
in brilliance is generally needed 
over that normally used without 
the filter, but room lights may be 
left on, and there is no feeling of 
eye strain, even after the longest 
period of viewing. It is a worth- 
while addition to any television 
receiver, and its effect may be 
judged by sticking the screen 

:piifiers. 

43 Mc/s. and there was insufficient 
adjustment to enable them to be 
used on a certain 'receiver which 
was adjusted for upper (single) 
side -band reception of the A.P. 
transmission. The units are very 
well made, and cost £2 12s. 6d. 
for the single -valve model and 
£3 12s. 6d. for the two -valve 
model, with either the 6F12 or 
EF50 valves. The makers' address 
is : 595, Christchurch Road, 
Boscombe, Bournemouth. 

EKCO " Eighty -Eight" Range 
ONE of the new Ekco vision 

receivers designed for use in 
London or Midland regions is 
shown below. Wide -band R.F. 
stages are used, with P.M. focuss- 
ing. A pre -set variable control is 
provided to counter mains voltage 
fluctuations on focus, and there 
are three main side controls. 
These provide for contrast, bright- 
ness with on/off switch and 
volume. A radio unit is fitted to 
some Models and provides for four 
pre -set stations on either the 
medium or long wavebands, and 
illuminated panels are provided 
below the tube mask to show 
which station is being received. 
There are two controls for this 
part of the receiver; and these 
provide volume and on ¡'off switch 
(common to radio and television) 
and a five -position rotary switch 
selecting television or any one of 
the three medium and one long- 

provided with a wave stations. The price of this 
coaxial plug. combined receiver is 45 guineas, 

Three leads are provided for H.T. plus P.T., and Model TS105 is for 
and L.T. supplies. To use, the the London area and TS1105 for 
aerial is removed from the receiver, the Midlands. Model " 88 " 
plugged into the unit and the unit (that is without tip, radio unit), 
coaxial plugged into the receiver. costs 30 eus.. r lie I "l'. 

The three other leads are 
connected to suitable points 
in the receiver to provide the 
necessary 0.3 volts for L.T. 
and 200 volts for H:T. The 
single valve units are in -, 
tended for use outside the 
40 -mile radius and the two - 
valve units beyond 70 miles, 
and the EF50 models provide; 
slightly more gain than the 
others. A variable adjust- 
ment on the two -stage units 
enables the user to adjust 
for maximum reception on 
either sound or vision. 

We have tested the four 
units and find them very 
efficient, introducing no in- 
stability and giving sub- 
stantial gain. The only 
criticism we would offer is 
that the models which we tried 
were peaked at approximately Ekco's new Model TSzo5 with gin. tube. 
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4 ï o?RACTICAL WIRELESS 

Prac.ic=aE Wireless 

. BLUEPRINT SERVICE 
PRACTICAL WIRELESS - 

\,i. of 
Blueprint 

CRYSTAL SETS 

Blueprints, Is. each.' 
1937 Crystal Receiver PW71* 
The " Junior " Crystal 

Set .. PW94* 

STRAIGHT SETS 

Battery Operated 
Oise -Valve : Blueprints, 2s. each. 
Beginners' One -valver .. PW85 
The " Pyramid " One - 

valver (HF Pen) PW93* 
Two -valve : Blueprints, 2s. 
The Signet Two (D & 

L F) PW76* 
Three -valve : Blueprints, 2s. each. 
Selectone Battery 'Three 

(D, 2 LF (Trans)) PW 10 
Summit Three (HF Pen, 

D, Pen) PW37'' 
The " Rapide " Straight 

3 (D. 2 LF (RC & 
Trans)) PW 82 * 

F. J. Camm's " Sprite " 
Three (HF, Pen, D, 
Tet) .. .. PW87* 

Four-valve : Blueprints, 2s. each. 
Fury Four Super (SO, 

SG, D, Pen) .. PW34C* 

Main,* Operated 
Two-valve : Blueprints, 2s. each. 
Selectone A.C. Radio- 

gram Two (D, Pow) PW l9 
Three -valve : Blueprints, 2s. each. 
Double - Diode - Triode 

Three (HE Pen, DDT, 
Pen) .. PW23* 

Four -valve : Blueprints, 2s. each. 
A.C. fury Four (SG, SG, 

FY Pent PW20* 
A.C. Hall -Màik (HF 

Pen, D, Push -Pull) .. PW45* 

SUPERHETS 

Battery Sets : Blueprints, 2s. each. 
F. J. Camm's 2 -valve 

Superhet .. PW52* 
lfáins Sets : Blueprints, 2s. each. 
F. J. Camm's Universal 

L4 Superhet 4 .. PW60 

SHORT -WAVE SETS 

Battery Operated 
One -valve': Blueprint, 2s. 
Simpib S.W. One -valver PW88* 
Two-raive : Blueprints, 2s. each. 
Midget Short-wave Two 

(EI, Pen), .. PW3SA* 
Three-,ail,e : Blueprints, 2s. each. 

Vo. of 
Blueprint 

Experimenter's Short- 
wave Three (SG, D, 
Pow) .. PW3OA* 

The Prefect 3 (D, 2 LF 
(RC and Trans)) .. PW63* 

The Band- spread S.W. 
Three (HF Pen, D 
(Pen). Pen) .. .. PW68* 

PORTABLES 
Three -valve : Blueprints, 2s. each. 
F. J. Camm's ELF Three - 

valve Portable (HF 
Pen, D. Pen) .. PW65 

Parvo Flyweight Midget 
Portable (SG, D, Pen) PW77 

Four -valve : Blueprint, 2s. 
" Imp " Portable 4 (D, 

LF, LF, Pen) .. PW'86* 

MISCELLANEOUS 
Blueprint, 2s.. 
S.W. Converter- Adapter 

(1 valve) .. ,. PW48A* 

AMATEUR WIRELESS AND 

WIRELESS MAGAZINE 
CRYSTAL SETS 

Blueprints, ls, each. 
1934 Crystal Set .. AW444 
150 -mile Crystal Set .. AW450 

STRAIGHT SETS 
Battery Operated 

One -valve : Blueprint, 2s. 
B.B.C. Special One - 

valver .. .. AW387* 
Two-valve : Blueprints, 2s. each, 
A modern Two- valver .. WM409* 
Three -valve : Blueprints, 2s. each. 
Economy Pentode Three 

(SG, D, Pen) .. .. W M337 
PTP Three (Pen, D, Pen) WM389 

Mains Operated 
Two- vallte : B nepriati 2s. each. 
Consoetectric Two (D, 

Pen), A.C. AW4O3 
Economy A.C. Two (D, 

Trans), .. WM286 
Four -valve : Blueprints, 3s. each. 
All -Metal Four (2 SG, 

D, Pen) .. WM329 
Harris Jubilee Radiogram 

(HF, Pen, D, LF, P).. WM386 

SUPERHETS 
Battery Set : Blueprints, 3s. each. 
'Varsity Four .. .. WM395* 

SPECIAL NOTICE 
THESE blueprints are drawn- full 

size. The issues containing 
descriptions of these sets are now out 
of print, but an asterisk beside the 
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 description appppears: 
Thus P.W. refers to PRACTtPCAL 
wmar sts, A.W. to Amateur Wireless, 
W.M. to Wireless Marla :lne. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over ed. unacceptablei to 
PRACTICAL WIRELESS Blueprint 
Dept.. George Ñewnes, Ltd., Tower 
House, Southampton Street, Strand. 
W.C.2. 

N. af 
B7tir>rrint 

PORTA Rl.ES 

Four -valve :: Blueprints, 3s. each. 
Holiday Portable (SG, 

D, LF, Class B) .. AW393* 

SHORT -WAVE SETS 

Battery Operated 
One -valve : Blueprints, 2,*. each. 
S.W. One -valver for 

America .. A W429* 
Two -valve : Blueprints, Zs. each. 
Ultra -short Battery Two 

(SG, dei Pen).. .. WM4A2 *- 
Four -valve : Blueprints, 3s. each. 
A.W. Short-Wave World- 

beater (HF Pen, D, RC, 
Trans) .. .. AW436* 

Standard Four- valver 
Short-waver (SO, D, 
LF, P):. W161383* 

Mains Operated 
Two -valve : Blueprints, 2s. each. 
Two -valve Mains Short - 

waver (D, Pen), .. AW453 
Few' -valve : Blueprints, 3s. 
Standard Four-valve A.C. 

Short -waver (SG, D, 
1k C, Trans) .. WM391* 

MISCELLANEOUS 
Enthusiast's Power Artl- 

plitier (10 Watts) (3/ -) WM387* 
Listener's 5 -watt A.C. 

Amplifier (3/ -) .. WM392* 
Harris Efectrograrn 

battery amplifier (2/ -) W M399* 
De Luxe Concert A.C. 

Electrogram (2, -) .. Wh1403* 
New Style Short -wave 

Adapter (2,' -) .. .. WM388 
wB, 

HINTS COIJPOIN 
This coupon is availebfe until Aug. 
Ise, 1949, and musc accompany all 
Practical Hints, 
PRACTICAL WIRELESS. AUG.- 1949 

Published on the 7th Of .each month by G.ORaE- NENNES, LIMITED. Tower House, Southampton Street, Strand. London: W.C.2, and 
printed in England by W. SPEAIGN'i' & SONS, LTD.. Exmoor Street. London WAIL Sole Agents for Australia and New Zealand': 
G9, DOti & GOTCH (A slat, LTD. South Africa: CENTRAL NEWS AGENCY; LTD. Snbseriptio% rate including postage.. -for 
ond"yeitr /eland and Abroad Ibe, 54. (Canada 10s.). Registered at the General Post Office tor the Canadian Magazine, Past. 
CONDITIONS OF' SALE AND' SUPPLY: This periodical is sold subject to the following conditions namely, that it -shall not. without 
the written consent of the publish$rafirst given, be lent, re -sold, hired. out or otherwise disposed of by- way of Trade except at the tall 
retail price of 9d.: and that it shall not be lent. re -sold. hired out or -otherwise disposed of in a mutilated condition or in any 
unauthorised cover by way cf Trade: or affixed to or as part of any publication or advertising. literary or pictorial matter, whatsoever. 
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-PREMIER RADIO CO. 
MORRIS & CO. (RADIO) LTD. 

Introducing" PREMIER " -The Television Kit YOL' can 
ld fÓ: 

Tills Rdceivver cdrisists of 4.units 
The -Sound Receiver, Vision Receiver, Time Base and 

Power. Pack. 
As is usual in all Premier Kits, every single item down to the last bolt and nut is supplied. All chassis are punched and. layout diagrams and theoretical circuits are inchfded. 

The cost of the Kits of Parts is as follows - 
The Vision Receiver with valves, £3 13e. The Sound Receiver with valves, £2 14s. 641. The Time Base with valves, £2.7s. 6d. 
The Power Supply Unit with Valves, £6 3s. In addition you will need 
A -VCR97 Cathode Ray Tube, £1 15e. 
A Set of Tdbe Fittings and Socket. 7; -. 
And a Gin. P.M. Moving Coil Speaker. 16' , The Instruction Book costs 2,6. but is credited if a Kit for the 

complete Televisor is purchased. - 

Any of these Kits may be purchased separately ; inl'act, any 
sitl,I le part can be supplied. A complete priced list of all 

?3 will be found in the Instruction Book. 
A GLANCE AT THE PRICES WILL SHOW THAT THIS IS THE 
GREATEST VALUE OFFER PREMIER HAS EVER MADE. 
20 valves are used, the coils are all wound and every part is 
tested. All you need to build a complete Television Receiver 
is a screwdriver, a pair of pliers, a soldering iron and the ability to read a theoretical -diagram. 
WOMdng models can be seen during transmitting hours at {iur Fleet Street and Edgware Road Branches. 
ALUMIINIUM CHASSIS, 16 S.W.G. Substantially made 
of bright Aluminium with four sides. 7ín. x 311n. x 2in., 313 Olin. x 411n- x 21n., 4'- : loin. x Bin. x 2!.ín., 5'6 : 12ín. a 9ín. 
x 21ín., 6/8; 1 

}41ín. 
x 9in. x 2í1n, 6/11 : 16ín. x 8in. x 21in.. 7/3 

a lin., 8/3 
x 

121n. a 1Ó1ñ > ñ 810 ' 14iä Will. a R u . 7 11 
16ín. a 101ñ..x 31n., 818.: 201n. x 1 n.x lin., 10 -. 
MOVING COIL MLI'ERS 
All 211n, outside diameter. 1 met., 7/6 : 5 mA, 5 - : s.i mA. 8 6 

150 mA, 6'- : 20 amp., 7/6 40 amp., 7;6 : 20v.. 5'9 : 

500 microamps., 7.6. All 3í1n. outside diameter. 1 mA, 15 -11 
30 mA, 10 /6 : 200 mA, 8/6 : 500- microamps.; 1814 Thermo- - 
couple meters. 2iin. : 2.5 amp.. 51- : 3 amp,. 51- :- 3.5amp., 51, : _ 
311n.,-2 amp., 8/6. Electrostatic 3iin.: 2kV., 25'- : 5kV, 50' -. 
0 -20 volt Min. o.d. Moving Iron a/c meters, 8,6 : 0- 3.5kV.'31ip. 
o,d, Electrostatic meters, 251 -. 0 -50v. and 0 -511v. Moving Coil 
Meters with external resistance, 4!ín: o:d., 174 - 

METER Klt 
A superquality Ferranti 500 microàmp moving coil meter, 
with separate high stability, high accuracy resistors tg measure ' 
15, G0, 150, 600 v. D.C. at 2.000 'Ohms per volt: Shale marked 0 =5. 

Kit.' 
10. 15, 

'10.' -. 
200, 400, 600. Internal resistance, 500 ohms. Complete 

- - 

PREMIER .jI.5. CHOIMS. .. . 

40tnA,'2'6 f 60 niA, 5/6 : 100 mA, 8 :6 : 1 i0 mA, 16'- : 250 mA' 
25!-. - 
LOUDSPEAKERS -By Rola, Truevox. W.B.. ere. 
Brand New in makers' cartons. 31ín 9'- : lin.. 10 - : Olin.. 
16/B: Sin.: 17/6: IOin 23/8. Transformers, 2,11 each extra. 
HAND MICROPHONES - 

With carbon insert.- Switch in handle:. 2711. ' 

ELECTROLYTIC CONDENSER at special priops. 
16 +16 mf Ally Can, 350 volt. 213 each': 3 ter" 5,9. -- 2 -mf. 25 v. Cardboard Tube,.1/ -each :' 3 for 2'6. 
MOVING COIL MICROPHONE INSERTS 
1?in. in diameter. Make excellent mike, earphone, or personal 
speaker. 

Q1- 
each. 

BALANCED ARMATURE 
Make very sensitive H p p 

UNITS 
cad hones Telephone or Mikes. No , 

Battery needed. 1/3 each. '- -' 

SECTIONAL WHIP AERIAL. Seven sections which plug - 

into each other making an aerial 14ft. long. Thinnest section 
diem thickest section Lin. diam. Weatherproof enamel.. - 

3'8 each complete. 
Short Wave micro Variable Condensers. All values Bons 
10 PF to 100 PF. 2'8 each,' 
11005 mf. 2 -gang Variable Condenser=. Without Trimmers. 
4'6 erich ; With Trimmers, 4 9 cash. 

POST ORDERS TO 167, LOWER CLAPTON RD., E.5. 'Phone: Amherst 4723. 

Our 1949 List is available. Please CALLERS TO 152/3, FLEET ST., E.C.4. Central 2833. 
NEW BRANCH: 207, EDGWARE RD., W.2. Ambassador 4033. 
This Branch is open until Gp.m. on Saturdays. 

send 2Ä. stomp for copy. 

M.O.S. 
offer more 
for your 
money .. . 

AC /DC DUAL CONTROL 
PANEL 
A dual purpose voltage regu- 
lating and smoothing AC /DC 
control unit. ' Comprises very 
high grade equipment, including 
one 0 -100v. A.C. Rectifier type 
meter 24in. round flush Mount- 
ing type, one 0 -40v. D.C. mov- 
ing coil meter tin. square flush 
mounting type six 5 -amp. Slydlok 
fuses and holders, two 15 -amp. Slydlok 
fuses and holders, one 5 mfd, oil filled 
block condenser, three voltage regulators 
including carbon piles, rectifiers, etc. 
(Twin 24v. and Single 80v. types), filter 
smoothing assemblies, transformer, eue., 
etc. The panel is contained in a heavy 
steel cabinet and is complete with circuit 
diagram. A/ 
ALL FOR 22/6 To callers only. 

M O.S. NEWSLETTER 
The paper for amateurs. Packed with 
genuine bargain items, circuit diagrams 
and useful " gen." Send 6d. for specimen 
copy or 5/- for year's subscription. 

TWO -BAND TUNABLE 
V.H.F RECEIVER. 

See article in PRACTICAL. WIRE- 
LESS by F. G. Rayer, who has 
converted one of our OUTPUT 
TESTERS TYPE 2, as illustrated, 
to a VHF receiver. We are offering 
Me complete unit with 6 valves, 
BRAND NEW A CARR. 

AT ONLY ` /' PAID. 

Present frequency coverage 22 -S5 
Wes. Valve line -up 3 HL 23 and 3 DI. 
Originally designed for I.F.F. check- 
ing. 

Terms : Cash with order 

MAIL ORDER SUPPLY CO. 

33 Tottenham Court Road, 
London, W.1 

Telephone : MUSeum 6667 -8 -9 

UNREPEATABLE OFFER 
PARMEKO DUAL LOUDSPEAKERS 
A Naval pattern outdoor dual spek=,= 
comprising 2 Sin. P.M. Speakers motthtgd: 
back to back on heavy duty baséplatr_ 

with volume control in weatherpro- aF' 
casing. 10 watts. The frame is.'EvI 
durable black . moulding. ONLY 
to callers. . Add 10,1- carr. and püg'f,IFT +.- 

required by rail. ' ' ' = 

VOLT-OHM-MILLIAMMETER41 
A huge purchase of brand new portabf.- 
testing instruments enables us tó o/les, 
these very useful general purpose méfÿa c, 
at a very' low price. -Ranges-'0 =50fL 
0 -5,000 ohms : 0 -6. 0 -60mA, 0 -1.5v. 
0 -3v., includes also unique*" ON LOAD 
primary cell tester. In black plastic case. 
size 32ín. x 31in. x 2 #in. Instrúçtioitl 
included. May also be tisedasFoundä -_ 
Lion Meter. 21in. dial. Scale length 
3in. Fitted with shoulder straps. Only' 
15/- post free. 

THE BEGINNERS AID-TO MORSE 
A complete Morse buzzer criaiiiisiñ,I 
Morse Key, buzzer. 4!.v. battery all'wired 
on baseplate. 
Brand new in: 
original car- 
tons- as illus- 
trated. 

uPOST 
. FREE 

Or less battery 
3 -Postfree 

INNIMMMMINIIM 
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