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BAND SPREA 
by ARMSTRONG 
The NEW EXP 119 

teY 
BRIEF SPECIFICATION 

1. Designed specifically for the 
Overseas Listener. 

2. 9 wave ranges. (6 bandspread 
and 3 general coverage) 
11 -570 metres. 

3. High slope pentode R.F. 
stage. 

4. 2 stages of I.F. amplification. 
5. Variable selectivity. 

CLYDESDALE 
DBargains In Ex- Services Radio and Electronic Equipment 

Infra -Red Image Converter Cell. Brand New, in 
maker's carton. 

Ex. U. S. A.S. C'. 
Crystal Multiplier, 
130e M1- 19468. 
A frequency Multi- 
plier to cover 2 -20 
mcs. with 807 and 
spare (2 valves). 
etc., external power 
supply required 
(No xtals supplied). 
In metal case 131n. x 
10in. x bin. With 
Instruction Books. 

CLYDESDALE'S 
PRICE ONLY 

39'6 each. 
CARRIAGE PAID. 

ColliMic'Headphone Assy, 
Brand New 

Comprising moving coil microphone (Hand 
N o. 7 ). with pair o f M.C. Headphones and 3ft. 
lead with rubber 5 -point socket. Imp. epox. 60 ohm. 
CLYDESDALE'Spe1 

insert. 
POST 

PRICE ONLY. PAID. 

This. model has been produced 
after exhaustive investigation 
into the requirements of 
Overseas Listeners. Ease of 
operation on the short -wave 
bands, high sensitivity and 
quality output have all been 
studied and incorporated in the 

EXP 119. 

6. Automatic noise limiter. 
7. 10 watts push -pull output. 
8. Separate A.C. power pack to 

facilitate operation from a 
vibrator if required. 

9. 11 valve circuit (including 
cathode -ray tuning indica- 
tor ). 

A few of these models are now 
available for the home market. 
Price £36 plus tax. 

Write corn for fullest information. 

THE CHASSIS PEOPLE 

Armstrong Wireless & Television (,,.. Lid. 
Warlters Road, Holloway. London, .7. 

Telephone : NORth 3213 
SOLE AGENTS FOR KENYA. 
UGANDA, TANGANYIKA 
ANI) ZANZIBAR Messrs. 
Jennings & Fox (Mombasa) 
Ltd.. Kilindini Road. P.O. 

Box 56, Mombasa, Kenya. 

SOLE BIRMINGHAM 
AGENT: 

Hayes Company. 
1. Alcester Rd., Moseley, 

Birmingham, 13. 

SOUTHERN RADIO'S WIRELESS BARGAINS 
R.A.F. BOMBSIGHT COMPUTERS.- Complete with motors. 
gyro. blowers. gears. etc.. etc. Ideal for model makers and 
experimenters. The best component value ever offered. 
55/ -, plus 5,- carriage. 
SERVO UNIT ASSEMBLY for bombsight computer, including 
27 volts motor. gearing, blowers. etc.. 176. 

- l'ON')':\( "l'OR TIME SWITCHES. 10 -hour movement with 
thermostatic control. 2 impulses per second. Complete in 
sound -proof case. 10) -. plus 1'4. 
TR1196 SIX VALVE SUPER IIET RECEIVERS.- Complete 
with valves. etc., 22/8 - 
YER.IS('OPES. Ex- U.S.A. Type M.8, complete with removable 
telescope, 17/6. 
COMMAND RECEIVERS, B.C.454 (49100 metres). B.C.455 
(33)49 metres). Complete with 6 valves. Ideal for easy conver- 
sion to mains receivers or car radio, 35'-, plus 1'4. Conversion 
circuit to mains, etc., 1 /6. 
CAV ?IRA CONTROL UNITS. Type 35 No. 26. Complete in 
wooden box. 20 / -. 
LUFIIRA HOLE CUTTERS. Adjustable from din. to 3Iin. 
For use on wood, metal. plastic. etc.. 5.6. 
RADIO COMPASS INDICATORS, with Selsyn motor. 
3in. dial 360 degrees, 13/6. 
ROTOTIIEIOM. Temperature gauges. from 200 to 500 degrees 
Fahrenheit. Chromium finish, 6) -: 
SECTIONAL AERIALS. 8ft. interlocking. 3'6, base for same, 
2 6. 
WESTECLORS. Wx6 and W112 types, 7 6 per dozen. 
THROAT MICROPHONES. Complete with lead and plug, 
3'6. 
('It\ST:VI. DETECTORS. Semi- permanent type, 2/6. 
RESISTANCES. 100 Assorted values, from 1 watt to 3- watts. 
All useful values. 9/- per 100. 
CONDENSERS. 105 Assorted values. All useful sizes. Mica 
and tubular, 15 /- per 100. 
INDICATOR UNITS. Type BC 929A ; 7 Valves 2X2 (1) 6X5 
(1), 6H6 (2). 6G6 (1), 6SN7 (21, 3 BPI Tube, switching motor, etc.. 
etc. Ideal for Oscillator conversion. 44 -, plus 5!- carriage. 
DR}V'Il (ARLES, for B.C.453 /4/5. 14ft. long with adaptors 
at either end. 8)6, post 1/- extra. 
RADIO RECEIVERS TYPE R-28/ARC-5. Complete with 
10 Valves. 717 (4). 12SH7 (3). 1243 (2), 12a6 W. etc., etc. 100 -156 
mcs., designed for Crystal Control, 55! -, plus 5/ -. Full List 
of Radio Publications, 2311. 
RECEIVERS TYPE R1125-Brand new complete with 2 
valves, 17'6. 
THOUSANDS OF BARGAIN LINES FOR ('ALLERS. 
SOUTHERN RADIO SUPPLY LTD. 

46, LISLE STREET, LONDON, W.C. 
GERrard 8653 

Sniperscope. Snooperscope. 
The famous war -time 
" Cats-eye " tube used in 

Tabby for nightsnip- 
ing and observation. Pro- 
vides a Silver Cwsium 
Oxide Screen for the con- 
version of Infra -red rays 
to visible rays, using an 
infra -red light source. 
Data provided. 
Dimensions overall : dia. 
2ín, x llin. Screen die.. 
l din. 

CLYDESDALE'S 
PRICE ONLY 

12 /6 each. POST PAID. 
Ex, Army. \VS -18 H.156. Moving 
Receiver Unit. 
A 4 -valve superhet 
chassis. Range 6 -9 
mcs. (50 -33.3 metres). 
With ARP12's (VP23), 
F.C. 2 ARP12's L.F. 
and AR8 (HL23DD) 
Audio Loc. Om, 
2nd det. and A.V.C. 
slug -tuned I.F. trans. 
465 kc's, etc. The 
complete receiver 
mounted on a chassis 
81 x 5 x lin. Unused. 
Power requirements 
approx. : 3 v. 0.2 a. 
L.T., 120 v., 15 ma. 
H,T., 1.5 v. bias. 

CLYDESDALE'S 
PRICE ONLY 

17/6. 
CARRIAGE PAID. 

Brand New in maker's original carton. 
TRANSMITTER TUNING UNITS 

Each having Vernier tuning dial : variable 
capacitors. Tank coil unit etc. In 
metal cabinet 171 x 71 x 8 in. Finish black. 

TU5B. 1.500 -3.000 kcs. 
CLYDESDALE'S 22/6 each CARRIAGE 

PRICE ONLY PAID. 
TU6B. 3,000-4.500 kcs. TU7B. 4.500- 
5200 kcs. TUBE. 6.200 -7.700 key. 
CLYDESDALE'S 17/6 each CARRIAGE 

PRICE ONLY PAID. 
TU26B. Z00 -500 kcs. 

CLYDESDALE'S 10'.each CARRIAGE 
PRICE ONLY PAID. 

Idrrect from : CLYDESDALE S PLTD. 
2. Bridge St., Glasgow, ('.5. 'Phone : SOUTH 2706:9. Visit our Branches in Scotland. England and N. Ireland 

NO RADIO 
CONSTRUCTOR 
can afford to miss 
these bargains 

CONSTRUCTOR'S 
PARCEL , A). 

As Illustrated. 
Comprising heavy 
gauge metal 
chassis cut out 
for a 5 valve super - 
het. overall size 14ín. 
x bin. x 2in., with mains 
transformer (250 -0 -250 v. at 
60 m.a. 6.3 v. at 3 amps. 5 v. at 
2 amps.) and L.M. & S. scale size Tin. a 5in.. and 
back plate complete with supporting brackets 
and pulleys, drive drum, pointer and 2 -speed 
spindle, all complete with instructions showing. 
among other things, how the string tits round 
Pulleys and pointer, 

CONSTICUC"l'(IR'.', CONSTRUC'TOR'S 
PARCEL (B). PARCEL I('). - 

As above but with 4v. type As above but without mains 
transformer. 6.8 plus 1)6 

transformer, same price. post and packing. 

*THIS MONTH'S SPECIAL 
This is a beautifully made 10 in. P.M. Speaker, a real precision 
product made by a very famous firm you will recognise imme- 
diately. It is undoubtedly a loin, speaker with a 12ín. quality 
reproduction. and has these special features : (A) a solid 
diecast frame. (B) a dustproof speech coil arrangement. and 
(C) a patented speech coil suspension which gives wider 
frequency response. Speech coil is normal 2.3 ohm impedance. 
The correct retail price of this speaker is 35' , but we are 
able to offer them, while stocks last, for 16)6 each, plu3 2;6 
carriage and insurance. 

MAIL ORDER ONLY. 

THE INSTRUMENT CO., 
11, GUNNERSIIURY LANE, ACTON, W.3. 

W 
plus 1 %9 
post and 
packing. 
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ision to Design . The ADVANCE Signal Generator 
(Type E2) 

ADYAriCE 
The Advance Signal Generator Type E.2 has been designed 
with an eye to future developments in the Radio and 
Television fields. Its wide range of frequencies-from 
100 Kc s to 100 Mc's on fundamentals- caters for the 
rising frequency requirements of modern radio and 
communications. It is a fine example of ' Advance ' design 
and manufacture. 
This generator offers an instrument of laboratory standard 
at a price within the reach of moderate purses. The 

remarkably high frequency accuracy of ± 1% extends 
over the whole range. 

SEND FOR FULLY DESCRIPTIVE LEAFLET. 

Range : 100 Kc's -100 Mc's in 6 bands. 
Frequency : Guaranteed within -= I per cent. 
Output : Approximately I volt unattenuated and variable from IpV to 

100 mV into a 75 -ohm load through a matched transmission line 
Stray Field : Less than 3 /IV at 100 Mc/s. 
Illuminated Dial : Total scale length, 30in. 
Power Supply : 1I0. 210, 230, 250 volts ; 40 -100 c's. 
Dimension : 91in. high x 13ín. wide x Sin. deep. 
Weight : 15 lb. 

Alvillhi l' TYPE E2 

SIGNAL GENERATOR 
ADVANCE COMPONENTS LTD., BACK RD., SHERNHALL ST.. WALTHAMSTOW 

Telephone : LARkswood 4366 -7 -8 

E have heard this loudspeaker in operation and there 
can be little doubt that the makers' claim of a frequency 
range of 50 to 14,000 c s can be substantiated." 

ON a plane baffle the Concentric Duplex gives a clean and 
full -bodied bass response of surprisingly good quality for a 

10 in. diaphragm. The diaphragm suspension is also of a type 
well suited for use in conjunction with a cabinet of the 
' bass - reflex ' type if this is preferred." 

that's what the "Wireless Ilörld.. 
says about 

I FEBRUARY ISSUE) 

De Luxe table cab, net model 
Ell - 3 . 0 

Corner console model, less 
transformer £12.12.0 HIGH FIDELITY REPRODUCER 

SPECIFICATION: Series Gap magnet of Alcomax 3. 

Leaflet 
Flux in LF gap 12,000 gauss on I" pole Complete with' matching 

HF 13,000 gauss transformer and filter con - 

Power handling capacity, 6 watts. Frequency range 
denser. 

request. 50- 14,000 c.p.s. Fundamental bass resonance, 65 c.p.s. 

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD NOUS ENGLAND 

te ,,tu miii 

LONDON, E.I7 

Concentric Duplex 
f6-6-0 
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EVERY MONTH. 
VOL. XXVI. No. 526 MAY. 1050 

Ida 
COMMENTS OF THE MONTH 

&ld4t f.J. cam M 

18th YEAR 
OF ISSUE 

BY THE EDITOR 

Programme Quality Declining 
AHIGH percentage of programme time is 

occupied by recorded programmes, 
especially in the case of regular feature 

programmes, of which there are far too many. 
There is also criticism of the third feature 
programmes, the complaint being that they 
are too high -brow. The recorded programme 
is a cheap way of filling programme time, and 
there are far too many feature programmes on 
similar linos. The gag writers are being over- 
worked and some of their efforts are inferior 
to those which may be read in a children's 
comic paper. The programmnes, in fact, are 
either too high -brow or too low -brow and it is 
time that there was a general revision of them 
and an overhaul of responsible staff. Producers 
get tired and when they get tired they get 
into a rut. Criticism merely makes them turn 
in their groovo3 and, as with the theatre, there 
should be a general change round of jobs 
every year or so, so that fresh and enthusiastic 
people with new outlooks are able to infuse 
their ideas into new programmes. There is a 
general tendency once a feature has proved 
popular to overload the public not only with 
that particular programme but with others 
of a similar nature. The programme which 
consists chiefly of interviews with nonentities 
who have nothing much to say, the humour 
being obtained from unconsciously humorous 
replies prompted by questions from the inter- 
viewer, who sniggers in a self- satisfied way and 
seems to enjoy the programme immensely, 
should be abolished. Listeners do not want to 
know that a young lady from the cotton mills, 
for example, enjoys her work ; that she has been 
engaged for a couple of years ; that she has a 
young man but is not going to get married 
yet. That is the sort of undiluted drivel 
which is pumped out week after week. The 
programme consisting of some slick wisecracks, 
-largely American in origin, is also being very 
much overdone. Why not appoint an indepen- 
dent commission to investigate the problem ? 

" Practical Television" 

OUR new companion journal, Practical 
Television, was an instantaneous success, 

the first issue being sold out before publication 
day, notwithstanding a very 'heavy print. 

The second issue has similarly been absorbed. 
In these days of production difficulties it is 
necessary for publishers to know well in advance 
how many copies to print. We suggest to every 
reader of this journal that, as Practical 
Television is complementary to this journal, 
they should place a regular order now for its 
delivery each month. It is similar in style, 
format and price, and it gives fuller details 
of television developments than is possible in 
this journal. 

The New Wavelengths 

THE Copenhagen Plan is now in being, the 
Light Programme being radiated on 1,500 

metres and 247 metres, the Third Programme 
on 464 nietms and 194 metres and the Horne 
Service as follows : North, 434 metres and 
261 metres, Scottish 371 metres, Welsh 341 
metres, London 330 metres. West 285 metres 
and 206 metres, Midland 276 metres and 
Northern Ireland 261 metres. Elsewhere in 
this issue we show the new positions on which 
the stations appear on the scale. Owners of 
push- button receivers will, of course, have to 
readjust the position of the earns in accordance 
with manufacturer's instructions. If the tuning 
dial of your receiver is narked in metres it is 
only necessary to set the pointer to the new 
wavelength of the station you wish to listen 
to, although if station names are also marked 
on the dial they will not be in their correct 
places. Some manufacturers intend to supply 
new scales. With those receivers with only 
station names on the tuning dial each station 
will be found slightly to one side of its name. 
Receivers which have push buttons only, and 
not manual control, will not receive the new 
B.B.C. wavelengths. except the light programme 
on long waves, until they have been readjusted. 

Nearly every station in Europe is allocated 
a new wavelength under the Copenhagen Plan. 
A list of the principal continental stations is 
printed elsewhere in this issue. 

The new plan was, of course, rendered 
necessary because of the great increase in the 
number of broadcasting stations accommodated 
in the medium waveband. Moreover, the power 
of these stations has considerably increased 
during the past ten years. F.. C. 

4 
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R®UNP Lthe 
ID of 1 lIELES'S 

May, 1950 

Broadcast Receiving Licences 
THE following statement shows the approximate 

number of licences issued during the year 
ended 31st January, 1950. 

Region 
London Postal .. .. 
Home Counties 
Midland .. .. 
North Eastern .. .. 

Vumbcr 
2,323.000 
1.1;34.000 
1.7I 3,000 
1.8 7 4,1 t0 

North Western .. .. 1,5S6,000 
South Western .. 1,045.000 
Welsh and Border Counties 721,000 

Total England and Wales 10,896,000 
Scotland .. 1,11:1,000 
Northern Ireland .. 200,000 

Grand Total 12,209,000 

National Radio Exhibition 

THE National Radio Exhibition which is to be 
held at Castle Bromwich, Birmingham, from 

September 6th to 16th next, will be at Earls Court, 
London, in September 1951, 1952 and 1933. 

Tho Radio Industry Council in announcing this 
recently, said that an earlier decision to hold the 
exhibition at Olympia, London, in June, instead of 
in the autumn had been changed, but this change 
came too late to secure convenient autumn dates 
and the necessary space at Olympia. 

In view of the facilities offered at Earls Curt, it 
was decided to go there rather than held the 
exhibition at Olympia at a less convenient toue. 

The National Radio Exhibition, before going to 
Olympia in 1920, was held at the Royal A lbyrt Hall 
in 1924 and 1923. the White City in 15923, and the 
Horticultural Hall in 1922. Sixteen National Radio 
Exhibitions have been held in all. The one coin- 
ciding with the Festival of Britain will be the 
eighteenth. 

Broadcasting Committee 
THE Broadcasting Committee, under the chair- 

manship of the Rt. Hon. the Lord Beveridge, 
K.C.11., F.B.A., heard oral evidence on Thursday, 
March 9th, 1930, from representatives of the 
Renters. Exhibitors and Producers Joint Committee 
of the Film Industry. 

t The Committee would like it to he known that 
they would still welcome representations in writing 
on any subject within their terms of reference. 
These are : 

" To consider the constitution, control, finance 
and other general aspects of the sound and 
television broadcasting services of the United 
Kingdom (excluding those aspects of the 
overseas services for which the B.B.C. are not 
responsible) and to advise on the conditions 
under which these services and wire broadcast. 

ing should he conducted after .December 31st, 
1951." 

All communications should be addressed to the 
Secretary, Broadcasting Committee, Iron Trades 
House, 1, Chester Street, London, &W.1. 

V.H.F. Contest ,for Amateurs 

THE Amateur Division of E.M.T. is organising 
(in conjunction with the Amalgamate.I Short - 

Wave Press) a contest amongst amateurs operating 
on the 144 Mc¡s band. E.M.I. are donating four 
prizes- namely, two pairs of heavy duty rectifier 
valves for the transmitting section of the contest, 
and two sets of three receiving valves for the 
listener section. 

A unique feature of the competition is that 
although each station is out to make as many 
contacts as possible, the " merit " of each coin - 
petitor will be determined by very careful con- 
sideration of the conditions under which stations 
are working, thus competitors who only manage tò 
make a small number of contacts may well be 
amongst the winners if they are working under 
difficult conditions. 

The competition is to be held from.08.00 hours 

k; te ' w<::;'.`rï; 

Interior of a mobile broadcast recording unit 
supplied by E.M.I. to Radio Luxembourg. 
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on April 22nd until 24.00 hours on April 23rd. The 
closing date for receipt of completed' contest logs 
is May 8th. 

Any interested amateur who does not receive a 
circular letter, can obtain further information 
either from Mr. H. Smith, Amateur Division, 
E.M.I. Sales & Service, Ltd., llaves. 31iddlesex, or 

may be withdrawn, and radio -controls enthusiasts 
may find themselves forced to operate tinder the 
more stringent conditions imposed in other countries. 

Monitoring equipment of a simple type is cheap 
to construct and operate, and in the view of the 
Radio Controlled Models Society, is essential in any 
radio -controlled demonstration. 

The most northerly broadcasting station at Vadso, 

from the Editor, Short Nase _Nees, 57, Merida Vale, 
London, W.9. 

Most Northerly Broadcasting Station 
IN 1933, the most northerly broadcaster in the 

world was installed in Vadso in the province of 
Finnmark, in Northern Norway. This 10 kW 
station was within the Arctic Circle, and furnished 
programmes to the northern half of Norway and 
Lapland. During the occupation of Norway in 
the Second World War, the station was destroyed 
by the Germans. 

A new station has now been built, and a 20 kW 
broadcaster was put into service recently to cover 
the same area, where about 45,000 people are 
scattered over 19,000 square miles. By this means 
the Norwegian broadcasting administration has 
augmented its service and improved the signal 
strength and clarity of its radio programmes. 

Both the original transmitter and the replacing 
transmitter were manufactured by Standard 
Telephones and Cables, Ltd., in England, and 
supplied through their associate, Standard Telefon 
og Kabelfabrik. A /S, Oslo. 

Radio -controlled Models Society 

THE Radio Controlled Models Society is seriously 
perturbed at the number of radio -controlled 

models taking part in field events at which no 
official frequency monitoring is arranged. At these 
events, over which the Society has no jurisdiction, 
models have been observed operating outside the 
frequency hands allotted by the Postmaster- General 
for that purpose. It is of vital importance that 
these concessions are not abused, otherwise they 

Norway. 

B.I. R.E. 
THE following list of meetings 

has been arranged for April,' 
1950 : 

London. Section.-London School 
of Hygiene and Tropical Medicine, 
Keppel Street, W.0 1 (meetings 
commence at 6 -30 p.m.) April 20th, 
D. W. Heightman (Member), 
" L7.H.F. Propagation and Charac- 
teristics." 

II-est Midlands Section.-Wolver- 
hampton and Staffordshire Tech 
nical College, Wulfrune Street, 
\1'olverhampton (meetings corn - 
ureuce at 7 p.m.). April 26th, 
t'. B. Amey, " Intermodulation 
: \nalysis." 

Engineer -in- charge, Aberdeen Mlt. W. BALFOUR has been 
appointed Engineer -in- Charge 

of the B.B.C. studio centre and 
transmitting station at Aberdeen. 
He replaces Mr. W. W. Inder, 
who lias retired from the post of Engineer -in- Charge at Aberdeen, after 17 years' 

sere ice, 
Mr. Balfour came to the B.B.C. from the G.P.O. radio station at Portishead in 1934, and has since had wide experience in the transmitter department 

of the engineering division. He is a native of Gouroc k. 

Newnes' Motorists' Touring Maps and Gazetteer 
'THIS book, specially produced for the motorist, 

has now been revised. It comprises 96 skil- fully coloured maps covering the whole of the British 
Isles. Every road classified by the Ministry of Transport is clearly shown. Every main road 
is marked with its signpost number. It also 
shows the railways, level crossings, stations, churches 
contours, etc. 

The scale is 5 miles to the inch, except in the outlying parts of Scotland, where the scale is 
smaller. 

In addition to the 96 road maps, this handy size 
edition contains a Gazetteer Index to Places - 
64 additional pages giving place -name, county, 
mileage from nearest big centre, population, and 
map reference so that the place, whether it be 
city, town, hamlet, or even railway station, may be found in an instant. 

The book costs 17s. 6d., and is obtainable 
from George Newnes, Ltd., Tower House, South- 
ampton Street, Strand, W.C.2. 

'WIRELESS COILS, CHOKES AND TRANSFORMERS 
8th Edition now ready, Price 6/- by post 6 /6d. 
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The Band- searcher 
Tuning Unit -4 

Concluding Details of this Interesting Accessory for the Short -wave 

By J. R. 

THE contacts next need to be manufactured. 
No great accuracy is needed here, as the 
method of fixing allows the downward pres- 

sure as well as the sideways movement of these 
contacts to he adjusted. Fig. 21 (a) and (b) give 
details of the contacts. The material used may be 
springy brass (as obtained from a flash lamp battery), 
phosphor -bronze, or any other fairly springy metal. 
The contacts are self- wiping and are only needed to 

night a dial -lamp, so there is little need to worry 
about special contact surfaces. It will be seen 
that the contact is bent at one end to fit the 
semi -circular contact holder, part N. A 6 B.A. 
nut and bolt are fitted to the two holes drilled in 
Fig. 21 (a) to allow the contact to grip the holder 
tightly at the desired position. A small spot of 
solder holds the nut to the brass, making it an 
anchor nut. It will be seen that the screw is 
tightened and loosened from behind. 

The part of the contact which touches the contact 
on t he moving disc is made to present a slightly 
convex surface to that contact. See Fig. 21 (b) 
and (e). This ensures a smoother travel. 

24. The moving contact just mentioned is 
made from brass plate, -as shown in Fig. 21 (d). 
It is mounted as shown in the photograph, on the 
front side of the circular disc. 

The Tuning Drum 
25. The tuning drum is mounted to three 

6 B.A. bolts fixed to disc B. Two of these aro 
already holding parts B and C together (see Fig. 7). 
If the details in paragraph 6 were observed these 
screws should project forwards at least tin. A 
third screw may now be fixed to the remaining 
" 6 B.A. clear " hole in the dise B. This should 
also project forward some ¡in. These screws hold 
the tuning drum as shown in Fig. 22 (a) and (b). 
The long screw projecting from the centre of the 
drum may be fitted if it is desired to use a directly - 
driven pointer on the dial. This point is left to the 
reader's own desires. 

The tuning drum should have a diameter of some 
2ins. Ordinary circular tin lids such as those 
used for boot blacking tins, bottle tops, etc., make 
excellent drums, and their somewhat un- radiolike 
derivation may be easily camouflaged by a coat of 
paint ! A small nut and bolt may be mounted 
somewhere along the periphery of the drum to 
give an anchoring point for the driving cord. In the 
case of the handset condenser it is advisable to 
insert a spring in both cords going to the driver 
spindle, as shown in Fig. 22 (e). This is because 
the condenser, when being " pulled in " on going 
over to " bandspread," is liable to move through 
a few degrees of rotation. This would cause an 
undue strain to be placed on the .cord, whose life 
would thus be shortened. The two springs take up 

DAVIES 

Enthusiast 

this strain, on whichever side of the drum it may 
appear. 

The Bandspread Condenser 
The bandspread two -gang condenser may be of 

any type, so long as its dimensions do not exceed 
those quoted for the handset condenser, The 
author used an ordinary 500 pF odndenser `'eut 
down " by removing all the moving ;vanes except 
one on both gangs. The capacity resulting may be 
easily calculated by counting the spaces between 
the fixed and moving vanes. Before stripping, the 
condenser used by the author had 12 moving vanes. 
This gave 22 spaces between fixed and moving 
vanes (both outside vanes were moving vanes). 
When out down there were then only two spaces 
between fixed and moving vanes, i.e., one on either 
side of the remaining moving vane -*which was, 
incidentally, the centre vane). The remaining 

(a) Brass Bent to 
So /der Here Form So /der to Anchor Nut Tag \ 

(c) 

Moving Contact 

This Part Bent to 
...Present Convex- Face 

to Moving Contact 

Fig. 2I. --(a) and (b). Details of fixed_contacts. (c) 
The convex contact point mentioned in the text. (d) 

The pointer. 
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capacity was therefore 2/22 of 500 pF., which is 
equal to 45.5 pF. This should give just sufficient 
capacity to " spread " all the short -wave 
broadcasting bands required. 

The mounting of the bandspread condenser is 
left entirely to the reader, as no hard -and -fast rules 
may be given, owing to the non -standardisation 
of these components. 

There is plenty of room on the chassis to hold 
this condenser, and if its spindle is arranged to be 
at the same height as that of the handset condenser, 
two pointers may be used, giving a dial somewhat 
on the lines of that shown in Fig. 22 (cl). 

FRONT VIEW. S /DE VIEW 

(a) sB.A. (b) Drum. 
Nuts 

4 8.4.8oIt Projecting 
From Centre of Drum 

Anchoring Bolt 
For Cord 

Tension 
Springs 

4 B. A. 
Bo/t 

Bush of Tuning 
Condenser Spindle 

Driver Spindle 

(c) 

Bandset 
Condenser 
Drum 

(d) 
Fig. 22. -(a) and (b). How a drum for a cord drive 
may be fitted to the bandset tuning condenser. (c) A 
spring is fitted to both sides of the cord drive to avoid 
strain (see text). (d) Suggested dial layout for the unit. 

Installation in the Receiver Chassis 
The installation of the unit in the receiver 

chassis should present few problems apart from 
those of obtaining symmetrical layout, etc. Three 
holes should be sufficient for mounting purposes, 
two in the front corners of chassis part. J and one 
in the rear centre. It would give a professional 
touch if the chassis were mounted on soft rubber 
grommets at these points, thus making both tuning 

condensers floating and less liable to microphonic 
feedback from the speaker. The driving spindles. 
for the cord. drives would need to be mounted on 
the receiver chassis proper. 

The tuning unit may be used on more than ono 
wave- range. The only necessity is that the handset 
condenser positions for the required ranges do not 
clash on different ranges. Either that or that they 
coincide! 

The warning light contacts may be used to light 
a particular bulb for each band, each hull) illuminat- 
ing a window or section of the dial and showing 

Section of 
Wave Change 
Switch r 

/3M 3/M 

/6 M 

/9M 

[/ands pread 
Indicating 
Lamp 

25 M 

Heater 
Voltage 

Long 
di Medium 

S.W.2(32 - 1OO) 

Chassis 

fa) 

S. W. / 

Section 
of W/C 
Switch 

49M 

/6 M 

Ban dspread 
Indicating 
Lamp 

Heater Voltage 

I`25 M 

13 M 

Chassis 

3/ M 

(b) 
Fig. 23. -(a) and (b). Various methods of connecting 
the fixed contacts and bandspread indicating lamps to 

obtain different effects. 

which band is in use. Alternatively, one bulb only 
may be used, the position of the handset pointer 
indicating which band is being " spread." Fig. 23 
shows how a single bulb or various bulbs may be 
connected to the wave- change switch so as to ensure 
that they only light when their particular range is 
switched on. 

Fig. 23 (a) shows a simple arrangement using a 
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single short- wave band.. Assuming that the range 
of the coils used is from 12 to 35 metres, we then 
have available the 13, 16, 19,25 and 31 metro 
bands. The bandspread indicating light will only 
shine when the short -wave range is switched on. 

Fig. 23 (h) shows a more complicated arrangement 
Two short -wave ranges are now available. The 
S.W.1 range is the same as that of Fig. 23 (a), 
i.e., 12 to 35 metres. The S.W.2 range (32 to 100 
metres) gives us an additional band -the 49 metro 
hand. The contact for this band is set between two 
used for the S.W.1 range. It will be seen that a sec- 
tion of the wave-change switch is again used to ensure 
that the appropriate circuit is made for each wave- 
range. Fig. 23 (c) shows a more ambitious scheme. 
In this diagram a different lamp is used to indicate 
each band as the handset condenser approaches it. 
The effect of this arrangement is extremely im- 

Fig. 24. -View underneath the unit. The D.P.S. T. 
switch mechanism is clearly visible. (" Condenser 

free " position, switch open.) 

pressive, as may be imagined, and, combined with 
the ease of tuning and simplicity of accurate band - 
spreading, makes short -wave listening very 
pleasurable indeed. 

Pre -setting the Mechanism 
When the tuner has .been installed and wired, 

the coils, etc., should all be trimmed to their 
maximum performance. When the constructor is 

Bandspread Indicating Lamps 

SW2 
(32 -100) Chassis 

(C) 

Heater Voltage 
Fig. 23. -(c). Further method of connecting the 

contacts. 

satisfied on this point he may thon set up the 
locating mechanism. 

Ho should first decide what. bands 'he desires. 
He must then set the locating spikes It so that the 
handset condenser is, in each case, locked just at 
the high -frequency end of each band. It is better 
to do this whilst actually receiving stations as the 
calibration of some signal generators 'is not always 
sufficiently accurate for this purpose. When the 
locating spikes are definitely and satisfactorily 
fixed, the lamp contacts may be adjusted.. These 
should be sot so as to afford a contact at least a 
degree of rotation on either side of the locked 
position. The fixed contacts should 'perceptibly 
move as the moving contact passés them. On the 
other hand, of course, the contact must not be so 
tight as to impede the rotation öf the handset 
condenser. When adjusted, the light should remain 
lit for some appreciable movement of the tuning 
knob, and the locating mechanism should " pull in 
the appropriato locating spike at any point in which 
the light is shining. 

RADIO SHOW PATRON 

H.M. 
QUEEN MARY has again consented to bo 

patron of the National Radio Exhibition 
which is to be held from September 6th to 16th this 
year at Castle Bromwich, Birmingham, instead of 
in London. Her Majesty was patron of the 
exhibitions at Olympia, London, in 1947 and 1949, 
but has not been able to visit the exhibition since 
1947. 

A prospectus and provisional plan have now been 
issued to prospective exhibitors with much new 
information about the size and scope of the 
exhibition. 

Every possible facility is to be provided for 

working exhibits, subject to their prior sanction by 
the exhibition committee and subject to their not 
causing any electrical interference; with B.B.C. 
transmissions or with any of the exhibition services. 

The three principal exhibition features, namely, 
the B.B.C. studio, the communal television demon- 
stration and exhibition control -room, are all 
arranged at the west end of the hall opposite the 
main entrance. 

Variety in stand designs will be permitted as in 
London. Space will be allotted by ballot and 
applications must reach the Radio Industry Council 
not later than April 15th. 

The exhibition will be, open from 11 a.m. to 
10 p.m. daily, except on Sunday. 
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Installing Car Radio -2 
The Principles and Practice of Modern Car Radio 

By ERIC BALLS, A.M.I.M.I., M.A.E.T. 

ADIO- frequency components in the ignition 
primary. (low .tension) circuit may be by- 
passed by the connection of a 0.5 ,uF con- 

denser between the ignition coil SW terminal and 
earth. It is well to check that the leads to 
the coilterminals have not been crossed over, as, the 
condenser must not be connected between earth and 
the lead to the distributor low tension terminal. 

Ignition interference is evidenced by a regular 
clicking noisö at tick -over speeds, increasing in 
periodicity,- as the engine is revved up. In difficult 
casos it may bo necessary to fit an additional 
suppressor resistor in each plug lead. Special 
resistors can be obtained for this purpose 
and they must be positioned as close as possible 
to the respective plugs. 

Opinions vary as to the effect on ignition 
efficiency of introducing resistance suppressors into 
high tension circuits. Nevertheless, where trouble 
is supposedly caused by the presence of resistors 
the fault is more likely to be due to some weakness 
or maladjustment in the ignition system itself. 
This opinion is confirmed by War Department 
experience with radio equipped vehicles during the 
war years and is corroborated by tests carried out 
by the Institution of Automobile Engineers. 

Incidentally, an ignition system which is not 
functioning correctly will cause much more in- 
terfence than one which is operating efficiently. 
It is important to keep sparking plugs clean and 
the gaps correctly set, and distributor contacts 
properly adjusted. Defective parts such as cracked 
or perished plugs, wires, or burnt -away rotor arms 
should be replaced. 

The Dynamo 
A howl or whine which rises in pitch and intensity 

when the engine is speeded up is probably clue to 
interference from the dynamo circuit and will be 
aggravated if brushes are badly worn or commutator 
blackened or rough. Apart from correcting these 
defects adequate suppression can usually be 
obtained by connecting a 0.5,uF condenser between 
the dynamo main terminal and earth, and if the 
dynamo is a three -brush one, between the field 
terminal and earth as shown in Fig. 7. On no 
account must a condenser be connected to the field 
terminal if the charging system is a compensated 
voltage (two -brush dynamo) one. 

On compensated voltage controlled sets trouble 
is sometimes experienced owing to regulator -inter- 
ferente which makes itself heard as a buzz which 
comes on suddenly above a certain engine speed 
(i.e., when the regulator comes into operation). 
This can sometimes be cured by connecting a 
condenser between control box terminals A and E ; 

also between terminals D and E. Messrs. Lucas 
are at present developing a filter for use with their 
control boards when persistent trouble is ex- 
perienced. Delco -Remy -Hyatt have for some time 
been fitting specially designed filters to their heavy 
duty lighting sets on vehicles originally intended 
to be radio equipped. 

Considerable noise will be heard in the loud- 
speaker every time the self -starter is operated 
but it is hardly worth while attempting to suppress 
this infrequent interference. 

Petrol Pumps - 

So far as petrol pumps, wiper motors or other 
accessories are concerned, should any of these give 
trouble a 0.5 pie condenser connected between 
the live terminal and earth will usually be effective. 

Noises due to static (irregular crackly noises) 
may be caused by accumulations of charge between, 
for example, loose metal panels on the bodywork, 

Additional Condenser On Three -Brush Dynamo 

Fig. 7.- Suppressor condensers on a dynamo. 

or an ill -fitting bonnet. The locating of the source 
of trouble is often difficult but, once found, a cure 
can be effected by bonding the parts with copper 
braid. In the case of static developed between 
wheel hubs and axle shafts the remedy is to provide 
a discharge path by filling the bearings with 
graphite grease or the provision of some form of 
rubbing metallic contact. 

When testing a car radio installation give it a 
fair chance-,--take the vehicle' en a country road 
where there is no screening by adjacent buildings 
and no possibility of interference from nearby 
industrial machinery or motor vehicles which may 
not be fitted with suppressors. 

THE NEW NEWNES MONTHLY 

Practical Television 
Edited by F. J. Camm 

No. I. Now on Sale Price 9d. 
Get Your Copy Now! 
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Miniature 465 K/cs Oscillator 
A Simple Battery -operated Modulated Unit for the Experimenter 

By A. F. STEVENS 

WHEN the average homo constructor has 
built a superhet receiver from his spares 
box, he usually'switches on his newly -made 

set and nothing happens. He is then working very 
much in the (lark when he tries to " line up." 
It was with this idea in mind that the oscillator 
was designed. It can be used to check the audio 
stages of a superhet or " straight " receiver and to 
"line up " the I.F. stages of a superhet. The 
completo unit can be constructed on a chassis 
measuring only Sin. X tin. and the cost should not 
exceed 30s. 

The Circuit 
The three valves are 1T4 which aro easily obtain- 

able on the Government surplus market. V2 and 
V3 constitute the modulating oscillator which is a 
multi- vihrator working at about 400 c /s. Should 
any other modulating frequency he required the 

formula f= 2Rá C4 gives a good approximation 

(Note, C3 must equal C4 and. R4 =(x+y) ; x and y 
have been chosen to give between 30 per cent. and 
40 per cent. modulation depth. The fact that the 
modulating frequency is a square wave need not be 
detrimental in any way to the type of testing for 
which the unit was designed. 

The R.F. section is screen Modulated and this 
method seems quite stable in operation. The grid 
coil of the R.F. valve is tuned to 465 kegs and 
feed -back is obtained in the usual way by using a 
reaction coil. Care must be taken to connect the 
reaction coil the right way round ; if the oscillator 
does not work immediately, the connections to the 
reaction coil should be reversed. The grid coil and 
its reaction coil can be constructed from an I.F. 
transformer (465 ke /s) the necessary modifications 
to which are given below. The 
R.F. choke is a standard com- 
ponent, but should be as small 
as possible if size is going to be 
considered. 

Modifying the LF. Transformer 
In the unit which the author 

constructed an ordinary midget I.F. 
can was used with the following 
modifications. (a) Remove the 
present trimmers from the unit as 
they are not needed. (b) Remove 
approximately half the turns from 
one of the coils (this is to be feed- 
back coil). Having done this, melt 
some wax on to the coil to prevent 
it unwinding further. Sufficient 
feed -back shotlld take place with 
the coils in their original relative 
positions, but it is advisable to 
reduce the spacing of the coils to 
say ,in.,.and methods of doing this 
will, no doubt, suggest themselves 
to readers. It is not poasible to 

Amy Joined 
To Pin I 

0 
SG oj5 56 0. 

a\2i 7®N 

Valve Base 
Connections 

give them hero as a lot depends on circumstances. 
Having modified the transformer bring the leads out 
to their normal terminations and replace it in 
its screening can. 

Construction 
The lay -out of components should not present 

any difficulty. The author's chassis measured Sin. 
3in., with l &in. sides. The positioning of 

components does not appear to make a great deal 
of difference to the functioning of the unit. The 
loads in tho R.F. section, however, should be left 
as short as possible and fairly rigid. The two 
outputs (A.F. and R.F.) should be brought out on 
screened leads, and in the author's case the unit 
was enclosed in a metal cabinet, but any other 
form of design could, of course, be used. 

Aligning the Unit 
When the unit is complete connect up power 

supplies and H.T., 45 v., L.T., 1.4 v. Inject the 
A.F. output into a pair of headphones, when the 
400 c/s note should be heard in the 'phones. 

Having checked the A.F. section as above, inject 
the R.F. output on to the grid of the first I.F. 
stage of a normal broadcast receiver (I.F. 465 kc /s). 
Tuno " C " in the oscillator until unit maximum 
A.F. is heard in the loud speaker. 

As the whole basis of the unit idl simplicity, 
refinements such -as attenuated output or variable 
frequency control have not been included but 
could be added by the constructor if desired. 

It is possible to adapt the unit to frequency 
modulation by an additional 1T4 valve used as a 
reactance modulator. If such a unit were con- 
structed it could be used in conjunction with the 
PRACTICAL WIRELESS miniature Oscilloscope. 

RF Output 4F Output Lead 
r Terminated 

With Crocodile Gip 

Note: All Resistors 
Are iá Watt 

l 
Ji 

C ó RFC 
6 0 

5 
(mica) ta) 

IBC, 

Feed-back g 
/00 F Cod -moo (mic), - -, 

Tunes Ri 

Winding 
47 

ó 

yC 

68Kf! 
OINF 

Y (miniature) 
33K11 

/I! 
Y' 

kaC4 OEM 

.71 

r ' OOpF max. 
Preset Ì 

R4 
/OOKn 

2 f 
250 
Kf) 

Theoretical circuit of the unit. 
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On Your Frequency? 

APEDANTIC critic takes me to task for a minor 
lapse in grámmar in our last issue. As a 

grammatical purist I bow the head, but in a general 
feature of this sort I take leave to take liberties 
with English and apologise in advance to the 
venerable Mr. Fowler and his Modern English 
Usage. I will split infinitives, employ terminal 
prepositions and tmesis where to avoid them 
would be to pander to pedantry. Apparently 
my critic will alter " what are you a -doing of," to 
" of what are you a- doing," a form of pedantry up 
with which I will not put ! 

My critic's letter is rendered amusing by the 
fact that he himself is guilty of grammatical errors ! 

This leads me however to his postscript which was 
to the effect that the title of this feature should be 
brought up to date and changed to " On Your 
Frequency." This suggestion caused my mind to 
rove back down the decades to those hectic days 
when the first issue of " Amateur Wireless," one 
of the first journals to fall by the wayside under 
the onslaught of PRACTICAL WIRELESS, was being 
prepared. I was the founder of that journal and 
one of the problems which always arises when new 
journals are planned is the selection of titles for 
regular features. Members of the staff are invited 
to make suggestions and mine was selected for the 
feature to which my pseudonym has been sub- 
scribed. From that point there was a discussion 
as to whether the heading should be type set or 
drawn. Finally it was agreed that it should be in 
the handwriting of a member of the staff, and as 
the calligraphy of your present scribe resembles 
the hieroglyphics of a writer in Choctaw, the speci- 
men submitted by one of my colleagues, a greater 
expert in pothooks and hangers, was selected. He 
was completely non -technical and presumably 
therefore had more time to form his characters 
neatly than your nimble Thermion. However, it 
is a feature which has appeared in every issue 
from the commencement of the now defunct paper 
to the present ; for the first issue of this journal 
to absorb A. W. (remember at the time of the 
alsorption our title was " Practical and Amateur 
Wireless ") carried that feature over. Indeed, it 
was the only feature. For your present editor saw 
nothing in the old journal not more than adequately 
covered in his existing policy. 

Those were indeed interesting and hectic days. 
A new industry had started and the public was 
eager to learn about it. There was scarcely a 
home in the country where some member of the 
family was not building a crystal set, or had he 
wished to be a little more luxurious, a one -valve set, 
using bright emitter valves which blue -glowed at 
the slightest provocation. They were, of course, 
of the 6 -volt variety with a consumption of about 
half an amp each, and accumulator charging 
stations did a roaring trade. 

Looking back on some of these old file copies 

engenders a nostalgia within me. Do you remember 
the Skinderviken microphone transmitter button ? 

' ` Amateur Wireless " published a design for a eryst al 
set incorporating one of these buttons and which it 
was claimed would work a loudspeaker ! Indeed, 
the journal sponsored the publication of a hook 
entitled " Loudspeaker Crystal Sets." as a result 
of which we had plenty of queries from disappointed 
readers, just as I had forecast. Then the journal 
sponsored a receiver using full mains voltage to 
supply the valves by means of suitable resistances. 
It gave marvellous results in the office, but no 
reader seemed to duplicate these results. They all 
complained of terrific mains hum, since there were 
no smoothing condensers of any sort incorporated 
in the circuit. Investigations showed that the office 
supply was from a bank of accumulators ! However. 
in the early days of any industry teething troubles 
such as these are inevitable. 

In those days you could sell any wireless com- 
ponent, however bad. There were the patent 
aerials, patent earths, spaghetti resistances, magic 
condensers, hedgehog transformers, special cat 
whiskers and patent crystals. Fortunes were made 
almost overnight by racketeers. Firms sprang up 
from private addresses and each spoke of its 
laboratories which usually consisted of the corner 
of the kitchen table. There were the quack jour- 
nalists, too, who battened themselves like barnacles 
on, to gullible editors who could not even solder 
a couple of wires together. The reputation of being 
a wireless expert was easily made in those clays by 
talking about cat whiskers and antenme. Of all 
of the advertisers supporting radio journals in 
those days less than a dozen remain to -day. 

For a period manufacturers deserted the con- 
structor market for the more alluring receiver 
market, having made up their minds that the 
constructor market was about to die a natural 
death, and it was about that time that your editor 
founded PRACTICAL WIRELESS. It came into the field 
when there were eleven competitors and, of course, 
it had to face the fierce onslaught of defensive 
attack in print and out of it by those journals' 
which resented what they considered to be an 
intrusion into their special domain. But F. J. C. is 
a tough warrior and one by one I saw him skittle 
over his competitors, until to-day only one off.. 

them remains. I think it is the only occasion where' 
the newest journal in a particular field has obliter- 
ated by merit its older -established rivals. 

The specification for the constructor receiver 
in these early journals was a catalogue. For the 
various components practically every maker was 
specified, and it was not surprising to find that a 
reader who selected his components from the 
lists found that either the 'connections were different 
from the published design 's, that the characteristics 
were entirely different, thus upsetting the cóm- 
ponent values, or that they could not be 
accommodated on the baseboard at all. 
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Radio Valve Review -2 
This Month Voltage Amplifying Pentodes are Dealt with 

FOR voltage amplification in normal radio 
applications pentodes are used almost 
exclusively, for no other type of valve is 

capable of giving so great a stage gain when correctly 
operated in conjunction with suitable coupling 
circuits. 

The reasons for this high performance as a voltage 
amplifier lie in part in the inherent properties of this 
type of valve, namely, a high mutual conductance 
and high internal resistance. For R.F. applica- 
tions, however, and particularly for applications 
involving very high frequencies, performance is 
enhanced by the latest constructions and manu- 
facturing techniques whereby the inter -electrode 
capacitances and the lead inductances and capaci- 
tances, all of which contribute to the damping 
of the associated tuned circuits, are reduced to 
very small values. 

Furthermore, the performance of a valve at very 
high frequencies is affected by the transit time, 
that is to say, the time taken by the electrons 
in passing from the cathode to the anode. For 
very high frequencies the transit time may be in 
the same order of-magnitude as the periodic time 
of the R.F. signal. This may result in the phase 
difference between the anode current and the signal 
voltage being less than the normal 90 deg. The 
anode current can then be considered as consisting 
of two components -one leading the signal voltage 
by 90 deg. and one in phase with the signal voltage. 
This latter component in the region between the 
cathode and control grid produces the same effect 
as a resistance connected between those electrodeet 
and exercises a damping effect upon the tuned 
grid circuit, thereby reducing the effective signal 
voltage. 

In the latest miniature valves, made possible 
by the all -glass form of construction, the electron 
path and therefore the transit timo is considerably 
reduced, thus minimising this 
particular form of damping. 

Broadly speaking, there are 
two main classes of voltage 
amplifying pentodes. The first 
is a short grid -base, steep slope 
type for use as a " straight 
amplifier, that is to say, 
without A.G.C. The other 
is a long grid -base, medium 
slope type having an I, /VB 

curvo of suitable form for 
operation with A.G.C. Some 
of these pentodes have a single 
diode in the same envelope, for 
use either as demodulator or 
as A.G.C. rectifier. 

Pre -amplifiers 
With the general adoption 

of the superheterodyne prin- 
ciple for normal radio re- 
ceivers, amplification at radio 
frequency is not used to the 
same extent as it once was, 

although an R.F. stage is often included in the 
moro expensive and de luxe models. But the use 
of a " pre -amplifier " or R.F. stage before the 
frequency changer has many advantages and is 
well worth the extra expense. Apart from the 
added range and selectivity which it gives to 
the receiver, such a stage greatly improves the 
signal -to -noise ratio. It also ' serves as a buffer 
to prevent oscillation from the frequency changer 
stage reaching the aerial circuit- 

Some R.F. pentodes can be used with advantage 
in a frequency changer stage, one as the oscillator 
and another as mixer. Fig. 1 is a practical circuit 
for this application for use in television receivers, 
the two valves being Mullard Type EF91. The 
oscillator circuit consists of L3 and Cl, and is 
designed to resonate at 32 Me /s. The first 1.F. 
circuit, which resonates at 13 Dicks. consists of L2, 
C2 and R2. 

In the following tables, abridged ratings and 
characteristics of current British voltage amplifying 
pentodes are given, together with their recommended 
applications. The list has been compiled from 
manufacturers' current data, and an endeavour 
has been made to ensure that it is as complete as 
possible. New types, however, are produced from 
time to time so that no list of this sort can remain 
up to date for very long. New introductions, 
however, are regularly reported elsewhere in 
PRACTICAL WIRELESS. 

In order to include the maximum amount of 
useful information in the space available, the 
column headings in the various tables employ 
abbreviations in accordance with the latest standard 
symbols. For the convenience of those who are 
not familiar with these symbols, the following key 
is given : 

Heater voltage, Vb Filament voltage, Vf 
Heater current, lib Filament current, I, 

Po T/ 
RK 

4. 

R91-1-Jim = Ng 
/Mf)S TT1 T-00NF 

1 

il 
C6 
/OpF 

/O pF 
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A4 
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>V6 J C8 
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IF 
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P3 

00 ///F 00 /pF 

Fig. i.- Typical television mixer circuit. 
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Input capacitance, i.e., the capacitance between 
the control grid and the cathode awd any other 
electrodes operating at the alternating potential 
of the cathode C,a 
Output capacitance, i.e., the capacitance between 
the anode and the cathode and any other elec- 
trode operating at the alternating potential of 
the cathode Coat 
Feedback capacitance, i.e., the capacitance 
between the anode and control grid Ca_g 
Anode voltage, Va Screen voltage, Vg, 
Control grid bias voltage, Vgi 
Anode current, la Screen current, 42 

Mutual conduction, Gm Anode resistance 
(internal), Ra 

For variable -mu valves the limits of the range . 

of grid bias adjustment and the corresponding' 
range of mutual conductance is quoted. 

It may be of interest at this point to suggest 
a rough guide for use when selecting or comparing 
voltage amplifying pentodes. Of two such valves, 
that with the' higher mutual conductance is the 
more sensitive, and in this respect is the better 
valve. Of two valves of similar sensitivity, that 
with the lower values of inter- electrode capacitances 
is the better valve for use in high- frequency (or 
intermediate frequency) stages. 

Type 

EF92 

EF55 

EF9 

Description or 
Application 

Construction 
and 

Base 

`h 
V 

Ih 
A 

I Cm 

1 ¡tie' 
Cout I Ca -3 

npF par 
Va 
V 

Vg2 

V 

-Vgl 
V 

la 42 
mA mA 

Gm 
; mAIV 

Ra 
MD 

EF80 

EBF80 

EF91 

EF42 

EF91 

EF40 

EAF42 

EF50 

EF37 

EF37A 

ÚF39 

ÚF22 

]F54 

;F36 

,P4 

P4B 

T4 

P4A 

'P9B 

F41 

MULLARD 
1 -A.C. MAINS TYPES' 
Ell l'IP.MMFINT TYPES 
R.F. amplifier or mixer in tele- 

vision receivers 
, Double -diode variable -mu pen- 

tode. R.F., I.F. or A.F. amplifier 
R.F. amplifier or mixer in tele- 

vision receivers 
R.F. amplifier or mixer in Ale- 

vision receivers 
Variable -mu pentode. R.F. or I.F. amplifier 
Low noise pentode. R.C.-coupled 

A.F. -amplifier 
Single -diode variable -mu pen- 

tode. R.F. or I.F. amplifier 
R.F. amplifier ... ... ... 

High gain, low microphony 
R.F., I.F. or A.F. pentode for 
pre -amplifier stages 

High gain, low hum. low micro- 
phony R.F.. I.F. or pen- 
tode for pre-amplifier stages 

Variable -mu pentode. R.F. or I.F. amplifier 

Variable -mu pentode. R.F. or 
I.F. amplifier 

REPLACEMENT TYPES 
Variable -mu pentode. R.F. or I.F. amplifier 
High -slope pentode. R.F. ampli- 

fier 

High slope pentode. R.F. 
amplifier 

General purpose voltage ampli- 
fier fier 

Variable -mu pentode. R.F. or 
LF. amplifier 

R.F. or I.F. amplifier or detector 
R.F., I.F. or A.F. amplifier or 
detector 

Variable -mu pentode. R.F. or 
I.F. amplifier 

Variable -mu pentode. R.F. or I.F. amplifier 

Variable -mu pentode. R.F. or 
I.F, amplifier 

2 -" D.C. /A.C." TYPES 
EQUIPMENT TYPES 
Variable -mu pentode. R.F., I.F. 

or A.F. amplifier 
I 

1 

All -glass 
Novel (B9A) 

All -glass 
Naval (B9A 

All -glass 
B7G 

All -glass 
BOA 

All -glass 
BOA 

All -glass 
BOA 

All -glass 
B8A 

All -glass 
BOG 

Octal 

Octal 

Octal 

Loctal 
(BOG) 

All -glass 
B7G 

All -glass 
BOG 

All-glass 

Side 
Contact 

5 -pin 

7 -pin 

7 -pin or 
5 -pin 

7 -pin or 
5 -pin 

7 -pin 

All -glass 
BOA 

6.3 

6.3 

6.3 

6.3 

6.3 

6.1 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.1 

6.3 

4.0 

4.0 

4.0 

4.0 

4.0 

12.6 

0.3 

0,3 

0.3 

0.33 

0.2 

0.2 

0.2 

0.3 

V 
0.2 

0.2 

0.2 

0.2 

0.2 

0.3 

1.0 

0 -2 

0.2 

1.0 

0.65 

1.0 

1.2 

0.65 

0.1 

7.5 

4.0 

7.0 

9.5 

4.7 

4.0 

4.0 

8.3 

5.5 

5.5 

5.5 

5.5 

4.5 

6.2 

15.0 

5.5 

5.5 

6.9 

12.4 

12.5 

5.35 

4.7 

3.5 

4.6 

2.0 

4.5 

8.0 

5.5 

5.0 

5.2- 

8.5 

8.5 

7.2 

6.4 

7.0 

4.9 

12.0 

8.5 

7.2 

8.1 

10 

16.2 

8.0 

8.0 

0.006 

«0.002 

«0.008 

«0.005 

«0.002 

0.025 

«0.002 

«0.007 

«0.02 

«0.02 

«0.003 

«0.002 

0.004 

0.02 

0.15 

«0.02 

«0.02 

«0.003 

«0.005 

«3.006 

0.0023 

00.002 

170 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

200 

250 

200 

200 

250 

200 

170 

85 

250 

250 

100 

140 

105 

MO 

100 

100 

100 

100 

200 

250 

250 

100 

100 

100 

250 

100 

100 

250 

120 

2 

2 

2 

2 

2.5 
39.0 

2 

2.5 
40.5 

1.55 

2 

2 

2.5 
49.0 

2.5 
46.0 

2.5 
28.0 

1.7 

4.5 

2 

2.5 
49.0 

2 

2.4 

2.0 
50.0 

2 

3 

3 
34 

10 2.6 

5 1.75 

10 2.55 

10 2.3 

6 1.7 

3 0.55 

6.35 1.75 

10 3 

3 0.8 

3 0.8 

6 1.7 
- 

6 1.7 

8 2.1 

10 1.45 

4.0 5.5 

3 0.8 

6 1.7 

3 

4 1.5 

4.5 

4.25 1.8 

11.5 4.25 

7.2 2.1 

7.2 

2.2 

7.55 

9.5 

2.2 
0.022 

1.85 

2.15 
0.021 

6.5 

1.8 

1.8 

2.2 
0.0045 

2.2 
0.022 

2.5 
0.005 ¡ 

7.7 

12.0 

1.8 

2.2 
0.0045 

2.3 

3.4 

2.3 
0.002 

2.5 

2.0 

2.2 
0.022 1. 

0.5 

1.6 

1.0 

0.44 

1 
N10 

2.5 

1.0 

1.0 

2.5 

2.5 

1.25 
i10.0 

1.2 

- 
0.5 

.055 

2.5 

1.25 
'40.0 

2.2 

2.0 

10.0 

1.4 

- 

1.0 
»10.1) 

NOTE -Valves with O.lA. 0.2A and 0.3A Heaters may be-operated with their Heaters in Series with the Heaterspf other Valves of the same Heater rating. 
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Type Description or 
Application 

Construction I 

and vh 
Base 

V 

Ih' 
A 

Cin 
iior 

Cout 
pµF 

Ca -B 

tepF 

Va 
V 

V 2 

V 

-Vgl 
V 

la 
mA 

Ig2 
mA 

Gm 
mA/V 

Ra 
MD 

UBF80 

UAF42 

ÚF42 

SP13 

SP13C 

VP13A 

VP13C 

DF91 

DAF91 

DF33 

DF66 

DF70 

KF35 

SP2 

VP2 

Double -diode variable -mu pen- 
tode, R.F., LF, or A.F. ampli - 
fier 

Single -diode variable -mu Den- 
Lode. R.F. or LF. amplifier 

REPLACEMENT TYPES 
High slope pentode. R.F. ampli- 

fier in television receivers 
R.F., I.F. or A.F. amplifier or 

detector 

R.F. or I.F. amplifier or detector 
Variable -mu pentode. R.F. or 

I.F. amplifier 

Variable -mu pentode. R.F. or 
I.F. amplifier 

3- BATTERY TYPES 
EQUIPMENT TYPES 
Variable -mu pentode. R.F. or 

I.F. amplifier 

Single -diode pentode. R.F., I.F. 
or A.F. amplifier 

Variable -mu pentode. R.F. or 
I.F. amplifier 

Sub -miniature. Voltage ampli- 
fier for Hearing Aids 

Sub -miniature. Voltage ampli - 
fier for Hearing Aids 

REPLACEMEA "r TYPES 
Variable -mu pentode. R.F. or 

I.F. amplifier 

R.F. orl.F.amplifier or detector 

Variable -mu pentode. R.F. or 
I.F. amplifier 

All-glass 
Novel 
(BSA) 

All -glass 
B8A 

All -glass 
B8A 

Side 
Contact 
_ 7 -pin 

Side 
Contact 

7 -pin 

All-glass 
B7G 

All -glass 
B7G 

Octal 

Wire ends 

Wire ends 

Octal 

7 -pin 

7 -pIn 

17 

12.6 

21 

13 

13 

13 

13 

(Vf) 
1.4 

1.4 

1.4 

0.625 

0.625 

2.0 

2.0 

2.0 

0.1 

0.1 

0.1 

! 0.2 

0.2 

0.2 

0.2 

(If) 
0.05 

0.05 

0.05 

0.015 

0.025 

0.05 

0.18 

0.18 

4.0 

4.0 

9.5 

7.1 

6.9 

- 

6.1 

3.6 

2.2 

3.8 

1.7 

1.6 

8.0 

11.0 

10.7 

4.6 

5.0 

4.5 

7.7 

8.1 

- 

8.0 

7.5 

2.4 

9.5 

2.4 

2.4 

10.0 

6.0 

6.3 

«0.002 

«0.002 

0.005 

«0.003 

40.003 

- 

0.0023 

40.01 

0.2 

40.007 

«0.2 

40.5 

40.1 

40.01 

0.007 

200 

200 

170 

200 

200 

200 

200 

90 

90 

90 

22.5 

30 

120 

135 

135 

85 

85 

170 

100 

200 

103 

'200 -- 

67.5 

90 

90 

22.5 

30 

60 

13.5 

135 

2 

2 
40.5 

2 

2 

2.2 

2.0 
18.0 

2.0 

0 
16 

0 

0 
4 

1.05 

0 

1.5 
9.5 

0 

0 
7 

5.0 

5.0 

10 

3.3 

2.5 

4.0 

9.0 

3.5 

2.7 

1.2 

.0.05 

0.375 

1.45 

3.0 

3.0 

1.75 

1.4 

28 

- 
0.9 

1.4 

3.6 

1.4 
. 

0.5 

0.3 

0.015 

0.125 

0.5 

1.0 

1.25 

2.2 

2.0 
0.02 

8.5 - 

2.2 

2.8 

2.2 

2.2 . 

0.9 
0.01 

0.72 

0.75 
0.005 

0.1 

0.22 

1.09 
0.01 

1.8 

1.5 

1.0 

81.0. 

0.2 

' L9 

2.5 

- 

- - 

0.5 

0.5 

1.5 

12 

0.5 

- 

0.7 

0.4 

NOTE. -Valves with 0.1A. 0.2A and 0.3A Heaters may be operated with their Heaters In Series with the Heaters of other 
Valves of the same Heater rating. 

A Slow -speed 
Oscilloscope 

ANEW instrument has been produced by A. E. 
Cawkell for observing and comparing slow 
waveforms, for which the normal oscilloscope 

is unsuited, and waveforms of frequency as low as 
.1 e,,s may be easily observed on the long- persistence 
cathode -ray tube. Alternatively, the instrument 
may be used like a conventional oscilloscope, 
although the time base frequency normally extends 
upwards to 50 c/s only. Two beams are available 
which may bo moved with respect to each other 
along any axis, and altered in amplitude and phase 
so as to be superimposed one upon the other. 
This enables the instrument to be used for wave- 
form distortion comparisons at very low frequencies -a difficult procedure by any other method. 

Design 
Two completely separate D.C. amplifiers are 

incorporated with push -pull output incorporating 
shift controls, their outputs being electronically 
switched to provide two beams. Beam interaction 
is very small. The display is on a Gin. long -per- 
sistence cathode -ray tube with an orange filter. 

A linear time hase is included with automatic 
synchronisation of range .25 to 50 c /s. The time 
baso (X) amplifier is also electronically switched 
enabling the beams to be independently shifted 
in the X direction by the coritrbls.='`The time base 

voltage and the X amplifier input are available 
externally. 

All necessary power supplies, including 2 KV 
for the tubo and a valve -stabilised general HT 
supply, are constructed in a separate matching 
container with multicore cable connection. 

Specification 
Power Requirements.-210 -250 volts A.C. 
Tube. -6in. diameter, 5 secs. afterglow approx. 

Orange filter fitted. 
Input.- Impedance of amplifiers 2 megohms. 
Amplifiers.-Two separate D.C. amplifiers with 

two electronically switched beams. Sensitivity. 
100 my for 2 ems. P.P. vertical deflection. Push -pull 
deflection. 

Time Base. -Linear with automatic synchronisa. 
tion. Frequency .25 -50 c /s: ' Electronically 
switched X amplifier. Time base voltage and X 
amplifier input available externally. - 

Power Supply. -2 KV E.H.T., and valve stabilised 
(.5 per cent.) for general H.T. Housed in separate 
container. 

Controls.- 
Y! Gain X Gain 
Y2 Gain Brilliance 
Y1 Vertical shift Focus ' 

Y2 Horizontal shift Tiine base f coarse 
Yl Horizontal shift Time base f fine 
Y2 Vertical shift Time base ext. switch 
The price is £135, and the makers are A. E. 

Cawkell, Electronic Engineers, 7, Victory Arcade, 
The Broadway, Southall, Middlesex. 
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The Practical Wireless 
Television Receiver -6 

Aligning the Receiver, and Coil Details for Sutton Coldfield 

ASSUMING that the raster has been accurately 
obtained as described last month, the re- 
ceiver is now ready for alignment. This 

may he carried out in either of two ways -with or 
without a signal generator. The latter method is 
definitely to be preferred, as it eliminates all guess- 
work, and .enables an accurate response curve of 
the receiver to be taken for checking purposes. 
As the method using the signal alone is simplest, 
it will be described first. All cores should be 
adjusted .level with the top of the coil formers. 
Connect the aerial, and with brilliance right down 
and volume right up, turn up the contrast control 
until sound is heard from the speaker. If contrast 
has to be turned right up without hearing any 
sound, slowly turn up the brilliance control until 
some modulation appears on the screen. If the 
circuits are nearly in tune, then the contrast will 
have to be reduced to avoid overloading. As 
soon as some sort of modulation is seen endeavour 

___.-iy-G 

%6 Gap 
6 T. E Í`C/ R2 l T. t i. -Aeria/ 

t- áI 
Aerial Input Coil 

(/ off) 

Tap at I I/ 
iJ T 477 

up E ii = 
I _I 

Sound Input & 
Rejector Coils 

(See Text) 

G 

With a Signal Generator 
The most satisfactory method of lining up calls 

for a good meter in addition to the generator. The 
anode circuit of the video amplifier should be 
opened and a meter shunted by a .001 pF condenser 
inserted. A range of about 20.30 mA. is called for. 
An alternative is to use a meter with a full scale of 
1 milliamp connected in series with cathode of the 
diode rectifier. Finally, the tube itself may be used, 
making all adjustments to obtain maximum black 
and white horizontal bars- keeping the input and 
brilliancy down to maintain the black and white 
bars of equal width. Peaking frequencies for the 
coils are as follows : 

Vision 

L 1 -4 5.25 Mc /s. 
L2 -48 
L3 -46 
L4-49 
L5 -45 

L0- 41.5Mc /s. 
Sound 

{ 

L7 -41.5 
L8 -41.5 

47: 

i -; 
VF Coupling Coil 1 

(4 off) 

Fig. i.- Details of the coils for Sutton Goldfield. 

to adjust all cores to exactly 45 Me /s. or the vision 
frequency. This will be indicated by flaring on 
the tube face, but the brilliance control should be 
kept well down. Maximum flaring will indicate that 
all coils are more or less peaked at 45 M'cs. The 
core of L4 should now be unscrewed 14 turns, and 
that of L2 1 turn. The core of L3 should be given 
about z a turn out, and all sound coils (L6, L7 and 
L8) adjusted for maximum sound output with the 
coil of LI unscrewed only a fraction. if the picture 
is now brightened, and contrast correspondingly 
reduced, it should be well detailed, although perhaps 
not at its best. To obtain maximum detail the test 
card C which is broadcast every morning (except 
Sunday) from 10 a.m. to 11 a.m. should be used. 
An endeavour should be made to obtain each of the 
central ruled squares clearly, without any white line 
following the right hand large white line. All the 
white ruled squares on the background should be 
truly square and of equal size (adjusted at the time 
base); and .the correct setting of contrast and 
brilliancy will permit each of the central blocks 
to stand oi.A. clearly from black up to white. 

A 6 Gap 
5T 

G2 G 

1 1-°I`-E 
Sound Coupling Coil 

(2 off) 

Wire used is 28 S.W.G. 

Sutton Goldfield 
The above frequencies are, of course, for the 

London transmitter, and for the Birmingham 
frequency alternative -coils are required. In 
addition to the circuit as already shown one or two 
extra coils will be needed. Outside the " swamp " 
area only one extra coil is needed and this is inserted 
in the cathode circuit of V4 as shown in Fig. 2. 
Its exact position being on the side runner of the 
chassis as shown in Fig. 3. Note that it is inserted 
between the bias and feed -back resistor. At closer 
distances, or where sound break -through is ex- 
perienced on vision a further similar coil shóuld 
be inserted in the cathode circuit of V3. The 
330 resistor may not be needed. The Sutton Gold - 
field frequencies are as follows : 

L1 -59 Mc /s. 
1.2 -61.75 

Vision L3 -60 
L4 -61.75 
L5 -59 

911 

L9 -58.25 ,; 

L6- 58.2.5 Mc /s. 
Sound 

{ 

L7 -58.25 
L8- 58.25 - 
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A small point may be mentioned here in connec- 
tion with LO -the sound input coil. As shown in 
the theoretical diagram in the January issue this 
has no core. In some localities this will be found 
quite in order, but in some cases a slight modifi- 
cation may be made to this particular coil. Firstly 
the core may be inserted and the coil peaked to 
provide the maximum sound output. In other 
localities it may be found that the sound output 
is net sufficient. An improvement may be effected 
by connecting a 47 pF silver -mica condenser across 
the coil -that is, from grid to chassis. This con- 
denser is, of course, in addition to the iron -core. 

Queries 
There have been one or two queries raised con- 

cerning parts of the complete installation, and these 
have concerned only minor points which have not 
been clear to individual readers. 

One correction should be mado hero. In the 
March issue it was stated that the separating screens 
in the vision unit should he soldered to pins 5 and 0 

on the valve holders. As these pins are adjacent it 
is obviously impossible to carry out the instruction, 
and the diagram in the same issue shows that the 
pins concerned are actually 5 and 9-the latter figure 
unfortunately having become inverted in printing. 

Another major query concerns the use of a 12ín. 
tube. The scanning power of the receiver as de- 
signed will permit of a 12ín. tube being used without 
any 'modification. An alternative mounting device, 

be needed, of course, and the tube is slightly 
longer. Brilliancy should be sufficient, but if it is 
found that a slightly greater brilliance is needed 
this may be accomplished by increasing the H.T. 
supply to the E.H.T. unit. Resistance R44 will thus 
have to be modified. If it is simply reduced in 

value the H.T. applied to the E.H.T. unit will rise, 
but unfortunately this point also feeds the EL33 
output valve which is rated for a maximum of 250 
volts and it will not tolerate too great an overload. 
Therefore, two separate resistors will have to be 

03 

Rejector Coil i 
Tapon Coil 

MC 

Fig. z.- Position of the 
rejector coil in the cath- 
ode circuit of V4. 

Point C Is Connection 
To Chassis 

Fig. 3.- Actual position of 
the rejector coil on the chas- 
sis side runner. 

used, one to reduce the main H.T. line to. 250 for 
the output valve and the other to give a full 300 
to the E.H.T. unit. Care must be taken not to over- 
load this unit in view of the risk of insulation 
breakdown, and under all normal conditions the 
7.5 Kv. provided -is adequate for all but aluminised 
tubos. 

Stereophonic Music 
in Cinema 

AN experiment with stereophonic reproduction 
of music has been made in a cinema in 
Eindhoven by Philips. In contrast to 

previous demonstrations given in various places to 
invited guests or in private circles, this experiment 
was carried out as part of a normal public 
programme: 

In this case stereophonic reproduction was applied 
for the music played during the interval. It is 
not likely to be applied for the films themselves 
for some time, because film producers must first 
decide to have the sound track recorded stereo- 
phonically, and. although this is already possible 
technically, it seems that for the present the 
alterations necessary in the apparatus and the 
resultant cost will he considered objectionable. 
Moreover, the improvement to he expected in the 
case of films will probably be, less striking, since any 
faulty impression of the direction of the sound is 
more or less predominated and corrected by tho 
strong visual impression of the picture. When 
music is played in the interval, however, direction 
is centred entirely upon the sound itself, particularly 
so when the music is reproduced mechanically, so 
that the aiic&ience is not distracted hit the musicians. 

It was therefore a promising experiment to apply 
stereophony for improving the reproduction 
under these circumstances, so as to eliminate as 
far as possible the mechanical nature of the music 
and thus afford the audience an, opportunity to 
enjoy the music as much as if they were listening 
to an actual concert performance. 

The music given was selected from a series of 
stereophonic recordings made by the Electro- 
Acoustic Department of Philips, py the magnetic 
method. 

Audience Reaction 
Everyone in the audience was given a question- 

naire and of the 7,300 -odd forms distributed more 
than 5,800 were returned completed and 500 only 
partly filled in. About 75 per Dent. showed their 
appreciation, whilst less than 3 per cent. were 
definitely averse to the idea. 

Although experience teaches that a statistical 
sounding of the public does not always lead to 
reliable results, and we shall therefore refrain in 
this case from giving any comment of our own 
upon the result of the inquiry, it nevertheless 
seemed desirable to give publicity to the experiment 
and its results by means of this communication. 
An application on a large scale can of Bourse only 
be expected when a sufficient variety 'of stereophonic 
recordings become available for this' purpose. ' 
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Designing " Personal 
Circuit Features of the Popular Mains -operated Bed -side 

By W. J. DELANEY (G2FMY) 

ATYPE of receiver which is receiving increasing 
attention to -day is the small mains- operated 
bed -side receiver. Many listeners have 

purchased a television receiver and have sold their 
broadcast receiver, and these small receivers 
enable odd items to be heard on " blind " radio 
when no television is being radiated. Some of the 
designs which manufacturers have produced are 
most interesting from a technical point of view, 
and, in fact, quite a number of readers have asked 
for details of construction for this type of receiver. 
It lends itself more to individuality of design than 
ordinary broadcast receivers, and amateurs may be 
forgiven for being in some doubt as to what type of 
circuit to adopt. An attempt will therefore be made 
to cover the main features of this particular type 

To l to SK0 
Rectifier í2 to lw. 

Bor /6 
pF 

Rectifier 

4or8 
PF 

Chassis or Eart 

Fig. s (left). Normal arrangement of heaters for 
A.C. or D.C. supply. Fig. 2 (right). -H.T. smoothing 

at its simplest. 

of receiver so that those who wish may have some 
grounds upon which to base their constructional 
work. 

Mains Feed 
The first and most important feature is what type 

of mains feed to employ. This really boils itself 
down to the simple problem as to where excessive 
heat is to be placed, or whether to dispense with 
such heat. On the H.T. side there is nothing to 
worry about from a heat point of view, but on the 
heater or L.T. side there is quite a problem. If 
the receiver is to be of the A.C. D.C. type, then it 
is practically essential that the heaters shall be 
wired in series and some form of voltage dropper 
fitted to ensure that the heaters are operated at the 
correct temperature. (Fig. 1). The last heater in the 
chain (marked 1 on the illustration) should be the 
detector in order to keep down the risk of hum. 
Resistance R is the problem here. It has to carry 
the current taken by the heaters (which obviously 
must all be of the same rating or otherwise adjusted 
by parallel resistors to ensure a constant current Fig. 3 (left). -Using a transformer for the heater through the network), and must reduce the main supply. Fig. 4 (right). -Isolating the receiver from 
voltage to that required for the valves. For. instance, the mains by a single transformer. 

Portables 
and Similar Receivers 

if the standard 6.3 volt heaters are employed, four 
in series would give a total of 25.2 volts, and there- 
fore resistance R would have to dissipate a wattage 
equivalent to over 200 volts at .3 amps., or 60. 
Obviously a standard type of resistor is out of the 
question, and the customary method is to employ 
a line -cord which consists of a specially constructed 
flexible lead intended for connecting the receiver 
to the mains, and at the same time incorporating 
a resistance wire wound rotund a length of asbestos 
string. Naturally this gets quite warm, but to 
reduce the length and rating of it one uses valves 
with a higher heater voltage rating. Generally 
the early valves are of the 12 volt type, whilst the 
output valves (and half -wave rectifier which is 
needed for the H.T. supply) are usrlially rated at 
35 or 40 volts. This arrangement gives heat outside 
the cabinet and enables a more compact layout to 
be obtained, but the line -cord may run quite 
hot and this is not always convenient. 

Cabinet Heat 
An alternative arrangement consists of using 

higher rated A.C. /D.C. valves throughout, and then 
using one of the small special mains -droppers in 
the cabinet. But even these run fairly warm and 
it is generally necessary to put a sheet of asbestos 
inside the cabinet to prevent damage or fire risk, 
and obviously the cabinet cannot be made too 
compact. 

Where the receiver is designed for A.C. mains 
only, however, the problem is much simplified, 
but again there are one or two alternatives to be 
considered. The series heater scheme may still be 
adopted, using the line -cord, but if there is no 
intention of using D.C. mains supplies this may be 
dispensed with and a simple mains transformer 
employed. These are available at quite a low 
figure, either new or ex- service, and are compact. 
Furthermore, they enable standard (6.3 v.) valves to 
be used throughout and do not call for the high - 
voltage heater type of valve. In addition, as 
there is now no need to worry about heater current 
the rectifier may be of the metal -oxide type. 

To 
Rectifier 

200 
v. 

Heater 
6.3 v. 
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'These take up much less room than a rectifying 
valve, and generally speaking a more compact 
type of receiver may be constructed, in spite of the 
use of the transformer. 

H.T. Supply 
There are, however, two alternatives still avail- 

able with this arrangement. The mains input 
may be taken direct to the rectifier, in which case 
the receiver is " live " to the mains, or the heater 
transformer may be of the type having a further 
secondary winding rated at 200 volts or so. In 
this way the receiver is isolated from the mains 
supply, and there is no undue increase in bulk. 
There is no heat to worry about and ordinary 
flex may be used to connect the set to the mains. 

Other Design Features 
- The removal of heat from the cabinet enables 
the receiver to be designed around certain com- 
ponents which could not otherwise be employed. 
Small electrolytics may be placed where desired for 
efficiency without the risk of breakdown due to 
high temperatures; more efficient (superhet) circuits 
may be used without the risk of frequency drift 
and so on. For mains smoothing in these small 

receivers it is not necessary to employ a soioonl. 
choke. The loudspeaker generally ,employed i i 

,, 

not exceed Sin. in diameter and the bass respon- 
of these is so limited that slight residual hu:n 
passes unnoticed. Therefore a simple low -rating 
resistor is used for smoothing, in association with 
the usual canned- electrolytics. Here space is 
saves by using the " two -in- one "_ type of emit. 

The question as do whether to employ a straight 
or superhet circuit is bound up with the manner 
in which the receiver is to be used. If required for 
general listening a superhet is obviously desirable, 
but if only used as a stand -by for news, etc., or for 
the odd items not available on television, a straight 
two- station circuit i9 obviously good enough. 
Another point here is the type of aerial to be used. 
With a straight circuit there will not be much gain. 
and some difficulty might be experienced with the 
aerial. A length of throw -out wire may have to he 
fitted and this will limit the portability, of the - 
receiver. On the other hand, a superhet will enable 
the set to be used with only a small amount of wire 
inside the cabinet, or even a small wound frame 
built in, and will then provide a range of stations 
or at least, adequate volume from the locals, and 
it may bo moved from room to room and plugged 
in as conveniently as an ordinary table lamp. 

Mobile Broadcast 
Recording Van 

E1'-" FACTOR I l' LTD., were recently com- 
missioned by hadio- Luxembourg to supply 

a broadcast recording van suitably equipped 
for recording broadcast programmes on magnetic 
tape. 

The interior of the van has been laid out in such 
a manner as to allow unhindered working by the 
recording engineers and is divided into two separate 
compartments. The forward one contains the 
recording equipment and operator's position, the 

.rear compartment housing,the cables, cable entries, 
drums, etc. therefore, no loose cabling is, necessary 
in the operating compartment at any time, and all 
input and output interconnecting cables are 
concealed in wall ducts. 

Special translucent roof windows allow the 
operator to work in natural light during the day- 
time, and there is provision for artificial lighting 
from A.C. mains supplies. The interior of the van is 
heated by an H.M.V. Cavendish convector heater. 

Tape Recorders 
The main items in the equipment are two of the 

well -known E.M.I. magnetic tape recorders ; 

these, working together, enable high -fidelity record- 
ings of any duration to be made. Additionally, 
a disc recorder and replay desk are fitted, with 
provision for operation at 78 or 333 r.p.m. 

The control panel comprises a five -channel 
microphone pre -amplifier with individual fading, 
programme meter and 'phone or loudspeaker 
monitoring facilities. This control console is so 
designed as to give the operator complete flexibility 

of control and interconnection of the. various 
items of equipment, and full dubbing, mixing and 
cross recording facilities are adailable, enabling 
any type of studio work to be carried- out. In 
addition, the complete console can be lifted out 
and, carried to the recording site when the distances 
involved make it undesirable to run long micro- 
phone cables. 

Two high- quality loudspeaker units are provided 
for remote replay purposes on the recording site. 
Communication between the van and the recording. 
site is by a talk -back " system and the recording 
signalling system consists of three co loured signal 
lamps, buzzers and a field telephone. Tewer supply 
is taken on site from suitable A.C. atrpplies, but 
stand -by lighting may be operated from the van's 
electrical system. 

Close -up of the engineer's control panel in the 
recording room of the mobile recording unit. 

Another picture appears on page 184. 

i 
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AN ENTIRELY NEW 

AUTOCHANGER UNIT =PLAN YOUR 
CAREER 

RADIO - TELEVISION 

and other INDUSTRIAL 

ELECTRONIC subjects 1/7 / ADVANCED T COURSES 

DAYTIME 
Principles and Practice of Radio -1 year. 
Telecommunication Engineering -2 years. 
Electronic Engineering -3 years (including one 
year's practical training in E.M.I. Factories) - 
leading to C & G full Technological Certificate. 
Marine and Air Radio Officers' Course (for 
P.M.G. Licence), 

also HOME STUDY 
Radio Television Industrial Electronics 
Maths Physics. 

Write for FREE BOOKLET to Dept: 32 

E.M.I. INSTITUTES 
10 PEMBRIDGE SQUARE, NOTTING HILL GATE, 

LONDON, W.2. Telephone: BAYSWATER 5131/2 

Associated with 

MARCONIPHONE 
COLUMBIA 

ETC. 

e.166a 

199 

MARCONIPHONE AC 100 M 

Lightweight pick -up ensures highest quality reproduction 
with minimum record wear. For 50 cycle A.C. mains 
supply, 100 -130 or 200 -250 Volts. Maximum reliability. 

Handles up to ten 10" or 12 records (unmixed). 
£7.0.0 plus £3.0.8 Tax. Matching Transformer 10 /- (no purchase 

tax). It desired the unit can be supplied without the transformer. 

MARC/Il11PHONE 
TN! 6AIATEAT i.t 2)^,.(. *71A MAME IM RADIO 

611.6Sa The Marroniphorte Co. Ltd., Hayes, Middx. 

It ESI-ir11! '! -0S. A parcel contain,nu 
100 p.,uular a sorted values for 1 mutt 
tvau, 8' -, or I watt. 81. 
('OI 1,: -Oenco T.R.F. Machcd pair Medium and Long Waves, 6'6 psi... 
Weymouth T.R.F. Matched pair M. au 
L. Waves, 9/6 pair. Superhot. Matched 
nat.. s. M. and L. Waves, 8.9 or 11'6 
pair. All types Wearite " P " Coils. 
3,- er,11. in stork. Weymouth Midget 
(lin. x t dia.. Iron Core. Aerial H.F. 
or Os,,, 3/6 each. or Denco " Maxi (2." 
OR)IOR MID(.I:P ('OIL PACK. 
Size 31in. x 21ín. x Olin. covering S.M. 
and L. Waves. Coils wound on Polystyrene Formers with 
adjustable Iron Cores, ensures efficient performance. Factory 
wired and aligned. Price including full circuits for Superhet 
465 k/c. Unit, 331 -. For T.R.F. circuit covering M. and L. waves, 
30' -. 
THE BATTERY PORTABLE SUPERIIET PACK including 
ready wound Frame Aerial available at 37'6. OUTPUT TRANSFORMER.-Stern's. Midget 11ín. x Din. x lin.. ratio 60 -1. 416 (or ratio 90 -1. 461. Elstone Multi -ratio 
(over 12 ratios, some C.T.). 5-6 watts, 7/6. Stern's Heavy Duty Multi- ratio, all C /Tapped, handles 13 watts and suits P.X.4s. 
GLOB, etc.. 2518. 
1.,F'. CHOKES, Midget henry 250 ohm 40 in/A. 3,6 : 15 -20 
henry 250 ohm 60 m'A. 6.8 : 20 henry 300 ohm 100 m1A, 1219 ; 
5 henry 50 ohm 250 m'A. 18 6 : 20 henry 2.50 ohm 120 MA, 18 /6 
0 henry 250 ohm 120 m'A, 8 8. ALUMINIUM CIIASSIS. Substantially made of gauge 
16 S.W.G. with four sides. lin. o 4in. x 2in., 3'3 ; 9in. x lin. x 
21in., 41- ; 10in. x 6in. x 2 /in.. 411 : loin, x Bin. x 21in., 516 : 
12in. x 9in, x 2ein., 6(8 ; 141n. x 91n. x 2(in., 8'11 ; 16in. x ein. x 
21ín., 7/3 : 16in. x Bin. x 311n.. 8'8. SELENIUM RECTIFIERS. H.T. H. Wave, 250 v. 50 m1A, 5.- 
200 v. 103 m /A, 5/9 : 250 v. 100 m A. 7'8. 12 v. 11 amp.. 12/13. 
12 v. 3 amp., 21/ -, 12 v. 5 amp., 25' -. 24 V. 3 amp.. 23'6. ' (:IIAILGERTRANSFORMEB. Each has input of 230 volts. 
outputs 24 v. (tapped 15 v.,. 9 v. and 4 v.) 3 amp., 21,6: 30 v. 
(tapped 15 v. and 9 v.). 3 amp.. 22'- 15 Y. (tapped 9 v.) 3 amp., 
14'3 15 v: (tapped 9 v,) 6 amps., 19.'6 : 16 v. S amps., 3716. 
FILASSENT TRANSFORMER. Input 230 volts, output 
6.3 v. 11 amp., 7/6 : 4 v. 111 amp., 76. Input 200'250 v output 

, ou'le SURE ta get it at 

ESTABLISHED 25 YEARS 

4 V. (C.T.) 11 amp., 4 v. 2 amp., 6.3 v. 
2 amp.. 1718. 
PRACTICAL WIRELESS " IMP - 
ROVED AUXILIARY " 3 VALVE 
(plus Rectifier) A.C./D.C. MAINS 
T.R.F. RECEIVER. We can supply all 
the components. including valves. 
drilled chassis and M'coil speaker, to 
build this midget set. size Tin. x 4ín., as 
specified in the November issue, at a 
total cost of £411718. Reprint of de- 
tailed assembly instructions (incl. 
practical layout) and circuit supplied 
separately for 9d. incl. postage. 

STERN'S BATTERY PORTARLE " PERSONAL " KIT. 
A complete kit of parts to build a Midget 4 -Valve All Dry 

Personal " Set. 
Consists of regenerative T.R.F. Circuit, employing Flat Tuned 
Frame Aerial with Demo Iron Dust Cored Coil, thereby ensur- 
ing maximum gain for Single Tuned Stage. covering Medium 
Waveband. 
Valve Line -up : 1T4 (R.F. amp.), 1T4 (Detector), 1S5 (1st A.F.). 
and 3S4 (Output). Includes 31ín. P.M. Speaker and with chassis 
already drilled and shaped. 
Consumption of only 7 m'A ensures long battery life. 
The kit is designed for a cabinet, minimum size 611n. x 41in. x 
Sin. Detailed Building Instr. and circuit. including Practical 
Layout included with each Kit, make assembly very easy 
(supplied separately for 118). PRICE IOlt COMPLETE KIT. 03/18,9 (plus 16/7 P.T.1. 
Suitable Unpolished Cabinet, 12/9 : E. Ready B114 Battery. 9,7. 
The MIDGET A.C. MAINS 2- VALVE RECEIVER. All the 
Components to build this popular Set, as specified in a technical 
publication, can be supplied complete for £3. Reprint of detailed 
building instructions, giving practical layout and circuit 
supplied separately for 9d. Incl, postage - 
A COMPLETE SET OF COMPONENTS to convert the midget 
A.C. mains 2 -valve to a 3 valve set covering L. and M. waves is 
available for 35' -, reprint of assembly details available for 9d. Incl. postage. 
The 3 -valve A.C. mains receiver circuit, as published in Wireless 
World. All the components to build this set covering long and 
medium waves can be supplied for £4'7'6. Reprint of assembly 
instructions (supplied separately), 90. Incl. postage. 

* Send 3d. stamp for our Comprehensive Stock Lu. which now shows various bits of parts and circuits available. When ordering 
please cover packing and postage. 

STERN RADIO LTD., 109 & 115, FLEET STREET, E.C.4. CEZee: 5814eß 2280 
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* A DREAM COME TRUE! 
Convert your radio into an 

automatic radio- 
gram for only £15 . I s. Od. 

YOI 
can convert your radio. old or new. large 

Y or small, into a first -class Automatic 
Radiogram, by means of this WONDERFUL 
automatic record -player incorporating a unit 
made by E.M.I. (Electrical and Musical 
Industries). The player is housed in a dignified 
polished table cabinet. Autochange mechan- 
ism sturdily constructed for long life and 
reliability. Lightweight miniature moving 
iron pick -up gives reproduction of highest 
fidelity. The player will handle 10in. or 121n. 
records and can accommodate TEN discs. 
ALL OPERATIONS EFFECTED BY A 
SINGLE CONTROL KNOB. 
A record can be stopped when part -way 
through. tlee next record being automatically 
placed on the turntable. £15 1s. 

Tax paid 
Carr. 5s. 

racked and sealed by manufacturers. 

FULLY 
GUARANTEED 

BY E.M.I. £5 down & 6 monthly 
payments of 37/6 

MODULATORS -TYPE 53 
These radar Modulators represent one of the 
best bargains that we have offered. They 
contain nine valves, the types being 3 
CV57 ; 1 VU508 ; 1 VU120 ; 2 VR65 ; I6V6 
i 807 ; a 24v. Blower Motor, suitable for 
conversion for use on A.C. mains ; 18 
assorted condensers, including 5 Kv. .01 
types ; 30 assorted resistors from 50 watt 
to I watt types; 3 high- voltage variable 
resistors. etc. The whole is contained in a 
case measuring Min. x 12in. x bin. 

A real "GIVE AWAY " Bargain at 17/11 
(For callers only) 

BRAND NEW IN ORIGINAL CARTONS 

A.C. REVERSIBLE 
INDUCTION MOTORS 
This motor is a 551v. 50 c /s. 3 -phase motor 
rated at I h.p., and is sturdily constructed, 
being rated for continuous use. By means 
of the resistor and condenser included 
with the motor. it can be operated from 
the standard 200 -250 A.C. mains supply. 
Full wiring instructions are given, also 
details of securing rotation in either 
direction. 

Price 30/- carriage paid 

May, 1950 

Maker's list 
price 79/6 

DO EVERY 
SOLDERING 
JOB- better, 

faster, cheaper 
with a BURGOYNE 

Instant Heat 
Solder Gun 

Our Price 52/6 past 
free 

Press the button, count seven, and solder. 
Bit remains at soldering heat until you 
release pr-ssure. when it cools instantly. 
Ng waitinc to warm up or .Cool down -no 
element to burn out -no mica to crack o* 
splinter -no risk of shock. 
£10,000 was spent on the design of this 
famous tool ! For A.C. mains 200 -250v. 
EVERY SERVICE ENGINEER MUST have 
one! An export order that missed the 
last boat to S. Africa makes this offer 
possible. 

Special Notice 
This solder gun is oßered to you in the original 
manufacturer's carton carrying their seal. 
We guarantee each Burgoyne Solder Gun for 
TWO YEARS. We cannot service or guarantee 
any gun purchased elsewhere. 

Terms : Cash with order 

MAIL ORDER SUPPLY CO., 
The Radio Centre 

33, Tottenham Couri Rd., London, W.1 

Telephone : Museum 6667-8-9 

GARDNERS I?AD1Ì 
will be pleased to send you a 

complimentary copy of their 
NEW 28 PAGE BROCHURE 

describing the 

" SOMERFORD " 
MAINS TRANSFORMERS 

including the new types 

" BURLEY " and " HENGIST " 
POST THIS COUPON TO -DAY 

To: GARDNERS RADIO LTD., 
SOMERFORD, CHRISTCHURCH, HANTS. 

Please send me your New 28 page Brochure. 

Name 

Address 

A NEW CONVERTER for 1950 
Model No. 230;110A £10 . 15 . 0 

Incorporating many new and practical improvements to meet 
fluctuating mains -voltage supply. 
Specification : Input, 1801270 volts D.C. ; Output, 230 volts 
A.C., 110 watts. R.F. and L.F. Suppression. Frequency : 

50 and 60 cycles. 
Plug -in Vibrator, easily changed. Access to interior for 
tapping transformer by basepllate removal. 
Developed by the specialists in Vibratory conversion. 

Famous since 1937. 

Literature and supplies available from 

VALRADIO LIMITED, 
57, FORTESS ROAD, LONDQN, N.W.5 

GULtiver 5165 

COVENTRY RADIO 
COMPONENT SPECIALISTS SINCE 1925. 

SPECIAL OFFER 
New 3/I watt Resistors, popular make, 25 

standard values. 
ASSORTMENT OF 100 FOR I5 /- 

( List Price. value 50,/- ) 

This is an opportunity not to be missed. 
Stock your workshop now while stocks last. 

COVENTRY RADIO 
189, DUNSTABLE RD., LUTON, BEDS. 
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Stabilised Power Supplies 
An Explanation of 

By E. 

THE stabilised power supply unit, to a large 
number of radio enthusiasts, seems to have 
an air of mystery around it, and it is the 

purpose of this article to try to explain the action 
of the stabilised unit and point out some of its 
useful features. There are two main types of 
electronically stabilised units ; these are the shunt 
stabiliser and the series stabiliser. The shunt 
stabiliser works by virtue of placing a load on the 
power unit which is always in opposition to the 
external load; for example, when the external 
load decreases the shunt load increases and vice 
versa, this tending towards a constant total load 
on the power unit, which therefore has a reasonably 
constant output voltage. The series regulator 
type of stabiliser is the one most commonly used 
and it is this type which will be discussed here. 
First of all, what is the stabilised power supply unit ? 

Well, excluding batteries, it is the nearest approach 
to the perfect generator or power unit. Within its 
operating range the stabilised unit will deliver an 
output voltage which is independent of the input 
voltage, and also independent of the load current. 
The usefulness of this can be appreciated when one 
considers such things as (1) oscillators, whore a 
drift in H.T. can cause a drift in frequency ; (2) 
D.C. amplifiers, where 'a drift in H.T. can cause 
an error in the output ; (3) modulator units, where 
a high power unit internal impedance will cause 
distortion on heavy modulation, etc. ; in fact, any 
piece of equipment where the performance is 
deteriorated by having an imperfect power supply. 

Principle of Operation 
The series regulator type of stabiliser is really 

nothing -more than a cathode follower stage with 
an amplifier between its cathode and grid, and it 
is with the aid of the cathode follower that its 
principles of operation will be explained. The 
importance of the amplifier section will be realised 

Gml= 
. p 

/OmAIV 
=12S 
= 125012 

Anode 
=15 

y0 i 
A' - Ra 
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Dissipation watts - 

h 
'! I .4'8 P, 

. 

. , , 
........4.0 

24 20 /6 /2 8 4 

roo 

o 
Negative Grid Volts Vó1 

Fig. r.- Characteristics of a heavy -duty triode 
valve. 

the Series -fed Type 
N. C. 

as the article goes on. The cdiagran. Fig. 1, shows 
-a set of characteristics of a heavy -duty triode 
having the following constants : (1) anode dissipa- 
tion maximum 15 watts ; (2) gm= 10 mA /v. ; 

(3) in =12.5; (4) Ra =1,250 Q. The curves, as can 
bo seen, are anode current against grid volts for 
three values of anode volts. The circuit Fig. 2, 
shows a cathode- follower stage being fed with H.T. 
from a generator or power supply having an 
internal resistance of 1,000 9, and an output 

Fig. 2. -A cathode follower stage. 

voltage of 410 v. We shall see hovii the cathode 
follower reduces the effective internal resistance and 
maintains thé output voltage reasonably constant 
in spite of variations of H.T. input volts and 
output load current. From the circuit we see that 
the cathode resistance is 20,000 n, the anode 
current 10 mA. and the output voltage consequently 
200 v. The 10. mA. current causes a 10 v. drop in 
the 1,000 v. internal resistance of the generator, 
causing the terminal voltage and therefore the 
anode to earth voltage of the valve to be 400 v. 
A battery of 1$6 v. is connected between grid and 
earth and therefore the actual grid bias voltage - 
that is, the voltage between grid and cathode - 
is -14 v. We can see that these conditions agree 
with the valve characteristics, an anode voltage 
of 200 v. and a bias of -14 v. giving an anode 
current of 10 mA; An external- load is available 
which is connected across the output by closing the 
switch S. Now let the load be of such a value as 
to draw a current of 50 mA. and on closing switch S 
let us see what happens. First of all the terminal 
voltage of the generator will drop from 400 v. to 
350 v. because, as one can see 50 mA. through 
1,000 Q produces a drop of 50 v. The output 
voltage of the regulator will tend to fall below its 
200 v. level; but in doing so it causes the grid - 
cathode bias on the valve to decrease, therefore 
allowing the valve to pass more current. The 
total current through the valve is now 60 mA. and 
the anode voltage has dropped to 150 v. because 
of the terminal voltage dropping from 400 v. to 
350 v. We shall now see from the valve curves what 
the grid -cathode bias is to suit these new conditions, 
and therefore arrive at what valve the output 
voltage comes to rest. Now from the curve of 
Va= 150 v. and la = 60 mA. we see that the grid- 
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cathode bias is -4 v., which moans that the output 
voltage has fallen to 190 v., that is, a drop of 10 v. 
has occurred. Now the output impedance or 
output resistance is equal to the change in voltage 
divided by the change in current, which in this 

10v. 
case is 

r» 
which equals 200 Q. We therefore 

see that the regulator valve or, if you like, cathode - 
follower has reduced the effective output impedance 
from 1,000 Q to 200 2. Bow the amplifier reduces 
it still more we shall see later. Approximate values 
are given so as not to confuse the argument. 

Fig. 3. -A high -gain pentode added to the circuit 
of Fig. 2. 

Incidentally, the output impedance of a cathode - 
follower is given mathematically as being approxi- 

mately equal to R-a or I which in the case of 
gm 

this valve should be 
10 mA /v. -100 Q and not 200 !) 

but so as not to confuse those who have seen that 
formula it should be pointed out that it only holds 
good if you are always working on the straight 
portion of the valve curves and there is no 1,000 ,Q 
generator resistance. 

Independent Voltages 
This you can check for yourself. Let us now see 

just how independent the output voltage is upon 
variations of the input 
voltage. We will return to 
the position when switch S 

is opon and the valve is 
passing its normal 10 mA. 
with an anode -cathode vol- 
tage of 200 v. Let us assume 
that the terminal voltage 
rises from 400 v. to 450 v. 
The anode -cathode voltage 
of the valve will rise to 
250 v. and the extra current 
that flows through the 
20,000 9 cathode resistor 
will tend to make the output 
voltage increase. But this 
increase in output voltage is 
causing the grid -cathode bias 
of the valve to be greater, 
this tending to restrict the 
rise in current. We will 
consult the curve of the valve 
for Va =250 v. and find the 

t 

Tt 

WIRELESS May, 1950 

value of bias required to lmep the current as near as 
possible to 10 mA. .According to the curve this value 
of bias is -18 v. and therefore the output has 
risen to 204 v. This .represents a rise in the output 
of only 4 v. for a rise in the input of 50 v. We 
shall see later on how this variation is restricted 
even more with the aid of the amplifier. It is 
now becoming apparent that the cathode -follower 
is doing its best to deliver a constant output voltage 
of 200 v. regardless of variations of input volts 
and load current, which is indeed what the perfect 
power unit should do. As you will have probably 
realized by now, what the past explanations boil 
down to is that the effective resistance of the 
regulator valve varies to suit the input voltage 
and output current conditions at all times. We 
shall now see how with the aid of an amplifier 
the cathode- follower gives almost perfect stability. 
In the circuit Fig. 3, we see our 'same cathode - 
follower, but with the addition of a high -gain 
pentode amplifier between its cathode and grid. 
The original regulator valve grid battery voltage 
of 186 v. has now been replaced by the anode - 
cathode voltage of the amplifier valve. The battery 
which is connected between the cathode of the 
regulator valve and the grid of the anplifier valve 
is necessary in order to bias correctly the pentode 
amplifier valve ; if this battery were omitted the 
grid- cathode bias of the valve would be +200 v. 
and the valve would obviously be, saturated, and 
consequently would not operate. Now let us 
assume that the gain of the valve from grid-to anode 
is 200 ; this is a gain which can easily be got as 
pentodes can give a gain of over 400.. if we now 
revert to our original experiment of pressing switch 
S to put our 50 mA. load on the output, we saw 
with the original circuit that a change in bias of 
10 v. was required on the regulator valve in order 
to give the extra current. But. now look at the 

10 
new circuit ; the output has only to drop 200 
or 0.05 volts to give the extra current because the 
amplifier which has its grid connected to the output 
is amplifying 200 times, any change which is 
occurring and this amplit ed change, is being applied 
to the grid of the regulator valve.. Our 10 v. 
change in grid- cathode bias has therefore resulted 

VS 

V 3 
Heaters 

V46Vs 
Heaters 

r 

Fig, 4 -A practica circuit incorporating the features dealt with in this article. 
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from a drop in the output of only 0.05 volts. Let 
us now calculate the output impedance which is 
the change in voltage divided by the change in 

current. This is equal to 
0.05 v. -1D. Our unit 
50 mA. 

therefore' now has an output impedance of only 
1D instead of the original 1,000 D. If we now 
look at the second experiment which was to see 
how the output was proofed against input variations, 
we saw that the output rose by 4 v. to nullify the 

COMPONENT LIST FOR FIG. 4 
Ti =Mains Transformer Primary 240 v. 50 cycles. 

Secondary 350 -350 150 mA. + 4v. -2.5 
amps. (V1) +4 v. 1 amp. (V3) +4 v. 4 amps. 
(V4 -5). 

Cl =8 /IF. 450 v. working. 
C2 =16 , F. 450 v. working. 
C3 =350 pF. 
C4 =8 ,iF. 450 v. working. 
RI =20,000 n 6 watt. 
R2 - 47,000 Q 4 watt. 
R3 150,000 n 4 watt. 
R4 

R6 
} 

47 Q # watt. 
R71111 

R9 47,000 t2 4 watt. 

R 12 
f 
4,700 Q 1 watt. 

i R11 = 20,000.tì 4 watt. 
Vl =UUS or any equivalent. 
V2 = Cossor S130. 
V3 =SP41 or VR65A or any equivalent. 

F. V4/5 = Mazda PEN44 or any equivalent 
. 

input change of 50 v. But, as we can see with the 
amplifier in circuit, the output will only have 4 
to change by 

2(10 or 0.02 volts to nullify the input 
change of 50 v. And that is really all there is in 
the operation of the series regulator type of 
stabiliser 

A Practical Unit 
A circuit of a practical unit and some 

points of interest on the design and limitations of 
such units are given. Fig. 4 shows a practical unit 
capable of giving 100 mA. over the range 100v.- 
250 v., the output voltage being controlled by R11. 

Output Power 
The maximum output power ignoring the mains 

transformer and rectifier is governed by the anode 
dissipation of the regulator valves and the maximum 
safe running current is determined by the lowest 
output voltage. This is shown as follows. The 
anode -cathode voltage on the regulator valves is 
equal to the input voltage minus the output voltage 
and is therefore highest when the output voltage 
is at its lowest. Anode dissipation is equal to 
anode- cathode volts times anode current, and so 
for a fixed maximum dissipation the anode current 
must come down if the anode volts go up. There- 
fore the maximum safe running current on the 
regulated unit is the current which gives the rated 
anode dissipation at the lowest output voltage, 
as' this corresponds with the highest regulator 
valve anode voltage. It is obvious that if we 
could keep the anode- cathode volts at a reasonably 
low value we could increase the output current 

before Overrunning the valves. Sonic modern 
units achieve this by using grid -controlled rectifiers 
and using a two -gang output in control, so that 
when the output volts are varied the input volts 
are varied in sympathy, so maintaining a reasonably 
constant anode voltage on the regulator valve. 
The rear stabiliser feeding the screen of the 
amplifier or central valve as it is often referred to 
prevents long -term drift of the output volts. It 
can be seen that if the screen is not held stable 
any fluctuation of rectifier volts would corn - 
municate a signal to the output by virtue of the 
screen. The output fluctuation would be equal to 
the input fluctuation present at the screen, divided 
by. the control grid to screen grid voltage factor. 
The anode and screen resistors on the regulator 
valves and the anode to grid condenser on the 
control valve are included to suppress any tendency 
to self oscillation. 

Radio at the Wheel 
ON the new Philips MotoRadio Model 574V 

the reception compares favourably with that 
obtained with domestic radio receivers, and the 
quality and fidelity of reproduction is fully retained 
under all kinds of motoring conditions. Of 
extremely compact design, and styled to suit every 
class of modern car, this new Philips MotoRadio 
does, indeed, bring radio at the wheel close to the 
perfection of radio in the comfort of the home. 

The marketing of the new Philips receiver is 
being carried out under the guidance of Mr. Alan 
Knight, who is well known to all motor manu- 
facturers and dealers as a pioneer of car radio in 
this country. From the year 1932 when he first 
introduced car radio in this country, Mr. Alan 
Knight has become fully conversant with all the 
many problems associated with car radio and its 
distribution, having studied this aspect of the 
business in the U.S.A. As the new Manager of 
the Philips Motor Radio Department, he thus 
brings with him a wealth of commercial and 
technical experience. 

In the design of the new MotoRadio Model 574V, 
particular attention has been given to the ease of 
installation and servicing. An attempt has also 
been made to obtain the best possible appearance 
and performance so that the equipment will match 
and blend with the interior of even the most 
expensive cars, and will at the same time meet the 
needs of the most discriminating user of motor 
radio. 

The equipment comprises two units, the radio 
unit proper, and a separate loudspeaker unit 
contained in a circular metal cabinet. The radio 
Unit is designed for fitting immediately below the 
lip in the centre of the car's instrument panel, or 
in the space available in those cars where special 
provision has been made for the installation of 
radio. The controls are thus within easy reach 
of the driver. The loudspeaker may, if desired, 
be removed from its case and mounted behind the 
speaker grill provided in some cars. Both units 
have. a pleasing hammered silver -grey finish, and 
their dimensions and weights are as follows :- 
Radio unit : (back), 4f, ins ;; height (front), 31 ins. ; 

width, 6 ins. ; depth, 101 ins. ; weight, 131 lb. 
Loudspeaker unit : diameter, S ins. ; depth, 
31 ins. ; weight, 21 lb. 
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11.11 ,INEN/11,!111.,110111111410,, 1._.11141 1.0111114,114._, AIM.1.11 

THIS receiver was intended to provide enter. 
tainment from a large selection of stations, 
with volume and quality ample for all 

domestic purposes, and it fulfils these requirements 
well. It uses a radio -frequency amplifier before 
the frequency- changer and two intermediate - 
frequency stages, thus assuring a high degree of 
selectivity and sensitivity, while the push -pull 
output stage enables distortion in this section to 
be kept down and provides a satisfying reserve of 
power. By employing iron -cored, ready -made 
coils and a tuning scale to suit, difficulties in this 
direction are reduced and it is not difficult to align 
the whole receiver without any service oscillator 
being necessary. But this will be covered in 
detail later ; it should meanwhile be noted that all 
coils and I.F. transformers throughout the circuit 
are iron -cored, and that the cores are adjustable. 
This explains why padding and I.F. transformer 
condensers are fixed components. 

9 -valve All -v\; 
A Compact Mains- operat 

By F. 

Actually, the circuit lends itself well to con- 
struction in a simplified form. As a guide to the 
constructor who may be interested in this point, 
the original receiver was built up over a period, 
beginning with a five -valve circuit. If a chassis 
about Bin. by 12in. is used no alteration to the 
work already done will be required when extra 
stages are added to make up the complete circuit 
as described. The five -valve arrangement elm - 
sisted of frequency- changer, I.F. amplifier, double 
diode, output and rectifi4r. ' (This is similar to 
many commercial popular superhets.) Long- and 

Radio Section 

Fig. 1.- Theoretical circuit of the receiver. 

LIST OF COMPONENTS 
C2, C3 and C4, 3 -gang .0005 pF toning con- 

denser. 
C5 to C17, .1 pF each. 
CIS, C19 and C20, .0001 pF each. 
C21, -.02 F. 
C22 (long -wave padder), .0002 pF (fixed). 
C23 (medium -wave padder), .00045 pF (fixed). 
Aerial, H.F. and Oscillator coils for 16 to 50, 

200 to 550 and 800 to 2,000 metres. (E.g., 
" Supacoils types 3/1, 3/2, 3/3, 2/1, 2/2, 
2/3,- 1 /1, 1/2 and 1/3.) Nine .00005 pF. ' 

presets. 
6 -pole" 44way switch. 5 octal valveholders. 3 465 

kcs. I.F. transformers. Wide -vision reduction 
drive and dial. 

RI, R2, R3 and R4 (screen resistors), 47,000 
ohm watt. 

R5, R6, R7 and R8 (A.V.C. decoupling), .5 
megohm watt. 

R9 (oscillator anode), 10,000 ohm watt. 
RIO (oscillator grid), 50,000 ohm watt. 
R11, R12, R13 and R14 (cathode resistors), 

220 ohm 1 watt. 
R15 (diode A.F. load), .5 megohm 1 watt. 
R16 (volume control), .5 megohm potentiometer 

with switch. - 

R17 and -R18 (A.V.C. line), .5 megohm k watt. 
Cl (aerial condenser), .0003 pF 500 volt. 

NIMD. HOW .111 1.11WIHONDI mins 
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ive Superhet 
Receiver in Two Units 

RAYER 

medium -wave coils only were used, but a four -way 
switch was fitted so that short waves and gramo- 
phone operation would be possible later. 

Subsequently, á triode wai added between the_ 
double diode and output stages, and after a while 
the latter stage was changed to push -pull. The 
R.F. stage was then added, together with coils 
for the s. -w. range. Later, the second J.F. stage 
was added. Aowever, the relative simplicity of 
an I.F. stage may result in the constructor adding 
the second I.F. before the R.F. is provided, and a 
high standard will still be retained if the R.F. is 
never added. 

Amplifier and rectifier sections are built on a 
separate chassis, thus effectively dividing the 
construction' into two parts. 

The Radio Unit 
The circuit is shown in Fig. 1. Component 

values will be seen from the component list, but 
matte will be simplified if it is remembered 

,a11 screen grid and cathode 6y- passing condensers 
are of .1 µF. capacity ; this value is also used for 
A.V.C. decoupling. On the s. -w. range A.V.C. 
is not applied to R.F. or frequency- changer 
valves. 

An A.F. volume control is incorporated in this 
section, being, arranged so that it is also effective 
when a pick -ùp is used. The circuit proves very 
satisfactory for reeord playing, and R.F. and 
frequency- changer stages are 
rendered inoperative to pre- 
vent possibility of radio 
break- through. 

The chassis layout of the 
radio section is shown in 
Fig. 2. The chassis is ap- 
proximately 8in. by 12in. 
When mounting the parts in 
the positions shown place the 

- I.F.' transformers so that the 
adjusting screws on the cores 
are easily accessible. For 
preference, the two left -Band 

. transformers should have the 
screws to the left and the right- 

. hand transformer should have 
n its screws to the right. 

The coils are fixed by drilling 
a tin. diameter hole for each 
coil, passing the narrow stem 
through, and pressing on the 
self -locking clip provided, as 
illustrated in Fig. 4. Place 
the aerial coils below the 
chassis (see Fig. 3), with 
oscillator and frequency- 
changer grid coils on top, as 

' depicted in Fig. 2. 

i.' 

Wiring Details 
The wiring plan is given in Fig. 3, but a few 

points should be noted. To reduce possibility of 
hum, keep heater wiring close against the chassis 

Switch 
Grid RF 

Switch 
Aerial 

4 

A.V.0 
Chassis Chassis with 

S.W. Coil 
AEP /AL COILS 

Switch 
Osc. Grid 

Switch 
Glsc. Anode 

To R9 L W To C22 
MW To C23 

SW To Chassis 

OSCILLATOR CO/LS 

Switch 
FC Grid 

Switch 
PF Anode 

HTt 

50pF 
Pre -set 

2 

Switch 

Cha sis 

4 

A,V.2 
Chassis with 
SW Coil 

FREQ - CHANGER COILS 

Core 
Adjusting 
Screw 

SIDE VIEW OF COILS 

w 

Ay( 
Line 

or 
Chassis 

Fig. 4. -Coil connection details. 

and as far as possible from grid anode connections. 
All the leads shown can now be put on, leaving 
coil and wavechange switch connections for the 
moment. 

To Cap of V3. 

ist /F 
V3 

Freq.- Changer 
Grid Coils 

Double 
Diode 

VS 

- _ Chassis 
ff Connection 

77, 

Oscillator 
Coils 

r 
On-Off 'mmmnnn 

B Volume 
Waveband 8 

F 

Tuning AWE 
Radio -Gram. Switch Control 

Fig. 2.- Chassis layout of the receiver section. 

i 

i 
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Some makes of I.F. transformers may have a 
different method of colour- coding, and this should 
be watched. As a rule it is quite easy to see which 
pairs of leads are common to the transformer 
windings ; if not, a test for continuity will reveal 
this. 

All connections should be insulated and joints 
and wire -ended resistors positioned so that no short - 
circuit to chassis or elsewhere is possible. Where 
one end of the decoupling and by -pass condensers 
is marked with a band or the letters " O.F.," this 
denotes the outside foil, and this end of the com- 
ponent should be taken to the chassis. (All points 
marked " M.C." should similarly be taken to the 
chassis. ) 

Coil Connections 
Connections for the specified coils are given 

in detail in Fig. 4. Note that each coil has a notch, 
against which the relative positions of the tags 
can la' identified. All the long- and medium -wave 
signal- frequency coil tags marked 4 are returned 
to the A.V.C. line. With the short -wave coils, 
these tags are connected to the chassis. Similarly, 
all the primary windings of the three aerial coils 
are returned to the chassis, and all the primary 
windings of the frequency -changer grid coils are 
taken to H.T. positive, so that wiring up is not 
difficult. 

A .00005 //F. preset condenser is connected in 

parallel with each tpned winding, and the best 
method to do this is to mount the condensers 
immediately above each coil, as shown in Fig. 4. 
Connect the plate in contact with the adjusting 
screw of the condenser to chassis or A.V.C. line 
end of the coil ; otherwise the presence of a metal 
tool used for trimming will materially affect capacity 
and make the final aligning of the set difficult. 
(These presets are not shown in Figs. 2 or 3 or 
in the coil diagrams in Fig. 4, for clarity.) 

Wavechange Switch Wiring 
All the wavechange switch connections will be 

shown in Fig. 5. To simplify wiring up and to avoid 
instability, a switch with four wafers and a long 
spindle is used. Referring Fig. 5 to Fig. 3, the 
wafers are as follows : 

Wafer 1 goes at rear and is for oscillator coils. 
Wafer 2 is immediately before this and is for the 
anode circuit of the R.F. valve and grid circuit 
of the frequency -changer. Wafer 3 is for the aerial 
coils, and is near the front of the chassis. Wafer 4 
is for radiogram switching and is nearest the 
control knob. When wiring up, note that the 
anode and grid circuits of the valves are not left 
open when the switch is in the " Gram " pbsition, 
but that the control grids of the R.F. and frequency - 
changer valves are returned directly to the chassis. 

(To be continued.) 

MC 
To 

/F,Ti 

To 
FC. Coils 

ro 
/FT2 

To 
H,T,- 

on Power 
Unit 

8/k 

Red 

To 
b7..3 

8/k 

NNC 

Aerial 
""'""Coils 

On-Off 
Switch 

S2 

MC9 

To 
Mains 

Note: MC. is 
Connect /on 
To Chassis 

Tuning 
Control 

To 
Aerial 

Fié^. 3.- Wiring details of the receiver section. 

W veban 
R,- G. S 

To Pick-up A.F 
Output 

d & to Grid 
Switch ,of V6 

The amplifier portion will be dealt with next month. 
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The Copenhagen Plan 
Details of the New Wavelengths 

ON March 15th last, the Copenhagen 
wavelength plan was put into effect with 
mixed results. There was some confusion 

at first but since the introduction conditions have 
settled down and it would appear that the listeners 
will undoubtedly benefit in spite of " pirates "- 
stations which have so far refused to adopt the new 
wavelengths allocated to them. 

The Need for a Wavelength Plan 
\It must be remembered that broadcasting is only 

one of many services using radio as a means of 
communication, all demanding clear wavelength 
channels which will not be subject to interference 
from other services. The first requirement is, 
therefore, to segregate the various services which 
is done by allocating certain blocks of wavelengths, 
or wave- bands, to each. This must be done on a 
world basis and the allocations need to be revised. 
from time to time as the use of radio for all purposes 
expands. The latest revision was made at a 
conference of the International Telecommunication 
Union at Atlantic City in 1947, where the wave- 
bands available for' broadcasting were slightly 
enlarged compared with. those allocated at the 
previous Cairo Conference held in 1938. The two 
wave -bands allocated for broadcasting in the 
European area, known generally to listeners as 
the medium wave- and long wave -bands are as 
follows : 

- Frequency 
kc/s 

525-1605 

Medium Wave -band 
Wavelength 

metres 
571 -187 Exclusive to broadcasting. 

oM 0. Ht 

Frequency 

150-160 

160 -255 
255 -285 

Long Wave -band 
Wavelength 

metres 
2000 -1875 Shared with the maritime 

mobile serviée. 
1875 -1176 Exclusive to broadcasting. 
1176 -1053 Shared with the maritime 

mobile service and with 
aeronautical radionaviga- 
tion. 

Broadcasting in Europe 
The Atlantic City Regulations laid down that a 

European Regional Conference should be held to 
allocate individual wavelengths to broadcasting 
stations and this took place at Copenhagen in 1948. 
Thirty -three countries in the European area were 
epresented at this conference. 

The need for this detailed allocation arises because 
the transmissions from a broadcasting station . 

anywhere in Europe may well be audible in neigh- 
bouring countries in the daytime and throughout 
the greater part of the Continent after nightfall. 
Something must, therefore, he done in order that 
the transmissions from one station shallnot interfere 
unduly with those from another and thus prevent 
listeners from hearing clearly the programmes £rónt 
their local stations. Ideally, every transmitter 
would be given a different wavelength (or more 
correctly a different frequency channel), but this 
is not possible because the number of broadcasting 
stations greatly exceeds the number of frequency 
channels available. 

SCOTTISH 
HOME SERVICE 

350 400. 
WELSH REGIONAL 

BERLIN* SCOTT`SH REG.t 
ßBRUSSELS 

REG. HILVEHSVM 
PARIS . 

`r0 
NORTH RE. G. 

COLOGNE 

MIDLAND REG. 
N Ir ELAND REG. 

/ WEST REGIONAL 

NATIONALS 
.O . STAGSHAW e 

ABERDEEN 

PLYMOUTH 
Q 

.PLYMOUTH 

root TWtCty 
LIGHT PRO6RAMMf 

1500 
DROITICH W RAÁIG PARIS 

LUXEMBURG 
NATIONAL 

0.5L0.. NILVERSUM 

BRUSSEl.1:. 

VIENfNsü.. 

STUTTQART 

A7HttNE 

Appearance of the standard Tuning Dial showing positions of the B.B.C. stations under the, new plan. 

www.americanradiohistory.com

www.americanradiohistory.com


208 PRACTICAL' WIRELESS May, 1950 

Some sharing between broadcasting stations in 
different European countries is thcreford inevitable, 
and fortunately, if suitable precautions' are taken, 
this is possible without undue mutual interference. 
The object of the Copenhagen Plan is to reduce 
interference between stations to a minimum by 
allocating wavelengths to individual transmitters 
and not just to countries. The wavelengths are 
allocated on a geographical basis, in such a way 
that stations that share wavelengths, or use adjacent 
wavelengths, are so far from each other that 

Long Waves 
Band of 150 -285 kIls (2000 to 1053 metres approximately) 

Approx. 
Fre- Wave- Power 

græncy length Station Country kW 
!eels metres 
155 1035 Brasov Roumania 150 

Tromso Norway 10 
164 1829 Alkalis France 450 
173 1734 Moscow i U.S.S.R. ' 500 
182 1648 Reykjavik Iceland 100 

Lulea Sweden 10 
Ankara Turkey 120 

191 1571 Motala Sweden 200 
200 1500 Droitwich I United Kingdom 4u1 
209 1435 Kiev I Ukraine 150 
218 1376 Oslo Norway 20(1 

227 1322 Warsaw I Poland 200 
236 1271 Leningrad I U.S.S.R. 100 
245 1224 Kalundborg Denmark 150 
254 1181 Lahti Finland 200 
263 1141 Moscow II U.S.S.R. 150 
272 1103 Czechoslovakia Czechoslovakia 200 
281 1068 Minsk Bielorussia 100 

Derogations 
(i.e., stations authorised to work outside the broadcasting bands) 

Bands of 415 to 400 kc /s and 510 to 525 keg's. 

420 714 Ostersund Sweden 10(1) 
433 693 Oulu Finland 10 (2) 
520 577 Hamar Norway 1 (3) 

Medium Waves 
Band of 525 to 1605 kc /s (571 to 187 metres approximately). 

529 567 Beromunster Switzerland 150 
539 557 Budapest 1 Hungary 
548 547 Oneida Finnish Carelia 

Simferopol U.S.S.R. 
557 539 Cairo II Egypt 

Helsinki Finland 
Monte Cener Switzerland 

566 530 Athlone I Ireland 
Catania i Italy , Palermo 

575 522 itiga 
584 .514 Vienna I 
593 506 Sofia II 

Sundsvall 
602 498 Lyons 
611 491 Petrozavodsk 

i)idar 
Rabat I 
Sarajevo 

620 484 Brussels I 
Malatya 

629 477 Vigra 
Tunis II 

638 470 Prague I 

647 464 Daventry 
Kharkov 

656 457 Bolzano 

Latvia 
Austria 
Bulgaria 
Sweden 
France 
Finnish Carclia 
Iceland 
Morocco 
Yugoslavia 
Belgium 
Turkey 
Norway 100 
Tunisia 120 (7 
Czechoslovakia 1.ßn 

United Kingdom 120 
Ukraine 100 

20 
by night 

80 
80 
45 

135 
20 

100 
20 

100 (4) 
50 

100 

10 
100 
120 

60 (5) 
150 (6) - 

15O 
100 

5 
12(1 
60 

150 
50 

Florence I Italy 
Naples I 
Turin I 

(1) Directional aerial, protection south -west. 
(2) Directional aerial; protection south -west. 
(3) Directional aerial, protection south. 
(4) Directional aerial, protection Monte Ceneri. 
(5) 'Directional aerial. Apparent power in direction Sundsvall, 

10 kW. 
(6) Directional aerial. Apparent power in direction Sofia II, 

20 kW. 
(7) Directional aerial, protection Vigra. 

The Plan permits lower -power stations to be synchronised 
Sn.this frequency. They will be at Edinburgh, Glasgow, 
N@Weästld`ánd Redmoss. 

mutual interference .should be negligible. The 
maximum power of every transmitter and the 
precision with which its allotted frequency must be 
maintained are specified in the Plan. 

Frequency Allocations 
The tables below show the distribution of 

frequencies among the broadcasting stations of the 
European area and the maximum' power which 
each may use in accordance with the Copenhagen 
Plan. 

Fre- 
guency 

kr/n 

665 
674 

Approx. 
Ware- 
length Station 
metres 

Country Power 
kW 

Murmansk U.S.S.R. 150 
451 Vilnus 
445 Marseilles 

Bodo 
Rostov. Don 

683 439 Belgrade I 
692 434 Nicosia 

Moorside Edge 
701 428 Rabat II 

Finnmark 
Banska- Bystrica 

and Synchron- 
ised network 

710 423 Limoges 
Stalino 

719 417 Lisbon National 
Damascus 1 

728 411 Athens 
737 407 Seville 

Akureyri 
Jerusalem I 
Gliwice 

746 402 . Hilversum I 
755 397 Kuopio 

Norte Nacional 
Timisoara 

764 393 Sot tens 
773 388 Cairo I 

Stockholm 
782 384 Kiev II 

Soviel Troops 
in Germany 

791 379 Rennes 
l'hessalonika 

800 375 Leningrad II 
809 371 Burghead 

Redmoss 
Westerglen 
Skoplje 

818 
8.27 
836 

367 Poznan 
363 Sofia 1 

350 Nancy 
Beyrouth I 

845 355 Rome I 

851 351 RuchArest 
863 348 Paris I 

872 :344 Moscow III 
881 341 Penmon 

Wasbford 
Wrexham 

890 337 

899 334 
908 330 

Lithuania 
France 
Norway 
U.S.S.R. 
Yugoslavia 
Cyprus 
United Kingdom 

100 
1)10 

1(1 
100 
150 

1() 
150 

Morocco 120 
Norway 20 

100 
Czechoslovakia 5 

France 
. Ukraine 
Portugal 
Syria 
Greece 
Spain 
Iceland 
Palestine 
Poland 
Holland 
Finland 
Portugal 
Roumania 
Switzerland 
Egypt 
Sweden 
Ukraine 

150 
150 
120 
50 

100 
50 

1 

20 
50 

120 
20 
511 

50 (8 
150 

50 
15(1 (9 
100. .. 

70 

France 150 
Greece 50 
L'.S.S.R. 1011 

100 
}United Kingdom 20 

100 
Yugoslavia 135 
Poland 100 
Bulgaria 10)) 
France 150 
Lebanon 20 
Italy 151) 
Roumania '150 
France 150 
U.S.S.R. 150 

20 

} 
United Kingdom 150 (10) 

5 
20 

100 (11, 
20 
20 
20 ' 

Ukraine 20 
Italy 150 
United Kingdom 150 

Cet inje Yugoslavia 
Algiers I Algeria 
Bergen North 
Kristiaansand Norway 
Trondelag JJJ 

Dniepropetrovsk 
Milan I. 
London 

(I3rookmans 
Park) 

917 327 Ljubljana Yugoslavia 135 
926 324 Brussels II Belgium 150 
935 :321 Lvov Ukraine 100 

(8) Unless a directional aerial protecting Norte Nacional is 
used. the power shall not exceed 20 kW. 

(9) The apparent power of the station of Stockholm in the 
direction of Cairo I shall not exceed 20 kW. 

(10) Directional aerial. The apparent power in the direction 
Cetinje shall not exceed 150 kW. 

(11) Directional aerial, protection Norway. 
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Fre- 
quency 

kcls 

.Approx. 
Wave - 
length 
metres 

Station Country Power 
kW 

944 318 Toulouse France 100 
Voronej U.S.S.R. 20 

953 315 Morava Czechoslovakia 150 
962 312 Turku Finland 1(10 (12) 

Tunis I Tunisia 120 (13) 
971 309 Germany Germany 70 

(British Zone) 
Kalinin 
Smolensk U.S.S.R. 

J 
20 
20 

Izmir Turkey 50 
980 306 Algiers 11 Algeria 100(14) 

Göteborg Sweden 150 (15) 
989 303 Germany Germany 70 

(American 
Zone) 

Rovaniemi Finland 10 
Beyrouth II Lebanon 20 

908 301 Kichinev Moldavia 100 
1007 298 Hilversum II Holland 120 

Aleppo I Syria 20 
1016 295 Istanbul Turkey 150 
1025 203 Graz -Dobl Austria 1110 

Jerusalem II Palestine 20 
t 1034 290 Tallinn Estonia l00 

Turin II Italy 10 
Portuguese 

Radio -club Portugal 40 
1043 288 Germany Germany 70 

( U.S.S.R. 
Zone) 

Kalamata Greece 
Agadir I 20 
Marrakech I Morocco 20 
Oujda I 20 

1052 285 Tripoli Libya 50 (161 
Jassi 
Focsani Roumania } 

10 

Start Point United Kingdom 15 (1 (17- 
1061 283 Denmark (East) Denmark 60 

Cagliari Italy 10 
Lisbon Regional Portugal 15 

1070 280 Paris II France l0(1 
Krasnodar U.S.S.R. 20 

1070 278 Wroclaw Poland 50 
1088 270 Korea 

Shkodra Albania } 
10 
10 

Droitwich II1 
Norwich United Kingdom } 

150 
20 

1097 273 Bratislava 
and Synchron- 

ised network 

Czechoslovakia 150 

1108 271 Moghilev Bielorussia 100 
1115 269 Bari I 50 

Bologna I Italy 50 
S. Remo 5 
Norwegian Syn- 

chronised net- 
work Norway 

1124 267 Brussels III Belgium 
20 Varna Bulgaria 

Viborg U.S.S.R. 20 
1133 265 Zagreb Yugoslavia 135 
1142 263 Constantine I 

Oran I }Algeria 20 
40 

Kaliningrad U.S.S.R. 20 
1151 261 Baia Mare .5 

Cluj 
Oradea } 

Roumania 20 

Lisnagarvey 100 
Londonderry United Kingdom 5 
Stagshaw 1(10 

1160 259 Strasbourg I France 15u 
1169 257 Odessa Ukraine 150 
1178 255 Hörhy Sweden 100 
1187 253 Budapest II Hungary 135 
1196 251 Germany Germany 70 

(French Zone) 
Kerkyra Greece 15 
Agadir II 20 
Marrakech II ) Morocco 20 
Oujda II ) 20 

(12) Directional aerial, protection Tunis. 
(13) Directional aerial, protection Turku. 

.(14) Directional aerial, protection Göteborg. 
(15) Directional aerial, protection Algiers. 
(16) Directional aerial, prótection Start Point. 
(3.7) Directional aerial, protection Tripoli. 

Approx. 
Fre- Wave - 

quenesj length Station 
kola metres 

1205 249 Bordeaux 
Haifa 
Lublin 

1214 247 Atlantic 
Reg. Azores Portugal 

Brookmans Park 
Burihead 
Lirnagarvey 
Londonderry 
Moorside Ed. e 
Plymouth 
Red moss 
Redruth 
Stagshaw 

(Newcastle 

1223 245 

1232 244 

12.1 242 

Courtrg 

France 
Palestine 
Poland 

Westcrglen 
British Troop, 

in Germany 
Kursk 
Stara Zagora 
Barcelona 
Falun 
Budejovice 
Cechy -Zapad 

United Kingdom 

U.S.S.R. 
Bulgaria 

Spain 
Sweden 

Moravia- Vychai (Czechoslovakia 
Prague Il 1 
Vaasa Finland 
Bayonne 
Clermont - 

Ferrand 
Corsica 
Grenoble France 
Le Havre 
Mont beliard 
Nice 
Quimper 
Tintspol Moldavia 

125.) 240 Lower Egypt 
E3YPt Lower Egypt 

Nyiregybaza 
Zalaegerszeg Hungary 
(or Szombathely) - 

Athlone I1 Ireland 
1259 238 Stettin Poland 
1268 237 Belgrade Yugoslavia 
1277 235 Lille France 
1286 233 Radio Catolica Portugal 

Kosice Czechoslovakia 
1295 232 Ottringham United Kingdom 
1304 230 Constantine If 

Oran II Algeria 
Danzig Poland 

1313 228 Stavanger Norway 
1322 227 Onrhgor.,d Ukraine. 
1331 225 Genoa I 

Messina 
Pescara Italy 
Rome Il 
Venice I 

1.340 224 Alexandria Egypt 
Budapest 

Hungary Magyarúvár 
Miskolc 
Pécs 
Crowborough United Kingdom 

181-1 222 Corsica 

Toulouse . 

Marseilles 
Nantes France 

} Latvia 
Albania 
Faroe Islands 
Italy 
Poland 
Portúgal 
1 rande° 
Spain 
Lithuania 

Dornbirn 
Graz 
Innsbruck 
Linz 

Aus tria 

Rhodes Greece 
Swedish Sync. 
network (South, Sweden 20 

(18) The power shown against British trópte,gs Gegmapy 
permitted as an exceptional addit)on-ctp,,,jh,e;,,ungsaal 

maximum for a synchronised network. 
(19) Directional aerial, protection Athlone. 

Kuldiga 
Madona 

1358 221 Tirana I 
1167 219 Thorshavn 

Caltanissetta 
Torun 
Porto Regional 

1376 218 Strasbourg II 
1385 217 Madrid 

Kaunas 
1394 215 

Power 
kW 

100 
5 

10 

2 
611 

20 
10 

1 
58 

2 
2 

10 

50 

70 (18) 
20 
20 
20 

100 
5 

25 
25 
100 
50 
20 

20 
lo 
20 
20 
20 
20 
20 
20 

5 
5 

10 
20 (19) 

50 
100 . 

135 
150 
20 

100 
150 
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40 
50 

100 
100 
50 
25 
25 
50 
25 
5 
5 

5 
5 

150 
10 
50 
10 
50 
20 
20 

100 
5 

25 
24 

5 
150 
100 
150 

5 
15 

5 
5 
5 
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Ere- 
Approx. 
Ware - 

queney length Station Country Power 
kc /s metres kW 

1433 2l4 Baranovitchi Bielorussia 20 
Bayonne 20 
Lille . 20 
Paris 10 
Quimper 
Montpellier France 

20 
10 

Nice 20 
French Troops 

in Germany 5 Komotini Greece 
1412' 212 Ilanja Luka 20 

Bitolja 20 

I'raistioa Yugoslavia ó 
Itijeka 20 
Split. 60 

1421 211 Sarrebruck Saar 20 
Sfax Tunisia 5 
Tchernigov Ukraine 5 

1430 210 Girocastro Albania 
Denmark (West) Denmark 70 
Copenhagen } 10 
Madrid II Spain 50 

1439 208 Luxembourg Luxembourg 150 
1448 207 'Ancona 25 

Florence II 3 
Genoh II 
Milan Il Italy 5 

50 
Naples II 5 
Venice II 5 
Portuguese 

Sync. network Portugal 5 
Swedish Sync. 
network (North) Sweden 20 

1457 206 Craiova Roumania 20 

Clevedon } 
United ited Kingdom 00 

00 
1466 205 Monte -Carlo Monaco . 120 

Norwegian Sync. 
Network Norway 

1475 203 Vienna 11 ) 30 
Salzburg Austria 20 
Klagenfurt 

1) 

20 
1484 202 Internationa' Albania 

Common Germany 
Frequency (British Zone) 
Types I and I1 Austria 

Belgium 
Cyprus 
Vatican City (20 
Denmark 
Spain 
Finland 
France 
Gibraltar 
Greece 
United Kingdom 
Hungary 
Ireland 
Italy 
Lithuania 
Malta 
Morocco 
Norway 
Poland 
Portugal 
Roumania 
Rep. of. S. Marino 
Syria 
Czechoslovakia 
Trieste 
Tripoli 
Tunisia 
Ukraine 
Yugoslavia 
U.S.S.R. 

1493 201 Gomel Bielorussia zU 

French Sync. 
Network France 60 

1502 200 Zaragoza Spain 50 

Warsaw If }PolanKrakow Poland 50 
10 

1511 199 Brussels 1V Belgium 20 
Chania Greece 5 

1520 197 Jihlava 5 
Ostrava Czechoslovakia 30 
Pilsen 30 

(2:0)`The Vatican City is authorised to use this wave with a 
ppwer.ro4500X until receivers for 1529 kc /s are in widespread 
Use. t.wlï , . 

Ere- 
gnleney 

kr/.c 

Approx. 
lin- +- 

tem,h. 
tel 

Station Country Power 
11V 

1520 197 Coruna Spain 20 
1529 196 Vatican City Vatican City 100 

Funchal - Mnderia- 
Portugal 1 

Swedish Sync. 
Network 
(North) Sweden 20 

1533 195 Germany Germany 70 
(French Zone) 

Spanish Sync. 
Network Spain 5 

1546 194 Belfast 5 
Bournemouth 2 
Brighton 
Cardiff 2 
Dundee 2 
Exeter r, 

Fareham 2 
Hull 5 
Leeds United Kingdom 5 
Liverpool 5 
Manchester 2 
Middlesbrough 

(Stockton) 2 
Plymouth 
Preston 2 
Redrmth 2 
She Meld 2 
Vingitza Ukraine 5 

1354 193 Germany Germany 70 (21) 
(American Zone 
Occupation 
Troops) 

Tnri Estonia , 20 
Nice France 75 

1562 192 Portuguese 
Synchronised 
Network Portuga 6 

Swedish 
Synchronised 
Network 
(South) Sweden 20 

Swiss 
Synchronised 
Network Switzerland 5 

1570 191 Germany Germany 70 
(U.S.S.R. Zone) 

Spanish 
Synchronised 
Network - Spain 5 

Sfax II Tunisia 5 
L573 ill Italian 

Synchronised 
Network 
(Bolzano 
(legion) Italy 10 

Fred rikstad Norway 10 
I73G 189 Germany Germany 70 

(British Zone) 
Spanish 

Synchronised 
Network Spain fi st 

1594 188 International Andorra 
Common Austria 
Frequency Belgium 
Types I and II Bulgaria 

Cyrenaica 
Denmark 
Spain 
Finland 
France 
Greece 
Ireland 
Latvia 
Maderia- 

Portugal 
Morocco 

(Tangier) 
Norway 
Aolkamt (22) 
Poland 
Portugal 
United Kingdom 
Switzerland 

... 

(21) The methods of use of the frequency 1554 ke/s by the 
station of Nice, on the ono hand, and by the station of the Army - 

of Occupation of the United States of America in Germany, on 
the other hand, shall be the subject of a special agreement 
between the Governments concerned. 

(Continued on page 222.) 
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HOME STUDY 
backs radio experience with 
sound technical knowledge 
MANY men who wished to link their 
radio experience with a sound technological 
background have received successful in- 
struction by means of an I.C.S. Course. 
Its value has been proved not only to 
amateurs but to men who already have a 
professional interest in radio and tele- 
vision engineering, including those taking 
qualifying examinations- it is invaluable, 
also, to students who wish to prepare 
themselves for a job in this field. Courses 
of Instruction covering radio and, if 
necessary, television including the following: 
Complete Radio Engineering, Radio Service Engineers 
Radio Service and Sales, Advanced Short -Wave Radio 
Elementary Electronics, Radar, Radio. at d 

Television Technology 
And the following Radio Examinations : 

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

City and Guilds Telecommunications 
Write today for our FREE "Radio" booklet, 
which fully describes the above ICS Courses. 

CORRESPONDENCE SCHOOLS 
D_pt. Y1 \6. international Bld,s 

YOUR RADIO CAN BE ' B 
"WELICONNECTEDtrIN , 

-.A FEW 
I N UTES! 

211 

As specified for 
conversion of the 
Type 25 unit of the 

TR.1196. 

_IV ITR only S 
connections 

and 1 -hole fixing, the 
'oh is done In double - 

quick time. ;yet efficiently 
and cheaply. A simple answer 

to all your toll and switching 
problems is this Midget Coilpack, 
Full circuit diagrams- and instruc- 
tions are supplie t, with each pre - 
aligned coilpack. 

OSMOR 
'Q' COILPACKS 

A Portable Sunerhet Battery model is also availably. 
Send stamp for FREE circuits and our new lists of coils. coilpacts and 

mutelled radio components. also latest Bargain Bulletin. 
Trade sud Export enquiries incited. 

OSMOR RADIO PRODUCTS LTD. (Dept.P.4.) 
Bridge View Works, Borough Hill, Croydon, Surrey 

R n sa*, London, W.C.2. Telephone : C', - -: an 1220. 

Best British Bargains! 
LIGHTING SETS. 300 -watt D.C. plants, 
12115 volts air -cooled 4- stroke, E16. 
Villiers 500 -watt air -cooled 2 h.p. engine, 
single cylinder 4- stroke wept switchboard 
and tank, 1221101 -. 1,26 watt Villiers 
2.5 h.p. engine, 35 volt dynamo and fuel 
tank, 125, carriage extra. 
A.C. LIGHTING PLANTS, 2.75 K.V.A. 
3 -phase 50 cycles twin cylinder air cooled 
engine, exciter, mag. ignition, 130 volt 
Enfield generator, switchboard fitted 
ammeter, voltmeter, frequency meter, etc. 
In steel case, as new, 1221101 -, carriage extra. 
MOTOR PUMPS. 230 volt A.C., for 
garden fountain, etc., compact unit by 
Stuart Turner, £51151- (foot valve and 
strainer 161.). 12 volt for caravan or boat, 
lift 2ft., throw 10ft., 100 g.p.h., £51101 -, 
A.C. MOTORS, 230 volts 50 cycles S.P. } h.p., 1,425 r.p.m., new, ES. Few s.h. 

h.p. 50 cy. S.P. 1,425 r.p.m., £31101 -. 
A.C. 3 -phase motors, I h.p. 440 volts, 
1,400 r.p.m., 161101 -. 

TRANSFORMERS. Foster 100 watt 
230 volts 50 cy. to 50 volts 2 amps., 151 -, 
postage 21 -. Double wound transformer, 
220 volts 50 cy., input 53 volts 15 amps., 
30 and 60 volts 1 amp., 6 volts 5 amps., 
output, E5. 900 watt Booster Transformer, 
2001250 volts in 10 volt steps, £S. 
RECTIFIER UNITS. Westinghouse, ex- 
G.P.O., 230 volts A.C. to 24 volts 6 amps 
in ven, metal case, E8. 
DYNAMOS. D.C. 12 volt 10 amp., 
totally enclosed car type, 1,400 r.p.m., 
401 -. 30 volt 5 amp., 1,500 r.p.m., 351-- 
24 volt 20 amp., 1,200 r.p.m., (121101 -. 

Carriage on any dynamo, 51- extra. 
Please include postage for mail orders. 

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

Telephone : MACaulay 2159 E 

LRSip/ FOR 
PROMPT & 

EFFICIENT SERVICE 
CASH OR EASY TERMS 

When you purchase on L.R.S. 
Convenient Terms Formalities 
are reduced to a Minimum 
and you deal direct with us 
from beginning to end. 

ARMSTRONG ALL WAVE CHA8818 
(incl. speaker and output trans- 

former) 
Model EXP18313. Cash price 
E18 17 I, or £4 12 0with order and 
12 monthly instalments of 261 -. 
New Stentorian Duplex 
speaker with matching trans- 
former and filter. 
E6 6 cash or E2 with order and 
5 monthly instalments of £I. 
Collaro R.C.500 Auto Record 
Changer £I0 IS 0 cash or E3 12 0 
with order and eight monthly 
instalments of El 0 0. Also other 
models. 

Also available on our Easy Terms 
Goodsell -Williamson Amplifier 

and Tuner Units 
Goodman's Loudspeakers 

Hartley- Turner Loudspeakers 
Wharfedale Loudspeakers 

Leaflets available 
Please let us know your Radio require- 
ments (enclosing lid. stamp). and we 
shall be pleased to quote. .. 

Personal attention to all enquiries 

THE TONDON RADIO SUPPLY 
COMPANY Est. 1925 

BALCOMBE SUSSEX 

1 

WE DON'T supply any- 
thing E 3_ -( overi'ment, 

All Brand New Goeds - fully guaranteed --- 
All Changers recently advertised 

still available. 
Garrard RC 65A. A.C.- A.CiD.C. & 70A, A.C. Collaro RC 500 Crystal or Hi -F1. 
E.M.I. A100 M. 
Plessey A.C. Mixers. 
VIEWMASTER. -All Kits for the Bir- 
mingham and London frequencies now 
available. 
SOLON . SOLDER IRONS,- Pencil Sit, 
21 -. and Straight Bit. 1918, an voltages. 
Elements -spare bits, etc., available. 
T VLOR TEST GEAR.- Entire range by this famous maker now available on HIRE PURCHASE. S.A.E. for catalogue and 
ternis. 
All AV() TEST GEAR NOW IN STOCK including HER Meter. " Avo 7 " Leather 
Cases. £2.2.8. 
VALVES.- Largest stock in England, 
Over 1.000 types. 
PICK UPS and HEADS, byy.Decca, Con- 
noisseur, Acos (GPM. BTH Marconi, 
Shaefi, Rothermel. . 

SPEAKERS - -By famous makers. An 
boxed and guaranteed new- 31ín., 14,1 : 5ín.. 11,8 and 15/- : 8in., 1718 ; Isla.. 21. -. Wharfdale Golden, loin., £4 ; Golden, 
l0in., C'S, 2410! - ma. Goodn, 12ín., Double 
Cone, £8,131- ; Single Cone, £8¡151 -, All items can be supplied C.O.D. up to 151b, 
in weight. Otherwise cash with order, 
Please. 
Special attention to Overseas Orders, which are tree of Purcháse Taut. 

MODERN ELECTRLGS, 6TQ, 
184, Charing Cross Road, IÁiidonç'W:C12 

Telephone : TempleBar 7587 
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HOME SERVICES 

Before the introduction of After the introduction of 
Transmitting Station Programme the Copenhagen Plan the Copenhagen Plan 

Approx. Approx. 
Freq. R'IL louer 
Ace metres kIV 

Freq. 1V /L Power 
ke /s metres kW 

MOO ASIDE EDGE .. .. .. .. .. Northern 668 449 100 692 434 150 
\VESTERGLEN .. .. .. Scottish 767 :391 60 809 371 1011 
D3' 11(1HRAD .. .. .. .. .. .. 757 :391 60 809 371 100 
REDMOSS 757 :391 2.5 809 371 20 
WASH FORD .. .. .. .. .. .. Welsh 804 :373 60 881 341 150 
I'ENMON .. .. .. .. .. .. 804 373 10 881 341 20 
\V13EYHAM .. .. .. .. .. 804 373 1 881 341 
B1tOOKMANS PALE .. .. .. .. .. London 877 343 100 908 330 13ií 
START POINT .. .. .. .. .. .. West 077 :307 100 1052 285 1:1 
DROITWICH .. .. .. .. .. _ .. Midland 1013 296 60 1088 276 1:50 
NORWICH .. .. .. .. .. .. 011:3 296 1 1088 276 20 
LISNAGARVEY . .. .. .. .. .. N. Ireland 111511 283 100 1151 261 100 
LONDONDI.RRY .. .. .. .. .. l050 283 1 261 v 1151 r 
STAGS HAW .. .. .. .. .. .. 10.0 , 283 100 1151 261 100 
CLEVEDON .. .. .. .. .. .. West 1384 217 20 1457 206 60 
BARTLEY .. .. .. .. .. .. ,. 1:384 217 10 1457 206 60 

4 LIGHT PROGRAMME 

Befo,P the int rod m'ion of the After the introduction of the 
Copenhagen Pleut Copenhagen Plan 

Transmitting Station 
Approx. Approx. 

Freq. 1V11, Power Freq. IT' /L l'orner 
ke /.e metres kIV kc /s metres kW 

DROITWICH .. .. .. .. .. 200 1500 200 200 1500 400 
I313003:MANS PARE .. .. .. .. .. 1149 251 60 1211 247 60 
I:1 I; ;11 iIAD .. .. .. .. .. .. 1149 261 20 1214 247 20 
I H\ \II.AItVEY .. .. .. .. .. 1149 261 10 1214 247 10 
I o UONDERRY .. .. .. .. .. 1149 261 1 1214 247 1 
NI11ults1DH EDGE .. .. .. .. .. 1149 261 60 1214 247 58 

1149 2(31 1 1.314 247 2 

13 L UMOSS .. .. .. .. .. .. 1149 261 2 1.214 247 2 
REDRIITH .. .. .. .. .. .. 1149 261 2 1214 247 2 

1140 261 10 - - - 
NEWCASTLE .. .. .. .. .. .. - - - 1214 247 10 
WEN9'E13(ILEN .. .. .. .. .. .. 1149 261 60 144 247 50 

THIRD PROGRAMME 

Transmitting Station 
Before the int(odl(e(ion of 

the Copenhagen Plan 
Approx. 

Freq. 11/l3 l'osier 
kc /s metres 11V 

After the introduction of 
the Copenhagen Plan 

Approx. 
Freq. W/L Porte 
ke /s metres kIt 

DROITWICH .. .. .. .. .. .. .. 583 514 - 20 - - - 
1,)AVENTRV .. .. .. .. .. .. .. - - - 647 464 1.20 
EDINBURGH .. .. .. .. .. .. .. 1474 203 2 647 464 
GLASGOW .. .. .. .. .. .. .. 1474 203 2 647 464 2 
NEWCASTLE .. .. .. .. .. .. .. 1474 203 1 647 464 2 
REDMOSS .. .. .. .. .. .. .. 1474 203 2 647 464 2 
BELFAST .. .. .. .. .. .. .. 1474 203 1 1546 194 5 
BOURNEMOUTH .. .. .. .. .. .. 1474 203 1 1546 194 2 
BRIGHTON .. .. .. .. .. .. ... 1474 20:3 1 1546 104 5 
BRISTOL.. .. .. .. .. .. .. 1474 203 1 - - - 
CAR1)IFF .. .. .. .. .. .. .. 1474 203 1 1546 194 2 
DUNDEE .. .. .. .. .. .. .. 1474 203 1 1546 194 2 
EXETER .. .. .. .. .. .. .. 1474 203 1 1546 194 - 5 
FAREHAM .. .. .. .. .. .. .. 1474 203 1 1546 194 2 
HULL, .. .. .. .. .. .. .. .. 1474 203 1 1546 194 5 
LEF,DS .. .. .. .. .. .. .. .. 1474 203 1 1546 194 5 
LIVERPOOL .. .. .. .. .. .. .. 1474 203 1 1546 194 5 
LONDON (BROOKMANS Pk.) .. .. .. .. 1474 203 20 - - - 
MANCHESTER .. .. .. .. .. .. 1474 20:3 1 1546 194 2 
MIDDLESBROUGH ( STOCKTON).. .. .. .. 1474 203 1 1546 194 2 
PLYMOUTH .. .. .. .. .. .. .. 1474 203 1 1546 194 5 
PRESTON .. .. .. .. .. .. .. 1474 203 1 1546 194 2 
REDIIITTII .. .. .. .. .. .. .. 1474 203 2 1546 194 2 
811VF1'IEl i) .. 1474 203 1 1546 194 2 

Maximum permitted in the Copenhagen Plan. 
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Fixed Resistors 
Some Important Facts Regarding a Simple 

By ERIC LOWDON 

THE resistor is, undoubtedly, the simplest and 
most widely used component in radio. It 
also gives the least trouble -when properly 

used In fact, ono might think that it is hardly 
worth while devoting an article exclusively to 
resistors. 

Nevertheless, there are some interesting points 
about resistors that aro not generally appreciated 
by the inexperienced. Sometimes even the older 
experimenters run into difficulties. 

For instance, consider the following conundrum. 
When is a one -watt resistor not a one -watt 
resistor ? At first glance this may seem to be 
rather silly and pointless, but the answer is of prime 
importance in the design of oscillographs, television 
receivers, and, in fact, any equipment where high 
operating potentials are used. Under high voltage 
conditions a one -watt resistor may be capable of 
dissipating only } watt with safety. 

The reason for this is that if the voltage impressed 
aèross a composition resistor exceeds a certain value 
-irrespective of its nominal wattage rating -then 
the ohmic value of the resistor will be reduced 

' considerably- sometimes by as much as 50 per cent. 
-thus causing a corresponding drop in operating 
voltage in the equipment. 

The writer rani into this trouble himself when a 
resistor which appeared to be working well within 
its rating kept on going down in value. It was 
not till a friend drew his attention to the following 
information that the trouble was satisfactorily 
cleared up. 

Voltage Limits 
Resistors, in common with condensers, have 

voltage limits placed on them by the manufacturers 
which are calculated to overcome this trouble. One 
well -known firm gives the limits for their 4, # and 
1 watt resistors as 250, 350 and 500 volts 
respectively. These figures will no doubt vary 
slightly between one maker and another, but they 
may be taken as representative. 

What effect, then, is this going- to have on our 
choice of resistor for a particular job ? 

Let us consider a 1 watt, 2 rnegohm resistor. As 
already stated, the maximum voltage which can 
be safely developed across it is 500. That is to say 
the watts dissipated at this figure will be 

5002 E3= -.195 watts. 

Thus we have the anomaly that a 1 watt 
.', megohm resistor lias an actual maximum rating 
of .123 watts. A higher dissipation than this 
means, of course, that a voltage higher than the 
specified limit is developed across the resistor, and 
will lead to trouble. 

To take another example, suppose in some piece 
of equipment we have a 2,000 volt supply feeding 
into a resistor chain, through which is flowing 
í000T amp. If now wo have included in the chain 
a 4 watt 1 megohm resistor, then the calculated 
dissipation will be 

W= 12XR= .00073X 106 =0.49 watts. 

Component 

At first glance it would seem that our resistor is 
safely rated, but -what is the voltage across the 
resistor ? - 

E =I X R =.0007 X 106 =700 volts. 
Twice the maximum voltage specified for a half - 
watt resistor ! It is even-200 volta more than that 
specified for a one -watt resistor. In this case, 
therefore, it would be necessary to use a two -watt 
resistor to dissipate 0.49 watt. 

A few simple calculations on the above lines will 
show that the trouble will occur mainly with the 
higher resistance values and that in normal sound - 
receiver design the problem will not arise because 
the voltages involved are comparatively low. 

Resistance Tolerances 
Resistance tolerances, as we know, vary from 

20 per cent. for general purpose resistors down to 
1 per cent. for accurate special purpose resistors. 
In circuit diagrams the tolerance may be taken as 
20 per cent. unless otherwise stated. That is to 
say, a resistor with a nominal value of 1,000 ohms 
will in actual fact have a value somewhere between 
800 and 1,200 chins. 

Yet how often does one see a beginner who is 
'assembling an experimental höok -up search 
despairingly through his junk box for a 1,000 ohm 
resistor when he has a selection of 680 ohm and 
1,500 resistors, one of which may be 20 per cent. 
high or low to give a value as near the 1,000 ohm 
mark as a brand new nominal 1,000 dhm resistor. 

If accuracy is important, there is no reason why 
the old, dodge of scraping a carbon resistor should 
not bo resorted to. 

The idea is to select a resistor that is lower in 
value than that required and file it gradually, 
measuring the resistance after each stroke with the 
file until the desired value is obtained. But it 
is essential that the measuring instrument be at 
least as accurate as the accuracy desired in the 
resistor. To attempt to get 5.per cont. accuracy 
with an instrument that -can be relied on to only 
20 per cent. would, of course, be the height of folly. 

Don't forget also that if very much is scraped 
off the resistor, then the wattage will be correspond- 
ingly reduced. 

WORKSHOP CALCULATIONS 
TABLES AND FORMULÆ 

Eighth Edition 

by F. J. CAMM 
A handbook dealing with methods of calculation, solutions to 
workshop problems, and the rules and formulae necessary in 
various workshop processes. It contains all the information 

a mechanic normally requires. 

From all booksellers, 6/- net, 
by post 6/6 from the publisher. 

GEORGE NEWNES, LTD. (Book .Dept.), 
Tower House, Southampton Street, W.C.2. 
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l VQ1e It is not wise to use a slow action switch because the 

S lrj'¡ pl grid will have bias between the change resulting 
1 1 / in a heavy anode current momentarily. Tho switch 

Tester 
An Adaptable Unit for Testing Special Valves 

By D. CAVE 

DURING the course of building a television 
receiver made from ex- Government radar 
equipment, the writer acquired a large 

number of VR9I (EF50) and VR65 (SP61) valves, 
and it became imperative recently to test these 
valves, so the following simple tester unit was con- 
structed. It was designed to test only the two types 
of valves indicated above ; but if the principle 
of operation is understood it will be easy to adapt 
the unit for other types. 

The most important factor of a valve is its mutual 
conductance (often called the " goodness " of a 
valve) ; and this is the extent to which the anode 
current changes for a change of one volt at the grid. 
Thus the makers quote the mutual conductance 
(gm.) of an EF50 as -61 mA. per volt and for an 
SP61 as 81 mA. per volt. This means that the anode 
current of the EF50 will change by 6/ mA., whilst 
that of the SP61 will change by 81 mA., if the grid 
potential of either is changed by one volt over the 
working range. 

The stage gain of a pentode with an anode load 
much less than the Ra of the valve is given by the 
product of the mutual conductance and the value 
of the anode load. Thus, if we use an EF50 with 
an anode load of 50,000 ohms the gain will be 325. 

As a valve ages the mutual conductance falls ; 

consequently the stage gain falls as well. 

The Circuit 
In order to test the mutual conductance it is 

simplest to measure the anode current at two bias 
voltages one volt different from one another. 
It is important to arrange that the one volt change 
covers the normal working bias of the valve. 
In the case of the EF50 and SP61 valves the working 
bias is about -2 volts. Therefore, the anode currents 
should be measured at -1# volts and -21 volts 
grid bias. The resulting difference in anode current 
will be the mutual conductance of the valve. 
The circuit of the tester is as in Fig. 1. The power 
supplies are obtained from a convenient receiver 
with an H.T. supply of about 250 volts, and a 
heater supply of 6.3 volts (one side earthed to 
chassis and negative H.T.). 

The battery B is a twin cell dry battery with a 
switch S incorporated in its circuit so that battery 
life may be conserved when the unit is not in use. 
The resistances R1, R2 and R3 are chosen to give 
the required -1.5 volts and -2.5 volts grid bias. 
R3 should be 150,000 ohms, R2 100,000 ohms, and 
R1 depends on the exact voltage of the battery, 
which may be checked when purchasing. If it is 
3 volts, then R1= 50,000 ohms, if 3.1 volts, it is 
60,000 ohms, and if 3.2 volts, then R1= 70,000 
ohms. All the resistances should be as close as 
possible to their values. 

The switch T is a telephone press- button type 
and is chosen for its quick changeover action. 

T should be so wired that in its normal position the 
grid is connected to N. On pressing the button, 
connection is made with Y and the rise of anode 
current is noted. The milliammeter should have a 
full scale deflection of 20 or 25 mA. 

The tester was constructed from an A.M. control 
unit type 404. The cover was removed and a 
piece of ¡in. paxolin sheet 41in. by 10in. was cut to 
fit the box. , Holes were cut in the paxolin to take the 
meter, two valve holders (EF50 and SP61), the 
switch S and the press switch T (the last two were 
removed from the cover of the control unit). Three 
holes were drilled in the sides of the box to bring 
out the flex power supply leads which were termin- 
ated in crocodile clips. The two valveholders were 
wired in parallel, the grid connection for the SP61 
being brought out to a clip lead through a hole 
drilled near the valveholder. 

Other Valves 
If it is desired to test valves other than those 

quoted, then the reader must fit the required valve - 
holders, choose a battery B sufficient to supply the 
working bias of the valves, and calculate the new 
values of R1, R2 and R3. To calculate these resist- 
ances allow 100,000 ohms per volt. Thus if a 
valve of 6 volt working bias is to be tested use a 
9 volt grid bias battery and make R3 550,000 ohms 
( -5.5 volts), R2 100,000 ohms (1 volt) and R1 
250,000 ohms (2.5 volts). On operating the switch 
T the bias would change from -5.5 volts to -6.5 
volts. From the makers' figures check the anode 
current of the valve at the working bias. 

It must be remembered that the battery B has not 
an indefinite life, so that if the unit is not used for a 
long period the voltage should be checked. This 
might be done conveniently by using the meter in 
the unit with the addition of a multiplier resistance 
R4 and a double pole two -way switch as in Fig. 2. 
The value of the resistance R4 would depend on the 
full scale deflection of the meter and the Voltage 
range desired. Thus for a meter of 20 mA. full scale 
deflection, R4 might be 1,000 ohms, when the full 
scale deflection would become 20 volts. For a 25 
mA. meter, R4 could be 500 ohms and the full scale 
deflection would be 12.5 volts. Smaller values than 
500 ohms for R4 should be avoided. 

Figs. i and 2. -The circuit diagram and method of 
arranging battery check. 
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MIDLAND INSTRUMENT CO. 
FOR GOVT. SURPLUS STOCK ETC. 

INDICATOR UNITS TYPE'182, contains 
two C.R. tubes. din. VCR -517 (suitable 
for television) and 2fin. VCR -139A, also 9 
valves,-NR-85 (3), VR -78 (2) VR -92 (2). 
4J5 and VT -60A. also special CV-67 valve. 
24 v. motor fitted centrifugal fan blower. 
panel mtg. 0-1 m/A meter and other front 
panel controls, also stacks of other compo- 
nents, in metal case, size I8in. * 111M.>: gin., 
supplied unused In wood crates. 70/ -, 
carriage 7,6. INDICATOR UNITS TYPE 
198, consists of a VCR -138 3fin. C.R. tube. 
8 valves. VR -65 (4), VR -92 (3) and VR54. 
with a mass of other components, in 
metal cases, sizo 161ín. x 12in. x 5.ün.. 
new unused. In manufacturer's sealed 
cartons. 40/- 

. 
carriage 5,' -. AN /APA -1 

' INDICATOR. UNITS, contains a 3BP1 Sin. 
C.R. tube, amplifier with it valves. 
6íN7 /GT (7) 6G6G, 6X5, 2X2, 6116, also control 
unit and other spares, operating instruction 
handbook, will operate from 230 v. A.C. 
mains with a 150 -watt lamp in series, 
brand new, do manufacturer's sealed 
cartons, bargain, 80/ -, carriage 7 %6. U.S.A. 
UNITS, contains 10 valves, 6SH7 (6), 6H6 
(2). 7193 (2), also 2 relays, chokes, coils, 
over 80 resistors and- condensers, chassis 
mounted with cover. size 121in. x 81n. x gin.. 
bargain, 1216, post 1,4, ditto except has 
12 valves. 1 extra 6116 and 7193. also 1 extra 
relay. 15' -, post 1/4. MASTER OSCIL- 
LATORS TYPE M1- 19467 -A., oscillator 
tuning frequency 1 to 5 mcis, multiplier 
tuning frequency 2 to 10 mels, fitted 0'10m /A 
grid current meter, complete with two 
807 valves. 1 operating, 1 spare. installation 
accessories. fully descriptive booklet 
giving all data with circuits, graphs, etc.. 
brand new, in sealed cartons. 50/ -, carriage 
7/6. 
Have you received a copy of our new lists ^ 

Contains hundreds of interesting Radio. 
Electronic and Mechanical items. Send 
S.A.E. for a copy. Our C.O.D.' service is 
cancelled for the time being. 
Moorpool Circle, Birmingham, 17. 

Tel.: HARborne 1308 or 2664 

RADIO Is interesting. 
With a DS Coll you 
eau build this crystal 
set, or 1, 2, and :i 

calve seta. The soot 
comprehensive radio 
coil for simple ,ir 
cults. With full blue- 
print and circuits, 6, -. 
HILLFIELD8 RADIO. 
Dept. M, 8, Burnham 
Rd., Whitley, Coventry. 

SUPACOILS 
OFFER 

* A complete range of High Q variable 
Iron dust cored coils in wavelengths 
10 -30, 16 -50. 30 -75, 75 -200, 190 -550 and 
800 -2,000 metres w- Aerial, H.F. or 
Oscillator at thefemarkable price 
of 23 each. * MODEL 30 famous 3 waveband super - 
het Coil Packs, aligned 27/9 inc. * MODEL 40 Coil Packs -similar, with 
R.F. stage. aligned 54/0 inc. 

* I.F. TRANSFORMERS, iron- cored. 
high stability, aligned to 465 kc /s. 

12/- pair. 
* MODEL 30 TUNING UNIT con- 

sisting of 30 Coil Pack, pair of 
M.M " LF. Transformers, matched 

2 -gang and attractive Dial. Com- 
ponents aligned together as a unit 
and sealed 54j9 inc. * MODEL 40 'l'UNING UNIT, similar. 
with R.F. stage 88/3 inc. * J.B. SL8 Horizontal Spin Wheel 
tuning assembly and dial...251- each. * COMPONENTS.- Complete range of 
radio, television and - gram com- 
ponents in stock at lowest prices. * FREE 
A Copy of the enormously successful 
Horne Constructor's Handbook will be 
forwarded FREE with orders of 20/- 
or more, or a copy can be obtained 
for ll- from 
SUPACOILS, MAIL ORDER 
OFFICE, 98, Greenway Avenue, 

.. .,:.-.,... London, -Er17. : ee- -- 
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LONDON CENTRAL 
RADIO STORE 

6 VALVE SUPER HET RECEIVING 
UNIT No.25. Easily adapted for S.W. 
reception for home use. Contains 
two EF36, two EF39, one EK32, one 
EBC33 valves, condensers, resistances, 
etc. Circuit diagram free with every 
set. 2216. 

BRAND NEW 2 -VOLT VIBRA- 
TORS. 7 -pin. Self rectifying. 200 volts 
60 mA., 716. 

UNISELECTOR SWITCHES, 6- 
Bank, as new, 3716. 
BLOWER MOTORS, 12 -24 and 80 
volt. 1216. 

CARBON MIKE INSERTS, 21 -. 
ELECTRIC MAGNETIC 
COUNTERS, EX- G.P.O. Every one 
perfect, as new. 500 ohm. coils 
counting to 9,000. Operates from 
25 -50 v. D.C. 7/6. 
NEW U.S.A. HEADPHONES, 120 
ohms, 41- pair. 
EX -GOV. COPPER AERIAL with 
Insulators, 413 IOOft. 

NEW 6 -VOLT ACCUMULATORS, 
heavy duty 85 amps. Size 12 x 9 x 7, 
weight 471bs. British made, E3 IOs. Od. 
EX- R.A.F. 1155 SET, complete with 
Power Pack and 8 inch Moving Coil 
Speaker, EIS ;for 200 -250 volt A.C. 
NEW OSRAM PROJECTOR 
LAMPS, 12 volt 100 watt, 916. Class 
F. 

NEW CARBON TABLE MICRO- 
PHONES, 516 each. 
12 inch V.C.R. 140 TUBES. Blue Screen 
Magnetic Deflection, magnetic focus. 
6kv. Heater, 4 -volt International Octal 
Standard Connections, E4 10s. Od. 

VALVES EF50, 516 each ; SP4I, 4v. 6.3, 
316 ; 6J5, 316 ; EA50 and DI, 216 each. 
WALKIE TALKIE SETS in new 
condition, less ATP4 valve and Control 
Switch, 1816. Wiring Diagram 
supplied with each set. 
I00yds. P.V.C. COVERED COPPER 
WIRE, 1120, 516 coil. 
TELEPHONE HAND SETS, 816. 
NEW 1130 h.p. MOTORS, 220 volt 
A.C.ID.C. double ended, 3716. 
THROAT MICROPHONES, 31- 
per pair. 
CAMERA MOTORS, 24 volt, 716. 
MOVING COIL HAND MICRO- 
PHONES, 30 ohm Voice Coil, 516. 
MIDGET BATTERY VALVES, IS5 
1T4 and IRS, 616 each ; 354, 7(6 each. 
All new. 

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

Everything for the 
RADIO ENTHUSIAST ! 

COMMAND RECEIVER for medium- 
wave operation. Frequency coverage 
200 -600. metres. Valve line-up : 3 of 
12SK7, I of I2SR7, I of í2K8 and 1 of 
I2A6 -all GT types. Will readily convert 
Into a useful car radio or superfine domestic 
receiver. Unused and in excellent condi- 
tion. An outstanding bargain at 04.19.6, 
plus 216 carriage and packing. 
COMMAND RECEIVER TYPE BC454. 
Frequency range 3-6 Mcls. A 6 -valve 
superhet. complete with valves. Line -up : 

3 of 12SK7, I of I2SR7, I of í2K8 and 1 

of 12A6 -all GT types as for the medium - 
wave receiver. I.F. value 1,415 kcls. 
Unused and in very good condition. Only 
3216, plus 216 carriage and packing. 
R2SIARC5 VHF RECEIVER. Frequency 
coverage 100 -156 Mcls. Valve line -up : 

4 of 717A, 2 of 12SH7, 2 of 12SL7 I of 
12SK7 and a I2A6. COMPLETE WITH 
FOUR CRYSTALS AND MOTOR TUNING. 
etc. Housed in metal case size 131 in. x 
7in. x 41in. Unused and in impeccable 
condition. 45s. plus 216 carriage and 
packing. 
We hold large stocks of radio and 
television components and equipment, 
and varied items of unusual interest to 
every constructor. Why not visit us and 
inspect at your leisure? A cordial 
invitation extended to all. 

CBR 
Best Huy tad Britain.* 
CHARLES BRITAIN 

(RADIO) LTD. 
II, Upper Saint Martin's 

Lane, London, W.C.2. TEM. 0545 
Shop hours : 9-6 p.m. (9 -1 p.m. Thursday) 

OPEN ALL DAY SATURDAY t 
THE MODERN BOOR CO. 

The Radio Amateur's Handbook - 
1950 Edition, by A. R. R. L., 20s. 
Postage 9d. 

Wireless Coils, Chokes and Trans- 
formers, by F. J. Carom, 6s. Postage sd. 

Radio Servicing Equipment, by E. J. 
G. Lewis, 25s. Postage 9d. 

Personal Portables, by E. N. Bradley, 
2s. 6t1. Postage 2d, 

Recent Advances In Radio 
Receivers, by L. A. Moxon, 18s. Postage 9d. 

Tide.lsion Explained, by W. E. Miller. 
5s. Postage 4d. 

Simple 't'ransmitting Equlpmen t, 
by W. H. Allen & J. W. Mathews, 2s. 
Postage 2d. 

Practical Wireless Circuits, by F. J. 
Camm, 8s. Postage 9d. 

Cathode -Ray Oselllugcaphs, by J. H. 
Reyner, 8s. 8d. Postage 4d. 

Principles of Television. Reception, 
by A. W. Keen. 30s. Postage Is. Reference Data 

- l'or Radio Engineer., by W. L. McPherson, 5s. Postage 6d. 
Aerials fore Cenliniel re SVave- lengths, by D. W. Fry& F. K. Coward, 

18s. Postage 6d. 
" Praetfeal Wireless " Service 

Manual, by F. J. Camm, 8s. Bd. Postage 5d. 
Basic Mathematics for Radio 

Students, by F. M. Colebrook, 20s. 6d. Postage 4d. 
.Amateur Radio Receivers, by S. K. 

Lower. 3s. 8d. Postage 2d. 
Radio Valve Data - Compiled by 

Wireless World," 3s. 84. Postage3d. 
We have the finest selection of British 
and American radio books in the 
Country. Complete lists on application. 

18 -23, PRAED STREET 
(Dept. P.5)í- ,.l¡y;., . 

LONDON, W.2. 
PADdington 4185.' -'- -' i 
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MAINS TRANSFORMERS 
(Postage extra under £2) 

(As supplied by us to the ADMIRALTY, 
MINIS TRY OF SUPPLY. B.B.C., 

EDUCATION AUTHORITIES, etc.) 
Screened primaries 200/250v. Interleaved 
and impregnated. Drop through type with 
top shroud. 
(a) 250- 0 -250v. 60 mA.. 6.3v. 3 A., 5v. 2 A,1 

1516 (b) 250- 0 -250v. 60 mA., 4v. 4 A., 4v. 2A. f 
Following Types have UNIVERSAL 
L.T. Windings, 0- 4 -6.3v. 4 A. C.T. 0 -4 -5v. 2 A. 
(c) 250- 0 -250v. 80 MA. ... ... 
(d1 300- 0 -300v. 80 mA. ... 1713 
(e) 350- 0 -350v. BO mA. ... .. 
(f) 250- 0 -250v. 100 mA.. ... ,.. 
(g) 300- 0 -300v. 100 mA. ... ... . 1818 
(h) 350- 0 -350v. 100 mA. .. 

Upright Types Fully Shrouded. 
(i) 350- 0 -350v. 150 mA., 0- 4 -6.3v. 6 A. 

C.T. 0 -4 -5v. 3 A. . 391- 
(j) 425- 0 -425v. 180 rnA., 6.3v. 4 A. C.T. 

6.3v. 4 A. C.T. 5v. 3 A.... ... ... 42'6 
GUARANTEED EX- GOVT. VALVES 

IC5. INS, 5Z4, 6AC7, 6B8, 6K7, 6J7. 607. 
6U7. 6V6. 6Y6, 807 at 6,- ea.: IS4, ISS. IT4. 
354, 6K8, 717 A at 6/6 ea.: 6116. EB34 at 26 : 

((LO. 96 : 605. 23!6: 813. 27 6. VCR97 in 
makers transit cases 32)6. 
Many other types listed In catalogue. 
MINE DETECTOR AMPLIFIERS 
with three IT4 valves in ceramic 
valveholders ... ... ... ... 22'6 
'1'5154 TUNING PANELS with three 
tuning condensers ... ... ... 4.6 

SMOOTHING CHOKES 
40 mA., 5'- ; 60 mA., Bí6: 90 mA., 7/ -;100 mA.. 

12/8: 200.mA.. 21' -. 
VIEW MASTER TIV RECEIVER. 

All-parts stocked. 
Constructional envelopes, 5' -. 

E.H.T. KITS 
Comprising Transformer. H.V. condensers. 
Resistor. Valve and circuit. Type A. 2,000v., 

49/6: Type B. 2.500v.. 54/6. 

COULPHONE RADIO 
" The Return of Post Mail Order Service." 
53, Bnrscough Street, Ormskirk. Lanes. 

Send 5d. Stamps for 64 -Paps ;,',tnaur. 

R.F. IìJI.T. 
HIGH VOLTAGE SUPPLIES 

FOR TELEVISION 

Type SH 17/50 
2 -5.5 K.V. £3.15.0 retail 

Type SH 8/50 
5 -8 K.V. £4.15.0 retail 

(This is the type P.W. used in the 
Practical Wireless Televisor) 

Coils supplied ,separately 
Complete with full data sheets 

Private and Trade enquiries welcomed 

HAZLEHURST DESIGNS 
LTD. 

34, Pottery Lane, London, 
W.I I. 

PARk 6955 

YOU CAN MAKE A FINE AUTO - 
RADIOGRAM WITH THIS CHASSIS 
1950 5 VALVE FOUR WAVEBAND A.C. 
SUPERHET. Product of a Leading Manu- 
facturer. 

Dimensions. 14iin. x 8ín. x 3ín. Finished in 
cream cellulose. For A.C. operation only. 
200 -250 volts. 40 -60 cycles. Consumption 
60 watts. 
FOUR WAVEBANDS. 12 -30 m.. 30 -60 m., 
200 -550 m.. 900 -2.000 m. Valve combination. 
Mazda TH41, VP41, HL41DD, PEN45, UU6. 
Large illuminated glass dial. size 8in. x 
5in., with coloured waveband scales and 
station names. 
IRON -CORED COILS and I.F. Trans- 
formers. 
11IG H SELECTIVITY and SENSITIVITY. 
PICK -UP Sockets fitted and switched in 
Wavechange assembly. Power output 41 
watts. 
Variable tone control. Extra L.S. sockets. 
Price includes 81n. P.M. speaker. 
A MAGNIFICENT INSTRUMENT IN 
EVERY RESPECT. 

MARCONI AUTOMATI(aitRECORD 
('((ANGER with pick -up matching trans- 
former. 

210101 Carriage paid. 
PROMPT DELIVER PEI( PASSENGER. 
TRAIN. SATISFACTION AND SAFE 

DELIVERY GUARANTEED. 
H.P. RADIO SERVICES LTD. 

Britain's Leading Radio Mail Order House 
55, County Rd., Walton. Liverpool, 4 Pel.: Aintree 1445 Estah. 1935 

Boxed VALVES Post Free 
sV6, 6K7, 618. 6Q7. 6N7, 6,17. 6SN7. -6X5, 
6J5, SAGS. KTW61, H63, 6F6, L63, U50. 5Z4, 
51.14G. 6AC7. EL35, 1S4, 1T4. 1R5. 3S4. 807, 
KT33c, 25Z5, 80, KT2. 

THIS MONTH'S SPECIAL I I 1 

Quality 5 Valve Radiogram Chassis. 
3 Waveband Superhet circuit, 6V6 Output. 
Large illuminated glass dial. Tone selection 
switching. etc. Volume and Tone controls 
operate on Radio and Gram. Built -in 
Output transformer, with provision for 
Extn. Speaker. Complete with 10in. High 
Flux P.M. Speaker. 

Price £11 /1510 Carriage Paid. 
New P.M. Speakers at the RIGHT price 
5in. 10 -, Olin. 11 /6. 8ín. 12/6, 10in. 15'6, 
12ín. 35/ -. Last chance, loin. Eliptical 25. -. 

This Month'., Bargain List. Id. Stamp. 

RADIO UNLIMITED 
ELM ROAD, WALTHAMSTOW, 

LONDON, E.17. 

FIXED CRYSTAL DETECTOR 
THE CRYSTAL VALVE 

as used in radar receivers. 
Amazing Results 

Size ;in. x ;in., 316 each. Post 21d. 
Protective Tube and Fixing Brackets, 

3d. extra. 

CRYSTAL SET 
Incorporating Crystal Valve 
Adjustable Iron Cored Coil 

Reception Guaranteed 
Polished wood cabinet, 151- 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 

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

IMMEDIATE DISPATCH 
LOOK - 

JUST A FEW OF OUR LLNES 
SPECIAL OFFER 

VALVES ' 

CIC, 8!- ; CCH35, 816: CY31, 7/6 : 25L6gt. 
8'- : 6V6gt. 7/6 : U50. 7/8 ; EL32, 7- 
GZ32, 101- SP4 (5 -pin). 8/- ; 25Z6, 9/- 
EM34, 76 : EL35, 9/- Pen3520 (Pen 
36e), 8'8 : EBC33, 7!6 ; ECC32, 8.'- : NONE 
OF THESE ARE EX- GOVERNMENT. 
BARGAIN NEW BOXED GOV. VALVES 
EF36, 8' -: 5Z4G. 7!6; 5Z4M, 7,6; 12J5gt. 51 -; 
6H6gt, 3 -. Offer for this Month only. 
77, 5,- : 76. 5'- : 6R7gt. 5' -. (BARGAIN PARCEL 
Containing. Paper tubular condensers. 
Moulded Mica condensers, Silver Mica con- 
densers, NO odd values. NO junk. Our 
Quality, 106. post free. 
SPILL AVAILABLE (Midget Components) 
Midget 2 -pole 2 -way Oak type switches. 2'6 
Medium Wave Coil (iron- cored) with 
reaction. 3'6. 
Medium,Long -wave T.R.F. Coils with 
reaction. 7p 6. 
Super Midget Speaker Transformer to 
match 3S4. DL92. 1S4, 41. 
Wearite I.F.s M400B, per pair. 21! -. 
8 mfd. Midget Electrolytic, 450 v.. 26. 
8 mfd. plus 8 mfd., 450 v Midget Electrolytic. 
1 mfd. Midget Pico -pack. 2/6. 
.0005 mfd ,0003 mfd. Solid dielectric vari- 
ables. 41 -. 

Write ,'Phone. or Call for : 
CATALOGUE No. 7, containing Data and 

Circuits, ltd. Stamp. 
RADIO SERVICING CO. 
444, WANDSWORTH ROAD, 
CLAPHAM, LONDON, S.W.8. 

Telephone : MACaulay 4155. 
77, 77A Bus : 26, 28 Tram. S.R. Station, 

Wandsworth Road. 

LYONS RADIO 
3, Goldhawk Road, Dept. M.P., 

Shepherds Bush, London, W.12. 
Telephone : SHF,pherds Bush 1729 

RECEIVER UNITS TYPE 25. The 
6 -valve superhet receiver of the T'R 
1196. Frequency range (4.3 to 6.7 Mc /s.). 
suitable for conversion to All -wave 
receiver. Details in August issue of 
" Practical Wireless." Fitted with 
2- VR56's. 2- VR53's and 1 each of VR57. 
and VR55, 1 pr. of 460 Kc. I.F. trans- 
formers, variable condensers, etc. 
PRICE. with valves, 251- ; less valves, 
10'6. Post 1'6. 
30ft. AERIAL MASTS. Consist of 
ten sections (9 stout ashwood, 1; of 
metal). Each of the 9 sections finished 
with metal soot and spigot so that 
all fit firmly together. A complete set 
of guy ropes, clamps; sandbags (Unfilled) 
etc., are included, together with full 
illustrated assembly instructions. 
Absolutely nothing else needed. In 
brand new condition, supplied in 
maker's transit case. PRICE 451-. 
Carriage 4!6. 
R.F. UNITS TYPE 25. We are again 
able to supply these 40 -50 Mc /s. con- 
verters complete with valves and in 
good condition. Limited stock only 
so that an early order is advisable, 
PRICE 32:6. Post 1/6. 
ACCUMULATORS. 2 volt 20 amp. - 
hour. New Govt. Surplus, as new and 
unused. Overall size approx. Tin. x 
221n. x 3;ín. PRICE 9'6. Post 13. 
A.C. MAINS POWER UNIT TS -l'I. 
247. Input 230 v. 50 cps. Output, : 
600 v. D.C. at 200 mA.. fully smoothed 
and 6.3 v. A.C. at 3 A. Really hand- 
somely finished with indicator light: 
inspection flap and instrument handles 
on front cover. Condition as brand 
new and supplied In (makers' transit 
case. PRICE 52!6, Carriage 5'6. 
NEW ILLUSTRATED CATALOGUE of 
GOVT. SURPLUS BARGAINS now 
ready. 3d. in stamps, please. 

r 
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Details of Our Publisher's Radio Link with 
his Travellers 

ARADIO link has recently been installed at 
Tower House, to enable the circulation 
manager to keep in touch with all his 

Town and Home Counties representatives. 
Many readers may have seen the new aerial on 
the top of the tower of our building, and the ten 
cars and vans used by the circulation representa- 
tives in this area have been equipped for re- 

'"vA'z::: 

The aerial on the tower of Tower House. 

'caption and transmission. It is be- 
lieved that Newnes & Pearson are the 
first publishing house to adopt this 
method of keeping in touch with 
representatives. 

Reception has proved satisfactory 
up to 15 miles radius, although on 
occasion exeellerit 'results have been 

One of our representatives using the car equipment. 

Mr. E. D. Lush, publisher and director 
of G. Newnes Ltd. at the control 

point. 

obtained at much greater distances. 
As is usual with mobile equipment, 
conditions vary in different localities, 
but so far there have been no grounds 
for serious complaint. Each repre- 
sentative has his own call sign, and 
the receiver is kept switched on 
during the day. When a call comes 
through he merely has to increase 
volume if the message is for him. 

This new system will enable the 
publishers to give the trade a much 
better service in the London and 
Home Counties area, and in particular 
they are able to deal with urgent 
requirements with far greater rapidity 
than has hitherto been possible. 
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Programme Pointers 
This Month, Our Contributor, MAURICE REEVE, Deals with 

Some More Recent Programmes 

STUDIO 
audiences have been a topic of recent 

discussion, so I shall be in the fashion if I 
add my quota of opinion to that given by others. 
It is a very vexing question, and would seem to 
concern one type of show and one only -that 
show in which humour, either in the dialogue 
spoken by the actors or in their antics and gestures, 
requires the response of laughter from an audience 
to make it seem real and alive. 

Seeing that magnificent concerts, theatres, 
discussions, lectures, etc., are given every day 
without audiences, but with complete satisfaction 
to all concerned, tends to prove this to be the case. 
The symphony concert, in particular, proves the 
thesis right, because it is one of the very few, if 
not the only show we hear regularly under both 
conditions, i.e., in the Albert Hall with an audience 
(not specially assembled for the express purpose 
of applauding, it must be admitted) and in the 
studio without. Identical programmes, or types of 
programmes, are given in both places and, short 
of being present and listening to the " live " show, 
the consensus of opinion is that the latter are to 
be preferred to the former. 

But, for reasons which I haven't time or space 
to expound here, whilst the satisfaction afforded 
by the most excellent performance of Shakespeare, 
Beethoven or Bertrand Russell is in no way im- 
paired by the absence of rewarding applause, the 
comedian's jokes, gags and patter find it indis- 
pensable. Consequently, audiences have long been 
provided to give these shows life, substance and 
reality. 

As we listen, however, day by day to the multi- 
tude of shows in which comedians take part, we 
cannot help but be struck by the way that their 
specially assembled audience tend more and more 
to defeat their object and reason for being there. 
Instead of, as would be the case at a " live " show; 
discretion being shown in the reward accorded to 
the good and the baci, we find the applause accorded 
to studio artists utterly and completely indis- 
criminate. Good, bad and indifferent alike, well - 
known or unknown, fresh or stale ; all are 
greeted and rewarded with a volume of applause 
which, if recorded on a recording instrument, would 
not. I venture to wager, show a variation in in- 
tensity of more than five per cent. The result is an 
effect of complete monotony, sameness and, I fear, 
mediocrity. 

I have never been to a studio variety show, so 
I cannot say how, or even if, applause is whipped 
up. But I do know that in studio concerts there are 
very often 'large audiences which frequently 
applaud vociferously, but only after the red light 
has changed to green. 

Furthermore, studio audiences have, I regret 
to say, a 'habit that is spreading in the 
West End ; I inëan the breaking into applause 
over jokes, points or cracks before even the sentence 
has been brought to its'eonclusion is shocking in 
t he last degree. So are the whistles, through' the 
tcetli -which always seem to come from the same 

people, they are so precisely alike -which auto. 
matically and unthinkingly greet every " queen of 
song, that delightful personality," or `' that bundle 
of humour from the North, that comedian with a 
smile." So is the monotony of the stereotyped 
announcing. So is the even more stereotyped 
signature tune. The whole thing wants drastic 
overhaul and revision. To modernise a famous 
motion of former days, " studio audiences are baci, 
are getting worse, and should be improved." I 
wouldn't necessarily abolish them lock, stock and 
barrel, but I would definitely draw them up a 
completely new code of conduct, or " rules govern- 
ing the actions and behaviour of audiences 
witnessing broadcasting performances in studios." 

Goethe Poems 
RICHARD CAPELL'S talk on the Third, on 

Schubert's settings of Goethe poems, was 
deeply interesting. Given as part of the Goethe 
centenary celebrations, the speaker pointed out 
how, most often, the quality of the poem was the 
composer's chief inspiration in the writing of a 
song, and how the poems of Goethe, such as " Earl 
King," " Margaret at the Spinning Wheel," the 
songs of Mignon and The Harper from " Wilhelm 
Meister," and many others, were amongst the 
master's most glorious and imperishable examples. 
The upshot was that, not only did Schubert set 
more Goethe poems than anyone else but there 
are more masterpieces amongst them than any 
one else's. There must be something in it. 

" The Virginians " 
THE Sunday evening serial adaptation of 

Thackeray's , " The Virginians," grievously 
suffers from far too much of Mr. Thackeray's 
narration. It clogs the works and acts as a huge 
brake on the sweep and action of the story, the 
more so as the author is made to sound so unctions 
and mealy -mouthed. I have no idea whether he 
was actually like it in real life. The story, in any 
case, doesn't seem to have enough life or incident 
in it, in any case, to sustain it over so many weeks, 
delightful as it is to read. 

Lord David Cecil 

ANOTHER delightful talk -home service -was 
the fourth in " The English Novel " series, 

" Sir Walter Scott's Vision of Life," given by Lord 
David Cecil. Quoting the poet Gray as saying he 
would be content to pass eternity reading French 
romances, Lord David expressed what would be his 
bliss at spending it reading Scott's novels. Person- 
ally, I would like to spend mine with both those 
abundant and ripe harvests plus Dickens. But I 
suppose I should be told by the customs officials 
on the other side of the Styx that I had exceeded 
the luggage limit, especially as . my " French 
romances " would include the last, two hundred 
y ears' contributions, unknown to Gray. What would 
he have said ! - 

(Continued on page 220) 
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Ideal for conversion 
into TELEVISION 
RECEIVERS 

10 VALVE 
1} METRE 

SUPER -HET 
Ideal for con - 
version into 
Television Re- 
ceivers. I.F. 
le Megs. Band 

width 4 megs. 
4 ens. Co -axial input and Carriage 
Paid. output sockets. to 

Mazda Main; type VR65 (SP61) 
valves, 6.3 volt filaments. 

ASH MASTS 
30 -feet Masts. to-section best selected 
Ash. Stocketed ends complete with 
guy ropes, picket posts, fixing instruc- 
tions, etc. In manufacturer's sealed 
CASES. 

£21151- plus 51- carriage 
Send stamped addressed envelope for Bargain 

Lists. 

WIRELESS INSTRUMENTS 
(LEEDS) LTD. 

54 -56 The H ead row, Leeds 
Telephone: 22262 
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AVAILABLE FROM STOCK 
AT GREATLY REDUCED 

PRICES 
each 

RR 

805 
20A, 35T 

25/- 
02.4. 1LN5, 155, 1T4. 5U4 (V1171). 5Z4, 

6AC7. SCOOT. 6C8. IFS, 035. 6K7, 
6L5. 6Q7GT. 6117. 6SA7. 6SF5, 6S(17. 
6SH7, 6SJ7, 6SK7. 6V1, 12A6. 12AH7, 
12C8. 12116. 12 S G 7 . 12 S K 7. 25Z4, 
117Z6, 2050. 9001, 9002. 9003. 9006. 
EBC33 (VR55) all at 6;6 

5Y3 (U50). 6A8. 6AG5, 604. 6F6, 617. 
6K8, 657, 6SL7. 807 all at 7.6 

313711291. VHF Triodel.4v. Fil. 5;- 
213Output Valve 101 - 
5R4GY. 6134. 83 ... 8/6 
6AB7. 6138, 606. 954 5/- 
01(VR78),EA50(VR92) 5/- 
1622 (6L6). VR15090 12/6 

866A 10 /6 
Ceramic stand off ins. lin. ribbed, 

5/- doz. 6d. 
Ceramic 9in, spreaders 11- 
Clarostat 210 -110v. .3A dropper. 445 

ohm 2/6 
Belling & Lee 7 -pin P & S. 2/- 
Voltmeter 0 -300e. 21 in. scale 7/6 
Switch 2 -pole 6 -way 111e. dia. 1/- 
Speaker Grills. metal mesh, filin. x 

Sin 9d. 
Intercalse trans, 
Partridge LF'AB 600 ohm line to 

grid 15t- 
Partridge LiG AS 600 ohm line to 

PP grid 10f- 
IV;25AB 3 -1 Pri. 3K. 25 Ma 15 /- 
61166J7 7/6 
Low Mu. triode -PP triodes . 1246 
1 VBCT'AB Step down 1.5 -1 ... 
Pri 5 10K. 45m115. Sec. 807, 6L6. 
etc. 15 /- 

When ordering please include sufficient 
for postage and packing. 'Phone : PAD. 
6116, 5606. 

TELE -RADIO (1943) LTD., 
177, Edgware Rd., London, W.2 

The " Fluxite Quiins " at Work 
" We must FLUXITE our aerial," said EH. 
" Let's climb without further delay." 

" I say, don't look now, 
There'll be a fine row, 

I've taken his ladder away I " 
See that FLUXITE is always by yoú -in the hou-e- garage -- workshop -- 
wherever speedy soldering is needed. 
Used for over 41) years in Govern- 
ment works and by leading engineers 
and mauufarl urer - . Of all ironmongers -in tin,, 10d., 1 6 and 3 / -. 
The FLUXITE GUN puts FLUXITE 
where you want it by a simple pressure. 
Price 2/6, or tilled 3/6. 

FLUXITE 
SIMPLIFIES ALL SOLDERING 

Write for Book on the Art of " SOFT " 
Soldering and for Leaflets on CASE - 
HARDE..VI:VG S/'EEL and TEMPERING 
TOOLS with F1.CCtTE. Price 1d. each. 

FLUXITE Ltd., Dept. W.P., 
H,rmond'es Street. London, S.E.1 

TELEVISION 
TELEVISION RECEIVERS 

SCANNING AND FOCUS COILS 
P.M. FOCUS UNITS 

5 /8kv. R.F., E.H.T. UNITS 
E.H.T. and OUTPUT TRANSFORMERS 

Technical Publications post free. 

"TELEVISION CIRCUITS" a booklet 
compiled for the Constructor, post free 1/6 

HAYHES RADIO ltd., 
Queensway, Enfield, 

Middlesex. 

THE " ADCOLA " SOLDERING INSTRUMENTS 
Regd. Trade Mark 

Designed to comply with the requirements of Radio Assembly, 
Maintenance, Instrument Makers, etc. 

Working time reached 11 mins. Consumption 25 watts. Weight, 
2.4 ozs. Cool Handle. Supplied in voltage ranges- from 617 v. 
to 2301250 v. 
3116in. diameter copper bit Standard Model, 221E each. 
114in. diameter copper bit Model, 251- each. 

Replacement Unit Bit Elements available. 
British and Foreign Patents. Sole Manufacturers. 

ADCOLA PRODUCTS. LTD., ALLIANCE HOUSE, 
CAXTON HOUSE, S.W.I. 
Write or Phone : Brixton 8075. 

6 VALVE, SHORT WAVE RECEIVER 
(T R9) 

31 -80 Meters, Complete with 6 Battery - 
Operated Valves, 3 VR21's. 2 VRie's. 
VR22 or 118 in working order, 12/6. post 
2/6. BRAND NEW VALVES. 6V6, 6K7, 
637.6Q7 6X5, 5Z4, 5U4, 5R4, 807, 6B8, 6/- each, 
4 for 2216. 61(8, 6/6, 815. 4/6, post 4d. 
BRAND NEW 6 -volt VIBRATOR UNITS, 
output 200 volts at 80 m'a, 161. post 1/9. 
80 -volt BLOWER MOTORS. enclosed centri- 
fugal fan blower, suitable for 230 v. A.C. 
(Intermittent Duty), 10 /8. post It-. DELCO- 
MOTORS,A.C.-D.C.6-27 volts (5.400r.p.m.). 
51 x 2 }1ns.. spindle each end, 7/8. post 9d. 
12 assorted volume controls, 8/- post 6d. 
ALTIMETERS. 2'11. post l0d. SPEEDO 
and MILEOMETER (50 m.p.h.), tin. dial 
brandnew. lLB, post 

. 
REV. COUNTERS 

140-0 -140 f.p.m. z 10 (49ín. dial), brand new, 
1216. post 1 / -. NUT PLIERS, SLEEVE 
FIXING PLIERS. 1/6 pair. post 6d. R.A.F. 
COMPASS TYPE P.8, diameter 5lins., depth 
31ns., brand new. 11/6. post 1' -. BROMIDE 
PAPER (Soft Glossy). 100 post card size, 3'6 
(guaranteed), post 6d. 
STAN WILLETTS, 43, SPON LANE, 

WEST BROMWICIH, STAFFS. 

A FREE BOOK 
on Morse Code Training 

There are Candler Morse 
Code Courses for 
Beginners and 

Operators. 
Send for this Free 
" BOOK OF FACTS" 

It gives full details 
concerning all Courses 

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

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

RADIOGUIDE CIRCUIT 

MANUSCRIPTS 
All Components availat le separately. 
Coil Packs. I.F. Transformers, Frame 
Aerials. supplied ready aligned. Chassis 
ready punched. 51542...First again! A 
combined 4 valve 2 band Portable for All - 
Dry batteries and Mains at the Rick of a 
switch. 12 -page manuscript, 5l -. BP42. The 
Popular 4 -valve 2 -band Battery Portable. 
8 pages, manuscript, 3/ -. PP42. Personal 
Portable 4 -valve 2 -band. Sin. x 5in. x 4ín. 
9 pages. 3 --. ACS, and ACIDCS, 3 -band. 5- 
valve superhets. J pages, 2/6. AT LAST I 
A wealth of practical information on 
Magnetic Tape Recording 1 13 pages, 
5/3 post free. 21d. stamp brings full details. 
components lists. SOON I The X100 
3 -band Midget Coil Pack; 

BURLANO RAD10 ACCESSORIES 
4, CARLTON TER it .t [ ?,.I'Olt06L,tLl)1:, 

SUSnhN. 
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(Continued from page 218) 

French Music 
A MAGNIFICENT pianist in the person of Giese - 

king gave two marvellous programmes of 
French music on the Third : Debussy's first book 
of Preludes and Ravel's complete set of " Mirrors." 
Such glorious playing of this school of piano music 
cannot be matched to-day and has not been matched 
since Cortot, was in his heyday. The variety of 
nuance, subtlety of rhythm and -bringing to life of 
each picture the pieces portrayed, were matchless. 

Solomon 
THE B.B.C. Symphony Concert contained a 

lovely performance of a rarely heard Haydn 
symphony, No. 99, under Sir Adrian, and a good 
average one of the " Emperor," by Solomon. As 
with studio audiences' applause, I am sure that the 
variety of tone colour Mr. Solomon imparts into 

cantabile passages and such pieces as concerto 
slow movements, cannot vary by any greater 
amount, if as much. 

" We Beg to Differ " 
SINCE I commented on " We Beg to Differ," 

all doubts as to whether such a type of show 
would " stay the course " seem to have been resolved 
into a very emphatic affirmative. It is now 'well 
established, though I am a little dubious as to 
whether its sub -title " a light -hearted discussion 
on topics of the moment" (I think I am right) 
is quite fair. It doesn't even suggest the main 
claim of the show to fame, the sex war. Scarcely 
one question is ever put to them which cannot be 
discussed from that angle, or which is not likely to 
give rise to those feelings of sex superiority. on 
either side, which are so delightful and enter- 
taining. May no one over be so foolish as to send 
only in. 

News from the Clubs 
EAST SURREY RADIO CLUB 
Hon. Sec.: I,1'slc Knight (USLK), Rattiohme, Maderia Walk, 

Reigate, Surrey. 
L the A.U.M. in January it was decided to hold meetings A twice .a month as an experiment. Recent meetings were 

devoted to a sound filar out " Electronics " and a 70 em. trans- 
mitter was demonstrated. Further meetings are detailed in the 
Clubs News Letter Service. 

A Listening contest 113., been arranged and the winner will 
be presented with a silver cup given by G5 I,J of Sutton Coldtield. 

The 1'1uh's headquarter, are at the Toc H Rooms, Station 
Road, Itcdhhll, Surrey. 

READING RADIO SOCIETY 
Hon. Sec.: Frank Hill (G2FZ1), 997, Oxford Road, Tilehurst, 

Reading, Berks. 

IN February the Eke() 10,000 Meus. Cloud and Collision Warning 
Radar net was described, :ont its tues diseussed. A complete 

set excluding the rather cwnbenoue aerial system unira on view 
to show the eofst.rmrt hen. Considerable interest was taken in 
the receiver frequency. control .system, and in .particular in the 
construction of the very thigh gain 45 Mçis. I.F. strip. 

EDINBURGH AMATEUR RADIO CLUB 
Hon. 'Sec.: David A. L. Samson (UM:3EQY), 56, Elm Row, 

Edinburgh, 7. 

AFTER 
some disturbing flusters which have rather upset. 

rlub nnut,ine, the ('lut. is aune back to normal and continues 
to meet at Unity. House, 4, Hillside Crescent, Edinburgh, on 
Wednesdays, at 7.:30 pun. Another visit to the local headquarters 
of the lt.N.V.(W)It. is planned. A lecture on oscilloseopes 
will be given and many inure lectures of interest to the hauts are 
scheduled. 

COVENTRY AMATEUR RADIO SOCIETY 
Hon. Sec.: lí. U. lines, 1.I2, Shoruclitfe Road, Coundon. 

RLCRNT 
meetings of tir ahoy,. Society have featured a talk 

on "iii yeasting Stella Os,- by \ir. L. Chapman, and a 
demonstration of the " Blur 400 " by a G.E.C., Ltd., 
representative. 

A Receiving and Transmitting contest for "Cars" members 
was held on February Inlh. Coutpetitiml is keen for the G2LII 
trophy. awarded to the member who can read the fastest UW. 

SÒUTH MANCHESTER RADI 
Hon. Sec.: M. I. \1'illcs(t.. ;a'S\\" 

11 requester. 

RI.( ii NTT .V a fully-planned 
inrbmled a talk by the ('hn 

ani ib, IEm,t switched cx.'ifor I 

I,r 0i,,)it I. the 1111+rä11; :ui I 

ist,''o.t as at? .sage.; \vere s to 

- n stir, o inrnrl iuta n _ 

The rl. l ter. ìn .S.tGC au i t .i 

ah,'td, nml lie' youngest mein 

0 CLUB 
), 57, Longley Lane, Northenden, 

evening was put on, and this 
irmnn. Mr. C. M. Denny (1161)N), 
,e bad just completed. This was 
dilly discussed, being of great 
m t u' o combat TVI. Following 

nle.'' Originally planned 
ia', i l ' swop towards the end. 
preparnl ì411 for the itAR still go 
ber (mail about 10 years) is one 

of the keenest in the CW class, copying up to about six words 
n minute. 

Now members keep coming along to the meetings, and 
prospe't ive members are always welcome -no need to make 
emluirics beforehand. Dates of meetings in April are the .14111 
.muid ::wh. and then fortnightly throughout the year at the 
Church Schools, Northenden. (50 or 64 bus from M /e. Piccadilly 
to Northenden Post Office.) 

BRIGHTON AND DISTRICT RADIO CLUB 
Hon. Sec. : 1.. Hobdell, 17, Harlington Road, Brighton. 

THt: Club '1_C is being hotted up by the TX committee, and 
it is hoped will bring forth many QSO's on 80 metres. 

Recent meetings inehnled a Quiz, a talk on 'AC vectors, and 
preparations for NFD. 'l'he Club magazine has taken out new 
awl improved shape under the able editorship of' G3DJD. The 
Hon. Sec. has promised further instalments to his interesting 
tulle on the History of Wireless. Club nights, Tuesdays, 7.30 
p.m.. at Earle Inn, Gloucester Road, Brighton. 

WARRINGTON AND DISTRICT RADIO SOCIETY 
Hon. Sec. : .1. s iermRnwu, Dun'yhttbrue Cottage, Dark Lane, 

Whitley. Nr. Warrington. 
f.1illf)tut of the above society are now building a trans. M mitteraudifallgoeswellG3CKRwillbeontheairregularly 

on club nights. 
Meet nus are held on the first and third Monday of each month 

at 7.50 p.m. at the Sea Cadet H.Q., off Wilderspool Causeway, 
and anyone interested in membership is cordially invited. 

STOURBRIDGE AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec. : R'. :\. Higgins, 28, Kingsley Road, Kingswinburd. 

A'l'A 1,1f on " Mat chi ng and Feeding Systems and t heir Appliea- 
t ion to Antenna Systems" was given by Mr. J. F. Collett 

(ti:1II1511), of Birmingham. In addition, tuned and maimed 
feeders and methods of balancing, and a 48- element stacked dipole 
tin 420 Niels, were described. 

Another new station licensed, GSGHC, brings total to 28 
licensed members out of sum total of 56 society members. 

TORBAY AMATEUR RADIO SOCIETY 
Hon. See. : K. J. Grimes, 3, Clarendon Park, Tor Vale, 

Torquay. 

THE, 
last meeting of the Society was opened for Questions, 

tad many queries were asked and answered. The 1950 
"field Day" was discussed. 

(I°_BMZ was congratulated upon obtaining the 2 -metre Tro- 
pospheric Record (384 miles). 

In the absence of the chairman (G2GK) the chair was taken by 
G3AVF. 

The society's president, W. B. Sydenham, B.Sc. (G5SY), 
hopes to give his lecture, " Demonstration of Aerial Radiation 
Patterns," with the aid of the 10 cm. Klystron, at the next 
meet ins. . 

Meetings are held every third Saturday in the month, at the 
Y.M.C.A., Castle Road, at 7.30 p.m. 
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The Editor does not necessarily agree with the opinions expressed by his correspondents. All letters 

be accompanied by the name and address of the sender (not necessarily for publication). 

Series Condenser Heater Circuits 

SIR, -I have been using this scheme in sets for 
two years with 100 per cent. success. i would 

recommend " AEROVOX " condenser 2µF either 
1100 v. or 1,000 v., obtainable ex- Government, 
which have porcelain insulated terminals and can 
be mounted inverted on a chassis so that the 
terminals protrude underneath. Solar condensers 

pF 600 v. are also recommended. Electrolytic 
condensers should be avoided at all costs. 

I have !milt receivers similar to the one described 
in the 9larch issue excepting that the valve line 
up was CCH :35 -EF 39. EBC 33 -EL 32, and 
having a metal rectifier for H.T. The total heater 
voltage is 24 volts and the condensers required are 
2 pF and a- 1t.F (total 2¡ pF), on 240 volt mains. 

The same value of condensers give satisfactory 
operation even if only two or three valves of the 
above types are used, e.g., a T.R.F. set using only 
an EF 39 det. and EL 32 output, or EF 39, HF -EF 
39 det., and EL 32 output (metal rect. H.T. in 
each case), a dial lamp 6 v..3 amp. in series does 
not make much difference either. 

To operate two valves of the 6.3 v..3 amp. type, 
4 pF is required, whilst a single 2 pF is suitable for 
a 12 v. .15 amp. valve. 

A good superhet can be built using a CCH 35 or 
EK 32 as frequency changer -EF 39 as IF amp. 
and EL 32 output. Detection is obtained by a 
Westector. 

The receiver of the type I have built has three 
station pre -set tuning. As it was intended for local 
station reception only, A.V.C. was considered 
unnecessary, although it could easily be added if 
desired. The set has been designed using the 
minimum number of components and kept as simple 
as possible whilst obtaining good results. 
-The condenser in series with the valve heaters 
consists of one 2 1[F and one 0.5 pF in parallel, 
making 2¡ pF in all. 

A metal rectifier of the S.T.C. type is used for 
providing H.T. It should have a rating of 240 v. 
at 40 mA. Resistance capacity smoothing is quite 
sufficient. 

The coils used are Wearite " P " coils, type 
PA2 and PO2. Small condensers of, say, 50 or 100 
pF may he wired in parallel with the trimmers to 
modify the wavelength tuned. -P. E. HARVEY 
(Peterborough). 

must 

Pentagrid v. Triode Hexode 
SIR., -With reference to J. Locke's letter on 

" Pentagrid v. Triode Hexode," may I submit 
that there is nothing extraordinary in the fact 
that one can change over frutti pentagrid to triodo 
!exode and vice- versa. 

Although when building a receiver, one would 
naturally use the correct circuit for the typo of 
frequency changer valve one intended to employ- 
t hat is, tuned anode for '1'.11. valves and tuned 
grid for heptode, etc. The oscillator section of the 
valve is a triode to all intents awl purposes, whether 
multigrid or T.H., and the pins are mostly identical, 
too. 

As regards the difference in performance on the 
medium frequencies and high frequencies I suggest 
this is nothing more than inter -electrode capacity 
and the necessity for re- trintroing when replacing 
a valve, even when replacing with otie of the sane 
type and make. 

I recently replaced an L1í'. pentode with a multi - 
grid F.C. valve by mistake. It worked 'perfectly 
and is still there. I suggest reader Locke examines 
a list of valve bases and notes in particular the 
American octal list, pins 4. 5 and 6, for all F.C. 
valves carry SG, OG, OA, and valves of the octal 
base type, which do not use pin 3 for anode, are 
either " tunerays " or double diodes:-T. BARKER 
(Norwich). 

VCR97 ' 

SIR, -I have been a close follower of the VCR97 
correspondence over the past months and 

perhaps my experiences and experiments based on 
this correspondence may be of interest and use to 
new entrants to the T.V. field. 

E.H.T. (Final anode volts on load). -1,1)00 
volts gives reasonable picture, using single valve 
T.B.s. Slight trapezium distortion and 'contrast 
rather shallow ; 2,200 volts needs. .2 yalye T.B.s, 
but focus, brilliance and contrast are good enough 
for viewing in lighted room withrscreen shielded. 
Trapezium distortion nil. 

Modulation.- 2,200 volts requires approximately 
40 volts signal for full modulation. This is obtained 
in writer's locality. 

Tune- Bases. - Miller integratoré (páraphase 
amplifiers). Line linearity good, perfected by 
600 pF from amplifier grid to earth. Frame linearity 
not perfect, but difficult to trace fault '9g piettrre 
(480 volts H.T. supply). 

Video.- Positive going picture requires bias 
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resistor lower than normal ; 60 ohms approx. correct, 
and increases amplification of stage and power 
handling capacity. 

Interlace -Although flyback interlaced , and 
half line was visible at top and bottom of picture, 
interlacing was not taking place. Irregular frame 
waveform apparently to blame. Much improved by 
condenser (.005 to .02) from oscillator grid to earth. 

Focus. -Mr. Ward's trouble may he due to 
external fields as speaker and transformer fields 
affect beam,itlp to about 3ft. from tube. interlacing 
also appears to be faulty as lines are scarcely dis- 
tinguishable on an interlaced picture 4in. high 
(approximately 96 lines per inch). 

A shadow exists cm line on my tube, but is of 
no consequence. A fault as yet uncured is 
frequency drift on line. If locked hard on switching 
on drift is gradual until, after two hours, line 
crumples to right. No voltage change is apparent 
and no overheating takes place. Any information 
from readers who have curer) this will be appre- 
ciated. -B. SHAH\VE.LL (Oldham). 

Programme Pointers" 
SIR, -In his reference to Erskine Childers in 

" Programme Pointers," your contributor 
made a bard mistake, and casts a slur on the memory 
of a great man. Erskine Childers was not shot as a 
traitor in the Irish Rebellion. 

He was tried before the Military court of the 
Pro -Treaty Party of Ireland, and he did not 
recognise the authority of this Court. 

The charge against him was : " Being in unlawful 
possession of an automatic pistol." 

His defence was that he was an officer of the 
Republican army taken in war. 

The trial concluded late on the evening of 
November 23rd, 1922, and he was shot at dawn 
on the morning of November 24th, in Beggars Bush 
Barracks. 

The Irish Rebellion took place at Easter, 1916, 
and Erskine Childers was shot over six- and -a -half 
years later. -TAMES W. GRAHAM (Perth). 

[Pon have your facts wrong, or, we should perhaps .say, have 
omitted those that really matter. You will recoil at the " rebellion " 
you mention was the Easter Rising, and was )ist down in a very 
fern days. The rebellion took place in 1921 -±ii. rneladed the Pinions 
exploits of the Black and Tans, awl col iwiled in the establishment 
of the Irish Free State, a bola still acknowledging allegiance to the 
Crown, though with a large degree of autonomy. It was Childers'.s 
opposition to any connection with Englund that led hin, into trouble 
with the newly -constituted (lotecmavd. II'higher that Government 
shot him to curry favour with Westminster, we do not know. No one 
would dispute the actual terms of the charge proffered against 
Childers. as quoted by you. But we feel you lutes completely failed 
to di.sproe the gravamen of that diorite- treason. 

Details will be found in ('hilder s'.s biogrrrphrt in the latest edition 
of Messrs. Dent's "Everyman's Encyclopaedia. " -ED.l 

Delivery Delays 

SIR, -I have read your remarks re long delivery 
times in the last two issues of PRACTICAL 

WIRELESS. 
I feel that these delays are due to the wholesaler 

who is handling the manufacturers' goods. This 
system is all right for the normal, run of goods but 
falls down on the items less frequently called for, 

11 

even if listed in the maker's catalogue. , 

For example, before Christmas I ordered from 
my dealer some close- tolerance condensers of a 
famous make. I stillweit ! 

Surely the retailer should be allowed to " short - 
circuit " the wholesaler for special or unusual items. 
-J. E. ECUs (Harrow).. 

(Continued from page 210) 
A pprox. . 

Ere- IPare- 
gnenell length .5ttiliou Country Power 

kris metres kW 
1594 1S6 I titer nntional Syria 

C'iunn.nt Crechoslovakia 
1 re, i amities Trieste 
Type- l and II Yugo:.lavia 

ihR! 187 Germ any Germany 70 
(American Zone) 

Norwegian 
Synchronised 
network Norway 2 

l'orttlgurse 
Synchronised 
yawn irk Portugal 5 

(22) Hilversum Ill (or synchronised network) is authorised to 
um. a power of _ LW. 

NOTE : It has been agreed that, as an exception. low-power 
transmitters serving certain Swiss valleys.may use appropriate 
shared frequencies, provided t lie protection given by the flan 
to other. broadcasting stations be maintained. 

NOTE : The Plan states that the power of stations'riperatiris 
on international ronnuon frequencies roust not exceed : 

2 kW for station: working on international common 
frequencies 'l'ype 1: such stations, or the count rie, 
which may use such stations are mentioned in'the flan : 

0.25 kW for stations working on international eoniwnn 
' frequencies Type II : such stations are not mentioue.I 

in the Plan. 

The General Effect of the Plan 
The Plan evolved at Copenhagen is intended to 

improve listening conditions in Europe as a whole, 
and, of course, as part of this to improve listening 
conditions in the United Kingdom. The Plan 
calls for a change in the wavelength of almost 
every station in Europe. Such a change means 
that in every country in Europe it is necessary 
to make important adjustments to the transmitters. 

The listener, too, must play his part if the full 
benefit of the Plan is to be realised. Listeners 
who wish to obtain the best reception will make 
sure that their receivers are properly installed 
in the first place and that an efficient outdoo5 i'l': 

aerial is used. The receiver and aerial system 
should have periodic skilled attention to repair 
the inevitable falling -off in performance which 
takes place in the course of time. This point 
is particularly important when the listener lives 
at a considerable distance from the station to 
which he habitually listens, and if it is neglected, 
had quality and interference from unwanted 
stations are likely. 

The tables on page 212 show how the wavelengths 
of B.B.C. stations have been altered under the Plan. 

Editorial and Advertisement Offices : 

" Practical Wireless," George Newnes, Ltd.. Tower House, Southampton Street. Strand. W.C.E. ' Phone : Temple Bar 4383. 
Telegrams : Newnes, Rand. London. 

Registered at the G.P.O. for transmission by Canadian Ma°azite Post. 

The Pdaor will he pleased to consider articles of a practical nature suitable for publication in ' Pmrtiral Wiretese," Such article', should be 

written on one side of the paper onto. and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible 
for manuscripts. every effort will be mode to return them if a stamped and addressed envelop., is enclosed. All correspondence intended for 

the Editor should be addressed : The Editor. " Practical Wireless." George A'eunes, Ltd.. Toyer (louse, Southampton Street, Strand, W,C.2. 

owing to the rapid progress in the design of wireless apparatus and to our efforts to keep our readers in touch with the latest developments, 
rpe give no warranty that apparatus described in our columns is not the subject of letters patent. 
'2oPyriebt.. rnuzlj drawings. photographs and articles published in ' Practical Wireless" is speeificaltp reserved throughout the countries 
in aibrd io'tth. Berne Convent'ort rod the U.S.A. Reproductions or iutitdtìons.of any, of these are therefore erpresaly forbidden. " Practical 

Wia! less 'eadtoe pbrates " Amateur eWireless." 
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No. 1 ' SYMPHONY " AMPLIFIER. 
Sensational new domestic amplifier by 
N.R.S. The most flexible on the market 
to -day. Three channels : bass lift. treble 
lift, middle lift. treble Cut. negative feed- 
back. For A.C. 100 -250 v. 5 w. output - 
lmpedence to suit your speaker (please 
etatel. Input for magnetic. crystal and hi -fi 
pickups. full provision for tuner. Price 
(fully guaranteed and tested). £8. 19s. 6d. 
Immediate delivery. 
No. 2. " SYMPHONY " AMPLIFIER. As 
above but 12/15 w. push -pull output. Price, 
£12 10e. 
No. 1. DOMESTIC AMPLIFIER. 4 w. out- 
put with special neg. feedback circuit 
volume and tone controls, pickup and tuner 
inputs, output impedence 3 ohms or to 
order. Price, £5 19e. 6d. Complete kit. 
£5 10s. 
No. 2. P.A. AMPLIFIER. 12 w. push -pull 
6 watts output. special neg. feedback cir- 
cuit. gram., mike and tuner inputs : 3. 7.5 
and 15 ohms output. Price 10 guineas. 
Complete kit £9. Available in black crackle 
cabinet £2 extra. 
No.1. 111611 QUALITY TUNER, specially 
recommended for above amplifiers and Leak 
.1. Williamson and Charles Amplifiers. L. 
& M. wave T.R.F.. infinite lmpedence detector. Absolutely complete, built and 
tested £5 10s., ditto kit £4 10e. 
No. 2. L.M. & S. -WAVE SUPERHF"l' 
TUNER, special quality bandwidth,beauti- 
ful full- vision dial assembly (loin. x 411n. 
scale), £8 10s. ditto, kit. £7 10s. 
LATEST (.RAM UNITS : COLLARD 
RC49 A.C. mixed 8- record changer, crystal 
pick -up £14 6s. 8d. MARCONI A.C.100 
non -mixed 10- record changer with hi -fi 
lightweight pick -up and transformer. 
£10 10e. 7d. COLLARO A.C.504. single 
record player, with mag. pick -up, £5 3s. 2d. 
COLLARD A.C.47 centre -drive motor with 
12in. non -magnetic turntable. £5 18s. 4d. 
All our lines fully guaranteed. TELE- 
VISION CONSTRUCTORS : All parts 
available for the Viewmaster and Electronic 
Engineering circuits 9in, and 12in. tube (London and Birmingham models). 
FULL BARGAIN CATALOGUE lid. 
TERMS : c.w.o. or c.o.d. any amount. Northern Radio Services, 18, Kings College Rd.. Swiss Cottage, London, 
N.W.3. Primrose 8314. 

CUT THE CRACKLE ! ! ! 
Does your Radio Crackle and Buzz. or is 
your Television Picture spoilt whenever 
a Vacuum Cleaner, Electric Motor or other 
appliance is in use ? If so. fit an 
EX AIR MINISTRY' HEAVY' DUTY 
MAINS SUPPRESSOR UNIT AC/DC 
and enjoy uninterrupted sound and vision 
for only 12'6 Post Paid. Cash with order. 

DEES, Dept. P.W., 
50, ROLLS PARK AVENUE, 

SOUTH CHINGFORD, LONDON, EA. 

BEONRAD' 
JIOREIAVIING' 

77sa *lased .,t Tea I9/16 DISTANCE 4. 
Nowt' t NrTAST D?/ Tad..o Rcceptabn 

51AP PROBABLY THE SMALLEST ONE 
I E SNORT -WAVE PADtO IN 

LNF WORIO aSING 
/ 

nur Wm. 
JMHvDOSPICR [ AS 

StMDARO PARTS 49, 
samp Po,ce r) X.t i, aENE ON 

TRADE * FYAAI.rWMIAMIE APPROVAL' 

3OHNS0M5l5ardAas 
INACCLÉSFÌELb tí0 /StS cetsRLRE(tRGIAN.) 

RADIO G200 ANNOUNCES 
Metal Reclifiers. -0.6 a 12 volt bridge. 
Ideal for battery chargers. D.C. relays. 
etc.. 416 each. 2 for 86. Transformer 200- 
250 V.A.C. input 0 -7-9 -12 -15.5 -18 volts out. 
Suitable for use with the above rectifiers. 
16/9. 
Half -Wave Rectifiers. 250 v. 80 ma, 3/6 ; 250 
v.100 ma. 4'6. 
Build sour Own II.T. Super Capacity Battery with inert cells ! The cheapest 
way, you lust have to fill up with ordinary 
tap water. 60 v.. 12/6. plus 2;6 carriage. 
120 v.. 20, -. plus 5!- carriage. Sample 1.5 v. 
cell, 71d., 5 for 2/6 
12 v. Vibrator Unit No. 4. (Ex. No. 22 set). 
Rated 12 v. D.C. in 325 v. 80 ma out. Ideal 
car radio. sound equipment. etc. Price. 19/6. 
140ft. length; 14 s.w.g. enamelled copper 
wire. 10 / -. Zeno-spreaders, Sin. ceramic 
3/8 doz., 40 for 10 / -. 
High Resistance Headphones. 5.6 pair. 
61.6 metal. 7'9. 6SN7, 6.6. VR91. EF50, 

ARTHUR HOILE 
55, Union Street, Maidstone, Kent. 

Plicne: 3155 

PRACTICAL WIRELESS 

Preciton 
5 VALVE 

RADIO- 
GRAM 
CHASSIS 

n, 19a -550.1 uon- 
III metre+. Triole 

i put stage. iron 
red calla Rood - 

< input circuit. 

de. Volume& Tone EL HI) /G 
,,!rols Rh. operare lYIJ 
ammo. reprolio'- - 'EL0II49ENTS. 

o. Price £12.17.6 18 Brnnl Road. 
J ..tasbeetonreg nr.E. Wi.:in ̂ don, Sasses. 

7 

GREAT NEWS 
for Gramophone 

Enthusiasts 
THE COLORING `JUNIOR' 
HEADMASTER brings you the 
World's Finest Pick -up for only 
£2 -4 -0 (plus Purchase Tax, 19¡ -). 

Response 40- 15,000 cycles with- 
out resonances. 

6 Interchangeable heads for all 
recordings. 

Negligible record -wear. 
" Floating- armature " design for 

perfect tracking -no distortion. 
Tonaliser : 3 -point bass and 

treble equaliser for British 
and American records. 

COLORING HEADMASTER with 
three heads, Tonaliser and Matching 
Transformer, £5 -5 -0 (plus 25/6 P.T.). 
COLORING ' JUNIOR' HEAD- 
MASTER with two heads (for wide - 
range and pre -war recordings), 
£2 -4-0 (plus 19,- P.T.). 
Extra heads - 15/- (plus 6,6 P.T.) 

Full technical information from 

ERWIN SCHARF 
49 -5Ia, de Beauvoir Road, 

Kingsland Road, 
London, N.I 

RADIOLECTRON 
22, Frances Street. Scunthorpe, Lines. 

New Goods Only. 
CONDENSERS.- Electyc. 450v. wkg.. 4mfd 
28 8. 3.- : 16, 4/- : 8 -8. 4 8 : 8 -16, 519 
16 -16. 6 3 : 511v. wkg.. 4mfd. 2:8 : 8, 3i2 
16, 43 ; 8 -8, 49 : 8 -16. 61. : 16 -16. 6111 
25 x 25v. 2'- ; 25 x 50v. 2'3 : 50 x 12v. 2/- 
50 x 50v. 2.6 : Tubulars. 5110v. wkg, up to 
.0005. 6d.: to .005, 8d.: to .1. 1Od.: Mica 
up to 0003. 9d. ; to .002. 11- : .03. 1/3 ; 
.005, 1/6 : 01. 1/9 : Sil. Mica. up to 75Pf. 
8d. ; to 31Ñ. 9d. - to 800. lid.: to 4.500. 
1/4. Tuning..0005mfd., per Sect. 1G, 51- ; 

2G, 9,3. 
VOLUME CONTROLS. -Lg. Spols., all 
values. 2 9 ' with SW. 41: with DP.SW, 
5/3 ; Midget Type. J. 1 & 2 meg. 4/8 : with 
SW. 6.6 with DP.SW. 7'6 : Wire Wound, 
1 k. to Wk. 5/3 ; with SP.SW., 5k. to 50k. 
713. 
RESISTORS.- Carbon, all values, 1 watt. 4d.: 1 watt. 7d. ; 2 watt, l' -. 
BRIMIS'CORS. -C21, 3.6 : CZ2, 2/6 ; 
CZ3. 143 
LOUDSEEAKERS, -PM 51n. 10 /- : 611n. 
/U- ' Sin. 12/9 : 10in. 171 -. Orders under 
101-4d. Post, over Free. List, lid. 
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FIRST -CLASS 
RADIO COURSES . . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken ct home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you bow ! - -- FREE GUIDE - - 

The New Free Guide contains 132 
pages of information of the greatest 
Importance to those seeking such 
success compelling qualifications as 
A.M.Brit.I.R.E., A.M.I.E.E , City 
and Guilds Final Radio, P.M.G. 
Radio Amateurs, Exams., 
Maggie., London B.Sc. (Eng.), A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR -NO FEE 
Write now for your copy of this 
invaluab'e publication. h May well 
provo to be the turning 'point in your 

career. 
FOUNDED 1885 -OVER 5,- 150,003 SUCCESSES. _,1 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 143, HOLBORN 
LONDON, E.C.1. 

1 

CARLTON COILWiNDING CO. ' A Name to Noie and Remember" 
Medium -wave Coil Units for BC353. 13C454, 
BC455. 10 - with Data. State which model 
required. Mains Transformers for above 
receivers. 316, for BC348 30/ -, BC221 261 -. Inexpenshe 'television Mains Trans- 
formers for R13r5. 31 6. For VCR97 C.R.T., 
52.'8. Fllamenr Transformer, 0-4-5-6.3- 
12.6v. 2a., 126. Rewinding Service. Send 
for catalogue, 3d. 
Corso Work.. church Rd.. Birkenheaä, 

Phone 35585, 

¡ 
CC /RO 
J JOIi/fR/N6 

N 

ì mp: reti -scii 
speeds up solderin T. 

Better work. Save - 
solder. Writs 
for interest 

leaflet 29 J 

RUNBAKEN'MANCÑESTER 
I 

Instrument Wire. Insulation Materials, 
Varnish Fibre, Mica, Leatherold, etc. 
Mains Transformers. input 230 v. 50 cy, single phase, output 50 v. 11 amp.. or with series alteration 10Q v. at 5i amp.; weight 
45 lbs. Scrap price at 251-. carriage 8/8. Many other Radio. Electrical and Mechani- 
cal Bargains. Send S.A.E. for list. 

L. C. NORTHALL, 
16, Holly Road, Quinton, Birmingham, 32. 

Tel. WOO 31E6. 

WIND YOUR OWN 
I. F. Transformers, Chokes, Coils on a 

KAY N IT .E ÓÍIewÌ decd 
Standard 50/- De Luxe 84/- 

Send stamp for details to 
RICHARD SHEARGOLO ße CO. 

SUNBURY . on- THAMES 
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VOLTAGE DOUBLING UNIT 
Dispenses with High Voltage Transformers 
and Rectifier. Reliable. 

For 2.5 k.v. ... ... ... at 546 

Diagram supplledlwith parts. Chassis extra. 

Mains Transformers, Screened, 
Fully Interleaved and Impregnated 
H.S. 63. Input 200 /250 Out- 
put 250;01250. 60 m/A. 6.3 v. 

at 3.amp., 5 v. at 2 amp: 
51.5. 40. Windings as above 

4 v. at 4 amp.. 4 v. at 2 amp. 
F.S. 2. Input 200/250. Out- 

put 250/01250, 80 m'A. 
F.S. 3.'- Input 2001250. Out- 

put 350/0/350. 6.3 -4.0 v. at 
4 amp., 5 -4.0 v. at 2 amp. 

H.S. 2x. Windings as F.S.2 
100 m /A. 

H.S. 3x. Windings as F.S.3. 
100 m /A. 

F. 6. Filament. Transformer, 
Input 200 /250. Output 6.3 v. 

15/6 
Hall 

Shrouded 

19/6 
Fully 

Shrouded 

19/6 
Hall 

Shrouded 

at 7/6 
F. 12. Filament. Transformer. 

Input 200 /250 12,6 v. tapped 
at 6.3 v. at 3 amp. ... . at 15'6 

F. 24. Filament. Transformer. 
Input 200 /250. 24 v. tapped 
at 12 v. at 3 amp...: ... . at 21/6 

F.S. 43. Mains Transformer. 
Input 200 /250. Output 425/ 
0'425. 200 m /A. 6.3" v. at 
4 amp.. C.T. 6.3 v. at 4 amp.. 
C.T. 5 v. at 3 amp. ... . at 42'6 

F. 30 X. Mains Transformer. 
Input 200 /250, Output 300'0/ 
300. BO m /A.. 6.3 v. at 7 amp., 
5 v. at 2 amp. ... ... ... at 26'6 

C.W.O. (add 1)- in the L. for carriage. 
Over £2 carriage paid). 

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

YOU 
can Coecome 
a first -class 

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

spare -time work. 

T. & C. RADIO COLLEGE 
.....Post in imam ea envelope, id. postage..... 

To: R. Heath Bradley, T.C.R.C., 
50, Harland Road, 

Southbowne, Bournemouth. 

NAME 

ADDRESS 

P./06 

CABINETS & COMPONENTS 

Walnut veneered cabinets approx. I2in. x 
9in. x 7in. deep. 30t -. 
Any type or quantity of cabinets made to 
your specification. (Send a sketch and full 
details.) Send 2/6 for lists and blueprints 
to build either a T.R.F. or Superhet 
Receiver in above cabinet. 

4 and 4 watt A.C. Quality Amplifiers 
with neg. feedback from E5 3s. Od. 5 watt 
Universal similar to above from E3 I6s. 6d. 
15 watt Universal Quality Amplifier with 
Push -Pull output and neg. feedback from 

E9 15s. Full details on request. 
LEWIS RADIO CO. (Dept. KS), 

322, High Road, Wood Green, London, 
N.22. 'Phone : BOWes Park 5997. 

Rack Panel:. Crackle Finish, black or 
grey, other finishes to order. 
19in, slotted to standard'Specification In 18 
S.W.G. Mild Steel. Two long edges folded to 
provide additional strength. 
If in. 3/2 : 311n.. 4/3 : 51. 5'4 ; 71n.. 6/5: 81ín., 
7/6 ; 1011.n., 8/7. 
Chassis. 18 S.W.Q. Aluminium with folded 
and riveted ends. 
8'x 6 "x21.4/9: 10'x 6 "x21' 5'4 

12'x 6'x21"5/7: 12'x 8'x21" 6/4 
14'y 6'x21'7/1: 14 "x10 "x21' 7,9 

17" x SO' x 20' 8/5 
Mall Order Only. 

Terms - Cash with Order. Postage extra. 

BURN ENGINEERING, 
30, Produce Exchange Bdgs., 

0, Victoria Street, 
Liverpool, 2. 

Post, Road, or Rail, Free of all 
cost. 

Electrical equipment of every des- 
cription from a piece of fuse wire 
to a generator plant, no order too 
small or large, a discount on all 
orders. No packing charges. 
Goods dispatched anywhere. All 
makes supplied. Technical infor- 
mation free. 

GENERAL 
ELECTRICAL SERVICES, 

15 Hall Lane, Chingford, 
London, E. 4. 

Telephone: SlLverthorn 5251. 

HIGHSTONE UTILITIES 
Crystal Sets, which are fitted with a perm- 
anent crystal detector. Why not have a set 
in your own room -9/6, post Bd. De Luxe 
receiver in polished oak cabinet. 18/6. 
Post 1/ -. Spare Permanent Detectors. 21- 
each. When ordered separately, 2i6. With 
clips and screws. 2 10 post 3d. Headphones, in good order. 4'8 and 5/6, 
Poste Bd. (better quality, 7 6). New 
Headphones, 10,- a pair. Balanced 
armature type (very sensitive), 12 6 a 
Pair. all post 8d, New Single Earpieces, 
3 6. , Bal. armature type, 4 6 : ex- R.A.F. 
earpieces. 2' -, post 4d. All headphones 
listed are suitable for use with our crystal 
sets. (land Microphones, with switch in 
handle, and lead, 41 -. Similar instrument 
moving coil. 7ß post 6d. 
Sparking Plug Neon )'esters, with vest 
Pocket clip, 3/3, and with gauge, 3'6. post 3d. 
Soldering Irons. Streamlined iron. with 
two interchangeable bits. one each straight 
and curved: 200/250 50 w., 9 -. Standard Iron 
with adiustable bit, 311150v., 60 w.. 9'6. 
Heavy Duty Iron, 150 w.. 12 6. all post 6d. 
Magnets, Small ex. 2in. meters. 1/- each. 
post 3d. Telephone Hand Generator 
with handle, 7/6, post 1/6. Bell. 4'6, 
post 6d. 
Ex- It.A.F. 2 -Valve (2 -volt) Amplifiers, 
can he used to make up a deaf aid outfit, 
intercommunication system. or with 
crystal set, complete with valves. 20' -. 
post 1'6. Ditto, less valves. 10 -. Wooden 
box to hold amplifier, 2'- extra. 
Meters. 10v., 21in. Rectifier (a.cJ. in 
wooden carrying case, 14:6: 15v.. 2fin. 
mïc., 9/6 : 150v., 2ín., mac., 10 - : 3.500v. 
31in., m /c., 20'- ; 6.000v., 31in.. mac.. 57 6 
15- 600v., 2in., Mc. double reading, $ - 
100 m'a., 2M., m;c., 7/6: 3.5 amp. 2in. 
T.C., 5.- ; 4 amp., 20in., T.C. in case with 
switch, 76 : Meter Movements. 2in. size 
with magnet and case (500 microamp), 2 6. 
Units containing two movements. 5 -. All 
meters post extra. Money refunded if not 
completely satisfied. 

IIIOSISTONE UTILITIES, 
58, New Wanstcad, London, E.11. 
Letters only. New Illustrated List sent on 

request with 141. stamp and s.a.e. 

ANOTHER WINNER FROM 
WALTON'S 

Once again we have been fortunate to 
secure another unit which represents 
amazing value today. These are the Transmitter portion of the Type 58 Walkie 
Talkie. To conform to Post Office regula- 
tions these have been partly stripped by 
the Ministry of Supply before release, but 
this only consists of removal of parts, and 
remaining components are in every way as 
new. These compact chassis are ideal for 
Short Wave Receivers, Battery Receivers, 
etc., but they are actually sold by us for 
the parts contained therein, which 
include 

1 .0002 Air spaced variable condenser 
on bkll bearing fitted with slow motion 
drive and dial. 

1 .0025 ditto. 
1 Midget Microphone transformer to suit carbon microphone. 
1 Single pole 8 -way rotary wafer switch 

complete with knob. 
1 2 -pole 6 -way ditto. 
1 Double pole change -over push switch. 
3 Postage Stamp trimmer condensers. 
1 Westinghouse W.1 Westector. 
1 500 Micro -amp. Meter Rectifier. 
2 Octo1 Valve Holders. 
2 20 ohm Volume Controls. (Ideal for 

speaker control.) 
2 Standard Jack Sockets. 
Several Tag Strips. 
1 Double Pole toggle switch. 
About 12 114 watt resistors. 
About 12 Mica. Silver Mica and Paper 

condensers. 
An assortment of Rubber Bushes. 
Several Hundred small screws, nuts. 

washers, etc. 
All these parts can be easily removed 

without special tools and should be as new 
in each case, as these sets have never been 
in use. 
OUR SPECIAL PRICE is 10/6 per unit 

or 2 units for 17/6. 
Send S.A.E. for latest list,. 

WALTON'S WIRELESS STORES 
203 Stavelev Road, Wolverhampton 
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Impressions on the Wax 
Review of the Latest 

THE new Brahms Violin Concerto in D, Op. 77, 
on H.M.V. DB21000 -4 (nine parts on five 
records, one single- sided) is a most im- 

pressive affair. Yehudi Menuhin and Wilhelm 
Furtwangler- and the Lucerne Festival Orchestra 
between them contribute an intensity of feeling 
to this famous concerto which makes the recording 
very important. Many will say this is the finest 
reading of the work at present available. It at 
least 'deserves a hearing by those collectors who 
feel that their own set of the Brahms Concerto 
could not be improved upon. 

A new addition to the " His Master's Voice " 
special list is a recording of Arnold Schonberg's 
" Verklarte Nacht," by the St. Louis Symphony 
Orchestra, conducted by Vladimir Golschmann, 
on H.31 .V. DB9280 -3. This most widely known 
of Schonberg's works is a tone poem which, unlike 
his later work, demands the most modest of re- 
sources : no more than a string sextet, though the 
volume of tone produced by six instruments is so 
small that the composer recommends the use of a 
string orchestra for concert performances. It 
is in this form that the work has been recorded. 

" Concerto No. 3 " was written by Bela Bartok 
in 1945 during the last months of his life. When 
he died he left -the score unfinished by seventeen 
bars which were filled hi by his friend and pupil, 
Tibor Serly. It has now been recorded by Gyorgy 
Sandor (piano) and the Philadelphia Orchestra, 
conducted by Eugene Orníandy, on Columbia 
LX1271 -3. It is interesting to relate that Gyorgy 
Sander was also a pupil of Bartok, and he, Bartok 
and Ormandy were all born in Hungary. 

The cuckoo's note has often been sounded- in 
music. The clavichord composers before Bach's 
day were specially fond of it and men like Kerl, 
with his Cuckoo Capriccio " and Daquin, in 
" Le Coucou," have built up whole pieces on the 
basis of its cry. BeethoVen, in the " Pastoral 
Symphony," gave it a place. " On Hearing the 
First Cuckoo in Spring," by Delius, is a masterpiece 
of suggestion of the bird's song and has now been 
recorded by the Liverpool Philharmonic Orchestra, 
conducted by Sir Malcolm Sargent, on Columbia 
DX 1643. The actual cuckoo plays his part in two 
passages : he first sings his two notes at the interval 
of a minor third and then at major third, sounding 
again and again, each time more distant. 

Vocal 
The Italian hlm " Canzone Eterna " bad its 

première at the Continentale Cinema in London 
early in January. The world- famous tenor, 
Beniamino Gigli, features prominently in this 
picture singing " Mamma " at intervals throughout 
the action -frequently enough, in fact, for this 
attractive song to be considered the theme song. 
" Se vuoi goder la vita " also has a place in the film, 
and those who have heard these pieces perhaps for 
the first time in the film will like to have Gigli's 
latest record of them on H.M. V. DA 5397. The 

Gramophone Records 

record is a typical Gigli recording, even considered 
away from the picture, and no collection with a 
pretension to quality should he without it. 

Another interesting recording has been made by 
Marimi Del Pozo, soprano, who sings -" Lucia di 
Lammermoor " and " Carnevale di Venezia" on 
H.M.V. C3967. This young. attractive soprano 
lives in Madrid. She visited England to 'make 
this recording, but has yet, 'to appear in Great 
Britain in public. She has toured America and 
Scandinavia. . 

" The Spinning Wheel," which has now been 
reissued by public demand, is a traditional air 
sung in the Irish dialect for which it was written. , 

It is sung bythe singer who made -it famous -Delia. 
Murphy. On the reverse side is another traditional 

" Three Lovely Lassies " -H.M. V. BD1256. 
The guitar' accompanist on both sides, Arthur 
Darley, has also made the arrangements. 

Variety 
Donald Peers, who is one of Britain's leading 

male exponents of popular songs, has this month 
recorded " Dear Hearts and Gentle People," 
coupled with an old favourite, " I'll String Along 
with You," on H.M.V. B9877. 

That versatile artist, Ronnie Ronald °, presents 
an Italian and an Irish song in his latest recordings. 
" Song of the Mountains " áchieved popularity in 
the film " The Glass Mountain " find, the number 
features singing, yodelling and whistling. " If I 
Were a Blackbird " on the reverse is based on an 
Irish folk -song. 

On her latest recortling Dorothy Squires gives 
her own treatment to two popular favourites. 
" On the Sunny Side of the . Street " is sung in 
tempo and " Do I Worry " is taken very slowly. 
She is accompanied in both tunes by Billy Reid 
and his Orchestra. 

Dance Music 
Eve Boswell, who made her recorded debut 

with the Geraldo Orchestra last summer, comes 
up with another winner, " Dear Hearts and Gentle 
People," which is enhanced by an immaculate 
orchestral accompaniment on Parlophone Fa.402. 
On the reverse side Geraldo gives us a beautifully - 
scored orchestral performance in waltz time of 
Castiglione's " Serenadf," a Swiss song originally 
published under the title of " Komm Mit Mir." 

l3iulÿ Thorhurn's tuneful and toe- tapping combi- 
nation of organ, dance band and piane this month 
puts its distinctive stamp on new American and 
British tunes. They are " Why Is It 1 " and "Mamma 
Knows Best," on Parlophone F2403. For dance 
fans there is " Dear Hearts and Gentle People " 
and If You Could Care," in dance tempo of Joe 
Loss and his Orchestra on H.M.V. DB6062, and 
" Best of All " and " Time on .My 1-lands," by 
Victor Silvester and his 'Ballroom Orchestra.. : 

Parlophone FB3550. 
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THE HOLIDAYS are on the way! And 
what better company than a Per- 
sonal Portable, especially one made 
by yourself to suit the area you are 
visiting ? PERSONAL PORTABLES 
tells you how, with full data on both 
T.R.F. and superhets of the loud- 
speaker type. Order, 2/8 post free, 
from BRADBOOKS, Sennen, Pen- 
zance, Cornwall. Watch next month 
for the details of an amazing new 
TV book! 

BRITISH SHORT WAVE LEAGUE 
(founded 1935) -over 20 departments 
(QSL Bureau; DX Certificates; Tech- 
nical; Translations, etc.) and monthly 
"Short Wave Review." For member- 
ship details send S.A.E. H.Q., 53, 
Victoria Street, London, S.W.1. 

MATCHBOX RADIO SET. -With the 
aid of our full instructions you can 
build a complete radio set in a 
matchbox, using parts easily obtain- 
able from your radio dealer. This 
is made possible by the use of the 
Crystal -Valve Radar Detector -a 
wartime discovery. Tunes the B.B.C. 
wavelengths and works off a short, 
indoor aerial in many districts. 
Powered entirely by the incoming 
signal, no batteries are required. 
Full step -by-step instructions, work- 
ing drawings, and theoretical wiring 
diagram. Price 2/9, post free. JOHN 
O'BEIRNE (WI, 137 Cotham Brow, 
Bristol, 6. Mail order only. 

NEW R.S.G.B. Amateur Radio" 
Publications.- Simple Transmitting 
Equipment, 52 p.p., 2/3. Receivers, 
96 p.p., 3/9. Both fully illustrated. 
The Transmitting Licence (3rd Edi- 
tion), 1/- (below). 

R.S.G.B. Technical Publications. - 
R.S.G.B. Bulletin, current issue, 1/6. 
Five recent issues, 2/6. V.H.F. Tech- 
nique. 96 p.p., 3/9. Valve Technique, 
104 p.p., 3/9, Microwave Technique, 
68 p.p., 2/3. Transmitter Interfer- 
ence, 32 p.p., 1/6. Service Valve 
Equivalents. 32 p.p.. 1/3. Prices in- 
clude postage. RADIO SOCIETY OF 
GREAT BRITAIN, 28, Little Russell 
Street, London. W.C.1. 

RECEIVERS & COMPONENTS 
COMPONENTS, ETC. -Pots. Colvern, 
250 ohm, 5K., 20K., 1/6; Morganite, 
1M.. 1M., 1/9; Crystal Diodes, 2/8; Mike 
Trans., 2/6; 100 assorted Resistors, 
10/ -; ditto Condensers, 14/ -. Stamp 
for lists. See also this column 
recent issues. Consult us for HRO 
Receivers, Coils, etc. 6d. post on 
orders under £1. C.W.O. ELDRIDGE, 
254, Grove Green Rd., E.11. (Ley. 
4986.) 

SNIP ! 1 Don't miss these -FEW 
only R1116A Battery Double Super - 
hets; 7 bands, 142 K /cs -20 M cs, 8 
valves, good condition (working order 
not guaranteed). Bargain price while 
they last. £5/151 -, carriage paid. 
ANGLIN, 106, Cleethorpe Rd., 
Grimsby. 
S'HET COILS, 3WB 465kc. with dia- 
gram, 2/6 pair ; Kit of Parts for 
Widget Coil Pack, LMS (iron 
cored), 465kc, 9/6 ; IFT's, 6/- pair : 

ex -RAF Output Trans., 9d. ; .1 /.1. /1. 
3d. ; Sleeving, 6d. doz. yds.: 16 -16 x 
350v Electrolytic, 2/6 ; .01 450v TUB. 
2/9 doz. Send for cheapest list in 
England. SUSSEX E:8ECTRONICS, 
LTD. (P), Riley Road, Brighton. 7. 

2/- DOZ. 20pf. Ceramicons ; 2/6 doz. 
Dubilier .01 mid, mica, wire ends ; 

3/6 doz. Sprague .01 mfd 10110v. Mica - 
mould .1 mfd 350v ; 4/ doz. T.C.C. 
.1 mfd 500v T.R.F. Coils with re- 
action winding, boxed, with circuit 
4/9 pair, 70 -400pf }170 -900pf Cera- 
mic Padders, 1/3 ; 50 +50pf Ceramic 
.Trimmers, bd. P.K. Screws. 2/- 
gross ; 48. Sleeving, 1 m.m.. 1/- doz. 
yds.; - etc. -Lilt from T. HOWELL & 
CO., 29 Rd., Brighton. 

nkrtr 

RATES : 31- 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. 

WE DON'T SELL JUNK but can offer 
unit you 

with magnetic 50head 
single record 

£5/3/2, with 
crystal head £5/17/6; AC47 Induction 
Motor (less head), but with auto - 
stop, £7/6/2; RC49 Autochanger, cry- 
stal head. £14/6/8; RC500 Auto - 
changer, crystal head, £10/15/ -; 
Armstrong Chassis, " 83," £18117/1; 
" 103," £24/7/6; 125," £41/1/ -; 
Speaker Units: Wharfedale Golden, 
l0in., £3/15/; Truvox BXII, 12iii., 
£2/5/ -; Celestion P44, 12in., £3/15/ -; 
Rola 012, £61101 -; Extension Speakers 
with volume control, 5in. unit 39/8; 
6(in. unit, 49/6; 8in. unit 84/; Pifco 
A.C. /D.C. Radiometer, 25/ -. Terms 
cash, or easy terms. Carriage paid. 
Lists available, ld. stamp please. 
Mail order only. JAMES H. MARTIN 
& CO., 58, Capworth Street, London, 
E.10. 

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, Lancs. 
MIDDLESBROUGH. -Large stocks of 
Components and Radio Kits ; 

" Osmor " Coil Packs, 30/- ; Amplion 
Test Meters, 1.000 o.p.v.. 67/6 ; Dials, 
11/9 ; Denco Kits from £8/17/6, plus 
tax. Call in and discuss your prob- 
lems. PALMERS, 114. Waterloo Road. 

5 CORE CABLE, rubber insulated, 
9/012 colour coded, rubber covered, 
35/- 100 yards ; 7 core ditto, but 
cellulose covered, 45/- 100 yards; 
stamp samples. Belling Lee type 
5 pin Plugs and Sockets, 80/. per 
100 ; 7 pin ditto, 100/. per 100. High 
grade Panel Lights. frosted domed red 
glass crystal, plated bezel, M.B.C., 
80/- per 100. £14 for 400. Ceramic 
EF50 Holders, 25/- per 100 ; VCR97' 
Holders. 18/- per dozen. Throat 
Mikes. 16/- per dozen. A. McMILLAN, 
5. Oakfleld Road. Bristol. 8. 

NEW BOXED VALVES : 1R5, IS4, 7/6; 
807 (U.S.A.). 6J5GT, 6K8M, 6VIG, 
5Z4M, 6N7M, 6AG7M, 6J7M, 6SN7GT, 
6SL7GT, 6SJ7GT, 6B8G, 5U4G, 6K7G, 
1T4, 155, VP21, QP21. 6/6 each. Valves, 
unboxed, but guaranteed : EA50, 3 / -; 
EK32, EF39, EF36. EBC33, EL32, EF50, 
KTW62, VP23, TT11, 12A6M, 12SC7M, 
6AC7M, 65157M. ML6, 8D2, 4/ each ; 

13H63. L63, 6J5G, 6C5G 9001. 9003, 
5R4GY, HL23DD, 5/- each ; X65, X66, 
ECH35, VU111, VÚ133, TH233, VP133, 
6/6 each ; 6L6G, 7/6; FW4(500, 8/6. 
Miniature I.F. Transformers, 1 13/16 - 
in. x 13 /16in. x 13 /16in.. list price 
21/- per pair, our price 15/- per pair. 
New boxed 5in. P.M. Loudspeakers, 
less transformer. manufactured 
specially for portable receivers, list 
price 25. -, our price 15/ -. R1125 
Receivers with two 8D2 valves (guar- 
anteed). LF transformer 13;1), cera- 
mic valveholders, etc., in watertight 
cases, could be converted to television 
pre -amp. only 10/ -. T1154 Transmit- 
ters, less valves and meters; these 

bands the amateur ands and can 
easily be put in working order, or 
broken up for components, which are 
worth many pounds, 45/-, TR1196 
Transmitters with EF50, EL32 and 
TT11 valves (guaranteed).' etc., 15/.. 
Volume Controls. less switch, lin. 
diam., 50K, 100K. 200K, 250K. only 
1/6 each. Twin Plastic Flex, various 
colours, 3/- per doz. yards, or 18/6 
for 100 yd. coil, sample sent on re- 
quest. All goods post free. Send for 
free lists of other bargains. S.A.E. 
with inquiries, please. ELECTRAD 
RADIO, 64, Gt. Victoria St., Belfast. 

SIGNAL GENERATOR. -The now 
famous Homelab Signal Generator. 
moderately priced at £6/11/ -, plus 
5/- for postage and packing, has the 
refinements of an expensive instru- 
ment at a fraction of the cost. 
Check the specification: -1: Fre- 
quency coverage 100 kc /s to 130 Mc/s. 
in 6 ranges ; 2: Modulation 30% at 
400 c.p.s., with provision for external 
modulation or unmodulated carrier ; 

3: Coarse and fine attenuator 4: 
Output impedance 10 ohms ; 5: Low 
leakage -R.F. oscillator ' d o u b l e 
screened ; 6: Very stable R.F., oscil- 
lator protected by buffer stage ; 7: 
Accuracy of calibration 1% (operates 
from A.C. mains 200 -250 volts). '8: 
Twelve months' guarantee. Do not 
be deceived by the very low price. 
This is really a first class instru- 
ment, and by dealing directly with 
the manufacturers you save approxi- 
mately £8. The high standards of 
design and workmanship will satisfy 
the most critical. Send s.a.e. for 
full technical specification, enclos- 
ing P.O. for 2/6 if you want circuit 
diagram. Owing to the very large 
demand for the Homelab Signal 
Generator there is some delay in 
delivery, but all orders are being 
dealt with in strict rotation. This 
instrument can be seen at the 
following address: Homelab Instru- 
ments. 374. High Road, London, E.11. 
Orders and enquiries can only be 
accepted by post and these should be 
addressed to HOMELAB INSTRU- 
MENTS, 116. Grove Road, London, 
E.17. 
MIDCO AMPLIFIERS, AA /55 watt hi- 
fi model, superb chassis, £5/10/ -, or 
with bass and treble tone controls. 
£5/17/ -; AA /10 10 watt with twin 
input faders and tone control. £10; 
PA'12T. superior instrument in smart 
case, with bass and treble tone con- 
trols. twin input faders. £14. These 
amplifiers are of outstanding value 
and can be classed with instruments 
at much higher prices. All ampli- 
fiers are guaranteed for 12 months.. 
Trade terms. Catalogue gratis. 
MIDLAND RADIO COIL PRODUCTS. 
19. Newcomen Road, Wellingborough. 
97/6, Charging Switchboards, 12/32v. 
500 and 1,260 watts, -amps. cut -outs, 
fuses, resistances. etc., 4 take -off 
superb unit, in case. 75/ -, Dynamos. 
24v, 1.000w. 9in. x 7in., ein. spindle. 
Rotary Converters, from 1 -12kw, 110 
and 220v D.C. to 24/35v D.C., £5- 
£15. Motor Generators, 1 -6kw, 110 
and 220v D.C. to 24/35v D.C., £5- 
£59. Mains Transformers, 1 -200 KVA. 
from £9 /10 / -, all types. POWERCO. 
Wandsworth Town Station, London. 
S.W.18. (BAT. 5234.) 
50 ASS. RESISTORS, 5/- ; Bakelite 
Terms., 4d.; Nuts. Bolts, etc., 6d. box, 
1/6 lb.; Toggle Switches, 9d.; Midget 
Output Trans., 2/ , List 21d. 
CARTER'S, 67, Bell Lane, Marston 
Green. Birmingham. 
T.V. LINE O.P. Valves, KT44, EHT 
Rects, 5Z4G, 72, VUI20, 5/- ; CV63. 
2/6; CV73, 3/6; Dust Cores, 10d. 
dozen. Small 4p 2w Rotaries. with 
knob. 94. Meter Jacks, 2 break, Od. 
Morse Keys, brass. 1/6. No C.O.D. 
S.A.E. lists. ANNAKIN, 25. Ashfield 
Place. Otley. Yorks. 
P.M. SPEAKERS (ex- Service), 8in. 
Tannoy in cabinets, tested: guaran- 
teed. Only 16/6. C.W.O. Post paid. 
W. JOHNSON, Radio Corner, Ler- 
wick, Shetland. 
PHOTO- ELECTRIC Meter Compon- 
ents.- Selenium Light Cell, 6/6 ; 
Micro -amp. Meter Movement, 10/6 ; 
Perspex Instrument Case. 9/ -; Assem- 
bly Instructions. 2/6. S.A.E. full 
details. G. R. PRODUCTS, '78, 
Repton Rd., Bristol, 4. 
EVERYTHING for Radio Construc- 
tors, Condensers, Coils, Valves. Resis- 
tors, etc. Send stamp for list. - 
SMITH, 98. West End Road, More- 
cambe. Quick service. 
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SUPREME RADIO, 746s, Romford 
Road, Manor Park,- London, E.12. 
(Tel.: ILF. 1260). Midget Valves: 
IT4, 1S5, 1R5, 1S4, 7/- ea. boxed. 
0.0005 mfd, Mica Dialectric Variable 
Condensers, 2/9 ea. 2 }in. and 3in. 
Moving Coil Speakers, 2-3 ohm, voice 
coil, 14/11 ea. Midget Personal Out- 
put Trans. for DL92, valves, etc.; 
really tiny, 4/- ea. B.7.G. Amphinol 
type Valve Holders, 9d. ea. # watt 
Resistances: 10 ohm, 22, 47, 27, 82, 
120, 180, 250, 330, 390, 820 ohms, 
1K, 3.9K, 11K, 410K and 10 megohm. 
1/9 doz. or assorted doz., 18/6 gross 
only. } watt Resistances, 2.2K ohm, 
6.8K, 16K, 18K, 33K, 100K, 150K, 
220K ohms, 2/- doz., or assorted doz., 
211- gross only. 1 watt Resistances, 
220 ohms. 270, 470, 1K, 3.3K, 8.2K. 
18K, 33K, 56K, 68K, 1 meg and 2 
megohms, 4/- doz., or assorted doz. 
only. Mica Cond.: 40PF, 50PF, 60PF, 
65PF, 70PF, 305PF, 307, 500, 530, 570, 
590, 1,800 and 4,550PF, all at 2/8 doz. 
or assorted doz. only. CV102 Crystal 
Diodes, 2/6 ea. 4in. bore brass 
bushed brown Knobs. 2/- doz. ,200v, 
120 MBA Selenium Metal Rectifiers 
or 250v 75MA, 4/. ea. I meg. Carbon 
and 5 k -ohms Wi W Vol. Controls, 1/- 
ea. 3 meg Var. Carbon Controls, 
71íd. ea. Noise Suppressor Units, 
consisting of 2, 0.1 mfd Cond. and 
Iron -Cored Choke. Od. ea., 5/- doz. 
100k -ohm Long Spindle Vol. Controls 
with S/P switch. 2/6 ea. 0.25 meg 
Vol. Cont., less switch long spindle, 
2/- ea. Terms C.W.O. No C.O.D. 
Send 6d. extra for postage orders 
under £5. 3 }d. S.A.E. all enquiries 
and lists. - 

A.C. / D.C. MULTI METERS, 17 ranges 
small size. movement 200 osA.M.C. 
ranges. A.C.'D.C. volts 10, 50, 100, 
500, 1,000v, at 4,500 ohms per volt. 
D.C. current, 1, 10, 100, 500ma. Resis- 
tance 0 -5,000 ohms, 500,000 ohms, 5 
megohm. All- self contained. Price 
£5 /10 /- complete. Send S.A.E. for 
illustrated leaflet. C. & W. ELEC- 
TRONICS, 17, Cross Street, Owestry, 
Salop. 
MAGNETIC SOUND Recording Wire, 
stainless steel, temporary wooden 
spools, approx. 1} hours running 
time at 2ft. per sec.; 14/- per spool. 
A. SMART, 40, Grange Rd., Hales - 
owen 
BRAND NEW GOODS : Mains Trans - 
formers, fully interleaved and im- 

, pregnated. primaries 200 -230 -250v 50 
c /cs, screened, half shrouded drop 
through types, 260- 0 -260v 70m8, 6.3v 

, 3a. 5v 2a, qualrad, 12/11; 350- 0 -350v 
100ma, 4v 4a. 4v 35, 13/11 ; 250- 0 -250v 
Boma, 6.3v 6a. 5v 3a, for 1355 con - 
version, 21/11; 350- 0 -350v 100ma, 6.3v 
aä; 5v, 2a, 19/11; 350- 0 -350v 150mä, 
6.3v 4a. 5v. 3a, 28/9 ; midget. 250 -0= 
250v 6ema, 613v 2a, 5v 2a. 14/9 ; fully 
shrouded, upright mounting types. 
midget, size approx. 21 x 3- 34in.. 15/6; 
standard 350- 0 -350v 100mä, 6.3v -4i 
3a c.t., 5V -4v 3a, 21/9; 350 -0-3501 
120ma, 6.3v 4a, 5v 3a, 25/ -; 350- 0 -350v 
150ma, 6.3v 48, 5v 3a, 27/9; 250- 0 -250v 

.Oma. 6.3v 6a. 5v 3a, for 1365. 2319 ; 
425- 0-425v 200mä, 6.3v -4v 4a c.t., 
6.3v -4v 4a c.t., 5v -4v -3a,' 41/9 ;. drop 
through type. 350- 0 -350V 80ma. 6.3v 
3a. 5v 2a, 14/11. Resistors, 47K. 1 

meg, 4 watt. 91- per 100. P.M. 
Speakers, 5in. Plessey. with trans. 
17000 ohms). 12/6 ; 64in. Goodmans. 
2 -3 ohms. 11/9 ; 8in. Plessey. 2 -3 
ohms, 13/9 ; 10in, Trpvox, 2 -3 ohms. 
18/9. Push Pull Output Trans., 8 
watt tropicalised, 6v6s -to 3 ohms, 319. 
Smoothing Chokes. 60ma, 400 ohms, 
15h, 4/9 ; 100mä, 300 ohms, 10h, 
tropicalised, 6/9. Centralab Volume 
Controls, .5 meg, with switch and 
standard length spindle, 3/9 ea., 30/- 
doz. Metal Rectifiers, small, HW, 
250v Boma. 4/3. All goods guaranteed. 
Bargain list 3d. Special list for 
trade. C.W.O. or C.O.D. over £1. 
Postage extra. E. POWELL. 15. 
Queen Square, Leeds. 2. (Callers 
welcome 9 a.m. to 5.30 p.m.) 

DUKE & CO., 219, Ilford Lane. 
Ilford 0295), Essex. Summer Price 
List now available. 100 new Resis- 
tors, all popular sizes, # watt to 1 
watt, 10/ -. Phone bargains: single 
unit, L.Rest, on metal headband, 
collapsing, 1/9; D.L.R.5 balance unit type-L.R., pair 3;6; Standard L.R. 
type, 266; Moving Coil, complete with 
M'C mike, 8/8; Tannoy R.N. pattern 
with mike,- 8/6. Valve Price Reduc- 
tions: 6V6, 6F6, 6K8. 6K7, 6Q7. 
KT33C, 5/9 each. 5 -Het Set T.H.132, 
VP133, HL1330D, PEN383, at 5/9 
each. Enquire for any type you may 
require. Condensers- Bargain parcel: 
25 mfd. 25v, and 4 mfd, 200v, 3 of 
each for 3/ -. Best makes. 16 + 8, 
450v, 2/6; 16 + 16, 3'6, 8 ± 8. 3/6; 
8 mfd, 2/6; E.H.T. 2K trans, 19/6 or 
plus 2 -0 -2 heater, 27'6. Crystal Sets - 

You are still ordering these at 8/6. 
Extension Speakers, in cabinet, new. 
14/6. Speaker Trans. Standard matching 2/6. Gram-Motors, A.C.. 
new, complete with turntable, 39/6, 
P.T. 20/ -, Cash with order please, 
plus postage. Stamps only for lists. 
All orders have money back guaran- 
teed. 
SWITCH UNITS. -Two switch units 
complete with knobs mounted in a 
metal box Bin. x 34in. x 1 #in.; each 
unit consists of 8 2 -wafer each 21- 
way, single pole switch 'and a tapped 
resistor ; by removing one switch and 
fitting a suitable meter the case and 
remaining switch could be turned 
into a multi -range test meter; these 
switches and tapped resistors could 
not normally be obtained at a price 
approaching ours; each one is brand 
new and unused, packed in a sealed 
carton. Price 2/9 each. Postage 
paid. S.A.E. for a copy of our Super - 
Detailed List. WILFLO PRODUCTS, 
222. Gorbals Street, Glasgow, C.5. 
P.M. SPEAKERS : 5in. Rola in case 
17/6; Condensers, paper block type, 
8 mfd. 750 volts, 10/6; Co -axial Cable. 
75 ohm, 10íd. yd.; Valves : 6V6 7/8, 
5U4G 7/6, SU2150A 12/6. E"SO 5 / -, 
EA50-3/8, DI 1/9, 807 10/6. 6F6 16/6; 
W3737 Receivers, 5 -Valve Superhet, .4 
to 10 M /cs including valves, less 
power pack, £3; Voltmeters, 0 300 
A.C. moving iron, 2 1-in. flush, 17/6, 
3(in, surface type 22/6, 0 :250 moving 
coil rectifier type, 3kin. flush 30, -. 
WILCO ELECTRONICS, 204, Lower 
Addiscombe Road. Croydon. 
ALL-WAVE Diode Ibatteryless) Kits. 
17/6. Gen. and List, ld. Matchbox 
size Kits, 3/3; 200 -550M. Kits, 3/9. 
ALEXTONE, Hilivvorth, Longdon, 
Glos. 
SPECIAL RECEIVERS, test gear, 
electronic apparatus, experimental 
and design work. -If you have a 
problem which needs expert hand - 
line. write in first instance to J. 
MORT. R /e., a.DLLE.E.. ECM, 
FIT, ! I .. 16.C.1 

CL ARANCE SALE 
Guaranteed Bar ; airs 

2 Volt 20 A.H. Aces.. 6,13.d. each. Heavy 
Alnico Magnets, lift 50 Ills.. 743 each. 
20 Contact Stud Switches, 3/67. each. 
Bomb Timers. 9.60. each. Air Pumps, 
19/80. each. Capillary Thermometers, 
94d. each. E24 Camera Magazines, 
2'80. each, and a large selection of 
equipment of all types. 
S.A.E. for a copy of our Super Detailed 
List. Something for Everyone. 

HAVE A GO WITH WILFLO. 
WRITE NOW. 

WILFLO PRODUCTS 
222. Gorbals Street, Giaigow, C.5 

SOUth 2385. 

" TELEVISION SPECIAL !"-In res- 
ponse to 1,000 ! ! requests, we now 
offer the E.S.3 " Foundation Kit " ; 
uses VCR 97 tube Inot radar con- version). Send large S.A.E. for 
illustrated brochure. Dept. P.W -, T -H 
PRODUCTS, 92, Leathwaite Road, 
S.W.11. 
PRACTICAL WIRELESS Televisor 
Aladdin Former, with core, 16d. ; Tag 
Ring, 2'd.; Set of Coils, London, 
16/6; Chassis. £4 ; Mains Trans- 
former, 350 -0-350 250ma, 5v 2a, 6.3v 
4a, 6.3v 4a, 68/6; Choke, S.A.E. list. 
R. F. SHILTON, 19. Clarendon Road. Salisbury. Wilts. 
.2A DROPPERS, 1/6; 50ft. Aerials, 
1/ -; Plastic Cov. Connecting Wire, 
25 yd v. 2'6. R. E. HOPE. Beninvton. 

REPAIRS AND REWWINDS 
" MOTO W IND SERVICES." -Frac- tional H.P. Repairs, Armatures, 
Fields, Coils; 7 day service. 27, Grosvenor Street: Cheltenham. 
REPAIRS to loudspeakers. Cones, 
coils fitted. Fields altered, rewound. Output- transformers, clock coils. 
Prices quoted. Satisfaction guaran- 
teed. L. S. REPAIR SERVICE, 49, Trinity Rd., Upper Tooting. S.W.17. 
!'Phone: Balham 2359.) 
VACUUM CLEANERS and Gram. Motors, repairs our speciality. Arma- ture rewinds, new bearings and com- mutators fitted, also transformers 
rewound, speakers repaired. Com- petitive prices, Trade enquiries invited, 2 to 5 days c.o.d. service. 
Send s.a.e. for price lists to: A.D.S. 
CO. (V.E.M. Dept.), 261 -3. Lichfield Road. Aston. Birmingham. 6. Est. 1935. 

EDUCATIONAL 
TELEVISION. -The Gothic Television School specialises solely in training 
in television. Courses assume no previous television knowledge and provide guaranteed for Brit.I.R.E. and R.T.E.: examinations. 
All tutors possess university degrees and /or corporate membership of professional institutions and are appointed individually to postal course students to ensure complete and thorough training. Principals, 
M.B.E.. B.Sc., M.Brit.I.R.E., educa- tion committee members, etc. Num- erous well -known companies have adopted the School's Basic Television Course as standard television train- ing for their staffs. Moderate fees. Details from GOTHIC TELEVISION, 
SCHOOL, 13, North Ave., London, 
W.13 
WIRELESS. Land, Sea and Air. Stu- dents, both sexes. from 14 years trained for good appointments in all branches of radie. Low fees. Boarders accepted. Stamp for Prospectus, WIRELESS COLLEGE. Colwyn Bay. 
THE INSTITUTE of Practical Radio Engineers have available Home Study Courses covering elementary, theo- retical, mathematical, practical and laboratory tuition in radio and tele- vision engineering; the text is suit- able coaching . matter for I.P.R.E., Service entry and progressive exams. Tuítionary fees at re -war rates are moderate. The Syllabus of Instruc- 
tional Text may be obtained, post 
free. from the SECRETARY, Fairfield 
Road. Crouch End, N.8. 
MERCHANT NAVY AND AIR RADIO. 
Here is an opportunity to train as Radio Officer 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 " Radiocerts " po$$tail -t eouiwe4. 
Prospectus: Director, THE..WIß.ELES,S 
SCHOOL, 21, Manor Oa n Holt.e- 
Tay, London, N.7. ARC 3694. 
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accumulator. 

MERCURY 
BATTERIES-the 
of 
infinite 
sealed 
H.T. 
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manufacture. 
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RECEIVER 
of to -day's greatest 
this miniature 
tions receiver, 
9 2 v. valves, 
4.2 -7.5 and 18 
kc/s I.E.). 
k circuit and connecting 
35, -. Unused 

r 

\a ', 
. 

sf ! + 
\ ( 

j 
t ., i.) 

TYPE 21. Oae 
bargains, 

communica- 
complete with 

covers from 
-31 rs 

Complete with 
data, 

condition. t ! 9V.* wP tl r/ Ilr 

i'4) . 
'IY,. 

VER TYPE 18. With 
operated valves. 

superhet covers from 6 -9 
s., but may be modified 
other frequencies : the 

kcIs I.F. , and TWO R.F. 
make it the ideal founda- 

conversion unit for conversion 
but it is ready for 

when batteries are con- 
Complete with 

and connecting data. 
Or, 

battery 
with 

31 /6tery 
and 

TYPEH.T. /L.T, 
NEW type 

dry battery, with an 
shelf -life, these 

units deliver 94v. 
and 1.3 v. L.T., sufficient 

1.4 v. valves. Of recent 
OUR PRICE. 

VIBRATOR PA('K 21. De- 
signed for the above receiver, 
the output of this 6 v. input 
unit (150 v. at 40 mA.) makes 
it suitable for most small 
receivers. In new condition. 
59 6. 
5711)(i ET MO'l'OItS. Mid - 
get Win. dia. x 21in.) motors, 
these will operate from 27 v., 
and develop 1 135 h.p. ! 

They are supplied complete 
with a small removable fan, 
and will find a variety of 
uses in every home or work - 
shop. AS NEW. ONLY 9/6. 
(U.S. manufacture.) 

M ID (5 E T A C C UM U - 
I.ATORS, measuring 11 x 
11 o 4i in- these were made by 
Exide and Oldham, to rigid 
naval specifications : 3AH 
capacity. they are BRAND 
NEW and require only the 
addition of acid. Price 2'6 
each, or a crate of 12, 20' -. 

All good's ,olr , used unless 

RADIO EXCHANGE CO. BEDFOèD EPhone 5568 

DON'T WANDER IN CIRCLES 

p KEY 
) 

pOS1T1 

GET THERE 

-DIRECT! 
The quickest way to the top is by 
studying at home in your spare 

time, guided by the world's most successful correspond- 
ence college. Individual tuition by experts fits you for 
highly -paid key positions, prosperity and an assured future. 
Write TO -DAY for FREE advice on the work that in- 
terests you. 

CHOOSE YOUR CAREER 
Blue Prints. Radio Service Engineering. 
Book- keeping. Mathematics. 
Carpentry and Joinery. Matriculation. 
Civil Engineering. Plastics. 
All Commercial subjects. Wireless Telegraphy and 
Shorthand (Pitman's). Telephony. 
Telecommunications (City Surveying. 

and Guilds). Teachers of Handicrafts. 
Draughtsmanship. Television. 
If you do not see your own requirements above, write to us 

on any subject. Full particulars free. 

To DEPT. 104, THE BENNETT COLLEGE, LTD., 
SHEFFIELD. 

Please send me (free of charge) particulars of 

I 

Your private advice about 
(Cross out line which does not apply.) 

Name 

Address 

LASKY'S RADIO 
I.F.F. RECEIVERS. Brand New and Unused. Supplied in 
Maker's Original Cartons. Contains 8 new valves : 4 SP41 : 1 
EA50 : 1 VR78 : 2 CV6. Also hosts of components. coils. con- 
densers, resistances, switches. etc. A motor generator with an 
input of 24 volts and output of 480 volts. - 

LASKY'S PRICE 19/11 Carriage 8/6 extra. 
AMERICAN AIR CORPS RECEIVER TYPE 86624A. 10 
Valve superhet, frequency 100 -156 me /s. Valve line up : 3 9003: 
1 9002 ; 1 12C8 : 3 12SG7 : 1 12J5'; 1 12AH7. Dozens of useful 
components, coils. variable condensers. etc. Size : 151in. x 7$in. x 
6in. Weight 28 lbs. Supplied less the buzzer. 
LASKY'S PRICE 19/11 Carriage 5/- extra. 

FOR CALLERS ONLY. SPECIAL CLEARANCE' OF ODD 
EX- GOVERNMENT CHASSIS TOO NUMEROUS TO LIST. 
Some partly stripped, others complete. Indicators. Receivers. 
Transmitters. Modulators. etc. 
Prices range from 1,6 upwards. We strongly recommend you 
to pay us a visit and see for yourself the bargains available. 

BRAND NEW AND UNUSED. In Maker's Original Carton. 
Ex A.M. Unit Type 567 crww. Containing 11 new valves : 2 57.40 ; 

2 5174G : 1 VU120 ; 1 6X5GT ; 1 EF50 : 1 EF55 : 1 6V6G : 2 VS70 
(voltage stabilisers). Dozens of various components. £ncluing high 
voltage condensers, chokes, pot, /meters, resistances. condensers 
(8 mfd., 500 v.w.). etc. Totally enclosed in metal case, size : 12 x 
111 x 6 in. Weight 40 lbs. 
LASKY'S PRICE 49/6 Carriage 5/- extra. 
V.H.F. RECEIVER UNITS. These units are partly stripped 
but contain a wealth of components. resistances, condensers. coils. 
I F transformers. etc. Also 4 valves ; 2 EF39 : 1 EBC33 : 1 EL32. 
Overall dimensions ill x 71 x 6 in. 
LASKY'S PRICE 10 /- Carriage 2 6 extra. 
SPECIAL (BARGAIN PARCEL FOR PER-SONAI. SET CON - 
STRUCTORS. 1 Pair Wearite Miniature I.F. Transformers. 465 
kc's. 4 Button Base Valve Holders. 1 Miniature .0005 mfd. two gang 
tuning condenser. 1 31ín. Miniature Speaker. 
LASKY'S PRICE FOR THE PARCEL 35/- Post Free. 
Send a 21d. stamp with your name and address in block letters please 
for a copy of our current list of Es- Government Bargains, The 
Lasky's Radio Bulletin. 

LASKY'S RADIO 
370. HARROW RO V), PADI)INGTON, LONDON. W.9. 
(Opposite Paddington Hospital). Telephone : CUNningham 1979 

Hours : Mon. to Sat. 9.30 a.m. to 6.p.m. Thurs. Half -Day. 

The Principles of 
Television Reception 

By A. W. Keen, M.I.R.E., A.M.Brit.I.R.E. 

The author is a practising electronic research engineer 
and has produced a thorough, systematic work 
covering American as well as British practice. The 
entire receiving system is examined stage by stage, 

with diagrams, and complete circuits are given of 
four up -to -date commercial receivers. A chapter on 

colour television is also included. Profusely illustrated. 
301- net. 

" Very well written and arranged . . . can be 

thoroughly recommended to the student and service 

engineer ... extremely well illustrated. " -WIRELESS 
AND ELECTRICAL TRADER. 

Obtainable from booksellers. Published by 

SIR ISAAC PITMAN & SONS, LTD., 
Parker Street, Kingsway, London, W.C.2. 

J 

www.americanradiohistory.com

www.americanradiohistory.com


iv C 

PREMIER l 
MORRIS & CO. (144_. 

We are now supplying 
NEW LONG RANGE TELEVISOR KITS 
For the London or Birmingham frequencies at the same price as the standard kit. £17 17s. Od. 
5 Easy to Assemble Kits are supplied 

Vision Receiver with valves, E3 I3s. 6d. (Carriage 216) 
Sound Receiver with valves, E2 I4s. 6d. (Carriage 216) Time Base with valves, E2 7s. 6d. (Carriage 216) 
Power Supply Unit with valves, E6 3s. Od. (Carriage 51 -) Tube Assembly, E2 18s. 6d. (Carriage and packing 216) This unit includes the VCR 97 Tube, Tube Fittings, and 
Socket and a 6in. PM Moving Coil Speaker with closed field for Television. 

The Instruction Book costs 216, but is credited if a Kit for the complete Televisor is purchased. 
Any of these Kits may be purchased separately ; in fact, any 
single part can be supplied. A complete priced list of all 
parts will be found in the Instruction Book. 
20 valves are used, the coils are all wound and every part is 
tested. All you need to build a complete Television Receiver 
are a screwdriver, a pair of pliers, a soldering iron and the ability to read a theoretical diagram. 
WORKING MODELS CAN BE SEEN DURING TRANSMIT- 
TING HOURS AT OUR FLEET STREET AND EDGWARE 
ROAD BRANCHES. 

TV PRE -AMPLIFIER FOR FRINGE RECEPTION 
AREAS. We can supply the complete kit of parts to make this wide band width Pre -Amplifier, using 2 EF54 Pentodes. 
Powered by the TV Kit, it is completely scr eened. With 
all parts, valves, chassis, diagrams, etc., 271b. All parts 
available separately. 

MAGI 
picture size 

WHITE RUB6tK f 
METER KIT. A FERRA..: 
with separate high stability 
measure, 15, 60, 150 and 600 v. D.t. 
2jin. 101- the complete kit. 
PREMIER MIDGET RADIO K "j 
production, we are now abt'tb 
reduced price. Including an attractive 
long x Sin. wide x 6in. high. The valve 
6V6 and a Selenium Rectifier in-the A.C. t 
617, 25A6 and Selenium Rectifier in the A. 
Both are for use on 200 to 250 volt mains. Th- 
aced and the receiver presents a very attra 
Coverage is for the medium andaong v. r 
Complete kit of parts with cabinet anti-4.9:,., 
including Purchase Tax. yt' 

R107. One of the Army's Finest 
Receivers. (See " W.W." August, 194 q 
9 valves, R.F. amp. osc. Frequency Change ç 
2nd Detector, A.V.C. Af. amp. B.F.O. A. C ,ç= 
or 12 v. accumulator. Frie4uency range Ç 2' 
mcls to 2.9 mcls, 3.0 to 1.2 mils. Monitr c: C píete. Write for full details. Price ° O E ,c 
carriage and packing. O 

Have you had details \or'ft 
PREMIER MAGNETIC TE''. 

,N 4, 
,N v c Using 9in. or 124 

The New Premier Catalogue, now POST ORDERS TO 167, LOWER CLAPTON RD., E.S. 
ready, includes all the new TV Kits, CALLER$ TO 15213, FLEET ST., E.C.4. Central 2833. Receiver Kits and thousands of com- NEW BRANCH : 207, EDGWARE RD., W.2. Ambassador ponent bargains. Send 3d. for copy. This Branch is open until 6 p.m. on Saturdays. 

A CAR OR 

WIRELESS 4i= 

BATTERY 
CHARGER 
FOR 716. 

LAMP 

^SWITCH ¿y 

CAR BATTERY 

When writing the title, we are 
assuming that the constructor will 
already have in his junk box such 
items as a mains transformer giving 4 v., a lamp holder 
and odds and ends in the way of wire, etc. If you haven't 
got these items already, then, of course, it will cost you 
more than 716d., which is just the price of the Mercury Rectifier, but not a lot more, for we can supply a suitable 
mains transformer for 6/6d., and a switch for I /6d., a 
lamp holder for 9d., a pair of bull -dog clips for connecting 

to battery for r / -. Wire, ad. per yard. 
The Mercury Rectifier is, of course, suitable for many other 
jobs. Its data is as follows : Filament volts 4 v. Filament 
Current 9 amps., peak plate voltage 2,000, peak plate current 
2.5 amps. Official price several pounds each, our price, 
7 /6d., six for fa. All are Brand New and in Original 

R0; Cartons. Any faulty will be replaced 
ti within three days. This is one of our many 

Sale Bargains. SenLd 
isi'd. 

for special " Sale 

PR CSISIONEO111PMIN7' 
I 7, Electron House, Ruislip Manor, Middx. 

MERCURY 
RECTIFIER 

'. 

FREE To AMBITIOUS 
ENGINEERS 

? Have you sent for your copy ? 

'ENGINEERING 
OPPORTUNITIES' 

f This 176 -page Book 

is a highly informative 
guide to the best -paid 

'g 

Engineering Posts. ..It 
tells you how you can 

s quickly prepare at home 
3 

on - NO PASS -NO, 
FEE " terms for . a 
recognised engineering 
qualification,outlines the 
widest range of modern 
Home -Study Courses in 
all branches of Engineer; 
ing and explains_ the 
benefits of Our Employ_ 
silent Dépt. if you'.re 
earning less than £105a. 
week you cannot afford 
to miss reading..this 
unique book. Send for 
your copy to -day- 
FREE. 

FREE COUPON - - -_ -; 
Please send me your FREE 176 -page. 
ENGINEERING OPPORTUNITIES ".. 

;NAME 
`ADDRESS v. 

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

40913, Shakespeare House, . 
17119, Stratford Place, London, W.1 

W I ICH IS 
YOUR PET 
SUBJECT? 

Mechanical- Eng: 
Electrical Eng. 

civil:Engineering 
Radio Engines in 
Automobile 

Aeronaut 
Product 

I3bildingj 
Draugly 

Teleb 
GET. Sr., 

LETTE 
Af R "Y 

NAME 
A M.I.Mécn,Ei 

- 

fl.M tP.E.. 
A.M.I:M.I. 

L.I.O.B. 
.A.F.R.AeI 

B.Sc. 
A.M.Brit.h. E. 

CITY & GUILDS 
MATRICULA- 

TION, etc. 
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