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PRACTICAL WIRELESS February, 1950 

TELEVISION 
PATTERN GENERATOR 

ALL WINDSOR & TAYLOR TEST EQUIPMENT IS AVAILABLE ON 
H.P. TERMS. SEND FOR DETAILS AND CATALOGUES 

TAYLOR ELECTRICAL INSTRUMENTS LTD 
419 -424 MONTROSE AVENUE, SLOUGH, BUCKS, ENGLAND 
Tel. SLOUG4r11381 14 lines) Grams & Cables TAYLINS, SLOUGH 

MODEL 240A 
SPECIFICATION 

FREQUENCY RANGE 
40 -70 Mc s, directly cali- 
brated. 
OUTPUT VOLTAGES 
Approx. 50 mV., 5 mV. and 
500 mV., at end of a 75 ohm 
co -axial cable. 
MODULATION 
Horizontal bars, vertical 
bars, unmodulated. 
POWER SUPPLY 
100 -125 and 200 -250 volts 
40 100 c s. 

LIST PRICE £14,0.0 
EARLY DELIVERY 

Multirange A.C. D.C. Test Meters 
Signal Generators Valve Testers 

A.C. Bridges Circuit Analysers 
Cathode Ray Oscillographs 

High and Low Range Ohmmeters 
Output Meters Insulation 

Testers Moving Coil Instruments 

/a IOVF%/Sit/-mS/WI a 

Retail price 
without pick -ul \ 672-10-0 

At the turn 
of a switch you 

have two speeds, 33',3 or 78 r.p.m. The Turntable is a full 

12" diameter; its main spindle, precision ground and 

lapped, runs in phosphor bronze bearings. The syn- 

chronous motor is virtually vibrationless and is suitable 

for playing standard, transcription and microgroove 

recordings. Guaranteed mechanically perfect. New 

super lightweight pick -up available with the inter- 

changeable heads for microgroove and standard 
recordings. 

Manufactured by 

A. R. SUGDEN 

A 

L on it iPRO D DUCT 
& CO. (ENGINEERS) LTD. 

WELL GREEN LANE BRIGHOUSE YORKS. 

The Solder 

which is 

recommended 

for the 
View Master 

and other 
Television Kits 
As recommended by the designer, use only ERSIN 
MULTICORE SOLDER -the Solder wire con- 
taining 3 cores of non -corrosive Ersin Flux. 60 ft. 
of 18 S.W.G. High Tin Television and Radio 
Solder, 60/40 alloy, is contained in Size 1 Cartons, 
Cat. Ref. C.16018. Price 51- retail. 

Obtainable from all leading radio shops. 

In case of difficulty write to : 

- MULTICORE SOLDERS LTD. 
Mallier House, Albemarle Street, London, W.1. REGent 1411 
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r- tentoín 
CONCENTRIC DUPLEX 
A new quality speaker for the enthusiast 

This twin " quality " repro- 
ducer, incorporating two inde- 
pendent speakers, is the latest 
application of the now well - 
known ` Series gap ' magnet 
system, originated by W.B. 
engineers. 

The centre pole is hollow, 
and forms the beginning of the 
pressure horn which loads the 
convex high- frequency dia- 
phragm at the rear. In front 

this pole piece is surrounded by 
a separate gap, in which the low - 
frequency speech coil operates. 
The speaker should not be con- 
fused with the double -cone type. 

There is no cross modula- 
tion, and the range very evenly 
covered (especially if a cross- 
over network is used) is from 
50 to 14,000 c.p.s. 

Although suitable for out- 
puts tip to 6 watts only, this 
small speaker is nevertheless a 

high -fidelity reproducer in the 
best sense of the word. You 
should try it. 

PRICE £6-6-0 
complete with matching 
transformer and filter 

condenser. 

Mounted in de luxe table cabinet - - 
Corner console twin speaker, less transformer - 

WHITELEY ELECTRICAL RADIO 

- Ill -3 -0 
- f12 -12 -0 

CO. LTD 

VALLANCES for VALUE 
HEADPHONES. Balanced 
rmatori GOO ohms impe- 

dance, 4;9. 

CONDENSERS. .1 mfd. 
1,000 v. oil- (LIled " BATH- 
TUB," 9d. plus post ; 

4 mfd. 500 v. paper 
while t hey ITT. 3/3 ; .1 mfd. 
3,000 v. Í:. Ií.'1'. Condensers, 

MIDGET SMOOTHING 
CHOKES. 10 H., 40 m /A., 
:3n0 ohm,. 5,8. 
SCREENING CANS. .", piece, 
for octal valve -holders, 2'2 ; 

for 807 valves, 3/3. 
MIDGET OUTPUT TRANS- 
FORMERS. Will match 2 -3 
ohm speaker to 3S4, 1S4 
button base valves, 4/6. 
VCR. 97 CATHODE RAY' 
TUBES, 37/6; 39/6 with 
base. l'lus 5f- post and 
packing. All prices are 
inclusive of post and packing 
except where otherwise 
stated. Goods can be sent 
C.O.D. or C.W.O. 

VALLANCES ELECTRO- 
LYTIC CONDENSERS. 
CE111'. 4 mfd. 4..0 v.w., 2'- 
CL12F. 8 mfd. 45rr c. e'.. 23 
C1 :1 i1ì.:32 mfd. 450 v.tc., 3.3 
l'111 í.1. '_'i rnfd. 25 v., 1 ;6 

I r; l;. 50 mfd. 50 v., 2;- 
AI1 plus post and packing. 

BOOKS. Inexpensive Tele- 
vision, 1/9. Wireless World 
Television Construction, 2;9. 
Superheterodyne Television 
Unit, 2/9. Electronic.Engi- 
neering Televisor, Midland, 
4/9 ; London, 2/9. 
Wiring diag. for London, 3/-. 

TELEVISION SERVICE 
MANUAL. Besides giving 
theoretical details it gives 
the practical aspect and 
complete details of several 
well -known makes of T.V. 
sets, circuits and values. 
4/9 by post. 

STANDARD O U T P U T 
TRANSFORMERS. Type 
O1':3. Hated watts. 
31) -1, 00 -1, 90 -1, 7/6. 

VALLANCE & DAVISON LTD. 
D.pt. P.W., 

144 BRIGGATE, LEEDS I Tel, 29428/9 

45 

S P E C I F I C A T I O N 

Series Gap Magnet of Alcomax 3. 

Cone: 10" diameter. 
Flux in L.F. gap, 12,000 gauss on l' pole. 
Flux in H.F. gap, 13,000 gauss on I" pole. 
Power handling capacity (both com- 
ponent speakers) 6 watts. 
Chassis material pressure die -cast from 
Mazak 3, non -magnetic and non -resonant 
alloy. 

MANSFIELD NOTTS 

As specified for coliera.ou 
of the T.R.1193 

OSMOR 
"Q" COILPACKS 

No need to spend hours puzzling over coil and switching problems. 
Just 5 connections (1 -hole fixing), and the job's done -quickly. 
efficiently and cheaply. Full- circuit layouts and instructions 
with every pre -aligned " Q " Coilpack. 
Portable Battery Model now available. 
Send stamp for free circuits and our new lists of coils, coilpacks and 
matched radio components, also " Bargain Bulletin." 

OSMOR RADIO PRODUCTS LTD. (Dept.P3) 
Bridge View Works, Borough Hill, Croydon 

Telephone : Croydon 1220. 
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46 PRACIICAL ' W IRELESS February, 1950 

D.C. Voltage A.C. Voltage 
0-75 millivolt* 0-5 volts 0-5 volts 0-25 
0 -25 0-100 
0-100 0 -250 
0-250 0-503 
0-500 

Resistance 
D.C. Current 0- 20,000 ohms 

0 -2.5 milliamps 0- 100,000 
0-5 0- 500,000 
0 -25 0 -2 megohass 
0-100 0-5 , 

0 -503 0 -10 

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

<,,,..a t,.a. Ma,. 

I 

i-Le.ces,coÍZ 
EEECIRC/l 

BESIIVG 
1IV1lIR1UMIMISì 

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

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

Size : 42ins. x 3 ir+s. .r I ¡ins. Complete with leads, inter - 
Nett weight : 18 ozs. changeable prods and croco- 

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

The D.C. AVOMINOR 
is a 21 -inch moving coil meter providing 14 ranges of readings 
of D.C. voltage, current and resistance up to 600 volts, 120 
milliamps, and 3 megohnts respectively. Total resistance 
100,000 ohms. 
Size : 4 )ins. x 3 1hns. x l gins. Complete as above 

Nett weight : 12 ozs. Price : £5 :5 :0 
Sole Proprietors and Manufacturers: - 
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
Winder House, Douglas Street, London, S.W.I. 'Phone : VICtoria 3404 -9 

L/SiFN-/TS 4 add,a Sol/ND tTO 
THE R.A. TUNING UNIT 

A really fine design with la.t : :.z high 
performance. R.F. stage on all wave- 
bands. High fidelity superhet orT.R.F. 
performance, at the turn of the ss itcit . 

Suitable for any amplifier. 
io Gas. plus {z : 6 : 8 tax 

(2 years' guarantee) 
(With escutcheon plate as shown 51- extra) 

THE K.I. AMPLIFIER 
The K.l. Kit 
is undoubtedly 
the best high 
fidelity ampli- 
fier kit avail- 
able at the 
price. Abso- 
lutely com- 
plete, very 
simple to con - 
struct, the performance 
matches up' tá the high 
standard reached by mov- 
ing coil pickups. We 
recommend either moving 
coil pick -ups or miniature 
moving. iron types;' such 
as the Connoisseur, which 
may be used without the 
transformer. 

KIT 

vra;r.0y 
.``°'i1r v',` 

a 

*: 

Price z3 Gns. 

Write to -day for your copy of our 
fullyy illustrated catalogue. 

MP L 1F 1 E R S 
(Sales) LTD 

18i Kensington High 
Street, London, W.8 

Phone : WES :ern 3350 

THE K.I. AMPLIFIER 
This seven -valve amplifier, designed 
for the lightweight high fidelity type 
pickup, is proving the real answer for 
the utusic -lover who seeks a high 
standard of reproduction, at a moderate 
cost. 
Independent bass and treble controls 
permit compensation for recording 
losses and reduce needle scratch. 
Tetrodes with negativè -feed =back 
ensure negligible distortion. 

Price Complete 17 Gas. 
Blueprir[t separately 2J6 

(z years' guarantee) 
DEFERRED TERMS .4 V.4 ILA BLE 
Our equipment can also be seen and heard al 
W'chb'S Radio, Soho Street, London, W.t 
University Recording Company, 16, Bur - leigh Place, Cambridge 
Finest Buchan, 28, Belmont St., Aberdeen 
Farmer and Co., 83, George Street, Luton 

ti 
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O 

roro[Ig%o 70 
( and PRACTICAL TELEVISION ) 

&lYvt F.J. CAM M 
EVERY MONTH. 

VOL. XXVI. No. 523 FEBRUARY, 1950 

COMMENTS OF THE MONTH 

18th YEAR 
OF ISSUE 

BY THE EDITOR 

The Advance of Television 
THERE can be no doubt that the opening of 

the Sutton Coldfield Television Station has 
given a terrific impetus to interest in 

television and to the demand for television re- 
ceivers and equipment. The production of tele- 
vision receivers has been stepped up considerably 
since the announcement during the run of 
Radiolympia that the new station was to he 
opened on December 17th. But even so manu- 
facturers are behind with deliveries. There is, 
too, great activity among those who prefer to build 
rather than buy, and the publication of our series 
of articles explaining the construction of a first - 
class television receiver indicates the solidity of 
that large band of experimenters who did so much 
to help in the perfection of radio. 

Good as television is, it has a long way to go. 
Perfection cannot always be achieved in the labora- 
tory; and so in these early days, every viewer having 
technical qualifications (and all our readers are in 
that category) should regard himself as a monitor, 
carefully observing the programmes, recording 
results and passing along for the benefit of the 
industry any details of any adjustments or any 
experiments which he has found to be successful. 

In the very early days of radio the personnel 
which built the industry was drawn from the 
experimenters. The position to -day is that we have 
many thousands of highly- quali- 
fied radio engineers able to 
divert their abilities to television, 
with a sound basic knowledge 
obtained by building receivers 
and experimenting with them 
nearly 30 years ago. The R.S.G.B. 
membership has performed signal 
service to the industry, which 
has been adequately acknowledged 
both in the Press and from public 
platforms. The time is ripe for 
the formation of a similar body 
specialising in television only and 
working closely with the industry. 

Many thousands who had 
deserted the ranks of the home 
constructor have returned to 
the ranks with their appetites 
whetted by the remarkable pro- 
gress which television has made. 

As a technical journal it is our 
duty to publish technical in- 
formation' and the news of this 
offspring of radio, and in past 
issues we have devoted consider- 
able space to this new science. 

Although the service at present covers two service 
areas, each of 25 miles radius, we do not make 
apologies for the space we have devoted -to tele- 
vision. Sooner or later television stations will serve 
the whole of the country and it is the duty of every 
reader to make himself acquainted with this new 
science in advance. 

In 20 years' time the television receiver we know 
to -day will be obsolete, but progress in these diffi- 
cult times cannot be more rapid. If, therefore, you 
are outside the service area you should still follow 
the trends and the television receivers described 
herein. 

Errors in Direction Finding 

ERRORS in direction finding by radio at high 
frequencies may occur because of deviations 

from the great circle plane of waves reflected from 
the ionosphere. The Department of Scientific and 
Industrial Research has recently published a report 
which gives details of the results of investigations 
on this problem that have been carried out during 
the years 1938 -1947. 

Some errors in the indication of certain direction 
finders occur when waves are received' having a 
state of polarisation different from that for which 
the direction finder is designed. Instrumental 
errors of this sort vary when the polarisation of 

the received waves varies. They 
are reduced to negligible propor- 

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

W.C.2. 'Phone : Temple Bar 9363. 
t Telegrams : Newnes, Rand, London. 
r Registered at the G.P.O. for transmission by 

Canadian Magazine Post. 
The Editor will be pleased to consider 

articles of a practical nature suitable 
for publication in " Practical Wireless." 
Such articles should be written on one 
side of the paper only. and should con- 

- tatn the name and address of the sender. 
Whilst the Editor does not hold himself 
responsible for manuscripts. every effort 
will be made to return them if a stamped 
and addressed envelope is enclosed. 
All correspondence intended for the 
Editor should 9e addressed : The Editor, 

Practical Wireless," George Newnes, 
Ltd.. Tower House. Southampton 
Street. Strand, W.C2. 

Owing to the rapid progress in the 
design of wireless apparatus and to our 
efforts to keep our readers In touch 
with the latest developments, we give 
no warranty that apparatus described 
in our columns is not the subject of 
letters patent. 

Copyright in all drawings, photo- 
graphs and articles published in 

Practical Wireless " is specifically 
reserved throughout the countries 
signatory to the Berne Convention and 
the U.S.A. Reproductions or imitations 
of any of these are therefore expressly 

ncorporates " Amateur Wireless." 
" 

: . 

tions in the spaced -loop type of 
direction finder used in the 
investigations. This equipment 
can indicate the correct direction 
of arrival of the waves to within 
a fraction of a degree. It has been 
found, however, that the bearing 
obtained is not necessarily in the 
great circle plane through the 
sending station. 

Deviations from the great circle 
are random and variable, and 
may amount to several degrees. 
They are ascribed to a tilting 
of the ionospheric layer at the 
point of reflection of upwards of 
one or two degrees. The extent 
of these tilts is not known, but 
the experiments seem to indicate 
that they may be measured in 
tens of kilometres. 

The tilts, some of which are 
systematic and occur at particular 
times, produce the most serious 
effects at short ranges. F.J.C. 
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ÇItLD oi WIRELESS 
Broadcast Receiving Licences 

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

ended, October 31st, 1949: 
Region Number 

London Postal 2,294,000 
Home Counties 1,630,000 
Midland .. 1,686,000 
North -eastern .. 1,869,000 
North -western .. 1,574,000 
South -western .. .. 1,039,000 
Welsh and Border Counties .. 717,000 

Total England and Wales, 16,809,000 
Scotland .. í;120,000 
Northern Ireland .. 196,000 

Grand Total .. , 12,125,000 

The above total includes 188,350 television licences. 
The Post Office has reason to believe that some 

sets are still being operated without licences. 
Each 'family using wireless apparatus, ,whether 
portable or otherwise, in a house, part of a house, 
or flat should have a licence. 

Mullard in Birmingham 
NULLARD ELECTRONIC PRODUCTS, LTD., 

announce that, as from December 1st, 1949, 
a complete valve and cathode -ray tube service de- 
partment will operate from 108', Dale End, 
Birmingham, 4. 

This department, which will 
work in close co- operation with 
the nain Mullard valve . service 
department at Wadden, Surrey, is 
intended primarily to serve radio 
and television dealers in the Birm- 
ingham area. The service will. 
however, be restricted te callers, and 
there will be no delivery or col- 
lection facilities available. 

Egypt Buys British 

THE Egyptian Government has 
placed with Standard Tele- 

phones and Cables, Ltd., London, 
a contract for the supply of two 
high -power short -wave broadcasting 
transmitters. 

These transmitters, of a type 
similar to those used by the B.B.( 

two channels, an output power 
of 100 to 140 kW, and will operate 
in the 13 -49 metre band. 

The broadcasting station build- 
ing, situated at Abu Zabal, about 
20 kilometres from Cairo, is now 
under construction, and when in- 

stalled, the transmitters will inaugurate the first 
high -power broadcasting service of the .Egyptian 
administration. 

50 Years' Training by Post 
'THE Bennett College, Sheffield, the famous 
A. study -at -home organisation, celebrated its 
50th anniversary last year. 

Since the college first opened in 1900 with a 
handful of students, it has grown year by year until 
to-clay Bennett College trained men'aro to be found 
holding important posts at horno and abroad. 

-Radiotelephone Service with S.S. "Oslofjord" 
THE Postmaster- General announces that tele- 

phone service is now available with the 
Norwegian liner S.S. Oslofjord. 

The charges for calls to the Oslofjord are the 
same as those for calls to British liners. 

B.I.R.E. 

THE following_ meetings have <a been, arr nged for 
January, 1950: 

London Section. -London School of Hygiene and 
Tropical Medicine, Keppel Street, W.Ç.I (meetings 
commence at 6.30 p.m.). January 19th, A. J. 
Tyrrell (Member) : " The Performance and Stability 
of Permanent Magnets." 

South Midlands .Section. -Room A5, The Tech- 
nical College; Coventry (meetings commence at 

Sir Archibald Gill (Engineer -in- Chief, G.P.O.), Lord Sandhurst, 
and the President ..and President Elect of the R.S.G.B. at the 

Third Amateur Radio Exhibition. (See page 6o.) 
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7 p.m.). January 26th, M. J. Millane, B.Sc.: 
" Commercial Marine Radar." 

(Vest Midlands Section. -Wolverhampton and 
Staffordshire Technical College, Wulfruna Street, 
Wolverhampton (meetings commence at 7 p.m.). 
January 25th, A. J. Tyrrell (Member) : The 
Performance and Stability of Permanent Magnets." 

North Eastern Section.- Neville Hall, Westgate 
'Road, Newcastle -on -Tyne (meetings commence at 
6 p.m.). January 18th, G. H. Hickling : " Activities 
and Equipment of an Industrial Electronic 
Laboratory." 

Mr. L. Hotine 
THE Senior Superintendent Engineer, Mr. Leslie 

Hotine, is leaving the B.B.C. after more than 
241 years' service. Mr. Hotine joined the Corporation 
in 1923 as Engineer -in- Charge of the Glasgow 
station, and was successively Engineer -in- Charge 
of Daventry and of Brookmans Park. He then 
joined the head office staff as Superintendent 
Engineer, Transmitters, and continued in that post 
until 1943, when he was appointed Senior Superin- 
tendent Engineer. 

Mr. J. P. Jeffcock, O.B.E. 

J. P. JEFFCOCK, O.B.E., M.I.E.E., M R. 
F.R.Ae.S., who until recently was Director 

General of Civil Aviation in the Government of 
Pakistan, has . now joined Mallard Electronic 
Products, Ltd., as commercial manager of their 
Equipment Division. He has also been appointed 
a director of Mallard Equipment, Ltd., the sub- 
sidiary company which manufactures telecommuni- 
cations and scientific equipment. 

Mr. Jeffcock, who is 39, was educated at Lancing 
College and later studied electrical engineering at 
the City and Guilds College, London. 

"Call Us Up and Buy One" 
WO -WAY radio communication has been 

extended to ice -cream transport. T. Wall 
& Sons, Ltd., of London, Manchester and Edin- 
burgh, have installed I've transmitter- receiver 

equipment in a 30 cwt. Bedford and a 25 cwt. 
Ford van, at present operating experimentally in 
the New Forest area and on the Isle of Wight. 

Rear view of the output stage of the new Sutton 
Goldfield transmitter. The CAT2I valves are 
above the vertical tubes, on front are the output 
tuning capacitors, and below is the concentric 

fender leading ro the vestigal sideband filter. 

With a main transmitter- receiver at the head - 
quarters depot in Southampton, Wall's can control 
the operations of these vehicles. In the future. 
when there are no limitations of supply, should a 
fête, rare- meeting. sudden heat -wave or other 

emergency cause a run on ice -cream 

The vision transmitter at Sutton Goldfield. The modulator stages 
are on the left, and the R.F. stages on the right. Other ptrtnres 

will be found on page 7 in the television supplement. 

stocks, vans with extra supplies may 
be directed to the area at almost a 
moment's notice. Shopkeepers will 
telephone the central depot, whence 
a message will immediately be 
radioed to the nearest van. 

B.B.C. Studio in Dundee 

THE B.B.C. has recently com- 
pleted and brought into service 

a studio in Dundee. As a result 
it is now possible to bring local 
talent before the microphone with- 
out the performers having to make 
the journey to Edinburgh or 
Aberdeen as they have had to in 
the past. 

The studio is in the Dundee 
Corporation's Coldside Library. It 
is approximately 50ft. long and 

. 25ft. wide, and is equipped with 
standard B.B.C. O.B. equipment 
for 4 microphones. 
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The Practical Wireless 
Television Receiver -3 

Chassis Details and Preliminary Constructional Work 

THE illustration below shows how the receiver 
is divided into sections, vertical screens 
being erected on the chassis to provide 

most of the divisions. To render construction 
as simple as possible, these screens are placed in 
after most of the wiring has been completed and 
thus all parts are readily accessible for the attach- 
ment of nuts, etc., and for the actual wiring. The 
R.F. valveholders in the vision and sound sections 
are fitted with vertical screens and the associated 
resistors, and condensers are wired up before 
mounting the valveholders in place, whilst the 
screen separating sections 4 and 5 is fitted with the 
ready -wired tag -boards and the two oscillator 
chokes before it is put into position. However, 
these facts will be fully covered when dealing with 
the wiring next month, and the first part of the work 
is to make up the chassis and screens. Fig. 2 shows 
the layout of the chassis and it will be noted that 
only two drills and a disc -cutter or special chassis 
punch (for the valveholders) are needed. The 
chassis should be cut from fairly stout aluminium - 
say 20 S.W.G., and the remaining screens and 
focusing unit mount from the same material. In 
addition six pieces of stout tinplate are also required 
cut to the size shown in the top right -hand corner. 
of Fig. 4 on page 52. These are mounted on the 
valveholders as already mentioned. 

Chassis Drilling 
The chassis should be cut out 

to the dimerisions given in Fig. 2, 
noting that a cut must be made at 
each corner to allow the sides to be 
turned down and an overlap 
provided. For the valveholders 
lain. and lain. holes are needed, 
and no difficulty should be exper- 
ienced in identifying which is 
which, although in order to 
keep . the diagram clear the 
measurements are only given 
twice. Al! of the small holes 
shown are for the clearance of the 
6 BA bolts used for attaching 
screens, valveholders, coils, etc., 
and may be drilled either with a 
'uth or a No. 33 drill. The remain- 
ing holes are sin. diameter and on 
the rear strip you can open out 
a sin. hole to approximately ¡in. 
to accommodate a larger grommet 
to take the grouped supply leads, 
or, alternatively, may drill two 
holes, each tin., and use two 
grommets and split the supply 
leads into two groups. At the front 
runner of the chassis are two 
further holes which need not 
necessarily be grommetted, but 

in some cabinet designs it may be preferable 
to omit, the two brackets mounted at this position 
and mount the volume and brilliancy controls 
direct on the cabinet front, taking the leads from 
these controls through the holes or below the chassis, 
according to the method of installing the chassis. 
Before drilling the mounting holes for the four 
Haynes chokes and transformers, check up the 
spacing on the lugs, or lay them over the screen 
(lower one in Fig. 3) and the sides of the. chassis and 
mark them from the actual component. Incidentally 
two 4 BA screws will have to be used to attach the 
line transformer and the original holes' may be 
opened with a file tang if a "suitable drill is not 
available. When mounting these four components 
carefully clean away the wax round the feet to 
ensure that the holding down nuts are well locked 
down. 

Mounting the Components 
When the chassis has been drilled satisfactorily 

it should be bent up and the corners locked with 
sin. 6 BA. bolts and nuts. Bending may be carried 
out by clamping the metal between two pieces of 
stout wood or lengths of metal clamped in a suitable 
vice. At each of the coil mounting_ positions fit a 
¡in. bolt and lock it in position with a nut. Later, 

Fig. z.- Underside of chassis.. Section z is the vision receiver; 
Section i is the sound receiver ; Section 3 is the sync. separator ; 
Section 4 is the frame timebase ; Section 5 is the line timebase. 
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the coil formers may be dropped over the projecting 
bolts and locked up, and this avoids the difficulty 
of having to register the holes in chassis and coil - 
former and pass a bolt through and gut on a nut 
at the same time. Attach the various controls - 
contrast being that at the top of 'section 2 with 
the two 500 ohms èontrols on a level with it at the 
other side of the chassis. The Form and Hold 
controls are in a line behind these two (viewing 
the chassis from the front) and reading from left to 
right are Hold ; Form (Line) and Hold ; Form 
(Frame). Next mount the two output chokes on the 
front and sides of the chassis and then all the valve 
holders- neting that the screws holding the first and 
sixth vision valveholders also grip the two coaxial 
clamping pieces. The five 3 -way tag strips are then 
fitted, after' which the 32 pF. condenser should be 
attached to the Tin. vertical screen and then the 
two chokes should be attached to the 8in. screen. 

/ / 
1T 

, 2p 
2 41,-- 

+ T 

6-r A ,,2"-T 

Valveholders 
The B9G valveholders are silver plated, and as will 

be seen next month the earthed points of the anode 
and grid circuits are " commoned " on the actual 
valveholders, which are built up as small, separate 
units. For the time being the small tinplate screens 
should be soldered to six of these holders, placing 
them across pins 5 and 8 in such a manner that the 
central spigot clamping tag is against the screen, 
soldering the tag to the screen on one side and the 
two valveholder tags on the other side. The screens 
should be pushed down level with the top of the 
insulated part of the valveholder and this will leave 
space between the screen and chassis when in position 
to permit the L.T. and H.T. leads to pass between 
them. 

The only remaining piece of work for this section 
is the focusing magnet mount and details of this 
are given in Fig. 6. Note that the bottom is bent in 
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Fig. 2. -Main chassis details. The unmarked holes are either -dirt. or tin. in diameter and suit grommets, 
variable controls, and clearance for 6BA bolts. 
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duodecal tube has no such pip (it is actually inside 
the base of the tube) and therefore no cùt -out is 
needed. 

Power Unit 
As mentioned last month the power unit incor- 

porates also the output sound stage and loudspeaker. 
and below is a view of the unit from the rear. On 
the upper surface of the chassis are the rectifier 
and output valves, two smoothing condensers, 
the mains transformer and the E.E T. unit. Below 
the chassis is the smoothing choke; R44, and the 

Fig. 3.- Separating screens, control mounts and 
protective glass mount details. 

two different directions, and check the mounting 
holes with those in the chassis after bending as 
the thickness of the metal and the acuteness of 
the bend may affect the spacing between the two 
sets of holes. Alternatively, this piece may be 
constructed and the holes marked through on to the Fig. 5.-A rear view cf the power unit which will be 
chassis and the latter drilled last. described next month. 

Before going on to the wiring, which will be dealt 
with in the next issue, there are a few points which 
perhaps may not be clear to those who did not see 
the receiver at Radiolympia. Firstly, the tube is 
held in position by being clamped between the long 
front runner on the chassis (top of Fig. 3) and a 
wooden support. which is attached to the chassis by 
four No. 4 or 5 tin. roundhead screws. The wooden 
support is preferably made from #in. prywood, and 
its position is indicated by the shaded area in Fig. 2. 
The support measures 91in. by 94in. and has a 64in. 
diameter hole cut slightly off centre. This hole 
is lined with a short length of rubber draught - 

excluder and the tube is inserted from the front and 
presses against the rubber. A standard rubber mask 
is fitted over the front of the tube and in front of 
this the sheet of plate glass is pressed in the inner 
turned -up edge of the piece of metal already 
referred to (top of Fig. 3). Another piece of 
aluminium (or if preferred, . two narrow strips) may 
then be put over the top of the wooden support 
and across to the top edge of the glass front and 
this holds the tube quite rigidly in such a position 
that the neck of the tube will be centred in the 
focusing mount. With some types of tube it will 
be necessary to cut out a small piece in the side. of Fig. 4. Further screens and coaxial cable- clips. 
the hole in the wooden support to clear the evacuat- - All screens, with the exception of the -upper right- 
ing pip on the cathode -ray tube, but the modern hand one of this group, are in aluminium. 
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output valve bias resistor and condenser. The 
front of the. chassis is attached to a further wooden 
panel which is cut out to accommodate the loud- 
speaker and this panel may be made at this stage 
from the same material as the cathode -ray tube 
support -}in. plywood. It measures 10 }in. by 
14in., and the hole is 9in. in diameter, with its 
centre 8in, from the lower edge. 

Chassis 
The chassis is made from the same material as 

for the main portion of the receiver and when 
finished measures 12ín. by 14ín. with 2Iin. deep 
sides. The only real difficult part about the pre- 
liminary construction will be met with in this part 
of the installation. The mains transformer is of 
the type supplied with an insulated plate carrying 
soldering lugs for the various connections, and to 
reduce the lengths of connecting loads the original 
model was constructed by using the transformer 
upside down. To accommodate the soldering lugs on 
the transformer a piece has to be cut out of the 
chassis and this is irregular in shape. It is not 
beyond the scope of the average handyman and 
can be executed with the drills already mentioned, 
either by cutting holes with the tin. drill a$ round 
the opening and breaking away the inner piece, 
or by using the large valveholder punch or cutter 
in combination with the small drill. Alternatively, 
one of the abrasive type .fret -saw blades may be 
used and the hole cut out neatly before bending 
up the chassis. As an alternative to cutting the 

53 

Fig. 6.- Support for the permanent magnet focus- 
ing unit. 

hole the transformer could be mounted the right 
way up and leads taken down each side of the 
transformer through grommetted holes in the 
chassis. This may lead to trouble and does not 
look so neat. 
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Fig. 7.- Details of valve bases for all the valves and tube used in the complete receiver. Existing 
stocks of the 22 -14c valve are fitted with octal base, but this is being changed to the duodecal base. 

All views are of the valve or valve holder -seen from the underside. 
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Negative Feedback 
The Theory and Application Explained 

By H. SASSON 

THERE is no special " know -how " attached 
to negative feedback practice, as there is, 
for example, to the construction of ultra -high- 

frequency or microwave equipment, in which cases 
skill and experience are essential requisites for 
success. 

Negative feedback in an amplifier is feedback 
in a direction which lowers the stage gain. At 
first sight it appears to have little advantage and 
no practical value, but if there is sufficient of it, a 
surprising effect is obtained. 

Let us consider the case of an amplifier having a 
gain A, and an input voltage of e,. Then the 
normal output will be e, A =V. If we fed back in 
series opposition with the input a fraction B of the 
output voltage the gain would be reduced, and to 
obtain the same output as before, the input voltage 
must be increased by a value BV ; thus the effective 
input voltage becomes : 

ea+BV= ±BV =V (A +B) 
and the effective gain 

V 

11-1-B1 B(1 -I- 1 

A f BAJ 
If the feedback factor BA is large with respect to 

unity, then 
BA 

tends to zero, and the amplifier 

gain tends to 
B 

simply. 

This means that the gain of our amplifier will 
depend on the fraction B of the output voltage. 
and will be independent of circuit conditions and 
constants, which in t urn depend on the components 

employed in the amplifier, including the valves. 
Thus the greater the amount of negative feedback, 
the more independent of circuit conditions and 
vali-e characteristics becomes the stage gain. 
The frequency- response characteristic of the 
amplifier will thus tend to become flat ; i.e., 
amplification tends to be the same at all frequencies 
within the range for which the amplifier was 
designed. 

One must bear in mind the fact that the action 
will break down if there is any phase shift from 
output to input, or if the amplifier itself suffers 
any serious phase shift. In the case of negative 
feedback over several stages there arises a danger 
of positive feedback (regeneration) for frequencies 
outside the desired frequency band. In all the 
above three cases self -oscillation may occur. Special 
care should be taken in the region of the eut -off 
frequencies, where there is an appreciable phase 
shift before a big enough drop in gain occurs, 
involving the danger described above. 

Basic Arrangements 
Figs. 1 -3 give the basic circuits of representative 

types of amplifiers incorporating negative feedback. 
In Fig. 1 it will be seen that in each valve a small 
feedback is obtained by omitting the usual by -pass 
condenser across the bias resistor, while in addition 
there is a small extra feedback from output to input 
via R3 and 04, the blocking condenser. Fig. 2 is 
the circuit of another basic type of feedback 
amplifier. Here the feedback fraction B of the 
output voltage which is fed back to the input and 
superimposed on the signal voltage in opposition 
to it is equal to RE. In the circuit of Fig. 3 

Iti+R2 
there is an interesting variation -the feedback 
voltage is obtained from the grid and not from the 
anode, as in the other circuits. In this circuit the 
percentage feedback is (Rix 1.00) cent. 

Ri -I-Rs 
Negative feedback reduces the non -linear dis- 

tortion and noise present in amplifiers. The 

Fig. i. -Two simple forms of feedback are shown 
in this circuit. Fig. 2.-Another simple way of introducing feedback. 
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distortion components of the output voltage are fed 
back in such a polarity as to produce amplified 
distorted voltages which tend to cancel out the 
distortion generated in the amplifier. 

Distortion with negative feedback= - 

Distortion without negative feedback 
(1+ BA) 

So when BA is large, there is a very great reduction 
in distortion. 

Under certain conditions, negative feedback will 
improve the signal -to -noise ratio. 

RS R6 Values To- Be Calculated For Valve Used 

Fig. 3. -Yet another feedback arrangement. In 
Figs. z to 3 triode valves are shown, but the circuits 

are suitable for tetrodes or pentodes. 

S/N ,ratio with negative feedback of 
S/N ratio without negative feedback - a, (1+BA) 

where of and a, are the amplification between the 
place *here noise is introduced and the output, with 
feedbackand without feedback respectively. 

Negative feedback will greatly reduce noise 
introduced in high level parts of the amplifier, 
such as from a poorly filtered power supply in the 
anode circuit of the final valve. It will not, how- 
ever, reduce noise introduced at low power -level 
stages, such as thermal agitation noise, induced 
hum, microphonic noises, etc. 

A 20 per cent. feedback is enough to reduce the 
impedance of a tetrodo or pentode to a value below 
that of a power triode such as a 2A3 or 6B4. One 
of the effects of a lower impedance apart from those 
already mentioned is to make loudspeaker resonances 
less dangerous or liable. 

Class B Amplifiers 
Tho Class 13 amplifier is considerably more 

efficient than the Class A amplifier with respect to 
power input. The D.C. anode current of a Class B 
amplifier is directly proportional to the signal 
voltage applied to the grid, whereas in a Class A . 
amplifier the mean anode current is constant whether 
a signal is applied to the grid or not. Therefore 
the maximum input to a class A amplifier is limited. 
to the rated anode dissipation of the valve. The 
Jesuit is that two valves, operated Class B, in a 
push -pull arrangement will deliver as much as twelve 
times the audio power as the same two valves 

operated Class A. Thus it is only natural that 
modulators are invariably operated Class B. 

In the Class B amplifier the grids are driven 
positive for at least part of the cycle, with the 
result'that grid current flows and the grids consume 
power. The fact that the grids are driven positive 
for only part of the audio- frequency cycle means 
that the load on the driver stage varies in magnitude 
during each cycle. The effective load resistance is 
high when the grids are not drawing current and 
relatively low when grid current flows. This 
variation in load resistance must be allowed for 
when designing the driver, which must therefore 
háve good voltage regulation. 

The main essential for good regulation is a low 
internal resistance. This is to say that the valve 
should have a low anode resistance. Under normal 
conditions this requirement is satisfied only by 
the range of low -It power triodes. If, however, 
sufficient negative feedback is applied to tetrodes 
and pentodes, such as the GVG and 6L6, then these 
become even better drivers than low -st triodes 
without going beyond Class AB, operation. 

Fig. 4 is the theoretical circuit diagram of a 
practical driver stage with negative feedback. 
The feedback voltage, derived from a voltage divi- 
der R4 R, across the primary of the driver trans- 
former, is fed back to the grid of the same valve via 
the anode resistor of the preceding 6J5 stage, R,. 
The total resistance of the voltage divider is calcula- 
ted so as to be large compared with the ratee load 
resistance of V,. A possible variation is to make 
use of a tap on the primary winding of the driver 
transformer T,, if one is available, instead of using 
a voltage divider. The feedback voltage appearing 

HT- 

Fig. 4.-A Class B driver stage with feedback. 

at the grid of VQ is mainly dependent on the values 
of and the ratio between R4 and Rs but it is also 
influenced by R1, R, and the anode resistance of 
V'. 

Fig. 5 shows a practical push -pull version of one 
of the basic types of feedback amplifiers (see Fig. 2), 
capable of delivering more audio power than the 
single valve arrangement of Fig. 4. The essential 
in this circuit is an A.F. inter -valve transformer 
with a split secondary winding, The A.F. feedback 
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voltage is derived from the voltage divider 121 R2. 
C1 is a blocking condenser to prevent the application 
of the D.C. high tension voltage to R1 R2. The 
reactance of C at the lowest audio frequency to be 
amplified should be low compared to that of the 

Fig. 5. -A standard push-pull stage with feedback. 

sum óf R1 and R2. Also the sum of R1 and R2 
should be large compared with the rated load 
resistances of V2 and V3. The circuit is not designed 
for use with valves that are operated class AB2. The 

feedback percentage ( R2 x 100) per cent. 
Ri+R2 / 

Fig. 6 gives the circuit diagram of a speech 
amplifier whose main feature is the inclusion of 
negative feedback and which is capable-of delivering 
about 4 watts of audio power to the push -pull grids 
of the modulator. 

A 6J7 Was chosen as the first valve because of its 
high gain. Next are the two sections of a 6SN7 
double triode. All stages are resistance- capacity 
coupled because by this method coupling is relatively 
inexpensive, good frequency response can be secured 
and there is little danger of hum being picked up 
from stray magnetic fields associated with heater 
wiring. It is the only type of coupling suitable 
for the output circuit of the high -gain 6J7 pentode, 
because with transformers a sufficiently high load 
impedance cannot be obtained without considerable 
frequency distortion, defeating the whole object 
of the inclusion of a negativo feedback circuit. 
Because of the high gain of the 6.77 it is highly 
advisable to shield entirely the input circuit of the 
amplifier, which includes grid lead, top cap, grid 
leak, plug and socket and also the- microphone and 
its connecting cable, as otherwise it might pick up 
hum or R.F. radiations or be the cause of positive 
feedback (regeneration) giving rise, to howls and 
oscillations. - If co- axial cable is not available for 
the microphone connecting cable, a good substitute 

-is shielded two -wire conductor, but this should be 
kept as short as conveniently possible in order to 
keep losses down. The amplifier as described has 
enough gain to deliver full output when used with 
crystal microphone, despite the negative feedback. 
It pays to keep the heater wires to the first two 
valves in the corners of the chassis except where it 
is necessary to bring out the unearthed one out to 
the valve socket terminal. 

Fig. 6. -A four -watt 

Rl-5 MSa. 
R2-1.5K0. 
R3-1.5 MD. 
R4-0.22 M.G. 
R5-50 Kn. 
R6-1 MO potentiometer. 
R7-1.5 KD 1 w. 
R8-50 KSè. 
R9-0.47 Mn, 

amplifier suitable for use with a crystal pick -up. 

R10-1.5 K!z. 1 w. 
R11-50 Ks/. 
R12-0.47 MS). 
R13-2500 10 w. 
R14-22 KSa. 1 w. 
R15-22 KS2, 1 w. 
C1-20 pF. 50 v. electrolytic. 
C2-0.1 pF. 200 v. paper. 
C3-8 pF. 450 v. electrolytic. 

To 
Cj0 Heaters 

11V2 O 
AC, 

& V; 
Components are as follows : 

C4 -0.01 pF. 400 v. paper. 
C5 -8 pF. 450 v. electrolytic. 
C6 -0.01 pF. 600 v. paper. 
C7 -20 pF. 50 v. electrolytic. 
C8-10 pF. 450 v. electrolytic. 
C9 -0.01 pF. 600 v. paper. 
C10 -50 pF. 50 v. electrolytic. 
All resistors unless otherwise 
stated are }' watt carbon. 

C/ B 
Grid 

Bias 

C/. 
Gid. 
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The Cost of Radio 

IT i cnerally admitted that the cost of wireless 
receivers and components is high. Even if 

we ignore purchase tax, the costs are still high, 
and perhaps one of the reasons is the increasing 
numbers of those ungainfully employed in radio 
and telecommunications and those gainfully 
employed. According to the result of the partial 
Census of Production taken in respect of the year 
1946 and recently published, 23 people out of every 
100 engaged in radio and telecommunications in 
1937 were occupied in the administrative, technical 
and clerical staff. In 1946 the number had risen 
to 35.5 ! A surprising revelation is that in the 
radio and telecommunications branches of the 
Government the figures are 21.4 for 1937, and only 
22.5 in 1946, a very small rise indeed.' 

This rise is apparently accounted for by the 
large 'numbers of men returning from the Services 
whom their old employers felt compelledto re- engage 
although their experience did not qualify them for 
the higher wages they claim because of their higher 
age group. A young man of eighteen, for example, 
called to the Services in 1939 would be earning 
comparatively small wages, but on his release from 
the Services after the war he is well into his twenties, 
he is probably married, and demands a man's 
wage on the strength of the experience of an 
apprentice. Very tragic, but very true. I am 
of the opinion that the radio and television industry 
should be released from the incubus of the iniquitous 
purchase tax, which was introduced during the war 
and should have no place in peace. 

Sutton Coldfield 

A TERRIFIC fillip has been given to television 
by the opening of the Sutton Coldfield Station. 

There is a heavy demand for literature on television, 
and makers of receivers are inundated with orders. 
Most of them are quoting forward delivery dates 
of three months or so. The service area of the Sutton 
Coldfield Station is much larger than was originally 
expected, and perfect reception has been reported 
up to a radius of 50 miles. This may cause some 
readjustment to the plans for the locations of the 
other stations, and it may also cause a speeding-up 
in their construction ; for Sutton Coldfield was 
regarded as an experiment, and plans for, other 
stations could not be laid until it was known 
whether modifications were necessary. I learn 
from the Post Office Engineers that very little 
modification indeed will be necessary, and equip= 
ment for the new stations can now be ordered in 
the confident belief that it will not be rendered 
obsolete by the time it is required. 

More About Baird 
THE Editor has passed along to me a letter from 

Baird's biographer, R. F. Tiltman, who 
disagrees with my " astounding pronouncement 

that I do not think that Baird wa> mentally 
equipped to produce real television. Now a 
pronouncement sounds like something really clever. 
I adhere to my statement and indeed underline 
and emphasise it, and in saying this I do not belitti -, 
the efforts Baird made to popularise television by 
making use of the discoveries and inventions of 
other people. I stated that Baird had not tie 
qualifications of a calibre which would equip 
him to produce television -a highly scientific and 
highly mathematical science. I am, of course. 
aware of Baird's history. In fact. I could claim 
that he was a personal friend. He would have 
been the first to admit the accuracy of my com- 
ments. I am well aware of the fact, as Mr. Tiltman 
points out, that he was a student of the Royal 
Technical College. Glasgow, where he received a 
diploma in electrical engineering before entering 
Glasgow University. I also know that he studied 
pure physics,. but that his studies were interrupted 
by the 1914 -18 war, and that he took a post of 
Superintendent Engineer with Clyde Valley 
Electrical Power Company. 

Lack of Capital 
He was a keen student of technical hooks in the 

public library in Hastings in the years 1922 -24, 
when he was conducting his experiments there. 
It must be admitted that he was the first to 
demonstrate television. but he certainly was not 
the first to demonstrate true television. There 
were many before him. Apart from the handicap 
I have 'mentioned, he was always handicapped by 
lack of capital. and in his extremity I think he 
appealed to the public for money before he was 
ready to give them something in return ; and that 
was where he demonstrated his further handicap. 
namely lack of business experience, for everyone 
lost their money. Baird made specious promises 
that " television would be in every home by 
Christmas," when he should have known that the 
old disc machine he was offering was a piece of 
laboratory apparatus, which looked as if it had 
been- designed by a precocious schoolboy with a 
constructional toy outfit, and could not possibly 
be mass produced. Even though it could, it was 
not real television. Of course, there was the 
novelty value, but I will always feel sorry for those 
people who paid good money for a Baird disc 
machine. 

Trifling Details 
It was not until the financial interests which had 

backed him so well took over his affairs to'protect 
the shareholders that the company made . any 
progress. Most of Baird's patents were for trifling 
details not applicable to television as we know it 
to -day. Notwithstanding, therefore, the adulation 
which Mr:. Tiltman, his biographer, feels for the 
subject of his biography, it is only fair to history 
that the other side of the question should be put. 
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Practical Series- condenser 
I-iectter Circuits -2 

The Use of a Condenser in A.C. Receivers with Series- connected Heaters Described 
By E. N. 

THE whole heater circuit, comprising valves and 
condenser, has an impedance instead of a re- 
sistance and, remembering that a reactance 

and a resistance cannot be added directly to give an 
impedance, the impedance actually being the square 
root of the sum of the squares, it can similarly be 
said that the voltage appearing across the 
condenser is 

Vc = A/Vs2-Vh2. 
Where Ve is the voltage across the condenser, 

Vs is the mains supply voltage, usually taken as 
230 volts, and Vh is the required voltage across 
the whole heater and dial -lamp chain. 

Current in the Circuit 
The current in the condenser is the current 

required by the heater chain, and if the current is 
denoted by Ih 

Vc - Xc= Ih 
where Xc is the reactance of the condenser. This is 
equivalent to writing - 

Xc = v/Vs2 -Vh2 
_ Ih 

and, since the reactance of a condenser is also written 
as 

1 
Xe = 

2nfC' 
it only remains to combine these statements in 
order to extract the final value, of capacitance 
needed in any heater chaig circuit : 

Ihxl0s 
C= 

2nfN/Vs2 -Vh2 
The term 108 (108 =1 million) appears in the top 
line of the statement to convert the capacitance 
from Farads to microfarads. - 

A Practical Calculation 
The circuit in which the valve heaters are to be 

supplied through a condenser is'a superhet with a 
valve line -up as follows : Frequency changer, 
CCH35 (heater volts, 7) ; I.F. stage, EF39 (heater 
Volts, 6.3) ; detector, A.V.C. and first audio, 
EBC33 (heater - volts, 6.3) output, stage, CL33 
(heater volts, 33) ; rectifier, CY31 (heater volts, 
20), and a 6.3 -volt dial lamp. As the dial lamp is 
rated at 0.3 Amp., the full 6.3 volts is not dropped 
across the bulb, but the small discrepancy gives 
only a very small percentage error and can be 
ignored. The total heater chain voltage -(all the 
valves draw 0.2 Amp.) is thus 78.9, say, 19 volts. 

With Vs =230 volts and Ih =0.2 Amp., the 
formula can be written : 

0.2 x 108 
C= 

2n£/(230 x 2301- (79 x 79) 

BRADLEY 

and since for 50 cycles mains the expression 2nf 
can be taken as 314, this gives : 

200,000 
C= 

314/46659 
The square root can be calculated or taken from 
tables; the root of 46659 =216 almost exactly. 
Thus: 

200,000 C- 
314 x 216 

C= 2.94 microfarads. 

and 

Choosing and Testing the Condenser 
The regulation of the system is good, but it may 

be taken that the condenser value should be accurate 
to within 5 per cent. Nevertheless, this means that 
a 3pF condenser may be used if its value is a true 
3 pF, and not more. 

In the original receiver the 2.944X capacitance 
was made up of a 1+1 _1F condenser,- the two 
sections being connected in parallel to make a 2 hF 
capacitance, accurate by bridge measurement. A 
number of I pF capacitors were then checked and 
one slightly low in value was chosen and connected 
in parallel with the existing 2µF capacitance to 
give a final value of approximately 2.95 µF. 

200-250V 0-- 
4.C. 

Fig. -2. -A method of 
applying a test voltage 

across a condenser. 
Condenser 

Choke Under Test 

Not all constructors will have stocks or the 
facilities for building up the required capacitance 
in this way, and in this case they are advised to 
contact either It good supply house,, where a suitable 
capacitance can be chosen and cheëked by bridge 
measurement, or to write direct to . the order 
department of any well -known 'Manufacturer 
specialising in condensers. 

A really good component must be used, and it can 
be said that the economy of series -condenser opera- 
tion .is a. long -term policy ; the first -cost of the 
condenser will generally be higher than that of a 
Iine -cord or barretter. The condenser must have a 
high :working voltage and.must, of,course, be of the 
paper- separated -type. The -newcomer to radio - 
construction is specially warned that on no account 
may an. electrolytic . condenser. be used for this 
application, for -such a condenser is polarised and 
would pass very high currents over' a number of 
half- cyelei, then breaking down, by which time the 
valves would be ruined. - 

The calculation shows " that the 'condenser has 
it 2I6 volts R.M.S., and 'its':operating' con- 

ditions are therefore arduous. It has been stated 
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that for safe operation on A.C., a condenser intended 
for D.C. should have applied to it no more than half 
the D.C. working voltage for which it is rated, or 
250 volts A.C., whichever is the less, and if this rule 
is observed it means that the condenser must be 
rated for at least 500 volts D.C. and, preferably, 
1,000 volts. 

Before even a brand new condenser is used in the 
circuit it should be tested for A.C. operation, one 
really searching method of test being illustrated in 
Fig. 2. The condenser is connected, in series with 
a 10 -henry choke, straight across the mains supply. 
If an ordinary smoothing choke of the above value 
is used, the inductance presented under these 
conditions will almost certainly be well above 10, 
since no D.C. is flowing, but, even so, a considerable 
voltage will be set up across the condenser. In the 
writer s test set -up a 10 -henry choke was connected 
in series with each 1 EIF. section of the whole 
capacitance, when the series circuit was tuned to 
the mains frequency (10 henrys and 1 //F. resonate 
at 50 c.p.s.). 

In a series -tuned circuit the voltage across both 
the inductance and the capacitance, at resonance, 
is equal to the supply voltage multiplied by the 
Q of the circuit, and this meant that More than 
600 volts A.C. was applied across the condenser. 
The test could only be run for a short time, as the 
choke became hot, but it proved the capabilities 
of the condensers chosen. 

In this test set -up the choke takes the mains 
voltage should the condenser break down, thus 
protecting the supply circuit and fuses. 

Different choke values and condenser values 
will result in different test voltages being applied 
to the condenser, but even so this type of test 
should prove adequate under almost all conditions. 

The Choice of Dial Lamps and Fuses 
When a series -condenser heater circuit is first 

switched on there is a current surge dependent for 
its magnitude and duration on the state of the 
A.C. mains cycle when the switch is closed. The 
surge is, in any case, short -it lasts for perhaps 
I millisecond -and so far as the valve heaters are 
concerned this surge is of no importance, for their 
thermal inertia causes them to heat up slowly. 
Some workers have found, however, that dial 
lamps are more affected by such surges and tend to 
burn out rapidly ; this effect seems to be practically 
wiped out if 0.3 Amp. lamps are used on a 0.2 
Amp. circuit. The writer, at least, has had no 
trouble with dial lamps, but if this should be 
experienced an alternative method of connection 
is to remove the lamp from the series circuit and 
employing a low current bulb, such as the 6.3 volt 
0.04 Amp. type, to connect it in parallel with one 
of the valve heaters -the detector -first audio 
valve should be suitable. Admittedly this means 
that a proportion of the valve heater current is 
shunted through an alternative path, but the 
method works quite well in practice. 

It is rather difficult to decide whether a series - 
connected dial lamp would protect the valve 
heaters in the event of a failure in the condenser 
insulation and, since the writer has not experienced 
any breakdowns and feels no desire to jeopardise 
good valves by making tests, it is perhaps as well 
not to be positive on this point. At the same time 

any true fuse fitted must be able to stand up to 
momentary switching surges ; for this reason a 
Belling -Lee cartridge type fuse is shown included 
in the heater chain in the receiver circuit, rated to 
carry 250 mA. Such a fuse stands up well to 
momentary surges, but if trouble is experienced a 
Mag- Nickel delay type fuse by the same manu- 
facturer can be used, with the same steady current 
rating. 

Regulation 
If several values of condensers are calculated 

for various types of heater chains. it will be found 
that as the voltage across the heaters in series 
rises beyond about 100 volts for 0.2 Amp. valves 
the series capacitance required also rises in `value 
more and more rapidly. and if a graph is drawn 
from such calculations it will be found to have a 
fairly fiat curve for values of capacitance needed 
for heater chains drawing less than 100 volts or so. 
Such a curve also shows the regulation of the 
system, and it can therefore be said that heater 
chains needing up to. but not more than, 100 volts 
are the most suitable for condenser feeding. 

For 0,3 Amp. valves this voltage figure can be 
reduced to 50 volts if good regulation is required. 
In either ease it is quite a simple matter to design 
a comprehensive receiver whose heaters, in series, 
will need no more than the prescribed voltage. 

To summarise the various points of design : 

Condenser -fed heater circuits are economical in 
operation since negligible power is lost, and there 
is therefore no heat to dissipate, apart from normal 
valve heat. 

The capacitance must be calculated carefully and 
an accurate value chosen from stock, or built. up. 

High voltage paper condensers only may be 
used ; these should be tested as shown. 

All of the points concerned with the design of 
a complete receiver on these lines have now been 
discussed and all that remains is to assemble a 
circuit which will work with this type of mains 
supply. A complete 4 -valve circuit has been 
tested and next month full constructional details 
will be given. 

(To be continued) 

Books Received 
FUNDAMENTALS OF VACUUM TUBES. 
By Austin V. Eastman. 614 pp. Price 47s. Published by 
McGraw -Hill Publishing Co.. Ltd.. Aldwych House, 

THIS book is now in its third edition and deals at length with 
the principal types of vacuum tubes, the laws underlying 

each type, with engineering analyses of the more important 
applications. The treatment is elementary but thorough, and 
an attempt is made to provide a text midway between those of 
a purely descriptive and those of a purely mathematical nature. 

In the interests of simplicity, discussion of special applications 
of vacuum tubes has been avoided, and the material in the book 
is largely confined to the treatment of basic fundamentals of the 
performance of the tube and of those circuits in which it is most 
commonly uses. 

SIMPLE TRANSMITTING EQUIPMENT (2 / -) and AMATEUR 
RADIO RECEIVERS (3/6). 

Published by the Radio Society of Great Britain, New Ruskin 
House, Little Russell Street, W.l' S. 

THESE are two of the small handbooks issued by the R.S.G.B. 
and are in line with those previously issued on similar 

subjects. The first- mentioned consists of a 50 -page production 
with 20 illustrations, and the latter 90 pages with 98 illustrations. 
Postage on each of these books is threepence. 
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Amateur Radio Exhibition 
Details of the Exhibits and Some of the Exhibitors at the Third Annual Show 

THE third annual R.S.C.B. Amateur Exhibition - 
was held in London in November and 
proved an even greater success than previous 

shows. There were 28 stands, and among the 
principal exhibitors were the following firms 

Webb's Radio 
Quartz Crystal Company 
Radiocraft Ltd. 
T.C.C. 
Taylor Electrical Instruments Ltd. 
Automatic Coil Winder and Electrical Equipment 

Co., Ltd. 
Southern Radio and Electrical Supplies 
Dangamo Weston Ltd. 
Woden Transformer Company 
Oliver Pell Control Ltd. 
S. G. Brown Ltd. 
Salford Electrical Instruments Ltd. 
Denso (Clacton) Ltd. 
Cyril French Ltd. 
General Electric Co., Ltd. 
E.M.I. 

as well as other firms who specialise in metal work, 
cabinets, racks, publications, etc. 

There was the usual array of special apparatus 
designed primarily- for the amateur transmitter; 
and some very compact and interesting trans.; 
mitters were to be seen. Many of the items had been 
seen just previously at Radiolympia, but in the 
smaller and more intimate atmosphere of the Royal 
Hotel it was possible to make a more thorough and 
detailed inspection. - 

A large range of test instruments could be seen 
on such stands as Avo and Taylor; and among the 
special instruments were the E.M.I. field strength 
and absorption wavemeter. 

The new Weston S.75 is a multi -range test set, 
having no fewer than 53 ranges with a bin. scale 
with 150 divisions. 

Among the literature on the G.E.C. stand could 
be seen the technical -publications .which include 
one giving details of a quality amplifier which is 
now regarded as standard for- hi- fidelity repro- 
duction in domestic equipment. The new method 
of giving valve data with circuits is a great advance 

The E.M.I. Large Elliptical Loudspeaker -iii ins. 
with Sn speech coil. 

over the older loose -leaf pamphlets which .easily 
became mislaid. 

Potted Transformers 
Mains transformers can be bulky items, and 

when designing. a compact layout one is often faced 
with difficulty in putting chokes and transformers 
close to other items without. wasting space. The 
so- called " potted " choke or transformer overcomes 
this difficulty, and some very good examples were 
to be seen on the Woden stand. 

Probably one of the most ambitious exhibits was 
that of Southern Radio, who are stockists of all the 
well -known makers and endeavoured to make a 
representative show of something by all makers in 
addition to their own range of SORAD trans- 
mitters. 

E.M.I. Amateur Division . 

One of the surprises to many visitors was the 
introduction of special amateur equipment by 
E.M.I. This equipment was displayed for the first 
time at the exhibition and included a moist interesting , 

range. The field strength and absorltion wave - 
meter (V.H.F.) has already been Mentioned, -but 
there - was also a simple absorption. wavemeter. for 
1.6 to 30 Mc/is ; a spot-frequency marker, and two 
grid dip oscillators -one for the range 1.6 to 
30 Mc /s and one for 40 to 150 Mc, /s: These were 
quite reasonably priced, the oscillators costing 
£6 17s. 6d., and the spot frequency marker costing 
£7 12s. 6d. 

E.M.I. also showed some I.F. transfbrmers in 
three forms -midget, medium and large -and three 
loudspeakers. - Of the latter there was the usual 
small standard type of emit and two of the elliptical 
shape -the medium being priced at £2 and the large 
at £4 17s. 6d. As a point of interest a Complimentary 
three- element beam calculator was being given 
to visitors by E.M.I. and should prove of value to 
those who are contemplating erecting a beam aerial 
for. use in the 28 or 60 Mc is band. . Copies of these 
may be. obtained - on application to the Amateur 
Division of E.M.I. 

Spot Frequency Marker working at i Mc¡s and de- 
livering harmonics at i Mc /s up into the V.H.F. range. 
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Simplified Contrast ExpQncer 
A Two -stage Circuit which can ba Included in the Majority 
of Existing Receivers. By S. SIMPSON 

ALTHOUGH most listeners to records or radio 
know that, for various reasons concerned 
with quality, a certain amount of volume 

limitation is essential at the recording amplifiers 
or transmitters, it may not be so well known that 
much of the loss of the realism so caused can be 
regained at the reproducing amplifier -provided 
a fair reserve of undistorted output is available. 

The system used is known as " Auto -Volume 
Expansion " (not to be confused with the " Auto- 
matic Volume Control," now a standard fitment in 
all superhet radios). The effect, briefly, is to quieten 
down the " soft " passages of a musical or vocal 
piece and strengthen the " louder " passages, the 
weakening or accentuating being controlled by the 
average volume level of the received music and rising 
or falling with it. The amount of contrast is, in 
the following circuit, variable from nil to an over - 
cbntrást,; the nil position is desirable because of 
speech programmes such as the " News," during 
which some announcers may raise or lower the 
speech level and this would be, of course, accentuated 
by the Expander. In plays, on the other hand, 
contrast is often an asset and the dramatic effect 
is enhanced by its use. To any listener who likes 
good music the trouble of adding the contrast 
expander is amply repaid by the pleasure of hearing 
the music " come to life." 

A fairly general line -up for a radiogram capable of 
adaptation to contrast would use a 6H6 demodulator 
followed by a 6F7 as A.F. amplifier, which in turn 
feeds a. 6J5 used as a phase inverter for two push - 
pull .6V6s. Contrast expansion is, in such circuits, 
applied to the pentode amplifier. There is, however, 
a drawback to using a 6F7 type of pentode in an 
expansion circuit. The releasing voltage is most 
readily applied to the suppressor grid as this causes 
least disturbance to existing wiring, but the voltage 
required by a 6F7 is fairly large and not easy to 
obtain without causing distortion elsewhere in 
the circuit. 

Change to 6L7 
For this reason the 6F7 in the radiogram outfit 

described above should be changed for a 6L7, which 
is a heptode with the " suppressors " connected to 
the same pin as is the suppressor of a 6F7. Owing 
to the internal disposition of the 6L7. however, 
the control of amplification by varying the bias on 
the " commoned " grids is quite large for a much 
smaller voltage than would be required by a 
6F7 for the same effect. It was also found that the 
control was Appreciably increased by keeping a small 
standing negative bias on the 6L7' suppressors. 
This was arranged for by taking the normal cathode 
resistor to chassis via a variable 2,000 -ohm resistor 
shunted by a 50 µF.50 v. condenser, and feeding 
the grid bias to the signal grid from the junction 
of the original bias resistor, still shunted by its 
25 µF. condenser, and the 2,000 -elan potentio- 
meter. This keeps the bias on the 6L7 signal 

grid at a suitable voltage, and also provides a vari- 
able preset bias for the expander circuit. (See Fig. 1.) 

The actual expander unit has been simplified 
from a quite elaborate system to the circuit shown 
in Fig. 2. As will be seen there is only one variable 
control, panel mounted, in addition to the bias 
preset control just described which can be fitted 
behind the radiogram chassis. The feed for the 
6F7 expander amplifier is taken from the signal - 
diode load resistor which feeds the usual volune 
control potentiometer. To prevent shunting by 
the 6F7 input control from causing distortion in 
the radiogram amplifier, R2 is included. This 
limits the input to the 6F7 somewhat, but the ex- 
pander still provides ample control output despite 
this. 

The remainder of the 6F7 circuit is fairly normal, 
except perhaps the transformer in the anode 
circuit. R.G. coupling to the diode rectifier was 
attempted but discarded because of its rather 
critical adjustment and the elaborate filtering 
necessary to prevent A.F. variation on the bias from 
causing distortion. 

Parallel feeding of the transformer was tried 
out, but a greater output from the 6H6 rectifier was 
obtained with the direct feed, and also as the 
effective anode load is less than the 6F7's impedance 
there is less voltage development due to accen- 
tuated bass passages and, therefore, less tendency to 
false contrast caused by bass instruments. 

Controlling Results 
The reservoir condenser in the diode load 

circuit requires some care. If too small the expan- 
sion is jerky and A.F. variation will be fed back to 
the radiogram amplifier, easily detected by rumble 
on bass music or a deep- voiced person's speech. 
If too large one gets a peculiar sustained effect. 
A solo instrument, for instance, following a passage 
by full orchestra seems over -lotid for a note or two 
then drops suddenly to quiet level. This is clue to 

AF 
Input 

Control 
Bias 
From 

Expander 

AF Input 
To Expander 

Fig. t.- Modification to 6L7 to give standing bias 
on suppressor grids. 
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bias on the 6L7 suppressors lasting rather longer 
than the passage which- caused the bias. - .The -.best 
all -round value is found to be 5 µF., and in 
conjunction with a 100,000 -ohih resistor the 
performance both as to timing and elimination of 
A.F. was found to be quite satisfactory. 

Construction of the unit is straight forward 
and in the mode] used by the writer is comfortably 
held in a metal box lin. by 5in. by bin. high: The 
box is mounted on a wood baseboard, leaving a 
margin of 14in. on one side for a terminal strip of 
ebonite on paxolin pillars. The L.T., H.T., and A.F., 
input lead of screened single flex and output 

Fig. 2.- Complete circuit of the 
Expander. 

Simplified Contrast 

lead carrying the control bias are taken to this 
strip. H.T. required is approximately 250 v. 
and the L.T. is 6.3 v. The screening of the input 
must be earthed both at the radiogram chassis . 

and the expander unit. A multi -way cable forms 
the most convenient way of linking the expander 
to the radio set, and the small bulk of the expander 
can probably find room in the interior of the 
radiogram cabinet adjacent to the main chassis. 

Using the Expander 
Using the expander is quite simple. One should 

first set the pre -set bias control to about 2/3 of its 
travel " off ", i.e., develop more standing bias. 
Next, set the " Contrast " control about 2/3 on, 
and at a quiet passage of music, etc., set the 
normal volume control for the usual level one u ;ses. 
On reaching louder passages the volume lifts as in the 
normal radio, but because of the expander the 
lift is much more pronounced. ' If too great reduce 
the contrast by turning off the " Contrast " control 
a little. The quiet passages will be very slightly 
reduced and a small increase of volume control 
brings the level to the listener's requirements. Cut- 
off effect on quiet volume can be caused by too great 
preset bias, and, conversely, if sufficient contrast 
cannot be obtained an increase of bias is necessary. 
Turning off the " Contrast " control reduces the 

expansion effect to a negligible degree and also 
slightly reduces the normal volume one is aeeustomed 
to at the usual volume control settings ; it is, 
however, the best position for " News Bulletins " or 
similar talks. 

COMPONENTS LIST 
Valves : 

' 6F7 amplifier. 
6H6 rectifier. 

Condensers : 

0.2 pF. 250 v. A.F. input. 
0.1 ,F. 300 v. screen by -pass. 
25 ,F. 25 v. cathode bias (6F7). 
5 , F. 50 v. control bias reservoir (made up of 

4 pF. plus 1 pF in parallel). 

Resistors 
RI. 250 kQ variable. 
R2. 100 kD watt. 
R3. 75k11 1 watt. 
R4. 2500 I watt. 
R5. 100 kf2 I watt. 
Transformer : 
3 : I ratio, step -up, to carry approximately 10 

mA. in primary. 
Additional items for main chassis : 

2,00052 potentiometer. 
50 pF. 50 v. condenser. 
6L7 replacing 6F7 amplifier. 

The system here described has now been in use 
by the writer for a considerable period; and has 
proved trouble -free and undoubtedly an asset to an 
otherwise normal radiogram. 

Exeter Cathedral Sound 
Installation. 

WORK has recently begun on the installation of 
Philips sound reproduction equipment at 

Exeter cathedral. 
The complete system comprises 12 microphones 

and 32 loudspeakers. These will be operated from a, 
three -tier console- mounted equipment located ad- 
jacent to the choir stalls. Automatic switching in 
this equipment greatly simplifiés the .duties of the 
operator. 

The re- building of the bomb -damaged portion of 
the cathedral affords an unusually' good oppor- 
tunity for obtaining optimum acoustic conditions. 
A particularly interesting feature will be the incor- 
poration of the loudspeakers in the lighting pendants 
In this way it will be possible to direct the sound 
straight down on to the congregation, and thus 
overcome the trouble of long reverberation time, 
whiéh is a common acoustic problem in most 
churches, due to the hard stone walls and lofty 
roof spaces. 

The light pendants have been specially designed 
by Mr. H. H. R. Drury, F.R.I.B.A. , the architect 
under whose direction the renovations of the 
cathedral are being undertaken. The loudspeakers' 
form an . integral part of the fittings, and are in 
complete harmony with the design. ' Another 
advantage of concealing the speakers in this 
manner is that the wiring can quite easily be 
brought down with the wiring to the lamps, 
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AN. ENTIRELY NEW AUTOCHANGER UNIT 

MARCONIPHONE AC 100 fl 

Single knob control with provision for 
rejecting a record at will. Mechanism auto- 
matically switches off at the end of the last 
record. 

Pick -up may be handled in the normal 
manner for playing single records. 

* 
The special lightweight pick -up ensures 
the highest quality of reproductio'n with 
m'nimum of needle and record wear. 

Operates from 50 cycle A.C. mains sup- 
plies. 100 -130 or 200 -250 Volts. 

* 
Max :mum rel:abil:ty of operation en- 
sured by the greatly simplified form of 
co :astruct:on. - 
Handles up to ten 10" or 12' records 
(unmixed). 

17.0.0 plus f3.0.8 Purchase Tax 
Matching Transformer I0J- (no purchase tax) 
If cesired the unit can be supplied without the 

transformer. 

M A R Ç,:N I P H O N E 
THE GREATEST `" "l:> 011 NAME IN RADIO 

The Morconiphone Co. Ltd., Mayes, Middlesex 

PREMIER RADIO CO. 
MORRIS & CO. (RADIO) LTD. 

THE BIRMINGHAM VERSION OF THE PREMIER SECTIONAL WHIP AERIAL. Seven sections-which plug 
TELEVISOR KIT IS NOW READY, into each other making an aerial 14ft. long. Thinnest section 

The price Is £17 17e. Od. for London onBirmiogham Model 
:i Easy to Assemble Kits are supplied : 

Vision Receiver with valves, £3 13s. 8d. (Carriage 2/6) 
Sound Receiver with valves. £2 14s. 6d. (Carriage 26) 
Time Base with valves, £2 7s. 8d. (Carriage 2/6) 
Power Supply Unit with valves, £6 3s. Od. (Carriage 5' -) 
Tube Assembly. £2 18s. 6d. (Carriage and packing 2/6) 
This unit includes the VCR97 Tube, Tube Fittings, and 
Socket and a 6in, PM Moving Coil Speaker with closed field 
for Television. 

The Instruction Book costs 2,6. but is credited if a Kit for 
the complete Televisor is purchased. 
Any of these Kits may be purchased separately : 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. 
WORKIÑG MODELS CAN BE SEEN DURING TRANSMITTING 
IOURS AT OUR FLEET STREET AND EDGWARE ROAD 

3RANCHES. 
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 screened. With all parts. 
valves, chassis, diagrams, etc., 27.6. All parts available 
separately. 

The New Premier Catalogue, now ready, includes all the 
new TV Kits, Receiver Kits and thousands of component 
bargains. Send 3d. for copy. - 

MAGNIFYING LENSES for 61n. CR Tubes. Increase picture 
size to that of a gin. Tube. Best Quality, 25'- each. 
WRITE RUBBER MASKS for VCR97 Tubes, 7/6 each. 
Coppered Steel Aerial Rods to make a dipole for the Birming- 
ham Frequency. Correct length, 3/- per pair. 

bin. diem., thickest section fin. diam. Weather proof enamel. 
3/6 each complete. 
INSULATED BASE for above, 2.'6 each. 
R107. One of the Arm)'s Finest Communications 
Receivers. (See " W.W." August. 1945). 
9 valves, R.F. amp. osc. Frequency Changer, 2 IF's (465 kc). 
2nd Detector. A.V.C. Af. amp. B.F.O. A.C. mains, 100 -250 v, 
or 12 v. accumulator. Frequency range 17.5 to 7 me /s, 7.35 
me /s to 2.9 me /s, 3.0 to 1.2 me /s. Monitor L.S. built in. Com- 
plete. Write for full details. Price £12 125. Od. plus 21 /- 
carriage and packing. 
BATTERY CHARGER KITS 
All incorporate Metal Rectifiers. Transformers are suitable 
for 200 -250 v. A.C. 50 cycles. 
Cat. No. Price 
2002 Charges 6 v. Accumulator at 1 amp. Resis- 

tance supplied to charge 2 v. Accumulator £1 2 
2003 Charges 12 v. Accumulator 1 amp. .. 1 7 
2004 Output 15 v. 4 a. Variable resistance and Meter 3 15 
2005 Output 15 v. 6 a. Variable resistance and Meter 5 0 
2007 Output 30 v. 5 a. Variable resistance and Meter 6 0 
2009 Output 24 v. 3 a. Variable resistance and Meter 4 5 
BATTERY CHARGERS. Input 100/250 v. A.C. Output 
15 volts at 16 amps. Continuously variable metered output. 
Usual price £24. Our price £10 los. Od. each. Plus 10 /- 
carriage. 
PREMIER MIDGET RADIO KIT. Due to greatly increased 
production. we are now able to offer this Kit at a greatly 
reduced price. Including an attractive bakelite case. 12ín. 
long x 5in. wide x gin. high. The valve line up is 6K7, 6J7, 
6V6 and a Selenium Rectifier in the A.C. Model ; and 6K7. 
6.17, 25A6 and Selenium Rectifier in the A.C. /D.C. Model. 
Both are for use on 200 to 250 volt mains. The dial is illumin- 
ated and the receiver presents a very attractive appearance. 
Coverage Is for the medium and long wavebands. 
Complete kit of parts with cabinet and diagrams. £4 19e. 6d. 
including Purchase Tax, 

THERE ARE THOUSANDS OF TELE- 
POST ORDERS TO 167, LOWER CLAPTON RD., LS. 'Phone: Amherst 4723 

VISION AND RADIO BARGAINS IN CALLERS TO 15213, FLEET ST., E.C.4. Central 2833 
THE PREMIER' CATALOGUE. PLEASE NEW BRANCH i 207, EDGWARE RD., W.2. Ambassador 4033 SEND 3d. STAMP FOR COPY. 

This Branch is open until 8 p.m. on Saturdays. 
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AMBITIOUS ENGINEERS 
HAVE YOU HAD YOUR COPY OF "ENGINEERING OPPORTUNITIES "? 
Whatever your age or experience- whether you are one of the " old school " or a newcomer 
to Engineering anxious to hold your position under present -dáy conditions -you must 
read this highly informative guide to the best paid Engineering posts. 
The Handbook contains among other intensely interesting matter, particulars of B.Sc., 
A.M.I.C.E., A.M.I.Mech.E., A.M.I.E.E:, A.M.I.M.I., A.M.I.P.E., A.M.Brit.I.R.E., 
CITY & GUILDS, CIVIL SERVICE, G.P.O., and other important Engineering Exam- 
inations, out -lines home -study courses in all branches of CIVIL, MECHANICAL, 
ELECTRICAL, AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and 
PRODUCTION ENGINEERING, DRAUGHTSMANSHIP, GOVERNMENT 
EMPLOYMENT, BUILDING, PLASTICS, MATRICULATION, etc., and explai n, 
the unique advantages of our Employment Department. 

WE DEFINITELY GUARANTEE NO PASS -NO FEE' 
If you are earning less than £10 a week you cannot afford to miss reading " ENGINEERING 

OPPORTUNITIES ": it tells you everything you want to know to make your future secure 
and describes many chances you are now missing. In your own interest we advise you to 

write for your copy of this enlightening guide to well -paid posts NOW -FREE and without 
obligation. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
409 Shakespeare House, 

17 -19 Stratford Place, London, W.1. 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 

HIGH -FIDELITY EQUIPMENT 
Available from stock. 

LOUDSPEAKERS: £ s. d. 

Wharfedale. Super 8 CIS 3 15 u 
" Golden 3 15 0 

CSB 4 5 0 " 
W 12'C!S ... 7 5 o ff 
W15CIS ... ... ... 11 10 0 

Goodmans. " Axiom 12 " ... ... 8 8 o 

" 22' 12 13 0 
PP 

PP 
Bass Reflex Cabinet. Model 

16 16 o 
Barker. Model I48A 15 15 0 

Pf 150 18 18 0 

PP Bass Reflex Cabinet. Model 
16 16 0 

Truvox SS10A ... ... ... 617 6 

PICK -UPS : 

Lowther moving coil, with tungsten car- 
bide reproducing point ... 12 19 10 

Transformer for above. Type 2OT ... 1 17 6 
Decca Model "D" With 8in. arm... 3 15 4 

Model "D" or "C" With 12in. arm 4 6 1 

Acos. Model GP20 ... 3 11 5 
Connoisseur Super- Lightweight ... ... 5 14 8 
Connoisseur Single -speed Motor... ... 18 19 0 

Our new amplifier, the "RD Baby," is proving 
extremely popular. Have you sent for details of this 
latest addition to our range? 

ROGERS DEVELOPMENTS Co., 
106, Heath St, Hampstead, London, N.W.3. 

HAMpstead 6901. 

DETAILS OF THE FINEST 
AUDIO -AMPLIFIER IN THE 

WORLD 
and a copy of the 

REPORT of the NATIONAL 
PHYSICAL LABORATORY 
on the tests they have made of 
this Amplifier are available, free 
on request together with a 16 page 
illustrated booklet describing how 
the amazing performance figures 

of this Amplifier are achieved. 

WRITE FOR BOOKLET P /NPL 

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

Telephone : SHEpherd's Bush 5626 
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Novel C and R Bridge 
The Novel Features Incorporated in This Bridge Make its Construction 

and Use Equally Simple 
By R. D. PATTISON 

AMINIMUM of precision components is called 
for in this instrument, yet the ranges of 
resistance and capacity covered are ample 

for all ordinary requirements. There is only one 
scale to be read and one simple multiplication to 
be done to arrive at results. 

The variable resistance should be of sturdy 
construction, wire -wound, and capable of boing 
set accurately to 1 per cent. of its maximum value. 
The maximum value specified in the list of com- 
ponents simplifies the calibration of the instrument. 
If any other value is used the values of Rl and R2 
must be altered in proportion as they, in conjunc- 
tion with the variable resistance, form the .ratio 
arms of the bridge. For instance, if the variable 
resistance is 5,000 ohms, then Rl must be 50 ohms, 
and R2 5,000 ohms. 

The bridge is energised by a buzzer which acts 
as its own coupling transformer. This type of 
buzzer, easily obtained ex-W.D., has two coils, 
identical but electrically separate, on a common 
core. One ebil operates the make -and -break and 
acts as the primary of the coupling transformer. 
The other, the secondary, transfers the energising 
voltage to the bridge. 

The two -pole TaxLey switch selects resistors 
and condensers to provide the ranges given in detail 
in the accompanying table. The detector is a 
single earphone taken from a disused headset and 

p2 
/00011 

v. a. lcoo n 

Phone 

/OOKn 
Ion 

Fig. z.- Theoretical Circuit of the Bridge 

should be of high resistance -2,000 ohms, at 
least. 

Precision Components 
Precision resistors and condensers should We 

used if possible. If it is intended, however, to 
borrow another bridge to, carry out the final cali- 
bration of the variable resistance the same instru+ 
ment can be used before that stage is reached to 
pick out from stock resistors and condensers of 
sufficient accuracy to be used in place of bought 
precision components. Do not neglect the possi- 
bility of combining resistors in serios or parallel 
so that opposite errors cancel out. Suppose that 
two resistors, nominally 500 -ohms, are in fact 460 
and 550 ohms respectively. In series they would 
form resistance of 1,010 ohms, which is within 
1 per cent of the nominal value. Condenser values 
can be adjusted in similar fashion. If another 
bridge is not available the cost of precision com- 
ponents should not be grudged if reasonable 
accuracy is to be, expected from the finished 
instrument. 

Layout 
The layout of the components on the panel 

may be left to the constructor. A great deal will 
depend on the size of the variable resistance and 
of the box in which the instrument is to be housed. 
Set out on the panel a circle for the range -switch 
scale and two concentric circles for the indicator 
scales. Thick white paper glued to the panel 
provides a good surface to draw upon. Drill the 
panel for the variable resistance, switches and 
terminals, spacing the " X " terminals apart by 
more than the length of a crocodile clip. The 
reason for this will be indicated later. 

Mount the variable resistance and provide it 
with a knob and . pointer. Before going further, 
calibrate the variable resistance from another 
bridge or ohmmeter. Select the end of the 
resistance which is to he attached to the two ratio 
resistances Rl and R2. Place this end and the 
moving contact of the resistance across the " un- 
known " terminals of the bridge or meter. Set the 

LIST OF COMPONENTS 
1 variable resistance, 1,000 ohms maximum. 

: 1 buzzer (see text). 
1 2 -pole, 9 -way Yaxley switch. 
1 on-off switch. 
2 10 ohm 1 per cent. resistors (Rl, R4) 
1 1,000 ohm 1 per cent. resistor (R2). 
1 100,000 ohm 1 per cent. resistor (R3). 
1 100 pF 1 per cent. condenser (C2). 
1 1 pF 2 per cent. condenser (C1). 
1 41 v. battery. 
1 headphone. 
1 box with panel and lid. 
4 insulated terminals. 
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bridge or meter to 10 ohms and adjust the moving 
arm of the resistance until balance is obtained. 
Mark the -- position of the. pointer on both scales. 
Calibrate the variable resistance in this manner 
from end to end at intervals df 10 ohms. Starting 
from the selected end as zero mark the successive 
10 ohm intervals on the resistance scale as 1, 2, etc., 
up to 100 in black and the condenser scale similarly, 
in red, in the opposite direction. 

If no means of calibrating the scales directly is 
available, get a dealer to confirm the value of the 
resistance and if necessary adjust it to exactly 
1,000 ohms. Measure with a protractor the sweep 
of the pointer in degrees and divide , this into 
100 equal parts by means of the same protractor. 

RANGE TAFLE 

.4, _o 

Bm 
co 

Ratio 
Arm, 
ohms 

Standard 
Set 

switch 
to 

Range 

1. Rl 1 ,uF 1 µF 1-100 µF 
2. R2 1 ,uF 0.01 ¡tF 0.01-1 ,uF 
3. Rl 100 pF 0.0001,uF 0.0001 

0.01 ,uF 
4. R2 100 pF 1 pF 1-100 pF 
S. R1 100,000Q 100 K2 100 K- 

10 MQ 
6. R2 100,0002 1 K2 1 K-100 K2 
7. R1 10 d2 102 10-1,0002 
S. R1 Match M x 1 Mx l to 100 

9. R2 Match M/100 100 x 1 to100 

vanishes or is at a minimum. The value of the 
" unknown. " is that shown by the range switch 
multiplied by the position of. the pointer. 

The note of the buzzer should be adjusted experi- 
mentally to its highest as it will then give best 
results when dealing with high values of resistance 
and low values of capacity. The M (M for match) 
terminals can be used with suitable external 
standards to measure resistances and condensers 

Detail of 
Crocodile Clio 

Hole Here To 
Engage Shaft 

of Terminal 

Dry Battery 
Contacts 8 Clip 

IAAi00I1111111111Í1@ÍIIIOIÌiÍfl90ROIIIdpiflÍW 

114111111B 0.16.11111111111111, MN. 

Off 
Switch 

) 
On 

Suggested Layout of the Panel 
This method will not be so accurate as that first 
described. Mark the scales as before. outside the ranges provided, but will find greater 

application in matching centre -tapped trans- 
formers or in making rough comparison of 
inductances. Wiring 

Mount and wire the remaining components. 
The wiring which comprises the bridge proper - 
that is, all except the buzzer circuit and the 'phone 
leads- should be kept as short and as well spaced 
as possible to minimise resistance and capacity 
errors, particularly at low values. Mark the 
positions of the range switch as suggested in the 
accompanying table. The battery may be fixed 
inside the box, but it is better to keep it outside 
to prevent possible corrosion of the wiring if the 
battery is left for a time and becomes run down. 
A U -strip will hold it securely against suitably 
placed contacts. 

The single 'phone can lie loose on the panel or 
be fixed by a spring clip to the lid. Solder a croco- 
dile clip to a strip of metal in which a hole has been 
bored to accommodate the shank of one of the " X " 
terminals. Between this clip and the remaining 
terminal components of different sizes can be 
easily applied for examination. 

Using the Bridge 
The method of using the bridge is as follows. 

Attach the " unknown " to the " X " terminals ; 

set the range selector switch to the range expected 
to be required ; switch on the bridge and adjust 
the variable resistance until the note of the buzzer 

A WAR STORY 
THIS is the latest story of a Japanese " prisoner- 

of- war." It concerns the dual duty .broadcast- 
ing station, Radio Hong Kong, covering that area 
and South China with programmes in English and 
Chinese. 

A 75 kW. emergency generating set was supplied 
by the British General Electric Co., Ltd., before the 
war. When the Japanese occupied the territory, 
this set was taken away and reinstalled 2,000 ft. 
above sea level, at the highest point in the new 
territories. In this wartime location the power 
generated was used against the Allies, the Japanese 
employing it as part of a radar installation. 

When the British Forces reoccupied the Colony, 
the Army found this generating set and returned it 
piece by piece to the Radio Station. The British 
G.E.C. ' was then called in to reassemble, build 
up and reinstall. 

This generator is now working daily on medium 
and short wave broadcasts, and is also used in 
conjunction with air to ground communications at 
the Hong Kong airport. 
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Protected Type Extension 
Loudspeaker 

A SMALL but efficient. pro- 
tected type of loudspeaker 

suitable for use in the garage, 
car or sniall room can be 
made quite easily as follows : 

Procure a 21in. (2 -3 ohm) 
speaker from one of the many 
types now on the market and 
a small type of volume control 
(6 ohms). Next obtain a flat 
type of deodoriser, which may 
be obtained in a selection of 
three or four colours. The back 

THAT DODGE OF YOURS ! 
Every Reader of "PRACTICAL WIRE- 

LESS " must have originated some little i 
dodge which would interest other readers. 
Why not pass it on to as F We pay halt-a- - guinea for every hint published on this 
gage. Torn that idea of yours to account ! 
by sending it in to us addressed to the 
Editor, "PRACTICAL WIRELESS." George 
Newaes, Ltd., Tower House. Southampton 
Street, Strand, W.C.2. Put your name 
and address on every item. Please note 
that every notion sent in must be original. 
Mark envelopes "Practical Hints." 

SPECIAL NOTICE 
Ali hints must be accompanied by the 

coupon cat from page üi of cover. 

IMEM14., 1.1.<.411.1.o.1.u1<NIMM,.1111<.<,.411 

Details of the novel loudspeaker suggested by 
Mr. Towndrow. 

of this should be removed to enable speaker, volume 
control and connecting block to be drilled and 
mounted with B.A. screws. Provision can also be 
made on back or front for entry of connecting cable 
by the insertion of small ebonite bushes. After 
mounting of components, replace backplate with 
three B.A. nuts and bolts, the upper one having a 
small ring attached to enable speaker to be hung 
if required. The speaker is now ready for use. - 
F. F. TOWNDROW (Newquay). 

Solder Gun 
BELOW is a diagram of a 

" solder gun " which I re -¡ 
cently made up from small: 
scrap parts, but which never- 
theless has proved a handy, 
addition to the work bench. 
The main portion is, as can 
be seen, a small oilcan.' 
The total amount of resin 
cored solder " feci " by the gun 
to date is one half pound 
coil of " eighteen gauge." - 
R. J. TALBOT (Morecambe). 

Knurled Wheel With Loose Fit 
on Spindle Contacts Solder 
When Subjected to Finger 

Pressure 

Tin -Plate Clip 
Soldered to 
Soout 

Piece of Ebonite Rod 
Tapered and Drilled, 
Forming Cu%da For 
Solder 

Cored Solder Coil 

An oilcan converted to a solder gun. 

THE LEADING ENGINEERING WEEKLY 

PRACTICAL ENGINEERING 

Eight valuable data sheets included in 
every issue. 

4d. Weekly -Every Friday 
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I 
Three- quarter front view of the finished unit. 

THE amateur constructor, when compared 
with the commercial manufacturer, finds 
himself both at a loss and at an advantage. 

Although the manufacture of their products 
subjects both people to the same common limitations, 

t i.e., necessity of obtaining a good and reliable design, 
meeting cost of components and the requirements 
of production, etc., the commercial manufacturer 

I has the great advantage of having at his disposal 

t a well- equipped research section possessing instru- 
ments and equipment that are rarely available to 
the amateur. On the other hand, the home- 

¡ constructor has to hand an asset which is almost 
i entirely denied the manufacturer. Time ! 

If a certain process in the construction of a 
i' commercial receiver would involve, say, an extra 

The Bcnd-sectrc 
An Interesting Accessory fc 

By J. R. 

The Tuning Unit 
Every amateur is aware of the advantages of 

bandspreading on the short wave bands. It may 
easily be obtained by connecting a small value 
condenser in parallel with the main tuning con- 
denser as shown in Fig. 1. It is very difficult, 
however, to obtain accurate calibration of the 
bandspread condenser. 

One method used commercially is to have the 
bandspread condenser tune the commercial bands 
only. These are selected by a switch which con- 
nects the bandspread condenser to a coil so padded 
and trimmed as to tune the band required, or to a 
separate oscillator coil for each band, the aerial 
coil being padded and trimmed as before. (It 
is assumed in this article that the tuning unit 
described will be fitted to a superhet receiver. 
It could, of course, be used quite successfully with 
a straight receiver using an H.F. stage.) Alterna- 
tively, separate coils may be used as well. These 
methods allow the bandspread tuning condenser 
dial to be fairly accurately calibrated for each 
position of the switch. 

Another method is to have a mechanically 
preset position for the bandset tuning condenser 
for each band requiring bandspread. This is 
occasionally used commercially and is the basis of 
the tuning unit here described. It has the 
advantages of eliminating switch contacts and of 
shortening coil leads so far as is possible. 

9andspread 2 -Gang Condenser. 

/ A B 

i J 
Bandsec 2 -Gang Condenser 

two hours' work on the part of one operative ; Fig. i.- Showing how a bandspread condenser 
then that will almost certainly raise the price of the may be connected to, say, the frequency- changer 
finished set by at least eight shillings. On the stage of a superhet. C1 L1 represent the aerial 
other hand, it is a very poor amateur who will not tuned circuit and C5 L, the oscillator tuned circuit. 
devote a couple of hours to the improvement of C3 C4 then represents the bandspread two-gang 

Ithis receiver ! condenser. If necessary, the bandspread con - 
In the bandspread tuning unit to be described densers may be switched in and out of circuit by two 

0 here, the author gives details of an accessory which, switches inserted at the points A and B. 

I whilst taking some time in its construction, costs 
almost nothing and will raise the reader's receiver Operation of the Unit 
well into the ranks of the more 'expensive commercial The functioning of the unit is extremely simple, 

iset. The time spent by :thè; writer, who is an in- the effect obtained is attractive and its operation 
different metal worker, consistëd of six evenings, a capable of being carried out by the most non - 
total of about 22 hours. This time was spent not technical of listeners. 
only in making the unit but in its design as Let us assume that the unit has been fitted and 

twell. is aligned to spread the commercial or amateur 

( 

):EN=PINEW.M1.1.01141.11.01,041441NISM NNOI 10110.041110iINE.mry,1,,11MMI1MNIAMINI11.11.1» 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1950 PRACTICAL WIRELESS 619` 

_1,ll_ 1111 ,II L.IIIL.,..01M/I NNW mMINI,4MI 1II_II, __,14,4111111.IlW lIMl MEW ty 

per Tuning Unit 
he Short -wave Enthusiast 

WIES 

short -wave bands. The listener turns the bandset 
tuning condenser in the normal fashion and arrives 
at, say, the 31 -metre band. He decides to listen 
to the stations in this band. As he passes the high- 
frequency end of the band a light shines on the dial. 
This light shines for at least two degrees of rotation 
of the main tuning condenser which would mean 
about half a turn of the actual tuning control.' 
No " sharp " tuning is required. He then turns a 
knob. This switches in the bandspread condenser, 
and " gathers -in " and locks the main tuning con- 
denser in a pre -determined position. Ho then has, 
by tuning the bandspread condenser, the whole of 
the 31 -metre band laid out over 180 degrees of dial 
travel, being as easy to tune as the medium -wave 
band, and being reliably and accurately calibrated. 

Functioning of the Unit 
The functioning of the unit is also very simple. 

The switching on and off of the lights is accomplished, 
of course, by preset contacts actuated by a contact 
on the tuning, condenser, and needs little commnent 
in this paragraph. 

The mechanical locking process is illustrated in 
Fig. 2. Fig. 2(a) shows a disc B fitted to the spindle 
of the bandset.tuning condenser. (The letters used 
here to describe the parts of the mechanism corre- 
spond with those used later in describing the con- 
struction. This explains their apparently random 

(a) e (b) R (c) 

Pegs Securely 
Locking Pert E 

Fig. 2. (a), (b) and (c).- Showing how the tuning 
condenser is locked in d preset position, even though 
it may be some appreciable distance out of this 

position before the lever F is raised. 

choice here.) A piece of metal E shaped to a point 
is securely fixed to the disc at any pre -determined 
position. Movement is obtained by sliding the piece 
along the semi -circular slot in the disc. A lever F 
is pivoted as shown and is provided with two pegs. 
This lever, on travelling upwards, " catches " 
the pointed part E, Fig. 2(b), and locks it as shown 
in Fig. 2(e). Owing to gradual wear and imper- 
ceptible differences in dimensions if several locating 
pieces E were used, it is not sufficient simply to push 
the lever F upwards. It must be held in tension 
by a spring device. 

Another view of the unit. 

Fig. 2(d) shows the addition of another lever G 
pivoted at the same point as F. Lever F is pulled 
upwards by reason of the spring joining F and G 
together. It is prevented from going too far by 
means of the stop on G. 

Now, suppose that lever G were raised instead of 
lever F. It would carry lever F until the two pegs 
finally locked on to the pointed piece E. Lever F 
would then stop, but lever G would carry on, leaving 
F in position and held up by the tension of the 
spring. 

That is all there is to it. To enable the whole 
thing to be actuated by turning a knob a small 
lever M is fitted to a spindle as shown in Fig. 2(e). 
This pushes a small distance piece H, which in turn 
pushes up lever G. It will he seen that, when the 
pegs on lever F have located with the pointed part 
E, the rotation of the spindle has the effect of open- 
ing out the spring insofar as the spindle is now push- 
ing lever G up by itself. When the lever M has 
travelled as far as is shown in Fig. 2(f), (i.e., just a 
shade beyond the 'vertical), the spring begins to 
have the effect of trying to push this lever (M) in 
the direction indicated by the arrow. A stop is 
fixed at this position, its purpose being to prevent 
lever M from turning any further. Thus the spring 
between levers G and F not only assists in the locking 
process but also maintains the mechanism in the 
locked position. In actual fact, the " feel " of turn- 
ing the spindle is similar to that obtained in turning 
a switch. 

A second spring is also shown in Fig. 2(f). This is 

i 

, 
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fixed to lever G in order to pull it back again when 
the mechanism is released. 

When the mechanism is turned to the " lock " 
position a simple incidental mechanism throws over 
a spring- loaded D.P.S.T. switch, this switching 
in the bandsproad condenser. The switch is con- 
nected in circuit at the points A and B of Fig. 1. 

The Construction 
We may now proceed to the actual construction 

of the unit. The vast majority of the work is carried 
out in 16 s.w.g. mild steel sheet of which a square 
foot should provide an adequate supply of material. 
Mild steel sheet will be found very easy to work and, 
drill, and the various parts can be made in a sur- 
prising short space of time. Apart from the disc 
B and the locating spikes E, filing need not be 
extremely accurate. However, the marking out 
of the various holes is very iinpòrtant and care 
should be taken to ensure accuracy. It is necessary 
to centre-punch each hole before drilling. 

A final word concerns the bandset tuning con- 
denser. Any standard model of between 450 and 550 

F 

H 

Stop, 

M 

Pivot 

Return Spring " 

(f ) 
Spindle 

Fig. 2. (d).- Showing the addition of a second 
lever G, pivoted at the same point as lever F. 
Fig. 2 (e). How lever G may be raised or lowered 

by rotating a spindle. 
Fig. 2 (f). An exaggerated diagram showing 
how the spring between levers F and G is extended 
after 'lever F is locked to part E. The unreferenced 
arrow shows the direction in which lever M is forced 

after it has travelled through the vertical. 

pF may be used so long as its physical dimensions 
do not exceed llin. wide by 2,¡in. high by 2jin. 
deep. This excludes .the projection of the spindle 
at the front, of course, and it assumes that the 
vanes are closed. 

Steps in Construction 
1. The first job is to make the front plate A out 

of mild steel plate as shown in Fig. 3(a). The dia- 
gram shows this plate as it would appear looking from 
the front of the unit. The hole marked " for tuning 

condenser spindle " should be centre -punched only 
for the time being. 

2. The circular plate B is the next task. This 
also consists of mild steel sheet. (See Fig. 3(b)). 

3. The bandset tuning condenser has now to be 
mounted so that its spindle is centred exactly at the 
point marked " for tuning condenser spindle " in 
Fig. 3(a) ; and also the circular plate B has to be 
firmly mounted on the spindle so that its inside., 
edge is 5116ín. away from the outside edge of plate 
A. See Fig. 4(a). This latter task was carried out 
by the author by means of the bush illustrated in. 
Fig. 4(b). To prevent any movement of the circular 
plate with respect to the condenser vanes a light, 
V- shaped file cut was made on that face of the bush 
which is held against disc B. See Fig. 4(c). Two, 
heavy centre -punch depressions were then made 
in the face of the disc as shown in Fig. 4(d) and (e), 
These depressions created small, sharp swellings 
on the underface of the circular plate and these 
located reliably with the V -cut, thus holding the 
whole assembly rigid. If the reader has difficulty 
in making this bush it will probably be possible to 
obtain one already made by breaking the plastic 

For Tuning 
Condenser Spindle 

e 
6 B.A. é Clear 

---. / 

/23- 
3a 

32 

12 
%6 

¡ 4 (7id, l a 

Centre 
48.A. C /ear 

(b) 

Fig. 3 (a) and (b). Portions of the front mounting 
plate (a), and circular disc (b). 

compound from a disused lin. knob and using the 
brass bush inside. Alternatively the circular plate¡ 
may even be mounted to a knob itself if this is of th* 
correct shape. The only requirements are that thoi 
circular plate must be rigidly fixed to the spindle and 
that an exact clearance of 5 /16in. between the twat 
plates exists. See Fig. 4(a). 

The hole in the plate A may now be drilled out to 
the correct size in order to accommodate the partir, 
cular bush used by the constructor. (This, of course. 
is the reason why no dimensions were originally given; 
in Fig. 3(a).) (To be continued.) 

i 

REFRESHER COURSE IN MATHEMATICS 
8/6, by Post 91- 4th Edition By F. J. CAMM 

From: GEORGE NEWNES LTD. 
Tower House, Southampton Street, Strand, W.C.2 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1950 PRACTICAL WIRELESS 71 

Lord Reith's Autobiography 
A Review of the Book Written by the Former Director -General of the B.B.C. 

By F. J. CA/NAM 

Ti, ES is a Reith size book by Lord Reith about 
Lord Reith. It deals mostly with his 
connections with the B.B.C. from the 

commencement of broadcasting in 1922 to the time 
that he left. The style is egregious, and one is 
forced to the conclusion that Lord Reith is no 
stylist. In places it resembles the staccato barks 
of a dog bereft of its bone. One comes rapidly to 
the conclusion that Lord Reith has a fine conceit of 
himself. He tells you that he came to the B.B.C. 
without experience. 

His stock -in -trade was a religious fervour and an 
Aberdonian connection. The religious fervour he 
promptly injected into those miserable Sunday 
programmes, fortunately a thing of the past, 
designed on the principle " let's all be miserable 
together." Lord Reith speaks with some pride of 
the quality of B.B.C. - programmes, but we must 
remember that a scintillating diamond can emerge 
from an inefficiently run lapidary's shop. In 
assessing quality the cost must be taken into con- 
sideration, and it can scarcely be denied that under 
Reith's régime the B.B.C. became over- departmen- 
talised, until to -day it consists of a number of 
watertight compartments with little co- ordination 
and grossly overstaffed. Its overheads are enormous, 
and could be considerably reduced, with benefit to 
the taxpayer and the programmes. 

As soon as a new problem arose another depart- 
ment was started, without any consideration as to 
whether the existing staff was adequate. On Lord 
Reith's own confession his main qualification was 
that he knew nothing of the job but then that also 
is the qualification of the First Lord of the 
Admiralty or the War Minister. 

Lord Reith has a tremendous ego, which out - 
Agate's the late James Agate, who thought that the 
theatre was specially created to enable him to 
display his grammar school erudition. In this book, 
which might aptly be titled " Testimonials to Lord 
Reith," with additional testimonials by himself, 
every little sycophantic utterance (there were plenty 
of sycophants in the B.B.C. in those days) is here 
faithfully recorded with suitable comments and 
annotation. No wonder the B.B.C. became known 
as " Reith's Empire," over which he ruled almost 
by divine right. The book deals only very lightly 
with the criticisms of its author, which continued 
frein the start until he left. 

The fact is that almost anyone could have run 
the B.B.C. from the start. On his own showing it 
did not require a man of experience, and when you 
are given a free hand with no one above you to 
observe inefficiency, with almost unlimited funds at 
your disposal, it would indeed be a dolt who could 
not have run the organisation. Whatever was done 
was right. There was no yardstick by which it 
could be measured and found wrong. 

Lord Reith says that he could not work under 
anyone. So great was his ego that he believed, and 
I think genuinely, that without experience or 
knowledge of radio ho was born to rule the B.B.C. 

The fact is that the B.B.C. created Reith, not, as he 
would have you believé, that Reith created the 
B.B.C. A good horse makes a good jockey. 

Under such a system it was obvious that Lord 
Reith had to delegate a great deal of his work, 
contenting himself with taking the praise and the 
blame. 

His almost iconoclastic attitude permeated his 
dealings with politicians. He had, as the book dis- 
closes, aspirations that way, with leanings towards, 
of course, the Prime Minister's office. He tells you 
with ingenuousness and naïveté, for example, 
that lie and Churchill found themselves willy -nilly 
in the Government during the war and that the 
country demanded it t It did no such thing. Whoever 
happened to have been Director -General of the 
B.B.C. at the time would have found himself 
temporarily in the Government, purely so that our 
overseas propaganda could accurately reflect 
Government policy and safeguard security. Un- 
fortunately for his aspirations Mr. Churchill, when 
he became Prime Minister, soon dispensed with the 
services of Lord Reith after forming his Cabinet. 
Lord Reith frankly admits that Mr. Churchill told 
him that the reason was that he-did not get on well 
with people, and I think that is a (air comment. 
Churchill, as a fact, dismissed him in those terms 
and gave him the title " Lord Wuthering Heights." 

Here are some typical examples of Reith's ego. 
A brigadier -general once said to him : " Reith, you 
are a hell of a fellah," and Reith's comment is, " But 
I knew that." He was given charge of a munitions 
project. " I knew nothing about the manufacture 
of small arms, but that bothered me not at all. It 
would be largely common sense and self- confidence !" 
Nothing came amiss to this deux et machina. He 
acknowledges that many of his earlier employers 
acknowledged his " consummate ability." He, of 
course, includes some of his own opinions about 
himself- mostly flattering. Page after page is used 
to impress the reader that he is a wonderful man, 
and one cannot refrain from the remarks of another 
Scotsman in Macbeth, " Methinks thou dolt protest 
too much." You can hear the swish of the tartan 
and the skirl of the bagpipes in almost every line. 
Reith caber alles should be the sub- title. 

Sir Ernest Benn once told him, " You hold the 
biggest job ever since the days of creation." The 
correct comment would appear to be : " So what," 
for holding the biggest job does not necessarily 
mean that you are equal to it. 

Lloyd George : " If you were seconded to help 
me I could cure unemployment in a year." Well, 
Lord Reith certainly did his best to cure it by 
absorbing large numbers of often incapable people. 

I could go on quoting from this autobiography, 
but this seems the appropriate place for a Sassenach 
facetiously to suggest that those who want to 
read this book, published at twenty -five shillings 
by Hodder and Stoughton under the title of " Into 
the Wind," should do so at a free publio 
library ! 
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Trade Notes 
New Products and News from the Factories 

A New Multi-cored Solder 

S` 
OLDERING is, when the operation is correctly 

carried out, a chemic &1, as well as a physical 
joint. The molten solder should actually penetrate 
the metals by a form of molecular action, thus 
forming an alloy between it and the metals joined 
by it. Hence the need for clean contact and, there- 
fore, perfectly unoxidised surfaces, a condition 
hitherto difficult to obtain and maintain on many 
metals classed as " difficult." 

Arax, an acid -free, non -resin flux with which 
the twin cores of a new solder introduced by 
Multicore Solders, Ltd., are loaded, possesses a 
vigorous cleaning action and is much faster than 
any separate fluid or paste flux. Whilst much, of 
course, depends on the nature of the work in hand, 
for many jobs it will not be necessary to pre -clean 
the parts before soldering, but paint, rust or 
grease must, of course, be removed. 

One of the salient advantages of Arax Multicore 
Solder is its extraordinary effectiveness in soldering 
spring and stainless steels, iron and mild steel, 
cadmium -plated parts and, in fact, most metals 
with the exception of aluminium and its alloys. 
Hence, Arax Multicore Solder is of interest to 
metal fabricators for those soldering operations 
where hitherto fluid or paste fluxes with stick, 
ingot or wire solders have previously been used. 

Mollard Disc Seal Triode 
THIS valve is the second in the series of Mullard 

U.H.F. valves, the first of which was the 
10 -watt Disc Seal Triode ME1001, extensively 
used during the war for radar. 

The ME1003 is indirectly heated and is intended 
for use as a common grid, earthed anode, concentric 
line oscillator or power amplifier. In a coaxial line 
circuit the power output is approximately 6 watts 
at 1,500 me /s (20 cm.) rising to 20 watts at 430 inc/s 
(70 cm.). The lower limit of operating is a wave- 
length of approximately 13 cm. The principal 
characteristics are as follow :- 

Heater voltage -6.3 v. 
Heater current-1A. 
Max anode voltage -500 v. 
Max. anoded dissipation with 'convection cooling - 

25 w. 
Max. anode current -200 mA. 
Max. peak anode current -500 mA. 
Aplification factor -30. 
Mutual conductance -20 mA. /v.* 

* At Va =300 v. 1a =80 mA. 
Samples of type ME1003 are now available and 

data on this valve and on type ME1001 will be 
forwarded on request to the Communications & 
Industrial. Valve Dept., Mollard Electronic Products, 
Ltd:, Century House, Shaftesbury Avenue, London, 
W.C.2. 

New Television Camera Cable 
ARECENT and notable cable development is 

the special multicore camera cable produced 
by British Insulated Callender's Cables, Ltd., for 
use with the latest television outside broadcast- 

equipment. This new polythene insulated cable is 
the only link necessary between the camera and 
mobile control van for distances up to 1,000ft., 
and is remarkably small and compact. Its facilities 
are unique in that it is capable of handling video. 
signal with low attenuation, scan currents, speech 
intercommunication, power supply, cue light; 
circuits, etc., and, from the mechanical .aspect, 
gives a high degree of flexibility and robustness) 
with an overall diameter of only .85in. 

Wearite " P " Coils 

THE impression which seems to have been gained 
that Wright & Weaire, Ltd., are no longer 

making " P " coils is erroneous. The company 
announces that these coils for aerial, R.F., and 
oscillator tuning are freely available in all ranges. 

British Relay Wireless, Ltd. 

THE Head Office of the above and its associated 
companies is now at Giltspur House, 6, Giltspur 

Street, London, E.C.I. 

Plessey Terminal Panels 
A COMPREHENSIVE range of terminal panels 

to meet the requirements of the radio industry 
has been introduced by Plessey. Manufactured of 
1/16in. -thick synthetic resin bonded paper, they 
may be obtained either plain or engraved with all 
normal markings, Aerial -Earth ; Pick -up ; Deaf 
Aid Phones External Loudspeaker, etc. Tags 
and sockets are available in alternative finishes. 

Price Increases 
OWING to rising material costs Ace Radio, Ltd., 

have increased the price of their table model 
500 6 -valve receiver from 17 gns. to 18 gns. 

The new prices are as follow : Model 500A (for 
A.C. mains only), £18.18.0, plus £4.18.10 purchase 
tax. Model 500U (for A.C. -D.C. operation), 
£18.18.0, plus £4.18.10 purchase tax. 

Southern Radio & Electrical Supplies 

THIS well -known firm have produced a new 
54 -page illustrated catalogue (No. 7) of 

amateur requirements. All goods listed are fully 
guaranteed. 

Owing to the high cost of production it has been 
found necessary to make a small charge (which 
incidentally, is considerably cheaper than cost of 
production). It can be supplied to readers at 
9d.. post paid. The address of the company is 
85, Fisherton Street, Salisbury, Wiltshire. 

REFRESHER COURSE 
IN MATHEMATICS 

By F. J. CAMM 
8/6, by post 9/- 
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T:çTI- 
EVERY TH/N6 EL EcTRíGi4L 

Not only radio but everything elec- 
trical can be tested with this world - 
famous PIFCO Radiometer. Bell and 
telephone circuits, radio, tele- 
vision, vacuum cleaners, irons, car 
lighting, H.T. and L.T. miiliemps, etc. 
Increasing supplies 
now available for 
the home market. 

Price 251 -. 
Obtainable from your 

local dealer. 

CIRCUITTEST.Tests H.T. TEST. 
for open or faulty circuits 0 -240 volts. May be 
in all radio and electrical used direct on any 

appliances. Equally for mains, AC or DC. 
testing car lighting and 
starting circuits. 

apparatus and domestic 

MILLIAMPERE 
TEST. 0/30 m.a. 
scale for testing to- 
tal discharge from 
batter, or testing 
single cell. 

L.T. TEST. 0-6 
volts AC or DC. 

VALVE 
TEST. 
Made by 
inserting 
valve in 
socket 
on front 
of meter. 

A L L I N O N E 
RICO 
RADIOMETER 

PIFCO LTD., PIFCO HOUSE, WATLING ST., MANCHESTER, 4 

and at PIFCO HOUSE, GT. EASTERN STREET, LONDON, E.C.2 

G2ACC OFFERS YOU. 
Thousands of Components 

These are far too numerous to Ikt in this and subsequent. 
advertisements. To help you pick out the best of apparatus we 

have produced what we think is. he MOST COMPREHENSIVE 
and l- l' -'1'D -DATE radio catalogue of Amateur requirements. 
This new 7th Edition in its yellow and blue cover, with approxi- 
mately GO pages illustrated and printed on fine art paper, contains 
over 2,000 items. Listed are all the best branded names from 
the foremost radio manufacturers, including 

AVO -BELLING & LEE -BRIMAR- COSSOR- 
DENCO - EDDYSTONE - E.M.I. - G.E.C. - 
HAMRAD - J.B. - LAB GEAR - MA %11.1 - 
MOI,LARD - MARCONI - Q.C.C. - Q -11:1\ -. 
I:AYMART - ItOTHERMEL - WEARITE - 

WODEN, etc. 
selection of gaols by the above makers was recently displayed 

at the Amateur Radio Exhibition held at the Royal Hotel, 
Islnidon, and here we received hundreds of testimonials to our 
catalogue and mail -order service. To those who were mtfortunate 
enough not to attend this exhibition we -suggest you try our 

rice and see for yourself. You will not be wasting time. 

SEND 9d. NOW FOR THIS 
COMPREHENSIVE CATALOGUE 

Southern Radio & Electrical Supplies, 
85 FISHERTON STREET, SALISBURY, WILTS. . Telephone : SALISBURY 2108 
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NEW- TRUE 
FIDELITY by 

1'he 46.P2O MICROCELL PICK -UP establishes new 
,tandrrds in pick -up design. In addition to the features shown 
below and the availability of the interchangeable head for "long 
playing records" this instrument REQUIRES NO EQUALISER, 

Output iv. at rood 
cps-5 to 20 times greater 
than comparable magnetic 
types. 

e Automatic bass -boost. 
Negligible needle talk 
and motor rumble. 

® Extremely low needle pres- 
sure (13 grams) virtually 
eliminates record weer. 
Unbreakable crystal ele- 
ment. 

Nr needle change. 

The automatic bass -boost as- 
sures the fine -t possible repro- 
duction of which your set is 
capable, w'thout additional 
components. 
Just connect up- that's all. 

PRICE £2 lOs. 
PLUS 21 /5 P.T. 

Ask your Dealer 

COSMOCORD LTD ENFIELD MIDDX 

The WOR`D'S 
_ t ii i . ÿ '.. oO4 '.ii 

I . 

CHEAPEST 
& FINEST 
TELEVISION 

o 

2 R.F. Stages. 
Tunable Oscillator. 
4 I.F.S, staggered 
from 9.5 to 13.5 me /s. 
Diode det. 
Video Amplifier. 
Cathode follower. ® Double power pack. 
EXTRA circuits. 
Total of 17 valves. 

The IDEAL unit for conversion into a really high gain. 
is ide bandwidth television receiver. OUR PRICE 25/ -, 
cal-r. 5 / -. Circuit und our conversion data 3/ -. 

WS No. 21 RECEL\ ERS, A 
complete 9 -valve superhet, 
covering 4.2/7.5 me /s and 18/31 
me /a, with noise limiter 
BFO. etc. WONDERFUL 
PERFORMANCE, complete 
with 6 -volt vibrator pack 
and circuit, 52/8. 
AMPLIFIER 165. 2 A.F. 
AMPLIFIERS ! (I) EF36. 
driving EBC33: (2) EF36, 
driving push -pull EL32's, 
complete with circuit and 5 
valves. OUR PRICE 17/8. 
TM9 RECEIVERS. 6 valve, 
battery operated, TRF 
RECEIVER. covering - 6/9 
me /s, complete with valves, 

DISPLAY UNIT 198 with 
sin. short persistence CRT, 
4 SP61's, 3 EA50's, pots. 
condensers. switches, resis- 
tors. etc., in sealed cartons 
for 35/ -, .: - 

fI A N D GENERATORS, 
delivering 28 v. at 175 mA, 
and 300 v. at 40 mA, com- 
plete few lat / each, ca . 2/6 

I.F.F. TRANS /REC., with 
13 valves, motor generator 
and hundreds of useful parts, 
for stripping. ONLY, 1716, 
Carr. 5. -. 

Good,- sold as used unless 
otherwise stated. 

RADIO EXCHANGE CO.9BEDF0 DEphoneï568 
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VOLTAGE 
D t CHANGERS 

ANOTHER VALRADIO DEVELOPMENT 
The introduction of D.C. Voltage 
Changers meets a long- standing need by 
enabling users to obtain up to 2,000 v. EXAMPLE D.C. from D.C. inputs of 6. 12, 24 or 32 
volts. H.F. Suppression incorporated. 6 -volt D.C. input. 900 v. 
L.F. Suppression optional. Tappings D.C.. output at 100 m A. 
may be made for gramo.,motors. Out- £14 -14 -0. 
put is reliable, and where high D.C. Models available up to 
voltages are required these Valradio 150 watts output (from 12v. 
Models will be found ideal. Details or higher input,. 
gladly sent on request. Please specify 
requirements. 

ZrALHAI)IO 57, FORTESS ROAD, N.W.S 
1 it ll 'Phone : Gulliver 5165 

THESE ARE IN STOCK 
Amateur Radio Receivers, t v S. K. LEW'ER. 3s. 6d. 

(postage 2d.). 
"Practical Wireless" Circuits, by F. J. CAMM. Bs. 

¡postage 4d.). 
Amateur Radio Simple Transmitting Equipment. 2s. 

(postage 2d.). 
Basic Mathematics for Radio Students, by F. M. COLE - 

BILOOK. 10s. 6d. (post age 4d.). 
Wireless Simply Explained, by R. W. HALLOWS. 10s. 6d. 

(postage 5d.).. 
Radio Valve Data (compiled by " Wireless World "). 3s. 6d. 

(postage 3d.). 
Wireless Servicing Manual, by W. T. Cocking. 105. 0d. 

(postage 5d.). 
We have the finest stock of British and American radio 
books.. Complete list on application. 

THE MODERN BOOK COMPANY 
(Dept. P.2) 19 -23, PRAED STREET, LONDON, W.2. 

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 

Queensway, Enfield, 
Middlesex. HAYNES RADIO ltd., 

DUNK & HEALEY 

H.A.C. 
Short-Wave Equipment 

Noted for over 15 years for 
Short -Wave Receivers and Kits of quality 

One Valve Kit, Model "C" . , Price 20/- 
43/- 

components, 
Two ,, " E " 
These kits are complete with all 
accessories, and full instructions. 
Before ordering send stamped, addressed envelopes 
for descriptive catalogue. l " H.A.C." SHORT -WAVE PRODUCTS 

, 

(Dept. TH) 66 New Boyd Street, London. W i I 

ALLEN o. GOULD 
VIEW MASTER, the Televisor YOU can build. Manufacturers' kits now available. Whiteley, £6/5/0. Plessey, 65 /12/6. T.C.C., 
56/15/0. Westinghouse, £3/2/8. Wright and Weaire. 51/2/0. 
Morganite. £1'15'11. Colvern, 191. Bulgin, 1216. Belling and 
Lee, 7/8. G.E.C. Neon, 21). Viewmaster Booklet and Blueprints, 
5/4. LIGHTWEIGHT SPEAKERS. Sin.. 11.16: 850.. 1418. T /CONDENSERS. Single Gang..00005, 1/6 : .0001. 2/- : .00016, 
2/3 : .0003. 2/6 ; .0005, 3,' -. Twin -gang, .0005, 8.- ; .0005 with trimmers. 7/8. 
WAVEMETER TYPE 4 (10T/534), containing wave -guide, 
CV51, VR92. VÚ39. SP61. etc., 17/6 (plus 2/8 carriage). 
TELESCOPIC AERIALS, extending to 71ít., 3/ -. VCR97 
Bases, 1/9. BATTERY AMPLIFIER A.127 with 220B valve. 
Brand new, 5/6. DEAF AID Type Headphones, low Impedance.. 
American made, 7/6. 
PLUGS AND SOCKETS, complete Jones 4, 1/- ; Jones 6, 
2/- : Jones 8, 2/6 ; Jones 12. 3/- : PYé straight co- axial, 118 Pye angle co- axial, 1/3. 
E.H.T. CONDENSERS. .0015 8 Kv Dubilier, 211n. x fin. Ideal 
for smoothing E.H.T. from line flyback, 2/6. 
PAPER CONDENSERS. 10 mid. 400 v. wkg 3/6. 
ALLEN & GOULD, 5, Obelisk Parade, Lewisham, S.E.13. 
(opposite Gaumont Cinema) Phone : LEE Green 4038 

COVENTRY RADIO 
COMPONENT SPECIALISTS SINCE 1925 

2 gang .0005 mfd. Condensers 6s. 6d. 
2 with Trimmers 8s. 6d. 
3 Waveband Coil Packs, superhet., 465 kc....29s. 6d. 
465 kc. I.F. Transformers, screened Pair I2s. Od. 

All Components in Stock for the View Master 
Televisor. Send for Latest Catalogue, 6d. post 

paid. 

COVENTRY RADIO 
DUNSTABLE ROAD, LUTON, BEDS. 

extend New Year Greetings to ¡.heir 

many friends. We are pleased to announce 

the following Price Reductions : 

" Westalite " HT47 Metal Rectifiers, 
250 v. 60 mA. Old Price, 716 ; Now 519. 

40 v. 2 a. (230 v. 50 cps. Primary) Trans- 
formers, Heavy Cast Shrouds Terminal 
Block. Old Price, 161- ; Now 1316. 

Our range of Fine Chokes : 

IO H. 80 mA., 519 ; 10 H. 120 mA., 619 ; 

5 H. 200 mA., 816 ; 15 H. 250 mA., 1219 ; 

10 H. 300 mA., 1216 ; 15 H. 100 mA., 816. 

67, OSNABURGH STREET, 
LONDON, N.W.I. 

RADIOLECTRON 
22, Frances Street, Scunthorpe, Lines. 

New Goods Only. 
CONDENSERS,-Electrolytic 450v. wkg.. 
2mfd., 2/6 ; 8. 3.1- ; 18, 4/- : 8 -8. 4/8 ; 8 -16, 
5/7 ; 16 -16, 6/3 : 32, 5/9. 500v. wkg., 8 mfd.. 
3/6 16, 4/7 ; 8 -16, 6,1 ; 16 -16. 6/11 : 25 x 
25v., 2/- ; 25 x 50v., 2/3 : 50 x 12v.. 2/- : 50 it 
50v., 26. Tubulars, 500v. wkg. up to 0005, 
6d. ; up to .005. 8d. : up to .1. bOd. Mica. 
up to .0003, 9d. : up to .002, 1/- ; .003. 1/3 
005, 1/8 ; .01. 119. Sil., Mica. up to 75pf., 

Bd. ; up to 300, 9d. : up to 800, 11d.: up to 
4.500, 114. Tuning, 0005mfd. per Sect.. 
1 gang, 316: 2 gang, 813: 3 gang, 86 ; Midg. 
2 gang, 11 / -. 
VOLUME CONTROLS.-Lg. Spdls., all 
Values, 2/9: with SW. 4/6; with DP.S. W.. 5 /3. 
RESISTORS.- Carbon, all values, I watt, 
4d.: I watt, 7d. : Wire Wound, -1 watt, 
200 ohms to 1K., IOd.: 5 watt, 50 to 1.5K., 
1/6 ; 3K. to 50K., 2/3 ; 10 watt, 50 ohms to 
2K., 2/3 ; 20 watt. 150 ohms to 2K., 2/9 : 

Mains Droppers with Ft. and 2 adj. taps, 
.2A., 4/3 ; .3A., 4/9. 
LOUD SPEAKERS. -P.M.. 5ín. 13'- 
611n. 14/6 ; 8in. 15/- ; 10in. 21/ -. Send 
21d. Stamp for copy of our new list. 

VALVES 
Guaranteed new and unused. Botcla4V ' 

Manufacturers' and Govt. Surplus. 
M. 

6Q7, 5Z4, 

6K8, 

U4, 6/3 KTW61, EDCH35. 1 

6F6, 807, 6J7 EACH X61,1S4, 6J5, 9D2 

6L6G at 10,'- : 1T4, 155, 1R5, at 7/6. 
M /COIL MICROPHONE AND STAND. 
Product of famous manufacturer. Listed 
at 8 Gns. Offered at 77'8 complete. 
NEW SPEAKERS. 
5ín.,10 /- : 611n., 11/6 : l0in., 17/- :12ín., 35/-. 
SIGNALLING EQUIPMENT, comprising: 
Morse Key, Twin Coil Buzzer. Twin Cell 
battery, 36ft. Twin Wire. Microphone. 
Morse Manual, full instructions and circuit 
diagram. 8/6 post free. 

RADIO UNLIMITED, 
ELM ROAD, LONDON, E.1? 

Telephone : KEY 4813. 
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A Direct-reading Valve 
Voltmeter -2 

How to Use the Instrument Described Last Month 

By E. 

HORTING the input should have little 

I effect on the zero setting of the meter 
needle. If it does, the valve V2 is pro - 

b bly suffering from grid leakage or slight 
s ness and should be replaced. It will be 
advisable to let the unit have a warming up period 
of about 10 minutes, when the trouble may 
disappear. In the worst cases of softness or 
leakage it may be impossible to set to zero, but this 
is hardly likely if a reasonably good valve is used. 
This check is important as it determines that the 
meter is independent in its readings of source 
impedance over the working range of the unit. 
If the test is successful the unit is ready for D.C. 
measurements, the sockets C+ and DC- being 
used. When A.C. measurements are required the 
central .VR2 should be adjusted until the meter 
indicates 0.4v., having first set to zero with VR1. 

The unit is then ready for A.C. measurements, 
and the sockets C + and . are used -the instrument 
indicating the peak value of the applied voltage. 
Noto that while adjusting VR1 and VR2 the meter 
protection key should be operated. The r.m.s. 
value of the voltage is- easily obtained by multiply- 
ing the peak value by 0.71. 

Applications 
Some of the applications of the voltmeter will 

now be detailed. 

Measuring Power Output of Amplifiers 
When measuring the power output of artiplifiers, 

using the voltmeter, the loudspeaker should be 
replaced by a resistance which is equal in value to 
the impedance of the loudspeaker, and the A.C. 
sockets of the voltmeter connected across the 
resistance, or one end of the voltmeter connected 
to chassis and the other end through a condenser 
to the anode of the output valve, as illustrated in 
Fig. 4. 

An A.C. input is applied to the amplifier and the 
reading of the voltmeter noted. Now the power 

N. C. 

output of the amplifier is given by the formula 
Vi 

P = Iì where R is the anode load resistance and V 

is the ran.s. volts across the load. Since the meter 
indicates the peak value, the r.m.s. value is equal to 
meter reading X .71 or, which is the same thing, 
meter reading. Therefore the power output is 

(meter reading \3 
1 2 ) equal to R 2R 

the voltmeter reading is 100 v. and the anode load 
resistance is 2,000,Q. the power output is equal to 
100 x 100 =10000 =2 5 watt. 
2 x 2000 4000 

For example, if 

Measuring- Amplifier Gain 
When measuring amplifier gain it is desirable to 

have a decade box, but if one is not available a 
fixed and variable resistance will do the trick. The 
apparatus should be laid out as illustrated below 
Fig. 5. 

The voltmeter is first switched to the top of the 
chain and the oscillator adjusted to some convenient 
voltmeter reading, say, 10 v. The voltmeter is 
then switched to the amplifier output and Rz 
varied until the meter indicates the original reading, 
in this case 10 v. The gain of the amplifier is 
then equal to R2 divided into R1+ R2. For example, 
if R1 were equal to 99,000Q and Rz= 1,000Q, 

gain = 99000+1000_ 
100. 

1000 

.Note. -The input volts across R2 must not be 
such that the amplifier is overloaded. 

Measuring High Resistance 
For accuracy in the measurement it is important 

that the input resistance of the voltmeter be 
reasonably accurate. The apparatus is connected 
up as illustrated, where it can be seen that the un- 
known resistance is connected in series with a 

Fig. 4. Measuring 
power output. 

Fig. 5. Measuring 
amplifier gain. 

20 non r 
Input Resistance 

Fig. 6. Measuring 
high resistance. 
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battery across the voltmeter D.C. sockets (Fig. 6). 
Now, calling the 20 meg. input resistance R2 

and the input 'resistance R1, the voltmeter reading, 

which we can call V2, is equal to VB. R` 
Rl +I;1 

where VB =the battery volts. So, therefore, 

Iì R2= `B R2 so then R, = 20 M12 (-B -1) 
For example, let the battery volts be 10 and tilee 

reading on - the voltmeter be 2 v. Then 
111= 20MQ(0- 1) =80MQ. 

These are but a few of the uses of the voltmeter. 
Space would not permit explaining the huge num- 
bers of uses, but it may be pointed out here that 
the valve voltmeter can be used as an R.F. ammeter 
by shunting the input sockets with a suitable 
resistance and measuring the volts develop* 
across it. 

LIST OF COMPONENTS 
T1. Primary 240 v. 50 cycles. 

Secondary 260 v. 40 m'A -3 L.T. windings. 
CHI. Choke. 10 Henry 30 m'A. 
Cl +C2 16 pF. 350 v. working. C3 +C5= 
.05 pF. 500 v. working. C4. =1 //F. 350 v. 
working. 
RI =1110 meter resistance. 
R2/3/4/5/6. Determined by instrument used. 
R7 =12 1V10 j 
R8= 4MS2 J} -watt _1% 
R9= 4 MS2 
R10 =4 MS2 +20°ío I watt. 
R11= 50,09052 1 watt. 
R12A +R12B= 15,000!2 3 watt. 
R13 =250.0 $ watt. 

R14= 50,0000 1 watt. 
R15= 100,000(2 1 watt. 
VR1= 5,0000 VR2 = 10,00052. 
S1A + SIB =7 -way 2 -pole Yaxley switch. 
VI =Mazda UU6 or any other equivalent. 
W2 =VR65 or VR65a. 6.3 v. heater or 4 v. 
heater. 
V3 -D1, if up 100 v. is sufficient or U22 or 
EY51 if up to 500 v. is required. 
V4- Cossor S130 neon stabiliser. 
100 or 250 EsA meter. 
Ranges of voltmeter : 0-5-10-25-50 -100 -250- 
500 v. 
200 /cA meter. 
Ranges of voltmeter: 0- 4 -8 -20- 40- 80.200 -400 v. . 

Aircraft Listening Watch 
V additional very high frequency radio 

telephone, direction finding (VHF /RT /DF) 
wireless listening " watch " will now be constantly 
kept at R.A.F. Master Aerodromes concerned with 
search and rescue for aircraft in distress. 

This is the International Aeronautical Distress 
Channel of 121.5 Mc /s. It will be used, As required, 
in addition to the VHF /RT;DF Flight Information 
and Distress Channel of 116.1 Mc /s. which is con- 
stantly maintained at all the R.A.F. Master 
Aerodromes and certain other aerodromes within 
the R.A.F. distress organisation.' 

R.A.F. and Naval vessels engaged on search and 
rescue operations, and Ocean Weather Ships, will 
listen out on the International Aeronautical Distress 
Channel on request only, however. A listening 
watch is already maintained continuously in an 
emergency on the R.A..F Distress Channel (116.1 
Mc 's.) by all search and rescue vessels and aircraft, 
and on request by Ocean Weather Ships. (The 
latter also maintain a continuous watch on the 
International Civil Air Organisation primary 
.control channel of 118.1 Me /s. from which they can 
switch quickly to 121.5 or 116.1 Me /s. as required.) 

All aircraft, marine craft and vessels engaged on 
search and rescue operations and that have 
independent receivers for the purpose, listen out 
continuously on the International Maritime Distress 
Channel (500 kc /s.) and on the HF /WT Navigation 
Aid and Distress Channels (6,500 kc /s. by day, 
3.805 kcfs. by night): or, if they have not 
independent receivers, listen out between 10 and 
20 minutes after the hour and again between 40 
and 50 minutes after it on 500 .kc,!s. 

New Midget Valves 
VALVES so small that three of them will go into 

a thimble. This is the latest achievement 
of Mullard Electronic Products, Ltd., and represents 
the greatest advance yet made in valves specifically 
developed for use in hearing aids. 

Although Mullard were making hearing -aid 
valves as far back as 1936, the story of this latest 
development may really be traced to the closing 
months of 1947, when His Majesty's Government 
placed an order on the firm for over 400,000 
sub -miniature valves for use in the National Health 
hearing aid, Medresco. 

As a result of the experience and skill gained in 
the development of these valves, Millard scientists 
and craftsmen were soon able to forge ahead with 
the development of still smaller types. 

Their succe,- may be judged from the fact that 
the new flat tvl n alb-miniature valves now available 
are the small' n of their lass in the world. 

One c f the new midget valves compared with 
an oràinary stud, 
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A Few Items at Random 
from WEBB'S 

UNRIVALLED STOCK 
I.F. TRANSFORMER" Webb's 465 kcls" 
High efficiency (" Q " =14o). Size 34ín. 
by Lain. square. Singles 6,/ -, or per 
pair rs;9. 
MATCHED PAIRS OF VALVES 

6V6G .. 25/8 pair 
KT66 .. 36/6 
PP3 /25o .. 33/o , 
PPS /400 54/10 

"SOUND REPRODUCTION " 
A book that shows the " know how " of 
high -fidelity sound. 144 pages packed 
with information, 7/6 (8 /- post free). 
Also the companion book, ' LOUD- 
SPEAKERS," 5/- (5/3 post free). 
MILLIAMMETER Oil 
Standard size 2,in., round flush- mounting, 
17; 6. 

CERAMIIC FORMER 
3 #in. x 201. diam. threaded 22 turns per 
inch,, 9d. 
PERMANENT CRYSTAL DETECTOR. 

B.T.H. CS7A 
A modern scientific silicon detector, 7/6. 
Also B.T.H. CGIC Germanium rectifier, 

/3. 
WEBBS WEBBS recommend the new EDDY - 
STONE Miniature Plug -in COILS 
combining efficiency with compactness. 
Seven types cover 33 Mc /s to 15o kc /s. 
Full details in Eddystone Component 
catalogue, 6d. post free. 
TELEVISION. Constructional details: 
E.E. " Home Built Televisor," London, 
z /6- Birmingham, 4/6. 

-" Viewmaster," London, 5 /-- Birming- 
ham, available shortly. 
Remember WEBB'S for all T.V. com- 
ponents. " T.V." list free on request. 
WEBB'S RADIO MAP OF WORLD 
Indispensable for the short -wave listener, 
5/- post free. 
WILLIAMSON AMPLIFIER 
Component list for this deservedly popu- 
lar amplifier free on request. 
DECCA " FFR " PICK-UP 
New reduction in price allows economical 
" hi fi " results for everybody. £3 r5s. 4d. 
(including P.T.). 

WEBB'S RADIO 
14, SOHO ST., OXFORD ST., 

LONDON, W.I. 
Note our SHOP HOURS : 9 a.m. to 5.30 p.m. 

Sots., 9 a.m. to I p.m. 

Telephone : GERrard 2099 

SAMSONS SURPLUS 

STORES 
: Evershed and Vignoles Circuit. Testing 
ohm meters. Two scales, 0 -1011 ohlìas 
and 100 -lutin. Brand new, £3 19s. 6d. 
Post 1 /.. 
Galvonometers. Brand new U.S. in 
superfine leather case, 17/6. Post Od. 

Evershed and Vignoles or Record Roud 
'l'esters 0 --I ohms. Brand new in fine 
cases. 17 6. Post 1.0. 
Master Voltmeters by Metro -Vie. 0 -20 v. 
A.C. Moving Iron: flit. mirrored scale. 
Brand new. 17/6. Post 1 /6. 
Howard Butlers Brand new 0 -15 amps. 

M.C. Meter, 4in. scale, 15/ -. Post 1/ -. 

Willard 12 v. rit A.H. Batteries. Heavy 
Vulcanised Rubber Case. In maker's 
sealed cases, £6 10s. Od. Carriage 7/ -. 

Willard 24 v. 11 A.H. Batteries. (case 
16m. Sin. x 71in. x 7lin. approx. lu 
scaled carton. 526. Post 7/6. 
Pritchett and Gold 12 v. 16 A.H. Batteries. 
Brand new in tine teak cases, 25; -. Post 
2/9. 
Varley Miniature Transformers, '25(1. v. 
Prim., Secondary S v. and 12 v. 3.3 amps, 
8 v. 5 a. Price 15,' -. Post Od. 

169'171, Edgware Road, 
London, W.2. Tel : PAD. 7851 

125, Tottenham Court Road, 
W.I. Tel: EUS. 4982 

All orders and enquiries to our Edgware 
Road branch, please. 

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

ROLLS PACKARD piston type air corn - 
pressors, develops 450 -1b. sq. in. at 1,200 
r.p.m.. bore lin. and 11/16in., stroke lin. 
and 3/16in.. Wined shaft fitting, high grade 
manufacture and finish, brand new boxed, 
25'-. post 1/3. 
TELEPHONE SETS, consists of 2 com- 
bined dual purpose microphones and tele- 
phones, 25ft. twin connecting flex, provides 
perfect 2 -way communication, self -ener- 
gised, no battery required, complete ready 
for use. brand new boxed. 7'6, post 9d. 
HOOVER AIR BLOWERS, vacuum type 
motor fitted enclosed centrifugal fan 
blower. dual voltage 12 or 24v. A.C..D.C., 
brand new. 151 -, post 1' -. 
TYPE 21 RECEIVERS, 2 -band. 4.2 
to 7.5 and 19 to 31 mc s, contains 11 valves 
AR6'HL23DD (4), ARP12IVP23 (7). also 
Mallory 6v. vibrator, dial with slow motion 
drive, and other controls. chassis mounted 
with side protection frame, size 91in. x 
Olin. x 61ín., operates from 2 or 6v. L.T., 
120v. H.T. complete with data, brand new, 
bargain. 37/8, post and packing 216 extra 
MOTORS fitted 42ín. flexible drive, 24v. 
3 -amp. A.C.iD.C., standard base fitting, 
easily one of the finest bargains in ex -Govt. 
motors. brand new boxed, 20' -, post 14. 
VENTAXIA EXHAUST FANS. standard 
bakelite model, 24v. 1 amp. A.C.'D.C. fitted 
In metal wall fixing cases. 9in. square, 10in. 
deep; front fitted louvres, back fitted adjust. 
louvres, weight 221b., an exceptionally 
fine lob, brand new. 45' -. carriage 51 -. 
CATHODE-RAY TUBES, suitable for 
television, 6in,. dia., brand new, 35/ -, special 
suspension crate 51- extra returnable. 
CO -AXIAL CARLE. 52 -ohms impedance, 
suitable for television. 49ft. lengths, brand 
.new, 7/6, post 1'-. REPEATER MOTORS, 
fitted reduction -gearbox. final drive 50- 
r.p.m., squirrel cage motor runs from 30v. 
A.C.. .requires condenser to self -start, 
brand new with data 3/6 Post 9d. 

MOORPOOL CIRCLE, "BIRMINGHAM. 
17. Tel. : HARborne 1308 and 2661. 

77 

The "Flasite Quint" at Work 
"Another job for FLUXITE 
Md no more viewing to -night 

You really should know 
When cats ere on show 

That Towser is chained up tight." 

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

10d., 116 and 31 -. 

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

but IMPORTANT. 

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

ALL HICHANICS W /t[-'HAVL 

IT SIMPLIFIES ALL SOLDERING 

Write for Book on the ART OF " SOFT " 
SOLDERING and for leaflets on CASE- 

HARDENING STEEL and TEMPERMG 
TOOLS with FLUXITE, also on " WIPED 

JOINTS." Price Id. EACH. 

FLUXITE LTD. (DEPT. W.P.), 
BERMONDSEY ST., S.E.I. 
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ONDON CENTRAL 
RADIO STORES 

8 VALVE SUPERHET 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. 2218. 

BRAND NEW EX -GOVT. Phillips 6 v. 
Communication Receiver R:FFiC 2.IFS, 
DDT Pentode Output. Spin Wheel Tun- 
ing. Built -in Speaker, Power Pack for 
A.C. Mains, or Power Pack, 6 v., 
Wavebands 15 - 50, 200 - 550, 800 -.2,500, 
£17 10s. 
NEW VCR97 Tubes for Television, 

Carriage. etc.. 5 /6. 
NEW 2 VOLT VIBRATORS by Elec- 
tronic. Self Rectifying Output, 200 v. 
60 mA. 7 -pin. 7/8 
NEW G.E.C. HEAVY ALUMINIUM 
CASE TORCHES, 108 in. long. Power- 
ful beam, adjustable for spot or Hood, 
takes 3 U2 cells, complete with 3.5 bulb 
less batteries, 25 / -. 
WESTERN BALI. MICROPHONE. 
As used by H.B.C., suitable for broad- 
casting and recording. Moving coil 
(dynamic) omnidirectional, no energis- 
ing necessary. High fidelity. Coil 
impedance. 15 ohm. Will work very well 
in conjunction with ordinary speaker 
transformer. 24 175. Bd. 
FRACTIONAL H.P. A.C. MOTORS, 
converted from Ex- Governlnent Genera- 
tors. Brush type, 220 -250 v., 50 cycles. 
approximately 5.000 r.p.m. overall 
dimensions 10 in. x 4 in. i in. spindle 
extends 1 in. both ends. 21' -. 
TELEPHONE LINE UNISELECTOR 
SWITCHES as new, 6 bank, 3718. 
BLOWER MOTORS 12 -24 v., 171, 
80 v.. 15 / -. 
NEW CARBON MIKE INSERTS, 2/9. 
NEW MILNES H.T. UNIT (Everlast- 
ing). 128 volts 600 mA. Charges from 
6 volt accumulator. £3 7s. Od. 
RECEIVER CHASSIS R1225. 8 
valves 5 -EF50, 253 and 1 -54. Tuning 
Condensers, etc.. 27/8. 
INDICATOR UNIT, TYPE 182, has 
the following components : One VCR 
517, one VCR 139, one VT60A, three VR65, 
one 635. four diodes (two 6 v., two 4 v.), 
24 v. blower motor, one 0.1 mA meter. 
Carriage paid. 94 5s. 
BRAND NEW HEADPHONES U.S.A. 
120 ohms., 4/- pair. 
COAXIAL CABLE 75 ohms, for Televi- 
sion. 8 / -. 12 yds. 
24 VOLT 4 -PIN VIBRATORS, new, 
7/8 each. 
100f t COPPER AERIAL, 
Insulators. 30ft. Guy Rope. 4(3. 

with 

aOPatt. W7 0. Power Pack. 
8. 

Admir- 
alty 12 v. 
D.C. Supply 300 v. 100 mA. 
WAVE FORM GENERATORS. Type 
34. Contains 13 Valves, 7 SP41, 3 EF36, 
1 EBC33, 2 EB34. 30/ , 
METAL RECTIFIERS (Westinghouse) 
80 v. 5 amp., 11 inches, 33 fins. 24'8. 

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

MAINS TRANSFORMERS 

16/6 POST PAID 
NEW GOODS. NOT SURPLUS 

FULLY GUARANTEED 
Primaries for 200/230/250v. Drop -through 
chassis type with top shroud. Interleaved 
and wax impregnated windings. Screened 
primary. 
(a) 250 -0-250v. 60 mA., 6.3v. 3 A., 5v. TA., 18'6 
(b)250- 0 -250v. 60 mA., 4v. 4 A., 4v. 2 A., 18'8 
Following Types have UNIVERSAL 
L.T. Windings, 0- 4 -6.3v. 4 A. C.T. 0 -4 -5v. 2 A. 
This means that either 4v. or 6.3v. valves 
may be used with either 4v. or 5v. rectifier. 
(c) 250- 0 -250v. 80 mA. ... ... 19'- 
(d) 300-0-300v. 80 mA. ... ... ... 19'- 
(e) 350 -0-350v. 80 mA. ... ... ... 19'- 
(f) 250-0-250v. 100 mA. ... ... ... 22 - 
(g) 300-0-300v. 100 mA. ... ... ... 22 
(h) 350-0-350v. 100 mA. ... ... ... 22'- 

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

C.T. 0 -4 -5v. 3 A . ... ... ... ... 39,'- 
(i) 425 -0-425v, 180 mA., 6.3v. 4 A. C.T. 

6.3v. 4 A. C.T. 5v. 3 A. ... ... ... 44.'6 
10,000 VALVES IN STOCK 

Get the valve you want by return C.O.D. 
at standard B.O.T. prices. 

MINE DETECTOR AMPLIFIERS 
3 valve R.C. Midget Amplifiers with three 

IT4 valves in ceramic holders, 22/8. 
.3 AMP. LINE CORD 

60170 Ohms per ft. 2 -way, 1/8 yd.; 3 -way. 
1/9 yd. 

ALUMINIUM CHASSIS. 3ín, deep, 4 sides. 
loin. x 61n., loin. x 8in., 8/6 ; 12ín. x 9in.,10 /6: 
141n, x 9in.,16ln. x 8in., 11/8; 20in, x 8ín.,128. 

SMOOTHING CHOKES ' 

40 mA., 5l -; 60 mA.. 6/6; 90 mA.. 71 -; 100 mA.. 
12/8: 200 mA.. 21 -. 

CARBON RESISTORS 
i watt, 4d.: 1 watt, 8d. ; 2 watt, 113. 

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

Send 5d. stamps for 48 -page catalogue. 

YOU 
can become 
a first -class 

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

spare -time work. 

T. & C. RADIO COLLEGE 
..Post in unsealed em elope, 1d. postage,., 

To : R. Heath Bradley, T.C.R.C., 
S0, Harland Road, 

Southbourne, Bournemouth. 

NAME 

ADDRESS 

P.103 

GALPINS 
ELECTRICAL STORES 

408, HIGH STREET, LEWISHAM, 
LONDON, S.E.I2. 

Telephone : Lee Green 0309, Near Lewisham 
Hospital. 

TERMS : CASH WITH ORDER. NO 
C.O.D. 

THURSDAY EARLY CLOSING. 

MAINS TRANSFORMERS, 2001253 
v. Input in steps of 10 v., Output 350101350 
v. 180 mA, 4 v. 4 a., 5 v. 3 a., 6.3 v. 4 a., 
3716 each ; another 500101500 v. 150 mA, 
4 v. 4 a., 6.3 v. 4 a., 5 v. 3 a., 4216 each 
another 350101350 v. 160 mA, 6.3 v. 8 a., 
5 v. tapped 4 v. 3 a., 3916. 
MAINS VARIABLE RESISTANCES, 
slider type protected, 1,500 ohms carrying 
0.45 a., 2716 each ; ditto, not protected, 
14 ohms, I to 4 a., 151- each ; ditto, 0.4 
ohms to carry 25 a., 1216 each ; ditto, 
60 ohms to carry lï a., 151- each ; ditto, 
5.7 ohms to carry 81 a., 1716 each. 
MAINS TRANSFORMERS, 2001250 v. 
Input in steps of 10 v., Output 500101500 
v. 250 mA, 6.3 v. 8 a., 6.3 v. 8 a., 4 v. 4 a., 
5 v. 4 a., 651- each ; ditto, 350101350 v. 
300 mA, 5 v. 4 a., 6.3 v. 8 a., 6.3 v. 8 a., 
4 v. 4 a., 6216 each. 
CHARGING SWITCHBOARDS, 1.250, 
Watts, 36 v. D.C. Containing all 5 Meters 
Amps.IVolcs and 5 Variable Resistances, 
slider type, also Cut-outs and Fuses, at 
84 IOs. each, carriage paid. 
MAINS TRANSFORMERS, 2001250 v. 
Input in steps of 10 v., Output 350101350 v. 
300 mA, 4 v. 8 a., 4 v. 4 a., 6.3 v. 6 a., 6.3v. 
tapped at 2 v. 2 a. (ELECTRONIC), 5716 
each ; ditto, 425101425 v. 150 mA, 6.3 v. 3 a., 
6.3 v. 3 a., 5 v., 3 a.- (WILLIAMS 
AMPLIFIER), 3916 each. 
ELECTRIC LIGHT CHECK METERS, 
useful for Sub- letting, etc. All fully 
guaranteed electrically. All 2001250 v. 
50 cycles 1 phase 2} a. load, ISI- ; 5 a., 
18l6 ; 10 amp., 211- 20 a., 251- ; 50 a., 
351- each 100 a., 551- each. (Please allow 
21- extra for carriage.) 
MAINS TRANSFORMERS, 2001250 v. 
Input in steps of 10 v., Output tapped 0, 6. 
12, 18 and 24 v. at 10112 a., 471- each ; 
ditto, tapped 0, 6, 12 and 20 v. at 415 a., 
291- ditto, tapped 0, 6, 12, 18, 24 volts at 
25130 a., 6816 each. 
PRE -PAYMENT II- SLOT METERS, 
200/250 v. 50 cycles I phase. Electrically 
Guaranteed, 2/ a. load, 2716 ; 5 a. load, 
3716 each. 
MAINS TRANSFORMERS, 2001250 v. 
Input in steps of 10 v., Output 5001350101 
3501500 v. 250 mA, 6.3 v. 6 a., 6.3 v. tapped 
2 v. at 2 a., 5 v. tapped at 4 v. 4 a. twice 
6716 each ; ditto, 450101450 v. 300 mA, 
6.3 v. 8 a. twice, 4 v. 4 a., 5 v. 4 a., 6216 each. 
Ex- R.A.F. ROTARY CONVERTEIS, 
24 VOLTS D.C. INPUT 50 v. 50 CYCLE I 

PHASE A.C. OUTPUT at 450 Watts. 
Condition as new, £3 ISs. each, carriage, 316 
MAINS TRANSFORMER, 230 v. Inpu 
150101150 v. 150 mA, 6.3 v. 8 a., 5 v. 3 a. 
Output (new, ex- Govt.), 151- each. ' 

METERS, all ex -Govt. new boxed, all 
first -grade moving coil, tin. scale, 0 to 20 v.. 
616 each ; 0 to 40 volts, 1016 each 0 to 
10 a., 151- each. 21in. scale, 0 to 10 mA, 
1216 each ; 350101350 millivolts, 1216 each ; 
another 3 reading type 0 to 50 and 150 v. 
0 to 15 a., 1716 each ; another 0 to 4 a., 
THERMO coupled, 21in. scale, 101- each ; 

another calibrated 50 cycles, 0 to 20 v., 
1216 each. 
LARGE TYPE RECTIFIERS. Output 
50 v. 1 a., D.C. input 70175 v. A.C. Half 
wave type. 816 each, post 116. TANNOY 
P.M. SPEAKERS (Small Hailers), 4 ohm 
speech coil, complete in wooden case with 
output transformer, 151- each, carriage 216, 
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Programme Painters 
Some Recent Programmes are Reviewed 

MAURICE 
c: 

DO creative artists expect to enter a realm of 
eternal peace and quiet, possibly with other 

rewards as well, on leaving this " vale of 
Tears " for a far, far better world ? When his 
,departure hence draws nigh, and he realises that his 
trust work has been written, does the great author, 
omposer, or what you will, sink back on his pillows 

gnd enjoy thoughts somewhat like these ?- ` How 
mellifluous and enchanting it will be for me to 
observe countless generations of my disciples 
perform my work in all its sublimity and integrity. 
How soporific it will be to my pride to watch many 
times their number reclino back in their seats and 
thrill to the beauties of my work. And how I 
shall gloat over seeing the piles of shekels and 
paper rendered up at box offices and turnstiles, 
throughout the ages, for the privilege of basking 
in my genius." 

Poor souls ! What shocks will they have in 
store ! How long will it take them to realise, as 
they see their work murdered on stage, screen and 
in studio, that they are, de facto. in " the other 
place " and not in Nirvana at all ! 

. Few men of genius have been more mercilessly 
treated by posterity than Chopin. Generations 
have maltreated him and made Roman holidays for 
themselves of his works. We all expected floods of 
" Chopin Recitals " in this his centenary year, but 
" floods " is a master word of understatement. 
Whilst there were one or two notable performances 
in the course of the B.B.C.'s tribute programmes 
-Arran. is a great pianist in all he. does- there 
were some shockingly had ones as well, with what 
must surely be an " all time low " by the Frenchman 
Casadesus, in the A flat Ballade. Never did I 
hear anything so soul destroying -a skeleton pioked 
bare of every shrewd of flesh. The great Pole was 
most effectively `.` Casadesus-ed " on this occasion. 

Neither did ". Music Magazine " come anything . 
like up to expectations. Not one bar of the major 
works was quoted; nor were we told anything of 
the great interpreters of the master. 

Scrapbook for 1939 
,4 CAN'T say I thought " Scrapbook for 1939 " 

anything like as good as many of its predee- 
e sors. The fault probably lay in the too closeness of 
,¡period and the too greatness of the events, thus 
rlfrobably preventing the producers from giving rein 
as is their usual wont. Others have commented 
opr the regrettable absence of Haw Haw's voice. 

..,an opinion with which I fully concur. But the ' Voint, the truly regrettable point, I would like to 
',,i iderline, was the constant insistence and exposure 
of the appalling ignorance, levity and apathy- of the 
great multitude -the listening masses,- be it said- 
in the face' of a daily accumulating crisis. Practi- 
cally every time a portentous event occurred, such 
as the occupation of Czecho- slovakia, the latest 
dance band hit was used, as background music ! 

Plus the narrator's observation " the people were 
More interested in that (the tune)," the nation was 

in This Article by Our Music Critic, 

REEVE 

held up to unnecessary, but shameful, exposure. 
And so it went on unti], on August 31st, the actual 

day before the war began, " Mass Observation " 
found out that 18 per cent. of the population alone 
thought there would be a war ! Phew ! I mop my 
brew in memory. Finally, three days later, the 
first Units of the second B.E.F. marched out of 
their barracks to the tunes of the two worst march- 
ing songs ever blown by trained trumpeters. The 
third worst was added to the repertoire as winter 
approached. 

In other words, the events which go to make a 
first -class scrapbook just didn't happen in 1939 ; 

na outstanding theatrical production, sporting 
contest, murder, general election or invention. 
The war and the events leading up to it were too 
poignant and too personal, and too close, for proper, 
impartial treatment. 

Music 
THREE musical events, as pleasurable as they 

were excellent, can be dealt with collectively, 
namely, Backhaus' B.B.C. Symphony -Concert, 
Beecham's Strauss Memorial Concert, and Verdi's 
Requiem, clone by Kubelik and various celebrated 
coadjutors.. Backhaus wears mariellously,, and, 
apart from white and less abundant locks, seems 
little different from yesteryear, when, amongst 
many recitals, he gave one in C sharp minor. 
He is at his best in Beethoven and the other great 
German classics. The cadenza he played in Beet- 
hoven's Third Concerto was a tour de force, but 
atrocious, as are all cadenzas. Beecham's flair for 
Strauss hays been famed for 40 years or "mare, on 
both operatic and -concert platforms. - . Tile incom- 
parable " :Don Quixote " was -given- a .wonderful 
performance, with Antony Pini displaying great 
virtuosity and artistry in the solo part. Verdi's 
Requiem, a masterpiece if ever -there was one, seems 
at last to be coming into its rightful place in the 
choral repertoire. Completed as a "tribute to his 
great friend and compatriot Mazzitii, - one .perhaps 
would expect it to abound in the dramatic, the sen- 
sational and the opulent, seeing that its Creator was 
the century's greatest operatic figure, Wagner 
alone excepted. Those who like their Requiems 
liberally sprinkled with vivid and imaginative 
colouring will not go without them in this one. 

Controversy 
" WE Beg to Differ " seems to be one -of the 

most amusing and effective features -now 
running. An excellently chosen- team of- four 
ladies plays .havoc with two men under the very 
benevolent chairmanship, so far, of Roy Plomley. 
It is vestly entertaining to -hear the quite -,naked and 
unashamed sex bias of the charming quartet 
deal with the " troubles and trials " of harassed 
hubbies, vigorously but not always successfully 
countered by the male duet. Peals of laughter greet 
the banter and cross -fire of the protagonists 
with the chairman's gavel solemnly preceding a 
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judgment, in which more than one eye seems to be 
seeking not so much the approval as the pardon of 
the lovely four. 

Somerset Maugham's sparkling play, The Con - 
stant Wife, came over effectively, though, most 
unusually, Miss Pamela Browne marred one or two 
climaxes through uncertainty with her lines. "Boyd's 
'hop" is a beautifully- constructed " Ulster comedy " 
by St. John Ervine, and was excellently done by 
the Ulster Group Theatre. One felt as near the 
footlights and real people as is possible away from 
the theatre, which, I imagine, is the measure of a 
good theatrical broadcast. 

" Britain in Europe " 
IT doesn't seem like a year since Belnrand 

Russell inaugurated the " Reith Lectures," 
and, speaking from memory, I don't think it is 
quite. 'But the second series, on " Britain in 
Europe," given by Robert Birley, is now over, 
year or no year. I have no space in which to pit my 
Views on the subject against Mr.Birley'.s, but only 
enough to criticise the lecture as one of a series, 
and of the series as a whole. Mr. Birley seemed to 
completely uphold the value, or integrity and 

prestigeof them, and to confirm the wisdom of the 
B.B.C. in founding them. They should go from 
strength to strength, and be anticipated and looked 
forward to by all who appreciate stimulating 
broadcasts with the keenest relish and enthusiasm. 
Mr. Birlev broadcasted excellently, and fully 
maintained the very high standard set last year. 
It must require a considerable effort, and art, to 
divest oneself on such occasions of all trace of the 
pedagogue and the omnipotent. If either of the 
Reith lecturers possesses these traits in real life they 
were very successfully effaced before the micro- 
phone, to the enhancement of the lecture's broad- 
casting value. 

The Late Ginnette Neveu 

I MUST conclude this month with my tribute to 
C;innette Neveu, the tragedy of whose appalling 

death in the Azores air disaster shocked the whole 
musical world. Only 30, and with everything 
before lier, this princess of violinists, and her 
scarcely less distinguished pianist brother, seems 
to have been lost to propitiate Moloch and the worst 
side of the concert world, as run to -day. It should 
never' have been allowed to happen. 

News from the Clubs 
SOLIHULL AMATEUR RADIO SOCIETY 
Hon. See. : G. Haring, 121, Bradbury Road, Olton, Birmingham. 

A,. i he last meeting members of S.A.R.S. thoroughly enjoyed 
t lecture on " Radar Aids to Navigation," ably given by 

Mr. Radcliffe, who was introduced by GSTL'. 
It is intended to start constructional classes as soon as possible, 

to be attended by many members who are keen to make their 
own gear. 

A reply from the G.P.O. regarding the club licence is eagerly 
awaited. 

Visitors and new members are always welcome at the club 
headquarters, c/o Tucker Switches Ltd., King's Road, Tyseley, 
Birmingham. 

TORBAY AMATEUR RADIO SOCIETY 
Hon. See.: K. J. Grimes (G3AVF), 3, Clarendon Park. 

AT the last meeting of the society Mr. Launder. It.sc. (G3FHI) 
continued his interesting series of lectures, with one on 

" Nave Propagation "- illustrated by diagrams. 
For the December meeting G2BMZ carried on the series with 

a talk on " Aerial Arrays." 
On January 21st, 1950, the society will be given a talk and 

demonstration on " Wire and Tape Recorders, " by Mr. Sands, of 
}Mulish. It is hoped that members of the British Sound Recording 
Association will be present on this occasion. 

Welcome was extended to juniors who joined and who are 
now admitted at the ages 14-17 years. 

Visitors who are Interested are welcomed to the society's 
meetings, which are held every third Saturday in the month, at 
the Y.M.C.A., Castle Road, at 7.30 p.m. 

SOUTH MANCHESTER RADIO CLUB 
Hon. Sec. : Maurice I. Weeks, 57, Longley Lane, Northenden, 

Manchester. 

AT a recent meeting one of the main items of interest was trying 
to get the club station on the air. However, the best trans- 

mitter was found to be minus its valves when all was ready and 
the only other available was rather a " lash -up " affair ; neverthe- 
less, a reat deal of enjoyment was obtained and one contact 
made. It is hoped by the next meeting to have things arranged, 
and perhaps make some contacts with other clubs. 

Plans are going ahead for the forthcoming " Top " Band 
Contest, and providing all goes well, G3EON will represent the 
club with a " watch of members " under that worthy gentleman's 
supervision each evening during the contest. 

For the future a demonstration by a member of the " Radio 
Controlled Models' Society " is planned and members having had 
a chance to inspect work done in this sphere at the National 
Convention Exhibition, are looking forward to this evening. 

Meetings are still being held fortnightly at the Church Schools, 
Northenden, and new members will find a warm welcome. 

THE MIDLAND AMATEUR RADIO SOCIETY 
Hon. See.: w. J. Butler. 32, Pilkington Avenue, Sutton C'oldfiekl, 

Warwickshire. 

MEETINGS are held every third Tuesday in each month at 
the Imperial Hotel, Birmingham. 

A recent lecture on television by Mr. F. Inchley (GEC) proved 
very interesting and was full- appreciated. 

A " party effort " was instituted for the meeting of December 
20th. 

WALWORTH (MEN'S INSTITUTE) RADIO CLUB 
Hon. See. : B. E. Symons, 100, East Dulwich Grove, S.E.22. 

THE club announces with regret the resignation of their 
instructor, (IiDO (Mr. P. W.. Winsford), owing to pro- 

fessional p :oniotion. However, he promises to visit.the club from title to time. 
The instructorship has now passed to the able hands of Mr. H. 

Lambert, and a continued successful winter session is anticipated. 
This includes : Short -wave EX Construction, High Quality 
Amplifiers, Test Equipment and Servicing, Fundanteutal Radio 
Theory. 

Filially, an invitation is extended to new members, classes 
being held at the L.C.C. Institute, John Ruskin Street, S.L'.5, 
on Wednesdays and Fridays, at 7 p.nt. 

READING RADIO SOCIETY. 
Hon. Sec. : Frank Hill (G2FZI), 937, Oxford Road, Tilehur_t.., 

Reading, Berks. 

OVER the last month there has been very considerable activity 
in the society. 

There was a talk by Mr. Townsend of the M.O. Valve Co., 
on the design and construction of m elern V.H.F. Tx valves. Later 
there was a series of tests of Extra -Sensory- Perception. 

About 12(1 members, friends, and visiting amateurs, including 
one from PA, were entertained at the society's annual Hanifest.. 

At a recent meeting Mr. Light, of Taylor Electrical Instru- 
ments, talked on the design, and method of using simple test 
gear, such as the signal generator, " Wobbulator," and cathode 
ray oscilloscope. A large party from the Farnborough Radio . Society was present at this meeting. 

The next meeting will be on January 12th : " Test Equipment -Part 2," by Taylors. 

ENFIELD RADIO SOCIETY 
Hon. See.: F. Tickell, 10, Cowdrey Close, Enfield. 
THE Enfield Radio Society have now occupied new premises 

at St. James Hall, Durante Road, Ponders Enti. Meetings 
are held every Monday, 7 p.m. The society are awaiting the issue 
of a licence for their own transmitter and a television set is under 
construction. Individuals interested are requested to contact 
the secretary. 
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THE FAMOUS 

1155 COMMUNICATION 

RECEIVER 

Aerial Tested. 
Perfect Condition. 10 valves : one BL63, 
three ECH35, three KTVd62, two MHLDL, 
one Y63. Five wavebands, 18 to 7.5 mcs, 
7.5 to 3 mcs, 1,500 to 600 kcs, 500 -200 
kcs, 200 -75 kcs. Magic Eye Tuning 
Indicator. Black Crackle Cabinet. Easily 
operated from A.C. Mains. OUTSTAND- 
ING VALUE. Price 810 -17.6 carriage 
paid. Comprehensive Conversion details 6d. 
For IllJstrated Lists and with all enquiries, 
2!.d. stamp please. 

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

55, County Road, 
Walton, Liverpool, 4. 

Estob. 1935 Tel. : Lintree 1445 
Staff Call Signs : G3DGL, G3DLV 

j'iIERS Quality 
KIT /0, 

NOME CONSTRUCTORS 
A complete set of components to construct 
a 10 -watt amplifier, including Woden potted 
mains transformer. 5 valves. 10in. speaker 
with transformer. Components of the 
highest quality. No Govt. surplus. Three 
switched inputs, negative feed back, push - 
pull output, tone -control, Price complete steel chassis. Suitable to the last screw 
home or small hall. Cash 
with order. £7.10.0 
BEETHOVEN 

I. 
TD. 

ELECTRIC EQUIPMENT 

Chapel Lane, Sands, High Wycombe. 
Telephone 115213 

BRAND NEW VALVES ! 

REAL bargains and RELIABLE valves. 
The following ex -Govt. valves are guaran- 
teed to be BRAND NEW, and you can pur- 

, chase with confidence. They are NOT 
, ex- equipment valves. 

(1) Original Cartons, as from Manufacturer 
6116, 1 /6: 6C5, 6J5, 6J5GT /G, 6K7, 6SK7 

- 4/9 ; 6AC7, 6SN7GT /G. 6SL7GT /G, 511 - 
6J7, 6Q7GT. 5/3 : VR150. 5/9 6V6(M) 
6V6GT /G, 6F6, 6N7GT /G, 6X5GT /'G, 2X2 
6B8, 6/- : 5U4G, 6K8, 6/3 ; 2C26. 6F7, 6/9 
6L6G, 10 /- : 6J6, 12)6. Transmitting 
829A, 35/- ; 813 (R.C.A. and Canadian Mar- 
coni), 37/6. Cathode -ray tube. 3BPI, 191 -. 
(2) Brand New. but Plain Cartons : 6H6, 
1/2 ; 6J5. 4/- ; 6SK7, 4/3 ; 6AC7, 6SL7GTiG. 
4/6 : 6B8, 5!- : 2C26. 6/3 6J6, 8/8 : 829A, 
30/- : (while they last !). Electrolytics 
8 +8 +8, 400v. wkg., 3/- : 8 +8, 450v. wkg.: 

Orders over 15 /- post free, otherwise please 
add 3d. per valve or condenser. 
REED for SPEED and RELIABILITY 
DOUGLAS REED. 39, Burnley Rd. 

Southport. 

PRACTICAL WIRELESS 

A Unique Offer 
AMERICAN RECEIVERS TYPE 48. 
Frequency coverage 6 -9 Mcs. We are 
offering the complete station which is all 
brand new and packed in 6 cartons, com- 
prising the following items : I Transmitter) 
Receiver type 48 complete in case and 
complete with 10 valves and one I -mega- 
cycle crystal ; 2 satchels, I ground aerial, 
spare valve case complete with 10 spare 
valves, I key assembly, I hand microphone, 
2 headsets, I hand generator together with 
mounting tripod 2 battery boxes and all 
necessary interconnecting cables, and a 

comprehensive Instruction Manual. Only 
813.19.6 carriage paid while they last. 
Hurry... . 

" VIEW MASTER " TELEVISION KIT. 
ALL SPECIFIED KITS OF COMPONENTS 
ARE NOW IN STOCK. ENVELOPES 
WITH FULL CONSTRUCTIONAL DATA 
5s. POST FREE. EVERY TECHNICAL 
ASSISTANCE WILL BE GIVEN TO CON- 
STRUCTORS WHO PURCHASE THEIR 
KITS FROM US, INCLUDING ALIGN- 
MENT, ETC. 
More and more people are turning to us 
for expert guidance and practical advice. 
Why not pay us a visit t A fully competent 
technical staff always in attendance at our 
easily accessible London premises. Many 
units and components of especial interest 
to Practical Wireless readers always in 
stock. Inspect our comprehensive range. 

Best Buy at Britain's 
CHARLES BRITAIN 

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

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

OPEN ALL DAY SATURDAY 

For high and low voltage 
testing : -1/:30 and 100650 
volts A.C. or D.C. New 
popular model for 160'400 
volts A.C. or D.C., 12:6. 

Write for interesting 
leaflet 29E. 

81 

All items 
available. 
This month's special offer : Celestion 
31in. speakers P.M., brand new, boxed and 
guaranteed ; few only, 14/9. 
Taylor test instruments now available on 
our Hire Purchase scheme, please send 
S.A.E. for catalogue and terms. 
Unrepeatable bargain : Avo Uniminor 
listed at 5 gns. ; our price, while stocks 
last, 4 gns. New, boxed and, guaranteed. 

!Leather cases for the Avo 7 and similar 
instruments, 82/2/0. 
Pifco Radiometers : 0 -6 v., 0 -240 v., A.C. 
or D.C., 0 -30 mla, 251 -. 

Garrard A.C.ID.C. gram unit, Type 0.5. 
Motor and pick -up with auto stop and 12ín. 
plate. Few only, offered at $121912. 
Stroboscopes. 78 r.p.m. 50 cycles, 6d. 
each, 8_d., post free. 

All orders can be sent C.O.D. if under 
15 lb. in weight. Special attention to 
overseas orders which are free of purchase 
tax. 

advertised in recent issues still 

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

'Phone : Temple Bar 7587 

THE WORLD'S GREATEST 
BOOKSHOP 

RUNS/MEN-MANCHESTER 

COPPER WIRE AND INSULATION 
MATERIALS, ETC. 

Most gauges in stock, Leatheroid, Fibre, 
Mica, Varnish, etc. Also many other 
Radio, Electrical and Mechanical bargains 
at attractive prices. ELECTRIC MOTORS 
FOR SALE, ALL AT BARGAIN PRICES. 

Send S.A.E. for List. 
L. C. NORTHALL, 16, Holly Road, Quinton, 
Birmingham, 32. Telephone: WOO. 3166. 

RADIO Is interesting. 
With a D5 Coll you 
can build this crystal 
set, or 1, 2, and 3 
valve seta. The most 
comprehensive radio 
roil for simple fr- 
uits. with tall blue 

print and circuits, 

HILLFIELDS RADIO. 
Dent. M. 8. Burnham 
Rd., Whitley, Coveat Y. 

"GLOBESNOrZEKI NG ° 
1Ke Kiót& at Tea' IFWG D/STANCE 4a frnqetripó/ Raafco Ratretion. * 

aRORR6LY rNE SMLLEST ONE + V.1LVE SNORT-WvE RADIo IN 

X 
tkaMg 

E 

TNWOD LW 
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f E rON 
Y 

LpfDSPREAO 

Jmcose 1epµ // 
t OLwIr iAUciLVAvrll 7APPROVAL TRanEpkOVERSEAS` pL11NIE51N RITE O: 

J®88siRed/o. itACLÉFIELD 
$ifL%pl/SlS MLSXIRL EXGIAMY) 

4 FOR. BOOKS 
New and secondhand Books 
on every subject. Stock of 

3 million volumes. 
Large dept. for Technical Books 

11S -125 CHARING CROSS RD. 
LONDON W.C.2 

GERrard 5660 (16 lines) 
Open 9 -6 (inc. Sat.) 

R1132A. 10 valve U.H.F. receiver, £4 
(earr. 5/ -). Power pack for same, £3 (carr. 
5'-). 
ItC824A. 11 valve, 30! -, carr. paid. 
SMOOTHING CHOKES. 30 m.a., 3/6 
80 m.a., 7/- : 120 m.a., 9/- ; 180 m.a., 10 /6. 
INTERVALVE TRANSFORMERS. 3 -1, 
5 -1. 2/6. Small Mio. Trans., 3/8. 
METERS. 0.5 en.a., 0 -30 m.a., 0 -100 ma., 
7;6: 0 -2,000 v. Electrostatic, 21/ -. 0-40 
v., 7/6. 0 -500 microammeter, 5 / -. Boxed 
Standard 465 k/c I.F. Trans., 10/6. Var. 
R es., without switch : 5K, 20K, 25K, 50K. 
100K. 2/6. 2 meg, 3'6 ; 100K min., 2/- 
50K, 5K, wire -wound, 3,6. 12 v.1 amp. Rec.. 
716. 
PANEL LIGHTS, one -hole fixing, 1/6 
Pfs. 50 and 100, 3d. each ; 2,000 and 3,000. 
6d. each : .0022 350 working, 4d. each : 

1 mfd. 500 working, 6d. each ; .01 mfd. 
500 working, 6d. each. 
TELEVISION. All parts for Birmingham. 
Wearite " P " coils. Aladdin formers in 
stock. 

Let us have your requirements. 
T.N.R. RADIO, 168e, Rookery Rd. 

Handsworth, Birmingham, 21. 
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Mains Transformers, Screened, 
Fully Interleaved and 

Impregnated 
H.S. 63. Input 2001250 Out- 
put 15/6 250101250. 60 mIA. 6.3 v. 

at 3 amp., 5 v. at 2 amp. Half H.S. 40. Windings as above. Shrouded 
4 v. at 4 amp., 4 v. at 2 amp. 

F.S. 2. Input 2001250. Out- 
put 11U/0 250101250, 80 mIA. 

F.S. 3. Input 2001250. Out- Fully 
put 350/01350. 6.3 -4.0 v. at Shrouded 
4 amp., 5 -4.0 v. at 2 amp. 

H.S. 2x, Windings as F.S.2 19/6 100 mIA. ' 

H.S. 3x. Windings u F.S. 3. Halt 
100 mIA. Shrouded 

F. 6. Filament. Transformer, 
Input 2001250. Output, 6.3 v. 
at 2 amp. ... , at 716 

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

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

F.S. 43. Mains Transformer. 
Input 2001250. Output 42.51 

01425, 200 m1A. 6.3 v. at 
4 amp., C.T. 6.3 v. at 4 amp., 
C.T. 5 v. at 3 amp. ., se 4216 

F. 30 X. Mains Transformer. 
Input 2001250, Output 300101 

300.80 m IA., 6.3 v. at 7 amp., 
5 v. at 2 amp.... ... ... at 2616 

C.W.O. (add 11- in the E for carriage.. 
Over £2 carriage paid). 

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

INDUSTRIAL FINISHING 
CRACKLE 

STOVE ENAMEL ALL COLOURS 

Stoving ovens and spray service at 
your disposal. Prompt return after 
Final inspection. Chassis, Panels, 
Cabinets, Photographic equipment, etc. 
Black I /.. Colours I/3 per sq. fc. 

(Flat surfaces -one side.) Carriage 
extra. Special quantity quotations. 
We make anything in metal to your 

requirements. 

Full particulars on request. 

Buccleuch Radio Manufacturers 

6 Wheatfield St., Edinburgh, 11 

'Grams : "Therm." 'Phone 64596 

CHASSIS 
RIGID aiETAI. ('RASSI.. finished most 
attractively (size 12in. x Sin. x 21in.) and 
with ALL holes punched ready for I.O. 
valveholders, I.F.'s, gang. electrolytics, 
transformer, choke, etc., etc., are now 
available In the following ranges :- 
5 valve AC or AC /DC ... ... 96 ea. 
6 valve AC or AC /DC ... ... 10:6 ea. 
30 Feeder Unit... ... ... ... 9 6 ea. 
40 Feeder Unit... ... ... ... 1016 ea. 
10 watt quality amplifier ... ... 10:6 ea. 
Simple Construction Sheets, 3/6 per set. 

Large Blueprints of any model, 2!6 ea. 
Or BOTH.' 5/- per pair. 

A FREE copy of the " Home Constructor's 
Handbook " given with all orders for chassis 
or a copy may be obtained for 1/ -. 

LONDON TELEVISION CO., LTD. 
694, LEA BRIDGE ROAD, LEYTON, E.10. 

THE Irectton 
S VALVE RADIOGRAM 

CHASSIS 
features include Triode output stage, three wavebands -16 -50 
190-550 and 1.000 -2,000 metres. 
Large floodlit Perspex scale. 
Radiogram switch brings p.u. 
into circuit. Volume and tone 
controls operate on both Radio 
and Gramo reproduction. 
£12 17s. 6d. Also Luxury 7 valve 
B.H. chassis, £17 2s. 6d. All 
a:garanteed 12 months. 
DATA SHEETS ON REQUEST 

Aluminium chassis and panels. 
Any size, quick delivery. Holes 
punched for valveholders, plain, 
or cellulose finish. 

-IIE1 ELUP \IE \TS -- 
18, BROAD ROAD, 

WILLINGDON, SUSSEX 

Gentlemen- 
L° THE KING" 

of Coil Packs! 
Letters received daily confirm our opinion 
that the NEW 40 Cell Pack is without doubt 
the best money can buy I It is. to the best 
of our knowledge, the only unit on the 
market today with an r.f. stage that can be 
supplied pre -aligned and sealed for direct 
inctjpussion in a superhet. receiver without 
further adjustment. The price ? Only 
2 gns. (inc.), or fully pre -aligned. 47' -. 
For further details, and a host of circuits, 
constructional details, etc.. etc., send 
1- for the latest issue of the now world - 

famous " Home Constructors' Handbook," 
or as a special offer for this month ONLY 
we are offering absolutely FREE this hand- 
book AND a complete set of construction 
sheets for our famous 6 -valve receiver to 
all purchasers of this coil pack. For years 
of pleasurable listening and DX roaming 
there is nothing better or simpler than the 
ALIGNED MODEL 40 TUNING UNIT at 
76/9d. (inc.) Mail order only. 
IIODING LABORATORIES (M.O. Dept.) 

70, Lord Avenue, Ilford, I ?ssex, 

RADIO G200 ANNOUNCES 

11 VOLT INERT CELLS. With these cells 
you can build in a few minutes a super high 
capacity High Tension battery having an 
exceptionally long life, 40 cells giving 
60 volts, 12/6. 80 cells giving 120 volts, 20 -. 
Please add 2,/6 towards carriage. Cells will 
be sent by return, per passenger train. 
Sample cells. 71d. each, or, b for 2'6, price 
includes postage. 

12 VOLT VIBRATOR UNITS complete 
(ex -No. 22. set). Rated : 12 volts D.C. 
input, 325 volts 80 m/A D.C. output. These 
are ideal. for car radios, sound equipment, 
etc.. Price, only 19/6. 

VALVES. EF3O. 6SJ7, 6AC7, 6J5GT, 5,6. 
6Se7, 6C4, 7 -. 

ARTHUR HOILE, 
55, Union Street, Maidstone, Kent 

'Phone : 3155 

LRS/r` 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 CHASSIS 
(incl. speaker and output trans- 

former) 
Model EXPI83I3. Cash price 
£18 17 I, or £4 12 0 with order and 
12 monthly instalments of 261 -. 

Model RFI0313. Cash price 
£26 IO 0 or £4 12 0 with order 
and 12 monthly payments of £2 0 0. 
And other models. 

Also available on our Easy Terms 

Goodsell -Williamson Amplifier 
and Tuner Units 

Collaro Radio -Gram Units and 
Record Changers 

The Barker Loudspeaker 
Goodman's Loudspeakers 

Hartley- Turner Loudspeakers 
Wharfedale Loudspeakers 

Please let us know your Radio require- 
ments (enclosing 2)d. stamp) and we 
shall be pleased to quote. 

Personal attention to all enquires 

THE LONDON RADIO SUPPLY 
COMPANY Est. 1925 

BALCOMBE SUSSEX 

MAGNETIC TAPE RECORDERS 
The most fascinating branch of Electronics! 
All components available including : 

Recording Tape on Reels. 
Record /Playback Heads. 
Erase Heads. 
Oscillator Coils for tape bias. 
" Radioguide," Tape Recording data 

Manual, 5' , 
RADIOGUIDE CIRCUITS 

All components available separately. 
Model MB42 Combined Mains /Battery Port- 
able. 4 valve, 2 band. 13 page manuscript, 5 / -. 
Model BP42, All -Dry Battery Portable 4 
valve 2 band, 8 page manuscript, 3, -. 
Model PP4 Personal Portable, 4 valve, 2 
band, manuscript, 3/ -. 
A.C. and A.C. /D.C. 3 band Superhets, manu- 
scripts 2/6 each. 
21d. stamp brings full details, components 
lists. Please write early to avoid dis- 
appointment. 

BURLAND RADIO ACCESSORIES 
4, l'arllnu 'l'crraee. Su..ex 

CRYSTAL SET 
incorporating the latest 

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

RECEPTION GUARANTEED 
Polished wood cabinet. 15/- 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 
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The Editor does not necessarily agree with the opinions expressed by his correspondents. All letters must 
be accompanied by the name and address of the sender (not necessarily for publication). 

D.C. Oscilloscope 

SIR, -It has just been brought to my notice 
by a reader who has built up the circuit with 

apparently pleasing results that in the diagrams 
of my R.F. Power Unit and D.C. Oscilloscope 
(September, October and November issues) the 
grid leak of V1, the main oscillator, appears on the 
wrong side of C2, and so is shown as being connected 
across the coil. This is, of course, incorrect, and 
R1 should be connected between the grid of V1 
and earth as an earth return. 

The fault is mine, as I should have seen this 
when correcting the proofs, and I can only offer my 
apologies and plead extenuating circumstances.- 
EDWIN N. BRADLEY (Cornwall). . 

BC -454 

gm,--1 was surprised to read Mr. J. R. Murch's 
letter in the ` Open to Discussion " page of 

PRACTICAL WIRELESS of November, 1949. 
For the last six years I have worked or the 

receiver BC -454, and this is the first time that 
I have come to hear of it working only when the 
H.T. positive is connected to the chassis. This 
receiver is one of the receivers used in the Dakota 
aircraft, where the return line (L.T. negative) is 
through the airframe. In most of the dynamotors 
the H.T. negative is also connected to the chassis, 
hence Mr. Mureb's letter was more of a surprise to 
me than anything else. I would ask Mr. Murch to 
check up on the following points :- 

1. A thorough comparison should be made 
between the base connections of the 12 -volt 
dynamotor and the 24 -volt dynamotor to see that 
they are identical. 

2. A thorough check should be made of the 
12 -volt dynamotor to ensure that the H.T. positive 
and H.T. negative lines are not crossed over. 

3. A thorough check of the BC -454 wiring should 
be carried out and compared with a wiring diagram 
of the same. 

Lastly, I would request Mr. Murch to let us know 
the exact fault after he has discovered the same. - 
B. R. ,TOORREY, B.A., B.Sc. (Bombay, India). 

SIR, -For the information of Mr. J. R Murch, 
the operation of the BC -454 is from a 28 v. 

negative earthed supply. He seems to llave 
converted the heaters correctly, but not the power 

unit. The three -pin rotary converter plug has 
the following . connections. The spaced pin - 
pin 1 -has H.T. and L.T. earth connections. 
The other pins, viewed from above the chassis, 
are clockwise from pin 1, L.T.+ and H.T -{- 

respectively. 
The power unit should be checked for its 

rotation direction and output. If it rotates 
incorrectly the L.T. connections to the brushes 
should be inverted. If the rotation is correct the 
H.T. connections should be inverted. If the brush 
holders are not both insulated the holders may be 
interchanged, paying reverence to the fragile 
moulding whilst doing the operation. -B. R. Glass 
(Bournemouth). 

Focus Control 

SIR, -I constructed some months ago a television 
receiver employing a VCR97 tube, which has 

since operated quite satisfactorily. I am puzzled, 
however, by a lack of sensitiveness of the focus 
control as compared with an electromagnetic tube, 
and I am wondering whether any other of your 
readers may have experienced a similar effect. 
The position of the focus control which makes the 
lines most distinct renders the outlines of the image 
blurred in the direction of the lines, but alteration 
of the focus control to broaden the lines makes the 
image much more sharply defined and enables one 
to distinguish the high frequency lines (two 
megacycles, I believe) of the test signal The answer 
appears to me to be the fact that the spot produced 
by the beam on the screen is elongated either in the 
horizontal or vertical direction in accordance with 
the focus control setting and that elongation. of the 
spot in the vertical direction results in the maximum 
possible definition of the picture with simultaneous 
elimination of the spaces between the lines. 

In order to check this idea I have experimented 
by rendering the time -bases inoperative so that I 
only obtain one spot on the tube and have then 
varied the focus. As far as I could see, the shape 
of the spot could be varied within limits, although, 
of course; the fluorescence of the screen immediately 
around the spot rendered observation difficult. 

Other than this focus problem, my only other 
picture fault lies in distortion resulting from a 
non -linear Miller frame time -base, but I gather that 
there is no real cure for this trouble unless one fits a 
non -linear amplifier which corrects the distortion. - 
E. V. WARD (Tooting). 
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SIR, -With reference to your correspondent's 
letters regarding the inability to obtain a full 

scan on some VCR97 tubes, the trouble is un- 
doubtedly due to the construction of the tube. 

These tubes vary with different manufacturers 
and the diameter of the neck varies considerably. 
The rubber bands mentioned by S. A. Knight are 
only fitted on the narrow neck type between the 
tube neck and mumetal screen. 

I agree with David Wayne in that the outstanding 
snag with the Miller scanning generator is non - 
linearity and I would appreciate any information on 
the circuit which would lead to better linearity. No 
doubt much of the trouble is due to the use of 
high value anode load resistances which are neces- 
sary in order to obtain the large amplitude saw - 
tooth voltage required. -G. BROOKE (Gravesend). 

Meter and Rectifier Resistance 
Puzzled " can solve his problem by 

plotting for each A.C. range a graph of meter 
readings against r.m.s. volts. The procedure is 
as follows :- 

(1) Fit up the meter to measure, say, 0 -5, 10, 50, 
100, 500 volts D.C. and include a switch to bring 
in the rectifier for A.C. (2) For each range, plot 
a graph of meter reading with the switch in the 
A.C. position against D.C. volts (as measured with 
the switch in the D.C. position). There is now 
no need to worry about the volts drop across the 
rectifier. (3) Multiply each ordinate by 0.9. This 
gives the required curve, and the horizontal volts 
axis may now be labelled " Volts R.M.S." It will 
be found that each A.C. range extends slightly 
beyond the corresponding D.C. range. 

The theory behind step 3 is that 'the average 
value of a half sine wave represented by E volts 
r.m.s. is 2V2E /n volts = 0.9E voles. For strict 
accuracy one would have the laborious task of 
finding the average values of a number of distorted 
half sine waves. But I have found by experiment 
that step 3 is accurate enough for all practical 
purposes, even on the two lower A.C. ranges. - 
P. H. BLAKE (Hounslow). 

SIR,- Regarding the problem of finding the 
resistance of a meter rectifier (" Puzzled," 

December issue), the following notes may be of 
assistance. It is assumed that a reliable A.C. 
voltmeter is not available, since calibration would 
then be comparatively simple.' 

(1) The rectifier presents a much higher resistance 
to small currents than to large currents. 

(2) The bridge rectifier often exhibits a different 
resistance when the applied potential is reversed. 

(3) A moving coil meter measures average 
current and not r.m.s. current. A compensating 
factor of 1.11 must be used to convert average to 
r.m.s. or 0.9 to convert r.m.s. to average. 

To overcome these difficulties, calibration can be 
done with D.C., allowing a D.C. voltmeter to be 
used. Several readings at different currents must 
be taken, and then these readings repeated at 
reverse polarity and the mean taken. It is advisable 
to graph results to avoid experimental errors. 

The effective resistance at each setting can be 

found by taking the reading on the voltmeter and 
dividing by the reading on the milliammeter. The 
figure of importance, as far as the ballast resistor 
is concerned, is the rectifier resistance at f.s.d. 
This should be deducted from the calculated figure 
of total resistance to give the ballast resistor, e.g., 
assume 1.2 volts D.C. is required to give f.s.d. 
of 10 mA, then rectifier resistance = 120 ohms. 

Total resistance _for 5 volts A.C. f.s.d. at 10 mA =5 x 1,000 x 0.9 - 
10 

450 ohms. 

Ballast resistor = 450 - 120 = 330 ohms. 
For calibration at intermediate points the 

rectifier resistance is found as above and added to , 

the ballast resistor, then multiplying by the current 
and by 1.11 gives the r.m.s. voltage. 

For example, assume at 20 per cent. deflection 
(2mA) 0.5 volts D.C. is required. 

Then rectifier resistance =0.5 X 1,000 
2 

250 ohms. 
Total resistance = 250 + 330 = 580 ohms. 
Voltage = 580 x 2 x 1.11 = 1.29 volts r.m.s. 

1,000 
(Note that with a linear scale, the figure would 

have been 1 volt r.m.s.). 
The scale can be calibrated by repeating this 

calculation for each measurement taken in the 
experimental set -up and plotting a graph of volts 
against scale reading. 

The effects of curvature and rectifier resistance 
will decrease on. the higher voltage ranges, and can 
probably be neglected on the 100 -volt range and 
over. -G. E. NICHOLLS (Birmingham). 

6K7 Pocket Receiver 

SIR,-With reference to Mr. F. Lines's letter in 
the January issue, I recommend that he tries 

one of the 1.4 volt valve types now so easily obtain- 
able, instead of the 6K7 in the 6K7 Pocket Receiver. 
An octal pentode such as the 1A5G, now obtainable 
for 5s., will consume only .05 amp. at 1.5 volts, as 
against the .3 amp. at 4.5 to 6 volts of the 6K7. 
If a midget valve is preferred, the 3S4 or 184 
can be used, with a filament consumption of .1 
amp. at 1.5 volts. I have found these valves very 
satisfactory in small sets of this kind, and a H.T. 
supply of 9 to 12 volts should be provided by 
means of small dry cells, which will last several 
months. The dry cell required for filament supply 
will only cost a few pence, and is, of course, replaced 
separately. -F. G. RAYER (Tewkesbury). 

r 
Tuned Earth 

sIR, -With reference to your correspondent's' 
letter under Tuned Earth ; this is a very old 

idea. In some cases it removed H.C. effects. In 
others it was apt to make them worse, or even 
introduce them in a really stable receiver. Any 
reader who must use a comparatively long earth 
lead might care to try using a .0003 pF. variable' 
condenser in series with it and base his opinion on 
results. In closing, there are various firms adver- 
tising as loudspeaker repairers. I cannot remember 
seeing an advert by any firm that they undertake 
the remagnetising of P.M. speaker magnets.- 
A. W. MAr-rr (Middlesbrough). 
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a1 Impressions 
Review of the Latest 

MOST readers, no doubt, are able to link up 
many of the broadcast programmes by 
the signature tune with which they are 

introduced. The Columbia Co. have now made 
available the following records which give complete 
recordings of many of the signature tunes now being 
used. Family Favourites : ." With a Song in my 
Heart," played by Andre Kostelanetz and his 

' Orchestra, on Columbia DB2107 ; Woman's Hour : 

" Merry Wives of Windsór " Overture, played 
by the Philharmonia Orchestra, conducted by Josef 
Krips, on Columbia DX1484 ; Paul Temple : 

" Coronation Scot," played by thé Queen's Hall 
Light Orchestra, on Columbia DB2406 ; Grand 
Hotel : " Roses of the South, ". played by Albert 
Sandler and his Palm Court Orchestra, on Columbia 
DB2165 ; Dick Barton : Devils Galop," played 
by Charles Williams and his Concert Orchestra, 
on Columbia DB2448 ; Housewives' Choice : " ln 
Party Mood;" .played by Charles Williams and his 
Concert Orchestra, on Columbia DB2595 ; and 
Down Your TVay : " The Horse Guards- White- 
hall," played by the Queen's Hall Light Orchestra, 
on Columbia DB2406. 

Orchestral Recordings 
One of the highlights of the orchestral recordings 

among the recent releases is the suite from " The 
Music for the Royal Fireworks," by Handel, played 
by the London Philharmonic Orchestra, conducted 
by Sir Adrian Boult, on H.M.V. DB6968 -9. 

Chopin in orchestral dress can be immensely 
attractive. Andre Kostelanetz contributes two 
masterly transcriptions of the " Fantaisie - 
Impromptu " and the electrifying " Valse brillante," 
on Columbia DX1596. The latter piece faithfully 
reflects the waltz as it was favoured at the time and 
yet is a composition of the highest musical value. 

Tibor Varga (violin) with the Philharmonia 
Orchestra, conducted by Anthony Bernard, have 
made an interesting recording of Beethoven's 

Romano No. 1 in G Major," on Columbia DX 1615, 
whilst for ballet lovers there is Tchaikovsky's 
" Waltz " from the " Sleeping Beauty " Ballet, 
played by the Liverpool Philharmonic Orchestra, 
conducted by Hugo Rignold, on Columbia DX1621. 
On the reverse the same orchestra, with Henry 
Datyner, solo violin, has made an attractive 
recording of " Intermezzo " and " Serenade " 
from " Hassan," by Delius, arranged by Sir Thomas 
Beecham, Bart. 

Weber's popular " Invitation to the Dance ", 

is a firm favourite with many and the Philadelphia 
Orchestra, conducted by Eugene Ormandy, has 
made a pleasing recording on Columbia LX1247. 

Rachmaninoff's " Concerto No. 1 in F Sharp 
Minor, Op. 1," on three 12in. discs, makes an 
attractive set of records, and with Benno Moisoiwitsch 
(pianoforte) and the Philharmonia Orchestra, 
conducted by Sir Malcolm Sargent, you are certain 
of a polished performance. The records are 
H.M.V. C393.ß -4. 

Another fine e - pianoforte record is.Malcuzynski's 
interpretation of two of Chopin's compositions. 

on the W 
8' 

Gramophone Records 
They are " Grande Valse Brilliante No. 1 in E 
Flat Major " and " Valse No. 14 in E Minor," 
on Columbia LX1246. 

Finally, in this section, there is Borodin's 
"Nocturne for String Orchestra" played by the 
Philharmonia String Orchestra, conducted by Sir 
Malcolm Sargent, on Columbia DX1618, and 
" Caucasian Sketches, Op. 10," played by the 
Philharmonia Orchestra, conducted by Nicolai 
Malko, on H.M.V. 03937 -8. 

Vocal 
The traditional Welsh song " All Through the 

Night " and " Mice and Men " are sung by the 
Glasgow Orpheus Choir, conducted by Sir Hugh 
Roberton, on H.M.V. B9842. The latter song is 
set to the psalm tune " Desert," with two traditional 
verses and a third verse by Roberton, who also does 
the arrangements. 

John McHugh is at present touring in an Ivor 
Novello show. Novello's latest London production, 
" King's Rhapsody," bids fair to become one of 
the biggest postwar musical hits. From the 
attractive numbers in the score two have been 
chosen by John McHugh for his latest Columbia 
record : " Fly Home Little Heart " and " Gates 
of Paradise," on Columbia DB2603. 

Gigli, like all Italians, has an intense vitality, 
which can be felt in the songs on his latest recording, 
H.M.V. DA 1924. The " Cancion Maresca.'.'- is a 
successful attempt by an Italian composer to 
reproduce the quasi- oriental style of southern 
Spanish song. On the reverse he sings "' Casarella." 

Variety 
Although Bud Flanagan and the Radio Revellers 

have been partners for months in the Victoria 
Palace show " Together Again," this is the first 
time they have teamed together on a record. 
" Wandering Along " is a new song, but it is in the' 
melodic vein suited to Flanagan's particular style. 
Behind the chorus the Revellers are heard rendering 
a neatcounter- melody. " A Shanty in Old Shanty 
Town " is an old favourite which appears on the 
other side, Columbia DB2594. 

Dorothy Squires and Billy Reid have again 
" joined hands " to produce fine vocal and orchestral 
performances of delightful tunes. `` Snowy. White 
Snow and Jingle Bells " was given its début in one . 

of the B.B.C.'s Ladies' Night features, whilst " Say 
Goodnight but not Goodbye " was the waltz featured 
in the B.B.C. Welsh Rarebit programmes. The 
record is Columbia DB2605. 

NEW EDITION NOW READY 

"PRACTICAL WIRELESS" CIRCUITS 
15th Edition 

6/- or 6/6 by post from 
GEORGE NEWNES LTD., 

Tower House, Southampton Street,- Strand, W.C.2 
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NEW R.S.G.B. " Amateur Radio " 
Publications. -Simple Transmitting 
Equipment, 52 p.p., 213. 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. 
"PERSONAL PORTABLES" is now 
receiving such comments as " highly 
interesting," " excellent," " best half - 
crown's worth," " most informative," 
etc. Get your copy of E. N. Bradley's 
latest book now, 2/8, post free, and 
build one of the several fully illus- 

' trated and described circuits for 
holiday use. BRADBOOKS, Sennen, 
Cornwall. 
BRITISH SHORT WAVE LEAGUE 
(founded 1935)-over 20 departments 
IQSL 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.I. 

RECEIVERS & COMPONENTS 
COMPONENTS.- Details of our varied 
stock of components are given in our 
new catalogue. A copy will be sent 
upon reuest. M. WATTS & CO., 
Baker Street, Weybridge, Surrey. 
MIDDLESBROUGH. -Large stocks of 
components. " Osmor " Coil Packs 
33/ -. All types Condensers, Resistors, 
I.F. Cans, Valves, Chassis, Test Gear, 
etc. Call in and discuss your prob- 
lems. Television constructors wel- 
comed. PALMERS, 114, Waterloo 
Road. 
,TESTED GOODS for " P.W." and 
other circuits, incl. Valves at the 
right prices. Midget Components a 
speciality. Ass. Nuts, Bolts, etc.. 6d, 
box, 1/6 lb. List 2(d. CARTER'S. 
67, Bell Lane, Marston Green, Bir- 
mingham. 
COMPONENTS, ETC., Ceramic EF50 
V.H.s, 8d. ; int. oct. (pax), 4d. ; 

sel. Rectifiers, 80mA., 300v., 3/6 ; 
Plastic Panel Indicators, 1/4; Xtal 
Diodes, 2/9 ; Throat Mikes, 1/6 ; Mike 
.Trans., 2/6 ; Jack Plugs, 9d. Many 
other items, including Valves, from 
4/ -, and /IRO Coils from 15/ -. Send 
for lists. 6d. post on orders under 
10/ -. C.W.O. ELDRIDGE, 254. Grove 
Green ..Road, E.11. (Ley. 4986.) 
EVERYTHING for Radio Construc- 
tors, Condensers, Coils, Valves, Resis- 
tors, etc. Send stamp for list. - 
SMITH, 98, West End Road, More- 
cambe. Quick service. 
INTRODUCING the Radio Construc- 
tor's Accessory Kit. -It's here ! ! 

The kit' you've been waiting for. No 
matter how difficult the sound or 
television receiver you contemplate 
building, this kit will definitely assist 
you and give your set a professional 
finish. ,Here is a list of the contents 
of every kit: -Box of screws, contain- 
ing approx. 31b.; box of approx. 1- 
gross insulating washers; box of 
resin -cored solder; 12 tag strips and 
small bakelite panels; box of assorted 
solder tags; approx. 2 dozen assorted 
petal angle brackets; an assortment 

of mounting strips, terminal strips, 
etc.; several coils of sleeving and 
systofiex, various sizes. The complete 
kit for only 10/6, carriage paid. Send 
S.A.E. to-day for details of our 
Special Clearance Parcels, £20 worth. 
of goods for 211 -. WALTON'S WIRE- 
LESS STORES, .203, Staveley Road, 
Wolverhampton. 

RATES : 8/- per line or part 
thereof, average five wprds' to'Une. 
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. 

SUPREME RADIO, 746B, Romford 
Road. Manor Pk., E.12. (Tel.: ILF 
1260.) Specialists for 15 years in 
component parts at the right price. 
Midget Valves. 1T4. 1S5. 1R5 and 154, 
7/- ea., boxed ; 0.0005 mfd. mica 
dielectric variable Condensers, 2/9 
ea. ; 24in. moving coil Speakers, 
2 -3 ohm voice coil, 14/11 ea. ; Midget 
Personal Output Trans. for DL92 
valves, etc., really tiny. 4/- ea. ; 

B7G Valve Holders, Amphenol type, 
9d. ea. ; Resistances: 10 ohms to 10 
megolms, 1 watt, 1/9 doz. ; l: watt 
Resistances: 100 ohms to 2 megohms, 
2/- doz. ; 1 watt Resistances: 220, 
270, 470 ohms, 1 K ohm, 3.3 K ohms, 
8.2 K ohms, 18 K ohms, 33 K ohms, 
56 K ohms, 75 K ohms, 68 K ohms, 
1 meg. and 2 megohms, 4/- 
doz. ; 2 watt Resistances ; 2 
K ohms, 18 K ohms and 1 meg - 
ohm 5/6 doz. ; all Resistances sup- 
plied in doz. or assorted doz. only. 
Mica Condensers: 40 ppf, 50 ppf, 60 
ppf, 65 ppf, 70, 180, 305, 307, 500, 530, 
570, 590. 700, 1.800 and 4,550 ppf, all 
at 2/6 doz. or ass. doz. only. 4 mfd. 
metal screw -base Condensers, 6d. ea. 
1 meg. carbon and 51I ohms, W.W., 
var. Controls. 1/- ea. ; 3 megohm var. 
Controls, lid. each. 200v. R.M.S. 120 
m.a. Selenium Metal Rectifiers. 4/- 
ea B mfd. 600v. W. 700v. Surge 
metal can Condensers with screw 
base, 2/6 each. Gram. Needle Cups, 
bakelite. 6d. pair. Many other radio 
and television bargain lines in 
stock. Terms C.W.O., no C.O.D. 
Send 6d. extra for postage orders 
under £5. 24d. S.A.E. all enquiries 
and lists. 
EB.34, .0001 variables, 1 / -; Mike 
Trans., Phones Trans., VR.116, 1/6; 
Jacks, Toggles, Fuseholders, 6d.; 
TT.11, RL.16, 3l -; EF.50, CV.73, 3/6; 
5Z4G. 6V6G, KT.44, EHT Reets , 

EK.32. 5 / -; EF.39, EF.36, RL.7, 4/-. 
Post extra. Write for new winter 
lists. ANNAKIN, 2, Sunnydale Cres- 
cent, Otley, Yorks. 

SOUTHERN RADIO'S WIRELESS 
BARGAINS 

TR1196 6 -valve Receivers, complete, 
brand new, 2216, with circuit. Ben - 
dix Command Receivers, BC454 (3 -6 
megs.) and BC455 (6 -9.1 megs.), 
6 -valve superhet 12587 13), 12SR7 (1), 
12A6 (1) and 12K8 11), new, 3616. 
Control Boxes for BC454 and BC455 
Receivers, with three dials and slow 
motion drives, three 50,000 ohm vol. 
controls and six rotary switches. In 
maker's sealed cartons, 13/6, Roto- 
therm Temperature Meters, brand 
new, chromium finish, 0/ -. Periscopes. 
ex- U.S.A., brand new, with internal 
telescope, 17/8. Radio Compass 
Indicators, with Selsyn motor, 3in., 
360 degree dial. Black crackle - finish. 
Ideal for beam indicators. Brand 
new, in maker's cartons, 13/6, Throat 
Microphones. low impedence; with 3ft. 
lead and plug, 3/6. Delco Hand 
Generators, brand new, in maker's 
cases with spare brushes. 6 volts, 4 
amps., 17/6. Lufbra Hole Cutters, 
adjustable to 3 4in. ia., 5/6. Westec- 
tors, W.X.6 and W.112, 8/4 per dozen 
BC929 Indicator Units, 2(in., 3BP1 
tube, non -persistent valves, 2x2 (1), 
6X5GT 11), 6H6 (2), 6G6 (1), 6SN7 
(2), with switching motor. etc., in 
black crackle -finished case, 45/ -. 
R..A.F. Bombsight Computers, brand 
new. Contains gyro, motors, rack 
and worm gearing, barometric 
bellows, differentials, counters, etc. 
Ideal for experimenters ,and model- 
lers. 601 -. SOUTHERN RADIO SUP- 
PLY. LIMITED, 46. Lisle Street, 
W.C.2. IGERrard 6653.) 

FRITH RADIOCRAFT, LTD., offer:- 
" Viewmaster " complete television 
assembly instructions by W. I. Flack 
(joint author " Electronic Engineer- 
ing Home Built Televisor "), 8 full 
size prints showing wiring in easy 
stages using standard parts by 
famous. makers; large 32 -page book- 
let giving the most complete " gen " 
ever offered to the home constructor; 
London version from stock -Midland' 
version expected shortly; price only 
5/- + 6d. post. Early delivery of all 
components guaranteed. Latest Radio- 
gram units from stock include:- ' 

Collaro rim -drive, magnetic PU, 
£5/3/2; Garrard ditto model "S," 
£5110/8; Plessey auto start and stop. 
£6118/3; ; CCollaro auto -change, light- 
weight PU, £10/15/ -; Marconi AC100 
auto -change, lightweight PU, £10/0/8;.', 
all inc. P.Tax, post free. Ex- Govt.' 
Valve Parcels No. 2: -10 guaranteed' 
OK Valves, mostly new in makers''. 
boxes, 5Z4, 7193, 6V6G, 6SH7, 6H6, 6AC7, - 
6SN7, CV54, EB34, and VR65A, all for 
£1 + 1/- post. No. 3:- alternative 
selection, 807, 6SH7, 6F5G, 6AC7, 
5R4G, 7193, 6H6, 12H6, VR65A, EB34, 
all -10 for £1 + 1/- post. Stromberg- 
Carlson Trigger Oscilloscopes, U.S.A. 
make, brand new, with 5in. CRT and 
13 valves-4 x 6SJ7, 2 x 6H6, 2 6SN7, 
2 x VR 150/30, 6AC7, 5Y4 and 2X2. 
controls for signal intensity; TB fre- 
quency; velocity; TB shift; intensity; 
focus; sensitivity; and pulse sync; 
mains input 115/230v. 50 c /s; case 
21in. x 114in, x 10 #in.; complete with 
circuit diagram and instructions for 
15 - minute modification to self run- 
ning time base; price £12/10/ -, car - 
riage paid. FRITH RADIOCRAFT, 
LTD., 69 -71, Church Gate, Leicester. 
Phone 58927. 

TAYLOR TRANSFORMERS, 19/6 post 
paid. 200 -250 primary, secs. 350 -0- 
350 100m.a., 6 -4 -0v. at 4 amps. 5 -4 -0v. 
at 2 amps., all centre tapped, top 
shroud, primary screened. fully 
impregnated. Finest quality. Fully 
guaranteed. Send for list T.1. to 125. 
Manchester Road, Denton, Man- 
chester. 
S'HET COILS, 3WB 465kc, with dia- 
gram, 2/6 pair; Kit of parts for 
Midget Coil Pack L.M.S. (iron cored), 
465kc, 9/6; IFT5, 6/- pair; ex- R.A.F. 
Output Trans.. 9d.; ..1 .1 .1, 3d.; 
Sleeving, 6d. doz. yds.; Amphenol 
Octal. 41- doz.; .01 450v. Tub., 2/9 
doz. Send for cheapest list in 
England. SUSSEX ELECTRONICS, 
LTD. (P.), Riley Rd., Brighton, 7. 

BRAND NEW Guaranteed Goods- 
Mains Transformers, fully inter- 
leaved and impregnated, primaries 
screened, 200- 250v., 50. c.p.s., drop 
through types, 250- 0- 250v., 65 m.a., 
6.3v 3a., 5v. 2a, 12/11 ; 350- 0350v., 
80 m.a., 6.3v. 3a., 5v. 2a., 15/9. 
Midget type. upright mounting, 3 -2¢- 
3in., 250 -0 -250., 60 m.a., 6.3v. 1.5a., 
5v. or 4v. 2a., 18/9. Fully shrouded, 
upright mounting types, 350-0-350v., 
100 m.a., 6.3v. -4v. 3a., C.T. 5v. -4v, 
2a., 21/9 ; 350- 0- 350v., 150 m.a., 6.3v: 
4a., 5v. 2a., 27/6 ; 250- 0- 250v., 8) 
m.a., 6.3v. 6a., 5v. 3a. (for 1355' 
conversion), 22/9 ; 425- 0- 425v., 200 
m.a., 6.3v. -4v. 4a. C.T., 6.3v. -4v.' 
4a. C.T., 5v. -4v. 3a., 41/6. Electro- 
lytics, can, 16 -16 mfd.. 450v.. 3/9 ; 
16 -32 mfd., 350v., 3/3 ; Midget, 8-8 
mfd., 450v.. 3/9. Ex -Gov. Valves 

5U4G, 52;4P(Met.), 5/9; 6V6G, 5`/1112;, 
6K8 (Met.), 807, 6/11 ; VP4B, 6A7,, 
7/6 ; many other types at bargain, 
prices. Receiver Chassis, - 16 s.w.g.., 
undrilled aluminium, 10- 54 -2in., 3/3 ; 
11- 6- 24in., 3/9 ; 12- 8- 24in., 4/6 ; 16- 
8- 24in., 519 ; 20- 8- 24in., 8/11. Send 
24d. stamp for full list of bargains. 
Special list for trade. C.W.O. or 
C.O.D. over £1. Postage extra under 
£3. RADIO SUPPLY CO., 15, Queen 
Square, Leeds, 2. 
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SURPLUS. -Aerial Insulators, ribbed, 
Pyrex, 3in., 9d. ; S.M. Drives 80 /1 
With scale, 5/8 ; Condensers, minia- 
ture var., 75 pf twin, 216 ; Single 
D.E., 1/6 ; Loading Units for RF24, 
etc.. 5/6 ; Condensers, 8 mfd., 350vw., 
card, 1/9 ; Toggle Switches, metal, 
SPST or DPST, 1/- ; assorted 
Switches. Yaxley and Toggles, 101 - 
doz.; asstd. Potentiometers. 101- doz.; 
asstd. Resistors, new, 50 5/6 ; Epicy- 
clic Drives, 1/6 ; Eddystone Spindle 
Couplers, 9d. ; Ceramic Valve Holders, 
B7G /B9G. 9d. ; BIG Cans, 9d. ; 

B9G Retainers. 6d. ; Ceramic Beehive 
Insulators, 2in., 9d. ; small Dyna- 
motor with controller, and instruc- 
tions for converting to 200 /250V. 
Induction Motor, 151- ; " Inexpensive 
Television," all components, receivers 
and indicators in stock, quotations 
by return. Trans., 230v. to 12v., CT, 
2A, 8/6 ; Drivers CT Fri. Twin Sec., 
each 1/1. 74, Imped., P500 /Ss3k, 
7/6 ; Meters and Metal Rectifiers, 
enquiries invited. Vitreous Resistors, 
35k35w, 30k25w, 400 ohms. 20w, 
2.5k15w, 3k12w, each 1 / -. Valves, at 
3/6, 65117. SP61, SP41, 9006, 3B24, 
CV6 ; at 2/6, 6H6, EA50, EB34, '1193 ; 

at 
I2AH7, 6SL7 2 at 5/-. 7 , 9003G5R4GY 
6SN7, ARP12, ARS. EF36, EF39, 2X2, 
6AC7, 12K8, 6AG5, 9002, EBC33, EF50 ; 

at 6/6, 5U4, 5Z4M, 6X5, VR150, 6B8, 
6SC7, 12A6, 6J7M, 6SJ7. VU133, 2C26. 
5Z3, EF54, 6C4, 6V6, 1T4, 1R5, 154, 
EK32 ; at 7/6. 6L7M, ECH35. 6K8M, 
6F7, 807 (R.C.A.), VR137. CV66. 2A3 ; 

at 8/6, 6J6, 6AK5, 6L6G. Terms C.W.O. 
Carr. pd. over 5/ -, S.A.E. all 
enquiries. W. A. BENSON, 308, 
Rathbone Rd, Liverpool. 13. 

£6 WORTH for 29/6 !. -100 assorted. 
new, high -grade Condensers, all 
popular values, from 2 pf. to 5 

mid., or 50 for 17/6, 25 for 101 -. 
Electrolytics metal can, 16 mfd., 500v., 
2/6, 8-8 mfd. or 8-16 mfd., 450v., 3/01 
50 mfd., 50v.. cardboard, 1l -, 1 mfd., 
500v., Od. All guaranteed and post 
free ELECTRONIX, 220B, Canter- 
bury Street, Gillingham, Kent. 
ENGRAVING.- Amateurs and trade 
requirements, panels, plates, metal 
and plastic. Attention to urgent 
deliveries. One knob or repetition 
equally entertained. Call or write 
A.G. ENGRAVING, 19a, Windmill 
Road. Wandsworth, London, S.W.18. 
TUBULAR CONDENSERS, 350v. wkg. 
1,. .5 mfd.. 2/10 doz., .05, .1 mfd., 

3/10 
doz. .VCR97 holders, 2/6. 

Jack plugs. 4/6 doz. ; Jack sockets, 
4/6 doz. J. T. ANGLIN, G4GZ, 106, 
Cleethorpe Rd.. Grimsby. - 

DUKE & CO.. 219, Ilford Lane, 
Ilford 0295. Essex. This Month's 
Bargains: Valves, 6F6. 6J5, 6,17, 6B7, 
6K7GT. 6Q7GT. 6V6, 12K8, 12Q7, 1627, 
955. 954 acorns, 6/6 each ; 6116. SP41, 
SP61, 2/6 each : LP2. 316 ; VP23. 4/ ; 

6SF5. 65117, 6SS7, 6Y6. EB34, EF36, 
EK32; 1A6. 1LD5, 1LN5, 5X4, 8D2, 
9D2. VR150. 21011F. 5/- each ; 6SL7. 
EBC33. EF39. 5Z4, 12A6, 6C19, 807, 

193, 6/ each. Speakers, 3iin. and 
in., 10/- ; 6in., 11/3 , 8in., 11/9 ; 

Oin., 19/6 ; 12in., 351 -. Special 
offer, Chokes, Lee's 4 for 5/. Tuning 
Condensers, 2/2 ; 2 gang, 4/6 ; 3 

gang, 2/6. Radio Kits, 3 valve, 
T.R.F., two -band receiver, giving sur- 
prising results ; all parts, condensers, 
resistors, coils, speakers, chassis, 
valves, and a smart walnut bakelite 
cabinet.' Complete kit. £411016, ivory 
cabinet 6/- extra. Headphones, new 
condition, low resistance, 2/6, high, 
4/6. Crystal Sets, reception guaran- 
teed, in bakelite cabinet, 8/6. Special 
offer, Electrolytic Condensers, 4 mfd. 
200v., 50 mfd. 25v., 3 of each for 31 -. 
E.H.T. Transformers. 2.000v.. 19 /6, 
for VCR97, new. When remitting 
C.W.O. please and allow sufficient 

detailed lists. 
stamps 
Trade 

l 
enquiries 

invited. 

MICROPHONE, with switch, flex and 
plug, 21- ; Morse Key, with flex and 
jack, 1/8 ; Pye Co -ax plug and socket, 
1/ ; 3 -wave L.M.S. Multi colour 
tuning scale, 9d. ; 12v. non -sync 
Vibrator, Trany. 4/6 ; 12v, non -sync 
Vibrator, 2/6 ; Telephone Generator, 
4/6 ; Mains Trany, 230v., in, 50v., 
lla., out, 25/- ; another, 230v. in, 
700v., 4v.. la., 20 -2v., 2a., out, 10 /- ; 

Selenium Rectifiers, H.W., 374v., 1.3a., 
22/6 ; 580v., 300m.a., H.W., 10/- ; 

180v., A.C., in, 140v., D.C., 75m.a., 
F.W., 2/- ; 108v., A.C., in, 84v., D.C., 
out, 150 m.o., 2/- ; Smoothing Chokes, 
3/- ; Yaxley Switch, 4B, 6W, 8P, 41- ; 

assorted Resistors. 100 for 9/- ; 

assorted Condensers, 12 for 3/ -; 
Condensers, 8 mfd., 1/6, 4 mfd. 1 / -, 
2 mfd. 9d., 1 mfd. 6d. ; 20,000 ohm 
Attenuators, 31- ; wood Radio 
Cabinets, all sizes, 10/- ; R.F. Choke, 
9d. ; assorted short -wave Coils, 12 
for 12/- ; Tag Strips, 411. ; Supply 
Unit No. 4, 12v., in, 240v., out, vibrator 
power rack, 22/6 ; Admiralty patt. 
W6332 mod, and mixer unit, contains 
5174G, SP61, EB34, 2 x 6J5G, 2 x P61, 
condensers, resistors, transformers, 
chokes, etc., 18/6 ; R107 Army short- 
wave Receiver, 9 valves, 3 wavebands, 
17.5 -7.0 m /cs., 7.25 -2.9 m /cs., 3 -1.2 
m /cs., 12v. D.C., or 100- 250v., A.C.. 
50 c.p.s., £15. LOGAN, West Alley, 
Hitchin, Herts. 

PHOTO-ELECTRIC Exposure Meter 
Components. -Light Cell, 8/6; Meter 
Movement, 8 / -; Moulded. Perspex 
Case, 9/ -; Ivorine Conversion Dials, 
5 /6; Complete Assembly Instructions, 
316. G. R. PRODUCTS, 78, Repton 
Road, Bristol, 4. 

A.M., F.M., T.V., measuring and con- 
trol gear designed or built to speci- 
fication. I welcome enquiries from 
amateurs concerning difficulties with 
their own equipment. J. MORT, 
B.Sc., A.M.I.E.E., BCM /HIFIDEL, 
London, W.C.1. 
MICA OFFCUTS for experimenters. 
Sample packet 2/6 ; traders parcel 
20/ -, post free. Emco. 283. Bear - 
wood Road, Smethwick Staffs. 
SALE. -" Prac. Wireless." 1991 on- 
wards ; " Prac, Mechanics," 1939 on- 
wards. Offers ? Kay, Sorn Road. 
Mauchline. Ayrs. 

TUITION 
THE BRITISH NATIONAL RADIO 
SCHOOL and the Chancellor's 
appeal. Our contribution is to re- 
duce all our fees by 10 %, yours is 
to become more efficient ! Let us 
help you ! Write to -day for free 
booklet describing our wide -range of 
training courses in Radio, 
Radar, Telecommunications Princi- 
ples, Mathematics, Physics and. 
Mechanics ; correspondence classes 
for the new series of C. and. G. 
examinations ; we specialise in turn- 
ing " operators " into " engineers " 
and for this purpose our " Four Year 
Plan " (leading to A.M.Brit.I.R.E. 
with 12 C. and G. Certificates as 
interim rewards) is unsurpassed, our 
guarantee rias no strings attached. 
STUDIES DIRECTOR, B:Sc., 
A.M.I.E.E., M.Br.I.R.E., 66, Addis - 
combe Road, Croydon, Surrey. 
THE SCHOOL OF ELECTRONICS.- 
Principal: M. J. Truscott, M.A., Ph.D., 
B.Sc.-Correspondence Courses in 
Telecommunications, Radio and 
Mathematics. Special Course for, 
Radio Amateur Licence. Moderate 
fees. Write ORTHIC MODERN INSTI -; 
TUTE, 72. St. Stephen's House, West- 
minster. S.W.1. - 

97/6 CHARGING SWITCHBOARDS, 
12/32v., 500 and 1,260 volts, amps.. 
cut -outs, fuses, resistances, etc., 4 
take -off superb unit, in case, 75/ -; 
Dynamos, 24v., 1,000 w., 9in. x 7in., 
¡in. spindle, 75/- ; Electric Motors, 
230v/1/50 1/5 h.p.'Incorp. 1,260e con- 
verter 58/, Rotary Converters, from 
1 -12 kw., 110 and 220v. D.C. to 230v./ 
1/50 A.C., from £15. Motor genera- 
tors 1-6 kw., 110 and 220v. D.C. to 
24/35v. D.C. £5 -£59; 90/ -, D.C. Con- 
sumption Meters, Ferranti, 210v. D.C. 
5a, reading to 10,000 kw. hrs. Mains 
Transformers, d -I8 kva., all types. 
BENMOTORS POWER SUPPLIES, 
Summerley St., Earlsfleld, London, 
S.W.18. WIM. 3833 (100 yds. Sn. 
Electric Line, 10 mins. Waterloo). 
T1154 TRANSMITTERS (3 band), less 
valves and meters, 3916; also a few 
complete, 75/ -; TR1196 TX and RX 
Units on chassis with impulse motor, 
less valves, 15/.; RX Units only with 
valves (2 -EF39, 2 -EF36, EK32 and 
EBC33). 22/6. Amplifier Units, type 
165, with 2 -EF36, 2 -EL32, EBC33, 
etc., 17/6. All Valves guaranteed. 
6J5GT, 6SN7, EK32, EF39, EF36, 
EBC33, EL32, EF50, L63, KTW63, 
TP25, VP23, HL23DD, PEN25, TT11, 
6J7, KTZ63, 4/- ; 6V6, 5U4, 6Q7, DH63, 
X63, 9001, 9002, 9003, 5 / -; 5Z4M, 
6J7M, 6K8M, 6V6GT. X65. KT32, 
KT33C, MU12 /14, VU133, 807. 6/6; 
6L6, KT66, 8/6. All goods carriage or 
postage paid. Lists free.. ELECTRAD 
RADIO, 64, Gt. Victoria St., Belfast. 
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.) 
.01, 1,000v. SPRAGUE, .1 mfd., 350v., 
Micamold. 3/6 doz.; T.R.F. Coils 
with reaction. boxed, with circuit, 4/9- 
pair ; 100 P.F. Ceramicons, 2/6 doz. ; 

etc., etc, List from T. G. HOWELL 
& -CO.. 29 McWilliam Rd.. Brighton, 7. 

COMPONENTS FOR SALE 
TELEVISION. 

All parts in stock. EE Televisor. 
Haynes and Allen components. 

Model on view. 

HG RADIO 
1350, Stratford Road, Birmingham, 28 

WIRELESS. -Land, Sea and Air., 
Students, both sexes, age 14' upwards, 
trained for interesting appointments 
in all branches of radio. Low fees, . 

boarders accepted' 2d. stamp for 
pros WIRELESS COLLEGE, Colwyn 
Bay. 
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 " postai courses. 
Prospectus from Director, THE 
WIRELESS SCHOOL. 21, Manor Gar- 
dens, Holloway, London, N.7. ARC 
3694. 
TELEVISION. -The Gothic Television 
School specialises solely in training' 
in television. Courses assume no 
-previous television knowledge and 
provide guaranteed training for 
Brit.I.R.E., and R.T.E.B..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 TEL'EVISION, 
SCHOOL, 13, North Avenue, iondon, 
W.13. . 
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" INEXPENSIVE TELEVISION " is the title of a booklet describing bow to make a Televisor for the London or Bir- 
mingham frequencies, using ex -Govt, Radar Material. Send only 1/9 to cover cost and postage for a copy, and also price list of material required. 
RECEIVERS R.1355. As specified for above Televisor. Complete with all valves and a copy of the booklet. ONLY 45!- (carriage 7/8). 
INDICATOR UNITS TYPE 8. The Indicator unit specified for above, this being compelte with the Cathode Ray Rube 
VCR 97 and all valves. BRAND NEW IN MAKER'S CRATES. 
ONLY 90!- (carriage 7/6). TRANSFORMERS for the above TV have been specially made as follows : Time Bases and Vision Transformer, 350 -0- 
350 v. 160 ma., 5 v. 3 a., 6.3 v. 6 a., 6.3 v. 3 a. ONLY 38/ -. Sound 
Receiver Transformer, 250-0-250 v. 100 ma., 5 v. 3 a.. 6.3 v. 6 a. 
ONLY 27/6. EHT Transformer for VCR 97 Tube, 2.500 v. 5 ma., 
4 v, 1.1a., 2 -0-2 v. 2 a. ONLY 27/6. Postage, etc., 1/8 per trans- 
former. 
MAGNIFYING LENS for Sin. C.R. Tube. Brings up the picture size to approximately that given by a 9in, tube. A new contract 
enables us to price them at ONLY 25/ -. (postage. etc., 1/6). RECEIVERS 11.3585. An ideal unit for conversion to TV in the London Service Area, as it contains a " PYE " 45 me; s 
I.F. Strip and valves as follows : 7 of EF50, 4 of SP61; 8 of 
EF36, 1 of EB34, 1 of EF39. BRAND NEW. ONLY 901- (carriage, etc., 7/8). 
BATTERY SUPERSEDERS. Replace that HT Battery with 
a low consumption Vibrator Power Unit which operates from 
2 v. accumulators. Originally made for the Canadian Forces 
by Electronic Laboratories of America, this fine little unit is 
easily adaptable for normal use, and comes to you complete 
with a copy of the original instruction book, which gives circuit 
details of the whole equipment In which it was used. Con- 
sumption is approximately i of an amp., and it delivers 90 v. 
and 80 v. H.T. and 1.4 v. L.T. ONLY 80/- (postage 2 / -, 
TELESCOPIC AERIALS as used on Canadian Walkie Talkie. 
15' in length extending to 103.' Completely enclosed in metal 
case with dust cap. ONLY 12/8 (postage etc. 1/ -). 
C.W.O.. Please. S.A.E. for lists. 

U.E.I. CORP. 
THE RADIO CORNER 

138, GRAY'S INN ROAD, LONDON, W.C.I 
('Phone: TERminus 7937.) 

Open until 1 p.m. Saturdays, we are 2 mins. from High Holborn 
(Chancery Lane Stn.) and 5 wins. by bus from Kings X. 

PltArl''l'S R,%DiO 
1070. Ill w Road, London, NAV.10. 

(Nr. Serubbs Lane.) Tel. : LADbroke 1734 
AMPLIFIERS. -Ready for immediate use. College Model 
AC10E. 10 watt 4 -valve unit. Neg. feedback. Separate mike 
stage and separate mike and gram inputs. 2 faders and tone 
control. Input volts, mike .002 v., gram, .21 v. Model AC18E, 
6 valve push -pull unit. Output 181 watts. Separate microphone 
stage and separate mike and gram inputs. 2 faders and tone 
control. Neg. feedback over 3 stages. Input volts, mike .003 v., 
gram .3 v., £13 19s. 8d. Model U10E, 6 valve 10 watt unit for 
D.C. /A.C. mains. Specification as AC18E. 211 lis. All above 
are complete with case and chrome handles. Inputs can be 
mixed and faded in or out as desired. Output matches 3, 8 and 
15 ohm speakers. Stamp for fuller details. Gramophone chassis 
Amplifiers, 3 valve with neg. feedback. Output to 3 ohms. 
AC4C or U4C for D.C, /A.C. mains, 4 watts output, 99/6. 
SPEAKERS. -P.M. less transir. Truvox 21in., 17/6 : 

14/8 : loin., 18/6 : 12ín. (3 ohm), 3718: Plessey Mn.. 10!- 
Sin., 11/9. Goodman 8ín.. 15'- : 10in., 281 : Celestion, 3í1n., 
10/8 ; Mains energised ; Rola 61in., 700 ohm field, 10 / -. 
VARIABLE CONDENSERS. 2 gang .0005. 4/3 : 3 gang .0005, 
6/9 ; both with long shaft and feet. Solid Dielectric, ,0003, 
3/4:.0005. 3/6. Presets. 50 pf.. 4d. each : 100 pf., 500 pf.. 1 /3. 
TRANSFORMERS.-E.H.T. 2,500 v.. 4 v C.T.. 4 v., 27 /6 (suit- 
able for VCR97 tubes). Mains type 2 x 350 v., 120 m'a. 6 v., 6 a. ; 

5 v.. 3 a., 4 v., 31 a., 35/- (for Television). Speaker transformers. 
standard pentode, 3/11 ; ultra midget for 154, 354, 105, etc., 
3 /11 ; 5 watt 6 ratio, 7/6 : 30 watt 10 ratio. 23.,9. New stock. 
VALVES.-Brand new 6K8, 6V6, 6K7, 6Q7, 5Z4, 6N7, 6J7, 6J5, 
6C5, 6X5, 6F6. All 8/- each. 1R5, 1T4, 1S4. 155. 6/9. B,V.A. and 
Tungsram valves, available ex- stock. VCR97 tubes, 35/ -. 
COILS, etc. -Deno L. & M.W., with reaction, 8/6 pair. Wearite 
"P" coils 3/- each. Dual range coil with reaction, 4/8. Osmor 
coil packs, 33!-. Dial assembly to match, 22/6. Wearite M400B, 
I.F.s, 465 k /cs. 10/8 each. Wearite Standard 10 /- each. 
CONDENSERS.- Plessey midget. 16 x 8 x 450 v., 3/9 : 8 x 8 x 
450 v., 3/8 : 8 mfd. 350 v., 1 /11 : T.M.C., 8 mid. 450 v.. 2/3 
16 x 16 mfd. 450 v., 3/6 : Hunts 32 x 32 mfd. 350 v., 4/8 ; Plessey 
25 mfd. 25 volt., 101. each. AU above are metal. B.I. Cardb'd. 
500;550 v., 8 mfd. 3/3 ; 8 x 16 mfd.. 6-- : 8 x 8 mfd., 4/9. Paper 
Con., .0001 /2/3/5 mfd.. ,01 x 1,000 v.:.1 x 350 v. ; all 8d. 
MISCELLANEOUS. Ceramic Octal Bases, 5d. ; Paxolin 
Octal, 4d. ; Amphenol, 4p, 7p. 5d. midget BIG. 71d. each. 
Voltage Droppers with feet and sliders, .2a 923 ohms : .3a 
750 ohms, 4/6 : Linecord, .3a 60 ohms ft., LV- yard. Jack Plugs, 
9d. Bulgin sockets, 1/6. Volume controls, with switch, 4/6: 
Less switch, 2 /9. All valves 5,000 to 2 meg. 
('IIOKES. -fill ma., 20Hy. 6.6 ; 90 m.a. 10 Hy. 180 ohms, 10/8 ; 

150 ma. 10 Hy. 200 ohms, 142. Valve screens, complete, 1/3. 
All goods new and unused. C.O.D. or C.W.O. Post paid over £1. 

Pli"MA1 
for PRACTICAL BOOKS 

Radio Frequency Heating 
Equipment 

By L. L. Langton, A.M.I.E.E. A book of practical assistance 
to all interested in this type of equipment. With numerous 
illustrations. 17(6 net. 

Accumulator Charging, 
Maintenance and Repair 

By W. S. Ibbetson, B.Sc., A.M.I.E.E. A revised edition of 
this popular handbook, dealing with all types of accumu- 
lators. Tenth Edition. Numerous illustrations. 101- net. 

Electronics 
By F. G. Spreadbury, A.M.Inst.B.E. The most up -to -date, 
comprehensive and reliable guide'yet published to electronic 
theory and its applications. 700 pages. Illustrated. 554 - 
net. 

Thermionic Valve Circuits 
By Emrys Williams. A complete guide to theory and 
application. NATURE says : "A very good survey of all 
the main types of valve circuits." Second Edition. 1216 net 

PITMAN, Parker St., Kingsway, London, W.C.2 

HENRY'S 
A SIGNAL TRACER at minimum cost. An easy -to -build unit that can be used for R.F I.F. and Audio Signal tracing, without any switching or tuning. Highly sensitive, easy -to- build, responds to signals picked up from an ordinary receiving aerial. The circuit Is that of a high -gain. 3 -stage resistance- coupled audio frequency amplifier, with a 5 -inch speaker in the Output of the Power Amplifier stage. 
We shall be pleased to supply a complete kit for the construc- tion of the above, right down to the last not and bolt, for the 
low price of 23/18/6. Concise instructions and circuits are supplied. If preferred, circuit and instructions only can be 
supplied for 1/8, post free. All items may be purchased separ- ately. This is a highly efficient instrument, and a MUST for 
every radio man. 
IGRANIC MAINS TRANSFORMER. A special purchase 
enables us to offer the following :- 250 -0-250, 70 m /a, .3 v. 
2 a., 5 v. 2 a., half -shrouded, drop- through type, with voltage adjuster panel. Absolutely brand new and guaranteed. 15/- only plus 9d. post. 
Ex -GOVT. VALVES. The following brand new and guaranteed 
valves are in stock : 

HVR2, PEN 46. 6L6 metal, at 10 /- each. EF5O, EF54, EF55, 
RL37, VU111, VU133. U18, 5T4, 5R4GY, RL18, 6F7, 6AG5, PM22A, 
all at 7/6 each. 5Z4, MU14, 6K7GT, 6J7GT, 6K8GT, ML4, 
12SR7, 12SJ7, 12SK7, 6SL7GT, 6SC7GT, 6C6. 6V6G or GT. 
7C7. 7T4, 757, 7B6, 7C5, 1299A, 9132. VP23, P2, 12A6. 8D2, 15D2, 
EF36. EF39, EBC33, EK32, EL32, 6X5GT, 2X2, 6AC7, 6N7, 6SN7GT 
78, 9003, IN5GT, 6J5GT, 6C5. KT61, KTW61, DH63, TDD2A, 
VP2B, all at 6/6 each. Also ILN5GT, 8/6. 807, 7, -. 401, 5 /, EASO, 
SP61, 954, EB34, at 3/6 each. DI Diode at 2/6 only. And the 
midget range of 1.4v. battery valves. IT4 and IS5 at 5/- each. 
IRS and IS4 at 7'8. 3S4 at 9/- each. Most of these valves are 
boxed. Please note for current popular circuits we also have 
in stock ID8GT, at 15/3. and HIVAC XH at 10 /6. Both these 
latter are new and boxed. In addition we have over 10,000 
new boxed BVA valves in stock at current Board of Trade 
prices. Let us have your enquiries. 
P.M. SPEAKERS. All are by leading manufacturers. Less 
Transformer- 21in., 15 /- ; 31ín., 9/- ; 5in., 10 /- : 61ín., 12 /8 ; 
8ín., 15/- ; 101n., 23/8 : 121n., 37/8. With Transformer : 51n., 
12/8 : 6110., 15,'- ; 81n }7/6 ; 10 in., 25/6. 

Send stamp for Current Component List. 

5, HARROW ROAD, LONDON, W.2 
PADdington 1008/9 
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Televievvs 
Recording Television 
UNTIL recently television pic- 

tures have been ephemeral; 
once they have passed from the 
screen they are but a memory 
and cannot be recalled, like the 
spoken word and the neglected 
opportunity. However' notable 
the event, and irrespective of the 
labour involved in planning and 
rehearsal, the picture flashes 
and is -gone. With the 'advent of 
television recording, or telefihns, 
a new tool with great possibilities 
is available. for the television 
programme builders. By means 
of it the pictures are preserved 
in an enduring photographic 
record on ordinary cinema filin. 

The system has reached the 
stage. where it is possible to 
telefilm a broadcast and reproduce 
it again in the programme later 
on with little loss of the original 
picture quality. The system 
has been perfected by W. D. 
Kemp, of the Planning and 
'Installation Department of the 
B.B.C.; from the suggestions of 
H. W. Baker, Engineer -in- 
Charge of Alexandra Palace; 
H. G. Whiting, now Engineer -in- 
Charge of the new Sutton Cold- 
field Station, and D. R. Campbell, 
one of the senior engineers at 
Alexandra Palace. 

The result has been achieved 
after a detailed study of the 
;problems of deterioration of pic- 
ture quality that must inevitably 
take place in any recording 
process that combines the very 
complex electronic, optical and 
photographic methods. These 
loases are taken care of in the 
new process by a system of elec- 
trical over -compensation which it 
is claimed almost exactly counter- 
balances the degradation in pic- 
ture quality that must accompany 
the recording process. 

Telefilm makes -use of a con- 
tinuous motion camera. Two are 
provided to enable continuous 
recordings to be made. The 
-movement of the film is chased 
by an optical image of the 

television picture reflected from 
a rotating mirror drum and by 
this means all of the 405 inter- 
laced lines of the picture are 
recorded on the film and the 
difficulties of relating the tele- 
vision frame frequency to the 
picture repetition frequency of 
the film are overcome. 

This new recording equipment 
was introduced into the television 
service at the beginning of -last 
November and the intention is 
to broaden the scope of its use 
in the near future. The first 
important outside broadcasts to 
be telefihned in order that they 
could be shown in the evening 
to viewers who had been unable 
to see them during the day were 
the Service of Remembrance on 
November Gth and the Lord 
Mayor's Show on November 9th. 
This development follows de- 
layed film television, which is 
almost as old as television itself. 
A process very akin to telefilm 
is dealt with in our Television 
Manual. - 

American Television Industry 
Expands 

THE Federal Communications 
Commission has proposed a 

programme which will permit the 
setting up of no fewer than 2,245 
transmitting stations in the United 
States of America. At present 
there are about 70 stations in 
the U.S.A. but they are not 
uniformly distributed. 

If these proposals are carried 
into effect therewould be a nation- 
wide coverage and America would, 
of course, have the largest tele- 
vision service in the world. 

One of the interesting próposals 
is for colour television by means 
of what they term " strato 
vision " transmission, which means 
the transmission of programmes 
from planes flying at high alti- 
tude-not necessarily the strato- 
sphere. 

The plan- being considered by 
the Federal Comniunications Corn- 

mittee envisages 42 U.H.F. tele- 
vision channels which would be 
supplementary to the. 12 V.H.F. 
channels at present in use. 

The American market is an 
extremely large one. It has been 
estimated with some degree of 
accuracy that 2,500,000 television 
receivers are in operation in 
America at the present time. 

The Americans recently have 
claimed to have surmounted the 
difficulty of adopting the new 
colour television technique with- 
out rendering existing receivers 
out of elate. They claim to 
have produced an adaptor which 
can be coupled to existing re- 
ceivers and permit them to 
receive on U.H.F. 

A further claim: -which must 
be accepted with reserve is that 
-they have developed a system 
of full coloured television applic- 
able to existing technique. This 
claim is made by the Radio 
Corporation of America and the 
claims are to be investigated. 

During the first six 'months of 
1949 nearly 1,000,000 television 
receivers were sold to the Ameri- 
can public. 

Telenews 
New Permanent H.Q. 
'THE B.B.C. annóunce that they 

have decided to -develop 
their 13 -acres White 'City site 
in two stages. Mr. Graham 
Dawbarn, C.B.E.,M.A.,F.R.I. B.A., 
has been appointed architect for 
the first stage, in association with 
Mr. M. T. Tudsbery, , C.B.E., 
M.I.C.E., the Corporation's Civil 
Engineer. 

Television Production 

ESTIMATED 
production of tele- 

vision receivers during 
November was 35,000-8,000 
higher than- the October figure, 
which was the previous highest. 

It is estimated that so far 
40,000 sets have been sold by 
manufacturers to dealers in -the 
Midlands. - 
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Television Aerial Construction -2 
Concluding Details for Both the London and Midland Stations 

By R. SHATWELL 

and spread the strain over the 
corner of the brickwork. They 
are held in position by the frame 
itself. One frame gives sufficient 
rigidity with the Sutton Goldfield 
aerial, but possibly two will be 
necessary for the larger Alexandra 
Palace array. The bracket to 
which the mast is bolted is also 
of lin. angle iron and must be 
heated to red heat to bend in a 
vice, and again heated to hammer 
out any kinks resulting from 
bending. It should be about 12in. 
between the fixing arms, and the 
arms should be kept as short as 

possible so long as 
the mast clears any 
buttress round the 
top of the chimney 
stack. The mast is 
fixed by two saddle 
clips and a bolt 
through the top clip 
passing through 
clip, mast and 
bracket. 

CAREFULLY reassemble the 
aerial, drawing the cable 
back slowly and making 

sure it is clear of all bolts passing 
through the tubes. 

To render the assembly weather- 
proof, give all the connections a 
few coats of shellac, and from tin. 
paxolin cut covers for the dipole 
and reflector assemblies and fix 
by 6 B.A. brass screws into tapped 
holes in the edges of the ¡in. 
paxolin, as shown in Fig. 6. The 
top and bottom covers are drilled 
lin. and slipped over the elements. 
Before screwing the covers in 

Fig. S 

Fig. 5. -The centre clamping piece. 

position, coat the edges of the 
¡in. paxolin with Bostik, and 
spread this liberally around the 
elements where they will protrude. 
The gaps about the crossbar can 
also be packed with this material. 

Chimney Lashings 
These can be made quite cheaply 

from light lin. angle iron, again 
obtained from a scrap dealer. 
Dimensions obviously depend 
upon the chimney stack, but the 
work can be completed ready for 
fitting by counting the bricks 
used in the stack and measuring 
this on the outer wall of the house. 
The -, in. drawbolts used will 
allow up to kin. adjustment in 
either direction on all dimensions. 
Figs. 7 and 8 show the essential 
details. 

The draw bolts should be about 
l¡in. long and threaded at least 
lin. of their length. The upright 
angle pieces are about 9M. long 

General 
It should be 

realised that the 
diameter of tubing 

used is dictated 
entirely by mech- 
anical considera- 
tions. More fragile 
tubing would not 
withstand the 
rough weather, and 
although a greater 
diameter for dipole 
and reflector ele- 
ments would in- 
crease the band- 
width, the result is 
hardly likely to be 
noticeable, and the 
increase would also 
mean 'a proportion- 
ate increase in 
crossbar and mast 
to support the 
array. Weight is 
not the main factor, 
but wind resistance, 
which increases out 
of proportion to 
weight. This is, 

however, the only limiting factor, 
and the constructor can adapt 
the design to available material 
provided a margin of strength is 
allowed. The lin. paxolin is 
capable of supporting any prac- 
tical array without danger. 

Noise 
One final point and one which 

has been troubling many listeners, 
is the question of noise. If the 
aerial is erected in a very open 
position it may be found that 
in high winds it hums and the 
noise seems to be amplified in the 
rooms of the house on the side 
adjacent to the aerial. In the 
majority of cases this may be 
prevented by filling the aerial 
with some light packing material 
such as powdered cork, sawdust, 
etc. A plug should be cut and 
fitted firmly in the lower ends of 
the aerial and reflector after 
assembly, and then the material 
poured in at the upper end, after 
which a further plug should be 
inserted and painted with shellac 
or similar weatherproof 
material. 

Fig. 6, 7 and 
details of 

Fig, 8 

8. Further clamping pieces 
a suitable chimney lashing. 

and 
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TELEVISION PICK UPS AND 

UNDERNEATH, 
THE B.l:.t'. secured a wonderful 

bargain in their purchase of 
lie Lime Grove Studios at 
Shepherds Bush. The - way is 
now clear for a rapid expansion 
of stage facilities, for more 
rehearsals and for Bigger and 
Better British Television. In due 
course, the focus of attention will 
change from the Alexandra Palace 
to Lime Grove, where there is 
sufficient accommodation for the 
quite considerable office staff, 
technicians and producers now 
employed. Ever since the second 
day of the famous auction sale of 
furniture, effects and equipment 
at Lime Grove, wild rumours had 
been circulating that the B.B.C. 
had reconsidered the matter and 
bought the actual premises. The 
rumours turned out to be true ; 

but rumours are still circulating 
about how the Director General 
suddenly changed his mind and 
approved the deal. I have been 

.assured, however, that there is 
no truth in the story that a few 
television technicians and pro- 
ducers broke down the Director 
General's door and bludgeoned 
him into " approval " t No 
" blunt instruments " were used, 
nor were any doors broken down. 
But after decisions had been 
made and all was settled, a few 
of the technicians adjourned to 
the-" local " -,and the drink of the 
evening was a " gin and Lime - 
grove ! " 

Five Floors and a -Roof 

THE B.B.C. now have available 
at Li Toe (:rove five big 

7 

REFLECTIONS 

THE DIPOLE 

gU G;Ci, 7 

studio stages, all of them con- 
siderably larger than those at the 
Alexandra Palace. Stage 4, the 
largest at Lime Grove, has a floor 
area of no less than 10,200 sq. ft., 
with a height of about 30 ft. 
This compares very well with 
other British film studio stages, 
which average at about 7,500 
sq. ft. The largest stages at 
Denham, Pinewood, Elstree and 
Shepperton are considerably above 
this average figure, of course, 
and they possess special stages 
which approach the huge area of 
20.000 sq. ft., in addition to those 
of the more normal size. These 
huge stages are necessary for 
specially large sets, but are not 
always the most economical to 
run for the handling of a number 
of small sets. I have seen a 
colossal stage actually being used 
forma small shot of a telephone 
box, a scene which could easily 
have been accommodated in a 
very small studio. It is obviously 
not an-efficient proposition to use 

large stages for anything else but 
large sets, since the whole area 
has to be heated, ventilated and 
maintained, whether it is mused or 
not. I should not - be at all 
surprised if the B.B:C. decided 
to divide this large No. 4 Linie 
Grove stage, 120 ft. by 85 ft., 
into two smaller stages with 
large communicating doors. This 
arrangement would enable the two 
small floors to be converted 
temporarily into one stage for 
specially large sets when required, 
a system which has proved - highly 
successful at Ealing. - Then there 
is the roof of the Lime Grove 
Studio, which was specially made 
for shooting " sky -lino " shots. 
It is here that -believe it or not- 
many of the close -ups of lancers 
in " The Charge of the Light 
Brigade" (released as 
" Balaclava ") were shot, edited 
into the longer shots which had 
been photographed on Salisbury 
Plain. This isn't quite- so crazy 
as it sounds. Often, when a film 
sequence is edited, additional 
close -ups are found to be necessary. 
It is obviously less trouble to put 
a real or dummy horse on the 
roof of the studio and " shoot " the 
actor on it, with a sky as back- 
ground, than take a long journey 
to Salisbury Plain. 

Filming for Television - 

IHAVE previously. Mentioned 
the - proocoupation 

with " direct " television' trans- 
missions from the studio or from 
the location unit. The B.B.C. 
producers seem to have profound 

The combined control desk for 
sound and vision transmitters 

.Sutton Goldfield. 

the 
at 

Thé combined sound 
and vision aerial 
array cónsisting of '8 

folded dipoles made 
{rom galvanised' steel 

strip. 

The valve -cooling plant used for 
cooling the CATzi valves in the 
modulated output stage Cif the vision 

transmitter. 
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objections to filmed recordings 
Of studio or exterior scenes, 
excepting for mere linking shots 
in plays, or for newsreels or 
documentaries. , E v e n t h e 
documentary films are transmitted 
with live commentaries. In the 
meantime, no fewer than five 
small British film studios have 
reopened for the sole purpose 
of making feature -length films 
for sponsored American television 
programmes. The Kay Studios, 
Carlton Hill, formerly used 
principally for documentary films, 
has been turning out 36- minute 
mystery stories at the rate of at 
least one a week for the last 
three months, and other studios 
at Marylebone, Kensington and 
Cursitor Street (Chancery Lane), 
are now busily occupied in earn- 
ing dollars by making films for 
American television. The new 
Devon Studio, Paignton, was 
converted from a large country 
house and well equipped for 
medium -sized feature films. But 
the slump came, and no films 
were made. At last the lights 
have been switched on and the 
cameras am turning at Paienton 
-on films for American TV ! 

The first of these has been made 
on quite an elaborate scale and 
is to be followed by twenty -four 
wore, at the rate of one a week. 

For U.S. -Not for Us 

WILL any of these films be 
shown in England at all ? 

They are not necessarily suitable 
for cinema showing. being made 
with a technique specially 
evoh-ed for television. Will the 
B.B.C. purchase -the British rights 
of any of them ? That remains 
to be seen. I am told that some 
of these dollar -earning television 
films are very good --and some 
of them very baci. But even the 
poorest of them couldn't be worse 
than some of the second- feature 
American cowboy films the B.B.C. 
has inflicted upon us. I suppose 
the answer is that the B.B.C. 
won't pay enough money for 
them, but that the competitive 
American television networks, 
with their hundred or so trans- 
mitters, can afford to pay a 
reasonable price. 

" By Candlelight " 

THE special technique required 
for television was carried out 

punctiliously in the play " By 
Candlelight," a light comedy with 
a Viennese flavour, produced by 
Harold Clayton. This play was 

almost completely. without long - 
shots. This fact -was particularly 
noticeable on account of the 
extremely loud noise made by the 
skirt of the leading actress, which 
presumably brushed the floor as 
she moved about. Whether it 
was the skirt or not one could 
never be certain ; the camera did 
not move back far enough to 
reveal her feet. The " frou- 
frou " noise was disturbing and 
unnecessary, together with many 
other creaks, footsteps and door 
noises. 

Background noises of this sort 
become a problem when artists 
speak in a low voice. The sound 
" mixer " brings up his volume 
control to catch whispers and 
swallowed words and -hey pres- 
to ! -the rustle of a sleeve sounds 
more like a ton of coke being 
unloaded, and the delicate clink 
of knives and forks at a tête -A -tête 
luncheon sound like the Battle 
of Hastings. The effects are even 
more intense if varionic amplifiers 
are used -an American descrip- 
tion'of amplification systems for 
recording which have forms of 
A.V.C. or compression which 
automatically increase the volume 
of soft sound. If the top 24 
decibels are compressed into 12 db., 
the volume level can obviously 
be run higher, thus magnifying 
the weaker sounds. But the 
most popular ratio for compres- 
sion is 20 into 10 db.; which is a 
reasonable compromise. What 
ratio the B.B.C. use I do not know, 
but at times it seems pretty severe. 

"Lend Me Your Ears !" 

QUITE 
apart from technical, 

considerations, there seems 
to be a craze for underplaying, 
both in action and voice, afflicting 
the actors of the stage and screen, 
and now it has reached television. 
Many a stage play is ruined by 
the actors being " natural " and 
throwing softly spoken lines away 
into cupboards or coal -boxes 
upstage, while audiences strain 
forward to hear what is going on, 
amidst the " jamming " or " local 
interference " from rustling choco- 
late papers, coughs, heavy breath- 
ing and, possibly, afaulty-plumbing 
system in the cloak -room at the 
back of the pit. ! Good diction 
should be a first priority in the 
qualifications of a good actor, and 
with this goes the ability to 
" whisper " in a manner which 
sounds like a whisper, but can be 
clearly heard at the back of the 
gallery. The " stage whisper " is 

often guys (l by humorists, but 
is a necessity for stage, screen or 
television. The art of speaking 
is not entirely lost, in spite of the 
enervating influence of the micro- 
phone of the public address 
systems. But many' speakers, 
singers and music -hall artists 
have come to rely on it and - 
indeed -would be quite lost With- 
out it. What would Irving, Tree 
and Garrick have thought about 
it ? " Alas, poor Yorick ! they 
used to mutter, and it was heard 
clearly in the back row of the 
gallery of the largest theatre. 

The High Pressure Mercury Lamp 
THE lighting of outside tele- 

vision broadcasts is not an 
easy matter, especially when large 
areas are concerned. Lights are 
left on for long periods during 
transmissions and should be as 
unobtrusive and noiseless as pos- 
sible. This more or less rules out 
the use of arc lighting, which. 
though giving the best type of 
light, requires the constant atten- 
tion of electricians, who trim and 
adjust the carbons and replace 
them from time to time. The con- 
centrated point of light in the 
high- intensity arc enables a, highly 
efficient lens system to be arranged 
in front of it, the design of which 
is based upon the optics of a light- 
house lamp. The resultant beam 
of true " parallel light " gives a 
hard, crisp shadow, easily con- 
trolled and focused, enabling the 
best photographic effects to be 
obtained. The fine night scenes 
in " The Third Man " film are 
typical of what can be done. 

But the arc lamp is now being 
overtaken by the compact light 
source lamp, the progress of . 

which has been commented upon 
in this column from time to time. 
British made compact light source 
lamps are developments of the 
high pressure mercury street 
lamp (of horrifying hue !). But 
in their television and film studio 
models, the makers have now 
perfected a light which is visually 
and photographically white, has a 
gap between the electrodes as 
concentrated as the carbon arc 
and can be lit up almost instantly. 
Furthermore it gives off no 
smoke or noise and practically no 
heat. In fact, it is the ideal lamp 
for the television studio. The 
B.B.C. already possess a few of 
them ; I don't think it will be 
long before they are a standard 
piece of equipment here and in 
America. 
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Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
Blueprint 

Blueprints, is. each. 
1937 Crystal Receiver PW71* 
The " Junior " C stal 

Set .. .. PW94* 

CRYSTAL SETS 

STRAIGHT SETS 

Battery Operated 
One -Valve : Blueprints, 2s. each. 
Beginners' One -valver .. PW85 
The " Pyramid " One - 

valver (HF Pen) PW93* 
Two -valve : Blueprints. 2s. 
The Signet Two (D & 

L F) .. PW76* 
Three -valve : Blueprints, 2s. each. 
Selectone Battery Three 

(D, 2 LF (Trans)) . 

Summit Three (HF Pen, 
D, Pen) 

The " Rapide Straight 
3 (D, 2 LF (RC & 
Trans)) 

F. J. Camm's " Sprite " 
Three (HF, Pen, D, 
Tet) 

Four -valve : Blueprints, 
Fury Four Super (SG, 

SG, D, Pen) .. 

Mains Operated 
Two -valve : Blueprints, 2s. each. 
Selectone A.C. Radio- 

gram Two (D, Pow) PW19* 
Three -valve : Blueprints, 2s. each. 
Double - Diode - Triode 

Three (HF Pen, DDT, 
Pen) .. PW23* 

Four -valve : Blueprints, 2s. each. 
A.C. Fury Four (SG, SG, 

D, Pen) .. . PW20* 
A.C. Hall -Mark (HF 

Pen, D, Push -Pull) .. PW45* 

PW10 

PW37* 

PW82* 

PW87* 
2s. each. 

PW34C* 

SUPERHETS 
Battery Sets : Blueprints, 2s. each. 
F. J. Camm's 2 -valve 

Superhet * .. PW52* 
Mains Sets : Blueprints, 2s. each. 
F. J. Camm's Universal 

£4 Superhet 4 .. PW60 

SHORT -WAVE SETS 

Battery Operated 
One -valve : Blueprint, 2s. 
Simple S.W. One -valuer PW88* 
Two -valve : Blueprints, 2s. each. 
Midget Short -wave Two 

(D, Pen) . .. PW38A* 
. 71ree -valve : Blueprints, 2s. each. 

SERVICE 
No. of 

Blueprint 
Experimenter's Short- 

wave Three (SG, D, 
Pow) .. .. PW30A* 

The Prefect 3 (D, 2 LF 
(RC and Trans)) PW63* 

The Band -spread S.W. 
Three (HF Pen, D 
(Pen), Pen) .. .. PW68* 

PORTABLES 
Three -valve : Blueprints, 2s. each. 
F. J. Camm's ELF Three - 

salve Portable (HF 
Pen, D, Pen) .. . , PW65 

Parvo Flyweight Midget 
Portable (SG, D, Pen) PW77 

Four -valve : Blueprint, 2s. 
" Imp " Portable 4 (D, 

LF, LF, Pen) .. PW86* 

MISCELLANEOUS 
Blueprint, 2s. 
S.W. Converter "-Adapter 

(I valve) .. .. PW48A* 

AMATEUR WIRELESS AND 

WIRELESS MAGAZINE 
CRYSTAL SETS 

Blueprints, ls. each. 
1934 Crystal Set .. AW444 
150 -mile Crystal Set .. AW450 

STRAIGHT SETS 
Battery Operated 

One -valve : Blueprint, 2e. 
B.B.C. Special One - 

valver .. .. AW387* 
Two -valve : Blueprints, 2s. each. 
A modern Two -valver .. WM409* 
Three -valve : Blueprints, 2s. each. 
Economy Pentode Three 

(SG, D, Pen) .. .. WM337 
PTP Three (Pen, D, Pen) WM389 

Mains Operated 
Two -valve : Blueprints, 2s. each. 
Consoelectric Two (D, 

Pen), A.C. . AW403 
Economy A.C. Two (D, 

Trans), . WM286 
Four -valve : Blueprints, 3s. each. 
All- Metal. Four (2 SG, 

D, Pen) .. WM329 
Harris Jubilee Radiogram 

(HF, Pen, D, LF, P).. WM386 

SUPERHETS 
Battery Set : Blueprints, 3s. each. 
'Varsity Four .. .. WM395* 

SPECIAL NOTICE 
THESE blueprints are drawn full 

size. The issues containing 
descriptions of these sets are now. out 
of print, but an asterisk beside the 
blueprint number denotes that con- 
structional details are available, free 
with the blueprint. 

The index letters which precede the 
Blueprint Number indicate the per - 
iodical in which the description appears: 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur Wireless, 
W.M. to )Wireless Magazine. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable) to 
'RACTICAL WIRELESS Blueprint 

Dept.. George Newnes, Ltd., Tower 
House, Southampton Street, Strand. 
W.C.2. 

No nj 
Blueprint 

PORTABLES 
Four -valvé : Blueprints, 3s. each. 
Holiday Portable (SG, 

D, LF, Class B) .. AW393 

SHORT -WAVE SETS 

Batter/ Operated 
One -valve : Blueprints, 2s. each. 
S.W. One -valver for 

America .. . AW429* 
Tao -valve : Blueprints, 2s. each. 
Ultra -short Battery Two 

(SG, det Pen).. . WM402* 
Four -valve : Blueprints, 3s. each. 
A.W. Short -Wave World - 

heater (HF Pen, D, RC, 
Trans) .. .. AW436* 

Standard Four -valver 
Short -waver (SG, D, 
LF, P).. .. .. WM383* 

Mains Operated 
Tao -valve : Blueprints, 2s. each. 
Two -valve Mains Short - 

waver (D, Pen), .. AW453 
Four -valve : Blueprints, 3s. 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) .. , . WM391 * 

MISCELLANEOUS 
Enthusiast's Power Am- 

plifier (10 Watts) (3/ -) WM387* 
Listener's 5 -watt A.C. 

Amplifier (3/ -) .. WM392* 
Harris Electrogram 

battery amplifier (2/ -) WM399* 
De Luxe Concert A.C. 

Electrogram (2;' -) .. WM403* 
New Style Short -wave 

Adapter (2/ -) . , .. WM388 

I HINTS COUPON 
This coupon is available until Feb 1 

6th, 1950, and must accompany all I 

I Practical Hints. I. 

I PRACTICAL WIRELESS FEB. 1950 I 
1 --_-- _ _,j 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Sod hampton Street, Strand, London, W.C.2, and 
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iv PRACTICAL WIRELESS 

AMAZING BARGAINS! 
COSSOR AC DC 
5 VALVE SUPERHET 
BANDSPREAD RECEIVER 

An "export only " production 
now released to the home 

market ! 

Brand new and carrying full - £17 l7 (tax 
service guarantee ``paid 

(10,- Carriage and Packing) 
For all voltages A,C.'D.C. mains. This superb receiver in- 
corporates the most up -to -date and successful Band Spread Tuning 
system for Short Waves. Each of the five short -wave bands is 
furnished with a tuning scale several inches long and, instead of 
being crowded together on a small section. the individual stations 
are spread apart so that many can be separately calibrated by name 
and thus readily identified. The consequent much greater ease in 
tuning lends an entirely new programme value to short -wave 
stations. Another notable feature is the Spin- flywheel tuning 
by which the dial pointer is traversed with smooth rapidity. The 
extremely attractive nabinet of modern design is carried put in a 
dignified combination of polished walnut and sycamore, a large 
fabric- covered speaker panel balancing the clear -view illuminated 
dial. With a completely modern specification in every detail. 
performance is of the highest standard, giving majestic tone and 
volume, extended range and the long -term reliability for which 
Cossor is world -renowned. 
Delayed A.V.C. 7 Wavebands -13 -16-19 -25-31 metres bandspread, 
41 -124 metres and medium -L.2.ye band. 611n. P.M. Speaker. Sockets 
for gramophone pick -np . -'for extension speaker. Tropicalised 
throughout. Size ï7 }in, -c Í11n. x 101n., 3 watts undistorted output. 
Consumption 50 watts approx. 

COLLARD AC 47 INDUCTION MOTOR GRAMO- 
PHONE UNITS Complete with magnetic pick -up and turn- 
table in mfr.'s cartons. An unrepeatable offer ayft 

,just 
half the 

list price. Usually £a 13s. Our price 3í9t 16 6 Warr. and pkg. 3.5.1 Fully guaranteed. 

February, 1950 

;° ,..0N, 
: ,,A 0- 

. 
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SPECIAL OFFER Another purchase of ex -army mine detect- 
ors enables us to make a bargain offer to hold good for this month 
only. It is anticipated that, as we secured only 100 of these 
equipments, they will be sold out in a very short while. 

The equipment comprises a 3 -naive oscillator and amplifier in 
steel case with headphones, the whole being assembled in a shoulder 
haversack. Two sets of search coils and poles are also supplied for 
different methods of detection. A full set of circuits and in- 
structions are included. Sensitivity measuring stick, 2 spare 
valves and other accessories-are included and the whole is mounted 
in a heavy wooden transit case. Brand new and complete, ready 
for use as soon as batteries are fitted. ONLY 79/6 (Carr. ) 

(Batteries available In set of 5 at 22/6 per set extra.) 

DE -LUXE CRYSTAL SET 
complete in attractive cream cabinet 
with tuning scale. I5 /.. (Posi/ 

``free. 

WINDMILL GENERATORS 
A very- useful brand new generator 
complete with a 43 : 1 reduction gear 
suitable for all engine driven and 
manual uses. Two outputs of 6.3 v. 3.5 amps. and 300 v. 60 Mitt. are 
obtained at full speed of 120 r.p.m. ONLY 10 /6 l packinayn 116.) 

i M.O.S 
NEWSLETTER 

Send 1,- for specimen 
copy or 5 - for year's 

subscription. . 

AC MOTORS A Lucas motor generator with metal rectifier 
which gives a powerful output on normal A.C. voltages. Sufficient 
spindle length for grindstone, pulley. etc., etc. Brand new and 
guaranteed. £I (Post free.) 

CLEARANCE OFFER 100 assorted tubular and mica conden- 
sers for only 10' -. Your assortment will include values of mica 
types from 8 pfd. to .01 mfd. and values of tubular types from. 
.0005 to .5 mfd. 100 Assorted wire wound and 25/- the lot 
carbon volume controls - all values. 

MORSE KEYS Black bakelite moulded frame with stro a 
spring contacts. Each one boxed. 

1/3 
/3 each (post 

or 6 for 6!- (post 1/ -). 

Terms : Cash with Order 

MAIL ORDER SUPPLY COMPANY 

33, Tottenham Court Road, London, W.I. 
Telephone : MUSeum 6667 -2 -9 

unce 
THE CELE3RATVON OF 

FIFTY YEARS 
SUCCESS IN TRAINING BY POST 
Iç,is with pardonable pride that we announce 111 r 

IETH ANNIVERSARY of the founding of Th., 
Bennett College, Sheffield. 
This success can be attributed to just one main factor 
EFFICIENCY. We believe that The Bennett College 
teaches with a thoroughness that is unequalled in iipy 
other source of tuition. That this home study is highly 
successful is proved by the 50 years of continuous 
progress and plosperity, and,the ever -growing number. of 
successful students who have passed through the College 
to reach posts of high responsibility, and big salaried 
appointments in every field of commerce -and industry. 
To our students, in every part of the World, we send our 
Cordial Greetings on this memorable occasion" in the 
history of The Bennett College. To the many men aiid 
women whom we are yet to welcome -as students, we 
extend a hearty invitation to join NOW. There'is;still 
room at the top for The Bennett College trained man. 

OUR FRIENDLY ADVICE 
ON ANY CAREER IS 
YOU P.SFORTHEASKING 

Aviation 
Blue Prints 
Book -keeping 
Building 
Carpentry and Joinery 
Chemistry 
Civil Service 
Draughtsmanship 
Engineering 
Inst. Mun. Eng. 
Journalism 
Mathematics 

Mining 
Plastics 
Police Special Course 
Radio Service Engineering 
Radio .(Short -Wave) 
Shorthand (Pitman's) 
Surveying (R.I.C.S. Exams.) 
Telecorümunicatioss 

(City and Guilds) 
Television 
Wireless Telegraphy and 

Telephony 
If you do not see your own requirements above, write to us on anv 

subject. Full particulars free. 

WRITE NOW TO DEPT. I04c 

Béñnett Colle e 
SHEFFIELD 

TFiE _MOST, SIICC,SSSFUL & MOST PROGRESSIVE ..' 

CORRf$PONDENCE :COLLEGE IN THE WORLD 
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