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NEW-TRUE 
FIDELITY by 

PRACTICAL WiRELLSS Juno 1230 

YOUR RADIO CAN BE 
"WELLCON NECTED " IN 

A FEW 
INUTES! 

i 
The .I'20 MICROCELL PICK -UP establishes new 
standards 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 .',v. at i,000 
cps-5 to 20 tines greater 
than comparable itagnenc 
types. 

Automatic bass -boost 
Negligible needle talk 
and motor rumble. 
Extremely low needle pres- 
sure (r3 grams) virtually 
eliminates record wear. 
Unbreakable crystal cle- 
ment. 
.Vu needle cli ange. 

COSMOCORD LTD 

The automatic bass -boost as- 
sures the finest possible repro- 
duction of which your set is 
capable, without additional 
components. 
Just connect up- that's all. 

Heavy export commitments have 
severely curtailed supplies of the 
G.P.20 to the home market. Every 
effort is being made to increase 
production and in the meantime 
we ask your forbearance. 

E N F I E L D M I D D X 

SIMPLIFIES 

ALL SOLDERING 

NO EXTRA FLUX 

REQUIRED 

.4s sna fied nor 
'm. version of the 

'1 150'. 25 yl: i' n thy 
'/71.11951 

si,e 
1' M., Slim 3l ln. 

Whet. (486keln) d: T.R.F. 
l'rr- aligned. with full circuit 
supplied. 
Only five connections to make. 
with one -hole fixing. and your 

coil problems are solved. quickiy.,5Í 
efficiently and at low cost. ..7hß 

TIsis Midget Coilpack has a terrific 
performance. 1f in doubt ask 
those who have an OSMOR ' 

OSMOR COILPQ,CKS 
Send stamp for free Circuits and details of the latest tapes available 
(including Superhet Portable Battery Model) and lists of dials, notched 
radio and television components, etc., also our latest Bargain -Bulletin. Viewmaster " constructional drawings, 51 , post free. (State if London or Midland version required.) 
WAVELENGTH CHANGES 
Replacement scales for our glass dial assembly Type " A." 8 -each 

Trade and Esport enquiries invited. 

OSMOR RADIO PRODUCTS LTD. (Dept.P.5.) 
Bridge View Works, Borough Hill, Croydon, Surrey 

' ephone ' Croydon 1220. 

ELECTRIC IVoIF 
SOLDERGUNS 

cis the fines: cored solder in a uscfI and economt- 
... sire for the i ni:chcld. These small reels make soldering 
in the hanse as simple. as convenient and as efficient as is is 
in the workshop. Packed in I gross display cartons. Retail 
arise 6d, per reel. t'b. reels also obtainable for she Service 

Enri neer. 

%fe G5.rr<pw-1órored solui 
The DUBOIS CO. Ltd. 

I5 BRITANNIA STREET KINGS CROSS LONDON W.C.I 
TELEPHONE Tvrminu, 4674 5 TELf GRAMS li LIT yeF rlNtl!!i1, IGN,!,n 

OFF - STRAIGHT EASY - 
GRIP HANDLE 

PE "FECT CONTROL 

QU'CKER HEAT UP 

LOCALISED HEAT 

LOW CURRENT 
CONSUMPTION 

MAINTAINS CORRECT 
ti EAT 

A IJEIIEL FOR EVERY 
PURPOSE 

Obtainable from all leading tool 
merchants and factors. Write for 
FREE illustrated technical literature 

WOLF ELECTRIC TOOLS LTD., 
HANGER LANE, LONDON, W.5. 
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Pre-eminent in 
RADIO 

ID indispensable in 
TELEVISION 

PAPER, MICA, CERAMIC AND 
ELECTROLYTIC CONDENSERS FOR 

ALL TYPES OF RADIO, TELEVISION 

& ELECTRONIC APPLICATIONS 

THE TELEGRAPH CONDENSER CO. LTD. 
RADIO DIVISION, NORTH ACTON, W.3. Tel: ACORN 0061 

IBECEIVRR TS-PE 21. One 
of to- day's greatest bai gains this miniature communica- 
tions receiver, complete with 
9 2v. waves. covere from 
4.2 -.75 and 18 -31 mcls. (465 
ke s LF.). Complete with 
circuit and connecting data, 
35 -. Unused condition. 

RECEIVER TYPE. 13. With 
4 battery -operated valves. 
this superhet covers from 6 -9 
Ine s.. but may he modified 
for other frequencies ; the 
465 kr,s f.F., and TWO R.F. 
coils make it the ideal founda- 
tion unit for conversion 
purposes, but it is ready for 
use, when batteries are con- 
nected. Complete with ciruit and connecting data. 
19/6. Or. complete with 
phones. H.T. battery and 
accumulator. 3116. 

MERC LIL I' TYPE II.T.IL.T. 
BATTER I ES-the NEW type 
of dry battery, with an 
infinite shelf-life. these 
sealed units deliver 94v. 
H.T. and 1.3 v. L.T., sufficient 
for 1.4 v. valves. Of recent 
manufacture. OUR PRICE. 
6111. 

BRAND NEW 1355s. The unit specified for inexpen- 
sive television " with 6 I.F. 
stages! (7.5 me /s), det., out- 
put and 2 fleets. IN ORIGI- 
NAL, SEALED MAKERS 
CRATES. £3 15s. 

MII1)GET ACCUMU- 
LATORS,- measuring 1/. x It x4!in., these were made by 
Exide and Oldham, to rigid 
.naval specifications : 3AH 
capacity, they are BRAND 
NEW and require only the addition of acid. Price 216 
each, or a crate of 12. 20' -. 

MIDGE' M0l'0Bs. Mid- 
get (1 tin. dia. x 211ín.) motore, 
these will operate from 27 v.. 
and develop 1/135 h.p. ! 

They are supplied complete 
with a small removal fan. 
and will find a variety of 
uses in every home or work- 
shop. AS NEW. ONLY 916. (U.S. manufacture.) 

.47 rood.; sold as ir:.rd 211!,5 

RADIO EXCHANGE CO. BE 
DWELL 

DFORD Phone: 5E , 

STREET, 

The best 

HIGH 
and 

LOW( 

I .l 

8Dx 115 

EXOCACCUMULATORS 

AND EittOcx 
HIGH TENSION BATTERIES 

for better battery radio reception 

ISSUED BY 

CHLORIDE BATTERIES LIMITED 
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Sit back and enjoy the 
NEW CONCERT MASTER 

June, 1950 

Techn. cal 
Specification: 
Valves : 2 type- P27:500, 3 x 

ùC5, 3 x OSF5 (all Triodes !), 
1 x 5U4. 

Maximum " Output 10 watts. 
Distortion : Below 0.5 per cent. 

at 10 watts. 
Fr'quency C /ta racteristic: Linear 

33- 20.000 c.p.s, taken overall 
including Oft, cable. 

* grite for fully illustrated cat 

Sensitivity : 30mV R.91.S. 
Radio: 25 v. R.M.S. 
Input Impedance : 100.000 ohms. 
Output Impedance: 3, 7. 15 ohms. 
Hutp Level and Background 

Noise : -80 db. 
Supply Voltage : 200,250 A.C. 
Size lOtin, x Min. 

This latest high fidelity amplifier has all the features which you 
have asked for. Of impeccable performance, it is of compact 
size and includes a detachable control panel which is quite unique. 
It captains no valves, and has no H.T. or L.T. voltages. It is 
instantly removed by snap fasteners and makes the amplifier 
eminently suitable for fitting into a cabinet, the main amplifier 
being placed at the bottom and the control head on its six - 
feet cable can be placed just where you want it. This 
last word in 
amplifier design 
will take high 
or low output 
pickups and has 

provision f o r 

radio and micro- 
phone inputs. 

PRICE 

£29 -10 -0 
TWO -YEAR 

GUARANTEE 

r/"Cl,fi /tfív 
AMPLIFIERS 

(Sales) LTD. 

I81, KENSINGTON HIGH STREET 
LONDON, W.8 Telephone : WEStern 3350 

Our equipment can also be seen at 
WEBB'S RADIO, Soho Street, W.1 SIGNAL SHOP, SI, 
St. Mary Street, Bridgwater, Somerset ERNEST BUCHAN, 
28, Belmont Street, Aberdeen FARMER & CO., 83, George 
Street, Luton UNIVERSITY RECORDING CO., 16, 

Bs.rleigh Place, Cambridge. 

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

D.C. Current 
0-2.5 milliamp; 
0-5 
0-25 
0-100 
0-500 

A.C. Voltage 
0 -5 volts 
0 -25 
0-100 
0-250 
0-500 

Resistance 
0- 20,000 ohms 0- 100,000 0- 500,000 
0-2 megohms 
0-5 
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. 

l/ / /' .3t/W.J / Z 

E EECBRCAI 
EE4aetiG 

®I,ISTRIIJRIIEIIIIS 

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

The UNIVERSAL AVOMINOR 
(as illustrated) is a highly accurate moving -coil instrument, 
conveniently 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 : 4lins. x 3)ins. x bins. Complete with leads, inter. ' 

Nett weight : 18 ozs. changeable prods and croco- 
dile clips, and instruction 

Price : £8:10:0 book. 

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

100,000 ohms. . 

Size : 41ins. x 3 1ins, x 1lfns. Complete as above ' 

Nett weight : 12 ozs. Price : £5 : 5 : O 
, 

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

VOL. XXVI. No. 527 JUNE, 1950 

' COMMENTS OF THE MONTH 
y.. 

&trDt f.J.CAMM 

The 195o Radio 
THE seventeenth National Radio Exhibi- 

tion will this year be held at Castle 
Bromwich, Birmingham, from Septem- 

ber 6th to the 16th, and it takes the place of 
Radiolympia. It will, however, be just as 
national in character as the Olympia shows. 
It: Ft ill be held in a large rectangular hall, 
althciugh the lay -out will be on a less pretentious 
scale than Rtdiolympia. There is to be a 
ccommunal television station, a B.B.C. studio, ; , 

and, of course, the exhibition control room. 
.7431t. will be situated at the far end of the hall 
e,;ft,IEing the main entrance. Various branches 

of the government Services will be represented, 
wtilt the exhibits themselves will comprise 

,r#kte, .manufactures of the industry, such as 
ereeeivers (both radio and television), acces- 
`'soriés, communication and transmitting equip - 

t, electronic and radar devices, and exhibits 
44:4;441 supporting industries. The emphasis, 

. however, is to be on television, for this has only 
comparatively recently been introduced to 
V4013irmingham area. 

As the Postmaster General has stated in the i se of Commons that in a little over two years 
television will be available to 70 per cent. of 
tlyya population of Great Britain, it must be 
expected that future radio shows, whether 
held in London or elsewhere, will feature 
television on increasingly intensive lines. 

Great Success of " Practical Television" 
THE great success of our companion journal, 

Practical Television, indicates that interest 
in television is on a vaster scale than the 
B.B.C. imagined. The sales have not been 
confined to the two service zones but are 
fairly evenly spread over the whole country. 
It is apparent too that there are more television 

' experimenters than had been supposed. The 
B.B.C. believed that only about 4,000 people 
were interested in building and in experiment- 
ing with television receivers. As we are in 
very 'much closer touch with experimenters 
than the B.B.C., we can assure them that there 
are over 50,000 people at the present time 
building and experimenting with television 

`receivers, and the number is likely to increase 
week by week from now onwards. Hitherto 
these experimenters have not had a technical 

Show 

18th YEAR 
OF ISSUE 

BY THE ED /TOR 

journal entirely devoted to their hobby, but 
now that Practical Tciczision has been success- 
fully launched it will increase by tens of thou- 
sands the number..of experimenters in this 
fascinating new field. 

For this reason, our companion. journal in 
its third issue has suggested to the B.B.C. 
that they should run an experimental pro- 
gramme at least once a week especially for 
experimenters. Thns every experimenter would 
be able to report to the B.B.C. on the results 
achieved, and provide it with most valuable 
data, especially in connection with the fringe 
areas. 

In the early days of radio vital information 
was provided by the amateurs when lirrittic' 
(call sign 2MT) radiated its half -hour programme 
once a week. The genuine experimenter is 
not so much interested -in looking in, as in find- 
ing out and improving, and the B.B.C. should 
take advantage of this pool of knowledge by 
creating at least 50,000 experimental " looking - 
in stations " at no cost to themselves. A 
weekly programme of at least one hour on 
Sunday mornings, radiating programmes of 
an experimental technical nature should be of 
great assistance to them. 

The New Wavelengths 
OBSERVATIONS made at the B.B.C. wave- 

length measuring station at Tatsfield 
indicate that in the main all the long -wave 
and medium -wave broadcasting stations in the 
European area were retuned to new wave- 
lengths on March 15th with a high degree of 
accuracy. More than 400 stations were retuned 
in this way, and all of the 25 countries who 
signed the Copenhagen plan appear to have 
carried out their obligations in connection 
with it. As announced in a previous issue, 
under the Copenhagen plan d number of wave- 
lengths are shared by stations that are remote 
from one another. lip to the time of going to 
press results show that this has not caused 
undue interference. The only inconvenience 
caused by the change has been with owners of 
receivers whose tuning scales have had to be 
readjusted. The trade has not been able to meet 
the demand for the new - scales and the public 
must wait some time for them. F.J.C. 
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RoiINP the 
t4LD WIRELESS oWIRELESS 

Broadcast Receiving Licences 

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

ended February 28th, 1950: 
Region Number 

London Postal .. 2,318,000 
Home Counties 1,632,000 
Midland 1,713,000 
North- eastern .. 1,877,000 
North - western .. 1,583,000 
South- western .. .. 1,047,000 
Welsh and Border Counties .. 721,000 

Total England and Wales 10,891,000 
Scotland 1,115,000 
Northern Ireland .. 202,000 

Grand Total .. 12,2 08,000 

The above total includes 316,700 television licences. 
. The total decreased by - 1,800, whilst television 

licences increased by 31,200, 

Obituary 
THE directors and staff of Electric & Musical 

Industries, Ltd., are grieved to annomrce the 
death of Mr. Frederick Arthur Cobb, managing 

director of their associated company, Electronic 
Tubes, Ltd. 

His untimely death at the ago of 49 will be a great 
loss not only to his company but to the country 
as a whole. 

Besides his exacting industrial responsibilities, 
Mr. Cobb was M.P. for the Brighouse and Spell- 
borough Division of Yorkshire and, although in very 
poor health since the last election, had attended the 
House regularly and did not miss one division. 

Mr. F. A. Cobb served as a radio officer in the 
Merchant Navy during the 1914 -18 war. He subse- 
quently held an important engineering post in the 
B.B.C. for some time, and then became chief 
engineer of the Indian Broadcasting Company at 
Calcutta. 

After returning to this country he held respons- 
ible executive positions in several large industrial 
electronic concerns, and in April, 1947, he Was 
appointed managing director of Electronic Tubes, 
Ltd., High Wycombe. As a tribute to his great 
organising ability it is perhaps of interest to note 
that the output of this factory had reached a record 
level on the day of his death. 

New Ekco Schools Radio Order 
EK. COLE, LTD., have secured the order to 

equip a further 19 schools in the Co ti>j y 
Borough of West Ham with rail o 
and gramophone reproducing equip- 
ment. 

Reith Lectures 1950 

THE B.B.C. announces that this 
year's Rejth Lectures will bo 

given by Professor J. Z. Young, 
F.R.S., the. Professor of Anatomy 
at University College, London, on 
the subject of Doubt and Certainty 
in Science. The lectures will be 
broadcast in the autumn in the 
Home Service with repeats in other 
programmes. 

Cable and Wireless, Ltd. 

IN 
accordance with the arrange- 

ments announced during the 
passage of the Cominonwealth 
Telegraphs Act, 1049, the stations 
and offices of Cable and Wireless, 
Ltd., in the United Kingdom were 
transferred to the Postmaster. 
General on April 1st, 1950.;fFroln 
that date the telegraph &Vices 
of Cable and Wireless, Ltd., .A¡.' this - 

country will be operated 0 ttuo 
Post Office. Telegram acce itariee 
and delivery facilities ,provi td by 
Cable and Wireless, Ltd. ' iers 
throughout the country will' con- 
tinue as hitherto. 

Following a custom of many years' standing, the Marconiphone 
Co., Ltd., were recently privileged to provide Television and Auto - 
radiogram facilities for the Cambridge Boat Race crew at their 
training headquarters, the R.A.C. Country Club, Woodcote Park, 
Epsom. The crew are seen here relaxing with the Marconiphone 
Auto -radiogram (Model ARG. 23AE) after a heavy day's rowing. 
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Appointment of Superintendent Engineer, 

Recording 
LT-OWING Mr. M. J. L. Pulling's appointment 
as Senior Superintendent Engineer, Television, M. l:: Monson has succeeded him as Superinten- 

dc ,lE,7igineer, Recording. 
Mr. Monson joined the B.B.C. in 1933 from Creed 

and Co.. Ltd. He became Head of the Transcription 
Recording Unit in 1941, and Assistant Super- 
intendent Engineer, I!ec:ording, in 1943. 

B.I.R.E. 

THE following list of meetings has 
been arranged for May, 1950 : 

London Section.- London School 
of Hygiene and Tropical Medicine, 
Reppel Street, 1V.C.1 (meetings 
connmence at 6.30 p.m.). May 25th, 
T'..' G. Hamer (Associate) and \V. 
P; 'Cole, B.Sc. : " Multi Station 
Vi-EF. Óommunication Systems 
Using Frequency Modulation." 

North Eastern Section. -Neville 
Hall, Newcastle -on -Tyne (meetings 
i'Brttnence at 6 p.m.) May 17th, 

}:Híliíiial General Meeting followed by 
cï technical film. 
""South Midlands Section. -May 
?rh, Visit to Sutton Coldfield 
Television Station. 

?foie. -Theso are the final meet - 
ings of the 1949 -50 session. 

c,i Brain Study 
ytiorr a recent meeting of the South 
a_ I. r' Midland section of the British 
-líist.itution'of Radio Engineers, Mr. 
H. W. Shiptom of the Burden 
Neurological Institute, said that 
modern methods of studying the 

Fhtiman brain were based on engin- 
'!ttering methods. 

Speaking on " Electronies'and the 
Human Brain," Mr. Shipton said that in the last 
,two or three years engineering technique had been 

Vtipplied to the study of the brain. 
What had been done was to apply external 

stimulus to make the small " rhythms " bigger, 
and he demonstrated this by means of a special 
amplifying apparatus which traced the brain 
reactions in much the same way as a barograph 
traces the barometric pressure changes. 

These recordings are made by connecting electro- 
des from the amplifier and placing them on the head. 

Appointment of Head of Designs Department 
A R. A. RENDALL, Ph.D., M.I.E.E., has been 

appointed head of the Designs Department 
following Mr. H. B. Rantzen's resignation from 
the B.B.C. 

Dr. Rendall joined the Lines Department of the 
13.1,,U. in 1935 from the International Standard 
l leçjric Corporation, where his work on non -linear 
cjistp Lion on loaded cable circuits earned him the 
degree of Ph.D. In 1941 he was appointed assistant 
head of the Linos Department, and in 1947 he 
became assistant head of the Designs Department. 

Cable and Wireless, Ltd. 
MR. JOHN INNES, C.B., Mantiging Director of 

Cable and Wireless, Ltd., retired from that 
post on March 31st, 1950. Major- General L. 13. 
Nicholls, C.B., C.B.E., has been appointed to succeed 
him as Managing Director of the company. 

Major -General Nicholls, aged 54, retired from the 
Army to become a director of Cable and Wireless, 
Ltd., in January, 1947. Since then he has visited 
the Far East, Israel and the Mediterranean, and 

; u 

.... .. . . 6--;.... 

Brigadier S. Ghawas, of Pakistani Army, newly appointed Liaison 
Officer in England; recently visited E.M.I. Institutes to meet the 
first detachment of P.E.M.E. Officers (Pakistani Electrical and 
Mechanical Engineers), who are taking a three-year course. 
Left to right : Mr. J. B. McMillan, Director of College Studies, 
Professor H. F. Trewman, Managing Director and Principal, 
Brigadier S. Ghawas, his predecessor Brigadier M. Hayau Din, 
M.B.E., M.C. (who is returning to Pakistan), and P.E.M.E. Officers. 

the West Indies for the company. 

Appointment of Senior Superintendent Engineer, 
Sound, and of Superintendent Engineer, Studios 

R. E. G. CHADDER has been appointed Senior 
Superintendent Engineer, Sound, following 

Mr. L; Hotine's resignation from the B.B.C. Mr. 
Chadder joined the British Broadcasting Company, 
as it then was, in 1923, and lias since held several 
senior posts in the Engineering Division. He was 
successively Engineer -in- Charge at Aberdeen and 
Washford, and became Assistant Superintendent 
Engineer, Transmitters, in 1935, Assistant Super- 
intendent Engineer, Studios, in 1937, and Super- 
intendent Engineer, Studios, in 1939. 

Mr. Chadder is succeeded by Mr. F. Williams, 
B.Sc., M.I.E.E., as Superintendent Engineer, 
Studios. Mr. Williams came to the B.B.C. in 1925, 
and was successively Engineer -in- Charge of the 
studio centres at Cardiff. Birmingham and 
Manchester. Ho became Assistant. Superintendent 
Engineer, Studios, in 1940, and hand of the 
Engineering Secretariat last vear- 
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The "Simpliscope" 
Features :- A.C./D.C. Amplifier, Miller Time Base, Sync Amplifier, Flyback Blackout 

By F. R. 

THIS oscilloscope was designed around a 
250 -0 -250 volt transformer and standard 
value components, and with a vie* to 

simplicity of construction. The use of low voltages 
reduces costs and risk of failure, and also gives 
greater safety in handling by reducing the danger 
of shocks. The power supply section uses a 
standard mains transformer with - one 4 -volt 
winding supplying 4 volts 1 amp. for the C.R.T. 
heater ; one 4 volt or 6 volt winding for the valve 
heaters ; and a 250 -0 -250 winding for H.T. It will 
be seen in the circuit that the H.T. winding is so 
connected as to give 500 volts A.C. as measured 
from the chassis. This is rectified to supply the 
negative potential for the C.R.T. cathode. The 
250 volt tap is rectified to supply the positive 
potential for the valve anodes, ete. Direct connect - 
tions are made _ from the valves to the deflector 
plates for simplicity and to allow the use of a D.C. 

VI Sweep Oscillator 
V2 Sync. Amplifier 
V3 Signal Amplifier 

PETTIT 

amplifier, thereby increasing the versatility of the 
instrument. 

The amplifier is a simple pentode class A valve, 
with a negative feedback resistor in its cathode 
which may be switched into circuit to reduce the 
gain of the amplifier to approximately unity. 
This is an alternative to the more usual " direct 
connection " to the Y plate for handling large 
signals. It is essential to use an input coupling 
condenser when this negative feedback resistor is,,in¡ 
circuit as the D.C. connection is raised, to a positive 
potential by the cathode current of V3. Tie' 
amplifier will give a full size trace when a signal 
of about half a volt is applied to its input. The 
sensitivity of the circuit could be increased still 
further by fitting a 50 ti F. (12 volt working) 
condenser across the 250 ohm cathode resistor 
of V3. , 

The sweep oscillator or time base valve is 

Brilliance 

.1p71. lp I 
TAIF c> 

75cv.w 7.50vw. 

'Y Shift 250v c> 

IKO Gain 
Sync. Control Switch 

ECR3S (VCR /39) 
CRT Viewed 'From 
Rear. Pins 6 8 /2 

Blank 

iVpY 
Met, 

BlanK 
SG. 

G 

Int. Screen 

H H 
EFSO Base 

Fig. I.- Theoretical circuit of the "Sirnphscope." 

AC 
Mains 

Noter 
Resistors Are 
l/2 watt 
Unless Marlftl ;., y 

Otherwise 
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connected as a free- running Miller integrator 
circuit ; this is one of the easiest circuits 
to set up and operate and, owing to the high 
degree of negative feedback used, the trace is 
very linear. To synchronise this oscillator so that 
a stationary pattern appears on the screen a 
steepfronted negative -going pulse applied to its 
screen grid or supressor grid is most effective. 
Such a pulse is generated by the sync amplifier. 
The 100 pF. condenser and 0.1 megohm resistor in 

Fig. 2.-Suggested layout for the instrument. 

the grid circuit of this valve form a differentiating 
coupling and pass a spiky pulse of voltage to the 
grid, whenever a sudden change occurs in the Y 
deflector plato voltage, such as when a sine wave 
passes through its " zero line." These pulses may 
be either positive going or negative going according 
to the sudden change initiating the pulse being 
either an increase or decrease in potential. As it is 
a negative going pulse which is required to 
synchronise the oscillator, the positive pulses only 
are allowed to be amplified, as those will give the 
required polarity at the oscillator. To achieve this 
polarity selection the sync amplifier is biased to a 
point just beyond the grid cut -off so that a negative 

pulse has no effect upon the amplifier anode 
current. A positive pulse, however, produces, a 
negative going pulso at the anode, and this is 
passed through a small condenser to the sweep 
oscillator. The degree of synchronism achieved 
with this circuit is such that there is always a 
stationary trace on the screen-even if the signal 
frequency is varying over half an octave. As an 
experiment, a sine wave was derived from an 
unstable buzzer whose note was very erratic ; 

this wave was applied to the 'scope amplifier and 
a clean, stationary trace was obtained. As the 
sweep frequency control was rotated there were 
sudden jumps as the number of waves on the screen 
altered, but there was no " running " of the pattern. 

Construction 
The actual layout is not critical provided that 

the mains transformer is placed behind the tube. 
The valves could be placed beside the tube and 

the controls on the front panel in the usual manner ; 
the leads should be kept as short as possible. 

A slight increase in sensitivity will be afforded 
by the use of a metal cap or ring around the edge 
of the C.R.T. screen and connected to chassis. This 
helps to remove screen and bulb charges and 
reduces the natural repulsion of the screen for the 
cathode rays. 
Valves and C.R.T. 

If a 4 volt transformer is available, use Mazda 
SP41 valves (R.A.F. VR65A), with a 6 volt trans- 
former use Mullard EF50 (R.A.F. VR91) or Mazda 
SP61 valves. No change in circuit valves should 
be necessary, C.R.T. Mullard ECR30 (R.A.F. 
VCR 139). 

The negative supply rectifier must be able to 
withstand the 500 volt input required. 

One word of warning to constructors -do not 
forgot the suppressor grids in the valves. This 
may sound frivolous, but in wiring up this type of 
pentode it is very easy to omit the connection to the 
suppressor grid and the result may well be chaotic. 

M.I.M.C. Jubilee 

T HIS is an international occasion and I 
am most grateful to the Ambassadors, 
Charges d'Affaires and official representa- 

tives of so many nations and the leaders of the 
great shipping industry who are gracing this 
occasion with their presence," said Sir George 
Nelson, chairman of the Marconi International 
Marine Communication Company, at the company's 
Jubilee Banquet at the Dorchester Hotel, London, 
recently. 

Fifty years ago after a ship had left port it seas 
not long before it had entirely lost contact with the 
shore. To -day touch with the land is maintained 
wherever ships may be. The origin of these achieve- 
ments was the genius of one man. a young Italian, 
who succeeded in producing, in his father's house 
outside Bologna, the new phenomenon of wireless 
communication. 

G.P.O Support 
He brought his primitive apparatus to England, 

iniere he obtained the support of Sir William Preece, 
Engineer -in -Chief of the General Post Office at 

that date. That equipment was present at the 
banquet and as a tribute to Guglielmo Marconi, 
Sir George asked his son, the present marchese, to 
operate it just as his father did on that momentous 
evening 50 -odd years ago. 

Marconi's first message across water was sent in 
1897, and from that event the Marconi Inter- 
national Marine Communication Company was 
formed to develop Marconi's discoveries. 

Modern Developments 
Sir George outlined the development of wireless 

communication at sea during the last 50 years up 
to the present day when there are 12,000 merchant 
ships equipped with various types of Marconi 
equipment and over 2,000 Marconi radio officers 
serving in British ships alone. 

" During the last war our casualty rate was 
higher even than in the fighting services and one 
man in six in the wartime staff of 6,000 radio 
officers lost their lives," continued Sir George, 
and he went on to pay a tribute to the encourage- 
ment and assistance which the Marconi International 
Marine Communication Company and Marconi 
himself had received in' this country in the develop- 
ment of his discoveries. 
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9 -valve All -wave Su13erhct--2 
A Compac Mains- operated Receiver in Two Units 

By F. G. RAYER 

KEEP the wiring to one stage clear from that 
of each of the others, as far as possible. In 
the original receiver it was not found neces- 

sa.ry to screen any leads in R.F., 1.F. or A.F. circuits 
to preserve stability. 

As when wiring up receivers using individual 
coils of this -type, simplification and avoidance 
of error may be achieved by wiring -in simultane- 
ously only the coils of one type ; for example, 
wire in the 1. -w. coils, then the m. -w. coils, and 
complete by connecting the three s. -w. coils. 

When the receiver is completed and first switched 
on no stations may be heard on the s. -w. band if 
the circuits are severely out of line. This, there- 
fore, should not be taken as a sign that the s. -w. 
coils are incorrectly wired. Proper aligning can 
be undertaken after the amplifier and rectifier 
section of the receiver is completed. 

SWITCH BANK I 

Osc. Osc. Coils 
Anode 

Osc, Coi/ 
Coupling 
Windings 

To 
Chassis 

To C18 

Aer Coils Grid 

w 

Aer Coils 
Coupling 
Windings 

SWITCH 

To Axed 
Plates C2 

BANK 3 

SWITCH BANK 2 

RF Freq.-Changer 
4riode Grid Coils 

Freq.-Changer 
Coil Coupling 
Windings 

To 
Chassis 

To Fixed 
Plates C3 

To C2/ 

To R/6 
To 

Gram 
Pick-up 
Socket 

SWITCH BANK 4 

Fig. 5. Details of wiring to the switch wafers. 

The circuit for this is illustrated in Fig. 6. 
A triode drives the output valves through 
a push -pull transformer, and this arrangement 
was found to give more volume than that 
obtained when an extra triode was introduced for 
phase inversion. C30 is of a capacity which was 
thought to give most natural reproduction, but 
the possibility of fitting a comprehensive tone - 
control circuit at a later date was not overlooked. 
The speaker used is a loin. permanent magnet Rola, 
and reproduction on both radio and grain is good. 

The output valves are individually rated as 

having a power output of 2.2 watts at the maximum 
anode voltage of 160, and the rectifier and main 
input 'circuit used can supply ample voltage in 
these circumstances. 

The completed output and rectifier section is 
bolted to the rear of the radio -unit chassis. Th' 
provides the H.T. negative connection and heate 
return circuit. In addition- three, leads as follows 
aro required : 

From volume control slider to grid of triode. 
From point marked H.T. positive on radio unit ,tp 
H.P. positive on output chassis. From triode 
heater to 2nd I.F. valve heater. Also noter that 
though the mains switch is shown in. Fig. tie this 
is, of course, integral with the . volume control 
mounted on the radio unit chassis. . t 

Constructional Details . _ 

Figs. 7 and 8 illustrate the top'ánd undersillai'ef 
the chassis respectively and it- is -unlikelyoumy 
difficulty should arise in wiring up. As .lW26 
generates considerable heat it should -be well iikck 
to the left -hand corner of the chassis and the 
cabinet should provide ample ventilation. Ins +tlhb . 

completed receiver arrangement use was madad.of 
a radio -gram cabinet about 3ft. high. The sposikisr' 
was placed in the bottom of this, attached to a 
baffle. The receiver was situated on a middle'èhelf% 
while the pick -up and turntable Motor was ffsttkid 
on the top playing desk, covered by a lid- When 
the cabinet is closed. A Collaro 230/250- t+tilt 
radiogram motor with turntable was used ; thisvil3 
easy to obtain and fit and has given long, tronblil 
free service. A B.T.H. magnetic pick-iiir "is 
employed. - "'ix 

Note that polarity is shown for the smoothing did 
bias condensers, in Figs. 7 and 8, and this must "be 
observed. Keep leads carrying A.C. away from 
grid and anode wiring. 

LIST OF COMPONENTS 
AMPLIFIER AND RECTIFIER SECTION 

C24-25 F. bias condenser 
C25 -.1 ,F. 
C26 and C27 -50 cF. bias condensers. 
C28 and C29 -8 uF. smoothing condensers. 
C30 -.005 uF. 
Rí9 -1,000 ohms. 
R20- 30,000 ohms. 
R21 and R22 -440 ohms. 
R23 and R24 -5,000 ohms. 
R25 -100 ohms (all 1 watt). 
R26 -800 ohm .3 amp. mains dropper. 
R27-40 ohms, 2 watt. 
Two Octal valveholders , two 6 -pin UX valÿé- i 

holders. 
3 : I push -pull input transformer ; push -pull type 

(centre tapped) output transformer suitable -for - . 

speaker used. 
Smoothing choke. 
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Valves and Heater Adjustment 
or R.F.- and I.F. stages 6K7 valves are used. 

â trie frequency- changer a 6K8 triode- hexode is 
used. The double -diode is a 6H6. In the triodo 
position in the output section a 605 is used, with 
two 43's for output. The rectifier is a 25Z4 and 

valve is easily able to deliver the total anode 
Trout. required Many equiv- 

t , of these valve types 
old should work equally 
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1 

.\ dial -light should be placed 
position before trying the 

.'civ er (6.3 volt .3 amp. type). 
About two -thirds the total 
value of R26 will require to 
he in circuit and one of the 
clips should be moved accord- 
ugly. This clip should stibse- 
cjuently be adjusted so that 
the' heater voltage, measured 
at or more 'of the valves, 

` is correct. If no A.C. meter 
is available, place the clip in 
such a position that the re- 
ceiver attains normal operating 
teraaperature within about 45 
srsx nds of switching on from 
«it1. 
á'413o not use a direct earth on 
,th chassis, and do not alter 
,126 or other connections with - 
butei withdrawing the mains /9 _ c2 .0*. If an earth is used (and 
it iss scarcely necessary) a con - 
Onáer of good quality (capacity 
&Wait .1 ltF) should be con - 
isetaed between earth lead and 
síhassis. Hum should not 'be 
teublesome. If it is, ,a con - 
cklrtser of about .05 ltF in 
parayllel with the mains leads 
may be found to reduce it. In a few cases, reversing 
ty};e mains leads will also give some improvement. 
Normally, however, there should be no trouble in 
this direction. 

`With the switch in the appropriate position, 
records may be played in the usual way. Some long- 

Ñ T+ 

and meditun -wave stations should also be obtained, 
but for proper results the various tuned circuits 
will need adjustment. 

Aligning the Receiver 
Though there are 13 adjustable cores and nine 

pre -set condensers, not all are effective on all 

Smoothing Choker 

11* r-1 {+, 

2 

AF 
Input 
From 
Slider 

Vol. 
Cant Interva /ve 

L F Trans 

Dial 
Light 

Rect. 

Output 

Output Vi 

V6 

O. Diode 
Heaters 

RF 
In Rádio 

/st IF 2nd /F 
Unit 

Fig. 6.- Theoretical circuit of output and rectifier unit. 

wavelengths and provided one waveband is taken 
at a time no great difficulty should be experienced. 
With the tuning coils, the position of the iron cores 
influences the inductance, and in consequence the 
maximum wavelength to which the coils will tune. 
The trimmers, however, have the greatest effect 

at the minimum wavelength 
end of each tuning range. 

See that the tuning con - 
denser is fully open and the 
dial at the lowest wavelength 
setting, and tighten up the 
locking screw. Medium waves 
are probably best to begin with, 
and it will be desirable to put 
the A.V.C. out of action by 
shorting the A.V.C. line (Fig. 3) 
to chassis. Tune in a B.B.C. 
station of known wavelength 
near the lower wavelength end 
of the dial, and adjust the 
oscillator trimmer until this is 
best received when the dial 
indicates the correct wave- 
length. Repeat this at the 

= R 2 
R 

C29 

( 
C28 

1 

Smoothing/ 
Choke 

8 B1.1F 
C28 8 C29 

To Dia/ Light 
& RP7 +ve 

Connection 
To Chassis 

Output 
Transformer 

Output 
Rectifier V8 'Óti V7,,.= r1 

V9 

L F Amplifier 
V6 

Fig. 7.- Layout of output and rectifier section. 

Radio 
Unit 
Bolts 
Here 

high wavelength end of the 
scale, adjusting the oscillatòr 
coil core instead of trimmer, 
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until the dial correctly indicates the wavelength 
of the station received. During these operations the 
tuning control will need to be operated while the 
oscillator coil and trimmer are being set to induc- 
tance and capacity values, which will enable the 
tuning pointer correctly to indicate 
the wavelengths of the stations 
received. 

It is now necessary to adjust 
the aerial and frequency- changer 
grid coils and trimmers for maxi- 
mum volume. Do not move the 
main tuning control while this is 
being done, and adjust the trimmers 
at a low wavelength setting, and 
the iron cores at a high wavelength 
setting. 

In practice, the whole procedure 
will be found quite easy, especially 
if volume is kept down by means 
of the volume- control. 

I.F. Circuits and Other Ranges 
After carrying out the above, 

good medium-wave reception will 
probably be obtained, but for best - 

results the cores of the I.F. trans- 
formers will probably need a little 
adjusting. To do this, tune in 
accurately any station of moderate 
volume and turn the I.F. transformer core -adjusting 
screws one by one until each is set in the position 
which gives maximum volume. That completes, the 
M.W. aligning. 

The L.W. band can be treated as with the M.W. 
hand, and will present no difficulty. On the S.W. 
hand the adjustment of trimmers and cores will be 
quite critical, and severe mis- alignment will result 
in no stations being received. However, if the set 
is tuned to the 17- or 19 -metre band and the trimmers 
adjusted, some stations should be heard. Once a 
transmission has been picked up, adjust the 
trimmers for maximum volume. Then tune to a 
higher waveband (25 or 31 metres) and adjust the 
cores for maximum volume. After this it is likely 
that stations will be received at the highest wave- 
length end of the scale (probably the 49 -metro 

June, "19.5. 

hand is most suitable here), and the cores can en 
be given any final adjustment necessary. 

A high level of efficiency should by now) hai -e 
been achieved throughout all wavebands. However, 
as some adjustments slightly modify those carried 

To Output Transformer To Smoothing Choke 

A41 
H.T.t 

Note: MC. Is 
Connection To 

Chassis (HT -) 

=- p 

,;`c:\ 
Sy 

7 

C 

To Slider On 
To 2nd /F. I Volume Control 

Valve Heaters R/g 

Fig. 8.- Wiring of under chassis. 

C26 L "h6 jLe 
,; 

,:rro 

out earlier, it is recommended the whole sequels-04 
of aligning as described be goné through again, if4isai 
highest level of efficiency of which the circuit? ; irä- 

capable is to be attained. This time, however, enly:. 
very slight adjustments will be found necessary.) ; ;.. 

Remember that only one waveband is treatei;at 
a time, the trimmers being adjusted at the.,ligipa 
wavelength end of the dial, and the coil cores at t 
high wavelengths end. ;4 PA) 

When alignment is complete, remove the lgl 
shorting the A.V.C. line. The action of the A.1744,,, 
can be checked by connecting a high -resistant 
voltmeter from this line to chassis and tuning; 
through a strong station. The reading obtained 
will largely depend on the ohms per volt of the 
meter, being in the neighbourhood of 10 to 15 volts, 
with a 10,000 ohms per volt instrument. , i 

Plessey Introduce Tv Component Range 
well as the possible various electrical operating N I: N v and comprehensive range of television 

components, embracing deflector coil 
assemblies, scan output transformers and 

focusing units as well as control resistances, 
loudspeakers, electrolytic capacitors, RF, IF 
and filter coils and chokes and transformers, has 
recently been introduced by the Plessey Co., Ltd., 
Ilford, Essex. 

Each component has been designed to allow 
maximum advantage to be taken of contemporary 
television receiver circuit simplification. In some 
instances standard radio components have been 
adapted by special reinforcement of characteristic 
or modification of construction, and basic compon- 
ents are individually designed to be as flexible as 
possible to suit the many alternative combinations 
of circuit, valve range and cathode -ray tube type as 

conditions. 
Several of the scanning and output transformers 

in the range are based on the Plessey special 
television grade of" Caslam "moulded core material. 
Low losses at the higher audio and ultra -sonic 
frequencies, and freedom from objectionable, noise 
producing magneto -striction effects, are claimed to 
make this material eminently suitable for use in 
television applications. Produced in block form; 
it is simple to assemble, reducing damage, to difficaite 
windings of the typo encountered in scafmti kg 

components. 

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

for salvage. 
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Accumulator Charging at Home 
W. NIMMONS Discusses an Important 

Feature for the Battery -set user 

THAT there are many people who, having 
electric light mains in the house, still have 
a battery wireless set, has been obvious 

to me for some timo. Many of these are working 
off eliminators as a substitute for the high - tension 

- battery, but they still need an accumulator to heat 
the filaments of the valves. 

For these, and any others so inclined, there is 
an obvious sastisfaction in charging their own 
accumulators. There is the satisfaction of seeing 
that they are properly charged -not taken off just 
Icvl'ien the most critical point is being reached. 
pr charged at too high a rate, with consequent 
damage to the plates. 

But there is another aspect of the matter which 
merits attention. To the physically handicapped, 
those unable to go out to work, there is a means 
i5f- livelihood in charging accumulators. Details 
t- ill'be given later so that even the most inex- 
perienced can set about arranging a charging 
station with perfect safety. 

First, suppose you merely wish to charge your 
own accumulator. With D.C. mains this can be dono 
by inserting it (right way round, of course) in 
seìies with a lamp. But this would be both tedious 
are wasteful. A 60 -watt lamp, for instance, con - 
gnimes a little over a quarter of an ampere, whereas 
we may need from 1 to 2 amperes of current. 
cßPrue, two 150 -watt lamps will pass about 1- 

fillips., which is about right for the majority of 
ctih, but they will have to stay on for at least 
43 hours to charge the larger type of cell. During 
t'hIttt time they will consume about 10 units of 
e detricity which, with the current at Id. a unit, 
*Old be Is. 4d. Obviously, the shop could do it 
'hitch cheaper. l With a rotary transformer, however, the picture 
ii Changed. A small rotary 
transformer will run for 48 
hours at a cost of about 2d. 
When it is mentioned that up 
to four cells can be charged at 
a time from such a machine it 
will be seen that the cost is 
only ¡d. each. 

Such machines can be had 
very cheaply from war surplus 
stores. For about °10 or 15 
shillings you can obtain a 
rotary transformer which will 
repay for itself within a short 
period. By arranging that 
each batch of cells is charged 
in 24 hours, 28 cells can be 
disposed of in a week. This, 
tit td. per cell, represents 

less Od. for current -nice 
piaii`oney for somebody. The 
i achine will pay for itself in 
ti 1t and thon begin to 

-For more ambitious work 

there is a macline costing 50 shillings which will 
charge about 20 -30 cells at a time, representing 
about 150 a week. Allowing for slack periods 
there should be no difficulty in earning £2 a week 
by this means. 

D.C. Supplies 
The above are ,for D.C. mains only. For A.C. 

mains there aro rectifier units to choose from, 
ranging from the t.ickle charger which will keep 
one cell in condition to elaborate charging boards 
which will deal with hundreds of cells a week. 

Naturally these will cost more, ranging in price 
up to about £15, but since they will repay the cost 
in a few weeks it is worth while budgeting for a 
larger charging board than seems desirable at the 
time. Your practice may spread, and it saves 
wasteful scrapping of plant to budget accordingly. 

You will need a room to yourself if any con- 
siderable amount of charging is to be done. This 
should be equipped with a mains plug and along 
table or bench to accommodate the batteries. You 
will be wise to cover this table with thin sheet 
rubber in case any of the acid gets spilt. 

There are two items of equipment which you 
will need. One of these is a voltmeter, and the 
other is a hydrometer. The voltmeter is for measur- 
ing the voltage of each cell on charge, and the 
hydrometer is for measuring the specific gravity 
of the acid. Instructions for using both these 
instruments will be given later. Neither is expensive. 
You can obtain the voltmeter for about IOs., and 
the hydrometer for about 5s. 

Even if you intend to charge only your own 
accumulator a voltmeter and hydrometer aro very 
desirable as without them you cannot ascertain the 
state of the charge. 

Input 
20o/250v. OC Mains 

Charger 
Output Terminals 

Fig. I.- Rotar','transformer charger details. 
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It is assumed that you have obtained a rotary 
transformer if on D.C. mains, or a rectifier unit if 
on A.C. The next thing you will want to know is 
how to charge the batteries. Fig. 1 shows a small 
rotary transformer suspended on a piece of motor- 
car inner tube ; this keeps the noise down by 
preventing the machine from communicating its 
vibration to the table. It will be noticed that 
it is mounted on a sort of frame, and this frame you 
can make for yourself. Notice also the two lamp - 
holders -the purpose of these will be explained 
later. 

The Frame 
To make the frame simply nail two uprights of 

Gin. by 4in. wood to the baseboard, which can bo 
12in. by gin. of ¡in. stuff. A cr iss -bar 13in. by lin. 
will keep the whole affair firm, but do not put this 
on until the rubber sheeting is in place. 

Stretch the rubber loosely across the two 
uprights ; it should be 15in. by 4in. Then put on 
the cross -bar by driving in two screws. When the 
rotary transformer is placed on the rubber, as in 
Fig. 1, the rubber will sag owing to the weight of_ 
the machine and it will be hold securely. If desired 
a rubber band may be placed around the rotary on 
top of the rubber, and this will prevent it rolling off, 
though this is not very likely. This should be done 
before attaching one side of the rubber sheeting to 
the frame. 

One of the mains leads is connected to one of the 
high- tension brushes of the rotary, while the other 
is connected via the two lampholders to the other 
high- tension brush. The two lampholders should be 
connected in parallel, as shown, so that either one 
or two lamps may be used. The purpose of the lamps 
is to limit the primary current,. and hence the charg- 
ing current. 

The output is taken from the two low- tension 
brushes, which go to terminals to facilitate the work 
of connecting up the batteries to be charged. A 
switch to break the current is useful here, though 
not absolutely essential ; it should be placed in one 
or both of the low -tension leads to the terminals. 

The high- tension leads should terminate in a 
plug, so that they can he plugged into the mains 
supply. When this is done the rotary will revolve, 
attaining a high speed if no current is drawn 
from the low -tension winding. The rotary trans- 
former is really a motor on one side and a dynamo 
on the other, all in the one machine. 

There is one thing to be clone to it, however, 
before it is fit to undertake the charging of batteries 
-when it will be running for long periods at a 
stretch. This is to fit suppressors to combat the 
electrical interference which such a device will set 
up in your own and neighbouring wireless sets. 

Such suppressors are very easily fitted and will 
provide a complete cure. You will need four .1 
µF. condensers, and two are needed for each set of 
brushes. Connect one side of one condenser to one 
high- tension brush of the rotary and ono side of 
the other to the other high -tension brush ; join the 
remaining sides together and connect the junction 
to the frame of the machine. Do the same with the 
low- tension brushes. Fig. 1 should make this clear. 
Tho rotary will_then run interference -free. 

Addresses of the firms supplying the rotaries, 
etc., can be had by writing to me care of the 
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editor. Next month we will explain how to make 
use of the rotary for charging purposes. This will 
give you time to procure the rotary of your choice, 
and you will then be in a position to follow the 
instructions given. 

It is presumed that the reader has now 
obtained a rotary transformer, if on D.C. 
mains ; A.C. mains will he treated later. It has 
been explained why it is uneconomic to charge 
direct from the mains- because the bulk of the 
voltage goes to waste. What is wanted is some 
means of changing, or " transforming," the voltage 
of the mains to a lower and more convenient voltage 
and this is precisely what the rotary transformer 
does. 

Suppose you wish to charge only your own 
accumulator, then a small rotary costing only ten 
or fifteen shillings will be required. These rotaries 
cost about £5 to make, but being war surplus am 
disposed of very cheaply. 

The first thing to do is to insert a lamp into the 
lamp holder (Fig. 1) and plug into the mains. 
The size of the lamp depends upon the charging 
current required. A 60 -watt lamp will give about 
2 amps. output on the low- tension side, while two 
60 -watt lamps in parallel will give 3 -4 amperes. 
Since this is considerably more than the current 
required by most wireless batteries it is as weld 
to limit it. 

To do this, connect a motcfr -car i:eadlaii 
bulb in series with the battery. These are usually`. 
24 -watt bulbs, i.e., 6 volts at. 4 amps. That is, 
they will glow at full brilliancy when 4 amps'. 
are passing, and at proportionate duller brilliane 
for lower currents. It will be seen that we have 
here a means of gauging the current passed. 

As a matter of interest, it may he stated Clint 
the filament of one of these bulbs begins to glömy 
at a dull red heat when 1.5 amps. are passing-. 
At 2 amps. the filament is orange, and at 3 amps. 
bright yellow. 

Read the instructions on the accumulator ai 1 

seo what the recommended charging current . 

If this is 2 amps. th. en ou are safe in turning the 
bulb at a good bright orange colour. If only 
1 amp., then it may be better to use two 6 -volt 3 watt 
sidelamp bulbs, which will pass half an amp. each. 

Single Cells 
Fig. 2 shows the set -up for charging a single 

cell. As previously mentioned, this can be done 
for a cost of from Id. to 2d., depending on the size 
of the cell. But since it costs no more to charge 
up to four cells it is even rbore economical to 
charge this number. You .cannot charge more 
than four cells from a small rotary, since the 
voltage of the cells will then be.equal to, or greater 
than, the rotary's output. The voltage output of 
the rotary must always be greater than that of the 
cells to be charged. 

To ascertain the right way round to connect the 
cell, you must make use of the voltmeter. With the 
rotary running, but no accumulator connected, join 
the voltmeter terminals to the low- voltage terminals 
of the rotary. The rotary itself will be markeddpoalk 
tive and negative. Join the positive terminal of ibis 
meter to the positive terminal of the rotary, andmthe 
negative terminal to the negative. If the meter 

1 
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reads, say, 10 volts all is well, and you should mark 
the rotary in a conspicuous manner with a cross 
idr the positive and a dash for the negative, and 
always connect the accumulator in such a way that 
the positive terminal of the accumulator goes to the 
positive low- tension brush of the rotary, and the 
negative to the negative. 

Should the meter read backwards, however, that 
is, if instead of the needle going up the scale it 
goes towards the left, then it indicates that 
the mains plug needs reversing. When this is 
done the needle of the meter will move correctly, 
that is, towards tho right over the scale. 

With a 60-watt lamp in the lampholder of the 
rotary unit, and a single cell on charge, the respec- 
tive currents will be : From the mains, about .1 
(one- tenth) ampere in the primary and about 2 
amps. in the secondary. That is, we put one -tenth 
of an ampere in and take two amperes out. 
This is a measure of the efficiency of the system. 
Of course it is not a means of getting something for 
nothing ; the voltage is simply stepped down and 
the current stepped up. As a matter of fact the 
efficiency is not better than 50 per cent., but since 
we are only interested in a comparatively low 
Noltage the discrepancy does. not matter. The 
Wattage of the electric light bulb is no criterion 
of the true voltage consumed, since it runs at 
,fig luced brilliancy owing to the back voltage of 
flit?, rotary. 

With a larger rotary transformer, say one giving 
.14 volts at 14 amperes, we are in a position to 
charge cells for profit. In this case the mains aro 
ç hnected directly to the rotary, and the various 
Cëlls are grouped together in a certain way when 
they are being charged. 

With a rotary of these dimensions, from twenty to 
forty cells can be charged at a time, but they must 
be connected up in a certain way. The easiest way 
to' grasp this is to take, say, five cells and connect 

!Ílilhh,.dll'ílllr!'!iñi dilll111161111IIN !ill 

Accumulator { " "i' 
On Charge \ ae,iLl Ii ilüiüiÌ' 

them in series, that is, with the positive of one to the 
negative of the next, and so on. Since each cell has a 
voltage of two, the five cells will have a total 
voltage of ten to begin with, but as this rises on 
charging to 2.6 volts per cell, the total voltage 
across the five cells at the end of a charge will be 13 
volts. This is close to the 14 volts which the 
maghine will deliver, and if we connect a motor 
car 3ieadlamp bulb in series with the five cells the 
charge will tail off nicely as the voltage of the cells 
rises. 

But this will only draw two amperes out of our 

Fig. a.- Set -up for charging 
a single small cell. Note 
the use of the seriés lamp 
to regulate the charging 

rate. 

total of 14 amperes. So we can connect another 
five cells, also in series, in parallel with the first 
five, making ten in all. These second five cells will 
also have a motor car bulb in series. We can, 
furthermore, connect a third five cells in parallel 
with the other two, making 15 in all. 

Continuing in this way, with two amperes 

Low - Voltage D.C. or 
Rectified AC Supply 

L- :_ii Í e_. 
, . , , 

{ 
(G'lum 

Fig. 3.- Series- parallel connections to draw full 
load from the rotary. 

passing in each group of five cells, we can have 
seven groups in all, making up the 14 amperes of 
current, or 35 cells in all. Fig. 3 should make this 
clear. Of course, if only one ampere were passing 
through each group of five cells, then we should 
be able to have 14 times five, or 70 cells in all. 

Small Cells 
For small cells only requiring half ampere, a 

sidelamp passing this amount should be used, as / 
previously mentioned. Note that you cannot have 
less than five cells in parallel with the other fives, 
say one or two. You should endeavour to connect 
them up in fives -or fours or even threes, depending 
upon the quantity coming in. 

The arrangement for A.C. mains is similar to Fig. 
3, except that a rectifier unit is employed in place 
of the rotary transformer. There are no moving 
parts in this, but the cost is in most cases higher 
because there is no war surplus of this class of goods 
to be had ; you might, however, manage to secure 
a rectifier battery- charger second -hand. 

It has been stated that it is uneconomic to 
charge direct from D.C. mains. This is only trae 
when a small quantity of cells are to be charged. 
Since we can charge 50 cells at the same cost as one, 
by connecting them in series, it is obviously a 
practical proposition to do so. When this is done 
no special apparatus is required, but the operator 
must be on his guard against possible shocks. Ho 
should switch off at the mains every time he removes 
or adds a cell, and in this way the procedure is 
quite safe. 

(To be continued) 

Accumulators 
.0i-On Charge 

c-1311 cp)--m 

f- )r Ì) 
ulmuli + NÍÍVii1 Cl @Illllli 
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An Efficient cone Repair 
A Simp!e Me hod of Replacing a Cone without Speech Co I Complications 

SOMETIMES the cone of a loudspeaker becomes 
useless through mechanical damage, or by 
reason of acid being spilt on it, leaving the 

speech coil and spider intact and in good condition. 
In such a case the obvious thing to do is to fit 
a new cone ; but, as this implies taking out the 
speech coil and removing the spider (which may be 
riveted in) the average constructor avoids doing 
this in case lie may not be able to fit it back again. 

There is a second alternative, however, which 
may have been overlooked. Titis is to fit on the new 
cone with the speech coil and spider in position ; 

this is not so awkward as appears at first sight, and 
is to be recommended for the average constructor 
with little mechanical knowledge of working to 
close tolerances. 

First, dealing with the speaker which has the 
spider at the back of the cone. This is usually 
riveted to the frame, and consists of three bent 
arms which are arcs óf circles. The front of the cane 
is' quite bare at the centre, so that the polepiece 
can be seen. 

With a razor blade slice off the old cone at the inter- 
section of the cone with the speech coil. This can 
be done quite easily if the first cut is made an inch 
all around the intersection, thus permitting the 
removal of the cone. This will enable the junction 
to be got at, and a clean cut should then be made, 
following the line of the upper edge of the speech coil. 

Cellulótd Supports 
Next have two rings of celluloid, of a suitable 

diameter so that the speech coil will fit on the centre 
of the rim of the ring ; this rim can be Din. wide. 
Dissolve some scrap celluloid in amyl acetate and 
cement one of the rings on to the top of the speech 
coil. The other ring is similarly cemented to the 
bottom of the cone. 

When this cement has hardened by the following 
day the two celluloid rings, the one on top of the 
speech coil, and the one at the apex of the cone, are 
brought into contact with a smear of the celluloid 
cement. At the same time the rim of the cone is 
fastened to the rim of the frame with glue or other 
adhesive, and the ring of felt or other material 
replaced. It is helpful to secure a sound joint 
between the two rings of celluloid to hold them in 
position with small metal grips or even crocodile clips. 

The same procedure is applied if the spider is 
on the front of the cone. In this case larger rings 
will be required, to fit at the extreme edge of the 
circular spider, 

Cone Material 
If no proper cone is to hand one can readily be 

made. Choose good quality paper with a dull, rough 
surface rather than a smooth, shiny one. Certain 
grades of blotting paper, stiffened with collodion 
after driving out the water content by heating 
before the fire, are suitable. It is best, when cutting 
out the cone, to cut the segment out a little at a 
time in case the angle of the cone is made too steep, 
Also, cut to the centre of the circle of paper and, 

after gluing the edges and letting the glue dry,. 
cut the hole in the centre with a sharp razor bie le 
to the correct size ; this obviates the lopsided hole 
which often appears after the edges of the cone have 
been glued, and which renders the cone useless. 

The figure shows the new cone ready to be loweièd 
into position; the two celluloid rings are cemented 
firmly with amyl acetate. Speech coil suspension 

not shown. 

The ribbing at the edge of the cono can be made 
as follows : Bend the paper right back on itèlf 
all round towards the back of the cone at lin. frükì 
the periphery. Then bend it again towards the otit«er. 
edge at a point lin, nearer the rim. Continue-in 
this way until two or three well- defined corruga- 
tions have been made, when the cone is ready' to 
be fitted. 

Book Received 
SHORT -WAVE RADIO AND THE IONOSPHERE. 
By T. W. Iennington, of the Engineering Division, British 
Broadcasting Corporation. Second Edition. Published on 
March 30th, 1050, at 10s. ßd. (postage 4d.) for " Wireless World," 
by flitfe ,h Sons, Ltd. Size Shin. by 51in. (Demy 8vo). 138 pages 
and CI illustrations. 

A1.L 
who carry cru radio communication over long distances 

by short waves -whether professionals or amateurs -must 
be interested in the role of the ionosphere, which is one of 
paramount importance. 

This book presents all the available information in simple form 
so that it is of use to those with only a limited technical knowledge. 
'l'he author is a member of the Engineering Division of the 
British Broadcasting Corporation, aloi has been able to draw 
freely on the Corporation's experiences in the development of 
short -wave overseas services 

The use of mathematics has been avoided, and the physical 
processes involved are explained in simple descriptive language. 
The author has kept the practical side of the subject in mind 
throughout, and shows how existing ionospheric data can be 
applied to everyday problems of short -wave transmission and 
reception. 

This new edition of the work first published six years ago (under 
the title ` Radio Waves and the Ionosphere ") is to all intents 
and purposes an entirely new book. Mr. Bennington has "dm - 
pletely rewritten it it has been reset in new type and 56 dew 
illustrations have been added. 

Contents Include : Preface ; Fundamentals of Long- disNfit'ce 
Communication; Formation and Structure of the lonosphste; 
Radio Waves and the Ionosphere; Measurement of the,Jppo- 
spheric Characteristics; Ionospheric variations- Short,SVe 
Transmission ; Multiple -hop Transmission and lonosiili is 
Forecasting ; Amateur Transmission on High Frequedfies; 
Radio Noise, Ionospheric Absorption, and the Low Limiting 
Frequency ; Ionospheric Storms and Other Phenomena ; 
Conclusion; Index. 
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The Bearded Boys Club 

IT must be very galling to, say, a skilled musician 
to have to go for an audition before a youth 

who probably does not know a note of music or, if 
he does, is too young to express a mature opinion. 
The modern tendency amongst the youthful 
intelligentsia and cognoscenti is towards jazz, 
bebop, hip- wagging, and Harlem music and 
methods generally. A musician in his forties or 
fifties resents being told by one of these curious 
youths, who seem to have descended like a plague of 
locusts upon the B.B.C., that his pedalling was bad, 
or that ho fluffed. the double sharp. No wonder 
Sir Thomas Beecham said recently that if all the 
beards in the B.B.C. were placed end to end, they 
would stretch from Sodom to Gomorrah ! I suggest 
that auditions should be carried out by those who 
have passed the age of forty, and not by sloppy 
youths dressed in suede shoes, corduroy trousers, 
a7id who grow beards to hide the receding asinine 
4çhn. 

This fulmination is a result of a visit to the 
office the other day of a highly- skilled musician 
who, in 1939, gave up his musical practice and 
entered the Army. Up to that time he had been 
giving three piano broadcasts a week, and after 
demobilisation represented himself to the B.B.C. 
in an effort to re- establish his connections. He was 
given an audition, but was told that his pedalling 
was bad -by a callow youth ! He has macle many 
similar applications during the past two years, but 
without results. The B.B.C. has forgotten its old 
skilled servants, and, whilst other industries are 
compelled to re- engage staff returning from the 
Services, the B.R.C. apparently is not under such 
obligation. 

Do these bearded people belong to some secret 
society of which the beard is a sign of membership ? 

I have observed that some of these characters have 
curious political views, and none of them seems to 
work very hard. That may be due to lack of 
supervision in the B.B.C., for it cannot be said that 
all of the staff is overworked. It is very like the 
Civil Service, where the mere thought of working 
eight hours in a day makes the civil servants turn 
in their grooves. Of course, I cannot blame the 
present B.B.C. administration. Their lack of 

,. planning and plurality of departments, the over- 
staffing and the lack of cohesion between the depart- 
ments cannot be eradicated in a year or so, if 

' at all. 

Radio Birmingham 
IT is only fair that Midlandors should expect 

Londoners to undertake a journey this year to 
visit the National Radio Show. Whether they will 
do!so in large numbers remains to be seen. Person- 
AV, `y, I doubt it, for the very good reason that 

rArmingham is not able to accommodate a large 
-iriflux of visitors as is London. As the exhibition is 
Also to be on a somewhat smaller scale than 

Radiolympia, it may not have the same attraction. 
There was something attractively euphonious about 
that word Racliolympia which is lacking in National 
Radio Exhibition. Your " Thermion " will, of 
course, be there, never having missed a show from 
the very commencement of the series. I am as good 
a historian of the radio industry as anyone else, and 
if in the passage of the years I have noticed the 
intimacy of the earlier exhibitions gradually mergo 
into an atmosphere of hard commercialism, I must 
console myself with the thought that it is inevitable, 
and that it has its compensations in the better 
quality of receivers and components, and the 
freedom from charlatanry which characterised some 
of the earlier exhibitions, where almost any swindler 
was allowed to exhibit his racket. The trade is a 
little more choosey these days. However, Midland 
readers who want to join in the annual hobby of 
haunting our stand, to discover the identity of the 
elusive " Thermion " -who is always incognito as 
well as incommunicado -will this year have a 
chance of doing so. For one thing, I want to look in 
under Sutton Coldfield conditions and form a 
comparison with Alexandra Palace transmissions. 

" Pallydrome "" 

I LIKE the Editor's coined word " Pallydrome " 
instead of the somewhat guttersnipe appellation 

" Ally Pally," which smacks of a sixpenny hop in 
the 'Emmersmiff District. I do not know what 
cognomen he will apply when the television studios 
are opened at Shepherds Bush. 

The P.W. Television Receiver 

THE PRACTICAL WIRELESS television receiver was 
demonstrated to me the other day, and I must 

say that I think it superior to most of the com- 
mercial receivers I have seen up to the moment. 
Its picture is as steady as a rock, and although 
operating close to an electric motor and in a steel 
building, it was entirely interference -free. It was as 
good, in fact, as any high - quality homo cinemato- 
graph. I understand that it is to be exhibited at 
the Birmingham exhibition. 

Wire Recorders 

THE latest acquisition in the PRACTICAL WIRELESS 
editorial offices is a wire recorder which has 

replaced the wax record type of recorder hitherto 
used. The publishers of this journal believe in 
keeping abreast of the times. Our publisher, for 
example, keeps in touch with his travellers by means 
of radio, their cars being radio -equipped. At the top 
of Tower House will be seen the transmitting aerial, 
'radiating signals on one of the commercial wave- 
lengths. 

The wire recorder is a completo unit in itself, in that 
you may instantly record and play back, using the 
wire over and over again. You may dictate over an 
existing reèording. 
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Radio Valve Review-3 
The Subject of This Month's Review is Frequency Changers 

Nextended description of the super -heterodyne 
system of reception is beyond the scope of 
the present series, but for the sake of com- 

pleteness its main features may be recalled. 
In the super -het the wanted radio -frequency 

signal, bearing, of course, the programme modula- 
tion, is combined with a continuous unmodulated 
" local " oscillation, i.e., one generated within the 
set, having a frequency which differs from the signal 
frequency by a pre -deterniined amount. This 
difference is, in current practice, usually 465 kc /s. 

As a result there appears in the output of the 
valve in which this " mixing " takes place a 
complex current which includes the following 
components, all of which carry the programme 
modulation : 

(a) A component of original signal frequency. 
(b) A component of local oscillation frequency. 
(c) A component having a frequency equal to the 

sum of the signal and local oscillation frequencies. 
(d) A component having a frequency equal to 

the difference of the signal and local oscillation 
frequencies. 

(e) Various harmonics of (b), (c) and (d). 
By means of a tuned circuit in the output of the 

mixer valve, the " difference " frequency (d) is 
selected, and is then transferred to one or more 
amplifying stages termed intermediate frequency 
amplifiers. 

Thereafter, detection and A.F. voltage and power 
amplification take place in the normal way. 

The advantages of the super -het receiver may be 
briefly súmmarised as follows : 

(1) Amplification at intermediate frequency is 
inherently more efficient than amplification 
at radio frequency. 

(2) If only one I.F. amplifying valve is employed 
the set will include at least five tuned circuits 
-the tuned R.F. circuit and four circuits tuned 
to the intermediate frequency. The selectivity 
of such a set is, therefore, of a very high order. 

(3) This high degree of selectivity is achieved with 
the use of a 2 -gang variable capacitor only - 
the 1.F. transformers have fixed tuning so that 

a a 

k h h 

(I) 

h h f* f-,95 

(3) (4) 

Figs. i, 3 and 4.- Theoretical diagrams of a 
triode -hexode, an octode, and a heptode frequency 

changer. 

only the R.F. input circuit and the local 
oscillator have to be adjustably tuned. 

The stage in which the programme modulation 
is transferred from the R.F. carrier to the I.F. 
carrier is termed the frequency changer stage. 
In principle, it comprises two units -(1) a valve or 
at least an electrodo system which, with a suitable 
circuit, generates the local oscillation and (2) a 
valve or electrode system to which are applied the 
radio frequency signal and the local oscillation, 
and from which is drawn the I.F. signal. These 
two units are respectively termed the " oscillator " 
and the " mixer." 

Separate Valves 
In the original superhets, oscillator and mixer 

were two separate and distinct valves -and there 
are still applications in which separate valves may 
be used with advantage. But in most radio receivers 
oscillator and mixer are usually contained in the 
same bulb, either as two separate electrode systems 
in one ' envelope or a single electrode system, 
part of which functions as the oscillator and part 
as the mixer. 

The oscillator, where this is a separate electrode 
system, is usually a triode, but if a separate valve 
is used it may be a pentode. A circuit employing 
a pentode oscillator was reproduced at Fig. 1 in 
part II of this series of articles. 

Theoretically, the mixer may be of any type, 
even a diode, but normally it is a pentode, or a 
hexode. Where a single electrode system is 
employed as combined oscillator and mixer, it is 
either a heptode or an octode. 

This. article wjll deal only with those frequency 
changers in which all the functions are performed 

i To t F 
Amp'r 

47pF - 

/nput . E. o 
;16.o 

CV/ 

IO e 

T Cp r 

Fig. 2. Basic circuit for a triode -hexode frequency 
changer. 
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in a single envelope, either with separate electrode 
systems for oscillator and mixer or a single electrode 
system performing both functions. 

The fundamental difference between the two forms 
-as used in current receiver practice -is that where 
separate oscillator and mixer sections are employed, 
the R.F. signal is applied to the first grid of the 
mixer and the local oscillation to one of the subse- 
quent grids, whereas those frequency changers 
employing a single electrode system are so con- 
nected that the local oscillation is generated at the 
electrodes nearest to the cathode, and the R.F. 
signal is introduced at one of the subsequent 
electrodes. 

Typical of frequency changers having two elec- 
trode systems in a single bulb is the triode -hexode, 
shown in symbolic form in Fig. 1. Here, k is 

,. the common cathode, and gt and at the grid and 
anode of the oscillator section. In the hexode 
section, g1 is the control grid to which the R.F. 
signal is applied ; g2 and gI are accelerator grids ; 

g3 is connected to gt and it is here that the local 

oscillation is " mixed " with the R.F. signal; 
and ah is the hexode - anode. 

Triode -hexode 
A basic circuit for a triode -hexode frequency 

changer stage is given in Fig. 2. The R.F. input 
circuit, tuned by CVI is conventional and is con- 
nected between the control grid of the 1iexode and 
the cathode. The resonant anode circuit of the 
triode oscillator is tuned by CV2, CV1 and CV2 
being ganged. The padding capacitor CP serves 
to maintain the constant difference between the 
signal and local oscillator frequencies. Tl is the 
first intermediate frequency transforaer, the 
primary of.which is included in the anode circuit of 
the hexode. Primary and secondary tre pre -tuned 
to the intermediate frequency, and the secondary 
is included in the control grid circuit of the following 
I.F. valve.. A similar I.F. transformer is, of course, 
used to couple this valve to the next stage. 

. As an example of the type of frequency changer 
employing a single electrode system the octode may 

Type Y'- 
or( 
F 

Description and 
and Application lh 

(A). 

Oscillator - Mixer 

Signal' 
Grid 

V'tage 
(-V) 

Screen 
Cur- 
rent 

(niA) 

g, 

(ma /V) 

Construction 
and Base V5 

(V) 

Vs 

(V) 

Ir 

(mA) 

Rê 

(KO) 

Vosc 

(V) I 

Va IScr'n 
IV't'ge' 

(V) ; (V) 

Ia 

(mA) 

ra 

(MQI 

Mullard 

1) A.C. MAINS 
TYPES 

<): Equipment Typos 
ECH42 Tricide- hexode .. All -glass 6.3 0.225 100 .2 47 250 85 2.0 3.15 3.15 1.0 .69 

B8A 
TC'H35 Triode-hexode .. Octal Base 6.3 0.3 100 .2 50 :::10 2.0 3 1.3 .6.5 
ECHL1 Triode-heptode .. All -glass 6.3 0.33 100 .19 50 

I100 
250 100 2.0 3 0.2 1.4 .75 

Loctal 
B80 

Replacement Types 
1'sCH3 Triode- hexode .. Side Contact 6.3 0.2 100 an - S:i lun 1.3 .65 

E K:32 Octode .. .. Octal 6.3 0.2 200 2:,n Du 2n 1 0.8 55 
I:KS Octode .. .. Side Contact 6.3 0.2 200 - ':.n sn II 1 0.8 .55 

FC'4 Octale British 7 -pin 4.0 0.05 90 23u 7n 1.6 :Ls 6 
'f.11113 Triode -heptode .. British 7 -pin 4.0 1.45 100 1.0 I 250 In >._5 0.0 1.5 .75 

(2) D.C. A.C. 
MAINS TYPES 
Equipment Types 

IICH42 Triode- hexode .. All -glass BSA 14.0 0.1 100 2 47 200 84 2,0 2.55 1.25 .69 
DCH21 Triode- lieptode .. All -glass 20.0 0.1 100 .05 50 200 100 2.0 3.5 0.5 1,0 .75 

Loctal base 
BSG 

CCH35 Triode -hexode .. Octal base . 7.0 0.2 100 50 250 00 2.0 3 1.3 .65 

Replacement Types 
FC13 Oetede .. .. Side Contact 13.0 0.2 90 8.4 200 70 1.5 1.6 s .6 
l'C13C Octodo British 7 -pin 13.0 0.2 90 S.4 200 70 1.5 1.6 

,1 8 .6 
TH21C Triode- hexode .. British 7 -pin 21.(1 0.2 1311 20 250 7(1 1.5 4.(1 6.0 1.0 
THSOC Triode- hept.ode .. British 7 -pin 29.0 0.2 100 8.0 250 00 2.5 3.25 6.0 .75 

(3) BATTERY 
TYPES 

Equipment Types Vl It 
Dñ01 Hept-ode .. All- glass137G 1.4 0.05 67.5 .25 100 - 90 67.5 0 1.6 3.2 0.6 .3 
DK32 Heptode .. .. Octal base .. 1.4 0.05 45 .35 200 - 90 45 0 .6 .7 0.6 .25 

Replacement Types 
KCF30 Triode- pentode .. Octal Base .. 2.0 0.2 100 - - 8 120 40 0.3 .55 .95 .285 
KK32 Octode .. Octal Base 2M 0.13 135 - 8.5 135 45 0.5 0.7 0.7 2.5 .2 
FC2 Octode .. British 7 -pin 2.0 0.1 135 - - 7.3 135 70 0 0.95 3.75 .2 
FC2A Octode .. British 7 -pin 2.0 0.13 135 - - 7.5 135 45 0.5 0.7 10.7- 2-.5 .27 
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be quoted. These valves are sometimes termed 
" electron -coupled " frequency changers. 

In the symbolic diagram, Fig. 3, k is the cathode, 
g1 and g2 serve respectively as the grid and anode 
of a triode oscillator, g3 and g5 are accelerator grids, 
and g4 the grid to which the R.F. signal is applied. 
The sixth grid, g6 is a suppressor grid and performs 
the same function as the suppressor grid in a pen- 
tode ; a is, of course, the anode. The heptode is 
similar to the octode but there are only five grids, 
the usual form being as indicated in Fig. 4, the first 
accelerator grid serving also as the oscillator anode. 

A basic circuit for a heptode frequency changer 
ie given iii Fig. 5. 

It must not, be thought that the sole function 
of frequency changers of the types described is to 
generate the local oscillation and to perform the 
mixing process. The mixer section of a frequency 
changer is equivalent to a pentode or hexode, and is 
therefore capable of a very substantial degree of 
voltage amplification, and in this way the fre- 
quency changer contributes to the overall sensitivity 
of the receiver. 

The sensitivity of a frequency changer is indicated 
by the ratio between the I.F. component of the 
anode current and the R.F. signal voltage, a ratio 
termed the conversion conductance. It expresses 
the change in I.F. anode current (in milliampere-, 
or micro amperes) per volt change in control gril 
voltage, As the conversion conductance depends 
upon the value of the oscillator voltage it is necessary, 
when giving the conversion conductance, to specify 
the oscillator voltage, or what amounts to the same 
thing, the oscillator grid current and grid leak 
resistor, the product of which is a measure of the 
oscillator voltage. 

It is not quite so easy to set out in convenient 
and compact form the leading data on current types 
of frequency changer, partly because there are so 
many different kinds- triode -pentodes, triode- 
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hexodes, heptodes, octodes, etc. -and partly because 
performance greatly depends upon correct choies 
of very many circuit constants. The tables one 
p. 245, however, have been compiled from manu -. 
facturer's published data and will serve for general 
comparison. 

Tho mixer sections of frequency changers are 

Input 

ïó,F 
Amp'r ' 

9¡ 

IF 
a T LT- 

H.T.- _> 
L.77* 

AMC. 

Fig. 5. Basic circuit for a heptode frequency 
changer. - 

usually designed with variable -mu characteristics 
so that A.G.C. can be applied to the frequency 
changer. In the tables, the value of the conversion 
conductance is that corresponding to maximum *. 

sensitivity under the stated conditions. 

P.T.F.E. 
POLYTETRAFLUOROETHYLENE, known also 

as P.T.F.E., or Fluon, is a resin -like substance 
with valuable properties as an insulant, which is 

coming into use in radio and associated industries. 
The polymer was first produced during the course 
of work on new refrigerants. Further development 
work was undertaken in 1943, by the Du Pout 
company, in the United States of America, at 
which time pilot plant production of. commercial 
quantities of the resin for war purposes was com- 
menced. Since the termination of hostilities, the 
polymer has been produced in England by Imperial 
Chemical Industries, Ltd. 

P.T.F.E. is produced by polymerising gaseous 
Tetrafluoroethylene under pressure, and in the 
presence of a catalyst to yield a solid granular 
polymer, which is a very stable substance. It is 

unique among organic compounds in its chemical 
inertness, in its toughness over a wide range of 
temperatures, and in its low dielectric losses over a 
wide range of frequencies. 

The resin withstands the attack of all materials 
except' alkali metals. It can be boiled in alkali 
hydroxides, hydrofluoric acid, fuming nitric acid or 
aqua regia with no change in weight or properties. 
.t also resists the attack of all high- boiling solvents 

and other organic compounds. This inertness is 

explained on the basis of its molecular structure, 
shows each carbon atom shielded by a 

fluorine atom. 

General Characteristics of P.T.F.E. 
P.T.F.E. resin has no true melting point. It 

decomposes slowly from its solid phase at 327 deg. 
C., accompanied by a sharp drop in strength. 
Yielding first the gaseous monomer, it gives off 
other gaseous fluorine derivatives at around 400 deg. 
C. Minute amounts of fluorine -containing gases 
escape at temperatures above 205 deg. C., and since 
the toxicology of these gases is not fully understood. 
good ventilation must be provided. 

The material has zero water absorption, high 
impact strength and form stability, a far greater 
resistance to chemicals than either gold or platinum, 
and retains its strength and dielectric properties 
at temperatures ranging from minus 100 deg. Cato 
plus 288 deg. C. Its tendency to cold flow under 
pressure is not excessive. . 

The electrical losses of P.T.F.E. are substantially 
constant over a frequency range of 60 c,p.s. to at 
least 80 mc.p.s., and are lower than those of poly - 
styrene and polythene. Its resistance to surface are - 
over is good and, on failing, it vaporises instead 
of carbonising to leave a conducting path. 
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/1) \ Retail Ire 
without piel:-,,1, \ \ c13-13-0. 

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 & CO. (ENGINEERS) LTD: 

WELL GREEN LANE BRIGHOUSE YORKS. 

A isseur 
PRODUCT 

THIS MONTH'S 
G2AK. BARGAINS G2AK. 

fLT. BATTERIES.-These are heavy duty. 157v. plus 5.2v.. 
in sealed metal cases 1011n. x 4fin. x 4in. weight. nibs. These 
are special mercury type batteries and are first -class value at 
8,8. plus 116 postage. ILR. HEADPHONES, 8/8. 
\tOVtNG- (-(111, HEADPHONES. 411. 
NIOVING -COlt. HAND MICROPHONE with switch handle, 
3'11. Above two items together. 8, -. plus postage li -. Trans- 
former for above items, 2,- each. 
('O- AXIAL CABLE, tin. dia., with Pye plug each end, 13ft., 
2'6. 
('O -AXIAL CABLE, fin. dia., 70 -ohm. 8d. per yard, postage 
1:6. 
TWIN FEEDER, 80 ohm. 5(1. per yard. TWIN RIBBON 
FEEDER, 300 ohm, 5d. per yard, postage 116. 
ME'CERS. -50) microamps, scaled 0 -15 -600. 5/ -. 
('OIL PACKS. -L. M. and S. bands, dust -cored. Brand new. 
boxed with instructions. 22/6. 
POWER TRANSFORMERS. -320/320v. 130 m.a., 6.3v. 5a., 
CT 5v. 3a., Primary 200250v. 50e., drop -through type. 22 6. 
post 16. 
TUBULAR CONDENSERS.-.01. 5kv.. 1/6 : .02, ekv., 2' -. 
VIBRATOR PACKS. -Input 6v., output 150v., 40 m.a., com- 
plete with all smoothing (metal rectifiers). 17/6, post 1/6. 
VIBRATOR PACKS. -12v. input, output 300v. at 100 ma.. 
fully smoothed. 19,6, plus 1/6 post. 
SPECIAI. VALVE OFFER. -6J6, 1216 each. or £1 per Pair ; 

6AK5, 10'- each, or 17/6 per pair ; 807, 4 for £1. All are new 
and boxed. 
COILS. ETC.-Deno T.R.F., L. & M.W.. 6/6 pair. All other 
Renco products in stock. Douglas D5 dual -range coil with 
circuits, 5' -. Osmor coil packs. 33' -. Wearite "P" coils, 31 -. 
Midget S.F. coils. 16./6 pair (465 kc's). 
SPEAKERS.- 21ín.,12111: 31ín..13!11: 810., 15'- ; 10in., £1. 
Carriage paid on all orders over £1 except where stated. Please 

include small amount for orders under £1. 
PLEASE PRINT YOUR NAME AND ADDRESS. 

CHAS. H. YOUNG, G2AK 
All Callers to 110 Dale End, Birmingham 

CENTRAL 1635 

Mail Orders to 102 Holloway Head, Birmingham 
MIDLAND 3254 

247 

E.M.I. EQUIPMENT 
of special interest to 

AMATEURS AND 
EXPERIMENTERS 
AT ATTRACTIVE PRICES 

Including 

AMPLIFIERS 
MICROPHONES 
LOUDSPEAKERS 

Only limited quantities available -full 
details and prices from 

E.M.I. SALES & SERVICE LTD 
AMATEUR DIVISION 

HEAD OFFICE, HAYES, MIDDLESEX 

G ARDNERS -?aDio'y 
will be pleased to send you a 

complimentary copy of their 
NEW 28 PAGE BROCHURE 

describing the 

SOMERFORD " 
MAINS TRANSFORMERS 

including the new types 

" BURLEY " and " HENGIST " 
POS. THIS COUPON TO -DAY 

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

Please send me your New 28 page Brochure 

Name 

Address 
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PRATTS RADIO 
1070. Harrow Road, London, N.W.10 (Nr. Scrubs Lane). 

l' 1. CADbroke 1734 A M P LIF IERS.- 
read y for use. Model 

1 \ ClOE (illustrated) 
10 watt 4 valve unit. 
neg. feedback, separ- 
ate mike stage and 
separate mike and 
gram. inputs. 2 
faders and tone con- 
trol. Input volts. 
mike, 002 v.. gram. 
21 v., £811816, (car - 
riage, 5l -.) Model 

AC18E. -o valve push -pull unit, output 18) watts. separate 
mike stage and separate mike and gram. inputs. 2 faders. 
and tone control feedback over 3 stages, input volts, mike 
.003 v., Gram. .3 v £13/19/6 (carr. paid). Model U10E. -0 
valve, 10 watt unit, spec. as AC18E, £111110 (carriage 5/ -). All 
above are complete with case and chrome handles. Inputs can 
be mixed and faded in or out as required. All match 3, 8 and 15 
ohm Speakers, 4 watt gram. Amplifier chassis, AC4C. AC or 
U4C. A.C.,D.C 3 valve, output by 3 ohm speaker, £4/1918 
(carriage 2/6). Superhet 3 wave 3 valve tuning units. 89/7!8, 
tax paid. Stamp for details of all above. 
SPEAKERS.-P.M., L /tr., W.S., 211m. 15/6 ; Rola min 1616 : 

Truvox. 121n. (3 ohm.), 37/6 ; Plessey. lin.. 10'- ; Mn.. 1119 
10in.. 17/6 : Rola 6)ín -, M.En, (700 ohm field), 101- ; Goodmans 
8in.. 16/6. 
VALVES.-Brand new 6J5, 6K7, 524, 6J7, 5/9 each ; 655, 6K8. 
6V6, 6Q7, 5154, IC5, 6F6, 8C5, 6/- each ; 1S4, 1S5. 1T4, 1R5, 807, 
3Q5. EF39, all 818 each. 
Variable Condensers. -Long shaft..0005,2 -gang, 4:3 ; 3 -gang, 
6/9 : dielectric, solid, .0003. 314 ; .0005, 3/6 ; presets, 50pf, 4d. 
1409f, Bd. ; 100+500pf.. 1 / -. 
Coils, etc. -Denco L and KW. with reaction, 68 pair. ; Wear - 
ite " P " coils. 3/- edch ; Osmor " Q " coil packs, 33/- ; 

Wearitc M400B 1.F's, 1016 each. 
Transformers.- Speaker transformers, Pentode (61/6, etc.), 
311. ; midget for 154/354, etc., 3111 ; 5 watt 6 ratio, 7; 6. Con- 
densers.-Plessey, 16 a 32 x 8 x 450 v., 4/9 : 25 mfd. 25 v., 11d. 
each; Hunts small. 8x 450 v.. 2/8; 32x 32x 350 v., 416 ; 32x 
350 v-, 3,9 ; T.C.C. 25 mfd. 12 v gd. ; 4 mfd. 500 v., 1,6 : B.1 
cardboard, 8x 550 v., 313: 8x8,419; 8x16,8 / 1x350 v., 
01 x 1.000 v., 21- doz. ; .0001/2/315..05, .5 mfd., 6d. each. 

Miscellaneous. -Octal bases, Paaolin. 4d: ; Amphenol, 
6d. ; B7G, 9d. ; Voltage droppers, .2 a, 920 ohm. .3 a, 300 ohm, 
with FT and adjustors, 4/6 each ; Line cord, 3 way, .3 a. 60 ohm 
FT.. 11- yard. Volume controls, all values, 2:9 ; with sw., 4.6. 
Chokes. 60 m.a. 20 hy., 616 : 90 m.a. 10 hy.. 1018. 
All goods new and unused, post free over £1. C.O.D. or C.W.O. 

11 I G H VOLTAGE CRYSTAL SET COILS. 
PAPER CONDENSERS. 51.W. only. Boxed with 
0.3 mid. 3 kvw. 2)iu. circuit, 2'3. TUNING 
s Ills. s Illn. high, CONDENSERS. .0003 
excluding terminals and mfd. Air spaced, 9/6. 
flange. 4/8 each. Midget bakelite, 513. 
0.1 mid. 3 kvw. 311n. s TERMINALS. Screw 
)in. s ::in., excluding down typo, 1/- each. 
flange and terminals. Red and Black. 
OilAlled " BATHTUB " BAKELITE SHEET. 
Condensers. 0.1 mfd. gin. a 4in., 2/5: Sin. x 
1 kvw., 1/3 each. fin., 31 -; gin. s Sin., 
Aerial Strain Insulators. 3/7 ; gin. s 1010., 9/2 ; 

Glass ribbed type. lin. sin. a 10in., 51 -; Sin. 
overall, 1/8 each. Throat s 12in., 5/10. Black 
Microphones. Complete lin. pin. a ßie., 3 / -; 
with strap cord and 1.2ín. x Sin., 3/9. 
Plug, 2/9. CRYSTAL ALUMINIUM CHASSIS. 
SETS, De -luxe type With reinforced corners. 
with serol- permanent 18 SWO Min. deep, 
detector. M.W. only. gin. a 41e., 5/2; Sin, 
Finishedinwhitebakellte x 'in-, 7/ -; 10in. a gin., 
and made to resemble an 9/5; 12ln. x Nis,, 10/5 
American Midget Re- t2In. a Sin., 11 / -; 
ceiver. 15/9. Standard 16In. s Sin., 12/- 
type with" eatswhisker" 18in. s loin., 13/3. 
type detector. M.W. 3in. deep. Sin. s gin. 
only. Finished in black 5/6 ; 10in. a 81n., 9/8 
bakelite, 10/9. HEAD- 121n. a Sin., 1018 
PHONES. Balanced 14in. a 91n., 13/6 
armature 600 ohm., with 1610, a 10ín., 14/3 
cord and plug. 5/9 per 181o. s 12in. 17/3 
pair. Browns type " R " MORSE KEYS. Practice 
2,000 
Both 

30/9 per pair, type. All parts in brass 
Bth o spec are ideal for on polished wood base. 

e with crystal sets. 8/3. MINIATURE OUT - 
A E R I A L WIRE, PUT TRANSFORMERS, 

Peree Plastic- 
celvero, matches 334/3V4 

re- 
covered 50, oil 41-. 
CRYSTAL DETECTORS. ORS. valve to 3 ohm speaker, 
Semi- permanent type, 4/8. MIDGET P.M. 
panel mounting, 3/9. LOUDSPEAKERS. 
Catswhisker type, leas Celestion. 211n. 3 ohm, 
crystal, 3/-. Packet voice coil, 28/3. Plessey 
containing crystal and 5ín. 3 ohm voice coll. 
cats whisker, 9d. 18/9. Truvox elliptical 

GOODS CAN BE SENT C.W.O. or C.O.D. 

x tin 21in. deep, 
3 ohm voice roil, 19/6. 
MIDGET VALVES. ill;. 
15 /10. 1T4, 14/ -. 153. 
15/ -. 354, 3V4, 14; -, 
SCREENING CANS. 
Midget for IT4 type 
valves. 3 piece type 
for octal valves, 2/3. 
ENAMELLED COPPER 
WIRE. lib. reel.. 16, 
17, 17, 1.1, 20 :WG, 
2(8. 21 a 2 2 ,W0,, 2 6. 
23 s 24 51114. 2.9. 
26 and 27 s \\ R, 3'-. 2s, 
29 and 30 F\\ 1:, 3 2. 
33 SWG, 3/3, 3 :14 
and 35 SWG, 3/7. 36 
and 37 SWG, 4 / -. 35 
nmi 39 SWG, 4.3, 40 
SWO, 4/8, DOUBLE 
SILK COVERED COP- 
PER WIRE. 23 SWO. 
13. 26 SWG, 2/5. 25 
SWG, 217. '10 SW'tl, 2/9. 
32 SWG, 3/1. 84 SWO, 
3/5. 36 SWG, 3/7, 
2 oz. REELS, DENCO 
POLYSTYRENE SOLU- 
TION. Ideal for doping 
mils. Low loss and 
damp resisting. lax. 
bottles, 1,3. 2 oz., 2/7. 

TUNING CONDENSERS. 
Twin cane. 300 p.f. 
less trimmers, 66. R.F. 
E.H.T. UNITS. Haale- 
hurst - giving 3/8 kv. 
E.H.T, horn 300/400v. 
H.T. and 0.3 volts L.T. 
by means of 6V6 
oscillator and EY51 
rectifier. Fully Insulated 
and screened, 96,6. 
in pri, -I' p 't 

VALLANCE'S. Valiance & Day ison 
Ltd., Dept. P.W. 

144, Briggate, Leeds 1. 'phone 29428/9. 

JUlié, 1450 

THE HOUSING PROBLEM 

WE HAVE THE ANSWER 

We can supply attractive and well -built cabinets 

your design for housing sound equipment. 
Almost any finish can be supplied, and a wide range 

of veneers enables us to match existing furnishing 
schemes and styles. 
Why not send us a sketch of your requirements, 
or better still call and see us. 

A fully illustrated leaflet' describing our range of 

Loudspeaker Cabinets will shortly be available. 

May we put your name on our mailing list, to 
receive this and future leaflets to be issued? 

ROGERS DEVELOPMENTS Co. 
106, HEATH STREET, HAMPSTEAD, 

LONDON. N.W.3 

Tel. : HAMp<_tc d 6901 

MAINS 

RADIO 

with 
LOUDSPEAKER ! 
AC3 midget radio -covers medium wave 
band, home and light. moving coil speaker 
slow motion tuning. 2 valves-H.F. and 
output. Diode detector, Metal rectifier 
mains transformer. Suitable for A.C. 
mains 200 /250 v. The new Army unit T18 
contains everything necessary to rebuild this fine receiver 
from easy -to- follow blue -print. There is nothing else to buy. 

* WONDERFUL SPEAKER BARGAIN 
This Is a beautifully made 10in. P.M, Speaker, a real precision 
product made by a very famous firm you will recognise imme- 
diately. It is undoubtedly a 10in. speaker with a 12ín. quality 
reproduction. and has these special features: (A) a solid diecast 
frame, (B) a dustproof speech coil arrangement. and (C) a patented 
speech coil suspension which gives wider frequency response. 
Speech coil is normal 2.3 ohm impedance. The correct retail 
price of this speaker fc 35, -, but we are able to offer them, while 
stocks last. for 1618 each, plus 2/6 carriage and insurance. 
CONSTRUCTORS PARCEL (A). Heavy gauge metal chassis, ut 
out for 5 valve superhet. Size 141n. x 6ín, x 2ín. Mains transfer er 
(250- 0 -250v. at Boma. 6.3v. at 3 amps., 5v. at 2 amps,) L. M. an S. 
scale size 7ín. x 5ín., back plate. supporting brackets. pull -s 
drive drum. pointer. two -speed spindle. complete with instructs s, 
Constructors Parcel (B) as for A but with 4v. type transfo r, 
same price. Constructors Parcel (C) as for A but without m 'ns 
transformer, 616. plus 1/6 post and pack. 

MAIL ORDER ONLY 

29'6 
nus 218 carr. and 

insurance. 

THE INSTRUMENT CO., 
it, OUNNERSBURY LANE. ACTON, W.3. 
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One -valve Signal 
A Self- contained Test Set Covering from 

By T. W. DRESSER 

WHILST it would appear that a signal generator 
is an essential part of the equipment of 
every real radio enthusiast it is a fact 

that many still trust to the hit -or -miss method of 
tuning a receiver by ear. The idea may be fine 
and dandy on a powerful medium -wave station - 
although even then it is a pretty safe bet the 
alignment is a mile out -hut on short waves it is 
hopeless to attempt to get the utmost out of the 
set by such means : a signal generator becomes a 
necessity, and the fact cannot be emphasised too 
strongly. 

' Ve have printed many articles on this subject 
apd have given a variety of designs suitable for 
a ateur construction. In general, the majority 
o these designs followed standard practico in 
that they almost invariably used one valve as R.F. 
oscillator with a separate valve as audio oscillator, 
a d often involved the use of a commercial coil 

it which undoubtedly raised the cost considerably 
d also dampened the zeal of the keen constructor 
o likes to know what is in his unit, and as a 

direct consequence prefers to build it himself. 
' e writer offers no apology, therefore, for present- 
', g the circuit of yet another signal generator, 

ich the constructor can build at very low cost, 
*ad which demands the minimum of bought 

L/ 
G ó 

( 3 Po /e 6 Way 
Switch 

Generator 
5 to 206 Metres 

components. Further, the fact that only one valve 
is used ensures low replacement costs, no small 
consideration where the builder's pocket is inclined 
to be shallow. The generator has been designed 
around a heptode valve and the circuit schematic, 
Fig. 1, shows it used with a 6SA7 valve, which is 
readily obtainable on the surplus market, but with 
a simple 'modification it can be used with a 1R5. 
The essential difference between the two is simply 
one of current consumption ; the 6SA7 requires 
6.3 volts at .3 amps and 100/250 volts at 9 to 12 
mA. for its best operation, while. the 1R5 functions 
happily on L3 volts at .05 amps and 90 volts at 
4.7 MA. H.T. But with either valve the generator 
functions quite well, with no apparent difference 
in performance. 

The choice of valve is, therefore, left to the 
reader and circuits are given for both valves. 

The heptode, as has already been stated, is used 
as an R.F. oscillator. The coils used are simple 
tapped coils, readily wound without complications, 
and they do cover the stated range shown in Table 1 

which also indicates the turns, gauge of wire and 
spacing. A departure from the orthodox is shown 
in the A.F. oscillator, which is simply a standard 
neon tube and functions automatically when the 
generator is switched on. Moreover, as the neon 

A, 2 
25Kf1 

0/,uF 005¡0F 2KC1 2watt. 
250 v. 

50 /0 
KCl Kfl 

Rectrfier 

o 

2301 
AC 

50 
Kfl --o s-' 0005¡rF 

00 /50 

Tuni9 / PF 

Fig. i.- Theoretical circuit of the generator. 
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lights up in use it can also be used as an indicator 
light if desired. An ideal tube for this purpose is 
the G.E.C. " Tuneon " of which there have been a 
number on the surplus market at a reasonable price. 
However, practically any neon lamp will do pro- 
vided it is not the type with a resistor in the base, 
and that the writer used was one obtained from a 
piece of American equipment, a NE16 /NE4S. 
The audio signal from the neon is injected into the 
signal grid of the heptode R.F. oscillator through 
contacts on the first position of the two polo two -way 
'selector switch. With the switch in this position 

T.t 

6SA 7 
6.3v. 

WS,lJJ! 

Rectifier 

/6/.iF 16pF 

23Ov. 

750 f1 Line Cord 
or Mains Dropper TO//F Mica 

Fig. 2. -An alternative power supply. 

modulated R.F. is available at tho output socket, 
A2, the actual ,voltage available being controlled 
by the potmeter antennator K in the diagram. 
In the second switch position, unmodulated R.F. 
is obtainable at A2 and A.F. at Al. 

Six Bands 
In order to provide reliable calibration points on 

short and ultra -short waves, six wavebands are 
used, five of them covering 5 to 206 metres and the 
sixth covering the medium waveband, with an 
extension by means of a trimmer to include the 
465 to 473 kc /s I.F. frequencies. Thus each band 
of a few metres only is spread right across the dial 
and the accuracy of calibration is consequently so 

Coil Metres Turns -- auge Spacing TPoint 

L/ 5 -12.6 2 /8s.w.9. 
Enam. 

Wire 
Diem. 

/ Turn 2 

L2 /1 -22S 5 /8sw9. 
Enam. 

Wire 
Di em. 

//, urns 2 T 

L3 2/ -49 /3 20 s w. 
Enam. 

Wire 
Diam. 3i Turns 2 

L4 47- 98 29 24 swg. 
Enam. 

Wire 
Diam. 7 Turns 

L,ç 96-200 70 28 swg, 
Enam. 

C lose 
Wound /8 Turns 

L6 /98 -650 //5 32Esw.9. Close ose 
d 

29 Turns 

Start 

-4 From Earth End Of Coil 

Tap 

Earth, 
End L 

Fig. 4. -Coil details. 
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much greater, quito apart from the fact that it is 
possible to set up a frequency on a repeat alignment 
with a fair assurance that it will still be oh. the 
same setting, which is not always possible on, 
cramped scale. Provision of a signal on 5 metres 
will be found useful on amateur transmitting 
gear and can also be used to some extent in aligning 
Tv receivers (on which it is proposed to base, a 
future article), while the absence of a long -wave band 
is of no great moment. The majority of readers, 
it is felt, are primarily interested in short and 
medium waves and, moreover, the writer is firmly 

Output 
Potmeter 

Fig. 3. Chassis layout. 

On -Off 
Switch _. 

convinced that long waves have had their day and 
will disappear from the radio spectrum when some. 
one gets around to it ! 

The power supply follows normal practice but 
uses probably one of the smallest mains trans- 
formers. The total power required for the 6SA7 
for both filament and H.T. is 4.9 watts and the size 
of the transformer core is 21in. X fin. x din. stack! 
For the original model laminations from 'a midget 
O.P. transformer were used and proved very 
satisfactory. 

For the 1R5 the current drain is somewhat less, 
of course, and the core will accommodate the 
windings even more easily. Incidentally, a . word 

/8Kt) 47Kf1 

IRS 

Adjust Until 
Heater Voltage Is 

Correct Then 
Substitute 

Fixed Resistor 

250 n 
Wire wound 

_Rectifier 

a 
í20v.ó 

JOmA. 8 a a a a 
y C, 

Fig. .-Modification for using a IR5 valve. 
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of warning is necessary here. To ensure reasonable 
life from a 1115 the filament voltage must not exceed 
1.3 volts at any time. A careful check should be 
macle when the signal generator is completed and 
any excess voltage reduced by a shunt resistor. 
Half -wave rectification is used in the H.T. circuit 
and a meter rectifier capable of carrying 5 to 10 mA. 
will servo adequately as well as assist in keeping 
down the size of the unit. 

D.C. Supplies 
An alternative power supply circuit is given in 

Fig. 2 for those readers who are on D.C. mains, 
and while it will function equally well on A.C. 
there is no saving in cost over Fig. 1 due to the higher 
rating of the rectifier and the cost of line cord. 

The prototype was built on a chassis lin. X 4in.:< 
cut from 18 s.w.g. aluminium, with a front 

panel 7iu. X Sin. of the same material. Most of 
the front panel, incidentally, was taken up by the 

chal ! No snags were encountered either in the 
building or in the testing. The generator was 
calibrated by the usual zero beat method. A 
signal from a reliable commercial generator was 
injected into a receiver tuned to the generator 
frequency, together with the signal from the one 
valve generator. The tuning of the latter was then 
adjusted until the null point was found in the beat 
of the combined signal. In the absence of a good 
signal generator the instrument can be calibrated 
against B.B.C. transmission on 13, 16, 19, 25, 31, 41, 
49 metres, and the Light and Home programmes 
on 247 and 330 metres, and against strong amateur 
signals on 10, 80 and 160 metres and also against 
Sutton Coldfield T.V. signals on 5 metres. Pro- 
vided some care is taken calibration against these 
signals will not materially differ from that obtained 
against another signal generator and will provide 
sufficient check points to allow the entire dial 
ultimately to be marked in. 

A Radioçrctm for -Export 
AN interesting example of how a product has 

been designed for the needs of the export 
market is given by a club -model radio 

gramophone made by The General Electric Co., Ltd. 
In response to the requests of a number of overseas 
customers, the G.E.C. has produced a large auto- 

, =We radio -gramophone assembly of high power 
output, with self -enclosed loudspeakers for local 
use, external loudspeaker output terminals and 
external microphone input terminals. The whole 
apparatus is capable of handling high- quality 
speech- and music and incorporates full public 
address facilities in a cabinet which has the styling, 
of high -grade furniture and which includes space 
for record storage. It has the simplicity of 
operation of a domestic radio -gramophone. Typical 
usos for this radiogram would be in hotels, medium - 
sized dance halls, indoor public functions in 
assembly rooms and the like. 

Two featurea which have been included especially 
to appeal to the export market are that alternative 
radio chassis can be fitted into the cabinet such as 
the " Overseas Seven " model or the " Super 
Bandsprad " model or the newly- introduced 
G.E.C. Communications Receiver (BRT. 400). 
The second feature is that the design is such that 
the equipment can be supplied complete, or the 
basic units can he shipped abroad for local assembly, 
which allows the use of cabinets made from woods 
available locally and chosen to fit the customers 
decorative schemes. Where the cabinet is manu- 
factured abroad, detailed drawings of its design are 
sent together with full instructions for the assembly 
and interconnection of the various chassis. This 
ensures that any of the company's overseas branches 
or agents will be able to instal an instrument which 
is identical in design and performance with that 
made under the supervision of the company's 
technicians in Great Britain. 

As normally supplied, the radiogram is fitted 
with a 30 -watt output amplifier capable of feeding 
6 to 40 loudspeakers, and a " Garrard " automatic 
record changing unit with a miniature high- fidelity 
pick -up. If desired, a 00 -watt amplifier can be 

supplied, capable of supplying twice the above 
'number of loudspeakers. 

Ancillary apparatus recommended is the G.E.C. 
moving -coil microphone complete with floor 
stand, and the " Multibeam " loudspeaker. This 
loudspeaker can be finished to match any decorative 
scheme. 

The moving -coil microphone is very suitable for 
general announcements and for the use of an M.C. 
during dances where gramophone records provide 
the music. 

Provision is made for three external loudspeaker 
circuits controlled by keys on the control panel. 
Two " Multiheam " loudspeakers could provide 
music in the dancing area and the other two cir- 
cuits could feed smaller loudspeakers for low -level 
music in lounges or in the restaurant. 

A brief specification of the radio- gramophone is 
given below 

Power output. -30 watts, normally 60 watts, 
to order. 

Mains input.-190/250 volts or 95/130 volts 
A.C. 40 -60 cis, via an autotransformer. 

Power consumption. -200 VA average (depends 
on the combination of units). 

Dimensions. -53in. wide by 44ín. high by 21in. 
deep. 

Weight. -3 cwt. approximately. 

WORKSHOP CALCULATIONS 
TABLES AND FORMULÆ 

Eighth Edition 

F. J. CAMM 
A handbook dealing with methods o calculai on, solutions .o 
workshop problems, and the rules and formulae necessary in 
various workshop processes. It contains all the information 

a mechanic normally requires. 

From all booksellers, 61- net, 
by post 616 from the publisher, 

GEORGE NEWNES, LTD. (Book Dept.), 
Tower House, Southampton Street, W.C.2. 
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rS article describes the design and operation 
of an instrument to measure small con- 

s 
densers of from 1 pF to approximately 

1,400 pF. Good accuracy is obtainable on all values 
above about 10 pF, lower values are indicated 
approximately. 

Since high stability silvered mica and silvered 
ceramic condensers of close tolerance are now quite 
common in radio receivers, it is very important to 
be able to say definitely if a condenser is within 
its limits, and whether it will, at R.F., in fact 
behave as a true condenser, and not have a con- 
siderably smaller effective capacitance. 

The conventional impedance bridge found in 
most service workshops gives only a rough indica- 
tion of the smaller condensers, and, most serious 
limitation of all, only measures at a very low 
frequency, usually only 50 e,1s. 

Principle of Operation 
The instrument works on the following principle : 

a variable frequency oscillator tuned by a calibrated 
variable condenser is heterodyned against a R.F. 
signal ; the unknown condenser is then connected 
across the C.V.Ç. and the amount by which the 
C.V.C. must be reduced in capacity to beat again 
with the R.F. signal, is a measure of the unknown 
capacitor. 

Practical Design 
Referring to Fig. 1, V1 is an EF50 pentode in a 

Hartley oscillator circuit. L1. is the oscillator coil. 
C.V.C. is the calibrated variable condenser, the 
method of calibration being described later. S1 
selects the range of cap4city which- can be 
measured in four ranges, viz.:' 

Range 1 .. 0 to 360 pF 
, 2 .. 360 to 720 

3 .. 720 to 1,180 
4 .. 1,180 to 1,430 , 

The only components which require special mention 
are C.V.C. which is a 2 -gang 180 pF section variable 
condenser of rigid construction taken from the 
tuning pack of an ex- R.A.F. 1154 transmitter. The 
EF50 was bought for 3s. 6d. from a war -surplus 
dealer. The slow- motion dial is a type now widely 
offered for sale at about 7s. 6d. This particular 
one was an ex- R.A.F. dial by Muirhead, engraved 
0 ° -1SO° in two deg. steps. All fixed condensers 
associated with the tuned circuit are of the silvered 
mica high -stability type by U.I.C. The four 
trimmers, C1T -C4r, which set accurately the range, 
are air -spaced typos taken again from ex- service 
equipment, this time an ex -Army No. 11 trans- 
mitter- receiver. 

Stable Working 
The instrument is run for half an hour to stabilise 

it, then switched to Range 1 and C.V.C. turned to 
maximum. On placing the aerial wire of a set 
receiving the 1,151 kc /s B.B.C. Northern Ireland or 
North Regional programmes a whistle should now be 
heard. If not adjust C1T until zero is obtained. 
Next, take a 500 pF 3 -gang condenser and strap all 
three sections; connecting it across the X terminals. 
Turn C.V.C. to minimum capacity and adjust the 
gang precisely for 'zero beat ; more than one whistle 

R.F. Capc 
A Useful Test Instrument 

may be found, so choose the strongest one. Next 
switch to Range 2 and turn C.V.C. to maximum, 
leaving the gang undisturbed. Adjust C2T for zero 
beat. This procedure is repeated for Ranges 3 and 4. 

The four ranges of the instrument are now set 
up without gaps or overlaps ready for calibration 
to read from 0 pF to 1,430 pF. This method is 
adopted both for initial and ultimate simplicity 
in use so that only one calibration chart is needed 
for all four ranges. We can now calibrate Rango I, 
the " master range) The calibration is done by 
turning C.V.C. to 
maximum and setting 
to Range 1, when a 

` beat " of a few c/s 
should bo heard from 
the set. A number of 
close tolerance silvered 
mica condensers up to 
360 pF are then taken 
and connected in turn 
across the X terminals, 
and the new setting of 
C.V.C. needed to re- 
turn to zero beat is 
noted for each. For 
the greatest accuracy 
as many condensers of 
the same nominal 
value should be used 
for each setting, and 
the average of the 
settings of C.V.C. 
taken as the correct 
one. Finally, the 
exact " swing " of the C.V.C. is obtained by 
paralleling several silvered micas until the 
must be reduced exactly to minimum to restore 
zero beat. This value is most important, and shcnlil 
be obtained via several different combinations of 
silvered micas, and the average valué taken as the 

An undercha; 

Range 
Switch 
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Modulation) - 
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city Meter 
By R. K. QUIGG 

correct one. With care, it should be possible to 
measure the " swing " within 3 or 4 pF of the 
correct value: For convenience these values are 
now plotted on a graph and a smooth line drawn 
through the series of dots obtained. 

Using the Meter 
We are now ready to measure condensers of un- 

known value and as an example we will assume that 
we want to know accurately the capacitance of a 
condenser of roughly 400 to 500 pF, since the mark- 

ings are obscured. 
C.V.C. is turned to 
maximum, range- 
switch to 1 and the 
unknown condenser 
connected across X. 
C.V.C. is then turned 
from maximum to 
minimum, but no 
whistle is heard, so 
the condenser is not 
o. /c. ; Range 2 is 
turned to, and on 
turning C.V.C. to 148° 
(say) we obtain zero 
beat. From the graph 
148' corresponds to 
90 pF, and because we 
are on Range 2, we 
add to this 360 pF, 
the "swing" of this 
particular condenser, 
and obtain 430 pF, 
which 1', therefore, the 

eapaeitance et the condenser. On Range 3 we would 
have od(1.d twice the " swing " (720 pF), and on 
Range 4 three times the "swing" (1,180 pF). 

A method of extending the range, which has not 
been tried out yet, might be to tap the tuning coil 
L1 at mid -point, thus making an effective addition 

view of the meter. 

H.T.t 
250 

v ' C.V.C. = Calibrated Variable Con- 
denser. Approximate " swing," 
358 -360 pF. 

C1 =1050 pF (made up of 1,000 pF and 
50 pF). 

C2 =690 pF (made up of two selected 
350 pF condensers). 

C3 =320 pF (made up of 300 pF and 
-4-0 20 pF). 
63v. C4 =10 pF. 
C.T. Chr- C4r =50 pF air -spaced trimmers. 
-.4-o L1= Oscillator coil, approx. 1541. 

i N1 =A miniature tubular neon, sped - 
ally fitted in a P.O. type signal 
lamp holder. 

V1 =EF50 valve. Any " small " valve 
of the 6J7, VR65A class should 

LIST OF COMPONENTS 

.02 pF 

H serve equally well. 

across C.V.C. of roughly one - quarter the value of the 
unknown capacitance, the range thus being extended 
to roughly 5,700 pF. Referring to Fig. 1, an additional 
use for the noon N besides acting as an H.T. indi- 
cator is to act as an oscillator to modulate the 
suppressor grid of the EF50 should this provo 
desirable. 

A means of opening out the first 6 pF of Range 1 
is to use the white spot on the slow- motion 
knob as a vernier acting against the 0° -180° 
calibration on the main body of the dial. 

APPENDIX 1 

To provo that a condenser behaves as a lower 
value of C at increased frequencies due to series 
resistance 

let True C = 500 pP. 
Series R = 1,000D 
Low freq. =.50 c /s. 
High =1.0 Mfe /s. 

[ ER -4- Ec 

!aJ (b) 

We Must first develop and simplify the method 
of expressing a parallel circuit in terms of its 
equivalent series circuit (h). 

Parallel Circuit 
E 

--.1 P. = 

Ic= Eja)C. 

...I. TOTAL==) 
OZ- 

I -Jo.0 
) 

Series Circuit 
1:a =I. 1;S 

Ec = -I I 

rues 

l: TOTAL= I (RS - -J - 
Wes 

I 
and I =I.L PS__j_ 

(UCS 

Now, these two circuits are identical at any one 
particular frequency w, therefore we can equate 
them so : '??r 

1-I jeiC -- 1 
It 

°XS 
ju>Cs 

1 

Ps-1)(jn)Cs) 
1-u)2Cs2ls2 

-ro2Cs2RS- ja)Cs 
1 -re 2(S l;s" i 

i 
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co2Cs 2Rs + jwCs 
w2Cs'ßs2-{-1 

1 w2Cs2Rs+jwCs 
{jwCs - 

w2Cs2Rs2+1 

Equating real and imaginary parts to obtain 
the equivalent parallel resistance and capacitance 
we have: 

1 w2Cs2R 
R.= co2Cs2Rs2+1 

ce2Cs2iis2+1 
I{ w2Cs2I {s (1) 

jwCs 
and jwC 

co2Cs2Rs2+i 
Cs 

co2Cs2Rs2 ±1 (2) 

From those -two equations we can work out the 
effective capacitance at 1.0 il,ís compared with that 
at 50 cfs and with the true value. At 50 c /s, 

taking the numerical values given above, we have 
5. 102 10 -12 

C= 
(4.n2. 2.5. 102. 2.5. 105. 108. 10 -26) +1 pF. 

5.10 -10 

9.872. 10-1'1+1 
.. since the denominator is almost exactly equal to 1, 

Cs =C within about 1 part in 10 °. 

for f =1.0 Me /s we obtain 
5. 102. 10 -12 

C1.0 Mc /s =(4 
n2 101 E. 52. 101. 10'. 10 -21) +1 pF 

5. 10 -10 

=712. 1012. 1012. 10-22+1 
500. 10 -12 

10.872 pF. 
=42.3 pF. 

Since this is the effective capacitance at 1.0 

Mc /s, it can be readily seen that measurement at 
50 c/s is useless for determining, the state of a 
condenser with a capacitance much less than 
.01 /IF. 

"Autoselector" Automatic Tuner 
THE Equipment Division of Millard Elec- 

tronic Products Limited, Century House, 
Shaftesbury Avenue, London, W.C.2, have 

secured from Messrs. Philips Telecommunications 
Industries the U.K. sales, design and manufac- 
turing rights of a new " Autoselector " automatic 
tuning and selecting mechanism. 

These autoselectors are used to turn shafts 
repeatedly to pre -set positions with speed and 
accuracy. Automatic electrical remote control is 

employed, and the setting accuracy is such that 
the positions selected never differ by more than 
±0.050 deg. from those which have been pre -set 

in the mechanism. This accuracy does not vary 
with different operators, speeds of operation or 

other varying conditions. 
The applications of these new 

autoselectors are many and varied, 
both in radio engineering and in 
industry. For example, they enable 
the frequencies of radio transmitters 
and receivers to be speedily and 
accurately selected. 

The speed of operation of a series 
of autoselectors is such that, using 
small transmitters, the system 
reaches the required setting within 
two seconds of the operation of the 
selector switch. Using larger trans- 
mitters, the setting time is less than 
ten seconds. As a result of this, 
tuning adjustments are much more 
rapid than with manual tuning. 

Two types of autoselectors are at 
present available. These are similar 
in design, but are of different 
capacities. The small type SZT.101 
can transfer a max. torque of 
2.4 lb. -ins. (3 kg. -cros.) and is 

intended for small apparatus such 
as aircraft radio equipment. It can 
stop a shaft in any one of twelve 
pre -set positions. The large type 

SZT.102 can transfer a max. torque of 12 lb. -ins. 
(15 kg. -cros.) and is used in larger apparatus. This 
type can stop a shaft in any one of eleven pre -set 
positions, and has additional facilities for manual 
adjustment of the controlled spindle. Autoselectors 
capable of transferring a max. torque of 80 lb. -ins. 
(100 kg. -ems.) will become available. 

The pre -set positions can be chosen at will and 
may be changed at any time. 

Combinations of autoselectors may be driven by 
small electric motors. In such arrangements, 
after a new position has been selected remotely, 
the motor rotates the autoselector combination 
until the controlled spindles have, one by one, 
reached the positions required. The motor is then 
automatically switched off. 

Autoselector type SZT.1o2 for setting shafts automatically to any 

one of ix pre -set positions and with one additional position for 
manual adjustment. 
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Six -pin Short -wave Coils 
Methods of Coupling and Adaptability of the Components 

By A. W. MANN 

WHILE the efficiency of modern short -wave 
Boils of the six -pin, plug -in typo is well 
known to short -wave experimenters, there 

are, perhaps, some who are not fully aware of their 
adaptability. The purpose of this article is to 
discuss these coils and the various ways in which 
they may be used in short -wave receivers. 

Windings . 

At Fig. 1 the connections and the relation of 
the windings is shown, when used in triode regenera- 
tive detector circuits. - Briefly, A is the grid 

Fig. t (left).- Standard three -winding coil. Fig. 2 
(right). Modification to enable a dipole aerial 

to be used. 

winding, B is the aperiodic or primary winding, 
and C the reaction winding. 

As a matter of interest, at A2 the dotted lines 
show how the aperiodic winding may be cut out 
and the aerial coupled to the top of the grid coil. 

Old and New 
Modern six -pin coil windings are fixed with 

relation to one another. Some of those used in 
the early days were single and complete units, 
each winding being mounted on a separate plug.. 
Thus, we had three plug -in coils and three separate 
baseboard mounting coil sockets. 

While these coils were very efficient, they were 
of comparatively largo diameter, 
and had a much greater magnetic 
field as compared with modern coils. 

Due to the latter defect the 
building of a stable . receiver was 
by no means an easy matter. In 
order to obtain satisfactory aerial 
coupling and smooth reaction it -M.-- 
was necessary to devote some timo 
to the spacing of the coils with 
relation to each other. That one 
could do this and thus obtain 
smooth reaction and freedom from 
dead spots was a great advantage. 

The usual method of winding 
modern coils is with the grid and 
reaction coils suitably spaced, 

with spaced turns, sido by side. The aperiodic 
winding is inter -wound with the grid coil. This 
applies to all coils other than that for 160 metres. 
In this instauee the three windings are side by 
side. 

The magnetic field of these modern coils is 
comparatively small. This has, in the writer's 
opinion, contributed in large measure towards the 
home construction of really stable short -wave 
receivers. 

When it is found difficult to obtain regeneration 
over the full timing range of the receiver, using 
aperiodic coupling, a small pre -set condenser of 
.00005 hF capacity in series with the aerial is 
recommended. This may prove to be unnecessary 
on the SO metres range, and it is better to cut it 
out on the 160 metres range. 

The method of doing this is shown at Fig. I, 
A3. 

Dipole Aerial Coupling 
Fig. 2 shows how the primary winding may be 

used to couple the grid coil of a regenerative receiver 
to a dipolo, or doublet aerial, in conjunction with 
twin feeder cable of suitable impedance. Twin; 
side by side ; twisted pair ; co -axial ; or separate' 
leads transposed with standard transposition Meeks, 
may he used according to individual requirements: 

Link Coupling 
In Fig. 3 we have a more eomplicatecLarrango- - 

ment. It is, however, a very practical one, and 
has the grid roil of the receiver link-00.00d to the 
aerial' tuning roil. This arrangement 'eiuld be 
tried ont using standard four -pin coils in t he aerial 
tuner position. It would be much better, however, 
to wind special coils, and duplicate the grid and 
aperiodic windings of the receiver coils, rather 
than use the reaction winding of a standard four -pin 
coil as a coupling medium in the tuner. 

This method provides gond selectivity, and the 
aerial ran he tuned and ensure the maximums 
signal gain. AVhile the c, niter is not keen on this 
type of- aerial, it has ad in locations -where 
electrical interference i i i I, sine. 

1 ̂ g. 3 (left). -A link -coupled winding arrangement. 
(right). -Link -coupled absorption waverneter. 

Fig, 4 
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The theoretical arrangement shown at Fig. 4 is 
one which was used by the writer for many years. 
This was fully described in one of the early issues 
of this journal. 

It isthat of a link -coupled absorption wavemeter. 
A is part of the closed link circuit, which is formed 
by coupling it with the coil R. A is fitted close 
to the aperiodic coil of the receiver, or alternatively 
as shown, to the grid coil when four -pin coils are 

PRACTICAL 

Fig. 5 (left).-Inter-valve H.F. coupling. Fig. 6 

(right). An alternative arrangement. 

used. R is the reaction winding of a standard 
four -pin coil, and G is the grid winding. 

The grid coil of the receiver is thus inductively 
coupled to A, and R is inductively coupled to G, 
the latter being tuned with a .0001 pF variable 
condenser. 

Coupling Leads 
I have used this type of wavemeter with leads 

over Eft. long. These coupling leads, which with 
the coils R and A form a closed link, should be 
spaced fin. apart. Flex can be used, but it must 
be untwisted and spaced as outlined, otherwise 
complications will develop. 

The link coil at the receiver end can be homo 
wound, and its position near to the coil in the 
receiver found by experiment. The more common 
type of absorption wavemeter will give a sharp 
cut -off if correctly placed. The link -coupled type, 
however, is much sharper and also makes a very 
good wavetrap. 

H.F. Stage Couplings 
Fig. 5 shows a method of coupling a tuned or an 

utituned stage of high frequency to the grid coil 
of the detector. The coupling is inductive and is 

one strongly recommended by the writer. At 
Fig. 6 we have another method in which by means 
of a .00405 pF, or alternatively a .0001 pF pre -set 
condenser, we can increase or decrease the degree 
of coupling between the two stages within limits. 
Incidentally, we can also improve the selectivilly. 

Dead Spots 
Some constructors of non -H.F. receivers find it 

necessary to fit a series aerial condenser when using 
six -pin coils, in order to overcome dead spots in 
tuning. They also find it difficult to decide as to 
the best setting of this condenser. A compromise 
setting which provides good selectivity and sensiti- 
vity with reasonable volume should be the aim. 

Once the receiver is calibrated, this condenser 
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should, in the interests of calibration, be left alone. 
Whilst a little inconvenient, perhaps, during 
adjustment, it is quite a good idea to mount it 
under the chassis as near as possible to the aerial 
terminal. This will ensure that it is left alone. 

H.F. Chokes 
There are a number of very efficient short -wave 

high- frequency chokes available. Make quite sure 
in choosing one or more that they are designed to 
work efficiently throughout the full coverage of the 
contemplated receiver,' with entire freedom from 
resonant peaks. 

Slow -motion Dials 
It is sound advice to say that the best slow - 

motion dial you can afford should be used. These 
are components which should be entirely free from 
mechanical noise. This also applies to tuning 
condensers, which should he of sound mechanical 
and electrical design, and specially produced for 
use in short -wave receivers. 

Band Spread 
Some are of the opinion that hand -spread tuning 

is unnecessary. In the writer's opinion every 
non band -spread receiver would be vastly improved 
if this system could be incorporated. In home - 
constructed receivers using a .0001 pF tuning 
condenser, a 15 pF variable condenser wired in 
parallel and fitted with a slow- motion dial will be 
suitable, and remove any doubt as to improvement. 
I consider this electrical method of band -spreading 
to be well worth consideration. The one disad- 
vantage is that two settings of the band- setter are 
necessary in order to cover the 160 metres band. 

Band;.setter, band -spreader, and reaction con- 
denser should all be fitted with slow- motion dials. 
Where an H.F. stage is used, this and the detector 
stage could be ganged, if commercial coils are also 
to be used. 

Bad Practice 
Do not use cut down broadcast receiver condensers 

for short -wave tuning in order to try out short 
waves for the first time. Apart from trouble in 
various forms, results will he misleading. Discarded 
L.F. transformers, resistors, fixed condensers can 
be used if desired. Old valves should not be 
considered. 

In this article the writer has given what ho 
considers to he some useful ideas and advice which 
will help beginners. There is a tendency to 
associate short -wave reception solely with the 
modern comniunications receiver. I am extremely 
interested in all types of short -wave receiver and 
get equal enjoyment from operating an o.v.1 with 
its very low noise level as I do from the communica- 
tions-type superheterodyne. 

TWO NEW EDITIONS 

"PRACTICAL WIRELESS" CIRCUITS 
15th Edition 

WIRELESS COILS, CHOKES &TRANSFORMERS 
8th Edition 

6/- or 6/6 by Post from 

GEORGE NEWNES, LTD., Tower House, 
Southampton Street, Strand, London, W.C.2. 
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Push -button Volume Control 
A Unit Designed to Avoid Wear 

By D. 

SOME years ago the writer designed a high - 
quality two -station receiver for home use 
consisting of one R.F. amplifier stage, a 

negative feedback detector, one audio -frequency 
amplifier, phase splitter and push -pull triode 
output. The receiver is fitted with an extension 
speaker to the kitchen and is in use for many hours 
of the day, consequently the volume control receives 
a good deal of wear and has had to be replaced 
twice. Recently it showed signs of wear again and 
the writer decided to replace it by a push -button 
system. The decision to do this was partly made 
by the need to have some form Of pre -set volume 
control on the receiver when using the kitchen 
extension speaker, since it was not convenient to 
provide the latter with an independent control. 

An ex- Government push - button unit with 5 
buttons in a case was purchased ; all the unneces- 
sary parts were removed and a mains on -off switch 
fitted to replace that on the original volume control. 
The unit was required to replace a 500,000 ohms 
volume control used at the grid of the audio - 
frequency amplifier valve, consequently it was 
wired with the values of resistances, and in the 
manner shown in the diagram. The values of the 
resistances were chosen to give approximately 
oven changes of volume level between the push- 
buttons. The principle on which the calculations 
of resistance values were made being as follows :- 

To get even changes in volume level at the lóud- 
spoaker we require that the signal voltage applied 
to the grid of the audio- frequency amplifier valve 
from each button should bear a definite ratio to the 
voltages from the buttons above and below it. 
Now the changes in power output level from the 
loud- speaker are most conveniently measured in 
decibel units. Tho decibel unit is a logarithmic 
ratio of power levels and is most suitable for this 
purpose since the ear has a logarithmic response 

- to sound intensity. Broadly speaking, large changes 
of power output are required to obtain a small 
increase in audibility. 

Now the power output depends on the signal 
voltage applied to the grid of the amplifier valve, 
consequently we may moro conveniently study 
the problem from a voltage point of view. The 
decibel ratio of two different voltages, VI and V2, 
derived from the same resistance is given by the 
formula :- 

db. =20Xlog. VI/V2. 
It has been found from experiment that the ear 

can just distinguish a difference in volume level of 
. about 3 db. It would have been very desirable, 

therefore, to have calculated the resistances used 
in the unit to give s. db. changes in volume level ; 
but owing to the fact that only 5 push -buttons were 
available. in the push -button unit purchased, it 
was decided to calculate the resistances for 5 db. 
changes. For those readers who have other push- 
button units available, however, there will be found 
appended a list of resistances for other values of 
decibel change. 

and Tear on an Essential Control 
CAVE 

Owing -tcr the fact that the control used. in the 
position indicated in the diagram is working into a 
circuit of very high impedance (the grid -cathode 
circuit of the audio -frequency amplifier), we can 
rewrite the formula as :- 

db. =20 X log. Rb /Ra. 
because the signal voltage applied to the grid will 
be proportional to the resistances used in the control. 
Note that Rh is the tots/ resistaneá Own 'peint B 

This diagram shows the 
circuit arrangement 
adopted in the push- 
button or switched method 

of controlling volume. 

Coupling Condsr 
From Previous 

rVa /ve 

(A F 
Amp'r. 
Va/vo 

R/ 
SOKt) 

Chasrs 

in the diagram to the chassis line (R1- FiR2),.and 
Ra, is the total resistance from point A to the chassis 
lino. Since, in the unit under consideration, we 
have 5 push -buttons, the total change in volume 
level from maximum to minimum ,will . be 20 db. 
This will usually be sufficient for a receiver of 3 
or 4 watts output. If this range is found to be 
insufficient, then G db. may be used between the 
buttons, giving a total change of 24 db. 

For those readers who wish to make their own 
calculations of the resistances they require from the 
above formula, the following procedure may bo 
adopted :- 

(1) Note the value of the volume control to he 
replaced (such as 500,000 ohms). 

(2) Count the number of push -buttons available 
and subt ;act 1. Call the answer P. 

(3 Decide the decibel range to be covered by 
each button. Multiply the db. range of each button 
by the number P to got the total db. range. 

(4) Calculate the lowest resistance in the chain 
(Ra) from the formula :- 

Total db. range 20 X log. value of volume 
co/atrial /Ra. 

(5) Find the total resistance at the next highest. 
point in the chain by using the formula : - 

db. chango for each button = =20X]on, Jthjfla. 
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From this formula will be obtained the percentage 
difference in resistance of any point in the chain 
From the resistance of the point below it. 

For the convenience of readers there is appended 
a table of resistance values calculated on the basis 
of 100 ohms volume control, and giving either 3 db., 
or 5 db., or 6 db. changes. . The figures shown are 
approximately correct, and have only to be multi- 
plied up for the value of the volume control required. 
Thus, if they are intended to replace a 500,000 
ohms volume control, multiply the figures given by 
5,000. When this is done it may be found difficult 
to obtain resistances of the correct value ; the 
constructor need not worry, however, since resistance 
values differing by as much as 10 per cent. from the 
values given might be used without producing any 
very noticeable difference in results. 

To use the tables proceed as follows :- 
(1) choose the column with the db. range required, 

and multiply all the resistance values given, by 
the number of times that the volume control to 
be replaced, is greater in resistance than 100 ohms. 

(2) Count down the column of resistances one 
less than the number of buttons available. Select 

the resistances counted and connect them between 
the push- button contacts as shown in the diagram. 

(3) Add together the remaining resistances in the 
column. Find a resistance of this value and connect 
it between the lowest push -button contact and 
chassis. 

The unit is now ready for use and should be 
wired to the receiver as in the diagram. 

TABLE OF RESISTANCES BASED 
ON A VALUE OF 100 OHMS 
3 db. 5 db. 
28.2 42.7 
20.0 24.1 
14.4 13.6 
10.3 7.7 
7.3 4.4 
5.3 2.5 
3.5 3.2 
1.8 
1.3 
3.1 

Message from 
BY means of the new " Mermaid " radio- 

telephone equipment, recently introduced 
by Messrs. Philips Electrical, Ltd., trawlers, 

launches, yachts, fishing vessels, and other small 
craft, are now able to send out messages over 
water up to distances of 100 to 400 miles. This 
means that a small craft installed with a " Mermaid" 
need rarely be out of touch with other vessels or 
with coast stations. 

This compact little transmitting /receiving set, 
which is almost as simple to operate as an ordinary 
household telephone, is always ready for any 
occasion -aid in distress, calling other ships, 
collecting the latest prices from port, and even 
listening to the football results from the B.B.C. 
The equipment is fully self -contained, and can be 
quite easily installed in the smallest cabin, with the 
added advantage that it can be operated by any 
of the crew, from the skipper to the youngest deck - 
hand. This is vitally important, for it means that 

- in the event of trouble at sea, any member of the 
crew can use the equipment without having to 
rely on a specially trained operator. 

The equipment comprises a transmitter, receiver, 
power unit, speaker and control, all rigidly mounted 
as separate units in a single compact case, 24ins. high, 
1Ggins. wide, and 7öins. deep. The total weight 
of the equipment is 901b. It givel a highly efficient 
performance, and is particularly easy to service 
since the separate units can be quite easily removed 
and, if necessary, spares can be readily fitted with - 
out extensive dismantling. 

Eight Spot Frequencies 
On the transmitter, the selection of any one of 

eight spot crystal frequencies between 1.6 and 
3.8 Mc /s is carried out by means of a click 
mechanism which, by means of a spring -loaded 
device, locks the tuning condenser to a pre -set 
frequency by a single operation. The crystal 

a " Mermaid" 

6 db. 
50.1 
25.0 
12.5 
6.3 
3.1 
1.6 
1.6 

oscillator, which has a stability of better than 0.02 
per cent., is capacity -coupled to a power amplifier 
capable of delivering approximately 10 W. into a 
small ship's aerial. An aerial circuit trimming 
capacitor control is fitted,to allow for small changes 
in the aerial properties due to icing, etc. The 
power consumption of the transmitter, with the 
press -switch on the liandset open, is 100 watts, 
and with the press- switch closed, 180 watts. 

The receiver employs a superheterodyne circuit 
in which the oscillator is crystal -controlled for 

fixed channel working. A manual control is also 
available for continuous tuning so that a wanted 
station can be tuned in accurately even if it is 

slightly off its proper frequency. Any one of seven 
spot frequencies within the range 1.6 to 3.8 Mc /s 

may be selected by means of a click -mechanism 
control. In the eighth position on this control the 
selector mechanism is automatically disengaged, 
and the receiver may then be continuously tuned 
over the whole frequency range. In addition, a 
broadcast switch permits reception on 1,149 ke /s 

(261 metres) or wavelengths close to this. The 
sensitivity of the receiver is better than 10 EcV., 

for an output of 1 mW. into the handset or 50 mW. 
into the loudspeaker. Receiver radiation is low. 

at one nautical mile from the receiver, the field 
produced being not greater than 0.1 itV. per metre. 
The power consumption of the receiver is 70 watts. 

Battery- convertor 
The filaments of the valves in both the trans- 

mitter and receiver are fed directly from a battery. 
This battery also supplies a rotary converter which 
is incorporated in the equipment for supplying 
the H.T. batteries of 12 or 24 v. can be used. 

The control panel at the bottom of the cabinet is 

provided with the following switches : supply -on/ 
off ; power - reduced/full ; loudspeaker - on /off 
and setting- watch /transmitter- receiver. 
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A NEW CONVERTER for 1954 
Model No. 230/110A £10 . 15 . 

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

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

Famous since 1937. 

L terature and supplies available (rent 

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

GULliver 5165 

ALLEN & GOULD 
2in. METERS.- 0 -500uA D.C., cal. 0 -15v. and 0 -600v. Used 
tested surplus, 41- each ; 0 -50 mA., D.C., new, 516 ; 0- 300v., 
D.C., new, 516. 
PLUGS & SOCKETS. -B. & L., 7 -p. male, P. & S., 21- ; 
7 -p. female, P. & S., 21- ; 10 -p. male, P. & S., 21 , 
HEADPHONES. -LIR Balanced Armature, per pair, 51 -; 
LIR Magnetic, per pair, 313. 
BLOWER MOTORS. -24v. D.C., 716 each. 
MUIRHEAD SLOW- MOTION DIAL & DRIVE. -Cal. 
0 -180, new, 616 each. 
NEW EXGOVT. VALVES. -8012, ECH35, 6K8, EF55 at 
7/6. KTW6I, 6K7G, 6Q7GT, EBC33, 6X5GT, 6SK7GT, 617G, 
CV66, 6V6G, 5U4G, 5Z4, U50, 6F6(G), 6N7GT, 6AG5, 
6C5GT, 654G, 154, 807 at 616. í2A6, 12SG7, 6B8G, 8D2, 9D2, 
4D1, RK34, AR8, 9002, 9003, VU111 at 51 -. 65H7, 954, 955, 
7193, P6í, CV73, CV54, VUI33, VUI13 at 316. DI, EA50, 
6H6. CV287 at 216. 

ALLEN & GOULD, 5, OBELISK PARADE, 
LEWISHAM, S.E.13 Phone : LEE Green 4038 

TRANSFORMERS for charging, soil 
heating, etc. 40 v. 2 amp. (230 v. 50 c.p.s. 
primary). Heavy cast shrouds and fitted 
terminal block. Extra windings easily 
added. 1316 each. 

VALVES. All brand new, boxed and 
guaranteed. EF50, 716 ; 6V6G, 7/6 ; 

5U4G, 896 ; 5Z4, 616. 

CHOKES. All with "satisfaction or 
money back guarantee. 
10H, 80 mA, 519. 10H, 120 mA, 619. 
5H, 200 mA, 816. 15H, 250 mA, 1219. 
10H, 300 mA 1216. 15H, 100 mA, 816. 

DUNK & HEALEY 
67, OSNABURGH STREET, 

LONDON, N.W.I. 
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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 201 - 
Two "E 

43/- 
These kits are complete with all components, 
accessories, and full instructions. 
Before ordering send stamped, addressed envelope 
for descriptive catalogue. 

" H.A.C." SHORT -WAVE PRODUCTS 
(Dept. TH) 66 New Bond Street, London. W I 

D. COHEN 
Radio and Television Components, 

87, Raleigh Avenue, Hayes, Middlesex 
Six- station Superhet Switched Coil Unit by famous manufacturer. size hin. x llin. Poe. 1, 200 -300 m.: 2, 250 -360 m.: 3. 320 -460 m. ; 4. 250 -360 m. ; 5. 400,550 en. ; 6, 1,100 -1,850 m.. This unit would be ideal for car radio or commercial set. Needs no oscillator for lining up. All iron -cored coils. 15'6 each, plus li- post and packing. PLESSEY Midget 465 kc. IFS. Pre -aligned. 8/8 Pair, pl113 post and packing. 
Chassis to suit above set. 2'8. plus Gd. post and packing, 
Mains Transformer, 250 -o -250. 60 mA., 6v. 4 amp. Pri. 200;250v. made for the above set. 13'6. plus 1/- post and packing. 
CONSTRUCTOR'S PARCEL (1) comprising : 5 -valve SIIM. Chassis with trans. smd V /h. cut -outs 1391n. x 6in. x 21ín with L., M. and S. Scale lin, a 5in., back plate, two supporting brackets, drive drum, spindle, pointer and twin gang. Mains transformer 250 -o -25060 mA., 6v. 4 amp., and Bin. ROLA Permanent Magnet Speaker with trans- former. 
(2), comprising Chassis 101ín, x 5'in. x 2in. with speaker and Vrh. cut -out, BOLA lin. P.M. with trans., pair of shielded T.R.F. oohs. 4 International Vih., Wave change switch, twin gang with trimmers, awl ERIE 20k. pot with switch. 17/6, plus 1:6 post and packing. PONT ORDERS ONLY. STAMP FOR LIST. 

For high and low voltage 
testing : -1 /30 and 101653 
volts A.C. or D.C. 
Write for interesting 

leaflet 29F. 
Visit Stand C. 733. 

B.I.F. 

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 I 

compiled for the Constructor, post free 1/6 

HAYNES RADIO Ltd.. 
Queensway, Enfield, 

Middlesex. 

E4DI0 is Interesting. 
With a Da Coil you 
can build this crystal 
set, or 1, 2, arsi 3 
valve sets. The most 
comprehensive radio 
coil for simple cir- 
cuits. With tail blue- 
print and circuits, 5/-, 

IIILLFIELDS RAD1O. 
Dept. M. 8, Burnham 
Rd., Whitley, Coventry. 

RADIO G200 ANNOUNCES 
POTENTIOMETERS. 5,10.20.25, 50, 100 k. 
i and 1 meg.. 2'- each dozen assorted. £1. 
1 or 1 meg. with switch, 41 -. VALVES. 954s, 955s. 3)6 ; 6J5GT; csar. 
4 9 : 2028, 6X5gt. 2X2. 5Y3gtt. GAC7, 
EF39, EF50, 5/6 , 6V6gL. 717A. BSN7. 6K7, 
6 6 ; IN21 Crystal diode. 216 ; 6H6. 1.8 : 
1619, 6L6 metal. 89 ; 5T9, 7/6. '" ZEPP SPREADERS. Porcelain Gin.. 3.6 doz. 40 for 10 / -. 
11V. INERT CELLS. Ideal for fI.T. batteries, Avometer, e tc. 60 volts (40 cells). 
12.'6. plus 216 Carriage 120 volts, £1 plus 5i- carriage (sent per return passenger train) 
Sample 1l v. cell. 7í_d. 5 for 2/6. 
12V. VIBRATOR UNIT, NO. 4. (E': No. 
22 set). rated output 325 v. 80 mA. Ideal car radio supply set, 19/6. ENAMELLED COPPER WIRE. 1 1h. reels. 16 -20 -22 s.w.g., 1/5 ; 24 -26 s..v.g., 2'- ; 

28. 30, 32 s.w.g.. 2,2 ; 34 -36. 2/8 ; 38 and 40 
s.w.g., 3'. : 141Ift. coil of 14 s.w.g,. 10' -. TRADE and OVERSEAS. enquin e,, invited, 

ARTHUR HOILE 
55. UNION ST.. MAIDSTONE, KENT. 

'Phone : 3155. 

SPECIAL OFFER 
A Limited Number of Parcels of new radici com- 

ponents offered at a quarter of cost, our 
No. 2 PARCEL 

consists of 100 Resistors, 50 Condensers, 50 yds. 
Sleeving, 20 Valveholders, Tuning Condensers 
Knobs, Pots, Tag Strips, Grid Clips, Screws, Nuts' 
Washers, Wire and many other useful components, 

All for 30/- post paid. 
Overseas 35/ , 

Satisfaction Guaranteed or Money Refunc'.d, 

COVENTRY RADIO 
189, DUNSTABLE ROAD, LUTON, BEDS. 
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I.F. Gramo. Reproduction 
An Unusual Method of Pick -up Connection 

By W. NIMMONS 

THE ordinary pick -up is used in such a manner 
that only the L.F. stages of a set are in 
operation. This means that, in the case 

of a superhet., the frequency changer. the I.F. 
stage or stages, and often tho second detector 
valves are inoperative, though still alight- unless, 
of course, the designer has arranged that these 
be switched off when the pick -up unit is being 

being the same valve as performs the normal 
function of frequency changing in the set. 

Modulated I.F. 
In this caso the pick -up actually modulates the 

I.F. coupling in a manner to be described, and 
at the same time, by means of switching, tho 
set can be used for its ordinary duties of receiving 
the wireless programmes. 

Fig. 1 is a simplified diagram of the actual 
methods employed. The valve shown is a battery 
heptode, but could just as readily be any frequency 
changer, battery or mains. The coils L, and La 
are the ordinary signal frequency coils, which may 
be the ordinary dual -range coils, the coils of an 
all -waver (not shown), or one part of a band -pass 
tuner. 

The coils La and L4 are the ordinary oscillator 
coils, comprising the tuned coil and the " reaction " 
coil. This, except for the simple switching, is a 
straightforward part of a normal frequency- changer 
stage. 

The two coils, L3 and L4, however, are not a 
part of any normal set, and will be new to reader.. 
Their function is bound up with the gramo. function 
of the set, these being not used in the ordinary 
wireless sense. 

They are inductively coupled so as to produco 
oscillations when the gramo. unit is in operation. 

Fig. i. -Main details of the scheme for using a 
pick -up at the intermediate. frequency of the receiver. 

employed. In the rare caso of gramophone repro- 
duction in an A.C. /D.C. superhet. the redundant 
stages cannot, of course, be switched off. 

If we want to use all the stages in the set for 
gramophone we have to fall back 'on the wireless 
link method of reproduction, in which the L.F. 
impulses of the pick -up are used to modulate the 
H.F. output of a separate valve. 

This constitutes a weak transmitter, and it is 
not generally realised that the Post Office frowns 
upon this sort of transmission. In fact, the user 
is liable to prosecution if, as is likely, the signals 
spread to neighbouring houses. The only method 
that is safe in this respect is that employing screened 
cables connecting the wireless link to the set, so 

- that all outside interference is obviated. 
The writer has given much thought to the task 

of employing all the valves in a set for gramo. 
reproduction, and has finally arrived at a workable 
scheme which, while offering all the advantages 
of the wireless link system of reproduction, has 
none of its drawbacks. As in the general scheme 
of the radio as distinct from the audio method,' 
a frequency changer valve is used, this, incidentally; 

Fig. 2.- Circuit for a tuned -grid coupling. 

At the same time, tho oscillator coils proper are 
prevented from generating oscillations by the 
grid coil being switched from the coil proper to 
the pick -up. This effectually changes the operating 
conditions of the valve so that, when the switches 
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are in the proper positions, the valve now oscillates 
between its anode and signal grid electrodes, 
instead of, as formerly, between its first and second 
grids. 

If the frequency at which the coils L3 and L, 
oscillate were different from the intermediate 
frequency of the set there would be very little 
acceptance of the former by the latter. Hence 
the frcqúency at which L3 and La oscillato must 
bo the same as the I.F. of the set, so as to obtain 
the greatest acceptance. 

The set -up now is : The signal grid is isolated 
from the aerial coil or coils, and is transferred 
instead to the new and supplementary coil which 
acts as a reaction coil to the " tuned anode " 
properties of its associated coil ; and the pick -up 
is connected to the first grid of the valve, high 
tension being applied to the second grid in the 
normal way through the reaction coil, La (now 
inoperative). 

The pick -up now modulates the H.F. energy 
present in the anode of the valve in the normal 
way for a circuit of this type. The modulated 
" signal " thus obtained is fed to the I.F. valve 
or valves in the set in the normal manner, is demodu- 
lated by the second detector, and then amplified 
by the L.F. stages. Volume control, if obtained 
on the D.D.T. valve, is operative in the ordinary 
way. 

An Alternative 
A variation in the " tuned anode " circuit of 

Fig. 1. is the tuned grid of Fig. 2. This is the more 
practical circuit, since there is included a condenser 
and grid -leak which evens out the oscillations and 
pret,ents such troubles as " squegging " and too 
fierce oscillation. The value of the condenser is 
.0001 pF., and of the grid -leak 50,000 ohms. 

To Aerial 
Co+,, etc, 

ï 
Fig. 3.- Showing the split primary of the LF. 
transformer, in which the total inductance is sufficient 

to resonate at 465 kc /s. 

It will be noted that the coil in the anode circuit 
is now the reaction coil, and is untuned ; this does 
not matter so long as the primary of the I.F. 
transformer following is tuned in the normal way, 
to, say, 465 Ice /s., but if preferred the inductance 
of the two coils (with added capacity) may be such 
that they resonate at 465 kc /s. That is, the 
the inductance is split into two parts, one part 

To 
Grid 
of /F 
Valve 

To 
Osc. 
Coi /s, 
etc. 
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being the reaction coil in the anode circuit of the 
frequency changer valve, and the other part being 
the primary of the I.F. transformer. As the part 
actually in the I.F. transformer will then be less 
than if the whole inductance had been incorporated 
in the transformer, the half actually in the trans- 
former should be closer to the secondary in order 
that the same amount of energy may be transferred. 
This is shown in Fig. 3, but as it necessitates altering 
the commercially made I.F. transformer, not many 
experimenters will care to try this method. It has 
been given, however, for the sake of completeness, 
and in order that a comparison may be made 
between the different means of terminating the 
frequency changer stage, which in this case, of 
course, does not change frequencies in the accepted 
sense but simply modulates an H.F. signal. 

A more practical way is to use an H.F. choke; 
as in Fig. 4. The anode circuit is tuned to 465 kc ¡s. 

HF Choke 

To 
Grid 
of IF 

Valve 

To Aerial 
Coi, etc. 

To 
Oscillator 

Coi /s, 
etc. 

Fig. 4. An alternative method of coúpling, using 
an H.F. choke. 

The anode and grid circuits are, of course, 
regenerative. 

An H.F. choke is connected to the " cold " side 
of the anode coil, the other side of the choke going 
to H.T. Then a capacitor of about .0005 pF. is taken from the same side of the anode coil to either 
the primary or secondary of the first I.F. trans- 
former. In most cases it will suffice if it is taken 
to the secondary, as in Fig. 4, the primary being 
left unconnected ; but rather more selectivity can 
be obtained if the primary is used, as shown in the 
dotted lines. 

This method lias the merit that the anode circuit 
of the frequency changer valve is unaltered whether 
we are using radio or gramophone, and the demerit 
that it departs from standard practice insofar as 
the I.F. transformer is concerned. 
Another Scheme 

A method making use of the original aerial coil 
of the set, thereby doing away with the special coils, 
is shown in Fig. 5. When the set is used for radio it is normal in every respect ; but when switched 
for gramo. it is necessary 'to turn the tuning 
condenser to its maximum capacity. Thus the set 
will be' somewhere in the region of 550 metres, or 
545 kc /s. To add on the necessary 100 -odd 
metres, thus bringing it to 465 kc /s., a .0005 1IF. 
preset is switched into circuit ; at the same time 
the oscillator coils are rendered inoperative by being 
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switched from the grid oscillator coil to the pick -up. 
In order that the signal grid and anode may be 

mutually regenerative, thereby satisfying the con- 
ditions for modulation by the L.F. impulses from 
the pick -up, an additional coil is required to be 
switched into circuit when gramophone is required. 

This is wound on the saine former as the aerial 
coil; in the correct manner to produce oscillations. 
As the regenerative tendency would he inimical to 
radio, a switch is included to cut out this coil except 
when gramophone is required. 

A preset is included in series with this additional 
coil. Only sufficient capacity should be included 
in circuit to. induce oscillation, otherwise some of 
the " signal " will be diverted to earth instead of 
passing through the I.F. transformer in the usual 
way. 

It will be seen that Fig. 5 necessitates the least 
departure from standard practice in the matter of 
superhet design. Such a scheme might be made up 
in the form of a converter, to be attached to any 
existing receiver employing one or more H.F. 
stages, or a superhet. In this case it could cater 
for short -wave reception, with provision for 
gramophone in the manner described. Oak or 
Yaxley switches with the necessary number of 
contacts are in plentiful supply, and some profitable 
hours can be spent planning the necessary arrange- 
ments. This article is only meant to show the way, 
and in conclusion it need only be said that tho 

June, 1950 

quality of reproduction with the radio method is 
superior to that of the orthodox L.F. method. 

Kru 

To 
Grid 
of IF 

Valve 

Fig. 5.-A method using the original aerial coil of 
the set. Note the switch S which renders the set 

non- radiating. 

Leakage Resistance 
An Easy Method of Measuring the Resistance of Condensers 

By L. H. NAPIER 

ONE method of finding the leakage resistance 
of condensers is to charge them from a 
battery and find the time taken for the 

charge to leak away. Resistances of the order of 
10,000 megohms may easily be measured like this. 

The condensers must first be checked to make 
sure they are not short -circuited and then con- 
nected in series with a milliammeter and touched 
across a 120 -volt H.T. battery. The size of the 
momentary deflection or " kick " of the pointer 
is noted. The condenser is then removed and, 
say, ten seconds timed. On connecting the con - 
denser across the battery again the size of the 
second " kick " shows how much of the original 
charge has leaked away, and from this the leakage 
resistance can easily be calculated. Tests with a 
120 -volt H.T. battery and an avometer model 
40 switched to the D.C. volts ranges, show that 
electrolytic condensers and paper condensers down 
to 0.1 ,uF can be tested in this way. For smaller 
values a more sensitive meter is needed. 

The value of leakage resistance is found by 
noting the time for which the second kick is 0.63 
(roughly two -thirds) of the first one, then : 

R_t 
c 

Whore R is the leakage resistance in megohms, 
e is the capacity in microfarads and t is the time 
in seconds. A really first -class paper condenser 

,of one microfarad can be expected to have a resist- 

aneo of 10,000 megohms and when tested will still 
have a third of its charge after 17 minutes. A metal - 
lised paper condenser of 1 IiF would be about 
50 megohms and hold a corresponding charge 
after 50 seconds. A typical value of electrolytic 
condenser of 8 itF. and 350 volts working can 
be expected to be three or . four megohms. 

Manufacturers' Tolerances 
The above values will be found in condensers 

made to service requirements and most manu- 
facturers give the following data on their con- 
densers to comply with them. The leakage resistance 
is given in a general form so as to cater for all sizes 
of condenser such that the product of Leakage 
resistance in megohms and capacity in micro- 
farads is not less than a certain value. The mini- 
mum values for the chief types of condenser are as 
follows. Paper and mica condensers should be 
not less than 2,000 megohm microfarads with a 
minimum resistance of 10,000 megohms, and 
metallised paper types not less than 50 megolun 
microfarads. 

For electrolytic condensers after 30 minutes 
" forming " at the working voltage the maximum 
leakage current in micro -amps. must not be larger 
than 0.15 times the product of volts and capacity 
in microfarads with a maximum of 100 micro - 
amps% and from this the resistance is easily found. 
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2 volt Battery Superhets, 6 -9 Mcs. 
Chassis taken from 'No 18 TxIRx. Tested 
ready for use, 1816, post 115. 

New IN34 Crystal Diodes, 513. 
Meters, 41in. 0.200 microammeters. 
First grade, 4219. 2.i n. 0.500 microammeters, 
81 -. 2in. Mlc 0.300 v., 101 -. 0-40 v., 716. 
Multimeters. 2:: }in. Supplied with black 
bakeli to case, 6in. x 4 jinx I }in., and resistors 
for D.C. ranges 0.30 v., 150 v., 300 v., 600 v. 
and 60 mA. Also scale reads ohms 0-5,000 
with 1.5 v. battery, 1616 each. 
Headphones, with breast place micro- 
phone. Packed in wooden boxes. Operate 
with 44 v. battery, I01. a set. 
Miniature Slow Motion Dials, 100 -1, 
worm geared, 2 }in. x lits. Scale 0 -180. 
precision made, 4:- each. - 

New Brown's Moving Reed Head- 
phones. Best in the world, 616. 
200 -250 v. A.C. or D.C. Motors, about 
A h.p., fitted with 2¢in. x }in. high grade 
grindstones, medium or fine, made by 
Nortons, 201 , 
New Carbon Microphones, U.5. made 
for Type 58 Walkie Talkie, 3! -. 
Powerful Small Motors, 31in. x 24in. x 
21in., 24 v. A.C.ID.C., with geared spindle, 
816. 

24 v. A.C.ID.C. Motors, Sin. x 3in., fitted 
with powerful blower fan. Can be used 
for paint sprayers, vacuum cleaners, etc., 
141, 
f mA. Westinghouse Bridge Meter 
Rectifiers, new, 719 each. 
All post paid. Money back guarantee from : 

THE RADIO & ELECTRICAL MART 
253b, Portobello Rd., London, W.I1 

'Phone: Park 6026. 

1--SPARKS'-1 
DATA SHEETS 

Now recognised as the Safest. the Simplest and the Finest Construc- tional Sheets obtainable. 
ALf. -DItY RATTERY DESIGNS 

The " POCKET PAK " One -valve Portable. Med. waves. Aerial and batteries self -contained. Fine 'phone signals. Carry it in your pocket, 29. 
Tho "' ONE-VALVE PORTABLE." Slightly larger than the above but covers medium and long waves. 26 
The " TINY TWO " Portable. Med. waves. Self -contained frame aerial. batteries and 211n. Speaker. For local " station " Individual Listen- 

The " THREE -VALVE PORTABLE." This model is 9 x 6 x 4 ins, and has a 31ln. Speaker. Covers medium and long waves. Good speaker results on the " locals." ... ... ... 216 
The " FOUR -VALVE PORTABLE." Slightly larger than the above. Med. waves. 5in. Speaker. T.R.F. Circuit. Greater range than the 3 -V alver. 26 
The " CORVETTE." A 4 -Valve Super - het covering S.. M.snd Long waves. Midget valves. Chassis approx. 51 x 51 it 2 ins. Ideal for Portable or House model. Fine range in any area. 3!- 
The " CRUISER." A 3 -Valve T.R.F. circuit designed for use with a short aerial. Very efficient in any area. 2'8 
The above are 'only a few of the 40 

designs available. 
SEND STAMP FOR COMPLETE LIST 
PLEASE NOTE NEW ADDRESS 

L.ORMOND SPARKS (P) 
48A, HIGH STREET, 
SWANAGE, DORSET. 
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WEBB'S 
RADIO 

LOG -BOOK 
A modern log -book at a 

REASONABLE PRICE 

INVALUABLE FOR THE 
SHORT -WAVE LISTENER 

who can record stations heard with 
all necessary details. 144 pages on 
good quality writing -paper, clearly 
printed and ruled in accordance 
with modern ideas. Made in the 
approved format, size 91in. x 8Ajn., 
opens long -wise and remains flat. 

3/4 
plus 5d. letter post. 

Trade inquiries invited for this log -book. 

WEBB'S 
COMPREHENSIVE 

CATALOGUE 
The new 1950 edition is double -size and 
contains a wealth of information including 
pages of USEFUL PRACTICAL and THEOR- 
ETICAL DATA. :t is not "just another 
list" but a compendium you will keep for 
continual useful reference. 

AVA!LABLE FOR CIRCULATION 
AT THE END OF MAY 

9d. to callers, or I Od. post free. 

WEBB'S RADIO 
14, Soho St., Oxford St., London, W.I 

Note shop hours 
9 a.m. to 5.30 p.m. Sots., 9 a.m. to I p.m. 

'phone : GERrard 2089 

LR SINOP° 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. 

The New W.B. Concentric 
DUPLEX 
SPEAKER 

A really high-grade hi h- 8 8 
twin unit at a 
reasonable price. 
Full specification 
on request. 
Price 66 6s. com- 
plete with con- 
denser and output 
transformer. 
Or [2 with order 
and five monthly instalments of LI. 

Also available on our Easy Terms 
Goodsell -Williamson Amplifier 

and Tuner Units 
Goodman's Loudspeakers 

Hartley- Turner Loudspeakers 
Wharfedale Loudspeakers 

Leaflets available 
Please let us know your Radio require- 
ments (enclosing 21d. stamp) and we 
shall be pleased co quote. 

Personal attention to oil enquires 

THE LONDON RADIO SUPPLY 
COMPANY Est. 1925 

BALCOMBE, SUSSEX 

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 unsea.'ed envelope, ed. posrage.....1 

To R. Heath Bradley, T.C.R.C., 
50, Harland Road, 

Southbourne, Bournemouth. 

NAME 

ADDRESS 

P.107 
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MIDLAND INSTRUMENT CO. 
FOR GOVT. SURPLUS STOCK ETC. 

INDICATOR UNITS TYPE 162, contains 
two C.R. tubes, 6in. VCR -517 (suitable 
for television) and 21ín. VCR -139A, also 9 
valves. VR-65 (3). VR -78 (2) VR -92 (2). 
6J5 and VT -60A, also special CV -67 valve. 
24 v. motor fitted centrifugal fan blower, 
panel mtg. 0-1 m/A meter and other front 
panel controls, also stacks of other compo- 
nents, In metal case, size 18in, x ll(ín. x Bin., 
supplied unused in wood crates, 70/-. 
carriage, 7/6. INDICATOR UNITS TYPE 
198. consists of a VCR -138 3 /in. C.R. tube. 
8 valves, VR-65 (4). VR -92 (3) and VR54, 
with a mass of other components, in 
metal cases, size 16i in. x 12in. x 51ín., 
new unused, in manufacturer's sealed 
cartons, 401 -, carriage 5!-. AN/APA -1 
INDICATOR UNITS, contains a 3BP1 lin. 
C.R. tube, amplifier with 11 valves. 
6SN7 GT (7) 6G6G. 6X5. 2X2, 6146, also control 
unit and other spares, operating instruction 
handbook, will operate from 230 v. A.C. 
mains with a 150 -watt lamp in series. 
brand new, in manufacturer's sealed 
cartons, bargain. 60 / -, carriage 7/6. U.S.A. 
UNITS, contains 10 valves, 6SH7 (6). 6116 
(2), 7193 (2), also 2 relays, chokes, coils. 
over 80 resistors and condensers, chassis 
mounted with cover, size 121ín. x 8 in. x 6in., 
bargain, 12/8, post 1 /4. Ditto except has 
12 valves, 1 extra 6116 and 7193, also 1 extra 
relay, 15 / -, post 1 /4. MASTER OSCIL- 
LATORS TYPE M1- 19487 -4., oscillator 
tuning frequency 1 to 5 me /s, multiplier 
tuning frequency 2 to 10 me /s, fitted 0;10 mA 
grid current meter, complete with two 
807 valves. 1 operating. 1 spare. installation 
accessories. fully descriptive booklet, 
giving all data with circuits, graphs, etc., 
brand new. in sealed cartons. 50 -, carriage 
"6. 
Ìiave you received a copy of our new lists ? 

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

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

RECONDITIONED 
TIMES WITCHES 
Ideal for a 1.000 automatic switching 
jobs : Shop window lights, heaters, 
radios, alarms. poultry lights, etc.. 
from 30/- each. Every one guaranteed 
for a year. 
Write : J. DONOHOE, 2, Upper 
Norfolk Street. North Shields. 

Northumberland 

FIXED CRYSTAL DETECTOR 

THE CRYSTAL VALVE 
as used in radar receivers. 

Amazing Results 
Size sin. x 'in., 316 each. Post 21d. 
Protective Tube and Fixing Brackets, 

3d. extra. 
Wiring instructions for a cheap, simple 
but high quality Crystal Set included 

with each Detector. 
These Crystal Valves or Diodes are not 
Government Surplus but brand new 
goods manufactured by one of the 
largest and most famous Radar Equip- 
ment Manufacturers in the country. 
They can be used in any Crystal Set 
circuit and are fully guaranteed. 

CRYSTAL SET 
Incorporating Crystal Valve 
Adjustable Iron Cored Coil 

Reception Guaranteed 
Polished wood cabinet, 151- post 9d. 

Send S.A.E. for lists of copper wires, 
screws, nuts, paxolin tubes, ebonite, 

tufnol rod and panels, etc. 
Copper wires, 14 s.w.g.-48 s.w.g., in 

stock. 

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

EX. A.M. UNIT TYPE 587 C /WW. 
Brand New and Unused. In Maker's Carton. 
Contains 11 valves : 2 5Z9G : 2 5U4G ; 1 
VÚ120: 1 6X5GT ; 1 EF50 ; 1 EP55 
1 6V6G ; 2 VS70 (voltage stabilisors). 
Dozens of various components, chokes. 
pot./ meters, resistances, condensers (8 mid. 
500 v. w.), etc. 
LASKY'S PRICE 49/8 Carriage 5!- extra. 
EX. A.M. COMMUNICATION 
RECEIVER TYPE R1155. Brand New 
in Wood Transit Case. Aerial tested before 
despatch. Supplied complete with 10 valves. 
Circuit : B.F.O.. A.V.C., R.F.AMP., 2 I.F. 
stages, magic eye, etc. 
5 Frequency ranges 18.5 -7.5 me/5 ; 7.5 
-3.0 me /s : 1.500 -600 kc /s ; 500 -200 kc's 
200 -75 kc /s. 
LASKY'S PRICE £12/10'- Carriage (in wood 

case) 7/6 extra. 
MAKE NOMISTAKE. THESE SETS ARE 

PERFECT 
Full modification data and circuit details 
supplied free with each receiver. 
Complete kit of parts for building a power 
pack and output stage for the R1155 receiver 
as described in the modification instructions. 
Price 58 / -, complete. Carriage free. 
The above power pack and output stage fully 
assembled, ready for use. Price 79/6. carri- 
age 5/- extra. 
EX. A.M. TRANSMITTER /RECEIVER 
TYPE TR9. Battery operated. Supplied 
with all valves (3 transmitting. 6 receiving). 
Two meters -one 5 amps, and one 30 m/a. 
Frequency coverage 6-9 mc;s. Completely 

.enclosed in metal case, size : 18ín. x 12in. 
x 81n. Packed in maker's original wood 
transit cases, these sets are in a soiled 
condition. 
LASKY'S PRICE 25 /- Carriage 5/- extra. 
A few TR9's in a really super condition. 
LASKY'S PRICE 37/6 Carriage 5/- extra. 
Send a 21d. stamp with your name and 
address for a copy of our list of Ex. 
G ovrrnment radio and radar equipment, the 
LASKY'S RADIO BULLETIN. 

LASKY'S RADIO 
370, HARROW ROAD, PADDINGTON, 
LONDON, W.9. (Opposite Paddington 

Hospital) 
Telephone : CUNningham 1973 

Hours : Mon. to Sat.. 9.30 a.m. to 6 n.m. 

" 

JONRAD' AE ñ 
GLOBESHOIHIÁYEKI N 

,WnCn! aG 2121 MM D/STANCE 
90a4 fi+9et. *1?/ íYadeo ReceOtioic * PO,- PROBABLY THE SMALLEST ONE 

VALVE SHORT-WAVE RADIO IN 
16N1Ié 11UI THE WORLD 

ÚplpeSEIi 

O 
I INb 

EOoy 

f 19N G 
áEANOANO PARTS %yE VRN 

R9DD( 
aA 

64 (enclose EAP$,oyEyNEE - lastampppsiage) .G! PlATySENiON 
7I'MONEY SAO( W/A.PANTff /I APPROVAI 

T DlbOVEa9EA5 EN¢l1RiE5 IN E O: 
oOlso`lRadio ÌÑÄCCLFSFIELD nI îl$pBG%R/%SES CeESMIRECENGlANY7 

Ciuróiea JO: pON 
/N6 

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

leaflet 29 J 
Vis;t 

Stand 
C. 732. B.7. F. 

RUNBAKEN MANCHESTER I 

CUT THE CRACKLE d ! ! 

Does your Radio Crackle and Buzz, or is 
your Television Picture spoilt whenever 
a Vacuum Cleaner, Electric Motor or other 
appliance is in use ? If so, fit an 
EX AIR MINISTRY HEAVY DUTY 
MAINS SUPPRESSOR UNIT AC /DC 
and enjoy uninterrupted sound and vision 
for only 12/8 Post Paid. Cash with order. 

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

SOUTH CHINGFORD, LONDON, E.4. 

Instrument Wire. Insulation Materials, 
Varnish Fibre, Mica, Leatheroid, etc. 
Mains Transformers, input 230 v. 50 cy, 
single phase, output 50 v. 11 amp., or with 
series alteration 100 v. at 56 amp. ; weight 
45 lbs. Scrap price at 25/ -. carriage 846. 
Many other Radio. Electrical and Mechani- 
cal Bargains. Send S.A.E. for list. 

L. C. NORTHALL, 
16, Hotly Road, Quinton, Birmingham, 32. 

Tel. WOO 3166. 

Best British Bargains! 
TELEPHONES. Ex- G.P.O. Wall type 
telephone constructor's parts for 2 -way 
communication. A robust and efficient 
tele. easily fitted up from wiring diagram 
supplied. The set comprises Bracket Mike, 
Mag. Bell, Transformer, condenser and con- 
nection strip in pol. wood box, Hand Mag. 
Gen. and G.P.O. Bell Receiver on Switch 
Hook and cords. 301- per pair, carr. England 
and Wales 51- extra. 
METERS. All ranges in stock, write for 
Meter List " P.W." Voltmeters 0 -30 flush 
2in., 416 ; 50 v., 716 ; 31in. projecting 
0 -3,500 v. with series resistance, 1216. 
Electrostatic Voltmeter 0 -3,50d v., 211 -. 
Ammeters, 50-0-50 amps., 416. Milli - 
ammeters, 2in. dia., 0-1 mA., 1216 ; 3ÿín. 
flush, 0 -1 mA., 301 -. 
OUTPUT METERS. Type T.F. 340 
Marconi instru., 2.5 ohms to 20,000 ohms 
and 5 Mw to 5 watts, E31. 
QUARTZ CRYSTAL OVENS. 230 v. 
50 cy. supply fitted precision thermostat 
and thermometer. Temperature adjustable 
from 40 -60 degrees C. 6,}ín. x 61in. x loin., 
E4 I7s. 6d. 
FREQUENCY METERS. Cromp. Fark. 
Flust, 4fiin. dia., 4Ó -60 cy. 200 -250 v., E5. 
TRANSFORMERS. Foster 230 -50 v. 
2 amps., double wound, IS1 -, post 21 -. 
Large double wound, 230 -53 v. 15 amps., 
6 v. 5 amps., 30 -60 v. lamp, E4. B.T.H. 
200- 230 -250 v.12 v. 20 amp., and 75 v. 6 amp. 
with IS taps, 451 -. Carriage on large 
Transformers 51- extra. 
TRANSMITTERS.-Trench type in can- 
vas covered case, 12ín. x 9in. x 8)in., with 
ebonite panel fitted 10 -way rotary switch 
with laminated brush, litz wound vario- 
meter coil, coupling, valveholder, folding 
key, 316, carriage 216 extra. 

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

Telephone : MACaulay 2159 -- - 
NEW VALVES 

6/3 
BOXED Post Free 

6V6, 6K7, 6K8. 6Q7, 6E6, 6N7, 6J7, 807, 6X5. 
KTW61, L63, H63, 5Z9. 5U4, KT33c, 2T4. 154, 
1R5, IS5, 354. ICS, KT2. 

Many other types in stock. 
MAINS TRANSFORMERS. Fully 
shrouded. 250 -250. 6 v., 5 v., 60 m'a., 19'- 
post free. 350 -350. 6 v.. 5 v., SO mia., 246. 
post free. 350 -350, 6 v., 5 v., 4 v.. 80 mia, 
22/8 post free. 
Brand new. 31ín. P.M. Speakers. Surplus 
to requirements of leading manufacturer. 
Offered at 14/9 post free. Midget trans- 
former to match. 3 /11. 
AMPLION. AC /DC Test Meter, 7716 
post free. 
'PRIS MONTH'S SPECIAL. 
Mobile (6 or 12 v.) Amplifier. 4 valve. 7 watts 
output. Input for Mic and Gram. Tapped 
output. Brand new, not ex -Govt. Offered 
at 9 (ins. carr. paid. 

RADIO U \LIMITED, 
Elm Road, IV:7lthamstow, London, E.17, 

Te!. KEY 4813. 

REMEMBER US 
FOR ALL YOUR 

METAL WORK 
TO SPECIFICATION 

Chassis- Screening- Housing for 
your VISION, SOUND, TIME -BASE, 
POWER, and TUBE ASSEMBLIES. 

AND 
START WITH THE RIGHT FINISH ! 

We crackle or stove -enamel the 
completed job. Estimates with 

pleasure. -- 

Buccleuch Radio Manufacturers 
6 Wheatfield St., Edinburgh, II. 

'Grams : "Therm." 'Phone 64596 
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Programme Pointers 
This Month, Our Contributor, MAURICE REEVE, Deals with 

Some More Recent Programmes 

UNDOUBTEDLY the most important event 
since I last wrote was the General Election. 
Though not, perhaps, calculated to stir the 

imaginations of those who seek naught but enter- 
tainment from their sets, there seems no reason 

. why it should not combine both that and the factual 
all -night repetition of results rather more than it 
has in the. past. I don't know how these things 
are ordered in America, but I can't help feeling 
that greater pep and bite would have been intro- 
duced into it over there, with benefit to all. By 
the time the programme closed down at 4.30 a.m., 
oven the ranks of Tuscany forbore to cheer, but 
yawned their way upstairs, too tired to gloat or 
moan, as tho case might be. 

As the, rightly, strictly controlled partisanship 
of the B.B.C. ends with the polling -or, possibly, 
with the Prime Minister of the day's speech over 
the air -would a little good- natured political horse- 
play, of purely entertainment value, be so terribly 
out of place ? Supposing two non-professional 
politicians, men, say, of Mr. Priestley's type, engaged 
professionally in walks far removed from West- 
minster, but experienced broadcasters and men 
of keen political views and opinions, were to give 
half -hourly summaries in the way that commentators 
summarise tho play and prospects of a Test Match ? 
Another idea is brief little political histories of the 
more famous constituencies and their turning 
of their political coats, more especially when a sen- 
sational result comes through. 

The fact remains that there were six hours of 
" results broadcasting," at least three of which 
must have been of the most innocuous and goody - 
goody music. Heaven forbid the introduction of 
either jazz or classics. I think that multitudes 
enjoyed it -I certainly did -but there is usually 
room for improvement in most things. 
Three Pianists 
THREE pianists gave more than usually exacting 

programmes and all covered thesu,sclves with 
much credit, if not glory. Arnaldo Estrella, from 
S America, tackled Liszt's "Sonata" amt some Villa 
Lobos eccentricities ; Mdlle. Monique Haa", the 
formidable Ravel suite, " Gaspart de la \uit.," and 
Pouishnoff the electrifying transcription by Busoni 
of Bach's " Chaconne" for violin solo. All the works 
are top ranking masterpieces for the instrument, 
and complete satisfaction can only be given by 
virtuoso pianists of the top flight. Of the three, 
Pouisluroff's performance of the "C!haeomne" seemed 
the most complete, and lns brilliant technique 
was given full rein in its enormous technical and 
emotional range. But it wouldn't he Pouishnoff if 
he didn't make some pouishnoltian alteration to the 
score. In the present instance, it was not so 
blatantly vulgar as what he does to the end of poor 
Chopin's "A flat Polonaise ". He also played Grieg's 
most beautiful and unaccountably neglected 
"Ballade" 

The "Ravel,'' especially the third section, was a 
little too much for 'Millie. Haas. as it must be for all 

women and everyone bar about six men. ' Most 
executants rank it to -day as the most difficult of 
all existing works for the piano. The Liszt "Sonata" 
was beautifully played by Señor Estrella, with 
many original Iberian touches. It is impossible to 
believe that all but one hundred years have elapsed 
since this wonderful work was first conceived. What 
a seer into the future 'Liszt was I 

Symphony and Choral 

THE B.B.C'.'e, symphony concert, with the 
combined Goldsmiths and B.B.C. Choral 

Societies, under Sir Malcolm ' Sargent, was a 
brilliantly eclectic affair. Delius's " Songs of 
Farewell," Hoist's " Hymn of Jesus," and Walton's 
" Belshazzar's Feast " forming a most brilliant and 
dazzling programme, with Sir Malcolm in his very 
best form. What a gorgeously barbaric display the 
Walton is ? It is now so famous and established 
that one should no longer refer to Walton's 
" Belshazzar's Feast " any more than to Bach's 
" St. Matthew Passion " or Handel's " Messiah." 
Plays 
THREE interesting plays, out of others, were 

given, namely Gerald Savory's " George and 
Margaret " (a repeat), Pamela Hansford- Johnson's 
" Corinth House," and A. G. Street's " Holdfast," 
both the latter being adaptations. The latter, I 
thought, made a particularly entertaining play. 
The age -old theme of the young woman who thinks 
that her home and hearth are the only places on 
earth where her genius can shine and flourish, until 
the crisis comes -in this case the war -and she finds 
herself managing her husband's farm in his absence 
and, willy-nilly, twice the woman she had ever 
been before. Mr. Street knews how to 'write about 
the agricultural side of country life as few other 
eontemporary writes clo, and his skilful weaving. 
of the country and the social pattern was most 
engaging. George Holloway and Gwen Howell 
brought out both the lighter and serious sides of 
their parts, as they occurred, most effectively. 
Our French Guests 

IT scented a mistake. to ,lamp down the speech at 
The Guildhall of Monsieur Auriol, the French 

President. in order to superimpose the English 
translation over it. A lot of its greatly enjoy hearing 
a well -delivered oration in French. Opportunities 
of doing so are rare, and there are few things of' its 
kind more stimulating, when they are goo.I. Also, 
there is the chance of putting our own knowledge of 
the language to the test and seeing' how we cone 
out of it. Presumably, person or persons did not 
consider there were enough of us with sufficient 
knowledge of French to warrant their letting, 
Monsieur Auriol's words speak for themselves. 
Critics Criticise 

THE Critics " and " We Beg to Differ " have 
recently bon criticising each other ; the 

former of their own volition, and the latter, ci' 
course, in reply to listeners' questions. - Whilst 
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The Critics " were very laudatory of _their 
?olleagues, the members of " We Beg to Differ " 
7atller missed the point, I thought, in their views. 
l'hey- suggested that. " The Critics " were excellent 
:o long as their various specialists kept to their 
various specialities, but were not quite so good 
when they got talking about each other's subjects, 
of which, it was suggested, they sometimes knew 
little or nothing. That is surely the chief attraction 
of both programmes : hearing highly intelligent 

N 

men and women express their views on important' 
and interesting topics, whether we agree witli them 
or not. The only proviso is that it must be 
intelligent -it need not be expert. Kay Hammond 
and Co. are not specialists in anything they discuss, 
and I have heard theca express views on serious 
things which -well, let's leave it at that. 

In conclusion, may we always have a woman 
among ` The Critics " ? They are always at their 
best when one has a pl t . 

ws from the 
Clubs 

COVENTRY AMATEUR RADIO SOCIETY 
Hon. See. : C. J. Goddard, " Dove l: i.' , :io_harn 

11'arwick. 
THE annual dinner and social of the Move s.,ciety sac bcl,l 
1 on March 24th, when 031/0 and G51(1 were among tt,° 

Miefguests. After the customary toasts. the Society', trophies 
were presented by Mrs. P. Miles (wife of (IDJil., vice- preshleut ). 

The trophy winners for this year are :- 
1; 21.1: ('up, presented to Mr. J. H. Whitby (a. +istant secretary). 
(.''FIII' ('up, presented to Mr. 1V. Montgomery for best piece 

of home -made apparatus. 
a_V'S ('up. presented to 03FAII (winner of QM! Contest). 
(5GI: Cup, presented to BRS15990 (winner of the DS -11X 

contest ). 
This Month, (3FAD and 05GR will be" Answering Questions," 

to help members who are preparing for the forthcoming R.A.E. 

SOUTH MANCHESTER RADIO CLUB 
Hen. Sec. : M. I. 11'ilks (G3F8W'), 57, Lnnnicy Lane, Northenden, 

Manchester. 

MEETINGS 
during March have been well attended. and now 

t Ile average attendance is 40, with new prospective members 
coming along each time. The classes in preparation for R.A.E. 
any, drawing to a close, and question- paper, from previous years 
are being used to get, candidates used to the form of the paper. 

A small group wider Mr. A. Wood ((MS') still work at morse 
instruction from about 8 p.m. until 10 p.m., and are making 
good progress. 

Meetings for May are the 12th and 25th and fortnightly as usual. 
The Club DIE event is being held on May 27th (Wx permitting). 

A group will operate with the club station portable on 150 metres 
in Cheshire. So far, four teams have entered, and the event will 
t ake place between 2.30 p.m. and 5 p.m., and arrangements are 
being made to conclude the day with high -tea at a suitable cafe. 

A " Humfest " is to be held at Parker's ('äf11, Gat ley. Cheshire: 
and the date has been provisionally fixed for October 7rh. The 
programme w'idl Include an exhibition of gear being entered in 
the " Horne -built Gear " competition. demonstrations, high -tea: 
presentation of cups and prizes, and social evening. 'Pickets for 
the event will be strictly limited and in the region of 7 Id. 
inclusive, fuller details to be announced later. 

NEWARK AND DISTRICT AMATEUR RADIO SOCIETY 

Hon. See.: J. R. Clayton, 14c, Barubygate, Newark, Notts. 

THE Inaugural meeting of the above Society was held recent ly, 
when t he following officers were elected : Clairmaa, Mr. C. 

('rasp (G3 G LJ) ; vice -chairman, Mr. G. Riley : secretary, Mr. John 
R. (Dayton (L'.l(.s.) ; treasurer, Mr. W. A. G. Davidson 

Until suitable headquarters have been found, meetings will 
1,e held fortnightly at the home of the secretary, 1 lc, Barnbyg:te 
(above Whates, Tobacconist). 

A comprehensive programme is being arranged covering 
matters of interest to all short -wave enthusiasts. It is hoped 
that during the coming summer several field events will take- 
place, and that teams representing the Society will be entered 
for the various national contests organi4ed by the R.S.G.L'. 
and LS.W'.L. 

The chairman and the treasurer will ram a morse class to help 
members desirous of obtaining a licence. 

It is also hoped to arrange visits to places of radio interest, to 
have lectures and demonstrations of radio, gear, etc. 

Prospective members are invited to communicate with the 

9` rotary at his address for further information. 

A typical club night 

STOURBRIDGE AND DISTRICT AMATEUR RADIO SOCIETY 

Hon. Sec. : W. A. Higgins, 28, Kingsley Road, Kingsw'indord, 
Nr. Brierley Hill. 

THE. 
annual general meeting of the Society was held on :May, 

Ma rot loth. I Bal. The following officers and conintitr. 
were cleated : president. J. Timbre!! ((1501); chairman, 11. 

Littley (GJN\) : vice- chairman, N. Harper (043111 ; hou. 
treasurer, I'. 1;. D. Mel.ean (G2CT.S) ; bon. secretary, W. A. 
Higgins (08(4). Committee : B. Whitehouse (G5A1'1!), F. Bills 
(G3CLG), F. Meredith, N. C. Heatheock, and D. Weaver. 
Membership at the end of February was 50. Mr. D. A. G. 
Edwards (613D0), II.11., No. 3 Region, It.S.G.R., was the visiting 
speaker, who cause at short notice to take the place of fuir. J. 
Clarricoats (0(í0I.), general secretary, II.S.G.lt., who had been 
taken ill and was unable to attend. Mr. Edwards spoke at 
length on It.S.G.B. nattera and very ably dealt with many 
questions from mentlers. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 

Hon. Soc.: F. C. Ward ((2CVV), 3, Uplands Avenue, Littleover 
Derby. 

ON Friday, March 17th, the Derby and District Amateur Radio 
Society held their second annual dinner and social in the 

Irangates Hotel, Derby. 
The president, Mr. A. G. G. Melville, F.It.C.S.., in his address 

stated that with the increase of membership meetings were now 
being held weekly. The major drawback was the installation 
of the Society's station, (' 3lilil), and it was hoped that a but Ir 
similar accommodation would be obtained for this- purpose. 

Among those present were Pr. E. S. G. K. Vance(( :1SA), and 
Mr. R. Bonner Williamson (G;,I{W'), the regional and county 
represent at ives. 

Other speakers included the Society's chairman, Mr. 1V. A. 
Mead (CAA) and Mr. C. M. Swift. 

WATFORD AND DISTRICT RADIO AND TELEVISION 
SOCIETY 

Hon. Sec. : R. W. Bailey, 32, Cassiobnry Drive, Watford, Hert. 
MITE 1960 spring session was inaugurated at the annual general 

meeting held in the club rooms, Cookery Nook, The Parade, 
1Vatfo(d. A full programme of meetings. demonstrations, 
competitions and Cation visits has been err:ngod. Meetings are 
held twice monthly ou the first and third Tuesdays at 7.30 p.m, 
at the club rooms. The secretary will be pleased to welcome 
any prospective members at any of the meetings, or they may 
get in tond with him at the above address (Tel.: Watford 5403). 

WORTHING AND DISTRICT AMATEUR RADIO CLUB 

Hon. Sec.: A. A. Forge (G 3LF(I), 2, The Plantation, Worthing. 

Mla:'fINGS 
of the above club are held on the second Monde) 

of the month at 7.30 p.m., at the Adult Education Centre. 
W'urtl.iü.g. 
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The "Fluxite Quins" a- Work 
" Your radiogram's acting queer, 
That record whizzed close post my 

The changer's gone mad, 
But don't worry, lad, 

All it needs is some FLUXITE, that's clear!" 
See that FLUXITE 1s always by you -in the house-- garage- workshop- 
wherever speedy soldering is needed. 
Used for over 40 years in Govern- 
ment works and by leading engineers 
and manufacturers. Of all Ironmongers -in tins, 10d., 1/6 and 3/ -. 
The FLUXITE GUN puts FLUXITE 
where you waht it by a simple pressure. 
Price 2,1, or filled 3/6. 

FLUXITE 
SIMPLIFIES ALL SOLDERING 

Write for Book on the Art of " SOFT " 
Soldering and for Leaflets on CASE- 
HARDENING STEEL and TEMPERING 
TOOLS with FLUXITE. Price 1d. each. 

FLUXITE Ltd., Dept. W.P., 
Bermondsey Street, London, S.E.1 

A FREE BOOK 
on Morse Code Training 

There are Candler Morse 
Code Courses for 
Beginners and 

Operators. 
Send for this Free 
"BOOK OF FACTS" 

't gives full details 
concerning al, Cosrses 

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

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

THE .WORLD'S GREATEST 
BOOKSHOP 

Ac FOR BOOKS F 
New and secondhand Books 
on every subject, Stock of 

3 million volumes. 
Large dept. for Technical Books 

118 -125 CHARING CROSS RD 
LONDON W.C.2 

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

DON'T MISS 
THIS BARGAIN 

A Personal Radio for your Holidays 
EX -W.D. CHASSIS with valves in brand -new condition : IRS, IT4, I55, 
IS4, complete with Circuit Diagrams, 
showing how this can be converted to 

posa ly ' -. 

excellent set for Beach, Lawn. Picnics, etc. Bargain price only 271, 
EX-R.A.F. 2- VALVE. NORSE OSCIL- 
LATOR, battery operated, reduced from 27 /- to 151 -, carriage 19. 
OBSOLETE DK1, DAC1, DEL DI.2 
can now be replaced with equivalent valves and ready to plug -in adaptors. Price of valves in above order 
12/10, 92, 111 -. 11/ -, plus 3/9 each adaptor. 
OLD CABINETS -TIKE NEW with Scratch Remover Kits, also suitable for furniture. complete 5'6,. post Od. HOW TO REPLACE DIFFICULT 
VALVE TYPES. 655..6E5, 6N6, (spit, 
6135,6G5, 12A7, 12F5, 12Z3. 15D1, 25A7, 
32L7, 30, 39/44, 41, 45, 47, 50L5, 70L7, 84624, etc. We can help you here. too. EASY TERMS up to 10 months --and very near cash price on all Taylor Meters. 
FREE Catalogue, Payment Plan and Application form. 
SERVICE SHEETS.-The one you require FREE in a dozen at 10/6. DEMOBBED VALVES," Service Valves and their commercial equiva- lents, 2/8, post free. 
" TELEVISION 

BOOK-LIST 
RECEIIVER CON- STRUCTION," a ' Wireless World " Reprint, 2.8, post free. AMERICAN Service Manuals. before. 

12/6 
ANTENNAE RODS,rclose- jointed sections interlocking, 10ft., 5 / -. CONDENSERS : 4 mid. 450 v., 2/- : 

25 mfd, 25 v.. 1/6 : 0.5 mfd. 350 v., 1t -. POTENTIOMETERS, 10.000 ohms, 2 / -. MINIATURE CABINETS in wood, cream sprayed, with fabric grill, tor 21in. Speakers, 6 / -. 

XP. XV r and holders. Please for any valve. We are fully stocked and well assorted. Lists sent. Equiva- lent books, 2/8. 
MORSE BUZZER, training set, Silver point fitted tapper, twin coil buzzer, adjustable for high and low pitch, with diagram on back. 5! -. AMPLION all- purpose test meter. 
10 ranges, A.C./D.C.. moving coil. New Bargain, £3/7/6. 
VALVES at reduced prices: - 
OZ4. 7/6 ; 105. 

AMERICAN 
8/6 : 1LA4, 

TYPES 
6 : 1R5 

8 %8 : 155, 6/6 : 1T4, 6/8 ; 1S4, 6,6 SAS, 9/- - 2X2, 7/6 : 5U4. 7;6 ' 5X4. 8/9 
5Z3, 13/6 524, 7/8 ; 6AC7, 6/6 : 6AG5 

6Bß, 61- ; 6C4, 8/6 6C5 /7 /6 
66C619'ß 

6D6. 7/6 ; 6F5, 6/6 : 6F6, 716 ; 6F7, 6,6 6G6G, 6/6 ; 61,16. 3/6 ; 6J5, 6/6 : 6J6 
18 /- ; 6.37, 7/6 ; 6K6. 8/6 : 6K7. MET 
7/6 ; 6K8, 7/6 : 6L6G. 10!- 61,7, 716 6N7, 6/6 6Q7, 6/6 : 6SA7, 7/6 : 6SG7 
63J7, 86/8 '8/6SN7 6/- (318 :6507 ?' 6/6 
6T7, 8/- : '6137, 8/6 : OV6. 7/6 : 6X5 
6/6 : 7A7, 7/6 : 7A8. 7/6 ; 7C7. 7/6 
12A6. 6/6: 12K7, 8/6 ; 12K8, 8/6 
125117, 7s6 : 123K7. 8/6 : 128Q7, 8/6 
12Q7, 7/6 ; 12SR7, 71 : 14F6. 9/6 ; 18 
10/6 ; 19, 10 /6 ; 25L8GT, 716 ; 25Y5 
10i- ; 2524. 9 / - 25Z6GT, 7i6 ' 23D7 
6/6 : 35Z4GT, 10/6 : 39./44. 8,9 ; 32 
7/6 : 41, 76 ; 42, 10 /6 ; 58, 716 : 80 
10'- ; 89, 8'- : 807. 7'6 : 8416Z4. 10 /- 
9001, 8.'8 : 9662. 6/6 ; 954 acorn, 5 6 
955 acorn, 51 ; 866A acorn. 10/6. 

BRITISH TYPES 
210VPT, 8/6 SP2, 7/6 : PM12, 8;6 
210LF, 5/8 : TDD2. 7/6 ; PM1HF, 5ï- 
PM22A, 7/8 : LP2, 4/6 ' QP21. 7/6 
SP4, 5 -pin, 8 6 ; 7 -pin. 916 ; MS4, 10/4 
MH41. 7,8 : D41. 5/9 ; ML4. 8:6 
MU12 14. 7'- ; FW4!500. 7/8 ; VP13C 
10/4 ; SP13C, 104 ; 111,13. 718 UR3C 
9/- : FC13C, 8/6 ; FC13, 843 ; VP13 
8/6 ; TDD13, 8/6: AZ31. 9,'- : CL33, 10,4 
IMPORTANT: Please include postage 
1/ -, Please mark envelope P.W. 

:1'r ç.':,'....N,'.. ;: `:` 7tli . S%'. 
...'ii:t:éESi."..':.:::. . .., ,.` 

BULLS 
HOST AP.IEa?;!. `a 

VALVES 
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IS THIS YOU ? 

STOP before 
you build that 
superhet. Don't 
burden yourself 
with sig. genera- 
tors, output 
meters, etc., 
when for 

ONLY 
54/9 (inc.) 

you can get 
our new and 

improved 
3 Waveband 

ALIGNED & SEALED 30 TUNING 
UNIT 

Then you will have the World at 
your finger -tips ! 

YOU can build t commercial super - 
het., and to mike quite sure you 
cannot possibly fail we are giving 
away ABSOLUTELY FREE with 
each unit our 3/6 set of unique 
Construction Sheets, which contain 
full information and diagrams for 
building our 5 -valve A.C. super. 
For details (and eleven circuits, data, 
hints, etc.) send 1/6 now for the 
eighth edition of the " HOME 
CONSTRUCTOR'S HANDBOOK," 
the radio book for the go -ahead man ! 

RODING LABORATORIES (Dept. P4) 
70, Lord Avenue, Ward, Essex. 

Walton's of Wolverhampton offer 
more amazing bargains, all post 
paid : Partly stripped 1 154 TX, 
4111 ; 1 196 TX, 316. No. 18 TX, 
61 -. R.3084, Brand New in case 
but less valves, 1716. Co -ax cable, 
6d. per yard, any length supplied. 
Brand New Sin. Speakers, 12/6. 
TR.9 Receivers, less valves, 7/6. 
24v. Camera Motors, 1216 (were 
251 -). 0 -500 Micro -amp. meters, 
61 -. Polythene Low Loss Dipole 
Insulators, SI -. RF. units, type 24 
or 25, 1716. EF.50 Valve Holders, 
6d. each. 22ft. Steel Masts, 201 -. 

I 1ft. 101 -. Wood Masts, approx. 
15ft., 201- for 4 ; also hundreds of 
other bargains ; send S.A.E. to -day 
for lists. 

WALTON'S Wireless Stores 
203, Staveley Road, 

Wolverhampton. 

rvti.rlNW ti,r^..i1,v1,.i1.v1..r1 
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fitted with separators of " Lignex " -a highly 
absorbent material which leaves very little " free 
acid " in the container, whilst maintaining the same 
characteristics as a c8mpletely free acid cell. 

The Exide PRA3U has a greater capacity than 
the older -type cell, and is slightly wider and taller. 

Specification : 

Voltage, 2 ; capacity, 3¡ Ah at .20 -hour rate ; 

charge rate, - Ampere ; dimensions, 2 13/32in. wide 

Trade Notes 
rlin'atur: Neon Indicators 

5 SMALL range of miniature neon indicators is 
being marketed by the General Electric Co., 

Ad., for use in all branches of industry, chiefly as 
isual indicators for " live " electrical circuits. 
['he small space which the indicators occupy and 
.heir negligible power consumption make them ideal 
or use with practically any type of electrical equip - 
nent.. They are designed to operate from 200 -250 
tuft supply mains, with an external resistance of 
).25 -0.5 megohm in series. This resistance is 
!ssential, but it can be of the 1 -watt radio variety. 

Details of the range of indicators are summarised 
>elow. 

Type of 
Indicator 

Class of 
Supply for 

which suitable 

Nominal 
Operating 

Current 
Type of 

Cap 
List. 

Price 

F A.C. 0.5 niA Small 
Edison 
screw 

4/6 

C A.C. 0.15 niA Miniature 
bayonet, 
centre 
contact 

3/6 

"Tuneon" D.C. 0.5 'nÁ Small 
Edison 
scam 

4/0 

H. Hunt, Ltd. 
kESSRS. HUNT'S telegraphic address is now 

as follows : 

Telegrama : Capacitors, Put, London. 
Cables : Capacitors, London. 

±iew Exide Cell 

THE latest addition to the range of batteries and 
accumulators manufactured by Chloride Bat - 

;eries, Ltd., of Clifton Junction, near Manchester, 

by 1 5; 32in. long by 31in. high (with terminals 
screwed down) ; weight (charged), /lb. approx. 

Haynes P.M. Focusing Unit 
TWO new types of TV focusing units have' been 

introduced, the PM15A and the PM20A, for 
use with tetrodo and triode C.R. tubes respectively. 
These are fitted with Vertical and horizontal shift 
controls conveniently placed at the back, as well 
as a focusing adjustment operating at the rear 
and beyond the base of the tube. Shift is produced 
by a slight movement of a " shuffle " plate which 
engages only a small part of the flux in the region 
of the gap and the picture may be critically centred 
without derangement of focus. Resort to tilting 
is thus unnecessary, the focusing unit being firmly 
mounted with its axis aligned and concentric with 
the neck of the tube for which support is provided. 
The focusing control by variable gap works 
through gears and the control knob may extend 
out at the rear' of the cabinet affording the same 
ease of adjustment as that offered by the variable 
resistance used with focusing coils. 

Alcomax III or equivalent alloy is used for the 
magnet ring. Fully described in Haynes Technical 
Publication No. 44. Retail price 36s. 

Hunt's Trimmers 

FROM April let, 1950, the production of trimmer 
capacitors by A. H. Hunt, Ltd., was discon- 

tinued. 
In order to ensure continuity of supplies of the 

special types manufactured by Hunts, the tools and 
equipment have been acquired by Sydney S. Bird 
and Sons, Ltd., Cambridge Arterial Road, Enfield, 
Middlesex, who will be pleased to continue the 
supplies of trimmers previously manufactured by 
Hints. Would manufacturers of equipment please 
note. 

Hunts are discontinuing the manufacture of 
trimmers in order to devote their energies to 

fixed capacitors, which involve 
much more process work than 
trimmers. 

Arrangements have been macle 
for supplies of trimmers to be 
available from A. H. Hunt, Ltd., 

to the wholesale and service trades as hitherto. 

The new Haynes P.M. 
focusing unit. 

is the new Exide PRA3U unspillable cell for use 
with " photo -flash " equipment. 

Designed as a free -acid replacement for the Exide 
l'RA3` gel -cet (introduced some years ago for 
deaf -aids, miniature radios and photo -flash units), 
the new cell is contained in a celluloid case and 

OUR COMPANION JOURNALS 

PRACTICAL TELEVISION 
9d: Every Month 

PRACTICAL MECHANICS 
9d. Every Month 

PRACTICAL ENGINEERING 
4d. Every Friday 
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The Editor does not necessarily agree with the opinions expressed by his correspondents. All letta s must be accompanie4 by the name and address of the sender (not necessarily for publication). 

Indoor S.W. Aerial 
SIR, -1 am taking the liberty of writing to express 

appreciation on the very helpful and informative 
article on page 164 of the April issue. 

Upon receiving my copy through the mail I 
immediately scanned the pages and came across 
the article. In less than half an hour I had the 
indoor aerial constructed and installed, and I was 
very pleasantly surprised at the results obtained 
from it. 

After a little experimenting with it., taps, etc., 
I have come to the conclusion that it is the most 
efficient indoor antenna I have tried so far. 1 
am really enthused about it and passed the news 
along to some other radio men. 

On the antenna here the direction has been 
reversed. The open ends are pointed towards 
Europe. 

Since the short time I have had this antenna 
operating I have noticed an increase of signal 
strength from one to three R's in ordinarily relatively 
weak signals. I find it quite directional, too. I am 
still " working " on it and perhaps find more about 
it as I go along. 

The receiver hero is an home -made autodyne 
affair with a stage of T.R.F. and seems to work very 
well with this type aerial.-SAMUEL M. MACK 
(Lowell, Mass., U.S.A. Ex WIDAE -WICRO.) 

Delivery Dates 

SIR, -The comments in your column of 
PRACTICAL WIRELESS, re ` Delivery Dates," 

in April number, make interesting and illuminating 
t ending. 

A valve (rectifier) purchased by me early in 
January developed a fault in a few days. The fila- 
ment was intact. Where the " lead -in " wire.s 
entered the bulb from the " Class Pinch," arcing 
occurred between a filament wire and anode wire. 
I applied to my retailer for the usual form to be 
returned with valve to manufacturers. This was 
forwarded about January 27th. It is now seven 
weeks away and I still have no word from the 
manufacturers. I am advised that this is not an 
unusual delay. 

Surely makers cannot expect customers to buy 
two valves to keep a set going. 

It must be obvious that a set must remain out of 
action during the time taken for the faulty valve 
to be " tested." Alternatively, the purchaser 

must buy a second valve. Retailers , have n 
obligation to replace faulty valves. 

Perhaps not many valves are returned for tel 
so for the few it " doesn't matter." Somehow, 
think it " matters very much ! " -L. C. BAKE 
(Bristol). 

Electronic Organ 

SIR, -Your contributor's article on an electrons 
organ is very interesting, and open§ up a, 

interesting field for experiment to those capable e 
the engineering involved. 

Of course, Mr. Pannell's scheme is, in reality, th 
basis of the original Hammond organ. Indeed 
almost everything in the field of electronic instru 
meats is covered by Meissetters patents, but ther 
is no reason why those interested should not experi 
ment for their own pleasure. . 

I have been interested in electronic instrument 
for many years, thefirst I made was a one- stringe; 
fiddle, using a portion of a high resistance eat 
piece as .a pick -up. Twelve or 14 yearn ago I corn 
menced an organ in which the frequencies wen 
generated by a steel reed vibrating in close proximitj 
to a magnetic pick -up, similar to that described it 
the recent article. I only completed two octave: 
of this since the steel reeds were not easily obtainer 
in this country, but my short experiments prover 
the scheme to work well. It had an advantage ove: 
the rotating wheel in that the reeds were vibrate( 
by air, in this case blown, whereas the rotating whee 
is dependent on the frequency of the mains, am 
we all know how this varies to -day, so it is not easy 
to maintain the correct philharmonic pitch. I also 
adapted a scheme to a piano, and later found the 
same thing on salo. 

My really successful electronic organ, however; 
was built on the condenser microphone system. 
and that also is actually on the market. Thee 
was built with a normal organ vibrating brass reed 
adjacent to which was a brass stud, forming the two 
plates of a condenser for each note. One side of all 
condensers and the D.C. energising supply was 
earthed,- the other plate of each condenser wee 
fed by the live side of the supply, contact was made 
to each individual condenser through the normal 
key and so through to the pre -amplifier. This was a 
single keyboard instrument of five octaves, but 
had plans to add another three manuals and other 
refinements, unfortunately the war intervened. 

A point about these eleetrophonic instruments, a' 
I prefer to call them, is that the single frequency 
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venerated by a wheel sounds very thin, overtones 
tnd harmonics are essential. The reed generator 
loes provide some overtones, but even in this 
.ype, for satisfactory results, certain mixing is 
tecessary, as are precautions against clicks and 
bangs when a key is depressed. There is another, 
:ommercial, type of condenser organ which uses 
-evolving discs, and in another sound on film is 
ised. - It is a big field and an interesting one.- 
t. H. COWTAN (Rickmansworth). 

Receiver 1116A 

SIR, -I enjoyed the article by A. Nor. Mann on 
the 1116A as I have one of these very 'fine 

eceivers. Other owners may be interested in -my 
efforts to improve performance. In its original 
ondition the 1116 as Mr. Mann states " gives 
reasonably good loudspeaker volume." To my way 
)f thinking this state of affairs was not good enough 
or six effective valves including QPP output; sd 

[ pried and poked about trying to find where gain 
vas being lost. On studying the circuit two main 
easons became apparent : 

(1) The H.T. +vo feed to the QPP output trans- 
'ormer passed through a 5,000 ohm resistor, and 
his was dropping the voltage on the QPP valve to 
tbout 80 v. on load. This resistor was shorted 
icross and an increase in volume resulted. This 
esistor can easily be located on the resistor -panel 
'r the output section. 

(2) The detecting diode network was examined 
and it was found that most of the drive to the audio 
;tapes was being lost here. The diode decoupling 
esistor was 250,000 ohms and the audio voltage 
vas being developed across a 50,000 ohm resistor. 
Phis circuit was rearranged on orthodox lines so 
hat the diode was decoupled -by the 50,000 ohm 
esistor and the A.F. voltage was developed across. 
the 250,000 ohm resistor. This is not a straight - 
'orward reversal, as it would seem, because in the 
AVC position of the switch the AF voltage is 
leveloped across a separate 50,000.0 resistor on 
;he switch. 

These alterations improved performance 
ncredibly. The overall gain is now such that an 
ttF volume-control had to be fitted, for when using 
ANC on commercial and powerful stations the 
receiver was greatly overloaded. On local medium - 
n-ave stations it is impossible to bring the aerial 
tuner into line with the oscillator because the 
resúltant overloading causes considerable distor- 
tion oven when using manual bias. 

Anyone desiring details of these alterations can 
Obtain them from me on receipt of a S.A.E. 

In my opinion the 1110, complete with a two - 
stage preselector, is the battery -man's answer to 
the H.R.O. -A. E. ASHBY, 40, Eastbourne Terrace, 
Baghill, Pontefract, Yorks. 

Studio Audiences 

SIR, -Maurice Reeve in " Programme Pointers " 
of your May issue states that studio audiences 

for humorous shows are essential, but that they 
require some form of restraint. I am in full agree- 
ment. 

It seems hardly credible that in 1950, jokes of 
the " ... ` Who was that lady you were with last 
night ? ' -` That was no lady, that was my wife,' " 
calibre, should be able to evoke spontaneous, wild 
applause. 

I have attended variety theatre outside broad- 
casts, when, as the time draws near, the show stops 
and an air of expectancy prevails. Not content 
with that, the manager comes on. to the stage and 
(as if the audience didn't know), tells us that we 
shall be " on the air " in a few moments. 

" Come on, then," he calls, " let's show everyone 
that we are enjoying ourselves." 

If this state of excitement can be provoked at one's 
own local theatre, then what is to be expected 
(without prodocation) when one finds himself in a 
" real live studio " to see his favourite radio show, 
after making a special journey to London for the 
" privilege " ? 

I have been privileged (without inverted commas) 
to visit Alexandra Palace. Here, the atmosphere is 
very different, passes being issued with reserve and 
the " tour " being conducted prior to commence- 
ment of transmission. Thereafter, you are placed 
downstairs in order to watch the programmes on a 
television set. 

However, a few fortunate visitors occasionally 
find themselves occupying a limited number of 
chairs arranged along one side of the studio. As the 
hands of the clock approach programme time, the 
studio manager walks over and says, " We shall be 
' on the air ' in a minute, I don't want any laughing 
or talking- absolute silence." And absolute silence 
it is, until someone does, or says, something really 
funny, then -well, it just can't be helped and the 
studio manager joins in too. 

At the viewing end, I derive considerable pleasure 
upon hearing semi -suppressed mirth emanating from 
" hard -boiled " camera crews, and visitors whom I 
know are pledged to silence. 

Hence, if an audience at a radio show were 
encouraged to laugh only when they couldn't help 
themselves, it would not only be more acceptable, 
in my opinion, to listeners, but possibly ensure that 
comedians would take more pains in the preparation 
of their scripts. -R. P. MACSP.ELL (Peterboro'). 

REFRESHER COURSE IN MATHEMATICS 
8/6, by Post 9/- 4th Edition By F. J. CAMM 

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

Editorial and Advertisement Offices : 

"Practical Wireless," George Newnes, Ltd., Tower House, Southampton Street, Strand, W.C.2. 'Phone : Temple Bar 4383. 
Telegrams : Newnes, Rand, London. 

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

The Editor will be pleased to consider articles of a practical nature suitable for publication in " Practical Wireless." Such articles should be 

written on one side of the paper only. and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible 

for manuscripts. every effort will be made to return them if a stamped and addressed envelope is enclosed. All correspondence intended for 

the Editor should be addressed : The Editor. Practical Wireless." George Newnes, Ltd.. Tower House. Southampton Street. Strand, W.C.2. 

Owing to the rapid progress in the design of wireless apparatus and to our efforts to keep our readers in touch with the latest developments, 

we give no warranty that apparatus described in our columns is not the subject of letters patent. 
Copyright in all drawings; photographs and articles published in ` Practical Wireless " is specifically reserved throughout the countries 
signatory to the Berne Convention and the D.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. " Practical 
Winless" incorporates " Amateur Wireless." 
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SAMSONS 
SURPLUS STORES 

Ex -Govt. 

H.T. TRANSFORMERS 
Primary 200 -250 v. Sec. 4 v. 3a. 4 v. 6a. 

C.T. 4 v. 6 a., 1716. Post 116. 
Pri. 200-250 v. Sec. 6.3 v. 6 a. C.T. 5 v. 6 a. 

C.T. 7.5 v. 6a. C.T. 7.5 v. 6 a. C.T. 
4 v. 2 a., 25; -. Post 216. 

Pri. 200 -250 v. Sec. 350-0-350 v. 250 m /a. 
4 v. 3 a., 351 -. Post 216. 

Pri. 200 -250 v. Sec. 1250 -0 -1250 v. 400 
mla. 4 v. 2 a., 651 -, Post 316. 

Pri. 200 -250 v. Sec. 900-0 -900 v. 4 v. 2 a. 
250 mla., 451 -. Post 216. 

Transformers (by famous American manu- 
facturer). Prim. 230 v. Sec. 150 -0-150 v. 
75 mla., 12/6. Post II , 

Brand New. H.D. Transformers. Prim. 
230 v. Sec. 11 v. 11.5 v. and 12 v. 70 amps., 
E4í101 -. Carr. 41 -. 

Brand New. Variac Transformers. input 
200 -240 v. Output 220 v. 7.5 amps. 
1.65 KVA., 651 -. Carr. 316. 

Heavy Duty Auto- Transformers. 110, 150, 
190, 230 v., at 1.6 KVA., E41101 -. Carr. 
4/ -. 

1691171 Edgware Road, London, W.2. 
Tel. : Pad. 7851. 

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

RII orders and enquiries to our Edgware 
Road branch, please 

STAN WILLETTS, 
43. Spun Lane, West Bromwich, Stalls 
It .C. 931A PHOTO-MU LTIPLIEIt 
VALVESS.- Complete in diecast housine 
with potential divider, new, 33 -. P33 RECEIVER (2 meters) with 5 mains - operated valves, two EF54s. two 6J5s. one 
9.15 (less power pack). 29 6. post 4,8. RE- CEIVER TYPE 1137A. with 7 mains-opera- ted valves, three EF39s. two EF3i;s, EK32, 
E334, 21' -. Post 2/6. BAL. ARb1.VTI. RE HEADPHONES (50 ohms). 4/6. CARBON 
]1 Il'., 341, post 84. M.C. MIC HEAD- PHONES (Hand No. 7), 600 ohms, 9.8, post 9d. RECEIVER UNIT, with 4 valves, two 
EF34s. EC52, CVO. as new. 19/6. Post 1+4. R.F. UNIT 24. 12/6 post 1;6. BRAND NEW VALVES, 6Vß1, 61[7. 6J7, 6Q7. 6X5. 
BAC7, 55Z4, 504, 5R4. VU120, 807, 6!- each, 
4 for 22,6 : 6K8. ß+8, post 9d. PORTABLE 
TEST METER, 0 -5,000 ohms. 0 -60 mA. 
li -3 volts, brand new, 14:6, post 9d. POWER UNIT TYPE 532 with one 5Z4. one V0120. 
.1 pF., 2,500v. D.C. wkg. 1,000 Relay and Other Useful Parts, 13 6. post 1/6. PACK - ARI) -BELL PRE -AMPLIFIER complete 
with valves 6SL7 281)7 / works off 28 volts D.C., brand new 13.6. post 9d. 

RADIOLEOTRON 
22, France, Street, Scunthorpe, Lites. 

New Goods Only. 
CONDENSERS.- Electyc. 450v. wkg., 4mfd 
2/6 ; 8, 3/- 16, 41- ; 8 -8, 4/8 ; 8 -16, 5/9 
16 -16, 6/3 ; 900v. wkg., 4mfd. 2/8 8, 3/2 
16, 4/3 : 6 -8, 4/9 : 8 -16, 6/1 ; 16 -16. 6/11 
25 x 25v. 2/- ; 25 x 50v. 2/3 50 a 12v. 2/- 
50 x 50v. 2/6 ; Tubulars, 580v. wkg. up to 
.0005, 6d. : to .005, 8d. ; to .1, 10d. : Mica 
up to 0003, 9d. ; to .002, 1'- : .JIS, l'3 ; 
.005, 116 ; 31, 1/9 : Sil. Mica, up to 75Ff 
Sd. t to 300, 9d. ; to 800, .1d. ; to 4,500, 
14. Tuning, .0005mfd.. per 'Sect. 1G. 51,-; 
1G, 9/3. 
VOLUME CONTROLS. -Lg. Spols., all 
values, 2/9 ', - 

with SW, 4/6 ; with DP.SW, 
503 ; Midget Type, I, 1 & 2 meg. 4/6 ; with 
SW. 6/6 ; with DP.SW. 7'6 ; Wire Wound, 
lic, to 80k. 5/3; with SP.SW., 5k. to 50k. 7/3. RESISTORS.- Carbon, all values. I watt, 
4d. ; 1 watt, 7d. ; 2 watt. 1 / -. Wire Wound, 
5 watt. 50 to 2k ohms, 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. Orders 
under 10/ -, 44. Post, over Free. List, 2I d. 

6 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 Tree with every 
set. 2216. 

" fir ' 1R 
I y I 

VCR97 TUBES. New. 351 -. Carriage 
and packing, 51- extra. 
INDICATOR UNIT 162. Comprising 

I VCR 517, I VCR 39, also VCR 139A, 
VT60A, 3 VR6S, 1 6.15. 4 Diodes 24v. 
Blower Motor 0 -1 mA, E3 17s. 6d. 
carriage paid. 
NEW HEADPHONES. U.S.A. 
120 ohms.. 4)- Pair. Post free. 
COAXIAL CABLE. 75 ohms. For 
Television. 81- 12 yds. 
2 -VOLT 7 -PIN SELF RECTIFYING 
VIBRATORS. 7/6 post free. 
E L E C T R - M A G N E T I C C 
COUNTERS. D.C. 25 -50 volts. 
0 -9999. Suitable for Domestic and 
Industrial Applications. As New, 716. 
NEW CARBON MIKE INSERTS, 
21- each. 
NEW f -VOLT HEAVY DUTY 
ACCUMULATORS, 85 amps. Size 
12 x 9 x 7. Weigh.. 47 lbs. £3 10s. 
5 -WAY RUBBER- COVERED FLEX 
CABLE. Suitable for Lighting, etc., 
etc. 12 yds., 5) -. 
TELEPHONE HAND SETS, 8/6 
each. 
MOVING COIL HAND MICRO- 
PHONES, 516 each. 
BALL MICROPHONE.-Manufac- 
cured by Standard Electric. All in per- 
fect condition. Suitable for broad- 
casting and recording. Moving Coil 
(Dynamic). Omni -directional. No 
energising necessary. High Fidelity. 
Cod Impedance 15 ohm and will work 
very well in conjunction with an 
ordinary speaker transformer. is of the 
type used by many leading bodies, 
such as the B.B.C. and G.P.O., for high 
fidelity reproduction, E4 I7s. 6d. 

4 VALVE 
A.C. SUPERHET 
UTILITY SETS 

200/250 VOLT 
MEDIUM WAVE 

R DER 
BAND 

PERFECT O 
MOVING COIL SPEAKER. These 
Sets are NOT NEW, but in perfect 
order. £3 19s. 6d., plus 51- carriage 
and packing. 

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

MAIMS TRANSFORMERS 
(Postage extra under £2) 

(í.s supplied by us to the ADMIRALTY, MINISTRY OF SUPPLY, B.B.C., 
EDUCATION AUTHORITIES. etc.) 

Screened Primaries 200 /250 v. Interleaved and impregnated. Drop through type. (a) 250- 0- 250v.60 mA., 6.3v. 3A., 5v. 2.9. 1 5 8 (b) 250- 0 -250v. 60 mA., 4v. 4 A.. 4v. 2A. I Following Types have UNIVERSAL L.T. Windings, 0- 4 -6.3v. 4 A. C.T. 0 -4 -5v. 2 A. (c) 250- 0 -250v. 80 mA.... ) (d) 300- 0 -300v. 80 mA.... .., } 17 6 (e) 350- 0 -350v. 80 mA.... ... 1 
(f) 250- 0 -250v. 100 mA.... 
(g) 300- 0 -300v. 100 mA.... ... 19,0 (h) 350- 0 -350v. 100 mA.... ))) 

Upright Types Fully Shrouded. 
(I) 350- 0 -350v. 150 mA Oß -6.3v. 6 A. 

- (j) 425- 0 -425v. 180 mA.. 6.3v. 4 A. C.T. 
6.3v. 4 A. C.T. 5v. 3 A... GUARANTEED EX -GOVT. VALV ÌS 

IC5, IN5, 5Z4. 6AC7, 6B8, 61[7. 627, 6Q7, 
6U7. 6V6. 6Y6, 807 at 6/- ea. : IS9. ISI, IT4, 
3S4, 6K8. 717 A at 6.6 ea. ; 6H6, EB34 at 2,6 6L6. 9/6 : 805. 23,6 ; 813. 37/8; VCR97 in makers transit cases. 32/6. 
MINE DE: TECTOR AMPLIFIERS 
with three IT4 valves ... 22 8 
1'1154 TUNING PANELS with three tuning condensers ... PA('KARD -BFLL PRE. -AMPS. 
Complete with valves and spares 
In makers cartons 18.6 COWAN 500 VA AUTO TRANS- FORMERS. 115/230v. In tropical packs. List price 215.10.0. ,. 42.8 

SMOOTHING CHOKES 
40 mA.. 5/- ; 60 mA., 6/6 ; 90 mA., 7!- ; 

100 mA., 12/6 : 200 mA.. 21/ -. 
VIEW MASTER T/V RECEIVER. 

All parts stocked. 
Constructional envelopes, 5 + -. MIDGET It "Q "3 wave -band 

Coil Packs (465 kc;s) 29.6 
VI1DGE1' I. F. 'I ItANS. (465 kc/s)... 15.6 

COULPHONE RADIO 
The Return of i'ost Mall Order Service." 

53. Burseough Street, Ormskirk, Lanes. seni 6d. P.G. for 64-pace catalogue. 

CARLTON COILWINDING CO. 
" A Name to Note and Remember" 

Sledium -wave Coil Units for BC453, 11C454, 
BC455, 10'- with Data. State which model' required. Mains Transformers for above receivers. 31.8, for BC348 300 -, BC221 26/ -. Inexpensive Television Mains Trans- formers for 111355, 31/6. For VCR97 C.R.T., 
52/6. Filament Transformer, 0-4-5-6.3 - 
12.6v. 2a., 12 +6. Rewinding Service. Send 
for catalogue, 3d. Postage extra. 
Carco Works, Church Rd.. Birkenhead. 

Phone 3585. 

SUI'AUOILS 
OFFER MIN 

* A compete range of High Q variable 
iron dust cored coils in wavelengths 
10 -30, 18 -50, 30 -75, 75 -200, 190550 and 
809 -2,000 metres ; Aerial, H.F. or 
Oscillator at the remarkable price 
of 2/3 each. 

* MODEL 30 famous 3 waveband super - 
het Coil Packs, aligned 27/9 inc. 

* MODEL 40 Coil Packs- similar, with 
R.F. stage. aligned 54/6 inc. 

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

121- pair. 
* MODEL 30 TUNING UNIT con - 

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

2 -gang and attractive Dial. Com- 
ponents aligned together as a unit 
and sealed 54 /BInc. * MODEL 40 TUNING UNIT, similar, 
with R.F. stage 86/3 inc. * S L8 Horizontal Spin Wheel 
tuning assembly and dial...25/- each. 

* COMPONENTS.- Complete range of 
radio, television and gram com- 
ponents in stock at lowest prices. 

* FREE 
A Copy of the enormously successful 
Home Constructor's Handbodk will be 
forwarded FREE with orders of 201 - 
or more, or a copy can be obtained 
for 1/- from 
SUPACOILS, MAIL ORDER 
OFFICE. 98, Greenway Avenue, 

London, 1..17. 

www.americanradiohistory.com

www.americanradiohistory.com


_ PRACTICAL WIRELESS Rine, 1950 

WE E DON' s supply any - . E 4 CORP. 
t;ii,ng Ex- Government. 

All Brand New Cods - 4ruliy guaranteed - 
Ait Changers recently advertised 

still available. 
Garrard RC 65A. A.C. -A.C./D.C. & 70A. A.C. 
Collaro RC 500 Crystal or Hi -Fi. 
E.M.I. A103 M. 
Plessey A.C. Mixers. 
VIEWMASTER. -All Kits for the Bir- 
mingham and London frequencies now 
available. 
SOLON SOLDER IRONS.- Pencil Bit. 
2L -. and Straight Bit, 1916. all voltages. 
Elements -spare bits. etc.. available. 
TAYLOR TEST GEAR.- Entire range by 
this famous maker. now available on HIRE 
PURCHASE. SATE. for catalogue and 
terms. 
All AVO TEST GEAR NOW IN STOCK. 
including Hilt Meter. " Avo 7 " Leather 
Cases. £212/6. 
VALVES.- Largest stock in England. 
Over 1.000 types. 
PICK -('PS and HEADS, by Decca, Con- 
noisseur. Acos (GP20i, BTH. Marconi, 
Shaefi. Rothermel. 
SPEAKERS. -By ` amous makers. All 
boxed and guaranteed new. 3lin., 141): 
lin., 11 6 and 15' -: 810., ITS: lain.. 21' -. 
Wharfdale Golden loin., £4; Golden. 10in.. 
C'S. £410 -. Goodmans, 12in., Double 
Cone. 48.8' -: Single Cone, £615 -. 
All items can be supplied C.O.D. up to 
151b. in weight. Otherwise cash with order. 
please. 
Special attention to Overseas Orders. which 
are free of Purchase Tax. 

MODERN ELECTRICS, LTD., 
164. Charing Oros; [toad. London, W.C.2 

Telephone Temple Bar 7537 

190- 550,i,upu- 
lnetres. Triode çç 

stage. Iron 
I coils. Band. 'IF_ 

input circuit 
,e fl l i t Perspex 

volume &Tone EL (RO 
1a10 role also operate 

for gramo. repro,mc- - VELOPMENTS- 
lion. Price £12.17.6 18 Broad Beal. 
Dataaheetourcq esi Wi!fingdoa, Sussex, 

RADIOGUIDE CIRCUITS 
Build yourself PORTABLE set ! 

But build it the EASY way. the RADIO - 
GUIDE way. These famous Manuscripts 
give every detail of constructional data. 
All wiring and components are clearly 
shown in easy step-by-step wiring diagrams. 
and all Coil Units. l.F. Trans.. Frame 
Aerials are supplied ready aligned. NO 
TEST GEAR is required and either com- 
plete Kits or any separate component, 
ready punched chassis. etc.. can be supplied. 
Model BP42. 4 valve 2 band all -dry battery 

testimonials emanuscript, 
satisfied 

Model M.B. 42. 4 valve 2 band combined 
mains battery portable, works any A.C., 
D.C. mains or all -dry batteries at the flick 
of a switch ! Manuscript. 5! -. 
Model PP42. 4 valve 2 band personal port- 
able, Bin. x 5in. x 4ín. Manuscript, 3 -. 
21d. stamp brings full details, components 
lists. etc. 
BURLAND RADIO ACCESSORIES, 

Lii_t'arlton Terrace, Portslade, Sussex 

The Radio Corner 
138, Gray's Inn Road, London, W.C.I 

('Phone : Term` :u- 75371 

RECEIVERS R.1355. As specified for 
Inexpensive Television." Complete with 

all valves and a copy of the booklet. New 
condition. Only 55'- (carriage, etc., 7í6d.1. 

RF UNITS TYPE 25. specified with above 
for London Area Station. Only 17 6 (post - 
age. etc., 1!6d.). 
RF UNITS TYPE 28. specified for Birming- 
ham Station now all sold. but we can supply 
one of the other RF Units with full details 
of modification. which has been fully tested 
some 70 miles from Sutton Coldfleld. 
BRAND NEW IN CARTONS. ONLY 25- 
(postage 1J6d.), 
INDICATOR UNITS TYPE 6. As speci- 
fied for Inexpensive Television." Com- 
plete with valves and VCR97 CR tube. 
BRAND NEW IN CRATES. ONLY 90,- 
(carriage. etc.. 7!Od.). 
INDICATOR UNITS TYPE 62. Contains 
16 valves, SP61. 2 of EB34, 2 of EA50 and 
VCR97 CR Tube. ONLY 75!- (carriage. 
etc.. 12;61. 

TR.ANSFOII HERS for " Inexpensive Tele- 
vision " can be supplied as follows Time 
Bases and Vision Transformer, 350- 0 -350v. 
160ma.. 5v. 3a.. 6.3v. 6a., 6.3v. 3a. ONLY 
36 -. Sound Receiver Transformer. 250-0 - 
250v. 100ma.. 5v. 3a.. 6.3v. 6a. ONLY 2716. 
EHT Transformer for VCR97 Tube, 2 -0 -2v. 
1.la.. 2 -0 -2v. 2a.. 2.500v. 5ma. ONLY 30' -. 
Postage l'6d. per transformer, please. 
MAGNIFYING LENS for 61n. CR Tube. 
Brings up the picture size to approx. that 
given by a 9in. tube. First grade oil filled. 
ONLY 25'- (postage. etc.. 16d.). 
TELEVISION PRE-.AMPLIFIER. A first - 
class TV Pre -amp. can be built with very 
little trouble from the ex- R.A.F. amplifier 
Unit 604616050, which contains two valves 
VR91. Supplied complete with full modi- 
fication data for London and Sutton Cold - 
rld. ONLY 22/6 (Postage. etc.. L -). 

l'l :LESCOPI('t AERIALS as used on 
Canadian 58 Walkie Talkie. loin. in length 
extending to 1031n. Completely enclosed 
in metal case with dust cap. ONLY 12'6 
(postage. etc.. l-). 
HEADPHONES & MICROPHONE SET. 
also as used on Canadian Walkie Talkie. 
A pair of first -grade high- resistance phones 
fitted with rubber noise excluders, and a 
beautiful carbon mike. ONLY 1216 (Post- 
age, etc., 1! -). 
SYAVEMETERS CLASS D. Another 
purchase of these superb instruments. 
Covering 1.9- 8.0mcs. and within G.P.O. 
requirements for accuracy, these are an 
ideal meter for the Amateur Station. 
Complete with two valves ARTH2 and two 
vibrators. in metal case. Please note 
that this form of supply cannot be varied. 
Intended for use on 6v. D.C.. but easily 
adapted for use on 6v. A.C.. full details 
being supplied. A suitable mains trans- 
former is available at 7í6d. extra to the cost 
of ONLY 796d. (packing and carriage 
2 6d.). 
RADAR RECEIVER It 3084. An ideal 
unit for constructing a superhet T. sug- 
gested details being. supplied with every 
set. Contains a 30mcs. I.F. Strip. 2 valves 
EF54. 1 of EC52. 7 of EF50. I of VU39A. 1 of 
HVR2. and 1 of EA50. Brand New in makers' 
cases. ONLY 75'- (carriage 10, -). 
RECEIVER TYPE 25. The receiver portion 
of the TR'1196. Covers 4.3 -6.7 mes. and 
makes an ideal basis for an' all-wave re- 
ceiver, as per" Practical Wireless." August 
issue. CompT9te with valves types FF36 
(2), EF39 (2), EK32 and EBC33. ONLY 
25 - (carriage 2í6d.). 
INDICATOR UNIT 1628. Contains bin. 
tube VCR517 and 3ín, tube VCR139, 3 valves 
SP61, 1 of VRI7. 2 of EAST. 2 of Dl. and 
Klystron CV67. Also fitted with 0 -1ma. 
meter and a blower motor. ONLY 6713d. 
(carriage 12'61. 
INSULATION TESTERS. Ex- R.A.F. 
testers by " Record," giving readings up 
to 250 megs. at 503v. pressure. Brand New. 
ONLY £8- 10-0d. 
Cash with order, please, and print name 
and address clearly. 

THE MODERN BOOK CO. 

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

Radio Amateur Call Book Magazine, 
16s. Postage 9d. 

Electronic Musical Instruments. by 
S. K. Lewer, 3s. 6d. Postage 2d. 

Belmar Radio Valve & Teletube 
Manual, 4s. Postage V. 

The Technique of Radio Design, by 
E. E. Zepler, 25s. Postage 9d. 

Outline of Radio. by H. E. Penrose & 
Others. 21s. Postage 9d. 

Radio. Television & Electrical 
Repolir.:, edited by R. C. Norris. 
los. 6d. Postage 9d. 

The Cathode Ray Osclllograph in 
Industry. by W. Wilson, 1.8s. Postage 
7d. 

Handbook of Line Communication- 
volume 1 -Royal Signals, 20s. Post- 
age 9d. 

Alternating- current Motor Wind- 
ings, by H. Hopwood. 25s. Postage 1s. 

High-quality Audio Amplifiers- 
Reprints from " Wireless World," 
2s. 6d. Postage 2d. 

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

Amateur Radio Receivers, by S. K. 
Lewer, 3s. 6d. Postage 2d. 

Radio Receiver Design. by K. R. 
Sturley, 2 volumes. 28s. each. 
Postage 9d. 

Radio Valve Data -Compiled by 
Wireless World," 3s. 6d. Postage 3d. 

We have the finest selection of British 
and American radio books in the 
Country. Complete list on application. 

19 -23, PICARD STREET 
(Dept. P. 6). 

LONDON. W.2. 
P.4Dditwtwt 4151. 

Experimenters ! Build the 

Matchbox Rodio Set 
With the aid o!! our till instructions 
you can build a complete radio net in 
a matchbox. using parts easily obtain- 
able from your radio dealer. This is 
made possible by the use of the Crystal - 
Valve Radar Detector -a wartime dis- 
covery. Tunes the B.B.C. wavelengths. 
and works off a short indoor aerial in 
many districts. Powered entirely by 
the incoming signal. no batteries are 
required. 
Full step -by -step instructions, working 
drawings, and theoretical wiring 
diagram. 

Price 2/9 Post Free 
JOHN O'BEIRNE (W) 

137. (:OTHAM BROW. BRISTOL, 8 
Post Orders only. 

BRAND NEW VALVES! 
REAL Bargains and RELIABLE valves. 
The following ex- Government valves are 
guaranteed to be BRAND NEW. and you can 
purchase with confidence. (Please state 
(A) or (B) when ordering.) 

(A) Original cartons. as from manufac- 
turer : 61-16GT.G, EB34. 2;- : 9006. 3í- 
2026. 2C26A. 3'9 : 9004. 4,- ; 6C5. 6N7GT'G. 
2X2, 4'9 6AC7. 51- 6J5, 6J5GT/G. 6SKT, 
5/3 ; 6K7, 6K7GT. 519 : 6B8, 8i- : 6F6G, 
5Z4, 807. 51_14G. 813 : 61(8. 616 ; 6C6. 6F7, 
71- ; 6J6, 12'6 : 829A, 35'- : 813, 30' -. 

(B) New and Boxed (While they last 1) 

EB34, 6H6GT, G, 118: 2026. 2C26A, 3/3. 651C7. 

607G, 
6B8. 

VSOO /OC3,F66 
524.8J7°. 

6V6GT *.. 
61(8 *, 6'- ; 6Y8G. 613 : IN5GT : 6C4, 6F7, 
6SA7. 8.8 ; 6L6G. 8!6 : 6AK5, 9'- : 3BP1 
(Cathode ray tube), 15!- : 829A. 30 ; -. 
(a Manufacturer's new surplus, not ex- Govt.) 
Metal can electrolytics, 8 +8 +8. 400 v. wkg., 
8+8, 450 v. wkg.. 3/6. 
Orders over 15'- post free. otherwise please 
add 3d. per valve or condenser. 
REED for SPEED and RELIABILITY ! 

DOUGLAS REED 
39, Burnley R.ei.. Ainsdale. Southport. 
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Impressions ®n the Wax 
Review of the Latest Gramophone Records 

THE talent of Josef Strauss in the waltz - 
world of nineteenth- century Vienna was 
second only to that of his brother, Johann, 

as will be seen by the lilting invitation of " Tran- 
saktionen," played by the Vienna Philharmonic 
Orchestra., conducted by Herbert Von Karajan on 
Columbia LX 1257. It is characteristic of the 
melodies of Johann and Josef Strauss that, although 
written for small orchestral combinations, they 
will stand amplification on a full symphony orches- 
tra, with picturesque and immensely satisfying 
effect. These tunes were written for dancing. They 
serve us extremely well for listening. 

Bartok's Piano Concerto No. 3, for piano and 
orchestra, was written in 1945, during the last months 
of his life.. When he (lied he left the score un- 
finished by seventeen bars, which were filled in by 
his friend and pupil, Tibor Serly. This work has 
now been recorded on Columbia LX1271 -3, by the 
Philadelphia Orchestra, conducted by Eugene 
Ormandy with Gyorgy Sandor playing the solo 
part. Sandor was also a friend and former pupil 
of Bartok and is acknowledged the composer's 
finest pianistie interpreter. 

Of outstanding interest is a recording of Haydn s 
Symphony No. 102 in B Flat, by Sir Thomas 
Beecham, Bart., conducting the Royal Philharmonic 
Orchestra, on H.M.V. DB21042 -4. Actually 
ninth in order of composition in the Salomon set, 
this work is in four movements. A slow opening 
leads soon to a brisk Allegro vivace. The second 
movement Adiagio is beautiful. Then the standard 
Menuetto and Trio is followed by a robust finale 
Presto. This symphony is an ideal example of the 
skill with which Haydn brought orchestral music 
to a singular perfection. 

Also of interest, is the recording of Gwydion 
Brooke, with the Liverpool Philharmonic Orchestra, 
conducted by Sir Malcolm Sargent on Columbia 
DX1656 -7. This is an outstanding performance by 
an outstanding bassoonist. Gwydion Brooke is a 
son of the composer Joseph Holbrooke. 

Vocal 
The first Columbia record by Margaret Eaves 

(issued in March, 1950), was extremely well received 
and that will apply no doubt to her latest record, 
" I Remember the Cornfields " and " Give Me Your 
Hand," on Columbia DB2679. The first tune was 
written by Harry Railton, who had the unhappy 
experience of being imprisoned in Buchenwald 
concentration camp where, incidentally, he did 
receive some kindness and obtained eventual release 
through the prison doctor falling in love with one 
of his songs. 

Two lesser -known operas are introduced this 
month by the great Italian singer Gigli. He sings 
arias from Al£ano's " bon Juan de Manara," Act 2 
and Mascagni's " L Amico Fritz," Act 3 on H.M. V. 
DA 1937. 

Marimi Del Poza, a remarkable Spanish soprano, 
makes her début on H.M.V. this month with a 
recording with " Ardon gl'incensi " from Donizetti's 
" Lucia di Lammermoor;" Act 3.. Sir Julius 

Benedict's variations on the popular Italian air, 
" The Carnival of Venice," has long been a regular 
choice among coloratura sopranos, and makes an 
unusually contrasted companion piece to the first 
side of this record-H.M.V. C3967. 

Isobel Baillie's interest has always roved a wide 
musical scene and " Creep Afore Ye Gang " and 
" Feetikins," which she sings on Columbia DB2662, 
are evidence of her catholic outlook. " Character 
sketches " in words and music have always appealed 
to her, particularly when there is the suggestion of 
northern dialect to arouse her Scottish back- 
ground. These examples by Diack to words of 
three different writers are as entertaining as their 
intriguing titles indicate, with piano parts that 
become doubly interesting in the hands' of Gerald 
Moore. 

Variety 
The fascinating little tune, " C'est si Bon " is one 

of the many lovely features of the London Casino 
show, " Latin Quarter." It has lifted itself out into 
the wide sphere of broadcasting absolutely on its 
own merits. This excellent dance band " edition " 
of it, by Geraldo and his Orchestra on Parlophone 
F2409, will be welcomed. It is coupled with 
" Enjoy Yourself." 

That charming singer, Mary Martin, and comedian 
Arthur Godfrey, have combined in a charming little 
duet, " Bill Loves Mary, John Loves Joan, but me, 
I Love You." This record should prove to by 
exceedingly popular. 

Sometimes new songs come here from America 
with such reputations that their success is assured, 
particularly if they are given a recorded send -off 
by Frank Sinatra. Two such songs are " The Old 
Master Painter " and " Chattanoogie Shoe -shine 
Boy," which he sings on Columbia DB2664. 

The " Top of the Bill " variety attraction, the 
Radio Revellers, have made two novel titles of 
especial appeal. The " French Can -can Polka," a 
contemporary adaptation of a work by Offenbach, 
is irresistible. The tune is catchy in the extreme, 
and the piece is further enhanced by the somewhat 
racy character of the lyrics. With " Cherry Stones," 
the above number is given a perfect coupling - 
Columbia DB2666. 

Dance Music 
Most of the hit -tunes of the moment have been 

recorded. Joe Loss and his Orchestra play 
' ` Chattanoogio Shoe -shine Boy ", and " My Foolish 
Heart " on H.M.V. BD6067, others being " Why 
Not Now " and " Don't Cry, Joe," by Oscar Rabin 
and his Band on Parlophone F2404, and " Music ! 

Music ! Music ! " and " The Old Master Painter,' 
by Geraldo and his Orchestra on Parlophone F2106. 

THE NEW NEWNES MONTHLY 
Practical Television 

Edited by F. J. Camm 
No. 2 Now on Sale Pr'ce 9d. 

To Secure a Copy Order,,lypw' 
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NEW R.S.G.B. ' Amateur Radio " 
Publications. -Simple Transmitting 
Equipment, 52. p.p.. 2/3. Receivers, 
96 p.p., 3/9. Both fully illustrated. 
The Transmitting Licence (3rd Edi- 
tion). 11- (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., 1i6. 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. 
BRITISH SHORT WAVE LEAGUE, 
founded 1935. world -wide membership. 
Monthly publication, " B.S.W.L. 
Review " (memoers only), covering 
all short wave ratio interests. Many 
services and activity departments. 
Full information on application to: 
B.S.W.L.. 53 Victoria Street, London, 
S.w.1. 
" SYMPHONY NO. 2. "-- Sensational 
new Audio Anpiiier by N.R.S. A 
complete breakaway from contempor- 
ary design. 10w push -pull output, 3 

separate channels, complete and 
independent control of bass, middle 
and top registers, neg. feedback over 
3 stages. Woden transformers 
throughout. Inputs for all pickups 
and tuners Output for 3, 7.5 and 
15 ohms. Chassis finished black 
crackle. Large scale production 
enables us to offer this magnificent 
instrument at only 13 guineas, car- 
riage paid, immediate despatch, 
C.W.O. or C.O.ci. Send 21d. now for 
full Bargain Catalogue of Amplifiers, 
Radio Feeder Units, Record Players, 
Autochangers Radiogram Cabinets, 
etc.. etc. N.R.S., 16, Kings College 
Rd., Swiss Cottage. London, N.W.3. 
(Primrose 8314. 
MIDDLESBkUUGH. -Large stocks of 
Components and Radio Kits ; ' Osmor " Coil 'racks, 30/- Amplion 
Test Meters. 1 000 o.p.v., 6716 ; Dials 
11/9 ; Denco Kits from £6/17/S, plus 
.tax. Call in and discuss your prob- 
lems. PALM.3RS. 114, Waterloo Road. 

AMPLION 3 waveband 5 valve A.C. 

tax. One 
gin. 

on,y. RADIOMART 
£10 OUND 

SERVICE. 71 Cricklade Street, Ciren- 
cester. 
LATEST TYPn " W -B " Concentric 
Duplex Speakers, range 50/14,000 c s, 
complete win multi -ratio OPT. 
£6161 -. Wharfedale de luxe clotn 
suspension types with new super 
magnets, super 8 /CS, £4; Golden 
10;CS £4110 / -; 4010 /CS, £7151 -, 3 or 
15 ohms; WU/CS, £7/101 -; W15 /CS, 
£12, 15 ohms only. Goodman Axiom 
12, twin cone, £8181 -. Motors: BSR 
shaded pole type for recorders, etc., 
Rl 32/ -, R2 25/ -. BSR Gram. Motors, 
rim drive, die -cast turntable, £314/3. 
Collaro AC47, centre drive, variable 
speed. 12in. turntabe, £511812. Gram. 
Units, Collaro AC504 motor and mag- 
netic PU, £5/3/2, or with crystal PU, 
£5117/6. Garrard " S " Motor and 
Magnetic PU. £5/10/6. Garrard 
RC70A Auto -changer, non- mixer, 
£10/7/7. Marconi AC100 Auto, light- 
weight PU, non -mixer, £10/0/8. All 

new T Telephone H Handsets, 
Brand 

ew carbon 
mike, 4 -way cord and plug, latest 
streamline type. 10/6 each, post 9d., 
or 2 for £1 post free. Sutton Cold - 
field edition of the " Viewmaster " 
now available, 5/- + 6d. post, in- 
cludes 6 full -size, stage -by -stage 
assembly drawings and 32 -page 
instruction book. Demonstration set 
may be inspected during programme 
hours, and our service dept. will put 
you right if you have any troubles. 
All parts in stock, list free on 
request. FRITH RADIOCRAFT, 
LTD., 69 -71, Church Gate. Leicester, 
(Phone: 58927.) 
,n, 

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

SHORT WAVE SUPERHET, complete 
receiver (No. 18) for only 251 -, fully 
tested and only requires connecting 
up; covering 6 -9 me /s (300 only 
available). Walky Talky, No. 38, all 
new valves, in first class condition, 
one valve (ATP4) and switch (send/ 
receive) only removed, 17/6; bargain; 
circuit and switch connections sup -. 
plied (500 only available). Summer 
Price List now . available. 100 New 
Resistors, all popular sizes, 1 watt 
to 1 watt, 10/ -, Phone bargains: 
single unit, low resistance, on metal 
headband, 1/9; D.L.R. balance unit 
type, 3/6 pair; Standard L.R. type, 
276; Moving Coil, complete with M/C 
mike, 8/6; Tannoy R.N. pattern, with 
mike, 816. Valve Price Reductions: 
6V6, 6F6, 6K8, 6K7, 6Q7, KT33C, 5/9 
each: S /ltet set. TH132, VP133, 
HL133DD. PEN383, at 5/9 each. 
Enquire for any type you may 
require. Other types from 2/6. 
Condensers, bargain parcel: 25 mfd 
25v and 4 mfd 200v, 3 of each for 
3/ -; best makes; 16 + 8 mfd 450v 
2/6, 16 + 16 mfd 3/6, 8 + 8 3/6, 
8 mfd 2/6. E.H.T. 2K Transformers. 
19/6. Or with plus 2 -0 -2 heater, 27/6. 
Crystal Sets: You are still ordering 
these at 8/6 each. Extension Speakers 
in cabinet, new 14/6. Speaker Trans., 
standard matching, 2/6. Gram. 
Motors, A.C., new, complete with 
turntable, 39/6, plus P.T. 201 -. Cash 
with order, please, plus postage. 
Stamps only for lists. All orders 
have money back guaranteed. DUKE 
& CO., 219, Ilford Lane, Ilford, 
Essex. (ILF. 0295.) - 

EVERYTHING for Radio Construc- 
tors, Condensers. Coils, Valves, Resis- 
tors, etc. Send stamp for list. - 
SMITH. 98, West End Road, More- 
cambe. Quick service. 
CRYSTAL SET KITS, 200 -550 m.t3 /9; 
Matchbox size, 3/3. Satisfactory re- 
ception guaranteed. Complete full 
list id. ALEXTONE, Hillworth, 
Longdon, Glos. 
SUPREME RADIO, 746a, Romford 
Road, Manor Park, E.12 (Tel.: ILF. 
1260), Est. 16 years. New Bargains. 
Midget Valves, 1T4, 155, 1R5, 154, 
7/- ea., boxed. 0.0005 mfd. Mica 
Diaelectric Variable Condensers, 2/9 
ea. ; Midget Personal Output Trans- 
formers for DL92 valves, etc., 4/- ea.; 
B7G Valve Holders, Amphenol type, 
9d. ea. ; B9G Valve Holders, ceramic 
type, 6d. ea.. 5/6 doz. ; Retaining 
Rings for B9G valve holders, 8d. ea.; 
.1 watt Resistors, 10 ohms, 22 ohms. 
27 ohms, 47 ohms, 82 ohms, 120.ohms, 
180 ohms. 250 Ohms, 330 ohihs, 390 
ohms, 820 ohms, 1 K ohm, 3.9 K 
ohms, 11 K ohms. 470 K ohms, and 
10 M ohms, 1/9 doz. or assorted doz. 
18/6 gross only. . watt Resistors, 
2.2 K ohms, 6.8 K ohms, 16 K 
ohms, 18 K ohms, 33 K ohms, 
100 K ohms. 150 K ohms, 220 K 
ohms, 2/- doz. or asstd doz. 21 /; 
gross only. 1 watt Resistances, 220 
ohms, 27(i ohms, 470 ohms, I K ohm. 
3.3 K ohms, 8.2 K ohms, 18 K ohms, 
33 K ohms, 56 K ohms, 68 K ohms, 
75 K ohms, 1 M ohm, and 2 M ohms, 4/ doz., or assorted doz.; P /FS Con- 
densers. 40 PPF 50, 60. 65, 70, 305, 
307. 500, 530. 570, 590, 700, 1.800 
and 4,550 PPF, 2/6 doz., or asstd. 
dozen only. 4 mfd. Metal Screw Base 
Condensers, 350 vw.. 6d. each, Bal- 
anced Armature Type Headphones 
with headband and lead, 3/6 per pair. 
Many other radio and television bar- 
gain lines in stock. Terms C.W.O. 
No C.O.D. Send 6d. extra for postage 
orders under £5. 24d. S.A.E. all en- 
quiries and lists. 

BARGAINS in brand new guaran- 
teed goods. Mains Transformers. 
fully interleaved and impregnated, 
Primaries 200 -230 -250v, screened, halt - 
shrouded, drop- through types, 260-0 - 
260v 70ma 6.3v 3a, 5v 2a qualrad. 
12;11; 250- 0 -250v 60ma 6.3v 2a, 5v 
2a, Midget, 21- 3- 2ins.. 14/11; 350-0 - 
350v 100ma 6.3v 3a, 5v 2a, A.W.F.. 
16/9; 350- 0 -350v 100ina 4v 4a, 4v 3a. 
13/11; 350- 0 -350v 150ma 6.3v 4a. 5.' 
3a, 25/9. Fully Shrouded Upright 
Mounting types, 250- 0 -250v 60ma, 6.3v 
2a, 5v 2a, Midget. 21- 3 -3in., 15/6; 
250 -0-250v Soma, 6.3v 6a, 5v 3a. for 
1355 conversion, 23/9; 350- 0 -350v 
100ma 0- 4-6.3v 3a, 0 -4 -5v 2a. 21/9; 
350- 0 -350v 120ma 6.3v 4a, 5v 2a, 25/ -; 
350- 0 -350v 150ma 6.3v 4a, 5v 3a, 27/9; 
425 -0-425v 200ma, 0- 4 -6.3v 4a C.T., 
0- 4-6.3v 4a C,T., 0 -4-5v 3a. 42/6 ; 

350- 0 -350v 250ma, 6.3v 6a, 4v 8a, 
0- 2-6.3v 2a, 4v 3a, for Electronic Eng. 
Televisor, 59/6. Electrolytics, Call 
8 -8 rnfd 450v, 219; Volume Controls. 
best makes, standard length spindles. 
50K .5 meg., 1 meg., less 
switch, 1/11; 20K, with switch, 2/9; 
.5 meg.. w/s 3/6 ; Smoothing 
Chokes, 60ma, 15h 400 ohms, 4/3 ; 

80nia 12h 350 ohms, 5/3; 90ma 10h, 
4/9; 100ma 300 ohms 10h, 6/9; ex- 
Gov. Valves, Dl, EB34, 1/3; SP41, 
4D1, 12J5GT, 2/3; 6J5GT, 4/9; 
5Z4Met, 5U4G, 5/9; 6V6G, 6J7Met 
5/11; Philips L. and M. T.R.F. Coils. 
Ae. and H.F with circuit, 4/11 pr.; 
Receiver Chassis, 16 s.w.g. undrilled 
Aluminium, 10- 5) -2in. 3/3, 11- 6 -24in. 
3/9, 12- 8 -2/in. 4/6, 16- 8 -2/in. 5/6; 
Parts and Circuit for E.H.T. Unit. 
200 -250v mains input. output 2500v, 
fully smoothed and L.T. supply for 
tube, 39/6. Full list of bargains 3d. 
Special list for trade. C.W.O. or 
C.O.D. over £1. Post free over £2. 
Callers welcome, 9 a.m. to 5.30 p.m. -E. POWELL, 15, Queen Sq., Leeds, 2. 
PRACTICAL WIRELESS Televisor: 
Aladdin Former, with core, 10d.; Tag 
Ring, 2)(1.; Set of Coils, London. 
16/6; Chassis, £4; Mains Trans- 
former, 350- 0 -350v' 250ma, 5v 2a, 6.3v 
4a, 6.3v 4a, 08/6; Choke, s.a.e. list. 
R. F. SHILTON, 19, Clarendon Rd., 
Salisbury, Wilts. 
SOUTHERN RADIO'S WIRELESS 
BARGAINS.- R,.A.F, Bombsight Com- puters, complete with motors, gyro, 
blowers, gears, etc., etc.; ideal for 
model makers and experimenters; the 
best component value ever offered; 55/- 
plus 5/- carriage. Servo Unit Assem- 
bly for bombsight computer, includ- 
ing 27 volts motor, gearing, blowers, 
etc., 17/6. Contactor Time Switches. 
10 -hour movement with thermostatic 
control; 2 impulses per second; com- 
plete in sound -proof case, 10/ -, plus 
1/4. TR1196 Six -Valve Super -Het Re- 
ceivers, complete with valves, etc.. 
22/6. Periscopes, ex- U.S.A. type M.8, 
complete with removable telescope, 
17/6. Command Receivers, B.C.454 
(49 /100 metres), B.C.455 (33,49 
metres); complete with 6 valves: 
ideal for easy conversion to mains re- 
ceivers or car radio, 35/ -, plus 1/4; 
conversion circuit to mains, etc., 1/6. 
Camera Control Units, type 35. 
No. 26; complete in wooden box, 20/ -. 
Lufbra Hole Cutters, adjustable from 
Iin, to 35in.: for use on wood, metal. 
plastic. etc.. 5/6. Radio Compass In- 
dicators, with Selsyn motor; 3in. dial 
360 degs.. 13/6. Rototherm Tempera- 
ture Gauges. from 200 to 500 degs. 
Fahr., chromium finish, 6/. Sectional 
Aerials, Bft. interlocking, 3/6; base 
for sane, 2'6. Westectors, Wx6 and 
W112 types, 7/6 per dozen. Throat 
Microphones, complete with lead and 
plug. 3/6. Crystal Detectors, semi- 
permanent type, 2/6. Resistances. 
100 assorted values, from I watt to 
3 watts; all useful values, 9/- per 
100. Condensers, 100 assorted values, 
all useful sizes, mica and tubular, 
16/- per 100. SOUTHERN RADIO 
SUPPLY. LTD., 46. Lisle Street, 
London. W.C. (Gerrard 6653.) 
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BARGAINS. -Valves: at 2 /e: 656, 
EA50, EB34, 7193; at 3/6: 6S1-17 
SP61, CV6, P61. 006, 3B24; at 5/: 
12SK7. 12SR7, 12SG7, 12C8, 12A117, 
6SL7, 9003. 5R4GY, 6J5G, KTW63, 
EF36, 2X2, 6AC7, EBC33, ARP12, AR8, 
VT90, 2C26; at 6/ -: 9002, 6SN7, 504G, 
6B8M, 5Z4M, 5Z3, EF50, 6C4, EK32, EL32, 12A6, 954, 955, 9001, 6N7M, 6K7M, 6A(35, 6B4; at 6/6: 6X5, 6C5, 5T4, 6J7M, 6SJ7, 6V6GT, VU111, EF54, 2A3; at 7/6: 1T4, 1R5, 154, 717A, 6K8M, 6F7, 807, EC52, CV66, 6L7M, 6F6M; at 8/6: 6AK5, 6J6, 6L6. No. 18 Bat. Set, 6/8 rocs IFTs 465 kcs, 4 valves, with cire., 15/-. Simple Modifications Inst. for M.W.. with coils, condensers, 10 / -. To,;:;les metal) SPST. DPST 1 / -; DPDT 2.' -. Pye 

( coax) Plugs, Od. Sockets, 6d. Teepieces. 1/.. 20ft. ;in. 80 ohm Coax Pye, plug each end, 3/6. R1355, unused. £3/3 care. 5/ -). RF Units for B'hafn S & V, 30/ -. VCR97, crated. 37/6. Holders, shrouded, 5/-. Tr ins. 230v to 13v 2A, CT. 8/6. Meters: MC 0 /150v 31in., 8 /6; 0'500 microA, 5/ -; 0 /10oma, 6! -; Thermo 
0 /500ma, 4/, Vitreous Resistors: 35k 35w, 30k 25w, 3k 30w, 3k 12w, 400 ohms 20w, 15k 30w, each 1/ -. Potentiometers: 500k, 100k, 5M. 250k, each 1/3. Cer. V /hldrs: BIG BOG, 9d.; BIG Cans, Gd. Min. Var. Conds.. spindled, DE 75pf, 1/6; twin 75pf, 2/6; 25pí, 1/3; 30p1 preset, 1 /-, Slow - motion Drives, 1/3. Instrument Knobs. 5/- doz. Spindle Cuplers, 9d. Metal Rectifiers, 240v 80ma, 5 / -; 340v 3Orna, 3/6; 120v 30ma, 3/6. Yax- levs: 3P3W3B, 3/6 ; 1P1IW2B, 2P5W2B, 2/6; 4P2W, 1/.. Terms: C.W.O. Carr paid over 5/ -. S.A.E. enquiries. pl. W. A. BENSON. 308, Ra.thbane Rd.. Liverpool. 13. 
T.R.F. COILS, L and MW boxed, with reaction and circuit, 419 pair; 100pf Silver Mica, 3d, ea.; .01 Mica Wire Ends. 3d. ea.: 20pf Ceramicons. 
2d, ea. List from T. G. HOWELL & CO.. 2f,McWilliam Rd.. Brighton 7. 
WANTED, Coherers. Fleming Valves, old Vacuum Tubes and early Wireless Apparatus (World War 1 and prior), to augment a personal historic col- lection. Full details and price. etc., to P. KAILUS, 4625. Clausen Avenue, Western Springs, Illinois. U.S.A. 

A PORTABLE TELEVISOR, " - Bradbrooks proudly announce their second " first- ever " publication by Edwin N. Bradley. The result of months of experiment, " A Portable Televisor " gives complete informa- tion for building a Sin. or bin. TV. receiver, the 3in. prototype measur- ing only 15in. x llin. x 7in., with powerpa.ck, tube. speaker, etc.. all self -contained. Not a hashed -up conversion job, but a tested new design with frame line arising and other new features. Order your copy 56np.. nrice 3,- (3/2 post free). from BR ADBOOKS. Sennen. Penzance. Cornwall. Don't forget to order " Personal Portables" too. a mine of information at 2/8, post free. 
" TELEVISION SPECIAL :"-In res- ponse to 1.000 ! ! requests, we now offer the E.S.3 "Foundation Kit " ; uses VCR 97 tube (not radar con- version). Send large S.A.E. for illustrated brochure. Dept. P.W., T -H PRODUCTS, 92, Leathwaite Road, 
S. W.11. 
ELECTRONIC Technician required with experience of modern sound film and /or amplifier equipment, able to read theoretical circuits and trace any fault. Preference would be given to a man who has, ability to control labour. Slough area. Box No. 194. 
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. t'Phone : Balham 2359.) 

NEW BOXED VALVES: 2A7, 664, 
42, 35Z4, 12Q7GT, 6Y5, .7A7, 1D6, U52, 
IRS, 1S4, 7/6; 807, GK8M, 6V6GT, 
524M, 6N7M, 6AG7M, 6J7M, 6SN7GT, 
5U4, 6SL7GT, 6SJ7GT, 6K7, 1T4, 
VP21, X63, 6X5, 1223, 6K7GT, 5Y3, 
80, 6F6, 6A6, S130, DL63, 6L7G, 
KTW61, 155, QP21, 6/6; 6J5GT, 51 -. Unboxed, but guaranteed: EA50. 3 / -; EK32, EF39, EF36, EBC33, EL32, 
6J5G, 6C5G, 12SC7M. 6AC7M, 68117, 
8D2, VP23, TT11, 12A6M, ML6, 4/ -; HL23DD, L63, ECH35, 504, 5R4GY, DH63, 5/ -; X65, X66, 6Á8G, VU111, 
VU133. TH233, VP133, 6/6; FW4,i500. 
6L6. 7/6. TR1196 Transmitters with 
EF50. EL32 and TT11 valves (guar- anteed), etc., 15/ -. R1126 Receivers with two 8D2 valves (guaranteed), 
LF (3 -1) transformer, etc., 10 / -. 500 He /s Crystals, mounted on small TX chassis with 2 valveholders, coils, 
etc., 8/6. 5in. Speakers less trans- former, 10/ -. Midget 2 -gang .0005 Tuners, 11in. x ljin. x 11in., with 
mounting brackets and slow -motion drive. 1u / -. Volume Controls less switch, sin. diam., 50K, 100K, 200K, 250K, 1/6. Screened Cable 3 -way. 1/- yard. High to Low Impedance Phone Adaptors, 2/- ea. Send for free lists of other bargains. S.A.E. with en- quiries please. All goods post free. ELECTRAD RADIO, 61, Gt. Victoria 
St.. Belfast. N.I. 
VALVES, 6J5, 9D2, 5/6 ; 6K8. 6K7, 
6Q7. 6F6. 6V6, 5Z4. 5U4, KTW61, U50, KT33C, 6J7, 807, Hivac AC /XL, all new boxed surplus at 6/- each; 154, 
1T4, IRS, 7/6 ; 6L6M or 6L6G 10/- each. Twin Coil Buzzer, 4v. 3/6 each. Special Speaker offer. 5in. with trap. 11/6, Olin. less tran. 11/6 each. " Hunts " 8 +8 450v Condensers, 3/6. M;Coil Microphone with Sw., 3/6. Bal. /Arm. Headphones with lead/ plug, 3/6. 1\/,'Coil Headsets with mie., 5/6. 0 -25 M, Iron Ampmeters. 3/6. and I megohms pots. less sw., 2/9. Many other lines. 1,1. stamp for list. LORNE RADIO SUPPLIES, 7, Lorne Road, London. E.17. 

SPECIAL OFFER of ex -Gov. Paper Block Condensers, 10 mfd. 500v, test. metal case 3in. x 2,'in. x 2'in, 1/- each doz., lots 16/ -. Also 7.5 mfd. 40v, sane size. 9d. each, 7/6 doz.: guaranteed perfect. Taylor Trans- formers, brand new, finest value, tins is most popular model. Pri. 0 -250 tapped and screened, H.T. 350 -0 -350. 100 ma. L.T.s, 0 -4 -6. 3v. 0 -4 -5v, suit 
4v and 6v valves. price 19/6. All P.W. and P.TV. Circuit Transformers available or made to spec.. ask prices. All above sent post free or C.O.D. Satisfaction guaranteed. 

G. A. TAYLOR, 125, Manchester Road. Denton. Manchester. 
MAGNETIC SOUND Recording Wire. stainless steel, temporary wooden spools. approx. 19 hours running time at 2ft. per sec. ; 14/- per spool. 
A. SMART, 40, Grange Rd., Hales- Owen. 
SPECIAL OFFER!! New Boxed PX4s, 11/6' Matched Prs. PX25s, 35/ -; .1 mid, 350v Tubulars, 2/. doz., 20/- gross; 10pfd Midget Var. Couds. Ceramic ins. lin. spindle, 3 for 4/6, 
16/- doz. All c.p. S.A.E. list. -J: T. ANGLIN, 106, Cleethorpes Road. Grimsby. 
2x0.15mfd. 8KV. Conds., 66/- doz.; Coaxial Cable, 47/6 per 100 yds.; Single Screened (insulated), 25/- 100 yds.; 5K Pots. W.W., 12/- doz.; 2 Meg. Pots., 10 /. doz.; Pye Plugs, 3/- doz.; Throat Mikes, 12/- doz.; 4mfd. 
350v TEE Micropack, 12/- doz.; 4mfd. 
750v Block, 4/- doz.; 'Ceramic Octal 
14.11s, 9/. doz.; Panel Indicators, 12/- doz.; Xtal Diodes, 30/- doz.; Toggle Switches, 9/. doz.; 12v Vibrators, 24/- 
doz.; Midget Chokes, 10 /- doz.; Belling -Lee Fuseholders, 8/- doz.: S- way Group Boards, 2/9 doz. List (single items, etc.) 1d. Post 6d. under 
20 / -. R.T. & I. SERVICE, 254, Grove Green Rd., London, E.f1. (Ley. 4986.) 

TR9 TRANSMITTER - RECEIVES 
these were formerly sold at £6 eac the remaining few to be cleared 
25/- carriage paid. Valves, ex -R.A.1 
equivalents of SG215, HL2, KT2, et. 
1/6 each. STAMFORD RADIO CC 
199, Stamford St., Ashton -under -Lyn 
MANUFACTURERS Samples Radi gram and Television Cabinets. Fe only 

. 
Stamp details. WALTERS, 50 Hale End Road, E.4. 

IT'S HERE. And it's cheap. Spar are our speciality. Electrolytic Speakers, Valves, Meters. 21d. stair for lists. MAIL RADIO SUPPLIE: 78. Bryant Road, Strood, Kent. 
SPECIAL RECEIVERS,, test gea electronic apparatus, experiment; and design work. -If you have problem which needs expert han( ling, write in first instance to MORT. B.Sc.. A.M.I.E.E., BCM HIFIDEL. London, W.C.1. 
MEGATRON Selenium Photo- electri Cells. All standard sizes in stoc from 
mm, 5/7, Microamp Meter Movem n 

rnm 

(250 microamp, ` s:d.). 10/6. S.A.E full details. G.R. PRODUCTS, 7i Repton Road. Bristol. 4. 
BRASS kStators, .001121/9 
Two Gang 
3!6; 12v.,g +aORect., Neons, 

12. EF50 
Panels with many parts. 8d; /Ph Phone Jacks, Gd.; 4p. 2w. Wave Change Rotary Switches 9d. Post extra Money back guarantee. No C.O.D S.A.E. lists. ANNAKIN, 25, Ashfielc Place, Otley, Yorks. 

EDUCATIONAL 
TELEVISION. --The Gothic Television School specialises sole:y in training in television. Courses assume no previous television knowledge and provide guaranteed tra ining for Brit.I.R.E, and R.T.E.B. examinations, All tutors possess university degrees and for 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.Britt.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. oderate fees. Details from GOTHICTELEVISION 

SCHOOL. 13. North Ave., London, W.13. 
ALIGNMENT PEAKS. Second edi- tion. 5.000 superheterodyne align- ment peaking frequencies, 4/9 post free. The Practical Radio Engineer, quarterly publication of the Institute, sample copy 2/- post free. Member- ship and examination data 1/- post free. Secretary, I.P.R.E., 20. Fair- field Road. London, N.8. 
WIRELESS, Land, Sea and Air. Students. both sexes, from 14 yrs., trained for good appointments in all branches of radio. Low fees. Boarders: Stamp for pros. WIRE- LESS COLLEGE, Colwyn Bay. 
MERCHANT NAVY and Air Radio. Here is an opportunity ,to train as Radio Officer. The big liners are open to you, but you must qualify for the P.M.G. Certificate. Day, Evening and . Radiocerts " postal courses. Prospectus from Director, ' THE WIRELESS SCHOOL, 21. Manor Gardens, Holloway. London. N,7.' (Estd. 30 yrs.) (Phone : ARC 3694.1 

WIRELESS. Postal Course of In- struction for Amateur Radio Trans- mitting Licence complete with text book at a moderate fee. Apply BRITISH SCHOOL OF TELEGRAPHY; 
LTD., 179, Clapham Road, London, S.W.9. (Estd. 190.1 
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CLYDESDALE 
Bargains in Ex- Services Radio and Electronic Equipment 

Ex. Canadian Army. Brand New In original wood case. 
Supply Unit Rectifier, for No. 43 Transmitter. 
inputs : 110 v. A.C. 50/60 ciis. 1.7 K.V.A. 
Outputs : 2,100 v. H.T. 375 ma. 500 v. H.T. 400 ma. 335 v. regulated ; 

450 v. H.T. line ; 275 v. H.T. line ; 415 v. neg. bias ; 250 v. neg. 
bias ; 150 v. neg. bias : 80 v. neg. bias 
The unit consists of 3 complete power supplies, one of which 
provides variou s 
stabilised L.V. sup- 
plies. All are fed via 
double choke, con - 
denser input circuits. 
Eight valves: 
4 866 - 866As, 5Z3, 
3SJ7, 2.6A3s, plus 
iv. time delay, and 
VR150. 30 stabiliser, 
Other components 
include : P owe r 
trans. 2.100- 500-0-500- 
2.100 v. ; Power 
trans. 450 -0 -450 v. 
13 v. c.t.. 6.3 v. e.t., 
5.3 v. ; fil. trans. 
2.5 v. c.t., twice, fil. 
trans. 6.3 v. (thermal 
starter) ; Chokes, 
2 15 H. 375 ma., 15 IL. 
150 ma.. 2,15 H. 110 
ma.. 20 H. 160 ma., 
plus various H.V. 
s o n d e ns e r s, 
resistors, etc. 
The complete unit 
mounted in metal 
lase with lid 2ft. 
310. x lft. bin. x lft.. finish olive -drab 
absorbing feet. ht 
CLYDESDALE WPRICE20 ONLY CARRIAGE PAID 

crackle with shock 

Order direct from 

CLYI I4t ..1 LE CO. LTD 
2, Bridge St., Glasgow, C.5. Phone : SOUTH 27069 

SUPLY 

Visit our Branches in Scotland, England end N. Ireland. 
-, ea6517a 

G2ACC OFFERS YOU 
AERIALS.- Belling -Lee : L609 5hort Wave Aerial Kit. cnmprisisT 

T " strain insulator, 80ft. cadmium copper hard -drawn aercd 
wire, 80ft. of twin feeder. two pyrex aerial insulators and instruc- 
tions for making a really efficient dipole aerial for short wave broad- 
cast or amateur bands, 35:9. " Eliminolse " Anti- interference All 
Wave Aerial with aerial and receiver transformers, 60ft. aerial 
wire, 50ft. twin screened down lead, earth wire. insulators, light- 
ning arrestor and full instructions for erecting efficient noise 
reducing aerial, 126' -. " Carod " Telescopic vertical aeiia s. 

polished stainless steel with rubber insulators to fit any car; 
L659 Heavy Duty. 451- : L590 Lightweight. 30/-. Eddystone 145 
Mcls. 4 element beam aerial with folded dipole suitable far 
reception or transmission, 125' -. 

BELLING -LEE TELEiISION AERIALS. -" Senior " range 
with din, diameter elements d wave spaced reflector : L848.0 
(London) or L652 'C (Midland) with 2 : :in. mast cap, 62'6 : L648'L 
(London) or L852'L (Midland) with 2lfn. mast cap and double chim- 
ney lashings, 110 - ; L64819 (London) or L65219 (Midland) with 9ft. 
alloy mast and single chimney lashings. 128' -. "Multi -rod" 4 
element with reflector and two directors and 14ft. alloy mast, for 
" fringe " areas. £13 18e. Od. L698 (London). Light weight " 
range with din. diameter elements and 0.15 wave spaced reflector : 

L700Ì C (London) or L701IC (Midland) with 2l in. mast cap. £2 10e. Od . ; 

L700'L (London) or L701!L (Midland) with stand-oil cranked arm ami 
single chimney lashings, 8718. 

FEEDER CABLE.- Belling -Lee : L600 din. diameter 67 -80 ohm 
co -axial cable, 1/6 yard : Heavy duty tin. diameter 67 -60 ohm 
co- axial. 104. yard : L6 83 Low -Loss semi air- spaced co -axial fur 

fringe " areas, 2.3 yd. ' L336 Twin feeder 75 -85 ohms. 7))d. Pm`' 
yd., L1221 Twin screened feeder cable 60 -75 ohms din. diameter. 19 - 

Per yard. Telcon K25 300 ohms twin ribbon feeder 9d. per yaro. 
Telcon K35 300 ohm low -loss tubular twin feeder, 1:3 per yard. 

All items in stock at the time of going to press. Postage extra oa 
orders under £2. 

60 PAGE ILLUSTRATED CATALOGUE No. 7. Contains over 
2,000 items 941. post free. Tcle.iaicn component and aerial list 
011d., post free. 

SOUTHERN RADIO 8 ELECTRICAL SUPPLIES 
85, FISHERTON STREET, SALISBURY, WILTS. 

P 

FREE To AMBITIOUS 
This I76 -page Boor ENGINEERS ! 

Have you sent for your copy ? 

ENGINEERING 
OF PORTIJNITIES ' 

is a highly informative 
guide to the best -paid 
Engineering posts. It 
tells you how you can 
quickly prepare at home 
on " NO PASS -NO 
FEE " terms for a 
recognised engineering 
qualitication,outlines the 
widest range of modern 
Home -Study Courses in 
all branches otEngineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than £10 a 
week you cannot afford 
to miss reading this 
unique book. Send for 
your copy to-day - 
FREE. 

- - FREE COUPON - 
Please send me your FREE I76 -page 

" ENGINEERING OPPORTUNITIES " 
:NAME 
fi ADDRESS 

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

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

WHICH IS 
YOUR PET 
SUBJECT? 
Mechanical Eng. 
Electrical Eng. 

Civil Engineering 
Radio Engineering 
Automobile Eng. 

Aeronautical Eng. 
Production Eng. 

Building, Plastics, 
Draughtsmanship 
Television, etc. 
GET SOME 

LETTERS 
AFTER YOUR 

NAME! 
A.M. I.Mech.E. 

A .M.I. C. E. 
A.M.I.P.E. 
A.M.I.M.I. 

L.I.O.B. 
A.F.R.Ae.S. 

B.Sc. 
A.M. Eric. I. R. E. 

CITY & GUILDS 
MATRICULA- 

TION, etc. 

BIET 

Telephone : Salisbury 2108 

STERN'S BATTERY PORTABLE " PERSONAL " ICIT. 
A complete kit of parts to build a Midget 4 -calve All Dry 
" Personal " Set. 
Consists of regenerative T.R.F. Circuit. employing Flat Tuned 
Frame Aerial with Denco Iron Dust Cored Coil. thereby ensul- 
Ing maximum gain for Single Tuned Stage, covering Medium 
Waveband. 
Valve Line -up : 1T4 (R.F. amp.), 1T4 (Detector). 1S1 (1st A.F.). 
and 3S4 (Output). Includes 3l in. P.M. Speaker and with chassis 
already drilled and shaped. 

Consumption of only 7 m'A ensures long battery life. 
The kit is designed for a cabinet. minimum size 6!án. x 47M. o 
3fn. Detailed Building Instr. and circuit. Including Practical 
Layout included with each Kit, make assembly very easy 
(supplied separately for 1 -). 
PRICK FOR COMPLETE KIT, £31.8'9 (plus 16 7 P.T.). 
Suitable Unpolished Cabinet, 12'9; E. Ready B114 Battery, 9:7. 

The MIDGET A.C. MAINS 2 VALVE RECEIVER. All the 
Components to build this popular Set, as specified in the March 
1949 issue of Wireless World, can be supplied complete for £3. 
Reprint of detailed building instructions. giving practical 
layout and circuit supplied separately for 941. 

We can now supply all necessary components to convert the 
above W. World 2 calve set to the later 3 calce set covering 
L. and M. waves, including a drilled chassis for 33'8, Complete 
wiring diagram included (supplied separately for 90.). 

The WIRELESS WORLD 3 VALVE A.C. M. 11NS SET. 
covering long and medium waves. We can supply the complete 
components to build this set. including drilled chassis, valves. 
M coil speaker. etc.. for £4510. Complete wiring diagram and 
instructions included (supplied separately for 9tW. 

Send 3d. stamp for our Feb., 1950, comprehensive component 
stock list. this now shows the latest TV kits with component 
prices, and our various other kits of parts. When ordering 
Please cover pout and par king. 

STERN RADIO LTD., 
109 & 115, FLEET STREET, 

E.C.4. 
Telephone: CENtral 5814 2280 
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Practical Wireless 

BLUEPRINT SERVICE 
PRACTICAL WIRELESS No. 0, 

\ . t 
lilme/,ria[ 

CRYSTAL SETS 
Blueprints. Is. each. 
1937 Crystal Receiver , 

The " Junior " Crv.tal 
Set .. 

PW7l* 

P\\ ' 9-} .x 

STRAIGHT SETS 
Battery Operated 

One -Vale : Blueprints, 2s. each. 
The " Pyramid " One - 

valver (HF Pen) .. P \\'93* 

Two -valve : Blueprints, 2s. 
The Signet Two ID & 

L F) .. .. .. PW76* 

Three-valve : Blueprints, 2s. each. 
Summit Three (HF Pen, 

D. Pen) .. .. PW37* 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) 

F. J. Camm's "Sprite" 
Three (H F. Pen, D, 
Tet) .. P \\'87* 

Four -valve : Blueprints, 2s. each. 
Fury Four Super (SG. 

SG. D, Pen ) PW34C* 

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 (HP 

Pen, D, Push -Pull) .. PW45* 

SUPERHETS 
Battery Sets : Blueprints, 2s. each. 
F. J. Camm's 2 -valve 

Superhet .. . , PW52* 

Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : Plueprint, 2s. 
Simple S.W. One -valver PW88* 
Two -vale : Blueprints, 2s. each. 
Midget Short -wave Two 

(D, Pen) .. .. PW38A* 
Three -valve : Blueprints, 2s. each, 
Experimenter's Short- 
. wave Three (SG, D, 

The Prefect 3 (D, 2 LF 
(RC and Trans)) 

The Band- spread S.W. 
Three (HF Pen, D 
(Pen). Pen) .. 

PW30A* 

PW63* 

PW(,x: 

PORTABLES 
Four -valve : Blueprint, 2s. 
" Imp " Portable 4 (D, 

LE LE Pen) .. PW86* 

MISCELLANEOUS 
Blueprint, 2s. 

S.W. Converter- Adapter 
(I valve) .. .. PW48A* 

AMATEUR WIRELESS AND 

WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve : Blueprint, 2s. 
B.B.C. Special One - 

valver .. .. .. AW387* 

Two -valve : Blueprints, 2s. each. 
A modern Two -valver .. WM409* 

Mains Operated 
Two -valve : Blueprints, 2s. each. 
Consoelectric Two (D, 

Pen), A.C. .. , , AW403 

SPECIAL NOTICE 
TIIESE blueprints am 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 ere 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 rover the cost of the Blueprint rstamps over 6d. unacceptable) to PRACTICAL WIRELESS Blueprint. Dent., George Newnes, Ltd., Tower House, Southampton Street, Strand, W.C.2. 

No, of 
Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : Blueprints, 2s. each. 
S.W. One -valver for 

America .. .. AW429* 
Two -valve : Blueprints, 2s. each. 
Ultra -short Battery Two 

(SG, det Pen).. .. WM402° 
Four -valve : Blueprints, 3s. each. 
A. W, Short -Wave World - 

beater (HF Pen, D, RC, 
Trans) .. , . AW436* 

Standard Four -valver 
Short -waver (SG, D. 
LF, P).. .. .. WM383* 

Mains Operated 
Four -valve : Blueprints, 3s. 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) .. WM391* 

MISCELLANEOUS 
Enthusiast's Power Am- 

plifier (I0 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* 

¡ liIN7`S COUP-Or: 
I This coupon is available until June 

5th, 1950, and must accompany all 
Practical Hints. 
PRACTICAL WIRELESS, JUNE 1950. 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House. Southampton Street. Strand, Landon, W.C.2, and printed In England by W. SPEAIGHT & SONS, LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A /sia), LTD. South Africa: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage, for one year : Inland and Abroad 10e. 6d. (Canada 10s.). Registered at the General Post Office for the Canadian Magazine Post. CONDITIONS OF SALE AND SUPPLY: This periodical is sold subject to the following conditions, namely, that it shall not, without the written consent of the publishers Srst given, be lent, re -sold, hired out or otherwise disposed of by way of Trade except at the full retail price of Yd.: and that it shall not lie lent, re -sold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade; or affixed to or as part of any publication or advertising, literary or pictorial matter, whatsoever. 
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PRACTICAL WIRELESS June, 1950 

Announcing 

E PREMIER TELEVISOR KITS 
FOR LONDON AND BIRMINGHAM 

USING 9' OR 

,E19,1E9O 

12" MAGNETIC C.R. TUBES 

including all parts, valves and 

speaker, but excluding C.R. 

c 1. from a double wound mains transformer 

loud- 
TUBE 

The Vision Reeeiver consists o' 4 H.F. -taxes (EF54s which are 
i,llowed by a Diode Detector and Noise Limiter 161161 

which is 

.firectly coupled to the Video valve (EF54'. 

Complete Kit with valves, £3'16'0. 
Carriage 26. 

The Sound Receiver comprises 3 R.F. staves (8SH7s) followed by a 
Double Diode Triode (607). which acts as Detector and L.F. Ampli- 
fier. A Noise Limiter (EA50r is also incorporated. The output 

fieldemagnet 
drives 

h is inc 
P.M. 

e in he Time Base 
Speaker closed 

Complete Kit with valves, £3!1!0. 
Carriage 2/6. 

The Time Rase employ blocking oscil;ators on both Line (65147 

nd 807), and Frame (VR137 and 6V6(. E.H.T. is taken from the 
Line 
two valvesu(VU111)o TherSync separato-, 

voltage doubler 
116 ad 6VBlovin 

Complete Kit with valves. 68!5'6 
Crrriage 6 - 

'I hr Miller Stipp l, 
isolatin3 the receiver from the mains. The H.T. 

Rectifier is a 51;4G. 
Complete Kit with valves. £4'16!6. 
Carriage 5 -. 

The following Sensitivity fleures prove that the Premier Televisor 
other 

Kit capable reception e 
distances ap Standarmerl o. Reciver wher R.than or Suerheu 

VISION RECEIVER 
Sensitivity : 25uv lo: 16v peak co peak measured at the Anode 

of the Video Valve. 
Sound Rejection Bette) than 40 db. 
Adjacent Sound Re :cctior. Midland Mdtlel. Better than 56 db. 

SOUND RECEIVER 
Sensitivity : CO Irv. 
V! <O,n !c 't .,n Bette: Iban 50 db. 

('O'`:1'RUCTION BOOK 31 , 

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

' POST ORDERS TO 167. LO 11 Eíì CLAP1 ON RD., 2.5. 'Phone: Amherst 4723. 

rïHl ?1:15 CALLERS TO 15213, FLEET ST., E.C.4, Central 2833. 
VISION AND RADI) BARUAINE IN 
THE PREMIER CATALOGUE. PLEASE NEN BRANCH : 207, EDGNARE RD., W.2. Ambassador 4033. 

',P: :U :fd. STAMP FOR COPY. Tns Branch .., apen ant,: 6 p.m. on Saturdays. 

The STEPPING STONES 
TO SUCCESS ! 

Don't hesitate chow vaut suture Go Iorward, 
confident that Tne Bennett College will see you 
through to a sound position to any career you 

choose. The Bennett College methods 
are Individual. There's a trtendly, 

personal touch that encour- 
ore, quick progress 

and makes for 
early etñáenc)' 

f; 

CHOOSE 

YOUR CAREER 
Blue Prints. 
Book- keeping. 
Building. 
Carpentry and Joinery. 
Civil Engineering. 
All Commercial subjects. 
Shorthand (Pitman's). 
Telecommunications (City 

and Guilds). 
Draughtsmanship 
Radio (Short Wave . 

Quantity Surveying. 
Radio Service Engineering. 
Mathematics. 
Matriculation. 
Plastics. 
Wireless Telegraphy and 

Telephony. 
Surveying. 
Teachers of Handicrafts. 
Television. 

if you do not see your own requirements above. write 
to us on any subject. Full particulars free. 

Direct Mail to DEPT. 104 
THE 1T1': \Nl TT ('OLLE1 E I'I'D. 

SHE1'1,11(1.1> 

IIENRY'S 
11.1355 Itls('IIVI,:It". Pi: hay, been fortunate in securing a 

further limited quantity of these receivers. These ere brand 
new and unused. F'rice 55 - (plus 5!- carriage). 
Ií.1355 MAINS Tat ANSI' 01tA-TR. 200'250v. input. Outputs 
250 -0 -250, at 120 m'a.. 0,3v. at 6a., 5v. at 3a. Fully shrouded 
top chassis mounting and guaranteed 10(1 per cent. Only 286. 
No. 18 SET. RECEIVER POI(TION. A lour -wave superhet 
receiver operating from 6 -9 Mc s. (3:3 m. -50 m.). Valve line -up 
3 ARP12 (V('23). and Alti (HL23DD). Requires only 120v. H.T. 
9v. G.B. and 2v. L,T.. in perfect condition only 17.0. plus 1 S 

ñ w headphonesrcanrbe supplied l at 316 per pair. 
uitaL,,: brand 

NTT-Each receiver is tested working, prior to despatch. 
(RECEIVER T:TE 21. The receiver portion of the W S 21 

operating from 4.2 -7.5 Mcs. Double superhet from 18 -30 me s. 
incorporating B.F.O. and crash limiter. Valve line- up 7 -ARP12 
, VPKI), and 2 -ARO (HL'w'Dil), plus spare valve of each type, 
making eleven valves in all. Only 35 - complete. 
4.o.. RI'( ELVER UNIT, TYPE 161. Comprising 2 EF50, 
E 
The whole in2metal box, size a and 

8(íx 61 
many 

S 
condensers 

InC11 
and resistors. 

a bargain at 
only 2216, carriage paid. 
111626 V.11.1'. RECEIVER. Ex-A.M. Comprising 10 EF50 
valves, 2 ESSI, '24v. rotary generator, relays and hundreds of 
condensers and resistors. Complete in grey metal ease. 
Absolutely brand new. 5.- only. 
RECEIVER 'I'VI'I.1 25. 'rise receiver portion of the Tilt 1198. 
Covers 4.3-6.7 Mc;s.. and makes an ideal basis for an all -wave 
receiver, as per " Practical Wireless," August isaue. Complete 
with valves type EF36(2), EF39(2), EK32 and EBC33. Supplied 
complete with necessary conversion data for home use. Only 
2218. Chassis only. 8/6. 
EX -GOVT. VAI.VES. The following brand new and guar- 
anteed valves are in stock : 

PEN 46, 6L6 metal at 10)- each. EF50, EF54, EF55, RL37, VU111. 
VU133, U18. 5T4, 5R4GY, RL18. 6F7, GAGS, PM22A. all at 7/6 
each. 5Z4, MUM, 6K7GT, 6J70T, IK8GT, ML4, 12SR7, 12SJ7, 
12SK7, 6SL7GT. 6SC7GT, fiC6, 6V6):; or GT. 7C7, 7T4, 7S7. 7116. 

7C5, 1299A, 902, VP23. P2, i2A6, SD2, 1502, EF36, EF89, EBC33, 
EK32, EL32; 6X5GT, 2X2. 6AC7, 6,17, 6SN7GT, 78. 9003, IN5GT, 
6J5GT, 6C5. KTW61, DH63, TDD2A, VP2B, all at 616 each. 
Also 9002 and ILNSG'f, 86. 807. 7, -. 4D1. 51 -- EA50. SP61. 954. 

ofB14v. battery valves. IT4 and Ì S5lat 6/6 eac 
e 
h IRS and 15.4 

at 716. 3S4 at 9- each, Most of these valves are boxed. 
Send stamp for Current Component List. 

5, HARROW ROAD, LOADON. W.2. 
PADdington 10069, 0101. 
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