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TAYLOR'S new pocket -size multimeter is the first 
instrument in the inexpensive field that has been specifically 
designed to provide all the following features ... 
THE POCKET SIZE 

mUUImETER 
7 Ranges 

Circuit 
Tests 

!r Reliability 

* Simplicity 

* Convenient 
Pocket Size 

The ideal instrument for Electricians, Hams, Garagists, Students, 
Handymen and Beginners in Radio. 

TAYLOR ELECTRICAL 
Montrose Avenue, Slough, Bucks. 

a/taays uwall airead 

COSMOCORD LIMITED ENFIELD MIDDLESEX 

VOLTAGE 0 -6 -30 -150 -300 volts A.C. 
CURRENT 0 -30 mA -300 mA -3 & 
3 Amperes ) D.C. 
Self- contained battery, for quick con- 
tinuity testing. 
Precision -built moving iron movement, 
designed to stand up to everyday 
use. 
No complicated switching. Fool -proof 
range selection by plug and socket. 
Small ... compact ... handy ... without 
sacrifice of performance. Size : 31 x 3`112 
x 17/,in. Weight : 8oz. 

List price 

INSTRUMENTS LTA. 
Telephone : SLOUGH 21381. 

faithful reproduction 
from 5o c/s to to Kc /s at 7.'-.- in /sec using 

High -quality recorder reproducers demand 
high - quality tape to produce results that will 
satisfy the discriminating listener. 

"SCOTCH BOY" MAGNETIC TAPE HAS: 
High, uniform sensitivity 
High fidelity at low speeds 
High signal/noise ratio 
Medium coercivity, easy erasure 
Low distortion and transfer 
Special cellulose acetate base giving 
strength and durability. 

in 1200', Goo', 300' reels and other sizes. 

If you want advice on any tape -recording problent, 
our entire technical knowledge is at your disposal. 

MINNESOTA MINING & MANUFACTURING Co. Ltd 
167 Strand, London, W.C.z. Telephone: TEAfple Bar 6363 
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IT PAPAS' TO LL9155) 

-0( 

WIDEST RANGE T WITH 
SOLDER TWIcT 

qs SUIT EVERY NEED VoIF 
FAST AT FAR LESS 

CPS 

SOLDERGUNS 

TYPE 21 

Type SI 

Type 31 

Type 11 

1:! 0. Type 71 S r 

OFF - STRAIGHT EASY -GRIP HANDLE 

PERFECT CONTROL QUICKER HEAT - 

UP LOCALISED HEAT LOW CURRENT 

CONSUMPTION MAINTAINS CORRECT 

HEAT MODELS FOR EVERY PURPOSE 

. 
rei9,9Jv`- r 
OU"7 m* 

SOLDERING IRONS 

TYPE 22 

TYPE 51 

The Wolf Type 51 

Soldergun with its 

trigger -feed action .s 

indispensable to al 

modern assembly. 

- - Type 32 l - 
Type 12 

For all who, for special reasons, 

prefer the conventional straight - 

type handle. Identical as regards 

elements and bits to Wolf Solder - 

guns, but with round hard wooden 

handle with heat -deflecting skirt. 

* OBTAINABLE FROM ALL HIGH -CLASS STOCKISTS AND IRONMONGERS 

WOLF ELECTRIC TOOLS LTD., PIONEER WORKS, HANGER LANE, LONDON, W.5. TEL. PERIVALE 5631 -4 

another page front the 

DENCO catalog-1w 
I. F TRANSFORMER 

IFT.11 465 Kc/S. 
higher 

We are exhorted to combat, 

eater etbclencY in rder to 

down the coat. is o Ear as r this 

and technical quality *LAVE SUC- 

CEEDED 
19 a problem I OUT WE is 

.. and here Llrz 
Oct new 1.U. Transformer has 

wound coils- Silver Mica Condensers 
Iron Core Adjustment. 
PVC lead out wires 

nd 
(which 

o f material). 

YET 
time to soldering Per pr. Retail. 
YET COSTS ONLY to321 

Pe cataeosue g your dealer 
Or 11- direct from us.) 
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DENCO (CLACTON) LIMITED, 

357/9, Old Road, Clacton-on-Sea, 
Essex 

O 

The solder for all 

HOME TELEVISION 
CONSTRUCTOR SETS 

Designers of television constructor 
sets know that the. etticiency of 
their equipment depends on the 
solder used by the constructor- 
that's why they recommend Ersin 
Multicore for trouble -free, waste - 
free soldering. Ersin Multicore, the 
only solder containing three cores 
of extra -active, non -corrosive Ersin 
Flux, is obtainable from all leading 
radio shops. Ask for Cat. Ref. 
C.16018, 18 S.W.G. 60/40 High 
Tin Television and Radio Alloy. 
The size 1 Carton contains 37 feet 
of solder, costs 5! -. 

PULL AS R 
.e P41A 

ERSIN 

Qt-11 
IDER 

CONTAINS 
J CORES 

OF NON -CORROSIVE 
FLUX 

o 

S 

Ersin Multicore Solder 
In case of difficulty in obtaining supplies, please write to: 

MULTICORE SOLDERS LTD. MULTICORE WORKS, MAYLANDS 
AVE.. HEMEL HEMPSTEAD, 

, 
HERTS. Boemoor 3836 (3 lines). 
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REGO- TRADE MARK 

INEL 
GRAMOPHONE RECORD CASES 

awd RECORD ALBUMS 

New CoveNihys- /l Types 

Models for 16, 25, 36 

50 & 100 RECORDS' 
Available from all good Music Dealers 

Ask for illustrated lists -and in case of difficulty write to :-=- 

The Manufacturers :- 
HENR ELWIN LTD. (7,7) PLUMPTRE ST. NOTTINGHAM.. 

TEL NOTTINGHAM 42595 -6 (2 LINES) 

The demand of Industry for our trained 
students is still greater than we can supply - 
and is likely to remain so Jar .natty years, 

We offer 
FULL TIME DAY COURSE 

1 year course in Principles and Practice of 
Radio and Television. 
Next course commences 14th April, 1953. 

Write for FREE BROCHURES giving 
details of thf above,.of our 3 -year course, 
and of others. 
E.M.I. INSTITUTES -the only college which 
is part of a great industry. 

E.M.I. INSTITUTES (Dept. 32A) 
10, PEMBRIDGE SQUARE 

LONDON, W.S. 
Tel : BAYswater 513112. 

Associated with 
" H.M.V." 

MARCONIPHONE 
COLUMBIA 

ETC. 

I Alb 

CAN YOU 
measure 

any condenser up to 
50 mfd. 

any resistor up to 5 

megohms ? 

DO YOU 
check all your components 
before building new gear ? 

IF NOT 
it's our guess that you 
have Ls worth of good 
components of unknown 
value lying idle. 

IF NOT 
we'll bet you often get 
some disappointing results. 
Only one component of the 
wrong value means poor 
performance. 

THE ANSWER 
is, of course, a Res. /Cap. Bridge to measure each part quickly. 
THE RADIO MAIL 30/- RES. /CAP. BRIDGE KIT IS 
THE BEST RADIO VALUE OBTAINABLE TO -DAY 
5 megohms -50,000 ohms 50 mfd. -2 mfd. 
100,000 ohms -1,000 ohms I mfd. -.0I mfd. 
1,000 ohms -10 ohms .01 mfd. -.0005 mfd. (500 pF.) 

NO CALIBRATING. An accurately calibrated panel with 
each kit. 

NEW COMPONENTS. Specially selected for accuracy. 
EASILY ASSEMBLED. Instructions, circuit and diagrams. 

Part post & packing 1/6. 

RADIOMAIL 4, 
, NOTTINGHAM 

MAIL, Scamp 
RALEIGH 

for list and 
ST. 

with all enquiries, please 
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GARLAND BROS. LTD 
CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8. TEL : TIDEWAY 441213 

5 OBELISK PARADE, LEWISHAM, S.E.13. TEL : LEE GREEN 4033 

499 

THE NEW LANE TAPE TABLE 
A new version of the popular " Lane." 
Three motors, very fast wind -on and re- 
wind (under one minute) ; heads are high 
impedance on mu -metal laminations, with 
half -thou. gap, giving a half -hour playing 
time on each side of 1,200 ft. reel. Plus 10/- 
carriage. Trade supplied. 116/10/ -. 

COLLARO HIGH TORQUE 
MOTORS 

4 -pole shaded pole : 1,500 r.p.m. for A.C. 
tapped 100 -125 v. and 200 -250 v. State if 
clockwise or anti- clockwise required. 
Ideal for tape recorders, fans, etc. 37.6. 

TAPEMASTER MAGNET 
RECORDING HEADS 

Senior RIP, 5,000 ohms ... 45/- 
Junior ditto, 3.000 ohms 39/6 
Senior Erase Head ... 45/- 
Junior.ditto 39/6 

TYANA SOLDERING IRONS 
Lightweight, 40 watt irons with easily 
replaceable elements and bits. Voltage 
ranges, 100 /I10v., 200 /220v., 230/250v. 
Price, 16/9. " The iron that makes soldering 
a pleasure." 

SPECIAL VALVE OFFER 
2C22/7193 octal based triode, brand new 
in original boxes. Plug -in replacements for 
635 if anode and grid top caps connected to 
pins 3 and 5. 2/6 each, 24/- dos., E8 per 100. 

THE UE7 RECORD -PLAYBACK 
AMPLI FI ER 

An exceptionally stable magnetic recording 
amplifier for high impedance heads specially 
recommended for use with the Lane 
Tape Table, High and Low Gain inputs, 
for mike, radio or pick -up. Bass and 
treble equalisation. Variable tone control. 
Neon recording level indicator and mains 
on -off indicator. Supplied completely 
wired and tested for use on A.C. mains, 
200.250 v. complete with 8in. Elac P.M. 
speaker, and instructions for operation 
and simple connection to tape recorder. 
STANDARD VALVES THROUGHOUT. 
12 gns, plus 7,/6 carriage. Trade supplied. 
* GARLAND KIT FOR THIS AMPLI- 
FIER £9'15'- plus 7/6 carriage. 

GARLAND KITS, -All main com- 
ponents already mounted on chassis. 
Only wiring and soldering to be com- 
pleted. Circuits, diagrams, instructions 
supplied. 

WEARITE TAPE DECKS 
As specified for " P.W." Recorder. 
Limited stocks at E35. 

DE LUXE TAPE RECORDER 
CABINETS 

Veneered walnut, to take UE7 Amplifier 
and Lane Tape Table. C6. 

GARLAND BROS. -Please send 

THE ` GARLAND 

TAPE 
RECORDER 

f37 /1O /O 
including a 1,200ft. reel of 
Scotch Boy Tape and a spare 
spool. Carriage, etc., 15 /-, 
Crate El (not charged if 
you undertake to return 
carriage paid to us). No 
wiring or soldering to be done 
-just plug in and record and 
play back from Radio, mike or 
pick -up. Incorporating the 
naw Lane Tape Table and the 
UE7 Amplifier, housed in a 
de luxe walnut veneered 
cabinet and supplied com- 
plete with a 1,200ft, reel of 
tape and a spare spool. 
GARLAND KIT FOR THIS 
RECORDER 132'5;'- plus carr. 
and crate as above. 

AMPLIFIER A.C.11 
This popular amplifier is still available for 
those who desire good quality at a low cost. 
Output is 4 watts, and volume and tone 
controls are incorporated. High grade 
output transformer. H.T. and L.T. supplies 
are from mains transformer. Amplifier - 
wired and tested. /6/216. Plus 5/- carriage. 
GARLAND KIT FOR THIS AMPLI- 
FIER 15/2/6, plus 5/- carriage. 

Post Orders to Deptford Branch 

ARMY CARGO N MICROPHONES complete with switch, 5/9. 
Matched transfo rmer, 4/6. 

NEW UNSPILLABLE EXIDE P0-2 accumulators, 11 A. H. 
41 x 3,f x 23in., 18/6. 

TRI196 CIRCUIT AND CONVERSION DATA, 1/3. I I47A 
or B, 1/6. Any CRT Unit to Oscilloscope, 2/9. 

GERMANIUM DIODES, 3/9. 

P.M. SPEAKERS, Bin. Rola, 20/ -. IOin. Goodman, 31/6. Sin. 
Goodman, 14/6. 6in., 16/6. IOin. Plassey, 29/6. 

SELENIUM RECTIFIERS. F.W. 6 or 12v.4 A., 26/- ; 6 A., 30/- 
3 A., 14/6 ; A., 5/6. 

TRANSFORMERS, 200 -240 volts, tapped 3-4-5-6-8-9-10-12 -15- 
18 -20 -24 and 30 volts at 2 A., 21/6. One year guarantee. 

TYPE 18 TRANS. CHASSIS, clean condition, partly stripped, 
8/6 to clear. 
IOH. /120 mA. BRASS SHROUDED CHOKES, 7/6. 
T.C.G. TYPE CPS881O, .1 mfd. 7 kv. Condensers, 10/6. 2.5 kv. 
5/6. 
M/C MICROPHONES, 7/6. Trans. to masch, 5 / -. 
PRACTICE MORSE KEY AND BUZZER SETS, 7/6. 
VCR97 C.R. TUBES, picture tested, new and crated. 45/- ; 
bue, 3/6. 
PHONES, High Resistance, 12/6 ; Low, 8/6. 
TYPE IN34 GERMANIUM CRYSTAL DIODES, 5/6. 
TUFNOL PANELS, 12in. x 13m. x :Jin., 4/6. 
MINIATURE VALVES. New. DL72, CK5I2AX, 9/- ; 9001, 
9002, 9003, 7/6 ; 6AG5, 10/6. 
NEW 2 VOLT II A.H. EXIDE ACCUMULATORS, 7/ -. 
2 volt Battery Operated 3 -valve Mine Dector Amplifiers. Complete 
with Headphones and Magnetic Crystal Microphone, 30/, 

ALL POST PAID. 

THE RADIO & ELECTRICAL MART 
253b, Portobello Road, London, W.11 

'Phone : Park 6023 

The new ARMSTRONG 
Television Chassis Model T.V.I5 
incorporatin3 a 12in. C.R.T., is now available for distribution 

PRICE 
53 Guineas 

TAX PAID 

Also 'n beautifully veneered two -toned walnut Console 
cabinet. Installed free. PRISE 63 Guineas Tax Paid. 

Comprehensive Maintenance Service available. 
Please seni for Radiogram and T.V. list, post free. 

ARMSTRONG WIRELESS & TELEVISION CO., LTD., 
WARLTERS ROAD, HOLLOWAY, LONDON, N.7. 

Telephone -NOR th 3213. 
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Your set deserves a Mu I lard Tube 

:0.60 . 

If you are building a television receiver, leave nothing to chance; choose a Nullard Tube. 
Nullard Television Tubes owe their high reputation for performance, reliability and LONG LIFE to 
the unrivalled facilities for research possessed by Nullard ; to the complete control of manufacture from 
the production of raw materials to the completed product;- and, in particular, to the ion -trap, which 
safeguards the screen from damage by heavy negative ions produced in the region of the cathode. 

Tubes available for honte construction include: - 
MW22-16 9 inch screen MW36 -24 ' 14 inch rectangular screen 
MW3I -16 12 inch screen MW4I -I 16 inch screen (metal cone) 

Mulland ong fí T/V TUBES 
MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 

ava 206 

miniature in size... 
. Ir mighty in p erform an ce 

Little wonder that OSMOR "Q" RANGE 
COILS are the big noise.... No imitations, 

regardless of price, can compare with them for super 
selectivity and sensitivity. And you don't just 

have to take our word for it -the watertight 
guarantee makes your satisfaction certain 

Consider these points of superiority : 

* Only lin. high. * Packed in damp- 
* Variable iron dust cores. proof containers. 

* Low loss Polystyrene * Fitted tags for easy 
formers. connection. 

COILPACKS. A full range is. available for 
Superhet and T.R.F. Mains or Battery. Size only 
12in. high x 3in. wide x 22ín. Ideal for reliable 
construction of new sets, also for conversion of 
the 21 RECEIVER, TR.1196, TYPE 18, WAR- 
TIME UTILITY and others. 
Aligned and tested, with full cir mils, etc. Fully 
descriptive leaflets available. 

STOP PRESS ! 1 ! 

TAPE RECORDING. We shre now 
stocking components for an amazing 
new inexpensive Tape Recorder which 
can easily be constructed utilizing your 
present gramophone and radio. Details 
on request. 

MATCHED COMPONENTS: 
Various types of OSMOR Dials, 
Chassis, I.F.S. Speakers, Transform- 
ers, etc., to match our coils and coil - 
packs are all listed. 
Send 5d. (stamps) for FREE 
CIRCUITS and full lists 9f coils, 
coilpacks and radio components. 
(Trade supplied.) 

radio products ltd 
(Dept. P.29), BRIDGE VIEW WORKS, BOROUGH HILL, :CROYDON, SL RREY. Telephone : Croydon 5148/9. 
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COMMENTS OF THE MONTH .By THE EDITOR 

20th YEAR 

Afterthoughts On Earls Court 
NO less than 289,899 paid to see the exhibi- 

tion at Earls Court this year and this is 
an increase of 58,965 over the figures 

for 1951. This provides cause for congratulations 
to all those responsible for its organisation. 
At the same time there is room for criticism 
as well as for suggestions for next year's Show. 
In the first place, firms who are put to con- 
siderable expense to provide the stands and 
exhibits, which are the exhibition, expect to 
have the public attracted to their stands. This 
year there were so many very attractive side- 
shows that we fear that a high percentage of 
the public passed through the portals only to 
see them and then to pass out again, passing by 
the exhibits themselves. The timing of some of 
these side -shows, particularly the BBC shows, 
was bad in that they finished too late to enable 
evening visitors to see the exhibits as well as 
the shows, with the result that they eschewed 
the exhibits ! 

There was general comment amongst experi- 
menters and constructors that so .few exhibits 
appealed to them and such complaints were 
justified. The Radio Component Manufacturers' 
Federation run 'their own exhibition each year 
and so does the Radio Society of Great Britain. 
We suggest that these two smaller exhibitions 
should form part of the main Earls Court 
exhibition and not be run separately. By no 
stretch of the imagination can the R.S.G.B. 
exhibition be called a " national" exhibition. 
Excellent though it is for that comparatively 
small band of loyal supporters, it can only 
attract at most, in view of its modest size and 
unpretentious presentation, a few thousands 
every year. Similarly the R.C.M.F. exhibition 
does not attract a large attendance and in its 
present form appeals only to manufacturers 
and a comparatively small section of the public. 

It should be apparent to the trade from the 
great interest evinced in the exhibits of firms 
who cater for constructors, and of publishers of 
technical literature and blueprints, that this 
market is ever increasing, especially now that 
television has given an enormous fillip to it. 
Yet the trade continues to neglect this growing 
and profitable market by practically eliminating 
from its annual exhibition anything which 
would encourage a man to build his own receiver. 

Constructors, however, are not discouraged in 
this way, and those firms, many of them our 
advertisers. who continue to cater for them 
report ever -growing business and increasing 
turnovers. Surely it is just as important- to 
exhibit at Earls Court the component parts as 
well as the completed job ? Why not incorporate 
next year the I>r.C.M.F. exhibition and the 
R.S.G.B. exhibition and cut out some of the 
side -shows which only appeal to those without a 
technical interest, although they may help to 
swell the gate ? 

The trade should not neglect the radio amateur 
as it has done since the war, for none of the post- 
war exhibitions has been designed to appeal to 
him. War disposal equipment has helped the 
radio amateur enormously, but we still feel that 
there is a vital need for an exhibition which 
appeals to the experimenter and the amateur. 

We wonder how many of the older firms in the 
industry carried their minds back to their early 
days when they were glad to cater for con- 
structors ; when Lord Burleigh said on opening 
the exhibition :. " This is the 19th show which 
the industry has organised and what an astonish- 
ing change you have seen over the passing years. 
Only just over a generation ago, but a handful 
of people were employed endeavouring to 
develop a receiver so efficient, cheap and attractive 
that it would become a necessity and not a 
luxury. Most of their contemporaries looked 
on this as a pipe dream, yet to -day there are 
196 firms in the industry employing 130,000 
people and with a factory output of £85 million 
a year." 

That industry was built by experimenters and 
constructors. They not only provided the cash 
but the personnel. 

THE "PRACTICAL MECHANICS" TAPE 
RECORDER 

OUR companion journal, " Practical 
Mechanics " (which has reverted to its 

pre -war style Of three -colour covers with increased 
pages inside) contains in its October issue full 
constructional details for building the very 
latest type of tape recorder, giving over an hour's 
recording with play -back and fast rewidd.- 
F. "J. C. 
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WORLD of WIRELESS 
Marconi Premium 
THE British Institution of Radio 

Engineers has made the award 
of the Marconi Premium to Mr. 
E. G. Rowe, M.Sc., A.C.G.1., 
Chief Engineer of Standard Tele- 
phones and Cables Ltd., Valve 
Division, for his paper on " The 
Technique of Trustworthy Valves." 

This was considered by the 
Council to be the most outstanding 
Engineering Paper published in the 
Institution's journal during 1951, 
and the Presentation was made 
by the President at the Annual 
General Meeting on Wednesday, 
October 8th, 1952. 

Transit Radio 
IT is reported in the Radio and 

Television. News that Transit 
Radio, providing for the pickup 
of programmes in buses or street- 
cars, which has been subjected to 
some rough treatment in the courts, 
finally won its freedom, and from 
the highest bench in the land. In a 
7 -to -1 vote, the Supreme Court 
declared that it is perfectly legal 
to broadcast news, music, and 
commercials to vehicles, and it is 

not an invasion of privacy as cited 
by the Circuit Court of Appeals a 
year ago. ' 

Radio Exhibition at Singapore 
OVER 55,000 people, of which 

45,000 paid the 50 cents 
admission fee, visited the recent 
Radio Exhibition, Singapore, dur- 
ing its first week. 

" Its success," said Mr. D. 
Humphries, of the G.E.C., Singa- 
pore, who is the working com- 
mittee's chairman, " has already 
prompted requests for the Exhi- 
bition to be sent complete to 
Bangkok, Colombo and Manila. 
The U.K. Trade Commissioner is 
also urging British manufacturers 
of other products to arrange 
similar exhibitions." 

Mr. J. Foster Veevers 
THE PLESSEY CO., LTD., 

announce that Mr. J. Foster 
Veevers, M.L.E.E., M.I.P.E., 
M.I.L.A., has been appointed 
general manager of the Swindon 
works which contains one' of the 
largest automatic machine shops 

Major H. MacCallum, radio pioneer responsible for the first 2L0 
outside broadcast by Marconiphone, was recently presented with a 
Marconiphone television receiver, and members of the press are 
seen here looking at the Ideal Home Combination Model of 1922. 

in the country, with a weekly output 
of some millions of repetition parts. 

Previous to joining the Plessey 
Co., Mr. Foster Veevers was with 
G.E.C., Ltd., as manager of the 
Stockport works of Salford Elec- 
trical Instruments, Ltd. 

Ekco Car Radio at Motor Show . 

E K. COLE, LTD., will exhibit 
their full range of car radio 

receivers and equipment at the 
Motor Show, to be held at Earls 
Court from October 22nd to 
November 1st. Receivers mounted 
in the dashboards of different 
makes of cars will show how 
Ekco sets fit into cars of any make 
or year. 

Among the sets displayed will 
be the new CR181 /F, introduced 
for installation in the latest -style 
dashboards of the Ford "Consul" 
and " Zephyr Six " saloons. The 
CR61, which covers seven short- 
wave ranges and incorporates 
bandspread tuning, will also be 
exhibited. 

Mr. G. H. Foot Joins Mullard 
H. FOOT, B.Sc.(Eng.), G A.C.G.L, A.M.I.E.E., re- 

cently joined the equipment di- 
vision of Mullard, Ltd., in charge 
of the telephone product group. 

Mr. Foot brings to the Company 
wide experience in world telephone 
practices, both operating and 
manufacturing. For some years he 
was with the Companhia Telex' 
phonica Brasileira at Rio de, 
Janeiro, and prior to that was with 
Siemens Bros., Ltd., at Woolwich. 

B.LR.E. 

THE following meetings of the 
British Institution of Radio 

Engineers will be held during - 
October. 

London Section. - Wednesday, 
October 8th, at 6.30 p.m., London 
School of Hygiene and Tropical 
Medicine, Keppel Street (Gower 
Street), London, W.C.I. Annual 
general meeting followed by presi- 
dential address of W. E. Miller 
M.A.(Cantab.), M.Brit.I.R.E. 

North -eastern Section. - Wed- 
nesday, October 8th, at 6 p.m., 
Institution of Mining and Mechan- 
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ical Engineers, Neville Hall, West- 
gate Road, Newcastle. " Ger- 
manium Crystal Waives, Their 
Characteristics and Application." 
-B. R. Bettridge. 

West Midlands Section. -Tues- 
day, October 28th, at 7.15 p.m., 
Wolverhampton and Staffordshire 
Technical College, Wulfruna Street, 
Wolverhampton. " A Survey of 
Television Development and its 
Problems. " -H. J. Barton -Chapple, 
B.Sc., M.Brit.1.R.E. 

Football for Patients 
CHELTENHAM TOWN FOOT- ' BALL CLUB have started -a 
relay system whereby a commen- 
tary on all their home games is 
replayed to patients in the General 
Hospital. 

The commentary begins from the 
first whistle, and as the match 
progresses the recording tapes are 
rushed to the hospital and replayed 
in the men's wards over the hos- 
pital's wireless earphone service. 

Twenty -five Years of Service 
ON August 2nd Mr. A. E. 

Lucas, Mullard valve sales 
promotion representative for Man- 
chester area, completed his 25 
years' service with the Mullard 
Co. 

To mark the occasion Mr. T. E. 
Goldup, a director of Mullard, 
Ltd., presented Mr. Lucas with an 
inscribed gold watch and a cheque. 

Show Aids Sales 
THE advertising value of the 

Radio Show is illustrated by 
the fact that a Letchworth firm 
of castor manufacturers has re- 
ceived so many orders since the 
exhibition began that more 
employees have been engaged to 
meet the demand. - 

Commercial Cut 
THE increased popularity of 

television in America has 
caused radio companies to cut 
their advertising rates by anything 
up to 30 per cent. 

As more families buy television 
receivers, the sound radio public 
decreases, especially during the 
evening. In the morning pro- 
grammes with an appeal for the 
housewife are broadcast. 

BBC Show Band. 
THE new BBC show band, 

conducted by Cyril Stapleton, 
will be heard regularly at least 
three times a week following its 
inaugural broadcast last month. 

Radio Exports 
MORE radio components are 

exported by Great Britain 
than by any other country in the 
world. 

The chief buyers of our goods 
are the Commonwealth, Europe 
and the United States. 

50:i 

office at 1, Stanhope Street, 
London, N. W.1. 

Radio at Jamboree 
WHEN Boy Scouts of 25 different 

nationalities congregated at 
the recent Jamboree at Belchamps, 
Essex, an amateur radio station 

Mr. G. D. Lawson (left), the hospital radiologist, and Mr. Eric 
Baylis, owner of the recording machine, replay the commentary to 
patients in Cheltenham General Hospital. The two men in bed 

are H. Hipkiss and R. Robertson. 

Channel Swimmer 
IT is possible that the first radio 

amateur to try to swim the 
English Channel is Mr. R. T. 
Glynn, G3AKZ, of Kayte Lane, 
near Cheltenham, who made the 
attempt at the end of August. 

Mr. Glynn was forced to give 
up when seven miles from the 
English coast. Tides did not 
favour his effort which had lasted 
12 gruelling hours. 

Agency Appointment 
J ADIOVISER PARENT, LTD., 

manufacturers of photo- 
electric equipment, announce that 
they have appointed Messrs. J. 
Broughton. & Son (Engineers), 
Ltd., of " Security " Works, 234, 
Pershore Road South, Kings 
Norton Factory Centre, Birming- 
ham, 30, sole selling agents for 
their photo -electric press brake 
guard. 

It should be noted, however, 
that all other Radiovisor products 
are still handled by Radiovisor 
Parent. Ltd.. from their head 

was operated by the Southend and 
District Radio Society. 

The station received a good will 
transmission from the Australian 
Broadcasting Commission and de- 
monstrated walkie- talkie apparatus 
on the camp site. 

Broadcast Receiving Licences 
THE following statement shows 

the approximate number of 
licences issued during the year 
ended July, 1952 : 

Region Number 
London Postal 1,817,846 
Home Counties ... 1,509,794 
Midland ... ... 1,404,104 
North Eastern... ... 1,834,793 
North Western ... 1,493,756 
South Western . 1,064,921 
Welsh and Border 727,934 

Total England and Wales 9,853,148 
Scotland .. ... 1,147,061 
Northern Ireland ... 213,228 

Grand Total ... ... 11,213,437 
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ADDING A L.F. STAGE TO THE 1- VALVER DESCRIBED LAST MONTH 

OD 

November: 1952 
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N 

For the Beginner 

THOUGH the " Modern 1- Valver " can give 
very good results it is, of course, unsuitable 
for loudspeaker operation. However, those 

who wish to use a speaker can add an output stage 
without much difficulty, thereby arriving at a 2 -valve 
circuit. Used with an average aerial.and earth, the 
volume obtained from such an arrangement equals 
that provided by the 4 -valve superhet all dry 
receiver of equivalent type and employing a frame - 
aerial as the only source of signal pick -up. With a 
short indoor or temporary aerial good volume is 
still obtainable, largely due to the presence of reaction 
to build up weak signals. Such a 2 -valve circuit 
accordingly recommends itself where economical 
operation and low initial cost are important, and 
where portability is not an essential requirement. 

Filament current can be obtained from any 1.4 v. 
dry battery, of which many types are available. For 
H.T. purposes a 90 v. battery is recommended. If 
size and weight are to be kept down, a layer -type, 
such as the Drydex 526, is suitable. If size is nbt 
important, a battery with standard cells can be used 
with advantage, since these are both cheaper and 
have a longer life. As standard 90 v. batteries are 
readily available from a variety of manufacturers 
it is not proposed to specify any particular kind. It 
should also be noted that the receiver will give good 
results with a 60 or 674 v. battery, though volume 
is naturally slightly reduced. The total filament 
consumption of the 2- valver is .15 amp., the output 
valve being a 3Q5 beam tetrode, which will deliver 
approximately 0.27 watts with a 90 v. H.T. battery. 
Equivalent valves are the Marconi -Osram N15, and 
Mallard DL33. 3Q5 valves with the G!GT designa- 
tion are also equally suitable. 

Circuit Details 
The wiring already in the 1- valver remains un- 

changed except for 'phone leads and H.T. negative 
connection. The output sockets on the rear runner 
are now wired for the speaker, and the H.T. negative 
lead is removed from the tag in contact with the 

chassis, going instead to the condenser and 
resistor which provide auto -bias for the output valve. 

An additional ¡in. diameter hole is drilled centrally 
in the front runner to take the .5 megohm volume 
control ; the wavechange switch and reaction con- 
denser are left untouched, together with their wiring. 
It is also necessary to ,drill a further 1$in. diameter 
hole for the additional valveholder, with three 6 B.A. 
clearance holes to mount the holder and bias 
condenser. 

The N 15 detector now functions with a high anode 
impedance (.3 megohms). and gives very excellent 
results with this. Since the valve cannot function 
properly if the screen -grid voltage exceeds the anode 
voltage a 2 megohm screen -grid dropper is introduced, 
with a .1 fiF by -pass condenser to chassis. Grid bias 
is developed by the yoltage drop across the 450,ó}ím 
resistor, the grid of the 3Q5 being thereby maintained 
at about 4.5 v. negative, in respect to the filament. 

HT,.t 

0 /pF 

nan 

HT- 

1NF 
450 
n 

LT- 
Chassis _ 

Theoretical circuit, showing additional wiring. 
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To preserve stability this resistor is shunted by a 
condenser of high capacity. Volume may be adjusted 
from zero to maximum by means of the .5 megohm 
potentiometer, and _ the receiver remains equally 
suitable for headphone use. The .002 pF condenser 
wired in parallel with the output sockets serves to 
reduce top -note response slightly, thereby making 
reproduction more natural. 

Points About Wiring 
An examination of the diagram' should make all 

connections perfectly clear, but one or two items 
might be mentioned to ensure that no difficulties 
arise. 

The lead which previously went from the H.F. choke 
to one 'phone socket is removed, the .3 megohm 
resistor and .01 pF coupling condenser instead going 
to the choke tag. The lead from tag 4 of the detector 
valveholder to H.T. positive is also removed, the 
2 megohm resistor and .1 pF con- 

Speaker denser being added as shown. Fila- 
ment current for the 3Q5 is taken 
from tag 2, as illustrated. The 3Q5 

WIRELESS 505 

if used with a loudspeaker of reputable manufacture. 
Correct impedance matching is necessary, and the 
optimum load of the 3Q5 is 8,000 ohms. If the 
speaker has the usual impedance of 2 to 3 ohms a 
transformer of approximately 60 : I ratio is required. 
In the event of a speaker of 15 ohms impedance 
being used, the ratio should be about 23 : I. It will, 
therefore, be seen that it is essential that the speaker 
and transformer be selected for use together, or 
poor results will arise. A coupling transformer 
intended for a 2 to 3 ohm speaker is not suitable 
for the 15 ohm type. It should also be noted that 
ordinary D.C. measurements of the resistance of the 
speaker speech -coil will not reveal its impedance, 
since the D.C. resistance of the 15 ohm type may not 
exceed 2 to 3 ohms. This also applies to the primary 
and secondary of the output transformer, where the 
values, read with a D.C. meter, will be very much 
lower than the impedance. Nor will the secondary 

COMPONENT LIST 
2 megohm, .3 megohm, and 450 

ohm resistors. 
.1 ) F paper by -pass condenser. 

(T.C.C., etc.) 
.01 /'F mica coupling condenser. 

(T.C.C., etc.) 
25 nF 6 to 12 volt bias condenser. 

(T.C.C., etc.) 
.002 ¡'F paper tone- correction con- 

denser. (T.C.C., etc.) 
.5 megohm volume control and 

knob. 
3Q5 or equivalent valve. 
International octal valveholder. 

has a centre- tapped filament, the 
halves here being used in parallel for 
1.4 v. operation. No changes in 
other wiring are made, but the .0001 
pF anode by -pass condenser in the 1- valver will have 
to be moved a little from its original position to 
make room for the new .1 pF condenser. 

The bias condenser is soldered to a tag bolted to 
the chassis. It is important to note that the positive 
tag of the condenser goes to the chassis. The negative 
tag, and metal casing, if common to this tag, must be 
kept away from the chassis. -If this is not done no 
bias voltage will be developed, 'with a consequent 
reduction in volume, quality of reproduction, and 
valve life. H.T. consumption will also be considerably 
increased. 

The mounting bush of the volume control must be 
" dead " and not in contact with the slider, or centre 
tag. This is so with modern controls of reputable 
manufacture, but must be watched if an old control 
or surplus component is employed. In the event of 
bush and slider being in electrical contact, the control 
should be insulated from the front runner by means 
of ebonite or similar washers. 

Speaker Matching, etc. 
The receiver will give excellent volume and quality 

002 
/iF 

To 
chassis 

3Mf2 

25,0E 

To 
chasses 450 n 

Hl- 

wr 

Volume' 
control -' 5Mf) 

Note: All other wiring 
of 'Modern I-Valuer' 

unchanged . 

Centre tag 

Components and wiring for the L.F. stage. 

of air output transformer and speech -coil, measured 
separately, necessarily have the same D.C. resistance, 
since the gauge of wire used is normally very 
different. 

However, many manufacturers produce speakers 
complete with output transformer, and several 
suitable " Stentorian " models can be recommended. 
Some manufacturers classify their output trans- 
formers according to the type of output valve with 
which the transformer is to be used. If this is so with 
the type obtained, a transformer for " High impedance 
battery pentode " should be obtained. A trans- 
former for mains pentode is unsuitable, since the 
optimum load of these valves may be as low as 
2,500 ohms or less. If a multi -ratio transformer 
is used, the tags giving best results should be 
used. 

Finally, for best reproduction the speaker must 
be mounted in a cabinet or secured to a baffle board. 
For normal use a 5in. to 7in. speaker is most suitable. 
(This dimension refers-to the diameter of the cone.) 
It must, of course, be of the permanent magnet 
type. 
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Acoustic Control of Tone 
SOME METHODS OF IMPROVING TONAL QUALITY 

By Wm. Nimmons 

THAT acoustics have a profound effect on the 
tone or quality of reproduced sound is a 
matter, not of opinion only, but of observed 

tact. Anyone who has switched on a wireless set 
in a room in which the furnishings have been tempor- 
arily removed, for spring cleaning, for example, 
will have noticed how much " deeper " the set 
sounds as compared with the same set in normal 
surroundings. 

In the majority of cases, however, the surroundings 
of the set are fixed and static, and there is little that 
can be done. So why an article on acoustic control 
of tone ? The reason is that I have considered the 
term acoustic to include the loudspeaker, the most 
important link in the chain, in its relation to the 
distribution of sound. As soon as the sound leaves 
the diaphragm it falls into the domain of acoustics, 
and as such it is perfectly legitimate to speak of 
acoustic control of tone since there are methods 
whereby we can raise or lower the tone by purely 
acoustic, i.e., non -electrical, means. Most of these 
are concerned with manipulating the actual baffle 
opening, the precise method employed depending upon 
whether we want the tone of reproduction raised or 
lowered. 

Ideally, the receiver should simply recreate the 
performance at the microphone, with no added tone 
or colouring. This is not possible in practice,' and 
the aim is to get as close a rendering to the original 
as possible. Every device we employ to achieve this 
end is legitimate, even if it departs from theory. 

For example, theory demands that a loudspeaker 
be surrounded by a close- fitting baffle, in order that 
the low notes may be prevented (or baffled) from pass- 
ing direct from the front to the back of the diaphragm. 
Yet we sometimes see in commercial sets that the 
loudspeaker is held a little way out from the baffle 
by distance pieces placed at the mounting bolts, so 
that there is a clear air space between the loudspeaker 
surround and the edge of the baffle hole. Such 
a device is legitimate in order to secure clarity of 
tone, since cabinet resonance or other defects may 
cause the set to emphasise the bass. This is an 
example of departure from theory in order to achieve 
a compromise between conflicting factors, and from 
the acoustic side it is a step in the right direction since 
it ensures clarity of reproduction, however much it 
may be deplored from the theoretical side. 

Excess Bass 
In this case the set is suffering from too much 

bass, especially if not exclusively at high volume levels. 
Other methods of reducing the disadvantage, besides 
standing the loudspeaker out from the baffle, might 
include (a) the use of a different type of loudspeaker, 
(b) the use of a tweeter to bring up the general level 
of the high notes, and so mask to some extent the 
disagreeable preponderance of the low notes, or (c) 
modifying the circuitry in order to produce a more 
acceptable output characteristic. Other methods 
aimed at preventing undesirable resonances might be 

the strengthening of the cabinet by cross- stays, 
packing with sound absorbent material, or even cutting 
holes in the sides and back of the cabinet. So we see 
there is no easy road to acceptable reproduction ; 

each case is decided on its merits, and the method 
employed by some commercial concerns of mounting 
the loudspeaker away from the baffle has the merit 
of simplicity. 

Excess Top 
In the case of the opposite sort of response, i.e., 

too high -pitched reproduction, there- are several 
palliatives which can be applied which belong to the 
realm of acoustic control of tone. In this case the 
high notes are shot straight out, and are not nearly 
so pronounced at the side of the loudspeaker as they 
are at the front. If we arrange a sloping board in 
front of the loudspeaker these high notes can be 
deflected away from the region immediately in front 
of it, thereby rendering the response more even to the 
ear of the listener but here much depends upon the 
surrounding surfaces as they may bounce off a hard, 
polished wall and return to the ear of the listener so 
that no perceptible benefit results. Drapery, or a 
curtain hung in the direction of the projected beam 
of sound, will effect a great improvement in the overall 
response, 'providing, of course, that the objection is 
due to high -lift only and not to distortion. 

Another palliative of high -note response is to fit 
a small opening to the loudspeaker aperture. Thus, 
if we have an 8in. or 10in. loudspeaker, the actual 
opening should be 6in. or even only 4in. across. It 
does not matter if the opening be circular, square, or 
any fancy shape, providing it is substantially smaller 
than the area of the cone. This method of palliation 
can conveniently be fitted over an existing opening, 
and will be found to tone down the high notes 
considerably. 

Many cases of high -pitched reproduction are 
simply due to inadequate baffle area By increasing 
the baffle, music and speech acquires a roundness or 
body, the depth of which is complementary to the 
high notes : the high notes are, in fact, essential 
to give proportion to the whole, but if present alone 
can be somewhat distressing. 

A large scale or tuning dial in close proximity to 
the loudspeaker opening materially reduces the baffle 
area. In this case it may be worthwhile to fit an 
additional baffleboard inside the cabinet, located in 
such a manner that it covers up or short -circuits the 
large scale opening. Much depends upon the actual 
layout, and often nothing can be done short of 
supplying a separate loudspeaker. 

The situation of the set often plays a large part in 
the response obtained. It should not be placed close to 
a wooden wall or partition, particularly if the back of 
the set is open. A brick wall is much better in this 
respect, and quite often a corner will give better 
reproduction than if placed in the centre of the room 
wall. 
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SHORT -WAVE 
ORIM'E 

IT is many years since the writer of this article built 
and used a Hartley short -wave receiver, and so 
far as the simpler types are concerned persona l 

preference centres on aperiodic coupled circuits and 
the T.R.F. Superhets are in general use, of course, 
but while their many advantages are appreciated, 
their shortcomings are not overlooked. 

The ideal receiver would be one possessing the 
sensitivity of the superhet together with its selectivity 
and the signal -to -noise ratio of a one -valve battery 
type receiver. While this ideal is unlikely to be 
realised the signal -to -noise ratio of present day 
commercial communication receivers is a step in the 
right direction. 

A Hartley Receiver 
For those who wish to build a simple receiver at 

the lowest cost, and incorporate components to hand, 
a Hartley receiver as here described is the 
answer. 

Fig. 1 shows the theoretical circuit. A leaky -grid 
detector is followed by a single stage of transformer 
coupled L.F. amplification, and the provision of de- 
coupling asan aid to stability. 

An anode by -pass condenser 
of the pre -set type is included 
in the detector stage as an addi- 
tional aid, and by careful adjust- 
ment enables smooth regeneration 
to be obtained. 

The fact that neither side of 
the reaction condenser can be 
connected to earth is undoubtedly 
a great disadvantage, and con- 
tributes towards the possibility 
of unstable operation. It is 
therefore necessary to include 
the components and values re- 
commended. Follow the method 
of construction, and leave out 
any original ideas until the set 
is tried out and found to be 
satisfactory. 

If an aluminium panel is 
used, the reaction condenser 

EXPERIMENTS WITH THE HARTLEY CIRCUIT 

By A. W. Mann 

will require insulating from the panel by means 
of an insulating bush. This, however, would not 
guarantee entire freedom from hand capacity 
effects. 

The Coil 
This type of receiver requires a coil which consists 

of but one winding. This is, in a way, an advantage 
from the constructor's point of view, as single 
winding coils are easy to wind and the cost of coil 
making is reduced. 

The coil as shown is centre tapped. By means of 
a spring clip the turns between the centre and earth 
end can be tapped off. More will be said concerning 
this later. 

Using the method outlined enables part of the 
coil to be used for reaction purposes, while the aerial 
is tapped on to the grid end. 

Standard ribbed coil formers could be used and 
mounted in a horizontal or alternatively a vertical 
position. This, however, would increase the cost. 
To my mind the Hartley offers plenty of scope for the 
use of home -made coils at minimum cost. 

The coil consists of a 11 inch diameter Paxolin 
former, slotted as shown in Fig. 2, mounted on two 
low -loss insulators one inch or so above the base, 
which could be made out of Perspex or other 
insulating material. 

The centre tap lead is taken to a terminal or plug 
socket fitted into the small panel as shown. This 
tap may be permanent or variable by means of a 
spring tapping clip. Thus flexible wire can be used 

Fig. 1.- Theoretical diagram of a 2 -valve Hartley Circuit. 
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Insulator 

Tap socket 

Fig. 2. -The home-made coil. 

between the terminal shank and spring clip, and a 
rigid wire between the terminal head and earth. 

Coils of this type must be wound in order to 
ascertain the length of wire required, and then 
unwound in order to measure and mark the mechani- 
al centre, which, while not the same as the electrical 
one, is accurate enough for our purpose in this 
instance. 

The writer, in the interests of receiver calibration, 
is not in favour of spring clip methods of tapping 
off turns, and considers that it would be much better 
to make up a set of centre tapped coils incorporating 
a permanent tap, whatever the kind of formers 
are used. 

Much has been written during the past ten years 
about short -wave coil winding, some pre- war'experts 
making a full set in about half an hour. The hand 
winding of such coils, especially of the three winding 
type, present some little problems and to make a good 
neat job requires time and patience. (See " Wireless 
Coils, Chokes and Transformers. ") 
Construction 

This type of receiver when popular was built on 
baseboard lines. Built on a simple chassis, however, 
it would certainly be an improvement on those earlier 
models. 

As in the case of other receivers described by the 
writer, it is suggested that so far as possible readers 
should use components which are to hand. It is for 
this reason that the chassis and panel dimensions are 
left for the constructor to decide. 

The cramping of components should be avoided, 
but on the other hand excessively long leads cannot, 
in the interests of efficiency, be tolerated. 

The use of extension rods, when building receivers 
in which the rotor vanes are at earth potential, is 
not favoured, unless some additional and useful 
purpose is to be served. So far as a Hartley circuit 
receiver is concerned, I regard it as sound practice. 

A specimen layout is shown in Fig. 3 and should 
prove to be a useful guide. If, for example, an L.F. 
transformer of compact design is used the chassis 
should be made deep enough to fit the transformer, 
H.F. choke, and the decoupling components under- 
neath: 

Chassis and Panel 
The chassis and panel can be of plywood, the 

chassis top being covered with tin foil or aluminium 
sheet on the underside before the end runners, made 
from tin. thick white wood, are screwed to the top 
piece. 

If these are of small size comparatively, the com- 
plete receiver can be designed and laid out in a very 
compact form. Band spread has not been included, 
but should it be required an additional tuning con- 

denser of 15 pF capacity wired in parallel with the 
main tuning condenser will be required. Space 
should be allowed for an additional drive control, 
and an extra extension rod will be required if panel 
control is required. 

A sub panel for tuning and reaction condenser 
mounting is shown, but separate brackets could be 
used if desired. 

Four inches is sufficient length for the extension 
rods. 

Coil and Aerial Suggestions 
When the spring clip method of coil tapping is to 

be used the spacing between turns should be not less 
than Bin. 

Now as the Hartley uses a single- winding coil 
there is ample -scope for the construction of the so- 
called self -supporting type. I would suggest a stout 
gauge wire but less than 16 gauge tinned copper 
the coils to be 1lin. internal diameter, of 8, 12 and 
16 turns respectively, turn spacing }in. Accurate 
spacing could be achieved by threading the finished 
coil through accurately -drilled spacers, three of 
which would be required. 

The performance of a Hartley type receiver under 
present day conditions can only be judged by 
practical tests. I would suggest to anyone who cares 
to try it to combine the experiment with a series of 
tests using comparatively short aerials from 15ft. to 
3.0 ft. in length, including down lead. 

Vertical wire types could also be tried, and would 
no doubt prove efficient. The solid copper rod type 
also comes to mind. ' Such aerials should bè rigid, 

LT- H,T- 

L.Ti Switch 
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Col/ on Dase 

[31111111 : ! 
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holder 
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or 
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Po 0 M p 

G(o o GB 
LF Transformer 

\ LF 
J va/ve 

Tuning 
condsr 

Peyeneretion 
condenser 

-caw- 
Fig. 3.- Component lay -out. 

and on no account should the whip type be considered. 
Rod aerials should be mounted and supported so 
that they are absolutely rigid. 

Due to the fact that the whip type of aerial sways in 
the wind, the writer does not consider it suitable for 
use with receivers other than A.V.C. ,controlled 
superhets, and really good, stable T.R.F. receivers. 

INTERESTED IN CAR RADIO? 
Read the Special Section on the subject in : 

The PRACTICAL MOTORIST'S ENCYCLOPEDIA 
By F. J. CAMM 

17/6, or 111/- by post, from: GEORGE NEWNES LTD., 
Tower House, Southampton Street, London, W.C.2. 
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GAS-F3LLFD 
of/ko 

VALVES of this category are more or less a 
development of the mercury vapour rectifier, 
although to -day they are filled with gases 

other than mercury vapour. Such gases include 
helium, argon, neon, xenon and hydrogen. 
However, the surplus types available are mainly 
those of the mercury vapour or argon filled class, 
and exist as triodes or tetrodes. 

These relays are known as thyratrons or controlled 
grid rectifiers, and in the case of a triode, they contain 
an anode, heater and control grid. The tetrode, 
however, has a further grid inserted between the 
control grid and the anode. This grid partially 
encloses both the control grid and the anode, an 
arrangement which allows a much smaller structure 
to be used for the control grid and it does, therefore, 
reduce the control grid current. The extra grid is 
known as the shield grid and can be used to shift 
the control characteristic. 

The operation of the triode relay is more readily 
appreciated if the reader thinks of it as a triode valve 
in which the current is carried by the gas present in 
the bulb. That is to say, the current is carried by 
the gas ions that are produced by the collision of 
electrons from the cathode with the molecules of 
gas present. 

Furthermore, as in mercury vapour practice, the 
same characteristic blue glow applies to the mercury 
filled relay, whereas, for neon filled, a reddish glow 
and a yellowish- orange for the argon types. 

This glow phenomenon is known as ionisation and 
serves the purpose of neutralising the space charge 
around the cathode which in turn reduces the internal 
resistance of the valve. It can, therefore, be appre- 
ciated why this property gives the gas -filled relays 
their regulation characteristic, and furthermore, it 
enables fairly large currents to pass between the 
anode and cathode. 
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The voltage drop in mercury vapour filled relays 
is approximately 15 volts, and it is of the utmost 
importance that this value be maintained during the 
actual operation of the valve, otherwise ionic bom- 
bardment of the cathode will result in the eventual 
destruction of the emissive property. 

An important point to remember in gas -filled relays 
is that the grid potential only determines the value 
of anode potential necessary before ciirrent will flow, 
and not, as in high vacuum valves, wherein the grid 
voltage actually controls the anode current. 

It. can, therefore, be stated that for any specified 
voltage applied to the grid of the relay, there is a 
definite anode voltage necessary before ionisation 
will commence. 

Furthermore, once the ionisation has started the 
grid .has no more control over it. As a point of 
interest, a characteristic known as the control grid 
ratio is important to the user of such valves because 
it does give the relationship between the grid and 
anode voltages required before ionisation will occur. 

This ratio is equal to the anode voltage divided 
by the grid voltage. 

A further point in connection with such valves 
is that as in mercury vapour rectifier practice, the 
cathode voltage should be applied at least five minutes 
before the anode potential. But it is advisable in 
the case of surplus types to run filament only for at 
least thirty minutes. 

Nevertheless, when installing such valves always 
ensure that they are mounted in a well ventilated 
position so that the temperature does not rise appre- 
ciably during operation. 

The principle use of. gas -filled relays is in the 
control of circuits by the variation of the voltage 
on the grid. They are therefore useful in linear time - 
base circuits as used in cathode -ray oscilloscopes 
as well as the scanning circuits of television receivers. 

Surplus 
No. 

Commercial 
No. 

Fil. Volts Fil. Current 
Peak 

Anode 
Voltage 

Peak 
Inverse 
Voltage 

Peak 
Anode 

Current 

Max. 
,Volts 
Drop 

Ratio 

FG17 FG17 2.5 5.0 amps - 5,000 2 amps - - 
FG27A FG27A 5.0 4.5 amps - 1,000 10 amps - - 
FG67 FG67 5.0 4.5 amps - 1,000 15 amps - - 
3C23 3C23 2.5 . 7.0 amps - 1,250 6 amps - - 
CV647 884 6.3 0.6 amps - 350 0.3 amps - - 
CV797 2D21 6.3 0.6 amps - 1,300 0.5 amps - - 
VGT121 T41 4.0 1.5 amps 400 - 0.5 amps 70 20 t 
VGT128 GTIC 4.0 1.3 amps 500 - 1.0 amps 16 28 t 
NGTI GDT4C 4.0 ' 1.75 amps 350 - 1.0 amps 20 40 

f CV2638 393A 2.5 7.0 amps - 1,250 6.0 amps - - 
393A . 393A 2.5 7.0 amps - 1,250 6.0 amps - - 
NCO" GTIC 4.0 1.3 amos 500 - 1.0 amps 16 28 f 

Amer°.cán manufacture. t British manufacture. 
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Liceironi r 
1fJUIl 

Modifying the Switches 
BEFORE mounting the tone control switches 

they should be modified. In the original 
condition they provide three positions each 

firmly held by a spring -loaded ball and projections 
on the main plate. Dismantle the switches carefully 
and you will find a projection between the ball - 
locating dents. With the plate lying flat on a metal 
surface place a flat punch (the end of a lin. steel rod 
will do) over the upper projection and hit it firmly 
with a fairly heavy hammer. The object is to 
flatten the projection without destroying entirely 
the locating medium. When re- assembled the key 
should be easily dropped from its horizontal or 
central position to a downward position and as 
simply returned to the centre. It will be understood 
that the switch should be mechanically noiseless in 
operation, but should remain firmly in either the 
central or down positions without having to be 
" levered " into either position -a mere flick of the 
finger making the necessary change. By leaving 
the other projection there is less likelihood of the 
switch being put into its upper position. Make 
certain that the switches operate satisfactorily, and 
when connecting them use that pair of contacts 
which make it a simple " on " and " off " switch - 
"on" or short -circuited when the key is horizontal, 
and " off " or open circuited when the key is depressed. 

For the normal domestic instrument the small 
amplifier shown in the first section of this article 
will suffice, and will deliver about 5 watts at maximum 
setting of the volume control. For professional use 
a more comprehensive amplifier will be required, 
rated at 12 to 15 watts, and a suitable circuit, with 
full details, is given in Fig. 13. A list of the extra 
components needed is given on page 511. For both 
amplifiers the same size of chassis will suffice, and 
Fig. 12 shows the chassis drilling details for the 
domestic unit. An additional hole for (he second 
push -pull valve will be required for the larger 
amplifier, but the remaining details should be 
satisfactory. The large holes " A " are for the 
Octal valveholders, that on the side runner being 
for a valveholder into which the inter- connecting 

AMPLIFIER DETAILS AND THE METHOD OF 

MAKING UP THE TONE GENERATOR 

By W. J. Delaney (G2FMY) 

power cable is plugged. Holes " B " are sin. 
and holes " C " tin. The hole on the rear runner 
is provided with a grommet and the .loudspeaker 
feed leads are brought through this, the transformer 
being mounted underneath the chassis. If required, 
of course, both of these amplifiers may be replaced 
by a favoured unit, or alternatively, the tone generator 
section alone may be constructed and the output 
socket connected to the normal domestic receiver 
at the pick -up or input sockets. 

Completing the Keyboard 
Last month the construction of the keyboard 

was described up to the fitting of the double -ended 
tags which are to carry the tuning resistors, and this 
is undoubtedly the most tedious part of the work. 
As pointed out in the first article, it is not practicable 
to work out the resistor values mathematically, as 
apart from the intricacies of the mathematics the 
values arrived at would be such that it would be 
found that suitable resistors could not be obtained. 
They must, therefore, be chosen by trial and error 
methods, and the procedure is not difficult, but calls 
for the use of a properly -tuned piano, or pitch pipes 

- 

Mein l 
i choke 

_ 

Fig. 12. Drilling and cutting data Jar the amplifier 
chassis. 
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or tuning fork. The keyboard constructed according 
to the details given last month will range from C 
through one complete octave and then up to B, the 
central C being tuned to middle C on the piano when 
the octave switch is set to " Bass." The full compass 
of the instrument is therefore from C below middle 
C to the top B on the piano (seven notes from the 
end). This appears to be the most useful range, 
but the entire keyboard may, of course, be pitched 
at any desired position, the highest note being 
governed by the value of RI I. It will be obvious 
that the larger the value of the resistance between 
the grid of V2 and R12, the lower the note, and in 
the original, tuned as above, RI l consisted of 27,000 
ohms in series with 1,000 ohms. RI l and all the 
remaining resistors are, of course, only of the 1 watt 
type. The 1,000 ohm t'esistor may be one of the 
special Egen flat types with slot -controlled slider, 
and this will enable perfect tuning' to be accom- 
plished. Switch to the highest octave range (the 
single .005 pF condenser), and then adjust RI as 
just stated until the top B is correct. Before carrying 
on with any further notes, adjust the octave switch 
on both the tenor and bass ranges to produce pure 
octave tones of the first note. The padders should 
enable this to be carried out, but small silver -mica 
condensers may be included in circuit if necessary 
to obtain true pitch. Once this switch has been 
adjusted it will hold for the complete range of the 
keyboard. 

Separate Notes 
As the instrument will only play a single note, 

it always selects the highest note when two or more 
are pressed, and the initial tuning must be carried 
out from the top downwards, and no subsequent 
modification can be made to any intermediate 
resistor value, as it will throw out all below it. To 
assist in obtaining the various o 
notes a small half -ounce 11T' 

weight or piece of metal is 
useful and is placed on the 
key to hold it down whilst 
adjustments are made. A 
selection, of 3.3 K Q, 2.2 K Q 
and 1 K Q resistors is then 
obtained, and a I K r2 bridged 
from the first to second contact 
(Ra). It will be found desir- 
atlle to solder it in place as 
the capacity of the body, if /spur 
holding the component, will 
affect the subsequent pitch. 
If it is found to make the 
note too low (or flat), bridge 
a 3.3 K Q across it, and then, 
if sharp, replace this by one 
of 2.2 K Q or even 1 K Q. 
The tolerances of normal 25 
per cent. components should 
enable combinations to be 
found fairly easily to cover 
all notes exactly, and in the 
prototype this was done 
satisfactorily from a collection 
of one dozen of each of the 
values mentioned above. As 
the tolerances vary so much 

óñ 
' C22 8,uF 

,uF 

it is not possible to state 

exactly what values will be required, but on the 
original keyboard the lowest measured value is 900 
and the highest just over 4 K Q, the majority being 
between 2 K Q and 2.5 K Q. 

Tone Filters . 

Some queries have been raised concerning the 
chokes LI and L2 in the tone filter stage, and it may 
be stated that these are in no way critical, any chokes 
to hand being used, and the characteristics modified, 
if required, by suitable parallel condensers and/or 

LIST OF COMPONENTS 
ADDITIONAL PARTS FOR 

" PROFESSIONAL " AMPLIFIER 
RESISTORS 

Two at 1000 Three at 47k sJ 

Five at 1 k n Two at 100k Li 

One at 15k 0 Two at 1M 
Two at 10k Q One at 240 0 3 w att. 

CONDENSERS 
Three at .1 pF 
Two at 8 pF 500v. working. i 
Two at 50 u F 25v. working. 

i Three octal valveholders. - 
One 65N7 (or 26J5s) and two 6V6s. 

resistors. L2 was originally a Bulgin iron- cored. 
H.F. choke which is not now manufactured, but any 
all -wave choke may be used here, and if the tone is 
not to the liking of the builder a small L.F. choke 
may be used, or part of the unused winding of the 
push -pull transformer used foil Ll. If this has 
tapped secondaries various points may be 

6J5 
or 

i26SN7 
V7 

4 n 

/R0Kñ 

47Kn 

/R0Ó/ n 
6V6 

V9 

6./5 
elpF 

%6SN7 
v8I T3 

To L3 
and C/9 

L.S 

tKn 
R3t 

R45 
/o0Kn 

/Kn 
R37 R46 

tKn 

tÓó 
n 

H.T. -- 
o 

P32 /5 
KO 

C25 
50 
/IF 

A Fig. 13.- Theoretical circuit of the large amplifier. 
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tried and the most suitable 
tone finally chosen. Similarly, 
changes are permissible in 
all of the values given in 

this particular part of the 
circuit, the simulation of 
various orchestral instruments 
being obtained by mixtures 
of different values of resistors 
a id cóndensers as required. 

.(Ñ o t é . = In response to 
numerous enquiries, we shall 
issue full -size blueprints of the 
E`eetronic organ, and an 
announcement. will be made 
when they are r mly. -ED.) 

11 

November, 1952 

Back of keyboard 
I. 

x 

To X on 
underside of chassis 

Phosphor bronze contact strip 

To Yon To Z on 
underside of chassis underside of chassis 

Fig. 14.-Arrangement of resistors to obtain correct tuning as explained 
this month. 

experiments With Tape Recordiriç 
A READER RECORDS HIS -EXPERIENCES 

A AY I put forward my claims for success 

l/.S1 regarding tape recording using homemade, 
self- designed equipment, obtaining a faithful 

reproduction of any type of material recorded. 
I do not experience any kind of trouble with wow 

or flutter with the recording medium, tape. 
What slight wow and tape flutter I did have is 

now cured, and in the latter case was traced to bad 
guide from the feed spool to the heads. 

Tape Speed 
For high quality recording I use a tape speed of 

10in. per second for standard use including dictation 
7/1in. per second, which gives two frequencies of 
50 c /s: 10,000 c /s. plus or minus 3 db. and 50 c /s.- 
8,000 c /s. plus or minus 2 db. 

The recording apparatus consists of a heavy, 
carefully balanced solid alloy flywheel driven by its 
own motor through a reduction system. 

The other parts are all lathe made, as was the 
flywheel and the capstan parts to a limit of .0003in. 
of error, which as the wavelengths of 50 c /s. at 71in. 
per second is .15in. and 8,000 c /s. at the.same speed 
is .0009in. gives a fair measure of tolerance at the 
high frequencies regarding wow and flutter. The 
heads are bought as even I would not attempt so 
difficult a job, besides the time wasted in making 
half a dozen test heads and choosing the best one, 
only to get poor results. 

I use three heads, erase, record and monitor, which 
enables me to hear what actually goes on the tape 
before I do the playback. 

The Amplifiers 
The recording amplifiers consist of separate units 

for each specific purpose, mixers /faders for four inputs 
all fed from equalised pre -amplifiers to match 
ribbon, crystal and moving coil mikes and also radio 
or gram input. 

These outputs from the mixer are all equalised 
to give 2 volt A.F. output whether single or the IN 
of inputs are used at the sanie time. 

From this unit the output is fed to the recording 
amplifier comprising 6J5 driver to ECC32 twin triode 
as phase inverter, then to a pair of KT6I, in class 
A.B. push -pull as triodes with 50 per cent. negative 

feed back. Negative feed - back is used wherever . 
permissible in the earlier stages. 

I was going to give circuit details, but as a recent 
edition of." P.W. "publishes a very good circuit for 
tape recording there is no point except to stress that . 
whatever kind of circuit is used it must be a good one, 
particularly made for the job and not just an old 
cast -off strung together for the job. 

Transcription 
When it comes to the process of tape transcription 

to disc .I simply use a separate pre -amplifier for the 
tape heads and then feed an output from this direct 
to the disc- recording amplifier and modulate the 
cutter head of the disc recorder through the tone 
compensation stage of the disc amplifier. 

If there should be any cause for any kind of lack 
of bass or treble in the output of the tape before 
the transcription to disc, due to the actual material 
recorded such as quality of the broadcast or item 
undertaken, then it is a very simple matter to provide 
the necessary boost in the disc recording amplifier 
to disc. 

The result of this transcription is that I can obtain 
results such as can be had from any commercial 
record and in many cases better low -note reproduction 
due to variable pitch grooving. 

The disc recorder I have made and designed myself, 
but as I will enter it provisionally under patent 
I cannot obviously give details, except to say that 
very much like the tape recorder the tracking gears 
and the driving system must be made to a very fine 
limit on a first -class lathe. 

Results 
It is possible with a disc cut with a groove pitch of 

200 -250 and at 33; r.p.m. to get as good repro- 
duction as from long playing records and with 
extended top -note quality from 80 c /s.- 10,000 c /s. 

At a tape speed of 10in. per second I get roughly 
about 25 minutes' playing time, using 1,200 ft. of 
tape of the E.M.I. type 65. 

Another point is that I make my own tape cement 
fqr joining tape for editing, or broken tape ends, which 
consists of one part celluloid, six parts acetone, and 
three parts amyl acetate. -Z. M. E. PREECE (Hayes). 
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By the Marquis of Donegal) 

THE Nineteenth Annual Radio Exhibition at 
Earls Court was not full of novelties. But 
it did contain some extremely interesting 

demonstrations, such as the functioning of the under- 
water television camera, as used in the discovery of 
the wreck of the submarine Affray. 

Messrs. Pye enabled you to call up a remote stand 
on the telephone and see the person to whom you 
were speaking ; a gadget I am glad to say that is 
reputed to cost £1,000 and is therefore likely to 
remain out of our lives for some time to come. 

There was the remote -controlled television camera ; 
a radio -controlled guided missile about which every- 
body was extremely secretive ; an R.A.F. radio - 
controlled model aircraft ; a small boy's delight in 
the shape of an anti -aircraft gun with which you could 
shoot things down ; a demonstration of how the 
G.P.O. detects pirate viewers ; a frequency -modulated 
radio altimeter by which the pilot of an aircraft is 
able to read off the clearance between his machine 
and the ground ; a robot commissionaire who talks 
in sixteen different languages ; self -priming batteries 
and the £20,000 television studio provided by the 
Radio Council for the BBC, which is said to have 
been the largest television studio in the world. It 
measured 160ft. long, 50ft. wide and 27ft. high. 
The auditorium seated about 1,000 people. 

There was a wider choice of television receivers 
than ever before and, on the whole, prices. have 
tended to come down since last year. The screen 
sizes of direct viewing models varied from 9in. 
to 21in. ; and the projection models which were 
shown had screens up to 4ft. by 3ft. 

For the first time a trade union was exhibiting - 
the Electrical Trades Union- showing skilled men 
and women from a factory making some of the 
20,000 soldered joints that go into a television 
Camera. 

There were only two 9in. screens in the show - 
one by Bush at 49 guineas and the other by Defiant 
at 45 guineas. 

The cheapest radio set in the show -£7 13s. Id. 
-was shown by Ever Ready ; the most expensive set 
in the show, combining TV and Radiogram in walnut 
-£757 -was by Decca. 

The largest direct- viewing receiver in the show 
was the 21in. tube by H.M.V. giving a picture 18ín. 
by 14ín. and a forward -projection receiver giving a 
picture 4ft. by 3ft., by Valradio, is now made for 
the export market in multi -channel versions for the 
525 and 625 line systems. 

Decca was again to the fore with projection models, 
one being a set with triple -speaker acoustic system 
giving a picture 40in. by 30in. in a de -luxe cabinet. 

Philips showed a projection model in two cabinets 
giving a picture 4ft. by 3ft., which is also the size of 
the picture on one of the models shown by White - 
Ibbotson. Stella is a newcomer to the projection 
field with its screen of 16in. by 12in. 

In the projection field the cheapest receiver I could 
find with a screen 13ín. by loin. was the Philips 
at 89 guineas. 

Obviously, projection as a whole is creeping up 
and it looks as though my prediction of several 
years ago that television will some day be 100 per 
cent. projection may well be fulfilled. 

One of the main trends that I noticed was the 
increased number of large direct- viewing screens 
made possible by the manufacture of rectangular 
17in. tubes. These are wide -angle types and the 
picture size is increased without adding to the length 
of the tube and the depth of the cabinet. 

It would seem that all manufacturers have been 
interested in the problem of interference. Devices 
to eliminate this nuisance include automatic inter- 
ference suppression circuits, effective at all levels of 
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brightness, and auto and 
.........................._..._......._._......_........ ...................._........_ 

fly -wheel synchronisation RADIO SHOW HISTORY 
devices which keep the ; 1922 

picture stable at long 
ranges from the trans - ; 1923 
mitter. Anti- flutter de- 
vices profess to minimise ; 1924 

interference from aircraft 1925 
and there are more inter- 
mediate frequency filters 1926 

to reduce interference, 
such as harmonics from 
short -wave stations. In ; 1927 

some receivers the num- ; 

ber of controls has been i 

reduced to two : five 1928 

channel adjustments are ; 

more general and gener- ? 1929 

ally more acceptable. 
Outside aerials tend to be i 
less conspicuous -a trend ? 1930 

of a questionable popu- 
larity -and indoor aerials 
have improved. 

This year there were ; 

80 television receivers in 
operation in the 34 
booths in the , Hall of 
Television or " Television 
Avenue." 

I walked slowly past 
all of the receivers, but 
I confess that I was 
unable to detect the 
slightest difference in 
quality between any of 
them. I mean, of course, 1949 
quality of picture, be- i 1950 
cause the cabinets are as 
varied as you could wish, ` 1951 

and many plastic 1952 

materials with formidable ........................_. .......................... ............................... ï.................. 
names are being used for 
the first time for this purpose. 

1931 

1932 

1933 

1934 

1935 

1936 
1937 
1938 
1939 
1947 

The National Association of Radio Manufacturers 
and Traders (" Narmat ") was formed and held 
first exhibition at the Central Hall, Westminster. 
White City, Shepherds Bush. entertainment possi- 
bilities of radio demonstrated. 
Royal Albert Hall. Home construction of sets the 
vogue. 
Royal Albert Hall. Crystal sets. Kits for home 
assembly still the feature. Multi -valve set the exception. 
Olympia. Organiser the late Alex Moody who 
remained organiser until his death in 1948. Big 
valve sets. " Ease of manipulation " the theme, 
though there were still six or more knobs to twiddle. 
End of " knob -studded panels with trailing wires and 
unsightly batteries." Novelties : the all -mains 'supply 
set and the super- heterodync circuit, since become 
standard, and the gramophone pick -up. 
Portable sets in leatherettes and suedes. Standard 
three -valve receivers for ten guineas. First radio - 
gramophones and first mention of television receivers. 
No more crystal sets. Valves had improved ; general 
craftsmanship had improved. Portables and mains 
sets now familiar, but the kits for amateur constructors 
sold well. 
Handsome looking sets. Manufacturers vied with one 
another in producing sets which put amateur con- 
structors to shame though " kits " still sold like 
hot cakes. Attendance 161,128. 
" Radio -autogram " appeared -six valve superhet 
radiogram with automatic record changer. Also 
sets for three wave -bands -first whispers of ultra - 
short waves. Attendance 198,144. 
Press -button tuning, automatic volume control and 
one knob tuning. Attendance 180,747. 
More refinements in tuning. suppression of inter- 
ference. Attendance 209,463. 
Attendance of 238,285 remained u record until 1947. 
Multi- wavebands and many other refinements. 
Portables, more portable ; car radio ; magic eyes. 
Attendance 192,202. 
Attendance 202,517. 
Attendance 174,818. 
Attendance 144,363. 
War- exhibition closed down after a few days' run. 
Olympia still. Record attendance of 443,433. Tele- 

vision studio and television viewing halls a feature. 
First exhibits of electronics. 
Olympia -attendance 398,550. 
Castle Bromwich, Birmingham (National Show). 
Attendance 128,260. 
Earls Court, London. Attendance 232.752. 
Northern Radio Show City Hall, Manchester. 
Attendance 100,793. 

It would be interesting at this point 
to see how the various sizes of tubes 

are faring. ,Tube sizes of 14in., 15ín. 
and 16in. have risen from less than 
1 per cent. of monthly sales immedi- 
ately before the 1951 Radio Show 
to 24 per cent. of monthly sales 
now. Correspondingly, 12in, tubes 
have gone down from 78 per cent. 
to 68 per cent. in the same period. 
The total number of television sets 
in use is approximately 2,000,000 
and they are divided thus : 12in., 
63 per cent. ; 9in. and l0in., 30 
per cent. ; 15in. and 16in., 4 per 

"cent. ; projection, 2 per cent. ; and 
14in., 1 per cent. 

As far as prices go, between £60 
and £75 is the most popular price. 
The majority of these are I2in. table 
models, but the proportion of 15in. 
table models in this price range is on 
the increase. Nearly all the modern 
sets are made for operating on all 
.the five United Kingdom channels. 

Last year the Radio 
Industry Council found 
that their Control Room 
caused so much interest 
that they really made a 

s feature of it this year with 
several new departures. 

It contained all the 
; apparatus for the regu- 

lations and distribution 
of the sound and tele- 
vision programmes which 

- were used for demonstra- 
tions throughout the 
show. 

Glass windows along 
both sides of the Control 
Room gave a very good 

s view of the equipment, 
; and the Programme 

Officer was seen at the 
control position at which 

; the Television pro- 
grammes were selected 
and fed to the receivers 
in the show. 

The announcer's studio 
was designed so as to 
allow as many visitors as 
possible to look at her 
through the windows. 

This studio contained 
the control console from 
which the announcer 
played gramophone 

; records -including long - 
playing - or made her 
announcements. There 
was a television camera 
facing her which enabled 
the poor thing to be 

.` (Continued on page 517.) 

One of the show novelties -The Pye Television - telephone. 
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TAPE RECORDING SPECIALISTS 
BURGOYNE 
MAGNETIC RECORDING HEADS 
* High Impedance -1,000 ohms * Single hole fixing * Half track width 
* Totally enclosed with tape 

guide * Wide frequency range 
* Record /Playback or Erase type 

available * Half- thousandth Gap 
* Mumetal laminations on 

Record /Playback 39/6 each Actual size of head 

M.O.S. RECORD /PLAYBACK AMPLIFIER KIT TYPE A4 

For use with high impedance record,'plav- 
back heade, such as Burgoyne. In 
the Playback position the ci *cuit is 
rearranged to form a stable 
high gain amplifier. The 
playback pre -amplifier stage 
uses an EF37A giving 
extremely high signet to 
noise ratio, complete 
freedom from micro - 
phony, and negligible 
hum. Pre -set equaliser 
circuits are included 
and further tonal adjust - 

ment is given by variable 
tone control. 
The microphone circuit is 
terminated in an impedance 
satisfactory for crystal 
microphones, the Acos 
MIC92 -2 at £8/8/0 being 
particularly recommended. 

KIT 
eomple le stitlt 

in >truetion Manual 
Instruction Manual £6.19.6 only 319 or H.P. Depuylt £2 and 
12 munlhly payments of 

11/8d. 

E t G MAIL ORDER SUPPLY CO. 
t s The R.,diu Centre 

33, Tottenham Court Road, 
London. W.1 

G2AK 
This :;:`' G2AK 

MINI FOUR. All pares from stock. Ready Drilled Chassis 
Kit 7/6. P. & P., I / -. 
MIDGET SPEAKERS, W.B., 21in., 18/6 ; Philips, 3in., IS /- ; 

Goodmans, Sin., 16/- ; Elac, 6lin., 17/6. P. & P., 1 / -. 
TEST PRODS, for test meters. Red and black, 4/6 pair. 
ELAC FOCUS UNITS, for triode and tetrodo cubes 
P.M. type : list, 30/ -. Our price, 20/-, post free. -- 

SPECIAL TRANSFORMER OFFER. Varley or Woden., 
0-250 Tapped Primary. 350/350 80 mA. 4v, 2.5 A.C.T. 
4v. 5 A.C.T., 17/6 each. P. & P.. 1/6. Lifiited Quantity. 
SELENIUM RECTIFIERS, 250 v. 60 m.a. D.C. output. 
New, 7/6 each. 
MORSE PRACTICE SETS, with double- action buzzer, 
output for 'phones excellent key ; require only 4; v. battery. 
As new, 7/6. P. & P., 1I -. 
MIDGET OUTPUT TRANSFORMERS for persona; 
portables, 6/ -. Standard pen., 5/6. Mike trans. for M.C. 
mikes, 2/. ; for carbon. 1/3 each. 
XTAL DIODES, 3/9 each. Germanium diodes, 4/6 each. 
POTENTIOMETERS. Carbon, 25 k., 50 k., 100 k., and 
2 meg., I/6 each. 500 ohm H.D. corodial, 3'6 each. 50 K.W.W. 
Pre -Set Type, 2/- each. 20 K.W.W. Pre -Set, I/- ea. 
TWIN FEEDER. 300 ohm H.D. Twin. Sd. yd. Standard 
K25 300 ohm., 9d. yd. K24 150 ohm, 9d. yd. K.35B (round), 
300 ohm, 1/6 per yd. Coax. T.V. cable, tin., 1/3 yd. Packing 
and postage on cables, I!6. 
SPECIAL VALVE OFFER. Kit of 4 midget 1.4 v. valves, 
I each ISS, IRS, IT4, and 154, 35/- or 9/6 each, separately. 
807s, I5 /- each, 4 for 50 / -. 
LOG BOOKS. Just in. 100 pages with heavy bound cover, 
10/6 ea. P. & P., If- ea. 
Postage free on all orders over El except where specifically 
stated. PLEASE PRINT YOUR NAME AND ADDRESS. 

C. H. YOUNG, G2AK 
All callers : Mail Orders 
110 Dale End, 102 Holloway Head, 
Birmingham, Birmingham, I. 
CEN. 1635. MID. 3254. 
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VALVE CLEARANCE OF 

SALVAGE STOCKS 
at 11/9 at 10/9 at 8/9 at 6/9 at 5/9 
35Z5 6V6 IRS 7B7 OZ4 
ECL80 6X5 1T4 7C6 6J5 
EF80 5V4 DCC90 EF92 UF4l 
SU61 6B8 EF9I 6N7 UY41 
EYSI 5Y3 3A4 KT32 15D2 

These and over 200 other types to clear. 

s 
SALVAGE RADIO /GRAM CHASSIS. 5 valve 
superhet, 1952 model. Latest pin -type midget 
valves (B8A series). Reconditioned, tested 
and guaranteed. Front -or end drive controls. 
From £7/17/6. Post and Packing, 3/6. Record 
changer units also available, single and three 
speed. From £7/17/6. 

CONDENSERS. 2 gang .0005 mfd. New 
salvage. Guaranteed. Standard and small size 
Plessey. 3/9 each. Post. & Paçk., 6d. 

CONDENSERS, Electrolytics. 30-30 mfd. 
425 v. max. New, tested. 3/9 each. Post 
and Pack., 6d. 

TRANSFORMERS. 
Mains (Salvage) 260-0- 
260. Two heaters 6.3 v. 
3 A. tapped for 110 v., G 

200 v. and 240 v. Price 
12/6. Post., 1/6. 

O.P. TRANSFORMERS. (Salvage.) Tested 
and Guaranteed. Wonderful bargain at 2/9 
each. Postage 1/ -. 

POPULAR T.V. BARGAIN. (ELPICO) 
Colour Filters giving 3 colour vision. OUR 
PRICES : 9in., 6/6 10in. and 12in., 8/6 ; 

15ín., 12/9. Also DELUXE MAKE : 9in., 
10/9 ; l0in, and 12in., 12/6 ; 15in., 14/3. 

ALL POST FREE. 

DUKE'S 
621, Romford Road, London, E.12. 
C.W.O. Money 

or Phons : GRA 6677 Back 
C.O.D. Guarantee. 

1952 Catalogue available on request. (24d. 
stamp.) Please add sufficient to cover postage. 
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OPEN rate PM SATURDAYS TELEPNONae: AMtACSAr0N 4035 á PADDIN.TO" 527,/2 

EMIERRADIO C 
(REGD.) B. H. MORRIS A Co_(RADIO)LTD. EST,40Y 

' "'° corn 
(Dept. PW.) 207 EDGWARE ROAD LONDON W2 'ONLY ADD4EBS 

MIS IS OUR 
ONLY IS coSS 

Introducing ... THE PREMIER De Luxe 

NOW BEING 
DEMONSTRATED 

AT THE 
ADDRESS ABOVE 

* SUPPLIED COMPLETE WITH 39 Gnsw MICROPHONE. REEL OF SCOTCH 
BOY' TAPE AND REWIND SPOOL (Pkg. Carr. Ian.) 
This Recording Oatfi! has been designed for nue with M.C. -1 -I11 
' SCOTCH ROT' Magnetic Tape. Wi'S this high quality tape 
a frequency range of 554 c.a.,. to 95400 e.p.s. or tape speed of 
711n.laer. Can be readily achier I. Additional reels of 1,200,4. 
can be supplied al. 88,' 

Separate Units are available an follan,:- 
Built Amplifier complete with Ain. Portable Cabinet. Pita 
Speaker. Plus 7/6 Pkg. corr. 14 Gas. 5l- Pkg. Carr. £4.19.6 

The Lane Tape Table £16.10.0 Plus 7,.) Pkg. Carr. 

MAGNETIC TAPE RECORDER 
THIS UNIT COMPARES MORE THAN FAVOURABLY WITH ANY 

OTHER MAKE OF TAPE RECORDER AT DOUBLE THE PRICE. 

THE 7 VALVE AMPLIFIER has been specially designed for 
high quality reproduction. 

Brief Speriarafia:.: - 
VALVE LINE UP :- EF97A'First Mage : 651.7 Second Stage and Tune ('ontrol St 
Outer! : 6X5 Rectifier : V f501 Bias a,,,I Erase Oscillator : 7193 Record bevel A,opiiter ; 

6115 Magic Eve Record Level Indicator. 
OUTPUT: -4 Watts. FREQUENCY RANGE SO cps to 9,0)0 cps. 
CONTROLS:- Volume : Recarsi Playback Switch; Treble Boost; Bass Roust -on /off. 

A VISUAL MAGIC EYE Record Level Indicator is incorporated. 
The unit is housed in a superbly Oaiehed resins covered portable cabinet which incór- 
poratee a compartment for the Mi,,vph,+ue when not in use. Weight complete ::5 lb. 
Dimensions : -"lin. long: IS /ia. sleep; 91in. high. 
The Recorder incorporates the NEW LANE TAPE TABLE. 
Brief Specification: - 
Made to high standards and incorporating featorro ensuring low level of " Wow " and 
"Flutter" throughout the fall length of tape. 

FAST REWIND. Provision for font rewind and tus word run ;n leas than 1 min. in either 
direction. THREE MOTORS .obviating friction drive. 
HIGH FIDELITY RECORD PLAYBACK II HOUR APPROX. PLATING). The Table 
is fitted with high fidelity record play -hack head of new design wound to high impalance 
and a separate A.C. Erase Head. The Reade are half track size allowing approx. 1 hr. 
playing from standard 1.1310ft. Reel of Tape. 
TAPE SPEED 7 /in. sec. For ose on A.C. 280/250, 80 cycles maine only. 
MICROPHONE- ROTHERMEL 2D5í Crystal - Specially designed for Premier. 

RADIO S V P P L Y CO. 15, WELLINGTON ST., LEEDS, 1. 
Punt Terms C.W.O. or C.O.D. No C.O.U. under £1. Postage 1 - charged on orders 
W* to £1 ; from £1 to 23 add 1 6 : over £3 post free. Open to callers 9 a.m. to 5.30 I'.'". 

Sate. until 1 p.m. S.A.E. with enquiries, Please. Full Ilst, 5(1. Trade list. 5d. 

R.S.C. MAINS TRANSFORMERS GUARANTEED) 
Interleaved and Impregnated. Primaries 200-230-2,50v 50 eh Screened. 

TOP SHROUDED DROP THROUGH 250 ma 3 h 50 ohms ... 8.9 
260 -0-260v 70ma, 6.3v2a,5v 2a ... 1411'200 ma 5 h 200 ohms ... ... ... 76 
260 -0-260 v 80 ma, 0.3 v 2 a, 5 v 2a ... 15 9 100 ma 10 h 209 ohms ... ... 7 6 
350-0-3507 80 ma, 6.3 v 2a, 5 v 2 a ... 17 6 90 ma 10 h 100 ohms ... 5 9 
250- 0 -250v 100 ma, 6.3v 4 a, 5 v 3 a ... 2311 RO ma10h350 ohms ... ... ... 56 
350-0-350 v 100 ma. 6.3 v -4 v 4 a C.T. 50 ma 10 h 400'ohms ... ... ... 4 9 

0 -4.5 v 3 -a .. .. .. ... 23 11 40 ma 5 h 150 ohms ... ... ... 19 
350 -0-350 -1 150 ma, 0.3 v 0.3 4 a, 5 V 3 a .. 29.11 1 amp. .25 h, L.T. type .. 4 9 
350-0-350 v 150 ma, 6.3 v 2 a, 6.3 v FLIMINA'FOR TRANSFORMERS 

2 a. 5 v 3 á ... 29 -11 Primaries 200 -250 v 50 c s. 120 v 40 ma " 11 
FULLY SHROUDED UPRIGHT 120 -0 -120 v 30 ma, 4 v 1 a ... 12.9 
250-0-250 V 60 ma. 6:3 y 2 a, 5 v 2 a '(OUTPUT TRANSFORMERS 

Midget type 2b_3in. -lin. ... 17 6 Small Pentode, 5,0(10 ohms to 3 ohms 3 6 
'250-0-250 v 100 ma, 0 -4-6.3 v 4 a, Standard Pentode, 5,009 to 3 ohms 4 9 

Push -Pull 10 -12 watts 6V6 to 3 or 15 
ohms 

Push-Pull 10 -12 watts to ' matoh 6V6, 
1511 

etc., to 3-5 -8 or 15 ohms ._ _. 169 
Push -Pull 15 watts to match 6L, 

etc. to 3 or 15 ohm Speaker ... ... 22 9 
Push -Pull 20 watt 6L6 KT66. etc., 

to 15 ohms. High Quality, Sec- 
tionally wound ............ 55 9 

Williamson type exact author's spec. 85 - 
BATTERY SET CONVERTER Kir. 
All parts for converting any type of Battery 
Receiver to A.C. Mains 200 -230 It 50 e s. 
Sbpplies 120 v. 90 v or 60 v at 40 ma. Ful'y 
smoothed, and fully smoothed L.T. of 2 v 

250 -0-250 v 100 ma, 6.3 v 6 a, 5 v 3 a, . 

' FOR R1355 CONVERSION ... 28'9 
300-0-3W v 100 ma, 0 -4-6.3 v 3 a, 

350 -0.350 V SILO ma, 0 -4-6.3 v 4 a, 

350.0- 350v150 Ma, 6.3v4a,5v3a ...3.39 
350- 0-350v 250 ma, 6.3v 6 a, 4v6 a. 

0 -2-6 v 2 a. 4 v 3 a, for Electronic 
Eng. Televisor ... . ... 676 

425 -0-425 v 200 ma. 6.3 v 4 a, C.T. 
6.3 y 4 a, C.T., 5 V 3 a, suitable 
Williamson Amplifier, etc. ... . 

3 
... 51'- 

225 -0 -325 v 20 ma, 6.3 V 0.6 a, . v 
1.5 a for Williamson Preamplifier 17 6 or 1.4 v at I a. Price, including circuit, 45,9, 

FILAMENT TRANSFORMERS NEW TUBULAR CONDENSERS. 001 
All with 200 -250 v 50 cis Primaries : 6.3 v mfd. 750 v, .005, .01, .05, .1, .25, .5 mid. 359 v 

2 a, 748 ; 0 -4 -1.3 v 2 a. 7/9 : 12 v 1 a. 7- 11 : 4d. ea. : 313 doz. one type. 
6.3 v 3 a, 10/11 6.3 ': 6 a, 17/9: 0- 2- 4 -5 -83 v !SPECIAL OFFERS. Mains Trans.. Midget 

a. 17 :9 ; 12 v 3 a, or 24 v 1.5 a ... 17'9 type 24- 3 -21in. Primary 220 -240 v, Secs. 
CHARGER TRANSFORMERS 250 -0 -250 v 60 ma,, 6.3 v 2.5 a, 10/9. Small 
All with I00 -230 -250 v 50 cis Primaries fil. trans. 220 /240 v input. 6.3 v 1.5 a output, 
0-9 -15 v 1.5 a, 13/9 : 0-9 -15 v 3 a, 169 519. .0005 mfd. 2 gang's, 4'9. Vol. controls. 
Il-9-15 v 6 a. 22/9 : 0- 4- 9 -15 -24 v 3 a, 22/9 100 k with DX. switch. lin. spindle. 2,11. 
SMOOTIILNG CHOKES P.M. SPEAKERS. All 2 -3 ohms.. Sin 
250 ma 8 -10 h 50 ohms ... ... ...16,9 ,Goodman,. 13/9 .; 61ín. F.W., 14 11 ; tIn. 

Plessay, 15,11 : 8in. Rola, 1711.: 16ín. 
Goodman, 29/9. 
M.E. SPEAKERS. (All 2-8 ohms.) 4in. 
E.M.I. with Trans. Field 750 ohms, 14/9,; 
6Iin. Rola Field 700 ohms, 12'9 : 8in. R.A. 
Field 600 ohms, 12/9 : 10in. R.G.D., Field 
600 ohms, 23/9. 
VOL. CONTROLS (standard spindles). All 
values less switch, 2/9 ; with S.P: switch,1 
3/11: with D.P. switch, 4'8. 

NEW GUARANTEED VALVES 
(Fos- Govt.) 

Each 
IT4 8'6 
IS4 - 9/11 
ISO 916 
IRS 9/11 
3S4 10/6 
5Y3G 1U50) 

51.140 10/6 
5V4G 11'8 
5Z4G 9/6 
6 TSGT 5/9 
6J5Met. 6/11 
6/17G 6/11 
6117G 8'11 
6K7Met. 7111 
6K8G 12/9 

'607G 9/11 
6SN7GT 12.'9 
6SL7GT 11/9 

SK7 6/11 
0507 6'9 
6V6G 916 
6V6Met. 9/6 

Each 
6X5GT 8/9 
7108 6/9 
807 10/11 
SDI 2/11 
80 9/11 

2/11 
954 11 
12K7GT 
1 

10/8 
2K8GT 10/6 

12QEGT 10'6 
125E7 6/11 
12807 6'11 
12SQ7 7'9 
1502 5/3 
1625 519 
25L6GT1016 
35L6GT 9/8 
SZ4GT10/8 

DI 
A50 2/9 

EF36 6/9 
EF39 9'6 

Each 
F.F50 6'6 
EF80 12/9 
EF91 11 9 
FR9l 106' 
ECL80 12'9 
FL33 9'11 
FW41500 9'9' 
KT66 11'6. 
K^'44 5'9 
KTV,'61 6 9 
MU14 -9'6 
OZ4 R. 11 
QP21 6 9 
MS PEN 5'9 
MH4 3 11 
RIC34 1 11 
UCH41 10, 11 
UF42 10 11 
11L41 10 6 
UY41 10 6 
V U120A 2 11 
X"78 129 

F.LECTROLY'FICS. Tabula, 8 mfd., 350 v. 
1,9 t 8 mid.. 450 v. 1,11 : 16 mid. 450 v. 
2'11 : 25 mfd. 25 Y. 1/3 can ; 6-8 mid. 
450 v. 3t11 : 8-16 tad. 450 v. 4'6 : 12-12 mld. 
350 v. 313 ; 16-16 mid. 450 v. 411 : 32 mfd. 
350 v. 2/11 : 32 mfd. 450 v, 4/11 : 32-32 
mfd. 350 v, 5/9 32-32 mid. 450 v, 8 9 
32-32 mid. 350 v, plus 25 mfd. 25 v, 5,6 
32-32-8 mld. 350 V. 6i8 : 50 mfd. 350 v, 3!11 
16-16-8 mfd. 475 V. 5/9 : 16-32 mfd. 350 v, 4'8 
16-32 mid. 450 v, 5/3. 
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(Continued from page 514.) 
seen as well as heard throughout the Exhibition Hall. 

The first battery /mains portable radiogram, at 
30 guineas, was shown by Alba. It operates on 
A.C. or D.C. mains and has a two -wave band 
superhet radio. It is a very neat job indeed. 

There were many attractive portable radios, 

seemed to be more life, more gadgets to play with, 
more opportunity of really finding out how things 
work ; and the three Fighting Services are to be 
congratillated on excellent shows, providing the 
public not only with the chance to look at but also 
to operate for itself some of their delicate equipment. 

And if the 10,000 people who were expected to 

EXHIBITS 
Radiogram for playing indoors and outdoors -the first 

A.C.!D.C. /Battery model -selling at 30 guineas (ALBA). 
The cheapest radio set -£7 13s. Id. including tax (Ever 

Ready) ; the cheapest TV set -£45 including tax (Defiant); 
the most expensive set in the Show -combined TV and radio 
gram in walnut, £757 (Decca). 

For high- fidelity sound enthusiasts -auto-radiograms 
selling at 248 guineas and £317, tax paid (Ferguson, Decca). 

- TV set with cabinet designed for adding a radio unit when 
desired (McMichael). 

First 17ín. table model TV receiver (Alba). Largest 
direct -viewing TV. receiver in the Show, as on the last 
occasion, the 2lin. tube giving a picture 18in. by 14in. 
The set is instantaneously tunable to any existing or prd ected 
TV station (H.M.V.). 

FM receivers incorporated optionally in 14ín. TV models 
(Felgate; and also McCarthy). . 

A new type of Alter screen (Pilot). A picture 20in. by 
15ín. is given on what is described as an entirely new screen 
so clearly that the makers claim that even 350 Watts of normal 
room lighting will not affect it (White- Ibbotson). 

The TV forward- projection receiver giving a picture 
4ft. by aft. as seen in the last National Radio Show is now 
made also for the export market in multi-channel versions 
for the 525 and 625 line systems (Valradio). 

A range of watt projectors for different sizes of picture for 
industrial and educational use (-Valradio). 

Projection set with triple speaker acoustic system giving a 
picture 40in. by 30ín. in a de -luxe cabinet (Decca). 

First time shown -a projection model in two cabinets 
giving a picture 4ft. by aft. The smaller cabinet contains 
the receiver and projection system and is connected to a 
larger cabinet containing the loudspeaker and housing for 
viewing screen (Philips). 

both with the tuning panel on the top and of the 
type that opens like a small attaché case. 

The new Simon tape recorder shown at the Radio 
Show has tape speeds of 3.75in. and 7.5in. per second, 
twin -track recording, a frequency range of 50- 10,000 
c /s. and a power output of 8 watts. It has a single 
,lever for play /record, brake, re -wind and wind -on, 
and . provision for remote control. This remote 
control is a pedal which stops the machine instantly 
and enables it, therefore, to be used for dictation. 

Simon Sound are at present engaged on installing 
their monitoring /recording equipment on all 
air /ground communication and V.H.F. telecom - 
munication..'channels for the Ministry of Civil 
Aviation. 

For this purpose standard 35 millimetre acetate 
safety film is used as the recording medium. 

Dictation leads us to the electronic stencilling 
machine shown by Roneo. This is an entirely new 
application whereby a stencil can be made in a few 
minutes from almost any original -photograph, 
line -drawing, pulls from line or half -tone, pencil 
sketches or water colours. The stencil is made 
direct from the original without any intermediate 
photographic work. The principle, I take it, is 
similar to that whereby photographs are sent by 
radio. The resulting stencil is duplicated in the 
usual way. 

Altogether I enjoyed the 1952 National Radio 
Show more than any of the others that I have had 
the pleasure of reporting for you. Somehow there 

IN BRIEF 
A rear projector TV set giving a 4ft. by 3ft. picture.for 

educational and commercial use, the whole apparatus being 
housed in one cabinet (White -Ibbotson). 

A newcomer in the projection field with screen of 16ín. 
by 12in. (Stella). - 

TV receiver with device for minimising " flutter "- 
interference caused by aircraft (Marconiphone). 

Probably the cheapest projection receiver with screen 
just over 13ín. by loin. selling at 89 guineas including tax 
(Philips). 

Accessories, Components and Valves 
A radio and TV listening aid for the deaf (Masteradio). 
Assembly of valves so small that three go into a thimble 

(Mul lard). 
New home charge for 6- and 12 -volt car radio batteries 

(Standard). 
A new departure in gramophone units -plays batches of 

IO records of loin.. 12ín. and 7in. diameter at 78, 4S or 
331 r.p.m. (Garrard). 

Newly developed 7in. by 4in. and 10in. by 6in. elliptical 
loudspeakers and high -fidelity 8in. reproducer with aluminium 
voice coil (Goodman). 

" Three -dimensional " rigid cone loudspeaker demon- 
strated for the first time and highly praised by the radio 
critics (G.E.C.) 

Five machines for automatic testipg of components 
(T.C.C.). 

Free suppressors for anyone producing a driving licence. 
(Champion). 

Model motor -cars, suppressed and unsuppressed passing 
a model house and showing the difference of effect on a 

television screen (Belling and Lee). 

visit the giant television and radio studio did so, 
their journey to Earls Court was worth while, quite 
apart from allthe other attractions that the show had 
to offer. 

Radio Technicians' Courses 

rt ULL -TIME three -year courses for radio tech- 
nicians have been organised by the Ministry of 

Education and commenced in September at five 
centres in London, the Midlands and the North. 

The courses are an indication of the concern felt 
by the radio industry and the Government at the 
present shortage of technical trained personnel. 

The full -time courses now announced have been 
devised specially to meet the needs of the industry, 
the objective being to provide students so well trained 
in the theory and practice of electronics that they 
will be able,, on completion, to take their places at 
once as assistants to qualified research and develop- 
ment engineers. The entry age will be 16 or 17 years. 
In the present session courses will be held at 

Northern Polytechnic, Holloway Road, London. 
Norwood Technical College, Knight's Hill, West 

Norwood, London, S.E.27. 
E.M.I. Institutes, Ltd., 46, Pembridge Square, 

London. 
Coventry Technical College, The Butts, Coventry. 
Bolton Technical College, Manchester Road, 

Bolton. 
Details of the courses are obtainable from the 

principals of the colleges concerned. 
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Transmitting Topics 

T 

November, 1952 

-le Principles of N B}1.. 
By Wm. 

NARRONARROW 

-BAND Frequency Modulation has W-BAND 
been known for many years and has great 
advantages where T.V.I. is encountered. 

Most amateurs use some type of amplitude modu- 
lation in their transmitters, C.W. being a definite 
form of A.M. since the radiated carrier has maximum 
amplitude when the morse key is depressed and zero 
amplitude when up. There lies the chief difference 
between A.M. and F.M. In A.M. the frequency 
of the carrier is kept constant while the amplitude 
is varied. In F.M., on the other hand, the ampli- 
tude is kept constant while the frequency is varied 
by speech. Let us now look at the prospects of 
F.M. 

Let us suppose that the transmitter carrier is not 
modulated in any way, i.e., the carrier amplitude 
and, we hope, the carrier frequency are constant:. 
The effect of the carrier should be observed on the 
C.R.T. of the nearest TV set ; and, if the result is 
nil, you can rest assured that F.M. will rescue you 
from the " enraged viewers " who may be after your 
blood. 

Circuit Requirements 
The modulation equipment is thus very simple, 

one valve, in most cases, being sufficient. The 
'Midio voltage, for the purposes of modulation, is 
found to be in the region of 2.5 volts R.M.S. If a 
crystal microphone is used, a small two -stage pre- 
amplifier will be necessary. Direct connection can be 
effected if a carbon microphone is to feed the modu- 
lator valve. 

There is a widespread belief that special F.M. 
receivers are needed to. receive 
F.M. transmissions ; this is . 
not strictly true. An F.M. 
carrier can be readily received 
on the normal communications 
receiver in the shack, since the 
selective properties of the stages 
prior to the detector stage 
convert the F.M. signal into 
,the usual audio signal. It 
must be stressed here that the 
receiver must be tuned on to 
the carrier sideband as the 
audio component of the carrier 
is there. A perfect F.M. carrier 
should produce modulation 
only off the peak frequency, 
i.e., on the sidebands. This 
can constitute a check for 
correct F.M. It must be re- 
membered that each receiver 
has its own selectivity, and 
thus its ability to receive an 
F.M. signal must depend on the 
receiver in question. 

As we have seen, in F.M. 
the fundamental frequency, 

Metal screen 

A. Hope 

known as the " mean carrier frequency," is that 
frequency obtained from the V.F.O. without 
modulation applied. It is essential that this mean 
frequency be kept constant within limits, since 
any variation of the mean frequency will cause 
interference . to amateurs working on nearby 
channels. A simple example will help to clarify this 
point. 

A mean carrier frequency of 10 Mc /s is mòdúlated 
by a pure 10 kc /s audio tone to produce a peak 
frequency deviation of ±20 kc /s. If 100 per cent. 
modulation is employed, then sidebands of 9.980 
Mc /s and 10.020 Mc /s will be produced ; i.e., a 
carrier bandwidth of 40 kc /s. This is a carrier 
frequency deviation from 9.980 Mc /s to 10.02 Mc /s 
at a nominal rate of 10 kc /s. Just presume, for a 
moment, that the V.F.O. mean carrier frequency 
should, through factors of stability, rise to 10.005 
Mc /s which is now a new mean carrier frequency. 
It is now apparent what will happen. The upper 
and lower sidebands will now be 10.025 Mc /s and 
9.985 Mc /s respectively. The bandwidth is still 
40 kc /s, but the transmitter channel has been 
changed. Stability of the V.F.O. mean carrier 
frequency is therefore essential ; stabilisation of all 
power supplies to the V.F.O. /Modulator is 
advisable. 

Theoretical Aspects 
The modulator valve is often referred to as the 

" reactance modulator" ; the reason for this will 
soon be apparent. We have previously defined F.M. 
as a carrier whose frequency is constantly varying 

RF 
Output 

PA is SuKn 
CA is ;OFapp-ox 
CB is 3 -3OpF 
to give 90 
phase change 

-1 
gon coax & / cable 

Fig. 1.- Basic:- N.B.F.M. V.F.O. -reactance modulator circuit. 
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while its amplitude is constant. Let us examine 
the formula : 

PRACTICAL WIRELESS. 519 

1 

"f 
2TN /LC 

c/s 

.Since T is constant in this formula, we can alter 
the resonant frequency, f, by either : 

(I) Varying the inductance L, 
or (2) Varying the capacitance C. 

Thus, if we could by some means vary either L or 
C in our V.F.O. circuit at audio frequencies we 
should have created frequency modulation. It 
should be stated that the oscillatory circuit is normally 
V.F.O. for F.M. control, since employing a Crystal 
Oscillator would entail a few complications in the 
modulation equipment. From A.C. theory we know 
that : 

Xc= 
WC 

where W =2:rf in radians /sec. If we vary the fre- 
quency of the A.C. applied to capacitator C, we 
see that its capacitive. reactance (Xc) is also varied. 
This is the reason for the word " reactance modu- 
lator," since its purpose is to alter the values of 
either L or C in the oscillator tuning circuit, under the 
influence of the audio input to its control grid. 
Fig. 1 shows the basic V.F.O. /R.M. ; where V2, 
the R.M., is coupled to VI operating in a conven- 
tional Clapp circuit. Ca and Ra constitute a 90 deg. 
phase change circuit, the purpose of which will 
be evident later. V2 draws a little R.F. from the 
Clapp circuit and, because of the phase shift network 
Ca and Ra, the current flowing through Ca will 
lead the current in the anode circuit of V2 by 90 deg., 
the reactance of Ca being much larger than the 
resistance of Ra. The result of this is to increase 
the total capacitance in the Clapp circuit and hence 
the V.F.O. frequency is moved. This deviation in 

frequency is very small indeed on the fundamental 
frequency of the Clapp, but it is also multiplied as 
we multiply the fundamental frequency of the V.F.O. 
Thus we can run the Clapp on 3.5 Mc /s and multiply 
up to the 28 Mc /s band, since this is the only band 
where F.M. is allowed at the time of writing. If 
we could vary the mutual conductance of V2, we 
could then alter the frequency deviation. This is 
done by varying the audio input to the grid of V2. 
The Clapp V.F.O. is considered by some as being 
of a far too stable nature for this circuit, but the 
author considers that a little experimenting along 
these lines will reap benefits in the end. 

Initial Setting Up 
By inserting a pair of 'phones in JI, in the anode 

circuit of V2, ensure that the speech is clear and 
beyond reproach. It is useless to go on any farther 
unless this is obtained. The next obvipus thing 
to do is to check the note emitted from the V.F.O. 
with the receiver B.F.O. on ; the resulting note should 
be T9. Failure to obtain this indicates that Cb is 
not correctly set ; this should be done until a T9 
note is heard. Switch the B.F.O. off and tune the 
Rx on to the carrier sideband ; and on advancing 
the gain control clear speech' should be heard. On 
advancing the gain control farther, a point will be 
reached where the speech becomes distorted. This 
is caused by over -modulating and the frequency 
deviation is now far too great for this particular 
receiver. 

In concluding, the writer would like to stress the 
fact that under no circumstances should the R.M. 
be run at operating voltages other than those stipu- 
lated in the maker's data, as the R.M. may become 
paralysed due to excess of R.F., in which case the 
unit's operation is unsatisfactory. 

British Wireless Equipment in Norway 
WIRELESS equipment, designed and manufactured 

by Marconi's Wireless Telegraph Co., Ltd., 
is finding one of its biggest customers in the Nor- 
wegian Government, who are using it to surmount 
barriers to communication in their mountainous 
country, and in coastal waters. 

" Walkie- talkies " on loan from Norsk Marconi - 
kompani, sister company to Marconi's Wireless 
Telegraph Co., Ltd., have been successfully tested by 
ski detachments of various mountain rescue groups. 
In this way the detachments have been able to keep 
in touch with base, and each other, when traversing 
ronely, hilly country. 

Duplex 
Spanning the 120 kilometres between the capital, 

Oslo, and Rjukan to the west are two 10 -watt 
very- high -frequency transmitter /receivers, one at 
each station. These are operated duplex, are remote 
controlled and frequency modulated ; they have been 
in constant operation for more than 24 months. 

Another network, simplex operated, has main 
stations at Rjukan and Oslo, both remote controlled. 
These installations are for use in connection with 
inspection work on the widespread electricity distri- 
bution system, the Norwegian National Grid. Cars 
used by inspectors, who supervise the working of 

the grid, are fitted with 10 -watt V.H.F. transmitter/ 
receivers for communication with the fixed stations. 

Duplex equipment has been installed at some 
power stations for communication with their distri- 
bution centres. 

News Reports 
The Norwegian news agency, N.T.B., quick to 

realise the value of using radio for transmitting 
reports over a wide area, is using two Marconi 
" walkie- talkies " and one L67 for reporting inside 
the Oslo area, particularly for sporting events. The 
main station is installed on top of the famous Holmen- 
kollen Ski jump and remote controlled from the 
head office. 

A 10 -watt V.H.F. transmitter /receiver is operated 
by Oslo Harbour authority to send orders to their 
harbour patrol vessel, which is fitted with a 2 -watt 
V.H.F. transmitter /receiver. 

Norsk Marconikompani have themselves an 
important scheme in hand for developing the com- 
munications system between the mainland and the 
numerous islands scattered on the coastline. These 
are a series of 10 -watt installations, duplex operated, 
and will be designed and manufactured by the 
Norwegian company. The installations will incor- 
porate a selective calling system. 
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Remote Control for the Radio Set 
A FOUR -SPEAKER SYSTEM OPERATED FROM TWO POINTS 

By A. D. Stubbs 

IN my domestic installation I have four speaker 
plug points remote from the set, and although 
it so happens that I have only two units, in 

addition to the moving -coil speaker on the set 
itself, I can plug in either of the two at any point 
and, if the mood takes me, continue the wiring to 
other rooms. 

The actual house wiring was the only job of any 
consequence to me, because I had the relay equip- 
ment all ready in stock, but in order to keep the house 
tidy I had to take up a few floorboards. 

However, at the back of my radio set is a miniature 
2 -pin socket, rated 1 ampere. A 6ft. length of silk - 
covered flex wiring, with a plug at each end, couples 
the set to a second socket fixed on a ceiling beam 
immediately over the set. From the socket run two 
single core 1/.044 t.r.s. cables in small slots on the 
upper side of the first floor beams, set 4in. apart to 
reduce capacity. 

The pair of cables run to three bedroom points 
and down to a ceiling beam in the dining -room, each 
terminal being, of course, a 1 ampere 2 -pin 
socket. This system precludes the possibility of a 
stranger plugging a speaker into my 10 ampere 
mains power circuit. 

Any extension speaker can be utilised, assuming 
that its resistance is suitable for the output trans- 
former of the set and assuming also that you have 
an O.P. transformer, but an on -off switch is essential 
on each speaker case. You could, of course, just 
plug -in and pull -out if the socket is in a convenient 
position. If your set has a choke -capacity output 
you can use this same remote control. 

Wired in parallel with the mains transformer is a 
second transformer, shown at the foot of the wiring 
diagram, the secondary of which is coupled to a 
Westinghouse rectifier and smoothing condenser. 

Through resistance R1 is 
fed a relay, the circuit being 
completed through one or both 
speakers L.S. and earth. 

One side of the output trans- 
former secondary is earthed, the 
other side goes, via a 2 MF con- 
denser, to the remote wiring 
2 -pin sockets and plugs, the 
speakers and back to earth, so 
from the radio set only the 
audio -frequency component of 
the output runs around the 
house. 

When a speaker circuit is 
closed by either speaker switch, 
5 milli -amperes D.C. flows 
through the speaker circuit and 
it is of consequence in that each 
speaker must be plugged in so 
that the D.C. current is in the 
right direction. The normal 
diaphragm control requires 

initial adjustment, of course, to allow for this loading 
current. 

As a matter of fact, my rectifier is a 180 volt 
30 mA model, that being the smallest spare one 
which I had available. My relay,is a Standard Tele- 
phones and Cables, Ltd., product, model 4751 -H -227, 
and it goes home with no hesitation whatsoever at 
5 mA, its own resistance being 1,300 ohms. As 
purchased there is a spare pair of terminals, not 
necessary in my circuit. 

You can; therefore, choose your transformer, 
rectifier and resistance to suit the resistance of your 
speakers. In practice, two. speakers of varying 
resistances operate quite successfully and the relay 
circuit acts as a choke, effectively sending all the 
audio- frequency output from the receiver to the 
speakers. 

Because the speaker on my radio set is a moving - 
coil model I had to exclude it from the extension 
speaker circuit. 

The diagram shows that my output transformer has 
a tapped secondary, the moving -coil winding circuit 
being broken by a double -pole single -throw switch 
on the speaker case. The other switch terminals, 
MM, are 'wired to MM on the relay, this latter 
switch breaking the mains transformer circuit. 

So the field of my moving -coil speaker is energised 
when any one speaker switches on the set. Closure 
of the moving -coil speaker switch completes the 
mains circuit and the set is switched on. Closure of 
an extension circuit at any point pulls in the relay, 
which closes the mains circuit. 

The set remains alive until the last speaker is 
switched off and the switching off of any one speaker 
makes that one silent independently of the rest.. 

My complete remote control unit is housed inside 
the radio set. 

Circuit diet ;,n of the remote control system., 
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THE 

A Bench Power Pack 
THIRD AND CONCLUDING ARTICLE EXPLAINING THE CONSTRUCTION OF A 

STABILISED POWER SUPPLY FOR THE WORKSHOP 

By R. Hindle 

(Continued from page 450, October issue) 

IN the first position the series resistance, RI alone, 
is small enough to pass sufficient current to 
maintain the glow in the neon. Consequently 

current is not drawn from the condenser, which 
remains charged and there is no flashing of the neon 
after the first strike. 

The second purpose is to check the leakage of a 
condenser that fails to strike the neon in the other 
switch positions. If the neon fails to strike in this 
position the leakage is worse than 1 megohm. It will be 
seen, therefore, that the three switch positions allow 
the grading of condensers according to leakage into 
four grades: 

I. Better than 20 megohms -the neon strikes with 
R3 in circuit. 

2. Between 5 and 20 megohms -the neon strikes 
with R2 in circuit but not with R3 in circuit. 

3. Between 1 and 5 megohms -the neon strikes with 
RI in circuit but not with either R2 or R3 in circuit. 

4. Worse than 1 megohm -the neon will not flash 
in any switch position. 
Sufficient time must be allowed, of course, after 
connecting the condenser for the neon to strike before 
condemning the condenser. The initial charging 
process takes longer than the subsequent interval 
between strikes. 

The neon indicator used for the condenser testing 
circuit is an Acru neon indicator lamp model No. 
67C. This is particularly suitable for the purpose 
as the neon tube is plaçed sideways in the holder and 
the whole of the discharge is clearly visible. It is very 
easy to fit, being of the one -hole fixing variety, and 
it sits very neatly on the panel. When not used for 
condenser testing the neon serves as an indication 
that all is well with the stabilised output so long as 
the flying leads are not allowed to come into contact, 
in which case the neon would be shorted and prevented 
from striking. The Acru neon used is without series 
resistance and this should be specified when pur- 
chasing. The effect of any series resistance included 
within the neon unit would be only to slow down the 
condenser discharge and so lengthen the interval 
between flashes. A second Acru neon type 67C is 

included in the design to indicate that the power.pack 
is switched on, shown as N3 in Fig. 4, connected 
across the mains input. This is a standard type 
incorporating a resistance. Care Must taken that 
the two neon units are not interposed. The tube 
without resistance must not be connected directly 
across the mains. 

It will be appreciated that the condenser testing 
circuit does not necessarily require an elaborately 
stabilised supply. It is convenient to put it across 
the stabilised supply when such is available because 
the estimate of capacity will then be a little more,. 
reliable, but if the stabilised pack as a whole is too 
ambitious it will still be worth while to have available 
the condenser testing circuit, which can then be 
operated from any ordinary power pack, or from the 

H.T. supply of any mains receiver or even from a dry 
battery of suitable voltage. 

Heater Connections 
The power transformer used is one of the universal 

replacement type providing a centre- tapped heater 
supply giving alternatively a 4 volt or a 6.3 volt 
output. All the leads are brought out to terminals, 
thus providing A.C. voltages of approximately 1 volt, 
2 volts, 3 volts, 4 volts, 5 volts, and 6.3 volts for 
test purposes and to supply the heaters of any 
equipment being operated from the pack. 

The problem was which of the leads to earth? First 
consideration suggests the earthing of the centre-tap. 
but it was found that in the majority of cases the 
equipment. operated from the pack had one side of 
the heater earthed internally. It was found more 
convenient, therefore, not to earth the heater supply 
inside the pack but to bring out all the connections 
to the terminals and then the appropriate earth 
connection could be made by means of a wire link. 
For normal work the link is left between earth and 
A.C.OV. terminals. 

V2 and V3 heaters are at the stabilised output 
voltage (maximum 250 volts) above earth and 
consequently a separate heater supply " X " is pro- 
vided, tied to the cathodes, as shown. VI cathode is 
above earth by the voltage across N2 (105 volts), but 

Fig. 5.- Chassis layout. 
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Test Leads 
Fig. 6. Panel layout. 

as the transformer used had only two heater supplies 
available this valve was fed from the 6.3 volt output 
that is normally earthed. 

No difficulty is likely to be experienced in the 
construction of this pack. Layout is a -little more 
critical than usual for a power pack in view of the 
possibility of instability due to the feedback and high 
gain circuits but so long as leads are kept short and 
the stopper resistances wired directly to the appropriate 
pins of the valvehotders trouble is unlikely. A suit- 
able layout is given in Fig. 5 with the panel layout 
in Fig. 6. 

Setting Up 
When the wiring is completed and checked the 

valves can be plugged in and the power switched on. 
N3 should glow to indicate the completion of the 
A.C.lcircuit and NI should glow to indicate a voltage 
across the stabilised output terminals after the 
interval required for the valves to warm up. The 
voltage between the unstabilised output terminal and 
the earth terminal can be checked to ensure that all 
is well with the basic power supply. 

To set up the stabilised supply it is best to connect 
a voltmeter across the stabilised output supply. A 
load should be placed across the stabilised supply 
terminals also, sufficient to draw 100 mA. Most 
conveniently this consists of a 2,000 ohms 20 watt 
vitreous resistor or an assembly of resistors totalling 
this figure. Suitable resistors are available for a few 
coppers on the surplus market. Now adjust R5 
to give exactly 200 volts on the meter. Disconnect 
the load with the pack switched on and without 
disturbing the rest of the circuit and note the change 
in output voltage. Now, by trial and error, find the 
setting of R14 that gives the best regulation of the 
output (i.e., the least change in output voltage when 
the load is disconnected). When properly adjusted 
there should be only the slightest flicker of the volt- 
meter needle when disconnecting the load and it 
should immediately settle back to 200 volts so that 
there is no readable change in output voltage between 
full load and maximum load. Then R5 should be 
adjusted to various settings, giving various output 
voltages, and the regulation checked at each point 
in a similar manner. When satisfied that the best 
setting of R l4 has been found, RS can be calibrated 
in voltage steps by comparison with the voltmeter. 
In view of the regulation it is immaterial whether 
a load is connected or not whilst calibrating. The 
voltmeter can then be disconnected and subsequently 
it will be found possible to rely on the calibration to 
pick off any voltage required between the limits 
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of 160 volts and 250 volts. 
If it is found that R5 at 

either extreme runs -out of the 
controllable voltage range, the 
limits can be marked on the 
calibration ot, alternatively, 
the sizes of R4 or R6 as 
necessary can be changed. 

Finally, the condenser test- 
ing circuit can be tried out on 
old and new condenserst The 
'leakage test is severe and 
there are many positions in 
equipment where a condenser 
failing to pass the test will 
be satisfactory, if the capaci- 
tance is of the right order, in 

spite of leakage. The cathode bypass condenser is 
a case in point. A new paper or mica condenser 
should give positive results, however, and the writer 
invariably throws aside any condenser that prevents 
the neon from striking. It will be realised that in 
the case of a coupling condenser the leakage resistance 
should be of a very high order. Supposing that a 
condenser with a leakage of 20 megohms is used to 
couple a valve with 200 volts on its anode to a second 
valve with a grid return resistance of 1 megohm. The 
result is a positive bias on the second valve equal to 

1 x 200, or very nearly 10 volts, with most 
20-}-1 
undesirable results ! 

Another point is that leakage across the condenser, 
even if sufficient to prevent the neon from striking, 
will slow down the rate of flash. If, therefore, the 
condenser under test gives a flash speed lower than 
would be expected from the marked capacity, it 
should not be used for intervalve coupling under 
any circumstances. 

COMPONENT LIST FOR FIG. 4 
(page 449, October issue) 

R1-1 MD f watt. 
: 112 -5 M r? 

i: watt. 
R3- 20MD(4x5MDinseries). 
R4-7K n (or 10K s? w.w. and 20Kn in series). 
R5-25K l? pot. w.w. 

t 116-22K tt W.W. 
R7 -100K D 4 watt. 

i RS-33K tl f watt. 
119 -330K t? j watt. 
R10-33K s?) watt. 
RI1 -1006) } watt. 
R12 -100.9 I watt. 
R13- 100Kí? 2 watt. 
R14 -25Kí? W.W. 
R15 -101( l watt. 
C1 -.25 pF 350 volt working. 
C2 -20 pF 350 volt working. 
C3-2 pF 350 volt working. 

a C4-16 pF 500 volt (electrolytic). 
': C5-4 pF 500 volt (paper). 

N1 -Accu type 67C. 
N2 -V R105 -30. 
N3 -Acru type 67C. 
V 1 -6AC7. 

`: V2-6L6. 
V3 -6L6. 
V4 -51A. 
Ch. 20H. 150 mA. 
Tfr.- 350- 0 -350v. 150 mA 4v -6.3v. centre tapped 

6.3v. 5v. 
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L.P.R. Developments 
rE announcement that the large British gramo- 

phone companies are to produce long playing 
records, both for 334 r.p.m. and45 r.p.m., came 

as a surprise in view of the previously stated policy 
of E.M.L, H.M.V. and Columbia. These companies 
have also announced record players for these low 
speeds. When another company, some time ago, 
followed American practice and introduced L.P.R., 

. the statement was made that it would be a long time 
before this became general in this country. There 
is undoubtedly a demand for these new records but it 
will still be many years before all of the old record- 
ings can be re- recorded in the new style. Some, of 
course, never can be. I do not foresee that there will 
be an overwhelming demand for long playing records 
for many years. People who have a large stock of 78 
r.p.m. recordings are not likely to scrap them if they 
are unable to replace them by L.P.R., which, presum- 
ably, will apply only to new recordings. As with the 
Edison Bell phonograph with its cylindrical records it 
will be many years before the new replaces the old ; 

which means that L.P.R. will appeal chiefly to the up 
and coming generation. 

At the Show 

MY meanderings around the aisles of Earls Court 
gave me plenty of opportunity for meditation, 

for in spite of the increased attendance the roominess 
eliminated the cheek by jowl jostlings of Olympia and 
I was able to inspect and to compare. I gathered 
from several of the standholders that they would 
prefer the intimacy of Olympia to the roomy detach- 
ment of Earls Court. As there are fewer firms in the 
industry now than when the Show was last held at 
Olympia, it may be that a Radio Show there would 
be more spacious and eliminate criticism of over- 
crowding which was one of the causes of the change 
of venue. 

Earls Court has a long way to go as an exhibition 
centre. The catering arrangements alone left much 
to be desired and the air conditioning for all practical 
purposes was non -existent. There was insufficient 
seating accommodation for the ladies who, it must be 
remembered, are frequently not present as a matter 
of interest in the exhibits, but go there willy -nilly 
because their menfolk wish to do so. I observed 
some of them squatting on sheets of newspaper and 
this should not be in a new building like Earls Court. 

Constructors with whom I. chatted deplored the 
fact that there were so few exhibits of special interest 
to them, but I think next year will see a change in 
that direction. 

There were few surprises, although a mains- battery 
portable radio weighing 7lb. and the very first 
mains -battery operated portable radiogram did 

help to maintain interest in commercial sound radio 
receivers. I was astonished at the virile interest in 
home -constructed receivers, both radio and television. 
The trade will one day remember this fact. Where it 
cannot sell receivers it will be able to sell components. 
Most manufacturers in an effort to encourage sales 
had cut their prices. This is a welcome tendency, 
but they are still ham -strung by 66g per cent. pur- 
chase tax. If the public did not buy, and large -scale 
unemployment in the radio industry resulted, that 
tax would soon come off ! 

The Status of the Service Engineer 
ACCORDING to a correspondent in a trade con- 

temporary, service engineers seem more con- 
cerned with their status than with the service they 
give. There is a Guild of Radio Service Engineers 
which has set minimum rates of pay but according to 
the correspondent the ability to service television 
receivers is worth only a few shillings more per week 
than radio repair work ; although the bench mechanic 
who obtains an R.T.B.E. certificate is worth another 
£1 a week. The correspondent thinks that the reason 
for this is that sales and service are run as an entity 
and that higher -priced service would have a bad 
effect on sales. He is quite right ! The cost of 
servicing to -day is altogether too high and out of all 
proportion to the skill, labour and time involved. 
Any attempt to benefit the service engineer at the 
expense of the public would do sales great harm. 
An attempt should not be made to cash in on the 
ignorance of the public as far as the servicing of 
television receivers is concerned. 

An average wage for a service engineer is between 
£8 and £9 per week. This seems to me to be reasonable 
when compared with the wages paid to skilled engineers 
who have had to go through the rigours of an appren- 
ticeship. Some of them, of course, earn more than 
this, perhaps as much as £12 a week. If a man is good, 
he is worth it. So many of them are not worth it. 

The Guild of Radio Service Engineers should be 
concerned with the qualifications of membership 
as much as with the wages its members will receive.' 
If there is a general mistrust of service engineers 
because of unsatisfactory work and high charges' 
therefore, they have only themselves to blame. There 
is a vast volume of evidence to support the public 
view point in this connection and it is particularly 
unfortunate for the really skilled service engineer, 
that he too is labelled with them. I do not deny that 
there are many skilled service engineers throughout 
the country but they are certainly in the minority. 
Scarcely a week passes without the receipt by me of 
a letter of complaint of high charges and unsatis- 
factory work- backed up by correspondence and 
receipts. Of course, I know that not every complaint 
is justified and that there are members of the public 
who believe that they are always being " done." 
Complaints such as these are easily recognised. 
Few, however, fall into that category. 
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ONE of the main things in radio servicing is 
to be able to find faults quickly, although 
with the amateur who has a large amount of 

time it is not quite so important from a financial 
point of view. But where prestige is concerned, a 
man who can clear faults quickly and efficiently 
is considered to be an expert at servicing. This 
instrument was designed with the object of faster 
fault finding for those who want an inexpensive 
small instrument that will do many jobs of not 
too high a precision nature. The instrument pro- 
vides a wave that is very full of harmonics, and the 
output impedance is low. The wave is roughly 
square i'n shape, and the harmonics are detectable 
with a four valve superhet up to and above 10 mc/s. 
The impedance is low, at full output about 90 ohms, 
but as the output control is varied the impedance 
rises. This very low output impedance allows for 
the testing of the speech coils of low-impedance 
speakers, a thing that cannot be done with a signal 
generator. 

With the question of size in mind the writer 
chose valves in the B8A range. The oscillator is 
the well-known multivibrator circuit and as a 
very high range of harmonics were required in the 
output, the Mullard double triode, the ECC40, was 
chosen as it has a very low transit time-so low 
in fact that the makers state that it can be used as 
high as 300 mc/s. The output valve chosen is 
the EL41 as with its exceptionally high slope, it 
has, in cathode follower circuits, an impedance 
of 90 .S2 or 'even lower. The rectifier is the EZ40 
another member of this range. 

1.111.111014110041011.1011. 

THE CONSTRUCTIONAL DETAILS OF A 

CONSTRUCTED BY THE NEWCOMER TO 

OF EQUIPMENT FOR ANY RADIC 

The Circuit 
The circuit is shown in Fig. 1. The rectification 

is half-wave, and the smoothing is of the resistance- 
capacity type, consisting of two 16/./F condensers 
of the tubular type. One Dubilier 500 volts working 

(type BR1§50) was used for the 
reservoir, whilst a Radiospares was 
used for the smoothing. The 

The chassis and panel. 

On-Off 
switch 

AC. 
Mains 

Fig. 1.-Theoretical cir 
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FAULT 
FINDER 

SEFUL PIECE OF EQUIPMENT THAT CAN BE 

1. IT IS AN EXCEPTIONALLY USEFUL PIECE 

RATORY OR SERVICING WORKSHOP 

smoothing resistor is a 2 K 2 of 
the vitreous type and of three watts 
rating. This gives an ample 
degree of smoothing. The oscil- 
lator consists of four 30 K S2 resis- 
tors of $ watt rating, this size being 
chosen as it was at hand. The 
coupling condensers used are .01µF 

plastic 350 volt, made by Hunts. The layout of 
the underneath of the chassis is shown in Fig. 2. 

The Chassis 
The chassis itself was made out of 16 S.W.G. 

aluminium and marked out as shown in Fig. 3, 
the tin. hole in the centre is to take the leads from 
the mains transformer. The two three -way mounting 
strips are mounted on the under side of tie chassis 
under the transformer and secured with the trans- 
former fixing bolts. In the front of the .chassis 
there are three cut -outs made, so that it will not 
foul the terminals and the output control. The 
valve holes are cut out with a Q -Max cutter. The 
writer prefers this cutter to the tank cutter as it 
cuts a far neater hole -as good as a pressed hole - 
in far less time with far less exertion. There is one 
disadvantage and that is that different size cutters 
have to be obtained for each size of hole. If the 
constructor is going to do an amount of construction 
work it is very useful to have a set of them. The 
folds should be marked out on the underside of the 
metal, as otherwise the score mark on the outside 
of the fold will tend to split along the mark, with 
the consequence that the fold is weakened. The metal 
should not be of the hard type. The writer has had 
experience of light alloys being sold as aluminium. 
This material has a tendency to break if tempered 
too hard. The hardness known as " quarter hard " 
is quite useful but the folds should not be too sharp 
or there will be a tendency again to split. A radius 
on the inside of the bend equal to the thickness of 
the metal is quite suitable. The chassis is symmetrical 
so that no mistake can be made as to whether lt is top 
or bottom view. The front panel was made from a 
piece of metal 53in. x Tin. drilled as shown in 
Fig. 4. This has to be modified slightly if a co -axial 

e High Speed Fault Finder. Underneath view of chassis. 
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Output 
(chassis) 

Output 
(insulated) 

iniaG41oun1iin.i01dii n1iM 11411101,1 

Fig. 

of chess s Note Mains I's on 
Pants 

transformer 
marked C are connections to chassis 

2.- Wiring diagram of the High Speed Fault 
Finder. 

output is to be used, but this is to be preferred to 
the normal terminal although the earthed terminal 
should be used for joining the fault finder to the 
set under test. 

The case of the instrument was made out of sheet 
aluminium. The use of a metal case reduces the 
stray radiation fields from the tester when it is in 
use. Any metal could, of course, be used but 

5 i2 

f Dia hole 
for switch 

i 

23" 4 

Die holes for terminals 
and chassis securing 

-<--- /4 ++ bolts! tom-/ 4 

r J'Dia. 
hole for 

output control 

Front panel / off 
Back panel / off same overfill size 

Fig. 4.- Drilling diagram for panel. 

7 

aluminium was chosen because it was light in weight 
and easily worked. The box was held together by 
the use of self -tapping screws. ' These screws are 
hard and act with metal the same as wood screws 
do with wood, they can be used from the outside 
and as they cut their own thread do not require 
any nuts. 

The top and bottom and sides of the case are 
made out of four pieces of metal Tin. square. The 
corners were cut out lin. square as shown in Fig. 5. 
On two of these, the four sides are folded so as to 
form a tray these pieces are used for the top and 
bottom of the case. The other two have only two 
sides folded, these form the two sides of the case. 
The projected sides of the two side pieces are fixed 
to the folded sides of the top and bottom. When 
this is done there will be a folded flange around 
the front and back of the case to allow the fixing 
in place of the back. This is made out of a piece 
of metal lin. x 54in. with piercings made to allow 
ventilation. The' drilling of the front panel with 
the exception of the fixing screws holes is shown 
in Fig. 4. 

Testing 
Having constructed the unit it should be switched 

on, and if the output is connected across an ordinary 
moving -coil speaker a note in the middle of the 
audio spectrum will be heard if the operation is 

correct. 
The method of fault finding with this instrument is 

(Continued on page 529) 

/21 111 

;,; 

23," B 

' dia, ho /e for leads from 
mains transfiner 

Ç dis. holes har valveholdersTg 

/%6 
AN fixing h /es are {a dia. 

fokf ' 
11_72. 

Cut-outs to suif R6 and output terminals 

Fig. 3.- Drilling diagram for chassis. 
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Build this fine Instrument T.V. SIGNAL AND PATTERN GENERATOR 
Cost of all components, valves, etc., only 29/6d. 

This generator has been carefully 
designed and although it can be built 
and used by any beginner it is at the 
same time a most useful instrument 
for the more advanced worker. 
It can be tuned to the Vision channel 
and will produce a pattern on the face 
of the C.R. tube. Alternatively if 
tuned to the sound channel it will 
produce an audible signal in the loud- 
speaker. 
Thus its owner .will become indepen- 
dent of B.B.C. transmission and can 

fault -find or test at any time. It 
operates entirely from A.C. mains 
and is quite suitable for use with 
superhet or straight receivers. 
A complete kit of parts (in fact 
everything except cabinet) with full 
constructional and operational data 
will be supplied for 29/6 plus 2/6 post 
and insurance, alternatively data is 
available separately price 2/6 (credited 
if you buy the kit later). 
Note.- Cabinets as per the illustrated 
prototype will be available shortly. 

WItNOuT LprIN$ Ouf 
Too MANY al- \ {: /.. ó / ,```` / / i 

ALONG COMES TiIIS _ ,t 
u 

rói 

_ 

AND WIfH Tttf Alp 
OF THESE - 

ranE scz 

tP 
COMS1nVCtiW 

9P 

YOU ASSEMOLE 

` 

`` ` 
i 

TN 

` 

IS 

- 

- 
\ 

IN PLENTY 
FOR 

i I; \ 
OF TIME 

THESE ¡ ^ ll,li.'- 
\ < << _ 

' 

I r' lI` 

With our world- famous kits you do 
not make anything, you simply 

, assemble standard components and 
thus have 

U n half pr ce.a 
professional instrument at 

11RECUSIONE lIllPrt/ 0NT 

14 DAYS' APPROVAL 
First satisfy yourself by sending for 
the data, if you think it is at all com- 
plicated return it within 14 days: we 
will refund your cash in full. 
Send for data (blueprints, etc.) today: 

WINDMILL HILL, 

Midget Radio, 1/6; Radio, 1/6; 
T.V., 5/-; Radiogram, 2/6 ; Tape 
Recorder, 5 / -. 
Cabinets and all parts available 
separately --H. P. terms if required. 

RUISLIP MANOR, MIDDX. 
and at 152 -153, FLEET STREET, E.C.4 

GANG CONDENSERS 
3 gang .0005 7/6, 2 gang .0005 - 

3. ALPHA R A D I O 
3 gang .00035 818, 2 gang .00035 Midget 819. 
Four -position COOKER SWITCH, 
approx. 30 amp., 4/- ea., Post 1/ -. 

.CABLES, WIRE. ete. 
Push -back wire, 7/0076. Colours: 
Yellow, White, Green, Blue, Mauve, 
2d. yd. 
Enamelled Copper wire. 14 swg., 16 swg., 
1/9 per lb. 
Ex Gov. Telephone Wire, 6 strands steel. 
1 copper, Green plastic covering. in 
nominal 1,000 yd. tolls, 20/- per coil. 
2 mm. Sleeving, 3d. yd. 
Single -core cable. 9 strands, varnish 
cotton and rubber insulation. 8d. yd. 
5-core Cables as above, 10d. yd. 
Braided Cables 
Single core, 7d. yd. 2 -core 9d. yd. 
3-core 10d. yd. 
ENGRAVED KNOBS. 1I in. die. for 
fin. spindles, available Cream or Brown 
as follows:- 

' Focus." " Contrast." " Brillianoe." 
" Brightness," Brilliance On'OB," 
" Wavechange," " On/Off," " Tuning," 
" Volume, ' S.M.L. Gram." ' Tone." 
" Vol. 1)n;0." Radio- Gram," 
" Bass." Treble," " Record -Play." 
Also Plain Knobs to match: 1;8 ea. 
CONDENSERS 
.001 MFD. Bakelite Case, 4000v. 1'- ea. 
.01 MFD. Can Type, 5000v. ... 21- ea. 
.02 MFD. Can Type. 8000v. ... 2,8 ea. 
.01 MFD. Bakelite Case, 4Kv. 1 6 ea. 
. MFD. 800v. ... ... 1: - ea. 
.02 MFD. 5Kv. ... ... 1/8 ea. 
.1 MFD. 1000v. ... .... ... 1,- ea. 
RECORDING MOTOR 
4 -pole Shaded pole, variable ed, 
A.C. motor type AC37, tapped 10125, 
200/250, ó2l8 ea. 

SUPPLY CO. 
VALVES 

GUARANTEED NEW AND BOXED 
1R5 
784 
185 

33Q4 84 
3V4 
42 

5U4G 
5Y3GT 
5Z4M 
6AC7 

6G 
6D6 

6H 6G 

GT 
61i7G 
6K8G 
6L6 
6N7 

68117 
6SJ7 
65K7 

8/9 
8/6 
8/8 

6 

10/6 
9/6 

9/6 

9/6 

7/3 
7/6 
718 
7/6 
9/- 
4/6 
3/8 
819 

18Ì8 
10/8 

7i8 
1018 

7/- 
918. 
7l- 

6SL7 

6SQ7GT 

6V65GG 
6V6GT 

6ÁL5 
7B7 

7C6 
4 

807 
900I 
9002 
9003 
9004 
12A6 
12C8 
U78 
12K8 
25A6G 

35L6GT 
ECH35 
ECL80 

11/6 

9//6 
9/- 

10/6 

9/9 

91- 

9/6 

166 6 
6/6 
6/6 

12/9 
9/- 

9/6 

108/- 
15/- 
12/6 

E1148 2/- 
HL23DD 816 
KT61 10/6 
KT66 11/6 
MI14 .8/- 
MS/PEN 5/- 
PEN25 8/6 
PEN46 8/8 
PEN220A 5/6 
UCH42 12/8 
68F5 8/6 
UY41 10/8 
EF'i0 7/8 
KBC33 8/- 
SP61 4/- 
SP41 ¢¡- 
EF50 6/6 

ÉF8 7'r6 
EL32 9;6 
VU39 W_ 

S7Ó1 3i8 
305 8/8 VR15030 9,'_ 
5Z3 9/. 
UB41 9;- 
UL96 1216 

VOLUME ('INV'r ROLS 
Morganite 
100K ohms, f Meg., } Meg.. 1 Meg.. 
2 Meg., all with Single Pole Switch 

4/3 ea. 
50K f Meg., } Meg., 1 Meg., less Switch. 

2/8 ea. 
2K 1 Meg., 150K ohms Midget Type 

1/9 ea. 
1 Meg. Log. S.P.S. ... ... 4,9 ea. 
1 Meg D. 
SPECIAL OFFER, 1 Meg. S.P.S. Short 
lin. Spindle ... ... ... 3/- ea. 
Centralab 
} Meg., f Meg., 1 Meg., with S.P. Switch 

4/- ea. 
25K ohms less Switch... ... 1%6ea. 
1 Meg. with D.P.S. ... ... 5/- ea. 
Egen 
5K ohms, 25K oh. ms with S.P. Switch 

3/6 ea. 
Dubtiler 
t Meg. with Double Pole Switch, 4/8 ea. 
5K ohms, 150K ohms, less Switch, 1:6 ea. 
Erie 
25K ohms, 50K ohms, I Meg., 2 Meg. 
with D.P. Switch ... 5/- ea. 
1 Meg. with S.P. Switch ... 4/- ea. 
Colvern. Wire wound types 
10K ohms, 5 ohms, 200 ohms, 1K ohms 

2/9 ea. 
20KK ohms, 25K ohms, 35K ohms, 50K 
ohms Lt9 ea. 
10 ohms. 500 ohms, 1K ohms with 
Switch .. ... ... .. 2110 ea. 
Double 10K ohms on one. Spindle 2 :3 ea. 
Midget 400 ohms ... ... 2/- ea. 
J.H. Solid dielectric Condensers 
.0001. .0002 .0003, .0005 ... 3 /10 ea. 
JB SL8 S in wheel drive ... 27/6 ea. 
JB SL5 RV Drive ... ... 26/8 ea. 
Full list available. 

TERMS : Cash with order or C.O.D MAIL ORDER ONLY. Full List available ; send 3d. stamps. 
Postage, 6d. under 10/-, 1/- under 2Ó, -. 1.6 under Z. Minimum C.O.D. and postage charge 2/3. 

5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS, 1 
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PRESENTING - FIJE " MAXIMITE " 
A SUPER MODERN MINIATURE TRANSPORTABLE RADIO RECEIVER USING 

LATEST HIGH PEIIFORMANCE MIDGET VALVES AND COMPONENTS 

SIZE ONLY : 6in. long, Min. 
high, 21in.* wide 

AC /DC SUPERHET WITHOUT 
LINE CORD 
LARGE MAINS DROPPERS 
EXTERNAL AERIAL OR 

EARTH 
CORD DRIVES, etc. 

FULL PLANS (includ- 
ing detailed point to 
noint wiring) printed on 

paper. FREE 

This Receiver is a three valve superhet plus rectifier, of very small dimensions using the latest improved 

post -war midget components, giving- 
GREAT SENSITIVITY GOOD SELECTIVITY NIGH STABILITY POWERFUL OUTPUT 

Can be carried in a car or coat pocket and plugged into any mains supply from 100 v. to 250 v. A.C. /D.0 
with immediate reception. It has been designed for easy construction, good quality (using a full 3j!im 

speaker) and rigid assembly. It has a medium range coverage of 150 -560 metres. 

REMEMBER ALSO: 
We stock a complete range of new and surplus components and over 10,000 valves. 

HUNTS, T.C.C., WEYMOUTH, JACKSON. WESTINGHOUSE, W.B., WHARFEDALE, 

ALL VIEWMASTER 'PARTS STÓ KOEDGFOR IMMEDIATE D SPATC 
etc. 

H 

" YOU CAN RELY ON US " 

RADIO SFRVICING CO. 444' WANDSWORTH ROAD, CLAPHAM, 
LONDON, S.W.B. ,Telephone MACaulay 4155, 

Our No. 11 Catalogue, pries 6d., Post Free. Postage : 77, 77A, 168, 169 Buses. S.R. Station : Wandsworth 

Over £2 free, below I0/ -, 6d. ; Li, 9.0. ; £2, 1/-. Road. Open till 6.30 p.m. .1 o'clock Wednesday. 

A VALUABLE BOOK 
which details the wide range of Engineering and 

Commetcial courses of modern training offered 

by E.M.I. Institutes - the only Postal College which is 

part of a world -wide Industrial Organisation. 

Courses include training for: 

City and Guilds Grouped Certificates in Telecommunications; 

A.M. Brit. I.R.E. Examination, Radii Amateur's Licence, Radio 

6, Television Servicing Certificates, 'General Radio and 

Television Courses, Radar, Sound Recording, etc. Also 

Courses in all other branches of Engineering. 

-E NI I -1- POST NOW - 
nstitutes Please send,without obligation, the FREE book. 

associated with E.M.I. INSTITUTES, Dept. 32. 

MARCONIPNONE 
43 Grove Park Road, London, W.4 

SS 
COLUMBIA 

H.M.V. ETC. 

COURSES FROM 

£1 
PER MONTH 

Name 

Address 

IC loi 

TECHNICAL .1r, 
BOOK SERVICE kiN 

for the 

Radio Industry 
For all your technical books and periodicals 

you need go no further than the nearest shop or 
bookstall of W.H.S. Whilst it is not practicable to 

maintain a big stock of such books at every branch -the 
Daily Supply Service from Head Office will quickly 
deliver the books you want to your local branch. We will 

gladly supply lists of the standard works on any subject 
and welcome inquiries from students and librarians. 

* Our Postal Service can send technical 
books and periodicals to any address at 
Home or Overseas. 

W. H. Smith & Son 
TECHNICAL BOOK SERVICE 

HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 
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4 off, forming 
top, bottom 
and two saes 

(see text) 

t 

rì4 
1 

(Continued from page 526.) 
to apply a signal to various parts of the receiver 
under test by means of a length of co -axial cable to 
various parts of the receiver. The fault is in the part 
of the receiver between the component where there 
is a signal and where there is none. For example, 
the writer 'had a receiver in the lab. for testing ; it 
was one of home construction. The amateur had spent 
many hours testing it but try as he would he could 
not find the fault. His only piece of equipment was a 
voltmeter and all the readings on the receiver were 
within the tolerance of the readings. The signal was 
injected to the grid of the double- diode -triode, there 

Fig. 5. -De- 
tails of the 

case. 

LIST OF PARTS 
CONDENSERS VALVES 
Cl, C2 & C3, .Ol mid V'1 -EZ40. 

350 v. tubular. V2- ECC40. 
C4 & C5, 16 mfd. 450 V3 -EL41 

Electrolytics. OTHER PARTS 
RESISTORS Three BSA valve - 

h holders. 
RI, R2, R3 & R4-30 k One On/Off switch. 

w Two terminals. 
R5 -2 k 1 w. One Elstone TV pre- 

1 R6 5k pot. amp transformer. 
R7 -2 k 3 w. Two three -point tag 

(vitreous). strips (radio spares). 

was no sound. The grid of the 6V6G was the next 
point of test, from there a test was made across the 
coil of the speaker and the test was O.K. The next 
point was naturally across the primary of the output 
transformer ; again no signal. The power was put 
on-and the voltage drop measured across the primary, 
it was zero ! ! ! ! The transformer has been wired -in 
in reverse !I ! Silly, but true. 

Another case was an old receiver with negative 
line bias. The signal was applied to the grid of the 
TDD4, but it was weak and about the same at the 

529 

I.C. G2 

LC.Gt Gz 
o o 

4 Kand A2 
63 

H H 

EL4/ 

K2 Al 

H H 

ECCO 

Note. IC is internal connection of valve. The 
tag can not be used for anchoring purposes 

Fig. 6.- Valve -base connections. 

anode, but when applied to the grid of the PX4, 
there was a loud signal. On further investigation 
a grid stopper resistor was found, and on applying 
the signal to the condenser end of this component 
the signal was greatly attenuated, the same volume 
as at the anode of the TDD4. On taking a voltage 
measurement at the end of the stopper it was found 
there was a positive voltage ; this was due to the 
coupling condenser having broken down. These 
are but two examples. Another fault that the writer 
has met several times is an open circuit in an anode 
conponent of a resistance capacity drive stage. The 
test signal is applied to the grid of the valve and a 
very weak signal is heard, but when the signal is 
applied to the anode the signal is louder. This would 
be the condition if the valve were faulty or the anode 
load resistor " open circuit," this can be quickly 
checked with the aid of a voltmeter. 

There is, however, one more use of this tester and 
that is for the setting of the padder condensers of a 
superhet receiver. After the I.F.s have been aligned 
with the aid of a signal generator, set the dial of the 
receiver to one end of the scale, and at the high- 
frequency end adjust the trimmers for max. signal, 
and at the low- frequency end adjust the padders for 
max. signal. This process can be repeated several 
times until no further adjustment is required. The 
setting to which the dial has to be returned, does not 
have to be exactly the same each time as the aerial 
coil will be capable of passing only a very narrow 
band of frequencies from the fault finder. These 
frequencies cover about every half kc /s up to just over 
10 me /s. 

Alignment of the I.F.s should be carried out in the 
correct manner with the aid of a signal generator, and 
not on a station, as the required bandwidth cannot 
be gained. The writer has cleared many faults of the 
" Birdie " type by the correct use of the signal 
generator. 

This instrument will, if constructed, save many 
hours of work in fault finding and even if a signal 
generator is owned will prove indispensable. 

BELLCLERE MINIATURE POTENTIOMETERS 
SUB - MINIATURE potentiometers are finding, 

increasing use in various types of . electronic 
equipment where size, as with deaf aids, is of import- 
ance. The Bellclere sub -miniature drum type poten- 
tiometers haye been specially produced for such 
purposes. Although only about the size of a shilling 
in diameter, they are provided with an internal on- 
off single-pole switch which minimises the space 
required and protects the mechanism from dirt and 
rust. The control track is at present available in 
values of 3 -6 meg. logarithmic or 1 meg, linear, 
but other tracks can be supplied to special order. 

The mould drum is standardised in black with white 
numbering but various colours and any special 
design of drum can be accommodated. The actual 
size of the unit is Rin. diameter by ',in. thick, and it 
can be mounted by a single central stud. This 
potentiometer is particularly suitable for miniature 
portables. It weighs only 1/9 ounce, and has a 
switch capacity of 50 volts maximum, 100 milliamps. 
The power rating is 0.1 watt signal continuous 
with maximum D.C. 10 microamps. The makers 
are John Bell and Croyden, 117, High Street, 
Oxford. 
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SURPLUS COMPONENTS MAY BE USED TO MAKE THIS INVALUABLE SERVICE ITEM 

By J. S. Kendall 

NEXT to faults due to the failure of valves come 
those due to electrolytic condensers. As it 
is essential that the valves in a faulty set 

should be tested quickly and accurately, so it is 

essential that the electrolytics should also be tested. 
This tester tests both the impedance and the insulation 
resistance. The latter is not overi high and cannot 
be done with the normal Megger as the voltage is too 
high. The capacity tolerance of electrolytics varies 
from make to make. Some makers specify the capacity 
as being minus nothing to plus 100 per cent., whilst 
others specify it as being between minus 10 per cent. 
and plus 50 per cent., so that the precision of the test 
does not have to be too high. In the circuit an oil - 
filled condenser of 10,uF is specified as it can either 
be made up from lower values in parallel or purchased 
in one unit. These oil -filled condensers are readily 
available on the ex -W.D. market, and are very 
reliable as they are robust ; the working voltage can 
be almost anything over 700 volts. It would be best 
if the constructor who has access to a capacity bridge 
obtained a condenser of, say, 8 pF and placed smaller 
condensers in parallel until exactly 10 pF was 
obtained. 

The principle of the device is very simple. 1f two 
capacitors are placed in series, the ratio of the voltage 
dropped across the condensers is inversely propor- 
tional to the capacity of them and is independent of 
the test frequency. For examplè, if a condenser of 
1 pF is being tested with 11 volts against a standard 
of 10 µF, there will will be a drop 
of 10 volts across the l pF and 
1 volt across the 10 ! ! ! ! This 
seems a little peculiar to the be- 
ginner, but if the calculations are 
made by first calculating the 
impedance of the condenser by 
the well -known formula Z =I9rfC 
(Z being the impedance, =r 3.1416, f 
the frequency, and C the capacity 
in Farads) and Ohms law applied, 45,s 
the method will be found to be 

correct in both theory and practice. 
This method is, suitable for 
calculating any type impedance 
by direct reference to a standard. 
Where the circuit is used for 
impedance measurements a re- 
sistive standard should be used. 
There will be some cases where 
the sum of the voltages is more 
than that applied. 

The transformer chosen was 
one out of an old Philips set as 

it had a 4 -volt and a 6.3 winding, 
and the two in series gave near 
enough to 10 volts and formed a 

suitable reference. The rectifier 
circuit is slightly different from 
the conventional, as the two 

250v 

heater windings are used in series and will, if 
examined, be seen to be the same in principle as the con- 
ventional half -wave circuit. The voltage appearing 
at the reservoir condenser is just under 700, so the 
writer advises the use of 1,000 volts 4 pF condensers 
for the smoothing. The test voltages are supplied by a 
network of resistors in series, and they must be of 
sufficiently high wattage rating to stand short over- 
loads of several hundred per cent. The writer recom- 
mends vitreous resistors. 

The current meter should be about 5 mA full - 
scale deflection, and in order that it should be pro- 
tected against overload, have a 200 -ohm resistor in 
series and shunted by a single element metal rectifier. 
Also, a relay is advised so that the meter can be shorted 
out if the condenser is short -circuited. It should be 
pointed out that the relay may operate during the 
charging of the condenser; this happens with the 
large types used in TV sets. The relay should be of as 

high an impedance as possible, one of 4,000 ohms 
resistance is quite good, and it should not have any 
large metal rings around the core as these reduce the 
impedance to A.C., and it is important that the shunt 
effect of the relay is negligible when the capacity 
measurement is being made. 

The A.C. meter can be a separate unit or one built 
into the set. The latter is recommended as it can be 
calibrated directly in capacity. The minimum value 
of condenser that can be measured with the unit is 

(Continued on page 533.) 
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Circuit of the condenser test set. 
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* introducing our latest kit 
TAPE RECORDER The /4 4iel / AND RECORDING AMPLIFIER 

Available as a kit of machined parts ready for assembly or as i eamplete 
unit ready for use. Many desirable features are incorporated including 

,2 -speed operation for 31 in. or 7 }in. per second ; HI -FI record/playback 
and R.F. arase heads of the half -track type giving over 2 hours playing time 
on one reel of tape. Completely automatic operation with ONE -KNOB 
CONTROL for stop, rewind and forward'; instant rewind without un- 
threading. Ball- bearing capstan; oilite self- lubricating bushes to all other 
bearings. Attractive blue mottle hammered finish, 

RECORDER UNIT 
KIT 
PRICE 18 GNS. 
Less tape and reels. 

COMPLETE 
wired and tested £25 with tape and reels. L J 

De Luxe AMPLIFIER 
KIT with 8 -stage w 
wiring diagram. 1 'G NS. 

Illustrated leaflet free on 
request 

A REMARKABLE ACHIEVEMENT 

ll'ith LC 
OUT snitch 

azud variable control 
: tl: male. In metal 

ca-c. 

£4-10-0 

IN FILTER DESIGN 
Flll: I... \Lt.. SI'EEI 

l l i NG FILTER is 
variable, cutting 

t soy desired frequency 
between 4,000 and 8,800 c.p.s. 
Connects between output 
transformer and 15 . ohm 
speaker. Ideal for long' play- 
ing and ordinary records, 
and heterodyne whistles on 
radio. No distortion, hum 
or appreciable loss of 
volume. Cuts ar an average 
steepness of 30 db. per octave. 

Leaflet frone the mcknr.a. 

bí. ill .1. Imo. 6, NEWMAN ST., LONDON, W.I. 

WALTON'S OF WOLVERHAMPTON 
INSULATION TAPE, !.in. x !. lb. Ex. A.M. Each Cellophane 

wrapped, to clear, 18,x- doz., E7 IOs. per gross, carnage paid. 
RELAYS, Super Sensitive High Speed, 7/6 each, postage 6d. MAP CASES, Plastic, 14in. x 10in., 3/6 each, postage I / -.. 
10in. ROLA P.M. EXTENSION SPEAKERS, 25/- each, 

postage I / -. 
SPECIAL 8- 8' 8 mid. ELECTROLYTIC, 550 v. D.C. 

working (only supplied with other goods), 1/6 each. 
Boxes of N UTS, BOLTS and WASHERS, mainly B.A. sizes, 

each box contains approx. 1,000 items, 3/6 each, postage 1 / -, 
SPECIAL VALVE OFFER.-.6 brand new U.S.A. Valves (in 

original boxes), comprising : 2 of VUI I I High Voltage 
Rectifiers, 2 off RK.34 V.H.F. Low Power Transmitters, 
2 of 954 V.H.F. Acorn Pentodes, 12/6 the 6, post paid G. B. 

Send S.A.E. and 3d. in stamps for our latest list. . 

WALTON'S WIRELESS STORES 
48, STAFFORD ST., WOLVERHAMPTON 

" ADCOLA " SOLDERING INSTRUMENTS 
Regd. TradeMark -- - 

Regd, Design No. 800302 (British, U.S. and Foreign Patents) 
For Wireless and Television Assembly 

The advanced design of the Adcola Instruments meets the 
modern requirements of Television, Telecommunication and 

Radar Engineers 
SUPPLIED FOR ALL VOLT RANGES FROM 6I7v. to 2301250v. 

3116ín, dia. Bit. Standard Model ... ... 2216 
tin. dia- Bit. Standard Model . ... 251 - 

3I16in. dia. Detachable Bit. Model ... 301 - 
Sole Manufacturers : 

ADCOLA PRODUCTS LIMITED 
GENERAL OFFICES & WORKS: CRANMER COURT, CLAPHAM 
HIGH STREET, LONDON, S.W.4. (MACculay 4272) 

COVENTRY RADIO i 
COMPONENT SPECIALISTS SINCE 1925 

189, DUNSTABLE ROAD, LUTON. 
Phone : LUTON 2677 

WE SEND COMPONENTS ALL OVER THE 
WORLD. LET US KNOW YOUR REQUIRE- 
MENTS. NO ORDER TOO SMALL. 

QUOTATIONS GIVEN. 
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CLYDESDALE 
Bargains in Ex- Service Radio and Electronic Equipment 

BATTERY POSVEIU{D COMMUNICA- 
TIONS RECEIVER R1224A 

FUR INEXPENSIVE TELEVISION 
R.F. UNIT TYPE 24 

Frequencies covered 30-20 mcs. (10-15 metres) 
Switched tuning. 5 pre -tuned spot. freq., 
3/VR65 (SP61,. Output approx. 7 -9 recs. 

Ref.: in metal case, 91ín. x 71in. x 41ín. 

No. P /1í55R0 w1 NcORIGNAL 
POST 

ARTON 
ALSO.IN FAIR USED 19/6 POST 

ET 
PAID 

CONDITION 
ASK FOR No. P 111451 

R.F. UNIT TYPE 25 
Frequencies covered 40 -50 mcs. (6 -7.5 metres) 

Otherwise as Type 24 
IN. ORIGINAL CARTON 30 

POST PAID 
ASK FOR No PIH847 I Each 
IN FAIR USED CONDITION POST PAID 
ASK FOR No. P,E772 19/6 Each 

10D!13074. 

Covering the 
"Trawler 
Band " 3- 

wave ranges. 

20.4.3 Mc - 30- 70 metres. 
4.3 -2.1 Mc 70 -140 metres. 
2.1 -1.0 Mc s 140 -300 metres. 

5 Valves : VP23 r.f. stage. FC2A Mixer, 
VP23 i.l. Stage, 210LF Det.. 220PA Output. 

H. of 470 kc's. 
250rry,F 3-gang tuning condenser. Sensi- 
tivity control, reaction control for C.W,, 
Aerial Trimmer. High Impedance and 
600 ohm line outputs. 
A very F.B. receiver for portable " 160." 

80 " and " 40 " metre use, or for a station 
without mains supply. Exceptionally sensi- 
tive and selective. 
Complete (less batteries) in wooden cabinet 
with calibrated chart on hinged lid. Dim. : 

141 x 10 x 94 in., finish grey. 
Ask 
No. P 11355 ß7/19/6 Each Carriage 

i 
IN ORIGINAL TRANSIT CASE. 

Batteries required : HT 12) volts, GB 9 
volts, LT 2 volts. 

R.F. UNIT TYPE 26 
Frequen c i e s 
covered 65 -50 
Me/s (5-6 
metres). Vari- 
able tun - 
ing. 2; VR136 
(EF54), VR.137 
(EC52). Out- 
put approx. 
7 -8 Mc.'s. In 
metal case 94 
x74 x41in. Un- 
cartoned, but 
good condi- 
tion. 

POST 
P A IIII) 

Ask for No. P'H848 67/6 EeCO 

R.F. I "A All TYPE 27 
Frequencies covered 85-65 Me /s (3.5 -5 metres) 

Otherwise as Type 26. 
Ask for Each 
No. P /[771. I Post Paid. 

Circuit available at 1/3 post paid 

I.F./A.F. AMPLIFIER UNIT I11355 
The popular T.V. Sound and /or Vision 
Unit. 5 I.F. stages, 10 valves 8 VR65 (SP611, 
5U40, VU120A, etc.. etc. In metal case 
18ín. x 81in. x 71in. Used, good condition. 
ASK FOR No. P1E770 67/6 CARRIAGE 

2nd Grade. in transit case. 59'6. 
3rd Grade. open stored. 42 ;6. 

Circuit of R1355 1/3 

NEW LIST OF EX- SERVICE ITESLS 
No. SC NOW READY, PRICE 1/6. 
Price credited on purchase of 10 /- 

value or over. 

n: RMÏN%il(AMOPOE MOORS 
Fitted with 9 -Inch Turntable and mounted 
on 6.inch metal plate, for crystal pick -up. 
Mfg. special line. 
ASK 

H320 
FOR NUMBER 58/6 Each PAÌD 

Order direct from : 

CLYDESDALE I)I SIDALL SC I'l'L Y co., LTD. 
2 Bridge Street. Glasgow, C.S. 'Phone : SOUTH 2706/9 

Visit our Branches in Scotland, England and N. Ireland 

FREE TO AMBITIOUS 
This I44 -page Book I ENGINEERS ! 

Have you sent for your copy ? 

ENGINEERING 
OPPORTUNITIES ' 
is a highly informative 
guide to the best -paid 
Engineering posts,' It 
tells you how you can 
quickly prepare athome 
on " NO PASS -NO 
FEE" terms for a 
recognised engineering 
qualification,outlines the 
widest range of modern 
Hotttc -Study Courses in 
all branches ol'Enginecr- 
ing and explains the 
benefits of our Employ- 
ment Dept. Ii' you're 
earning less than £14 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 144 -page 

" ENGINEERING OPPORTUNITIES " 
NAME 
rADDRESS 

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

4096, Shakespeare House, 
11119, 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. 
1.1.0.8. 

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

A. M.Bri t.I.R.E. 
CITY & GUILDS 

GEN. CERT. 
OF EDUCATION 

etc., etc. 

BIET 

Come to the CLASSIC for 
ALL TAPE RECORDING REQUIREMENTS 
TAPE DECKS, TAPE EQUIPMENT, COMPONENTS, 
AND COMPLETE TAPE RECORDERS, AVAILABLE 

FROM STOCK.. 

AGENTS FOR : 

Wearite Tape Deck ... ... 
Bradmatic Tape Desk ... ... ... 
Truvox Tape Desk ... ... ... 
Lane Tape Desk ... ... 
Simon 2B ... 
Scophony " 

Ferrograph .. 

'C.J.R: Portable 
Quad Tape R. .. 
Bradmatic Circuits 
Bradmatic Oscillator Coil ... 
Bradmatic Plate Coil .. ... 
Bradmatic Mumetal Screens ... 
Bradmatic Guide 'Pi liars ... ... 
Bradmatic 6 RP Heads ... ... 
Bradmatic 5 RP Heads ... 
Bradmatic 5E Erase Head ... ... ... 
Spare Spools, 600 ft. ... ... 
Spare Spools, 1,200 ft. ... ... ... ... 

L35.0.0 
[42.0.0 
E23.2.0 

£16.16.0 
E60.0.0 
L65.0.0 

E79.10.0 
E119.10.0 
E16.16.0 

5.0 
9.0 
9.0 
4.0 
5.0 

E3.15,0 
E3.5.0 
E3.5.0 

4.6 
6.6 

[I.15.0 
Tapes, Scotch Boy ... ... ... ... L1.IS.O 

Tapes, E.M.I . ... ... ... ... ... ... EI.15.0 

Tape Recording Specialists. Demonstrations Daily. 

Credit sale and hire purchase facilities available 

THE CLASSIC ELECTRICAL CO. LTD. 
" The HI -Fl Television Specialists " 

364, Lower Addiscombe Road, Croydon, Surrey. 

Tel. : ADDiscomba 6061/6062. 
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(Continued from page 530.) 
about 10 pF as the error due to the voltmeter starts 
to become noticeable at this point. With 50 -cycle 
testing, a I pF condenser will have an impedance of 
about 3,000 ohms, and a 10 -volt meter at 1,000 
ohms per volt 10,000 ohms. The writer has found the 
use of -a Universal Avominor on the 25 -volt scale 
quite good, and with this it is possible to measure from 
1 pF to 100 pF. Where the ratio is high, the lower 
voltage can be measured on, say, the 5 -volt 
scale. - 

The main faults in an electrolytic are reduced 
capacity, increased internal resistance and low insu- 
lation, or perhaps a mixture of the three. The reduc- 
tion of capacity and the raising of the internal resist- 
ance will show onthe tester as a reduction in capacity, 
due to them both causing a rise in impedance. The 
direct current passed by the condenser should not as a 
general rule be higher than 2 mA, so the 0-5 meter 
is marked green from 0-2 mA and yellow from 2- 
2.5, and the rest of the scale red. With a fault light 
that comes on with the operation of the relay, the 
unit will be complete. The action of the rectifier 
across the meter and resistance ensures that the full 

current goes through the meter until there is just 
under half a volt across the rectifier ; it then starts to 
conduct and act as a shunt across the meter. This 
protects the meter before the relay operates. Care 
should be taken in testing bias condensers as the peak 
A.C. plus the D.C. used in testing should not exceed 
the working voltage by more than 10 per cent. Also 
the peak negative of the A.C. wave must not be more 
than the D.C. test voltage or the electrolytic will con- 
duct in a negative direction. 

It will be seen from the foregoing that the unit 
has a few limitations, but it will find that faulty con- 
denser faster than any other tester that the writer has 
met, and if constructed will help the radio and TV 
engineer to service receivers quicker and be sure that 
they will not be returned because a condenser has 
failed after the set has been repaired. A word of 
warning- remember that it is best to disconnect the 
condenser whilst under test, as the voltage used for the 
reservoir condenser will rupture another of lower 
test voltage in another part of the circuit. Also 
remember that there may be a resistance network 
from H.T. plus to chassis that will draw several 
milliamps. 

The Elimination of Surçe Voltages 
By F. J. Eglen 

THE incorporation of safety devices in circuits 
is usually the direct result of breakdowns. 
This circuit is no exception. To-ensure long, 

trouble -free service of a large, domestic amplifier, it 
was decided to incorporate paper smoothing con- 
densers. No trouble was expected since the con- 
densers were rated at 400 volts and the H.T. line 
was working at 310 volts. After some weeks of opera- 
tion one condenser went short -circuit and was 
replaced. Later, when a second followed the first, 
it was decided to try to stop the apparent völtage 
overloading. The first point to receive attention was 
the H.T. voltage variation while warming -up. A 
voltmeter was connected between H.T+ rail and 
chassis. When the amplifier was switched on the 
causé of the trouble was apparent. ' The rectifier 
warmed up very quickly, with the result that the 
H.T. volts were available before the output valves 
were hot enough to draw their current. This current 
formed the bulk of the total H.T. current. The recti- 
fier therefore was passing near the peak value of 
voltage from a 350 v. -0-350 v. transformer with a 
negligible current drain. This voltage was over 400 
volts and approaching 500 volts. 

There was clearly only two alternative methods 
to remedy the situation : 

(1) To fit condensers of higher voltage rating. This 
was quite practical but involved discarding 
the existing condensers. 

(2) To devise a method whereby the H.T. voltage 
would not be able to rise above 400 volts. 

This latter scheme held more interest as the junk 
box contained various oddments, including a small 
relay. The basis of the scheme was simply to ensure 
that at all times the full load current was drawn - 
thús eliminating the warming -up surge. if the other 
components can stand for a short time overload, then 
the full load current may be exceeded over this period 

of time. The only permanent load is resistors, so 
suitable resistors were placed across the H.T. supply 
to form a dummy load. These are removed by the 
relay when the output stage is drawing normal 
current. The circuit shown is the finally developed 
circuit. In this the dummy load is shown by RL'. 
The value of this load is easily calculated by dividing 
the normal H.T. voltage by the load current (in 
amps.). The load current is in milliamps, then the 
result is in thousands of ohms, i.e. : 

310 volts 
100 milliamps =3.1 thousands= 3,1009 

The size of this resistor is very important, should 
the resistor have too lower wattage rating it will 
overheat. There is no objection except for size of a 
resistor of higher wattage rating. The wattage of this 
resistor can be calculated by multiplying the H.T. 
volts by the H.T. current . in amps., i.e., 310 
volts x .1 amps.-31 watts. - 

Since this resistor will only be in circuit for a short 
time it is safe to reduce this figure by one -third.. That 
is 20 watts. The main factor which governed the 
wattage was the selection in the junk box. The type 
of resistor picked was of the wire -wound vitreous 
ceramic type. Since the value was not. available or 
even near, to 3,10012, it was decided to fit several 
in parallel. Great care is necessary when fitting 
resistors in parallel. The load is distributed according 
to their ohmic values. 

The lowest value carries the highest current and 
dissipates the highest wattage. If, however, the 
resistors to be placed in parallel are identical, then 
the situation is rather different. In this case, to find 
the resultant value, it is only necessary to divide the 
ohmic value of one unit by the number of units. The 
total wattage is found by multiplying the wattage of 
one unit by'the number of units. ,The selection made 
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was 5 identical resistors of 15,0002 with a wattage 
rating of 10 watts. The result was, therefore : 

15'000 3,0002 and 10 wattsx5 =50 watts. 
5 

This arrangement forms a suitable dummy load, 
but has a large bulk. These resistors were finally 
mounted on a tag -board and fixed in an empty 
position above chassis. 

Circuit of the power unit as suggested in this article. 

It is necessary to reduce this load when the ampli- 
fier has warmed up. This reduction was effected by 
placing a high ohmic value resistor in series with the 
dummy load. In this case a 50,0002, 10 watt resistor 
was used. This arrangement drew six milliamps 
consistently from the H.T. supply. 

The relay coil was connected between the H.T.+ 
and the centre tap of the output transformers. 
This arrangement will make the relay independent 
of any H.T. current variations due to feeder units 
used in conjunction with the amplifier having the 
same H.T. supply line. 

When switching on the operations then become as 
follows : 

(1) When the.rectifier passes current, it automatic- 
ally feeds the dummy load, therefore, a fixed 
minimum load current is maintained. 

(2) As the various valves draw current this mini- 
mum current is increased. The rise in load current 
brings about corresponding fall in H.T. voltage. 

(3) When the output stage reaches a pre- 
determined current level, the relay operates. 

(4) The relay contacts SI, open and insert RI, 
in series with RLt. This appreciably reducing 
the H.T. load current. This allows the H.T. 
voltage to rise. If this point is premature, then 
the current will fall below the predetermined 
minimum value, thus allowing the H.T. voltage 
to surge above the working value. 

This, however, can be remedied as follows : 

The resistor R2 is added across the relay winding ; 

this will decrease the sensitivity of the relay and delay 
the operation by a certain time interval. 

To find the ohmic value of R2, it is best to wire a 
5002 potentiometer across the relay : winding, 
connected as a variable resistor. In addition put a 
voltmeter from H.T.+ to chassis. Switch the set on 
and with the potentiometer set at 5000; watch the 
H.T. reading fall. As the relay closes it may be noticed 
that the H.T. volts momentarily surge up. Switch 
off and adjust the potentiometer to less than 5002. 

With several attempts the correct point will be 
found which will just prevent this unwanted momen- 
tary surge. In the case in question R2, was found to 
be 2002. 

If the relay has several sets of contacts available, 
then these are best wired in parallel. Care must be 
taken to ensure that they all close together, as this 
will assist to distribute the dummy load current. 

The resistors are best mounted above the chassis 
preferably on a tag board as this will assist any 
heat to radiate. The relay should be placed in a 
convenient position. Dirt on the relay 'contacts 
always proves troublesome, therefore, the relay is 
best completely enclosed in a separate can or box. 

News fr m 
THE GRAFTON RADIO SOCIETY 
Hon. .Sec.: A. W. H. Wennell, 145, Uxendon Hill, Wembley 
Park, Middlesex. 

AT the seventh annual general meeting held on Friday, Septem- 
ber 5th. it was announced that Grafton's founder and 

popular secretary, Mr. W. H. C. Jennings (G2AHB) was forced 
to resign owing to new business commitments. The following 
officials were therefore elected :- President, J. H. Clarke 
(G2AAN) ; Vice- presidents, C. T. Bird, A.M.I.(Mech.)E., 
W. H. C. Jennings (G2AHB), P. Beresford (G3AFC), L. Kippen 
(G8PL) ; Hon. Secretary and Treasurer. A. W. H. Wennell 
(G2CJN) ; with P. Whittle (G2AOW) serving on the Committee. 

Grafton have resumed full activity with the usual three evenings 
a week (Mondays, Wednesdays and Fridays at 7.30) at 
Grafton L.C.C. School, Eburne Road. Holloway, N.7 (near 
" Nag's Head "), and visitors. and new members are always 
welcome. 

LIVERPOOL AND DISTRICT S.W. CLUB 
Hon. Sec. : A. D. H. Looney, 81, Alstonfield Road, Knotty Ash, 

Liverpool, 14. 

THE club meet for their A.G.M. on the first Tuesday in 
October, having completed a very successful year. Member- 

ship has increased and newcomers are finding a very happy club 
atmosphere. 

Recent activities include a very interesting Sunday afternoon 
spent at Liverpool Airport. Technical classes and Morse classes 
have been started and another year of activity is expected. 
We extend to any unattached amateur in the district a welcome 
hand. Any short wave listener who has not joined- a club can 
come along and meet his fellow listeners in the district 

the Clubs 
BRIGHTON AND DISTRICT RADIO CLUB 
Hon. Sec.: R. T. Parsons, 14, Carlyle Avenue, Brighton, 7. 

AFTER an informal August, when Tuesday evenings were 
devoted to discussion and morse practice, the club starts 

its autumn programme with some interesting talks and demon- 
strations. October 14th : Dr. Alexander of the BBC -Lecture on 
Studio Acoustics, Microphones, etc. October 28th : Thermionic 
Products. Ltd., with demonstration of Soundmirror Tape 
Recorder. Intermediate weeks will be informal evenings. 

CLIFTON AMATEUR RADIO SOCIETY 
Hon Sec. : F. Caro, 11, Boyson Road, Waiworth, London, S.E.17. 

ON. September 7th, 1952, The Clifton held its final D.F. Field 
day of the year, which was held as usual at Orpington, 

Kent. Some 20 members participated in the event, which was 
won by Mr. J. Lambert, G3FNZ. 

September .12th.- Annual General Meeting. Four officers 
for year 1951 -52 were elected, consisting of Hon. Chairman. 
Hon. Secretary and two Committee members. A very lively 
discussion followed on the subject of affiliation to the Radio 
Society of Great Britain. 

Other items on the agenda included: 
1. Annual Subscriptions. 
2. Report on future activities of the Club. 
September 19th.- Lecture. on Radio Mathematics. 
September 26th.- Debate. 
October 3rd. -Junk Sale. 
October 10th. -Radio Theory (Part I), R.A.E. Course. 
October 17th. -Quiz Evening. 
As always. The Clifton extends a cordial welcome to prospective 

members and visitors any Friday evening, 7.30, at the above 
address. 
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DESIGNS FOR THE NOME CONSTRUCTOR 
THE " MINI FOUR ". -A 4 -valve Bat- 
tery, Superhet Receiver, designed by 

Practical Wireless " to receive 4 Pre -Set 
Stations, no tuning being necessary. The 
complete Receiver can be built for 
2940/0 (plus case, 15/6). Send 1/6 for 
Assembly Instructions, Layouts and 
Component Pr :ce List. 
THE "AIWI TWO-TIIItEE."-Com- 
plete diagrams and layouts from which 
either a T.R.F. 3 -valve set or a 2 -valve 
net (afterwards easily converted to the 
3- valve) can be made for £51310 or £41316 
respectively (plus case, 15;6). Full In- 
structions, Layouts and Component 
Price List, 2' -. 
TUE "MINI TWIN." -The ideal set 
for the beginner ! A simple 1- valve 2 
stage Battery Set covering Long and 
Medium Wavebands. Can be built for 

THE "WIRELESS WORLD " 3 -VALVE SET 
A Midget 3 -valvé T.R.F. Receiver for operation on A.C. 
mains, covering long and medium wavebands. - 

We are able to supply all of the components to build this 
set, as designed, and 
specified in the Feb. 1950 
issue, including the drilled 
chassis, valves and moving 
coil speaker. etc., at the 
following prices 
To construct complet, 
chassis. less dial and drive 
assembly, £5,5/0. Ditto. 
including dial and drive 
assembly, N. 
To construct the complete 
Set, including dial and 
drive assembly and cabi- 
net, £7/3'6. 
Overall size of cabinet is 71in. x 51in. x 111ín. 
A reprint of the designer's article, giving Circuit and 376, plus 96 for attractive Plastic Case Assembly Instructions (this is available separately for and 14/9 for suitable headphones. 9d.). together with a Practical Component Layout is 

Complete instructions, layouts and price list 1/3 included with each of above assemblies. N 1110 ' ' 

A QUALITY "PUSH- PULL" AMPLIFIER KIT "PERSONAL SET" BATTERY ELIMINATOR 
A Kit of Pants to build a 8-8 watt Push -Pull Amplifier fora A complete kit of parts to build a Midget " Alldry " Battery Elimina- operation on A.C. mains 200 -250 volts. - - tor, giving approx. 69 volts and 1.4 volts. Incorporates a simple arrangement to enable either a magnetic, This Eliminator is for use on A.C. mains and 1s suitable for any 4- crystal, or lightweight pick- valve Superhet Receiver requiring H.T. and L.T. voltage as above, 

A10 -watt Output Transfor- /' : volts. 
11/0x to 89 

mer is designed to match 
from 2 to 15 ohm speakers. 
Tone control is incorporated. 
The overall size of the 
assembled chassis is 101n. x 
8in. x 71in. high, Price of 
kit complete in every detail. 
including drilled chassis and 
valves. £6112/6. Component 
layout is supplied. 
Price of assembled chassis, supplied 
ready for use, £8/2 /6. Instructions, 
layouts and price list 1 / -. 

The kit is quite easily and quickly 
assembled and is 
housed in a light 
aluminium case. size 
411n, x liter x 31in. 
Price of complete 
kit, with easy to 
follow assembly in- 
structions, 42:6. 
In addition we can offer a similar COMPLETE KIT to provide appros. 
90 volts and 1.1 volts. Size of assembled Unit Tin. x 21ín. x (fin. Price. 
47'6. 

* Send 9d. P.O. for our STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers and " hundreds " of Wireless 
Components. When ordering please include 1)6 to cover cost of postage and packing. 

STERN RADIO LTD., 109 & I IS, FLEET STREET, E.C.4. CF :NIe t 5 14 do 2233 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSAI TITER- RECEIVERS ( WALKIE- TALKIE). Type 
38 Mark II. Complete with 5 valves, Microphone, 'Phones, 
Aerial, etc. Guaranteed ready tor the Air. Less batteries. 
£4/12/6, plus 2 ;6 post. 
TRANSMITTER- RECEIVERS. Type 38 Mark II. Later 
model. Complete. Crystal controlled. £8/10/0. 
TRANSMITTER- RECEIVERS. Type " 18, "d -9 Mcs. Perfect, 
£7/70/0. 
RECEIVERS R109. Complete with Enclosed Speaker and 
Vibrator Pack for 6- volts, 1.9 to 8.5 mcs. Complete with 8 
valves in metal case, £7/15,0. plus 716 carriage. 
MINISCOPES, G.E.C., 'type M8611,. Miniature Cathode Ray 
Oscilloscopes. lain. Tube. Time base, etc., etc. Brand New in 
Maker's Sealed Cartons with Leatherette Carrying Case, 
£15'10/0. plus 51- carriage. 
LUFBRA HOLE CUTTERS. For use on Wood, Metal, etc., 
etc. Adlustable from fin. to 3lin, 5!9. 
THROAT MICROPHONES. Complete with long lead and 
plug. Magnetic. 4/6. 
PLASTIC TRANSPARENT MAP CASES. 14in. by 101in. 
Ideal for Charts, Photos, Display, etc., etc.. 5/6. 
STAR IDENTIFIERS. With Hydrographie Office Mods. 
A -N Type. New in cases. 5/6. 
WEsrECTORS. W x 6 and W112. II- each, 11 /- per- doz. - 
MARCONI AERIAL FILTER UNITS. Type " 916 " in con- 
formity with P.O. Specifications. Full fusing instructions, 4/6. 
CONTACTOR TIME SWITCHES, 10 -hour Movements. 
2 Impulses per second. Thermostatic control. In Soundproof 
case, 11/6. Remote Controls for above, 7'6. 
VISUAL INDICATORS.. Type 3 (10Q4) Contains two Moving 
Coil Microamp Meter Movements. Neons, etc. Easily con- 
vertible to efficient M.C. Meters, 1L -.' Conversion fully des- 
cribed in " W.W." Sept., 1951. 
RESISTANCES. 1.00 Assorted Velues. Wire ended i to 2 watts, 
12 per 100. 
CONDENSERS. 100 Assorted Tubular and Mica - Condensers. 
All useful values, 15/- per 100. 
CONTROL CABLES for Command Receivers S.C. 453/4/5, 
14ft. with adaptors at either end, 10 / -. 

Full List of Radio Rooks, 21d. Hundred, of more Lines for Callers. 

SOUTHERN RADIO SUPPLY LTD. 
11, LITTLE NEWPORT ST., LONDON, W.C.2 

CERrard 6653 

t YOUR 
V\ 1 iO ll Igo o dio and TN 

THOSE who wish to supplement their existing know- 
ledge with a sound technological background and, if 
necessary, pass qualifying examinations, can do so by 
means of I.C.S. Home Study Courses. These include 
RADiO SERVICE ENGINEERING RADIO 
ENGINEERING T/V TECHNOLOGY ' ELEMENT- 
ARY ELECTRONICS, RADAR ADVANCED 
SHORT WAVE RADIO RADIO and training for the 
following examinations -B.I.R.E. P.M.G. CERTIFI- 
CATES FOR WIRELESS OPERATORS C. & G. 
TELECOMMUNICATIONS C. & G. RADIO SER- 
VICING CERT. (R.T.E.B.) C. & G. RADIO 
AMATEURS ' etc. etc. 

Students are coached until successful. Fees 
are moderate and include all books required. 

GENEROUS DISCOUNT TO H.M. FORCES 
WRITE TODAY for FREE BOOKLET describing 
complete facilities for the successful study of Rad,o 
and TI V technology. 

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD. 
Dept. 170B, International Bldgs., Kingsway, London, W.C.2 

Please send booklet on subject 

Name Age 
(BLOCK LETTERS PLEASE) . 

Address 
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Y.C.R. 511 V.C.S. 97 Guaranteed 
12in. TUBE (Small) Picture. 
Electrostatic Bargain 17/6 

90/ -, carriage 4/- carriage free 

-If yours is a (RARE) valve 
problem BULLS are the 
people most likely to solve K. 

DEMOBBED 
N !9 

eR1T15 N VALVES 
MEp16P 04' SO Manual , 8 

AG 2 Earl Post free 
00" 

1-4P- V ES 
VPL Giving Equivalents 01 

British rod American 
Service and Cross Refer- 
ease of Commercial Types 
with an Appendix of 
B.V.A. ensiivaPelee and 

have still 
V List. 

We have still Valves 
left at OLD -BUDGET Ill II rates which are setuslly 

sold at the old price. 

SOLDERING IRON, 18/9. 
The Perfect Small Soldering Iron. . Adjust - 

able Bit. Easy to Handle. Weight 6pPro :- 
4 oz. Heating Time 3 min. 40 watt Economy 

Consumption. 
Voltage Ranges 100/110 v., 

200 /2!0 v., 230/'150 v., other ratings available 
on request Long Life and Efficiency. Re- 
placement Elements and Bits alwaya available. 
Just the convenient Iron required for intricate 
and fine soldering. JIefnteeence Service for 

lnaeanm! curs. 

AMPLION TEST METER. 1,800 ohms per vol 
on all D.C. and AR. ranges, 10 v.. 100 v.. and 
500 500 v. D.C. and A.C'., 50 mA and 500 mA U.C. 
Resistance op to 200.080 ohm (3,000 ohm centres 
scale), with self. contained battery. 5,000 volt 
range with a separate H.T. teat -prod (P /8 extra). 
Supplied with test prods. Multicolour scale 
easily readable, 25. poet 1 / -. 

ROD ANTENNAS, 1 -foot sections. interlocking 
and extending, copper plated steel. 2/8 dozen. 

RESISTOR COLOUR CODE INDICATORS, 
accurate, disc type, 11. 

T.V. FAULT FINDING BOOK, 5 /-- 

MORSE BUZZER OUTFITS. Consisting of a 
buzzer, a morse key and a battery compartment, 
all m0110ted on a polished baseboard. All parts 
high grade es Mr Ministry. An excellent gift for 
a boy. 6/ -, poet free. 

H.T.B. Germanium Crystal Diodes. Sale Price 
3f -, Post 8d. Complete with diagram. 

LANE TAPE TABLE, Mk. 2, tor Recording. 

UPI. EMISCOPE 
TUBE Type, 411 

20/-, carriage 2/- 20f -, coinage free 

ELECTROLYTIC CONDENSERS (Brand New 1952 
Stock. Postage ga. 

Wire Ends. Cans 
2mld 450 v. 2/- 8x8 Wild. 500 V. 8/8 
4 450 v. 2/8 8 x 16 500 v. 4/9 
8 600 v. 2/6 16 o It 500 v. 5/9 

1G 000 v. 2/9 16 x 24 , 350 v. 5/9 
25 , 25 v. 1/8 16 >: 32 275 v. 6/8 
50 50 v 2/- 16 n.fd Govt. Sur. 

Post 6d. plus 175 v. each 1/ -. 

SERVICE SHEETS, the one yno require enclosed 
if available in a dozen, our beet choice, 10,8. 

CONDENSER TESTERS TA AND ,200/ Nand 
Plugs straight into A.O. mains, 2Q/ß °_40 v.. and 4s 
indispensable for examination of emdens, . Very 
slight and intermittent leakages which cannot be 
discovered by conventional instruments s -con he 
traced by this unit. Complete. 39 /6. Post 1/ -. 
Supplies are becoming limited. 

A.C.(D.C: NEON TESTER, TYPE 400. This new 
Pne` model is specially designed for one-pole tonto on 

mains, incorporating a highly sensitive neon tufty 
-striking voltage 1001500 v. A.C. /Ilse.. Also 
suitable for indicating polarity on U.C.' current, 
when the glow of the lower electrode will indicate 
the negative pole, 11/3. Post 8d. 

TAYLOR 7 -range mudGmeters. A.C. /D.C., 0 -6.30- 
1.w -300 (630 m/a -300 ma. -3 ampere. pre- 
vision M/I movement, 50/-. Post ll -. 

TAYLOR ON EASY TERMS. EASY TERMS. up 
to 10 months -and very near Cash Price on all 
TAYLOR METERS. 

ADCOLA 3 /181x. DIA. BIT SOLDERING INSTRU- 
MENT. Miniature type to meet every require- 
meat for Radio, Television, etc., 2216, prat 1/ -. 

HYDROMETERS. Unbreakable. all plastic 
correct for 60 deg. F., 7/6. 

I E I X I P I O I R I T I 

to all parts of the Commonwealth and beyond- 
safely parked, fully insured (no C.O.D.) and free 
of tax. Just a few M so many : 
1 B5 17/5 : 185, 17/5 ; 381, 15 /8 ; 1T4, 15/0 ; 

IVI, 15/8; 011, 8 / -: 144. 14/2: IBA, 14/9; 
1F4. 10 2 ; 1E5, 11'9: 1F5, 12/1 ; 136, 12/9 

13. 14/9 ; 614. 16!1 ; fi8A7, 21/8 ; 66K7, 17/5 ; 

614Q7. 18 /1 ; 6V6, 17/5: 7E7. 1516 : 129Q7, 18/1 ; 
3Z.4. 14/2: 10, 12/9 ; 22, 19/6 ; 71A, 9/5 ; 

00. 14/2; 112A, 12 /9; 81, 20 /2. 
(Kindly mark envelope P.W.11.1 

.. - . 

RADIO gU ILLs VALVES 
Three motors -fast, forward and reverse re- 

246.IIIGH ST. HARtESOE9 Sill wind, Twin Track, tape speed 7I in. /sec. 518;10/0. 

80 CABLE COAX 
STANDARD I" diam. 

Polythene insulated. 

NOT EX GOV. 
IOd. per yd. 

COAX PLUGS, 1/3 each 
COAX- SOCKETS, 1/3 each 

RESISTORS. -All Values } a., 4d.: 
I w-., 64.; 1 w.. Bd. ; I w.. 1 / -. 

WIRE -WOUND RESISTORS. Best nukes 
Miniature Ceramic Type. -5 w.. 15 ohm to 
4 K. 1'9 I 10 w., 20 010n. to 6 K., 2/8 
14 w.. 30 ohm., to 10 K.. V9 ; 5 w. 
Vitreous, 12 K. to 25 K., 3/- 
W/W POTS. -T /V Type Pre-Set. Minia- 
ture Fitted knob is knurled and slotted. 
200 500 ohm., 1 K., I K., 2.5 K . a K.. 
In K., 15 K., 20 K., 23 K each 3! -. 

COILS.- Wearite " P " type. 2/8 each ; 

Midget -Oimor "Q" type. 3/6 e,oh. 
Al! ranges in stock. 
0 /P. TRANSFORMERS. -Standard pen- 
tode, 3/a ; Heavy duty 70 a.. 4/8 
Universe! tapped primary, 4/9m Midget 
3144, etc., 9//9 : L.F. chokes 10 H. 65 

4/6 ; 20 H. 1501 ma., 15/. 1 Midget 
iotervalve trans., Ratio 4 : 1, 511. 

CONDENSERS are all new stock and 
perfect, bat makes. .001 mid. 8 K.V. 
T.C.C.. 4/8 : .003 mid. Muirhearl 10 K.V. 
2/8. .001 mid., .0001 mid., 11003 mid., 
.0005 mid. Small Mica 6d..01..02..05, .1101, 

.005 mid. Tubular 450 v. .1 mid. 3311 v., 
ea. 9d. .1 mid., .25 md. 450 V. ee. 1/ -. 
.(II mid. 1,000 v. Sprague. short ends, 
pr. 104. 
ELECTROLYTICS. -New Stock. 
81450 v. B.R.C., Midget Tub. 2'6. 
6/440 v. T C.C.. Small Can, 2/6. 
16/450 v. T.C.C., Med. Can, 3 /8. 
8 +8/460 v. B.E.C., Midget Tub.. 4/-. 
8i-10450 v. B.M.C.. Med. Can, 5 /-. 
16 +16/450 v. B.E.C.. Med.; Can, 5/6. 
25/25 v. B.B.C. Ina. Tub., 1 /9. 
50/50 v. B.B.O., Ins. Tub., 2 /-. 

IRS 

105 

11'4 

384 
5V4 
5d4 
6B8 
Gel 
6F6 
6(1)1 

6146 

6.17 

6K6 

YALYESGDARAtITEED 
SPECIAL SALE PRICES 

9,'- 
9/- 
9/- 
0/6 
9/8 
819 

7/8 
7/8 
8/9 
8/8 

3'8 

8/-. 
7/8 

GANG ... 10/6 
614(16 ... 12/8 
6K7 ... 8/6 
6KS ... 10/8 
616 ... 10/6 
6K7 ... 8/8 
6Q7 ... 10 /6 
68L7 ... 0/- 
616 ... 9/8 
6X5 .. 9/- 
GUS (Y63) 5/- 
7147 ... 9/6 
12K7 ... 10/6 

I^_I(s ... 
1'7Q7 ... 
35I.6 ... 
357.4 ... 
5016 .. 
807 ... 
BAN ... 
EB34 ... 
EBO1 .. 
EBC33... 
EC9I ... 
EC'L80... 
PEN46 
EF36 ... 

9/8 
10,18 

9/8 
10 /8 

8/6 
10/6 

1/6 
8/8 
9/8 

. 7/8 
12/6 
7/6 
7/6 

EF39 ... 8/8 
GREG ... 10/8 
EF50 ... 7/8 
6BW6 ... 10/8 
F,F91 ... 10/6 
EPOS ... 9/8 
EY51 ... 12/6 
EY91 ... 7/6 
KT61 ... 10/6 
MU12 ... 918 

BP41 ... 4/8 
8P61 .,. 8/8 
X61 ... 10/8 

SPECIAL RICE PER SET: 

6K8. 0K7. 1Q7, 6V6, 524 ... .. ... ... ... 401- 

101:007 for Pmct. Television A.C. /D.C. TV 85/- 
11(1 Ko New Equip. All tested. 4 for Si. Post Paid. 

ANOTHER SCOOP -25 ONLY. A further limited supply 
definitely the last- REGENTONE RADIO CHASSIS. 1..51. 

and S.W. and Gram. posn Superhet. A.C. Mains 200/250v. 
P.1:. Sockets complete with dial and r Dollard Valves, 
EC11411, EF41, ERt'41, EL41 1:740. Requires only P.M. 
Speaker (less Trans.). Ahmed and reception tested. Some 

rrosion due to Pire Salvage r' "mponeuto unimpaired. 
BARGAIN PRICE 81 gen. toil 

307, WHITEHORSE ROAD, TRS WEST CROYDON. 

Telephone : THOrnton _Heath 1665 

Mail Order: 71, Meadvale Road, East Croydon. 
Bargate Lists, 3d. Terms 

Oyer S1 post free. Y. A Y. 6d. extra. 

VOLUME CONTROLS 

Midget Ediswan ;ype. 
All values, long spindles. 
guaranteed I year. 
LESS Sw. S.P. Sw. D.P. Sw. 

3/- 4/- 4/9 
ALL VALUES 10K TO 2 MEG. 

Made In our own Workshops to Top Grade 
specification. 
Y.P. O/P Torus. to spec., from 1510 
Quality ditto, 010110 Lams and low 
leakage windings from 35/-. 1Villiamson 
Mains Transformer, 47/8. Heater Trans. 
6.3 v. 11 amp., 7/8. 350-0-350, 80 ma.. 
6.3 y. 4 a. 5 v. 2 a., ditto 300 -0 -300 
ditto 250. 0.250, 21/ -. Viewmaater Mains 
Transformer, latest type. 35/ 
P. & P. extra on Transformers. 

Quotations for apectals per return. 

WIRE ENAMELLED COPPER. -16, 18 
5.w.g., 3d. per yd. ; '20, 'C! e.w./I., 3d. yd. ; 

24, 26 e.w.e., 14. yd. ; 28 to 33, Id. yd. ; 

34 to 40 e.sv.g., Ed. yd. 

Moore, solder 60 /40, 10,18 lb. ; 4d. yd. t 

S in. P.M. Speaker Plessey, 13/6 ; '61fn. 
(ioodmana T.V. type, 14/6 ; T.C., 
wire 16 to 22 a.w.g. per yd., ad, : Micro- 
phone Transformer, 50 : I, 2'9 ; 8 mkt. 
500 v. Dub. Drilitic, 8 / -; 16 mid ditto. 

; 32 mid. ditto, 5 /-; PVC Connecting 
wire, various colours. Single, ltd. yd.; 
Stranded, 2d. yd. 
BARGAIN CORNER. 
Twin Gang .0005 mid., 5/6 ; ditto soiled, 
require resetting, 2/9. Metal recta., 6 v. 
and 12 v. 4 amp. F.W. bridge, 16/6. 
ditto, 280 v. 80 in/a, 9/ -; 2 v. Accumu- 
lator 1.0 A /H, 4/9 ; G v. Vibrator Pack 
(less rib.), 12/6 12 v. Vibrator Trans- 
former. 7/8 ; B7G Ceramic Valveholder 
and Screening Can, Es. Equip., 1/ -; 
1.F. Filter Coils, Litz N'ire, Duet Core 
Turning, 465 kç!a, 1/9. 
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THE TUNED CIRCUIT 
SOME DETAILS AND CALCULATIONS OF INTEREST TO THE STUDENT 

By Gordon J. King, A.M:I.P.R.E. 

IN the early days long before the crystal set 
one of the first circuits to be evolved by 
the pioneers of wireless was the resonant 

or tuned, circuit. This very same circuit is just as 
important to -day as then, indeed more so, since 
without such a device there would be no such thing as 
radio or television. The whole.of such networks are 
comprised, in one way or another, of the tuned 
circuit. Therefore, the study of the tuned circuit can 
be of great value to the practical experimenter, and, 
needless to say, very few aspects of radio can prove' 
so absorbing. 

Reactance 
Before pursuing the subject further we Shall need 

to digress a little to discover what effect a capacitor 
or inductor may have on an alternating current. 

As a true resistance impedes a flow of current 
through a circuit, similarly a capacitor offers an 
impedance to a flow of alternating current, although 
for direct current it would assume an open cirCuit. 
The resistance offered to A.C. by a capacitor is 
known as the capacitive reactance, and 'for conven- 
ience is notated by Xc. The value of Xc is expressed 
in ohms, the same as its D.C. counterpart. Although 
the capacitive reactance of a circuit has the same 
apparent effect as true resistance, its value varies 
with the frequency of the applied voltage according 

to the formula : Xc= -1- It may be seen, 

therefore, the value of Xc reduces with an increase 
of frequency, whereas the value of a true resistance 
remains the same irrespective of frequency. 

XL = .f, but XL =LUL 

So c/s. 
250 
Mains 

xc=E. but Xc= 
.IL. XL :C= WXC 

Fig. 1 (a) and (b).- Method of measuring the value 
of L or C. 

Similarly, the reactance offered to an alternating 
current by any inductor is dependent on the frequency 
of the applied voltage, but in this case the higher the 
frequency the greater will be the reactance offered in 
direct proportion, and as will be noted is opposite 
to Xc. inductive reactance is notated by XL and its 
value is equal to : 2-rfL. 

Graphically, a complete sine -wave may be repre- 
sented by a circle and, generally speaking, if a rod 
similar to the hand of a clock is arranged to rotate 
from a centre axis within the circle at speed f, a 
single revolution will indicate one complete cycle of 

the sine -wave. Now a circle is composed of 2 c 

radians, and therefore the angular velocity at which 
the rod is rotating may be expressed as 2:7f. The 
usual symbol, for angular velocity is the Greek letter 
0.) (omega). The capacitive reactance formula may 

now be reduced to : 
cuC 

and the formula for induc- 
tive reactance to : col. This is very convenient since 
it will be found that 2c7f crops up quite frequently 
in A.C. theory. 

The Ohms law formula may be applied to a 
reactance the same as a resistance, but in the former 
case, instead of writing R for resistance, either 
Xc or XL is substitúted, thus : Xc =i' where E is the 

applied voltage and I the current, or : XL= 
If a. 50 c;'s. A.C. mains source, and a means of 
measuring alternating current is available, by con- 
necting a circuit, as shown in Fig. l(a) or (b) it is 
possible to measure the value of L or C. The current 
taken by the circuit is measured, and from Ohms law 
the value of Xc or XL, at 50 c;s. is calculated. 
Assuming it is first wished to measure the value of 
the capacitor : it has been shown Xc= wC, and 

E, 

by cross multiplication C = -X -, knowing the value 
of Xc and f, calculation of C is possible. The same 
reasoning applies in the case of XL, but owing to 
the D.C. resistance of the winding a slight error will 
be introduced in the calculation, the effect of this 
will be fully dealt with later. 

Impedance 
If a reactance is connected in series with a true r 

Iz 
IXc 

-8 

IXL 

IR 1 
Fg. 2. (Left)- Showing how the voltage IXc across 
a condenser lags the current by an angle of 90 deg. 
Fig. 3. (Right)- Showing how the voltage IXL 
across an inductor leads the currènt by an angle 

of 90 deg. 

resistance, the circuit is said to possess a certain 
impedance, which is notated by the capital letter Z. 
As is well known, if more than one resistor be con- 
nected in series the total resistance of the circuit is : 

Rl±R2 =R3 +, etc. To calculate the impedance 
of a coil or capacitor, and taking into consideration 
the , effect of the series resistance, the problem 
becomes a little more involved than with true 
resistors, since reactances and resistances cannot be 
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added together in the normal way to produce a total 
impedance. This is because the current flowing 
through the circuit is 90 deg. out of phase with the 
voltage across a pure inductance or capacitance, 
whereas the current through a true resistance is 
always in phase with the voltage. There is also another 
fundamental difference ; energy is dissipated in a 
resistance, but never in a pure reactance, which stores 
it during one half cycle and returns it to the circuit 
during the next. 

In order to find the impedance of a series resistor 
and capacitor combination, the phase difference 
between the current and the voltage will need to be 

r- 
!XL WL 

fo 
Frequency -+ 

Fig. 4. (Left) -R, XL and Xc in series. 
Fig. 5. (Right) -At one point foXL =Xc. 

taken into consideration. The current through a 
capacitor will lead the voltage by an angle of 90 deg., 
and as mentioned previously the current through the 
resistor is in phase with the voltage. The total 
current flowing through the circuit, therefore, will 

be composed of two component currents, one flowing 
against the resistor, and the other flowing against 
the capacitor. The voltage driving the current against 
the resistor will be : E= IR (Ohms law) while the 
voltage driving the current against the capacitor 
will be : E =IXc (again Ohms law). These two 
component forces may be represented by the vector 
diagram of Fig. 2, where 1Z indicates the magnitude 
of the resultant voltage. Further, since the line AB 

is equal to IXc the voltages may be represented by 

the right -angle- triangle CAB, of which CB is the 
hypotenuse. From simple geometry it is known that 
the square of the hypotenuse is equal to the sum of the 

squares of the other sides, but CB =IZ, therefore : 

(lZ)2=(1R)2 +(IXc)', or: IZ= ví(IR)2 +(tXc)2 
By dividing both sides of the equation by I it is 

found that : Z= \/RZ; -Xc'. Fig. 3 indicates the 
phase relationship between the voltage across a 

resistor and inductor in series. It will be noted in this 

case the current through the inductor will lag the 

voltage by an angle of 90 deg. Therefore, by employ- 

ing the above reasoning the formula for calculating 

the total impedance presented by an inductor and 
resistor in series is : 

Z= VR2 +XL$ 
In a circuit which contains resistance, capacitance, 

and inductance in series (indeed, every circuit has 

all three properties, but usually one of them is much 

larger than the others, which, therefore, may be 

neglected), the voltage acrosss the reactive elements 

are anti -phase. A simple vector diagram, as in Fig. 4, 

may be drawn to represent the magnitude of voltage 

across each element and their respective phase to 

the series current, showing the 180 deg. phase shift 

between. IXc and IXL. Counter -clockwise rotation, 

as shown by the arrow, always considered positive. 
so that vector IXc leads vector IR by an angle of 
90 deg., and vector IXc lags vector IR, also by an 
angle of 90 deg. Since IR is in phase with I, this is 
just the same as saying that the current through the 
inductor will lag the voltage by 90 deg., and the 
current through the capacitor will lead the voltage 
by the same angle. Owing to this, the resultant 
reactive voltage is the difference between IXc and 
IXL, or whichever is ,the greater. In the case illus- 
trated IXc is greater than IXL ; capacitive reactance 

Aerial signal= IOmW/t 
Frequency 649 kc& 

T300pF 
Xe =8150 

200 pWenry 
XL. 8/5 A 

lo t1 

Signa' 
out 

Re sonant Aerial voltage 
current ' R.F resistance 

a tomv. !O f)f) 

Waage mA x 8/5A 
across XL - 8/S mV 

Wltage ..Voltage acrossXL 
- magnification Aerial voltage 

8/5 81.5 
10 

Fig. 6. -The acceptor circuit. 

thus predominates, and the circuit is capacitive. 
Writing this as the impedance formula, we ' get : 

Z= y/R2 +(Xc.iXL)!. The symbol as simply indi- 
cates, subtract the smaller from the greater. 

Resonance 
When discussing reactance it was shown that the 

value of Xc reduces as the frequency is increased, 
and, inversely, the value of Xi. increases with 
frequency. The two curves of Fig. 5 represent this 
function and it is, therefore, obvious that at one 
particular "frequency (fo), XL equals Xc. At this 
frequency the two reactances cancel out and the 
impedance of the circuit consists only of the series 
resistance. This is what is meant by resonance, and 
the resonant frequency is the frequency'at which the 
reactance of an inductor equals the reactance of a 
capacitor. The current through a series resonant 
circuit is always at a maximum, while the .voltage 
across it is at a minimum and for this reason is 

termed the " acceptor circuit." 
By combining the two reactance formulae a new 

equation is derived which enables the resonant 
frequency to be computed for any value of L and C, 

thus : At resonance : 27(11-- 27r fC 
Now the value 

of f is the same for either reactance, therefore, by 

putting f (which will be the resonant frequency, or 

fr.) on the left -hand side and multiplying .in the 

ordinary way, we get : 

(Continued on page 541) 

Fig. 7. -The 
rejector cir- 

cuit. 
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LASKY'S SCOOP! 
BRAND NEW 9 VALVE CHASSIS. 

SUPERHET WRITE FOR 
FULL DETAILS, 

UAF42. R.F. Amplifier. ILLUSTRATIONS 
UCH42. Frequency changer. ETC. 
UAF42. I.F. Amplifier and 

A.V.C. WAVE BANDS 
UAF42. Detector and 1st No. 1. 10.6 -14.15 Metres. 

L.F. Amplifier. No. 2. 16.3 -17.4 St 
UAF42. Phase splitter. No. 3. 19.2 -20.0 92 

2 UL4I. In push -pull. No. 4. 24.6 -31.9 
UY1N. Rectifier. No. 5. 37.0 -130 
UM34. Magic eye. No. 6. 175 -545 It 

* Band spread tuning on all bands. * 6 Wave bands, 
Medium and 5 short. * Variable treble-cut tone con- 
trol. * Switched bass lift on both gram and radio. 
* Gram input sockets. * Push -pull output 6 watts. 
* Large 6 colour dial. A.C. Mains 100- 250v., 
50 c.p.s. * By famous manufacturer- Frustrated 
South African export order. Medium wave band 
calibrated in metres with South African station names. 
* Fully assembled wired and aligned. * All valves 
and components fully guaranteed. * Circuit diagrams. 

LASKY'S PRICE £14.19 Gd. 
Complete with all valves, knobs and circuit 
diagrams. (Loudspeaker extra.) 
Carriage, packing and insurance 17/6d. extra. 

LASKY'S (HARROW ROAD), LTD. LASKY'S RADIO 370, HARROW ROAD, PADDINGTON, LONDON, W.9. 
Telephones : CUNningham 1979 -7214. 

MAIL ORDER AND DESPATCH DEPARTMENTS : 485 -487, HARROW ROAD, PADDINGTON, 
LONDON, W.10. Telephone : LADbroke 4075. 

Hours : Mon. to Sat. 9.30 a.m. to 6 p.m. ; Thurs., half day, 1 p.m. 

PREPARE 
FOR WINTER 

The NEW 1355 
version data for 
Channels. Sound, 
ion, T.B.'s, Power, 

one 1355 Chassis. 
NEW EDITION, 

per copy. 

NOW . (ettk 
TV Con-4 OVA 

all five l 14 g,15y', 
_'_ 

Vis- e --lyya fI. 
i 

on y ', 1 
- - - 

3 ¡- R 
original cases, 45/ -, carriage 7/6. NEW 1355's in 

VIBRATOR 
PACK 21, 
delivering 140v 
at 40 mA from 6v 
i n u t. As 
New." 17/6 

TRANSMITTER 
21 

for speech, MCW or 
CW on 4.2 -7.5 or 15 -31 
me /s PA coils and 
relays, stripped by Min- 
istry, may be replaced 
with our data. With 
circuit, control box 
and key. First class 
condition. (Less valves) 

I5 /- 

RECEIVERS 
P40/S450B. 
4 EF50's (RF, 

. mxer, LO mut- 
ciphers) 2 EF39's 
(2.9 m/s IF's) 
1634 (dot) 6)5 
and 6V6 (audio). 
85/95 me /s: 
N E W a n d 

BOXED with 
circuit. (Post 2/ -) 

69/6 

ACCUMU- 
L A T O R S 
multiplate, un_ 
spillable. 7AH. 
31 x I t x 405. 

6/6 

INDICATOR 182A 
with óin. C.R.T. 3 EF50's, 6 
SP6I's, 5U4, dozens of resis- 
tors and condensers, 9 W/W 
pots, these are suitable for 
conversion to 'scope or TV. 
BRAND NEW (less relay) in 
original cases. Only 79/6 

NEW I155's 
Most famous ex-R.A.F. corn- 
munications Receiver - AIR 
TESTED, BRAND NEW in 
original cases. 

Only f 10 15s. Y 

RADIO EXCHANGE CO. 
9 CAULDWELL STREET, BEDFORD 

Phone 5568 

can help your career through 
personal postal tuition 

in any of these subjects: 
Accountancy Exams. * Aircraft Eng. & Radio * Architecture * 
Auditing * Book -keeping * Building * Carpentry * Chemistry 
* Civil Service * Commercial Art * Commercial Arithmetic * 
Company Law * Costing * Diesel Engines * Draughtsmanship * 
Electric Wiring * Engineering (Civil ; Electrical ; Mechanical; 
Motor; Steam; Structural) * Jigs, Tools & Fixtures * Journalism 
* Languages * .Mathematics * Mining * Modern Business 
Methods * Plumbing * Police * -Press Tool Work * Quantity 
Surveying * Radio * Salesmanship * ,Secretarial Exams. * 
Shorthan1 * Surveying * Telecommunications * Television * 

Textiles * Works Management * Workshop Practice 

and GENERAL CERTIFICATE OF EDUCATION 

SUCCESS WILL BE YOURS 
As a Bennett College Student your own Personal 
Tutor will coach you until you qualify, at your pace, 
with no time wasted. You will learn quickly, easily. 

SEND TODAY FOR A FREE PROSPECTUS 

TO THE BENNETT COLLEGE, DEPT.K.104, SHEFFIELD. 

Please send me your prospectus on 

NAME 

ADDRESS 

(Subject) 

AGE OP UNDER 2I) 
L PLEASE WRITE IN BLOCK LETTERS 
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Best Buy at Britain's 
COMMUNICATION RECEIVER 111155. 
Absolutely BRAND NEW and in perfect 
working order, complete with technical 
data. £11.19.8. plus 10/6 carriage and packing 
in original transit ctses. Technical details 
tor 1/3 post paid. 
FEW ONLY, slightly used R1155's, air 
tested, for only 27.19.8, plus 10 /6 carriage. 
R1155 POWER PACK AND OUTPUT 
STAGE in black case, size 811n. x Siin. x 
din.- enables the receiver 'to be operated 
direct from A.C. mains without any modi- 
fications. Price 24.10.0. Plus 3/6 carriage. 
gg 
and d Pack Power 

MONEY 
Oá put Stage for ONLY 

215.19.6. 
GIANT SURPRISE PARCEL. Contains 
variable, electrolytic, tubular and high 
voltage condensers resistors and other 
useful oddments. Value will delight you. 
Only 12 /8 plus 2/6 postage. No orders for 
this item after Nov. 30th. 
SYLVANIA RED EF50's, Brand New at 
8/8 each. British types at 5/- tested.. 
30 VOLT TRANSFORMERS, standard 
primary, secondary 30 volts 2 Amp. tamped 
to give 3, 4, 5, 6, 8, 9, 10. 12, 15, 18, 20 and 
24 volts. Price 17/8. plus 11- post. Brand 
new and guaranteed. 
METAL RECTIFIER, 12 volt 21 Amp full 
wave bridge at 12/8. plus 6d. post. 
SPRAGUE CONDENSERS, .01 mF. 1.000 
.volt, .02 mF. 750 volts at 7/8 doz. .005 mF. 
1,000 volts, .002 mF. 1,000 volts at 8/- doz. 
All metal cased tubulars wire ended. Mica - 
mold ditto .1 mF. 350 volts at 7/8 doz. 
Small mica TCC condensers, .001 mF. 
CM20N at 8/- doz. 
ELECTROLYTIC CONDENSERS. 32 mF. 
450 volts wkg. in metal can. 1/- each to 
callers, or 6 for 7/6 post paid. 
MANY OTHER BARGAINS FOR 

CALLERS. 
CHARLES BRITAIN 

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

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

THIS RADIO & 
SAVE POUNDS! 
As a reader of this magazine you 
obviously are keen to build your own 
equipment -so why not make a really 
super lob while you are about it ? 
All our circuits utilise standard inter- 
changeable components (many of which 
you probably already have), and the 
range of chassis are ready -punched, 
so by following our Easy -as- A.B.C.' 

pint- lsp lintosc 
construction system. 

No radio enthusiast can afford to be 
without our famous HOME CON- 
STRUCTOR'S HANDBOOK," which 
contains all of our popular circuits, 
full technical descriptions, parts lists, 
hints and tips, formulae, resistance 
colour code, symbols, etc.. etc., etc. 
SEND 2/8 NOW for the latest 44 -page 
issue, which comes complete with 

Catalogue. 
RODING LABORATORIES(PWII) 
301, /turn Airport, Christchurch, 

Hants. 

For high and low voltage 
testing : -1 -30 and 100- 

850 volts A.C. or D.C. 
Write for interest- 
ing leaflet 29F. 

RUNBAKN MANCHESTER 

TRANSFORMERS 
No. 1. 250- 0 -250v. 80 ma. 0-4v. 5a., 6.3v. 

3.5a., 0-4 5v. 2a., 17/ -. 
No. 2. As No. 1 but 3660- 350v.. 17/ -- 
No. 3. 26v. 2.5a. tapped to give almost 

any voltage up to 26v. 
Ideal for chargers, 
models, W.D. motors, 
etc., 18/8. 
No. 4. 4v.- Ov. -20v. 
4 amp. For 2. 6 and 
12 volt chargers, 
161 -. 
No. 5. Auto wound, 
10-0- 110 - 200 -230- 
250v. 150 watts. For 
general voltage 
changing up or 
down, 18'8. 

No. 6. 250-0-2.50v. 100 ma., 6.3v. 3.5a., 5v. 2a., 

No. 7. Television Auto with overwind, 
0-200 -230- 250 -290V. 500 ma., 6.3v. 7a., 0-2- 
6.3v. 2a.. 386. 

Viewmaster Type. 6.3v. la., 0-2-6 3v 
2a., 35/ -. 

All types upright or drop through. No 
others available. Primaries on 1, 2, 4 and 6 

tapped 203-230-250v. Interleaved, Impreg- 
nated, Screened, Guaranteed. 
Terms : C.PW.O.. C.O.D. 8 pro forma. 

HILLFIELDS RADIO, 
8, BURNHAM ROAD, 

WHITLEY, COVENTRY 

The " Fluxite Huino " at Work 

" A lecture on soldering tonight, 
Let's see if he does the job right. 

This is too good to miss, 
Train the glasses on this. 

O.K. lads ! He's using FLUXITE I " 

See that FLUXITE Is always by you 
-in the house- garage- workshop- 
wherever speedy soldering is needed. 
Used for over 40 years in Govern- 
ment works and by leading engineers 
and manufacturers. Of all ironmongers 
-in tins, from 1J- upwards. 

FLUXITE 
SIMPLIFIES ALL SOLDERING 

Write for Rook on the Art of " SOFT" 
Soldering and fbr leaflets on CASE- 
HARDENING STEEL and TEMPERING 
TOOrswith FLUXITE.. Price lid. each. 

FLUXITE Ltd., 
Bermondsey Street. London, S.E.1. 

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

Mail Order Dept.: 
64 -65, Church Lane, Wolverhampton 
BATTERY AMPLIFIERS.- A1368 
complete with VR35 and VR21 valves, 
for use as inter -com. or with slight 
alteration as Gram. amplifier. In 
metal case, lin. x 41ín. x 41in 151 - 

With carrying case 16/6 

Circuit, extra )- 
CRYSTAL MONITORS (Less valves 
and Crystal) 7/8 
Ideal for Ram use. Can be easily modi- 
fled to Mains use with our simple circuit 
extra 1i- 

PRE- AMPLIFIERS. -Ultra S.W. uses 
EF54 with co -ax. input and output, 
sockets, also plug and socket for power 
supply. Broad Band slug tuned for use 
on T.V. frequencies or 10 metres 51- 
Valves to suit available. 
E.R.T. TRANSFORMERS. -2.500 v. 
5 m'a, 4v. 2 amps, 0.2.4 v. at 4 amps, 213- 
250 v. 50 cycles. Completely Wax Im- 
pregnated 42/6 
TRANSFORMERS, MAINS. -I n put 
230 v. A.C., Output 18 v., 26 v., 44 v. at 2 
amps 121 - 

MODULATION TRANSFORMERS. - 
U.S.A. Manf. Potted p/p 211 to single 
211 ratio, 1 to 1.2. 100 we tt size. Suitable 
p/p 807's to 807 single 7/6 
ROTARY C ONVERTORS. ApprOx 
6 v. input, 220 v. at 80 m/a output 121 
LOOP AERIALS.-1155 D.F 8/8 
500 Rets CRYSTALS 7/- 

METERS.- Marked Air' Oil, Moving 
Coil basic 200 micro -amps. Very sensi- 
tive, 21n. sq 7/8 
SEND P.C. FOR OUR NEW LIST OF 

CHEAPER VALVES 
Please include something for postage 

Accurately tests 
High, Low and 
grid Bias Bat - 
eries. Write for 
leaflet 29 M. 

BUILD 
OUR 7 STARRED 
ECONOMY 
SUPERHET 
MODERN 5 VALVE PERFORM- 
ANCE 

1, 2, OR 3 WAVEBANDS 
AC OR AC 'DC 
USES STANDARD COMPONENTS 
EASY TO MAKE 
COSTS LITTLE TO BUILD 
NO PREVIOUS EXPERIENCE 

NECESSARY 
Constructional Details I/- 
or given FREE with our 

CONSTRUCTOR'S 
HANDBOOK 

(Price 2/6 only) 
which also contains 

14 Circuits of Receivers, etc. How 
to make a Coil Pack, Pages of Radio 
Information, Illustrated Catalogue, etc. 

SUPACOILS NAIL ORDER OFFICE 
98, Greenway Avenue, London, E.17 
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(Continued front page 538.) 

°= 1 I 
f _2zat2LC or f °= 2nVLC, 

where f° is in cycles per second, L in Henrys, and 
C in Farads. For normal use these values are too 
large, and therefore, by multiplying the top of the 
fraction by a million (10'); L and C may be expressed 
in microhenrys and microfarads respectively. As 
an example, find the resonant frequency of a 200 
microhenry coil, and a 0.0003 microfarad capacitor : 

s 

2 x 3.14/1200>r 0.0003 (taking z as 3.14) 

108 

6.28 x 0.245 
-649 Kc /s, approximately. 

This is the sanie as saying, at a frequency of 649 Kc /s 
a 0.0003 µF capacitor will have a reactance equal to 
that of a 200 microhenry coil, which may be proved 
by using the reactance formula, thus : 

10" 108 Xc= 2+tfC- (6.28x649x 103 x0.0003l ) 
815 ohms. approx. 

XL= 2nfL=(6 . 28 x 649 x 103 x 200x 10-8) 
=815 ohms approx. 

The frequency of 649 Kc /s was multiplied by 10' to 
convert it into cycles per second, and in the second 
case the 200 microhenry coil was multiplied by 10-8, 
thereby expressing it as a fraction of a henry. 

The Magnification Factor 
The acceptor circuit of Fig. 6 may be the aerial 

input arrangement of a standard broadcast receiver 
tuned for medium wave reception. The value of 
L and C being the same as those in the previous 
illustration. included in series with the tuned 
circuit is a resistor which represents the total 
resistive loss of the combination. This is contributed 
not only by the D.C. resistance of the coil and 
capacitor leakage, but also by 'the R.F. skin effect, 
created owing to the fact that radio frequency current 
tends to travel along the surface of a conductor. 
This factor is termed the R.F. resistance, or r of 
the coil, and its value may be much higher than 
its D.C. resistance. Further, it will not remain 
constant throughout the wave -band, but will increase 
with frequency. A reduction of R.F. resistance may 
be attained by enlarging the diameter of the coil 
wire, although it should be noted that dielectric losses 
will have the effect of increasing it, especially as the 
tuned frequency rises. A typical value for r at 
649 Kc /s may be 10 ohms, but at television frequen- 
cies it will be much greater. 

Consider a 649 Kc /s signal of 10 mV. arriving 
at the aerial (Fig. 6). By using Ohm's law formula 
to find the resonant current we get : 

10 mV. 
10 ohms, 

or 1 mA. of R.F. current. Then by applying Ohm's 
law formula across each element in turn the potential 
across each may be easily computed. The resistor 
shows a potential of 10 mV., while across each 
reactive element a potential of 815 mV. is developed. 
This is a phenomenal instance where the part may 
be more than the whole ; it happens in all resonant 
circuits and may be easily proved. The secret, of 
course, is the two reactive voltages being anti -phase 
cancel out ; however, in practice only one of them 
is applied as output voltage to the next stage. 

In this way a resonant circuit produces a voltage 

magnification which is usually notated by the 
capital letter Q. Obviously, then, the Q of a tuned 
circuit depends on two factors ; the inductive or 
capacitive reactance and the R.F. resistance. The 

Xc, 
value of Q may therefore be expressed as or- 
since at resonance XL =Xc. Increasing the value of 
L and reducing C for a certain value of f° produces 
a high Q circuit, since in so doing the value of Xc 
and XL are increased, but they still remain equal. 
In practice considerable benefit is acquired from such 
a procedure, since the selectivity of the circuit is 
enhanced, and for wave traps and similar devices 
this is a very desirable feature. In wide band 
amplifiers, such as those employed for television, 
however, the value of Q is purposely reduced in order 
to maintain the requisite wide band -width, by 
shunting the tuned circuits with a resistor of low value. 

The Rejector Circuit 
So far we have only considered the series, or 

" acceptor circuit." Still equally important, in radio 
design, is the parallel or " rejector circuit " (Fig. 7). 
The function of this circuit differs from that of the 
" acceptor circuit " inasmuch that at resonance it 
has maximum impedance, or dynamic resistance, 
therefore the voltage across it will be at a maximum 
while current at a minimum. The Q of the circuit 
is dependent on the same factors as the " acceptor 
circuit," so also are the conditions for resonance. 
The criterion of such a circuit is at resonance, its 
dynamic resistance (Rd) can rise to a very high 
figure, which may be calculated by the formula 

Rd= Cr, L and C are in microhenrys and micro- 

farads, and r, of course, being the R.F. resistance 
of the coil as previously defined. Although when 
at resonance the " rejector circuit " passes minimum 
R.F. current, the current circulating between the 
capacitor and inductor is much larger. 

What happens is, the capacitor discharges through 

fo 
Frequency 

v 

(a) 
Frequency 

(b) 
Fig. 8.-(a) ,Response curve of the rejector circuit, 
and (b) response curve of the acceptor circulP 

the inductor and, as is well known, a magnetic field 
is created. After the charge in the capacitor has 
been exhausted in driving current through the 
circuit in one direction, the inductive field decays. 
This will result in a back- E.M.F. across the inductor 
driving the current through the circuit in the opposite 
direction, thus the capacitor is recharged, and the 
cycle recommences. Therefore, the small current 
given by the external circuit is only needed to make 
up the resistive losses incurred by the oscillatory 
current. The coils should be designed to have a low 
R.F. resistance, which will result in the circuit having 
a desirable high Rd. 
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News from the Trade 
Halifax Mullard Valve Service Depot 

AMULLARD Valve Service Depot, to serve radio 
retailers and service engineers in the North of 

England, has now been opened at Berry Lane, Halifax 
(Telephone : Halifax 5722). This depot, which is 

situated near the Halifax main -line station, works 
in close co- operation with the main Mullard Valve 
Service Department at Waddon, Surrey. 

Like the Mullard Service Department already 
established at 108, Dale End, Birmingham, the new 
depot provides immediate service on valves and 
television picture tubes for any dealers who may like 
to call. 

New Ekco Auto-radiogram 
K. COLE, LTD., announce the introduction of p. 

new auto -change radiogram, the ARG168, 
with separate lightweight high- fidelity pick -up heads 
for long- playing and normal type records, and a 
seven -valve circuit giving all -wave reception with 
push -pull output of 8 watts on a high- fidelity 10in. 
speaker. 

There are independent bass and treble tone -controls. 
The gramophone side is equipped with inter- 

changeable heads, one taking a replaceable sapphire - 
tipped stylus for long -playing records and the other 
taking miniature steel needles for standard discs. The 
auto -changer will play up to eight 10in. or 12in. 
records at all three speeds, and 7in. record s may be 
played singly. 

A three -position switch connects thé internal 
speaker only, internal and extension speakers, or 
extension speaker only. The set is housed in an 
attractive walnut veneer cabinet with storage space 
for all types of records. 

The price will be announced later. -E. K. Cole, 
Ltd., Southend -on -Sea, Essex. 

Tyana Soldering Irons 

TYANA 
soldering irons, which are made in voltage 

ranges from 100 /110, 200/220 and 230/250 
(other ratings available on request) have been speci- 
ally produced for the radio trade and for radio 
constructors. They are not only cheap in price 
(16s. 9d. each) but they are backed by a service of 
replacement parts. Under test we have found them 
to be efficient and, an important point, the handle 
is cool when in use.. It is intended for neat and 
intricate work, has an adjustable bit which, together 
with the element, can be speedily interchanged. 
It takes approximately three minutes to heat up, 
weighs four ounces and consumes 40 watts. It is 

marketed by Kenroy, Ltd., 152/297 Upper Street, 
London, N.1. We have had one in use in the 
PRACTICAL WIRELESS laboratory for some time. 

E.M.I. Introduce L.P.R. 

THE E.M.I. record companies introduced in 

October under various trademarks (" His 
Master's Voice," Columbia, Parlophone, M.G.M.) 
two new types of gramophone records, in addition 
to their standard 78 r.p.m. records -331 r.p.m. 
10in. and 12in. long play records with playing times 
of up to 35 and 50 minutes respectively, and 45 r.p.m. 

7in. records with a playing time equivalent to standard 
78 r.p.m. records. 

Both the long play 331 r.p.m. and 7in. 45 r.p.m. 
records have approximately 250 grooves to the inch 
as against approximately 100 grooves to the inch 
on standard 78 r.p.m. records. They are played 
with featherweight pick -ups using a semi -permanent 
type of stylus especially shaped to fit the narrower 
grooves. 

Both typés of record are made from a new all 
British plastic which is the outcome of a close co- 
operation between E.M.I. scientists and the British 
chemical industry. 

Apart from the higher standard of reproduction 
they provide, the entry of the E.M.I. record com- 
panies into the L.P.R. field will furnish the public 
for the first time with long play recordings of the 
world's greatest artists, conductors and orchestras. 

The 7in. 45 r.p.m. record is new to the British 
market. It is non -breakable, light, flexible and 
extremely handy, and the quality of reproduction 
and silent surface of these records are outstanding. 
A foot of shelf space will accommodate more than 
120 45 r.p.m. records. 

These new long play 33; and 7in. 45 r.p.m. records 
will create a considerable new British export trade 
for E.M.I. - 

The E.M.I. record companies will continue to 
publish regularly standard 78 r.p.m. recordings for 
playing on the millions of standard instruments in 
use at Home and Overseas. 

" His Master's Voice," Marconiphone and Colum- 
bia are now producing radio -gramophones and 
record players to play the new types of records. 
These instruments were seen for the first time at the 
National Radio Show at Earls Court. 

Trade Literature 
Copies of catalogues and lists mentioned below 

are available from the addresses given free of charge. 

THE Dubilier Condenser Co., Ltd., Ducon Works, 
Victoria Road, North Acton, W.3, have just 

published their leaflets No. GC852, which contain 
details of their latest developments in capacitors. 
These leaflets will be of particular interest not only 
to trade and service engineers, but to all concerned 
with radio, television and electronic engineering. 

Standard Telephones and Cables, Ltd., Rectifier 
Division, Warwick Road, Boreham Wood, Herts, 
have now issued their leaflet F /SRL11 (second edition), 
dealing with their low current tubular rectifiers, 
marketed under the name of SenTerCel. The recent 
development of these rectifiers with their special 
plates enables less plates to be used for a given 
voltage. They are marketed in two types the " K " 
and " N." 

The Telegraph Condenser Co., Radio Division, 
North Acton, W.3, have issued technical bulletin 
No. 26, series two, dealing with their Hi -Load 
Ceramic Transmitter Condensers. These specially - 
designed condensers are intended for use in R.F. 
heater equipment and transmitters of medium and 
high power. Their .high stability and high K.V.A. 
rating make them suitable for tank surface and for 
blocking and coupling positions. 
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Price 19'- each. 
Pius postage and packing 1 -. 

DI AI. It ANGE POCKET 
-VOLTMETER- 

0-12 v 0 -250 V. A.C./D.C. 
Robustly constructed in Black 
Lacquered Brass Case, this 
accurate and well -finished instru- 
ment has many uses in the work- 
shop and the home. The Dual 
Range makes possible the 
accurate testing of Car, and all 
L.T. and H.T. Batteries, and 
house and workshop wiring. 
The moving Iron System permits 
considerable overload without 
damage to the instrument. 
Particular attention has been 
paid to Scale Clarity. 
DIAMETER 2ins. DEPTH lin, 
THE TECHNICAL SERVICES 

CO. 
Shrubland Works, lfanstead, 

Surrey. 

C. & W. TEST INSTRUMENTS 
A limited number of our high -grade Signal Generators 
and Multimeters are available once again for immediate 
delivery. 

23 RANGE MULTIMETER MM3 
A.C. /D.C. volts to 2,500 v. at 4,500 S2 /v. D.C. current to 

I amp. Resistance to 5 megohms. Basic movement 
200 /iA. Scale length 31in. Price £81010. 

SIGNAL GENERATOR S.2. 
Ranges 100 kc /s. to 70 me /s. 400 cps. audio. Int. and ext. 
mod. Ladder and fine attenuator. Direct reading dial. 
Price E8/810. 

12 months' guarantee all instruments. 
Please send S.A.E. for Illustrated Leaflets. 

C. & W. ELECTRONICS OSWEBTRY, 8SÄ OP 

-THE MODERN BOOK CO. - 
Electronic Measurements. by Terman 

and Pettit,. Price 72s. 8d., postage 
is. Od. 

Radio Interference Suppression, by 
G. L. Stephens. Price 1Os. ed., 
postage 6d. 

The Radio Amateur's Handbook, 
by A.R.R.L. Price 30e. Od., postage 
Is. Od. 

Sound Recording and Reproduction, 
by J. W. Godfrey and S. W. Amos. 
Price 30e. Od., postage 9d.e 

TV Fault Finding, compiled by Radio 
Constructor. Price 5s. Od., postage 3d. 

Telephony, by J. Atkinson. Vol. One. 
35e. Od., postage 9d. ; Vol. Two, 
55e. Od., postage 9d. 

Practical Wireless Encyclopaedia, 
by F. J. Camm: Price 21e. Od., pos- 
tage 9d. 

Radio Servicing Equipment. by. E. 
Lewis. Price 25s. Od., postage 9d. 

Radio Engineering, by F. E. Terman. 
Price 50e. Od., postage is. Od. 

Tby B. Cohen.£ rice 30s. Od., 
Telecommunication, 

9d. 
Practical Wireless Service Manual. 

by F. J. Camm. Price 8s. &l., postage 
6d. 

Marine Radio (Slicers, by Dowsett 
and Walker. Price 60e. Od., postage 
le. Od. 

Radio Valve Data, compiled by 
Wireless World. Price 3s. 6d., postage 
3d, 

Brimer Radio Valve and Telct u4e 
Manual, No. 4. Price 5e. Od., 
postage 6d. 

We have the finest selection of British 
and American radio books in the 
Country. Complete list on application. 
19 -23, PRAED STREET (Dept. P,10), 
LONDON, W.2. PADdington 4185 

FOR IMMEDIATE 
DISPOSAL ! 

GOODS DESPATCHED IN THREE DAYS. 
CARRIAGE PAID. 

ALL ORDERS NET. CASH WITH ORDER. 

1355 RECEIVERS. Fully Valved and 
Complete, 42/ -. 

6/ in. GOODMAN'S PM 3.5 OHMS 
EXTENSION SPEAKERS, 10/, 
0.1 CONDENSERS, 1,000 volt working. 
6d, .25,F 350 volt D.C.working, 6d. .01, 
500 volt, 3d. 

CARBON RODS. 12 mm. 121 G.E.C. 
Sample Box of 50. 10 /- box. 
SERVISCREEN JARS for cleaning T/V 
Tubes and Screens, I/- jar. 
VALVES. NEW. MAKERS' CAR- 
TONS. KTZ41 (VP4B equivalent N.M.), 
4/ -. VR9I (EF50), 5 /-. KT44, 5 /-, VUI11, 
2/6. VMS4, 7/6. 6FI2, 8/6. HL2, 2/6. 
154. 7/6. 1125, 8/6. 5Y3, 10/.. 51J4, 10/ -. 
5Z4 Metal, 10 /-, SP61, 5/ -, 46J5M 5 /-, OZ4, 
7 6. 6SN7, I0, /, 6SL7, 10 / -, etc. 
HEAVY BAKELITE SPEAKER CABI- 
NETS, 4!,ín.,' 2/6. 
ERSIN MULTICORE SOLDER KITS, 
14 box. 

MAZEL RADIO, 
134, LONDON RD., MANCHESTER. 

Telephone : Ardwick 3505. 

CITY & RURALo- 
Immediate delivery 

from stock. 

"VIEWMASTER" 
SPECIFIED COMPONENTS 

SEND FOR STAGE I NOW - 
price E3-2 -3 post free. 

Complete Kits. Stage -by -Stage 
and Single Components Supplied. 

"VIEWMASTER" ENVELOPES. 7/6. 

COMPLETE SET OF GUARANTEED 
VALVES FOIL "VIEWMAS'iLit" 

-911.15.0 

Television Explained, by W. E. Miller, 5' -. 
bin. CRT Magnifier Lens. 22/8. 
Belling 72 -ohm Twin Feeder, lid. yard. 
Electrolyttcs, Tubular, 8 mid, 450v., 

2/3 : 16-16 mid. 450v.. 69. 
Miniature Output Transformers, 4/9. 
Speakers P.M., 31n., 13/6: Sin., 1416 : 

81n., 14/6. 
EF39, EBC33, 6SH7, 6SK7, 6SJ7, 8.8. 
Heater Transformers, 6.3v. 1.5A., 7/8. 
T.R.F. Coils, Dual Range, 7/6 pair. 
Smoothing Chokes, 10H 100 mA., 8/3 : 

15H 60 mA., 5/11. 

Extensive Stocks New & Surplus 
Components & Valves 

For Attention -Advice- Service write 

CITY & RURAL RADIO 
101, HIGH STREET, 
SWANSEA, GLAM. 

Telephon:: Cttansea 4677 

MIDGET RADIO DESIGNS 
Each of the designs below comprises Full Instructions, Theoretical 
Circuit, Point -to -point Wiring Diagram and Component List. 
THE POCKET LOUDSPEAKER SET. -Built from British 
midget components it is small enough to fit In the jacket pocket. 
The set requires no aerial. earth, or external power supplies, the 
batteries being of the new layer type and self-contained. No align- 
ment is necessary, and the receiver, which is very selective, covers 
long and medium waves. Design, 3/6, post free. 
THE . TWIN " ONE -VALVE POCKET RECEIVER.-This 
interesting circuit is designed around the famous " twin " valve 
now available as a British all -dry midget type. The set gives 
powerful headphone reception on the medium waveband, and it 
can be adapted for the long waves. It requires no aerial or earth 
and is small enough to fit in the pocket. Design, 3/6, post free. 
MATCHBOX RADIO. -You can build a complete radio set in a 
matchbox. Tunes B.B.C. long and medium waves. Works from 
crystal -valve or Germanium rectifier, and requires no batteries. 

. Design. 3/6. post free. 

SWIFT RADIO (W) 
137, COTHAM BROW, BRISTOL, 6 

Orders By Post Only. 

SPARKS' DATA SHEETS 
arc the Safest and Finest Constructional Sheets of Guaranteed 

and Tested Radio Designs. 
MEET THE " BOSUN " 
After the phenomenal success of my " Middy " design, I wisn 
to introduce the new shipmate the ' Bosun " to those who want 
a Simple, Economical and Highly Efficient All-Dry battery 
Receiver. As one would expect. the voice of the ' Bosun " is 
much more powerful than the ' Middy," and that is saying a lot. 
1VI10 IS THE " BOSUN "7 
The " Bosun " represents my Latest Design in my noted all -dry 
battery Series. It has been tried under the most difficult condi- 
tions in Dorset, and has passed tests for Range, Selectivity. Power 
and Quality with flying colours. 
For a 3 -Valve " Straight " design, covering Ship -to -Shore Trans- 
missions and Medium- and Long -wave broadcasting. performance 
is of a very high order, while Selectivity is amazing for a single 
tuned circuit. CONSTRUCTING THE " BOSUN." My Data 
Sheet No. LO /34'covers, in every detail, the building and wiring of 
this design. Price 3/21 Post Paid. 
The " Bosun " uses the same Coil, Valves. Switch, Condensers 
and Resistors, etc., as the " Middy." STAMP FOR LIST 

L. ORMOND SPARKS (P), G> STREET, 
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HI -FI RIG EQUIPMENT 
N.R.S. " SYMPHONY " AMPLIFIERS, 
fitted with the patent " three channel 
system " giving independent control of 
Bass, Middle and Top, thus affording the 
maximum possible control of tone and 
compensation for recording deficiencies. 
Especially essential when mixing the 
playing of old and new 78s with the new 
LP records. Scratch control and negative 
feedback also incorporated. Woden trans- 
formers. 5 -watt model only 10 gns. 10 -watt 
model (Pushpull triodes), 15 gns., carr. 5/ -. 
N.R.S. No. T P.A. AMPLIFIER, 12 watts 
output. Radio /Gram /Mike input, separate 
volume controls for fading in and out. 
Woden power components, price E11/19/6. 
carr. 5/ -. Hammer -finish steel portable 
case, if required, 42/- extra. 
AC /DC QUALITY AMPLIFIER for' 
P.A. or Domestic use. Extremely fine- 
quality manufacture by REES MACE. 
Radio /Gram /Mike inputs, 8 watts undis- 
torted output matched to 15 ohms, 6 valves, 
mu -metal screened mike transformer 
built -in, tone control, housed in attractive 
dove -grey steel portable case, circuit fully 
fused. Brand new and fully guaranteed. 
Our special offer, IS gns. (List 24 gns.). 
Ins., carriage 5/-. 
GARRARD 3 -Speed AUTOCHANGER, 
model RC72A WITH NEW TYPE LONG 
ARM for better tracking and two separate 
Decca XMS heads (not to be confused with 
autochangers with turnover pickups). 
Price ¿18/15/0. Or fitted with the Acos 
GF19 and GPI9LP hi -fi crystal heads, 
£17/10/0. Carr. 5/.. Limited number only. 
COLLARO Single - Speed AUTO - 
CHANGER, plays nine 10in, or 12in. 
records, £911714. 
COLLARO 3 -Speed AUTOCHANGER 
as above but for 335. 45 and 78 r.p.m., 
£12/8/2. COLLARO 3 -Speed MIXER 
CHANGER, £14/19/2. 
DECCA 3 -Speed GRAM UNIT. Model 
GU4A incorporating selected motor and 
turntable cushion- mounted on brown 
crackle unit plate with XMS pickup arm 
to take latest type 3 -pin plug -in pickup 
heads. Unit supplied with springs for 
floating metal plate on wooden motor - 
board. Our special offer : E8 or complete 
with two Decca XMS Heads, E12 or with 
Acos GPI9 and GPI9LP, E11 /10/0. 
B.S.R. MUIO GRAM MOTOR for 33) 
or 78 r.p.m., E3 /17/6: model MU I4 as above 
but for 33). 45 and 78 r.p.m. instantly 
switchable, 16/8/6. Roth motors complete 
with turntable, rubber mat and fixing 
screws. 
CHANCERY SUPER LIGHTWEIGHT 
PICKUPS. Model GPX with Acos GP 
crystal insert and permanent sapphire for 
Std. or L.P., 53/ -, or with both inserts, 
84/6, insert only, 3I ¡6. 
CHANCERY LIGHTWEIGHT PICK- 
UP. Model GP80 with 3 -pin plug -in head 
fitted Acos crystal and permanent sapphire 
for Std. or L.P., 60/8, or with both heads, 
96/8. 
RECORD PLAYER CABINETS, IS in. 
wide x 131in. back to front x 61 in. high, 
ex Manufacturer, motorboard cut for 
Decca motor, finished in brown rexine 
with carrying handle and hasps. While 
they last, only 39/6. Also simi:ar cabinet 
but lin. extra height. 50/ -. Uncut extra 
thick motor boards to fit above cabinets, 

'7/6. 
BASS REFLEX CABINET KITS, 30in. 
high, consist of fully cut patent acoustic 
non -resonant timber, deflector- plate, felt, 
all screws, etc., and full instructions. 
Bin. speaker model 15ín. wide x 12in. 
deep, 85 /- ; 10in. speaker model (larger), 
97/6: I2in. speaker model (larger), 
107/6. Carr. 7/6. Ready built, 7/6 extra. 

NORTHERN RADIO SERVICES 
16, Kings College Road, London, N.W.3. 
Phone : PRImrose 8314. Tubes : Swiss 
Cottage and Chalk Farm. 

November, 1952 

DEPT. P.W. 
18 TOTTENHAM CT. RD. 

- LONDON, W.I. 
MU3eum 4539/2453 

Ramette Microptone. The latest Ronette XTAL 
mike. 8710 Freq. 30 -7,600 eps. Only 52' , 
A.D.S. Hi. Fidelity Amplifier. Thi, is our 
latest,grauiophone amplifier which you MUST 
hear. 

P.P. tV0 output. Freq. 25-1.8.000 eps. + 
-]fib. Hum -wash at di watts. Treble boost' 
and cut -Bass boost -L.P. correction. Provi- 
sion for Feeder Unit. Man.. UNDISTORTEII 
OUTPUT / l watts. Price £15.0.0 Send B.A.E. 
for leaflet. 

THIS AMPLIFIER WILL BE AVAILABLE 
AS AN EASY TO BUILD KIT AT A LATER 
DATE. 
Gramophone Equipment. B.S.R., ail -78 
RPM Motor Unit. 78/7, plus 118. R.F.R. 3- 

speed Motor Uni!, 58.8.8, Phis L8. C"haro 
3-speed Unit, XTAL Heads, £14.9.8. R('í00 -- 
7$ RPM Changer, 812.3.8. ('ottero 3 EC'511, 

3 speed. XTAL. Heads, 218.18.0. 

Dimes %HS P /UP. 57, plus 1! -. Connoisseur 
STD P /UP. £4.11.8. Plus L -. H /Light weight, 
one head. 58.9.0. LP Head. 71/8. Trans.. 15/ -. 
Fibre P /UP, 24.32. Trans.. 25/- Chancery 
XTAL. P /UP, 64/ -. Plus 1/ 

M 
LP insert, 1118. 

(' ollar° AC314 Player Unit AO Head, 58.10.5, 
plus 2' -. 
Garrard Reads. -Hi Fi. 59/11. sliniatere. 54/4, 
Standard. 28/8, Plue 1,'- post. Adaptors, 
Type A. 9/3. B. 8/7. C, 4!8, plus 1/- post, 

Collar° AC'DC Motor. 12in. Table, 810.8.11, 
plus 2/8. (Millard AC8 Speed Controlled 
78 R1'M 12in. Table. 55.10.0. Plus 2/8. 
Garrard AC72A 3 -speed Turnover MAO Head, 
218.8.0, plue 36. 
Deane Coil Pack. -For P.W. Mini Four. 421.0. 
Vie l' -. MSO(i Wearite IFS. 21/ -. phis 1/ -. 
ilia. Else Speaker. 15' -, plus 1 / -. Miniature 

0/P Tram, 4f.. Min h meg. Pot. OP 'w., 5f.. 
Meta! Rectifiers, EMS, 123 v., 100 ma., 5/9. 
B.M.L. 123 v. 60 ma.. Si -. plus 1,' -. Type 280 
STC 280 v. 80 ma. 77,'8, plus l'.. 
Deems .0 " T.R.Y. Coil,. Medium and Long 

ove, 8/- Pair, plus 1/ -. 
Variable tbndeosers.- Midget 2 -gang 500 pf. 
7/8, with dust cove,. 108. Standard. 7/6- 
with Trimmers, S8. 3 -gong 500 pi.. 716. 
All plus 1/- restage. 
Speakers. -34in. ELAC, 15/ -. 5in. FLAC. 15' -. 
Sin..ROLA. 19/6. loin. Goodman, 27/8. lain. 
Troves. 362. 50/0, plus l'3 pontage. 

BRANDENBURG E.H.T. UNIT. -6-9 kv.. 
8 gus. Coil only, 89' -. Coil with U22 Rectifier, 
698. 
Quenelle Deck Kit. -i/ Motor, Hinge Track, 
7/in. SEC., 818.13.0. glus 3'8 guyot. OSC Cuit, 
ere, plus Bd. 

Collar, Tape Deck Motors. -Left and right 
hand drive, 381 each. plus 118. 

Scotch Boy. -IMI -GEC Tope. 35' -, plis 191.. 

Reline Player Case. -Cut for ß5R Motor. 39/6. 
plus 31. 
EMI 30w. Public Address Amplifier. -KT66 
Output. Rack Mounting. all Valves Metered. 
Brand New. 525. A few only. 
Traastormers. -11.3 v., 1.5 a.. 7/8, ploc 9d 
4 v. 2 a.. 7/8. plue 9d. 12 v. 1 a.. 88. plus 9d 
0.3 v. 6 a.. 19/8, Plus 1 /8. Wlilinm,um Output/ 
84.10.0. Choke. 27/9, Pins 1 / -. 
Chokes. -ill h. 150 ma.. 18/8. plus 1 /3. CRP 
lli h 60 mn. Mara 419, plus lr -. ('114. 10 h. 
7R run. 1. -.oí2. 49, Plue 1 / -. 50 h. go ma. 1,R90í2, 

. 88, pins 1. -. 30 h. 20 ma., 1.I00í3. 8/8, Om 11 -. 
30 h. 20 ma, 8/8, plue 1 / -. 20 h. 10 ma, 8,'8. 
plus l' -. 
FULL MAIL ORDER FACILITIES 

(Please Ada Pottage) 

Shop Hours, Mondap to Friday, 0 -5.30 p.m., 
Saturday, 1 p.m. 

THE A.C. MAINS R1155 COMMUNICA- 
TIONS REC :WEI . -This famous Bomber 
Command Receiver now available complete 
with power pack, output stage and speaker, 
ready to operate. Just plug in and receive 
the world, with a receiver of the £100 class. 
Wave ranges covered are 18.5 -7.5 mss., 
7.5 -3.0 mcs., 1,50î -600 kcs., 500 -200 loca., 
2(10 -75 hcs. Every set is thoroughly tested 
and checked before despatch, and is 
BRAND NEW AND UNUSED IN THE 
MAKER'S TRANSIT CASE. ONLY 
£16 19s. 8d. complete (carriage, etc., 75 /e) 
OR BRAND NEW RECEIVER ONLY. 
£11 1.9s. 6d. (carriage 101). POWER PACK, 
OUTPUT STAGE AND SPEAKER ready to 
plug on to any R1155, ONLY £5 10s. (car- 
riage, etc.. 5/ -). BUY THE COMPLETE 
RECEIVING STATION AND SAVE 10/, 
INDICATOR UNIT TYPE 8.- Contains 
bin. C.R. Tube, VCR97. 4 valves EF50, 1 of 
ER34, and 1 of EA50. The unit recom- 
mended for conversion to the " Wireless 
World " General Purpose Oscilloscope, full 
details supplied (or available separately. 
1 / -). ONLY 79/8 (carriage etc., 7:6). 
POTENTIOMETERS.-Less switch. 3f-h 
With switch 4 /6. 
VALVEIIOI.DERS. -LO. or M.O., 6d. 
B9G,n10d. Diode, 6d. 
RESISTORS. -fw., 4íI. )w., Ed. lw., 6íL 
2w., 9d. 15w., 2.5k., 2/.. 
('ONDENSERB. Mica and Silver Mica, 
6d. Tubulars : 1míá., 9d. .01mfd., 9d- 
.05mfd., 9d. .tkl5mfd., 9d. mid., 2/,. 
.03mfd., 2.5kv., 2 /6. .1mfd.. 251.x., 4/6. 
ELECTROLYTICS. -Bmfd. 450v., 2/8. 8 a 
Bred, 450v., 4 /9. 16 x 16 mfd. 450v., 7 / -. 25m1á: 
25v., 1 /6. 50mld. 12v., 116. 

P.M. SPEAKERS (With Transformer). 
-611.n. Goodmans, 15' Bin. Goodmans, 
17 /6. 
P.M. SPEAKERS (Less Transformer). 
-sin. Rola, 1611. Bin. Plessey. 14/6. 10in. 
Goodmans, 22/8. (Postage 1/6 per speaker.) 
PENTODE. OUTPUT TRANSFORMER. 
-Goodmans, 5' -. 
CHOKES. -201I Boma., 9 /8. 30H, 100ma., 
128. 5H, Wilma., O. -. (Postage l'- per choke.) 
TRANSFORMERS. -- Manufactured to Our 
specification, and fully guaranteed. Normal 
Primaries. 425v.-0-425v. 200ma.. 6.3v. 6a., 
6.3v. ea., 5v. 3a., 0- 2.4 -6.3v. 3a. ONLY 
72/8. 425v.-O -425v, 200ma., 6.3v. 4a., 
6.3v. 4a., 5v. 3e. ONLY 50 -. 350V.-0-350V. 
166ma., 6.3v. 6e., 6.3v. 3e., 5v. 3a. ONLY 
42/8. 250v. -0-250v. 100ma., 6.3v. 6a.. 3v. la., 
ONLY 3246. The above are fully shrouded. 
upright mounting. Universal Mounting 
350v.- O -350v. Boma., 0- 1-6.3v. 4a., 0-4-5v. 2e, 
ONLY 188. 250-0-250v. 80me., 0- 4 -6.3V. 
8a., 0 -4-1v. 28.. ONLY 18/6. The follow- 
ing are upright mounting. EHT for VCR37 
Tube, 2, v. 5ma. 2v. -0-2v. 1.1a.. 2v.-0-2v. 
20. ONLY 3718. EHT 5,500v. 5ma., 2v. 
la.. 2v. la. ONLY 72.8. EHT 7,000e. lima., 
4v. la. ONLY S26. 
PLEASE ADD 1/6 PER TRANSFORMER 

POSTAGE. 
TRANSFORMER for a variety of uses, 
giving outputs of 31'., 4v., 5v.. 6v., 8v., 9v. 
10v.. 12v., 15v., 18v.. 20v., 24v., 30v., at 3 
amps., from normal mains input. ONLY 
17'8 (postage 1 / -). 
TRANSFORMERS - Ex W.D. and 
Admiralty, built to more than 50% safety 
factor, with normal A.C. Stains Primaries. 
All Brand New and Unused. 30Cv. -0-300v. 
200ma., 5v. 3a.. 6.3v. 5a. C.T., 20v. 750ma., 
70v. 100ma. Weight 1211b. ONLY. 4216 
(postage, etc., 2 /6). 530v. 0 -330v. 100ma., 
4v. ?a. Weight 7 lb. ONLY 22/6 (postage, 
1/6). L.T. 5v.-0-5v. 5a., 5v. -0.5v. 5a.. 
5v.-0-5v. a. By using combination of 
windings will give various voltages at high 
current. Weight 11 lb. ONLY 351- (postage, 

216). L.T. 6.3v. 7.79., 4.2v. 2.5e., 
4v. la. ONLY 19/8 ( Posaage, 1/61. Riff 
1.400v. 2ma., 520v. l ma., 300v. lame., 
2v. 1.5a. ONLY 21'- (Postage, 1 /6). 

U.E.I. CORPORATION 
THE RADIO CORNER 

138 Gray's I n n Road, London, W.C.1 
(i'hune '11 :Itminus 7937) 

Cash with older, please, and print name and 
address clearly. 
Open until 1 p.m. Saturdays, we are 2 
mins. from High Holborn (Chancery 
Lane Station), 5 mina. by bus from King's 
Cross. 
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By MAURICE REEVE 

Talks 
THE series of six talks on " The Pennine Way," 

given by Colin Wills, were very good. The 
Pennine Way is to be the longest of half a 

dozen or more "ways," or " walks," to be constructed 
by the Ministry of Town and Country Planning, in 
conjunction with various other bodies. through the 
loveliest parts of Great Britain. They will incorporate 
many historic lanes and paths and, where necessary, 
new ones will be constructed linking these together. 
As the talks revealed, some will be precipitous and 
mountainous, and when completed should prove 
veritable " shop windows " for showing off our 
beautiful country to its best advantage. 

The Critics," discussing themselves, were 
amusing and instructive. Much was made of the 
non- expert butting in to things he doesn't really 
understand, and I'm not quite sure whether all will 
be in agreement with their reasons for the non - 
inclusion of music among the subjects they discuss. 

The suggestion that the non -expert should set the 
ball rolling might have amusing results if not tried 
trio often. But those who put these and similar 
views forward miss the chief charm of the pro - 
gramme, which is the discussion, by people of intelli- 
gence and perception, of subjects nearly related to 
their own, and the ventilation by them of new angles 
of approach and points of view. 

After all said and done, we don't disqualify our- 
selves in our private lives from talking on subjects 
'other than those we happen to be engaged in 
professionally ! On the contrary, after listening to 
many of the opinions bandied about these days on 
almost any and every topic, we are justified in feeling 
we know more about it than the expert. 

Plays 
" Meet Under the Clock ",was a sort of memorial 

programme to the Dieppe raid of 1942 with, of 
all people, Bernard Braden in the role of a newspaper 
correspondent who receives his instructions under 
.the clock at Victoria Station and has to report back 
there on the completion of the mission 48 hours or 
so:later. Quite good: Like the raid itself, we were 
given no hint of the subject of the programme. 

One statement of fact in the course of the script 
was so erroneous and absurdly incorrect that it calls 
for special exposure. At the 'height of the engage- 
ment the correspondent, in my words, cables home 
in his dispatch " such casualties in one day's fighting 
have never been seen before in the whole history 
of war." This, of course, is arrant nonsense. The 
casualties, including prisoners, at Dieppe were less 
than one -tenth of what the British Army alone 
suffered in the one day's fighting on July 1st, 1916, 
which is the actual all -time record. Many single 
days of both world wars as well as others produced 
far heavier slaughter than Dieppe. But perhaps the 
script did' nbt set out to be historically accurate. 

Mr. Braden was very 
effective in a straight 
part. 

Parlour Games 
For those who like their 

entertainment laced with 
some intelligence, I can recommend " Say the Word " 
every Monday evening. One of the BBC's Parlour 
Games series, though better than some inasmuch 
as our brains are allowed to function without any 
impairment of our evening's light- hearted relaxation. 
Censor Wanted 

Before proceeding with the past month's pro- 
grammes, and in case the point gets overlooked, I 
would like to make an earnest appeal for the complete 
excision from all scripts of that ever more frequently 
used and filthily suggestive adjective " flipping." 
Perhaps, if left to itself, it will die a natural death. 
But an unnatural one would be more appropriate. 

A new World Theatre series started with Shaw's 
political extravaganza on conditions in Great 
Britain as he conceived they might likely be in the 
not too distant future -to wit, The Apple Cart. 
Not one of the late author's best works -the 
feminine element is far too sparse for one thing - 
it nevertheless contains brilliant satire, a king of 
unusual prescience -who, from a position of 
apparently immediate departure for the Riviera or 
some other of deposed Royalty's playgrounds, 
outwits all and sundry-and a preview of future 
Anglo- American relations which bear a remarkable 
resemblance to what they are to -day. 

The work was given a slap -up performance, as 
most of Shaw's things are on the wireless. Peter Coke 
was suave and much too clever for his political 
opponents as King Magnus Frank Pettingell was 
his rumbustuous northern self as the Labour leader 
Bill Boanerges, whilst Marjorie Westbury and Susan 
Richmond as the, Postmistress and Power- mistress- 
General showed how powerful and shrewd women 
can be in a Cabinet. Martin C. Webster effectively' 
produced. 

The Festival 
As usual, more good things come over the air from 

the Edinburgh Festival than is possible to listen to, 
two or nitre of them sometimes being simultaneous. 
I chose the concerts of the Festival Piano Quartet, 
founded for the first festival in 1947 by the late 
Artur Schnabel. His place is now taken by his 
pupil, Clifford Curzon, with the other members, 
Szigeti, Fournier, and Primrose, still there. With other 
artists assisting as demanded by the works played. 
we were given some magnificent performances of 
chamber music masterpieces. 

Eric Parkin played very well John Ireland's only 
piano sonata, and made it seem a much neglected 
work in this dreadfully repetitious age. 
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The Editor does not necessarily a gree with the opinions expressed by his correspondents. All 
ame and address of the sender (not necessarily for publication). letters must be accompanied by the n 

Balanced Speakers 
S1R, =Our friends, G. Hurrell (N.W.9) and R. H. 

Cowtan, are on the wrong track, 1 think. 
Good reproduction is possible with one speaker 

only, and I would like them to try my tone control 
circuit (PRACTIC.AL WIRELESS, December, 1951, 
page 569). 

If they still want to use balanced speakers 
cross -over network, a pres- 
sure unit is a, must for 
the highs. 

Nearly all the cinema 
sound systems use pressure 
units as tweeters, because 
of their high efficiency. - 
A. WATERWORTH (Burnley). 

with a 

Musical Frequencies 
SiR, -A sentence on page 414 of September's 

P.W. in my opinion conveys the idea that there 
is no mathematical relationship between the notes 
of the musical scale. This is a pity, for the mathe- 
matics of the scale and .of the equally -tempered 
keyboard instrument are very interesting to many 
people. I offer the following brief notes on the subject 

in the belief that they will 
be of interest to those who 
intend building the Elec- 
tronic Organ. 

It is the ratios of fre- 
quencies in the scale that 
matter (subtracting one 
frequency from another 
gets one nowhere). Here is 
a table of ratios for an 

ordinary major scale when played or sung perfectly 
in tune in any key :- 

. doh ray 
Ratio of fre- 
quency with 
that of doh ... 

Whilst we are atways pleased to assist readers with 
their technical difficulties, we-regret that we are unable 
to supply diagrams or provide instructions for modifying 
surplus equipment. We cannot supply alternative details 
for constructional articles which appear in these pages. e 

WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. If a postal reply is required 
a stamped and addressed envelope must b: enclosed with 
the coupon from page iii of cover. 

SIR, -I read the letter 
from your correspondent, R. H. Cowtan, with 

considerable interest. 
-lt is a view I have recently taken and I couldn't 

agree with him more. It is not reasonable to expect 
one speaker to reproduce all frequencies faithfully. 
It may be capable of doing so electrically, but it is 
the mechanics of the speaker which fail. 

Three circuits handling the frequencies for which 
they are specially designed, the outputs of which 
drive three L.S. with diaphragm and suspensions 
best suited to reproduce those frequencies, would be 
the ideal. 

Otherwise one might as well expect a percussion 
instrument such as cymbals to be capable of repro- 
ducing the sound of the oboe. -SIDNEY E. V. POOLE 

(Rickmansworth). 

Cycle Radio 

.S 
I R, -In reference to the article on " Cycle Radio," 

by R. Alexander, in the September issue, it 
may be of interest to Mr. Alexander, and any other 
aspiring " Cycle Radio " fans, to know that it is 

quite possibleto obtain all the H.T. required from a 

cycle dynamo. 
Two years ago I conducted such an experiment 

using the receiver portion of the surplus army walkie- 
talkie set No. 38, Mk. Il. 

I used a spare output transformer and rewound 
the secondary to suit the 6 volt A.C. input from the 
cycle dynamo. 

The output from the transformer was then rectified 
by selenium rectifiers in " bridge " formation to 
obtain full wave rectification. The smoothing was 

accomplished by two 8 pF electrolytic capacitors 
and a midget choke. 

I was surprised and pleased to find that by this 
means I could obtain 125 volts of H.T. under load, at 
a speed of 7 .-8' m.p.h. -ALLAN LANE (Cheshire). 

Ratio of adjacent 
notes ... 

me fah soh lah to doh 

9 5 4 3 5 15 

1 \ S 4 3 2 3 8 2 

\/ \/\/\/\/\/\/ 
9 10 16 9 10 9 16 

8 9 15 8 9 8 15 

That such an odd series of intervals should be our- 
musical foot- rule " is rather remarkable, but with 
the exception of ray and to (neither of which sounds 
pleasantly when played simultaneously with doh) 
the notes are, in fact, closely related to doh through 
their harmonics-e.g., doh's third harmonic is soh's 
second: 

Keyboard instruments are not tuned to the above 
table, however, A little arithmetic will show why. 
Call doh C at 264 c.p.s. and we have - 

C D E F G A B C 
264 297 330 352 396 440 495 528 . 

Now let us try making another scale on, say, G, 

and we find our new " ray " is 396>: 
8 

=445¡ which is 

out of tune with A. Other discrepancies show them- 
selves as other scales are constructed. 

A system of tuning known as equal temperament is 
the answer to these discrepancies. The scale, con- 
sisting of 12 semitones (seven white and five black 
notes on a keyboard), is divided into 12 equal steps 
logarithmically. To raise a note one octave the 
frequency is doubled so each step is one -twelfth the 
doubling process, i.e., the ratio between adjacent 

semitones is 1 : 
12,/2 (2'/12). The table of ratios with 

doh becomes :- 
(Continued on page 549.) 
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CONSTRUCTOR'S POL- 
ISHED CABINET. Size 10 x 
61 x 5in. approx.. supplied 
in flatted form, grooved and 
ready to glue together. 
Complete with plastic front, 
5 valve chassis, cadmium 
plated, size 8/ x 4 x llln., 
tuning scale, knob and back. 
Illustration as it would look 
when assembled. Two bottom 
knobs not supplied, 10 / -, plus 
16 post and packing. 
Twin -gang and Pair of T.R.F. Coils with circuit to suit above, 
8/6. 
Wave- change tssiirhes, 6 -pole 3 -way. 2i - 3 -pole 2 -way, 1!2 
4-pole 35way, 1 9 ; 5 -pole 3 -way, 1/9 : P. & P. 3d. each. 
Vaiveholders. Paxolin international octal, 41. each 
Moulded international octal, 74. each. EF30 ceramic, 74. 
each. Moulded B7G slightly soiled, 64. each. 
Trimmers, 5 -40 pf., 5d. 10 -110, 10 -250, 10-451 pf., 10d. 
Twin -gang .0005 Tuning Condensers, 5' -. With trimmers, 
76. Midget .00037 dust cover and trimmers, 8.6. 

P.M. SPEAKERS with less 
trans. trans. 

2!in. ... ... ... 150 
3 /in. ... ... ... 13/6 
5in. ......... 166 12/6 
61in. ... ... ... 16/6 12:6 
Bin. .., ... ... 18 6 151- 

10ín. ... 251 - 
Post and packing on each of the above, 1'- extra. 

EX -GOVT. MARCONI CR100 COIL UNIT. 5 -band, 10 -2,030 
metres approx., complete with 5 LF.s, crystal and 4 -gang tuning 
condenser, 27/6, post and packing 3,' -. 

Constructor's Parcel, comprising chassis Bin. x 4in. x 111n., 
with speaker and valveholder cut -outs, 5in. P.M. speaker with 
transformer, twin gang with trimmers, pair T.R.F. coils 
long and medium, iron cored. four valveholders, 20 K. volume 
control and wave -change switch. 23! -, post and packing 1/6. 
6 Iron-cored Coils on Aliadin formers, 13-50, 198-550, and 
930 -2,000 metres. I.F. 465 Kc. tuning condenser .0005, 8 /6. 

Main. or Battery Soperhet Portable Coils. Comprisia' 
medium -wave frame aerial and long -wave loading coil, used as 
aerial coils. Midget iron -cored screened L/M osc. coils, complete 
with circuit I.F. frequency 465 Kc., 946. 
465 Kt.. Midget 1.F.s. ,1.120, size 1l in. long, liñ. wide. Sin. deep. 
by very famous manufacturer. Pre- aligned adjustable iron -dust 
cores. Per pair, 12/6. Coils and I.F.s. £1, post paid. 
Midget Bakelite Cabinet, 7k 5/ x 5in. with 5 valve chassis, 
medium and long wave scale and back (takes standard twin gang 
and 3!ín. speaker), 15f -, plus 1,6 post and packing. 
Output Transformers. Standard type 5,003 -ohms imp.. 2 -ohms 
speech coil,. 41 : Miniature type 42 -1, 3/3. Multiratio 3,500. 
7,000 and 14,000 2 ohms speech coil, price 50. 

MAINS TR ANSFORMERS 
These transformers are all famous radio manufacturers' 
surplus and are fully interleaved, impregnated and 
guaranteed. 
Mains Transformer, primary 200 -250 v. 290 -0- 290, 250 mA., 6 v. 
6 amp., 5 v. 3 amp., drop -through. 29/6. P. & P. 3/ -. 
Primary, 200 -250 v. P. & P. on each, 1(6 extra. 
3504.350100 mA., 4 v. 4 amp.. 4 v. 2 amp., upright or drop- through. 
16 / -. 
300 -0-300, 100 mA,, 6 v. 3 amp., 5 v. 2 amp., 25/-. 
Drop-thro', 350 -0-35) v. 70 mA., 6 v. 2.5 amp.. 5 v. 2 amp., 14/8- 
280- 0-230. semi -shrouded drop -through, 80 mA., 6 v. 3 amp., 5 v. 
2 amp., 161. 
Semi- shrouded, drop- thro', 290 -0-280, 80 mA., 4 v. 6 amp., 4 v. 
2 amp., 128. 
Auto -wound, H.T. 280 v. at 360 rrA., 4 v. 3 amp., 2 v. 3 amo., or 
6 v. 3 amp. Separate 4 v. 3 amp. rectifier windbag' (upright or 
drop -through). 10 /8. 
350 -0- 350. 120 mA., 4 v. 4 amp., 4 v. 3 amp., drop -through, 21 /- 
Auto- transformer, various combinations of voltages including 
110 v. 70 watts, and 3/4 v. windings at I amp., 2 v. 1 amp., drop - 
through or upright mounting, 10 /6. 
2504.250, 60 mA., 6 v. 3 amp., 128. 
250-0-250, 80 mA.. 8 v. 4 amp., 14f -. 
Pri. 230 v. Sec. 203 -0-203 35 mA., 6 v. 1 amp., lamp, 8/6. 
Heater Transformer, Pr). 230.250 v. 6 v. li amp., 6/- : 2 v. 2! 
amp., 5, -. P. & P. each 1f -. 

Terms of business : -Cash with order. Dispatch of goods within liree days from receipt of order. Where post and packing charge is 
not stated, please add 11- up to 10, -, 1/6 up to £1 and 2/- up to U. All enquiries and Lists, stamped, addressed envelope. 

D. C O H E N TELEVIR DIO A ONENTS. 23, HIGH STREET, ACTON, W.3. (Oppoesilnete.Garrada 

Hours of Business : Saturdays 9-6 p.m Wednesdays 9 -1 p.m. Other days 9 -4.30 p.m. 

HIGHSTONE UTILITIES 
Soldering Irons, streamlined iron, with 
curved Pencil Bit, 230/250 v. 50 w., 1118. 
Standard Iron, with adjustable bit 200/250 
v. 60 w., 13/6. Heavy Deity Iron, 150 w., 
16/6, all post 6d. Magnets. small ex 21n. 
meters, 11- each, post 3d. Telephone Hand 
Generator, with, handle, 90, Post 1/8, 
(fell Transformers, for use on 200 /250 v. 
A.C. Mains. Output 3, 5 or 8 volts at 1 amp. 

post 86. 
Crystal Sets, which are fitted with a perm - 
anent crystal detector. Why not have d set 
in your own room -12.6. Post 8d. De Luxe. 
receiver in polished oak cabinet, 181, 
post 1/-. Spare Permanent Detectoss, 2/- 
each. When ordered separately, 2/6. With 
clips and screws, 2/10. Post 34. 
Headphones, In good order, 8/- : better 
quality. 76. New Headphones, 10. /- a 
pair. Balanced armature type (very sensi- 
tive), 12.6 a pair, all post 8d. New Single 

. Earpleees, 3//6. Bal. armature type, 4/6 
ex -R A.F. earpieces, 2 /6, post 44. All 
headphones listed are suitable for use 
with our crystal sets. Hand Microphones, 
with switch In handle andlead,4 /6. Similar 
instrument, moving coil, 7/6, post 9d. 
Sparking Plug Neon Testers, with vest 
pocket clip, 3!3. and with gauge, 3/6, post 3d. 
ExR.A.F. 2 -Valve (2 -volt) Amplifiers. 
can bé used to make up a deaf aid outfit. 
intercommunication system. or with 
crystal set, complete with valves and fitting 
instructions, 20/ -, post 2/ -. Ditto, less 
valves. 101 -. Wooden box to hold amplifier. 
2/- extra. One valve amplifier, complete 
with, valve. 10!8, Post 1/3. 
Meters. l0. v., 21in. Rectifier (a.c.) In 
wooden carrying case, 1416: 15 v., 21in. 
m /c.. 9/6 : 150 v., 2in., m /c., 10/- : 3.5 amp. 
gin., T.C., 6/- : 4 amp.. 21ín. T.C. in case 
with switch. 7/6: 100 m/A 2ín. m/c 7/8. All 
meters post extra. Money refunded if not 
completely satisfied. 

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

request with lid, stamp and s.a.e. 

You 
can become 
a well -paid 

RADIO 
ENGINEER 
Our Home -Study Courses in 
Radio, Television and Mathe- 
matics are a proved success. 
We train men to earn good 
money in their spare time, 
start businesses of their Own, 
or get bigger salaries. Post 
coupon for free details. 

T. & C. RADIO COLLEGE 
...Pose in unsealed envelope, rel. postage.' 

To: T. & C. RADIO COLLEGE, 
36, Northfield Road, 

Ringwood, Hants. 

NAME 

ADDRESS 

P11!52 

1-:1 MINETS 
To YOUR specification. Send 9d. 
for illustrated catalogue. 

COMPONENTS 
We hold extensive stocks of radio 
and television components. 

GRAM. ,MOTORS 
All the latest Auto -changers and 
Pick -ups available. ' 

.1,MPLIFIERS 
Send for details of our latest 
models. 

SPEAKERS 
All sizes and types available. We 
stock the full GOODMANS range. 

TELEVISION 
All the VIEWMASTER parts are 
stocked. 

Send 6d. for complete and 
latest lists. 

LEWIS RADIO CO. 
All gendence to : 

(Dept. K. fT ) 
322, HIGH RD., WOOD GREEN, 

LONDON, N.22 

Callers to : 

120, GREEN LANES, PALMERS 
GREEN, LONDON, N.I3 

(Near Bowes Road) 

Phone : BOWes Park 6064 
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FIRST -CLASS 

RADIO COURSES . . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how ! - -- FREE GUIDE 

The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success- compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Finat Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of,Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

- -- 150,000 SUCCESSES --J 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

LONDON, E.C.I 

TELEVISION COMPONENTS 
for the ' ' Practical Television Receiver " 

VIEWMASTER, E.E. TELEVISOR 
a.-.d HAYNES TP38 in STOCK 

Price Lists available on request. 
J. T. FILMER, 

MaypNe Estate, Bexley, Kent. 
Tel.: Bexleyheath 7267 

STAN WILLETTS 
43, Piton Lane, West Bromwich, Stalls. 
R1155A COMMUNICATION RE- 
CEIVERS, complete with all valves. aerial 
tested and guaranteed. 27/19' -. carriage 
8/6. 

C'OLLARO " AC37 GRAM. MOTORS, 
100 -130, 200 -250 volts A.C., brand new, 346, 
post 2' -. 
SMITHS 8 -DAY R.A.F. CLOCKS. 2fn, 
die., metal case. 2918: 1 -Day, 21'11: post9d. 
VALVES. BRAND NEW, 1A3, 8'9 : 11,1)5, 
4'8 ; 31)6. 3/8 ; 554, 841 ' 6AM6. 946 : 

6J6, 11'6 : 6J7, 5/9 ; 
8 

6K7 5'6 :, 6SL7, 
8'9 : 6SN7, 10%6 6U5, 819: 6V6, 9 ; 6X5, 

812,1/9: 

2H6.ß1/9; 2SJ7H8 /6: 127R7.13/9 8 
12Ú5G. 811; 14R7, 6/9 ; 35L6, 8/9; 5OL6 7,11: 
RK34, 2034, 119 ; 954. 1/11 ; ATP4, 3'8 
VP23, ARP12, 3/6 ; EA50. 2!- ; ECH35. 1218 
MU14, 8/11 ; VU11I, 26. Post extra. 
32 MFD. CONDENSERS. 450v. (U.S.4.), 
guaranteed, brand new, 4 for 5'11. post 112. 
POTS, 1 and 2 Meg., 1'8 each. 100 k.. 
with switch, 1/8 I meg., with switch. 2'11. 
post extra ; 16 -16 mfd., 500v. wlcg., brand 
new, 311. 

REFLEX CABINETS 
IDEAL FOR HIGH QUA- 
LITY GOODMANS, 
WHARFEDALE. ETC. 
Corner 12' o edel ...15 gus. 
Reel angula r fr,m, 
Fully fined and beautifully 
finished in Walnut, Oak 
or Mahogany. 
Seed fu, derails to : 

CHAFFEY. CABINET CO. 
50A, CHIILTKNHAB RD. 

LONDON, 5.1.15 
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LYONS RADIO 
LTD. 

3 GOLDHAWK ROAD Dept. M.P. 
SHEPHERDS BUSN, LONDON, W.12 

Telephone : SHEpherds Bush 1729 
BARGAIN OFFER. -To free storage space 
we are offering brand new INDICATOR 
UNITS TYPE 182 aess relay) at, a clearance 
price. They are fitted with a cathode ray tube 
type VCR, 517 suitable for either TV or an 
oscilloscope. 3- VR91's, 4- VR65's, 2-5114, 9 -wire 
wound pots, and a wealth of other useful 
components. C.R. Tube TV. picture tested 
to ensure freedom from cut -off. PRICE 85/ -, 
carriage. 616. 
R.F. UNITSTYPES26AND 27.- Complete 
with valves and in brand new condition. 
PRICE 52 /6, post either type 2 / -. 
POWER UNITS, TYPE 104.- Rotary con- 
verter units for 12 v. D.C. Input and having 
a twin D.C. Output of 250 v. at 50 mA. and 
6.5 v. at 2.5 a. Can be operated in reverse 
from D.C. mains of 6 v. Totally enclosed 
in neat metal cases, 81 x 61 x 4iins. In good 
condition and working order. PRICE 1018, 
post 2/ -. 
MAINS TRANSFORMERS. Primary 
210'250 v. A.C. mains 50 cps. Secondaries : 

230/0,'230 v. at 80 mA.. 6.3 v. at 3 a. and 6.3v. 
at 2.5 a. Ex. Gov. potted type, 41 x 31 x 3in. 
PRICE 12/6, post 21 -. 
ACCUMULATORS, 2/12 volts. Assembled 
in metal cases Bi x 81 x 6ín., with carrying 
handle that folds flat when not in use. 
Rated at 12 v. -14 amp -hours. Connection, 
from each cell terminate to a threaded 
stem so that it Is quite easy to re- arrange 
connections to supply say 2 v. or 8 v. with, 
of course, a proportionate increase in amp - 
hour capacity. In unused condition, but 
outside of cases may be a little store soiled. 
PRICE 26 / -, carriage 
MORSE ('ODE PRACTICE OUTFITS. 
Comprise an adjustable audible note buzzer 
and well -balanced morse key mounted on a 
polished hardwood base 61 x 61 x lin. with 
battery retaining clips and 'phone terminals. 
As used by R.A.F. trainees. PRICE 5'9. 

Phone 
19 Optional 

It free with bovte. 
218. 

THE Fideiia 
7 

All models have variable selectivity, 
high quality detector, triode output 
stages, 7 valve model illustrated 
221-15-0. De-luxe 9-valve, 225 -5 -0. 
Major 10- valve, 231 -10.0. Minor 
6- valve, 217 -10-0. Data sheets on 
request. 

Fidelia Equipment 
2 Amherst Bord, Te'aoombe Cliffs, Sussex 

VALVES YOU CAN TRUST! 
We guarantee satisfaction. We do not dandle cheat, 
shoddy valves ao frequently offered to retailers. 
A- Maker's Cartons. B- Unused and boxed. 
Type A R Type A B Type A R 
6F6(4 9, /6 - 6Q7OT 18'8 11/- 7193 3,8 - 
ta) 018 8/8 6070 - 10/9 PAW - 3, /6 
6J5(1T 6/3 -- 68117 6/9 - ER34 - 2/6 
6270 - 88 68K7 7/3 - Ec31 - 4/8 
IK6(IT 91 - f,V6(f - 9/6 EF36 - 6/2 
61(7 7/9 - 6V60T' 12/8 - KT66 - 9'6 
6E7C1 8(9 - 1,2R6 - 219 RK34 2/8 2!- 
6K70T 818 5/9 PO - 811 VR150 101- -- 
6KROT - 128 u'4 3/8 - VÚ111 3/8 - 
,. ARGUS TUNOAR RECTIFIERS.-7.5-100 y. 
6 a.. 141. 
TV BLEEDER RESISTORS. -Lon,? glass, 1 m.. 4d. 
SLEEVING.- srerial offer; grecs, 1 mm., 116. yd. 
POTENTIOMETERS. -Sealed cartons. 500 k., 
I tin. dia.. l'8 ; lin. dis.. 2 / -. Loose, lin. dia.. 1 /9, 
5 W. ERIE RESISTORS. -- Brand new, :1 K.. 4 K., 
5.6 K.. 12 K. 2n K.. "n K.. 200 K.. 8d. 7/ -don. 
0.25 mid. 500 v. METAL TUBULAR/. -9d. 
WIRE -ENDED MICAS. SPECIAL OFFER. - 
U.S.A. 5,000 pl.. 2'8 dun. British, 75 pf., 0.002 mid. 
2/8 doz. 
tend S.A.E. for full 'list. Orders under £1 roost 6d. 

2A, BURNLEY ROAD, 
REED &FORD, AINSDALE, SOUTHPORT. 

November, 1952 

0 a ON CENTRAL 
Rß DIO STORIES 

REDUCED PRICES 
PHFLCO SETS RECONDITIONED 
5 -VALVE SUPERHET A.C. or Uni- 
versal Mains. Thoroughly overhauled 
at our Works. Ready for immediate 
use. Table models, size approx. 19 x 14 
x 10in.e 2 Waveband, 80 / -. 
TABLE MODELS, 3 Waveband as 
above, 2610/0. 18 x 20 x Olin. 
VIBRATORS. Type G.650. 12 -volt 
4 -pin, American base, 7/8. Type V5123, 
4 -pin, 12 -volt. American hase, 7/8. 
Bin. PM SPEAKER. 3 ohm used, 
but perfect condition. 5'8. P. & P. 1/6. 
NEW PM sig. SPEAKERS, 3 ohm. 
8:8. P. & P. ll -. 
ELECTRO MAGNETIC COUNTERS. 
600 ohm coil. Counting to 9999. 25 to 
50 volt, 41 x 11 x lin., 15! -. P. & P. 9d. 
WALKIE - TALKIE (TRANS - 
MITTER AND RECEIVER) 
SETS. TYPE 38 MK II. Range 
7.4-9 Mc's. We have just purchased a 
limited number of these sets all in new 
condition. Requires 3 v. L.T., 120/150 v. 
H.T. Complete with four APR 12, one 
ATP4 valves, one pair throat mikes. 
pair headphones andAerial, also battery 
junction box. In Metal case. Free 
wiring diagram. Less Batteries. 
24/10/ -. Carr. and packing 

, 
2/5. 

10 NIFE ACCUMULATORS. 
1.5. Size 61 x li e 11 In. 816. Includ- 

ing post. 
WE %'ANT TO BUY 

RADIO EQUIPMENT -0- AMPLI - 
FIER.S - TAPE RECORDERS - 
TELEVISION TEST EQUIPMENT - 

COMPONENTS 
NEW APT4 VALVES. 7'6. 6d. P. & P. 
EX- G.P.O. PLUG AND JACK, 2/3. 
EX- GOVMT. MII.LIAM.IETEBS, 
centre zero, 0 -30, 31n. dial, WI -. 1,- 
P. & P. 
LONDON CENTRAL RADIO STORES 

23, LISLE STREET, W.C.2 
Phone /Grams : GERrard 2969 

TAYLOR 7 -RANGE 
MULTIMETER 

Measures 0- 6- 30- 150- 300v., 0-30 -300 mA. 
-3A. (A.C. & D.C.), and Continuity. 
Finest low price instrument of its type. 

22/10/- (post 1 / -) 

GLYNDON RADIO SERVICE 
63, Glyndon Rd., S.E.18. Woo 2749 

VALVE BARGAINS 
Guaranteed : X78, 185BT, 128; 6J6, 12AT7, 
11 /6 ; EEO), ECL80, 6AKS, EF91, TP25, 
TH233. 6SL7, 10 /8 : 6X80, 1R5, ÚF41, 6L6G, 
E091. 10E- : HL41DD, 25L6, 9/8 ; 6V6G, 9/- : 
2A3, VP41, VP133, IIL133DD, 3Q4. 6E8. 
VR150,30. EL91, 807, 8/8 : EB91, 6L7, EF92, 
6X5, 6B4, 6F6G, EL35. KT93. 6N7, 604, 68F5, 
21151, 7/8 : 61(70. 688, 12SK7. 5130, 1L4, 3A4, 
6/6 ; 1A4, 1B4, 2A7, 31)6, 1209 128G7. 055, 
9001, 9003, MS /PEN. SP13C, PEN920A. 5 / -' 
954. 6H6, 2/8: EA50, 1/9. Photo Electric 
Cells, GS16, GS46. 25' -. 
ROOM TO ROOM COMMUNICATION 
without amplifiers or batteries. Can be 
used up to 100 yds. Only 7'6 per set, plus 
1/6 postage. 
CABINETS. Resin covered, in various 
colours and types, from 25/ -. Can be made 
to your specification. 

Orders under £2 add 9d. portage. 
ELECTRAD RADIO 

69, HIGH STREET, BELFAST, N- 

Amateur Radio Enthusiasts 
THE INCOMPARABLE 

GLOBE -KING 
SINGLE VALVE S.W. RECEIVER 

WORLD - WIDE RANGE . 11 -100 
METRES CRYSTAL, -CLEAR NOISE - 
FREE RECEPTION ELECTRICAL 
BAND - SPREAD TUNING 'EX- 
TREMELY LOW RUNNING!.COSTS, 

Catalogue Free. Stamp for Postage..f 
JOHNSONS (RADIO) `me 

48, FRIAR STREET. WORCESTER' 
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(Continued from page 546.) 
doh ray me . fah soh lah to doh 

1 i2v2a 2a ./24 la2b, 12. /2r, 12./i , 12. /211, 2 
It is interesting to reflect that the piano tuner uses 
his skill to put pianos out of tune to a very exact 

. degree and that to do this he listens for beats between 
two close frequencies much in the same way as an 
I.F. transformer " listens " to the difference between 
the signal and oscillator frequencies. Example : the 
third harmonic of C at 264 =792, compared with 
G's second harmonic at 2 x 12_ 

V 
/2 x 264= nearly 791, 

gives one beat per second. The interval doh to 
soh, known as a fifth, together with the octave interval 
(the only accurate interval in a well -tuned piano or 
organ) can be used to lay the complete scale, e.g., 
C,to G, G to D, D down to D, D to A, etc. 

Although a departure from the usual run of topics 
";Open to Discussion " I hope those not already 
aware of them will find these facts of interest. - 
R. STONE (S.E.25). 

Installations for Yemen 
SIR, -1 feel that your September " Round the World 

of Wireless " comments may lead readers to 
imagine that the marvels of radio are now only just 
reaching the Yemen States. 

May I quote a report by Dr. Harry Hoogstraal of 
the Naval Medical Research Unit No. 3 (U.S.) who 
toured a large afea of the Yemen some two years ago ? 
He states that at Ta'izz he observed messages being 
received from all parts by wireless "over as swift and 
efficient a system as we have ever seen." 

This from a man conversant with American 
standards of radio communication ! -FRANK H. 
COWLES (Southall). 

Condenser Testing 
SIR, -My letter printed in the issue for July was not 

intended to suggest that the addition of a poten- 
tiometer as suggested by Mr. Coombs would serve 
no purpose, but to correct what seemed to me to be 
a misleading statement and to make the point that 
there are better ways of making improvements to 
the basic circuit. How I think that these modifications 
should be made will be clear from the design now 
appearing in PRACTICAL WIRELESS. 

I would like to underline my chief criticism of 
Mr. Coombs' previous letter in which it was claimed 
that the use of the potentiometer would permit 
quicker results on larger condensers. This statement 
would seem definitely misleading: A smaller voltage 
certainly helps in the case of small condensers, with 
the proviso that, if it is desired to be able to form a 
reliable estimate of capacitance, the voltage should 
not be reduced so far that the charging curve (i.e., 
up to the striking voltage of the neon) runs beyond 
the." substantially straight " part of the exponential 
curve. The words within the quotation marks are 
those used in my previous letter. I know quite well 
the shape of an exponential charging curve and hence 
I avoided the mention of the " straight part of the 

charging curve," that Mr. Coombs aPpears to have 
read between the lines of my letter. 1 am quite sure, 
however, that Mr. Coombs, with his apparent ability 
to appreciate the mathematical formula involved 
knows quite well which part of the curve was referred 
to as " substantially linear." 

One gets the impression, at times, that it is not 
necessary to travel to South Africa to find condensers 
that rapidly deteriorate from the point of view of 
leakage and it is for this reason that the suggested 
test is applied as much as to test capacitance, but in 
all parts of the world it is necessary to avoid the use 
of leaky condensers in such positions as couplings 
between valves. 

Neons are not always marked when they have 
a resistance in the base, but I think that it will generally 
be found that the absence of such a resistance is 
noted on the lamp. The neon specified in the Power 
Pack article is particularly suitable, however, and is 
easily obtainable.-R. HINDLE (Wallasey). 

Amateur v. Professional 
sIR,- Replying to the letter of Mr. K. G. Harvey, 

N.13, I am'of the opinion that Mr. Harvey has 
misunderstood the meaning of radio amateur, as 
mentioned in the August issue. It was not intended 
to be used in a disparaging manner because, as we all 
know, the amateur plays and always has played an 
important part in national security and industry. 

I fail to see, however, where any question of 
ability or knowledge was mentioned and, furthermore, 
Mr. Harvey seems to think that the professional 
engineer is one that either owns a shop or is a service 
engineer. 

Surely a professional engineer is one that has passed 
his examinations and obtained his degrees and thereby 
earns his living in that capacity. 

For example, a medical doctor is a professional 
man, but it could not be said to apply to a male nurse. 
Similarly, a service engineer does not fall into this 
category .unless he is technically qualified and a 
member of one of the learned institutions. An 
electrician is not a professional, whereas a chartered 
electrical engineer is, and both earn their living doing 
their particular job. 

Nevertheless, the professional is really an amateur 
at heart ; this can be appreciated when one realises 
that a large number of highly qualified research, 
development and design engineers engaged in industry 
or Government research are also members of the 
amateur movement, whether members of the 
R.S.G.B. or affiliated societies. 
a I refer Mr. Harvey to the publications issued 

by learned societies wherein such valves as 
those listed are always appearing in new circuit 
techniques and electronic developments. The 
amateur and professional alike are to -day getting 
more electronically minded and both are interested 
in applying valves to new uses _other than radio. - 
E. G. BULLEY (N.14). 

(This correspondence is now closed. -ED.) 
Editorial and Advertisement Mew i 

" Practical Wireless," George Rewues, LW., Tower House, Southampton Street, Strand, W.C.S. 'Phone : Temple Bar 4Sí8. - 

Telegrams : Sewn,., Rand, Loadon, 
Registered M the O.P.O. for transmission by Canadian Magaaine Poet. 

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 Nescnes, Ltd.. Tower House. Southampton Street, Strand, W.C.2. ,Owing to the rapid progress in the design. of wireless apparatus and to our efforts to keep our readers in touch with the latest developments. 
we give no warranty that apparatus described in our columns is not the subject of letters patent. - 
Copyright in all drawings, photographs and articles published in Practical Wireless " is specifically reserved throughout the countries ;signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any. of these are therefore expressly forbidden'. "- Practical 

- Wireless " incorporates " Amateur Wireless." 
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HANNEY OF BATH offers : All com- 
ponents for the following : P.W. 3- 
speed Autogram, P.W. Tape Deck 
Amplifier, P.W. Crystal Diode 
Receiver, P.W. Electronic Organ, 
P.W. Direct Reading Bridge and the 
new " Viewmaster Tape Recorder." 
Send for detailed parts list for any 
or all of the above now. Acos GP20 
Pickups, std. or L.P., 71/5, heads 
only, 43/4. Acos Crystal Micro- 
phones, type Mic. 16 -1 and 16 -2, 
£12/121 -; Mic. 22 -1 and 22 -2,' £8/81 -; 
Mic. 30. £4141 -. W.B. Stentorian 
Speakers (all 3 ohm speech coil), 
2 }in. 18/6, 31in. 19/8, 5in. 21/ -, 6in. 
24/0, Bin. 32/6, 9in. 36/9, IOin. 44/8. 
Goodman's Speakers (15 ohms) Axiom 
150, £10/5/6; Audiom 60. £8/12/8. 
All the above speakers are tax free 
in limited quantities. Output 
Transformers, Partridge Williamson. 
£0/19/6; 50 -watt. potted for PX4, 
6V6. 6L6, and KT66 valves, in push - 
pull. 47/3; Elstone 7 -10 watt multi - 
ratio, 18/9; ditto 4 -watt multiratio, 
8/9; super- midget type for personal 
portables, 4/8; potted mike trans- 
formers. 60 -1 and 100 -1. 9/-; filament 
trans., 6.3v. 1.5a. 7/6. Cóilpacks 
Wearite. type 705. 53/4: Osmor Q 
type HO, 52f -; H.F. stage for same, 
21/8: ETA 4- station tuning unit, 47/4. 
Coils, Wearite P, 3/- each; Osmor Q. 
4/ -; Weymouth -H, 319; Weymouth 
TRF, 10/3 pair; Denco C. type TRF. 
0/- pair; RM TRF, 15/- pair. Dials. 
J.B. full vision. 13/3; J.B. S.L.5. 26/6; 
J.B. S.L.8, 27/6; also spare scales for 
same; Osmor dials, 24/8, escutcheon 
extra 4/- Rectifiers, Brinier RM1, 
4 /O, RM2 5 / -, ,RM3 6 / -. RM4 18/ , 
DRMIB 10 /-, DRM2B Ill -, SB3 10/e; 
Westinghouse 36EHT45 22/6; 36EHT50 
24/10. Viewmaster : Everything now 
in stock for all 5 channels; see our 
advert. in the current issue of 
PRACTICAL TELEVISION. Sundries: GEC 
Germanium crystal diodes. 4/- each; 
Polystyrene varnish. 1/10 large 
bottle; Solon pencil bit irons. 23/5; 
Taylor Montrose Multimeters, 50/ -; 
nuts, bolts, washers, etc.. etc. Send 
6d. stamp for our full lists now. 
L. F. HANNEY. 77. Lower Bristol 
Rd., Bath. (Tel.: 3811.( 

AL ALLOY PANELS, 16 gauge, for 
radio -and television construction. 
Send S.A.E. WILTON RADIO. 39, 
Giants Grave Rd., Neath. 

1:1 MAINS TRANSFORMER for P.W. 
Electronic Organ, 10 / H. L. 
BROWN, 16, Rowan Rd., Walsall. 
(Phone: 4888.1 

SERVICE SHEETSfor hire; reason- 
able charges; s.a.e. for particulars to 
W. J. HERBERT, 118. Gelli Rd., 
Gelli Pentre, Rhondda, Glam. 

WINDCHARGERS, 12v electric light- 
ing pplants; s.a.e. for folder. 

JAMIELITE," Midtaphouse' Works, 
Liskeard, Cornwall. 

MILLER'S " PANL " air -drying Black 
Crackle Enamel ; 418 4oz. jar. 
8, Kenton Park Crescent. Kenton. 
Middlesex. 

FOR SALE,- Advance Signal Genera- 
tor. E.2; Avo Valve Tester; Avo Test 
Bridge; good condition; £30 lot. 
PRYCE, The Stores. Weston Lulling - 
field. nr. Shrewsbury. 

KEYBOARD, with contacts, for sale. 
Suit ' P.W." organ in Sept. issue. 
Box No. 225. 

40 GERMANIUM Diode Circuits, 3/2. 
Tungsram Valves stockist. Send 6d. 
for lists. WESTWOOD RADIO, 
Westwoodside, Doncaster. 

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

RECEIVERS &COMPONENTS 
HOME CONSTRUCTORS, short wave 
radio, television. Send for free list. 
Components. Valves, Kits, Speakers, 
etc. THE RADIO EQUIPMENT COM- 
PANY (P.W. Dept.), Castor Rd., 
Brixham, Devon. 

EVERYTHING for radio construc- 
tors, Condensers, Coils, 'Valves, Resis- 
tors, etc. Send stamp for list. 
SMITH, 98. West End Road, More- 
cambe. Quick service. 

SERVIO . RADIO, 156-8, Merton Rd., 
Wimbledon, S.W.19. (Phone: LIB. 
6525.) Plated Instrument Handles, 
5 }in. between centres, 1/6 each; 4p. 
3 -way Midg. Wave Change Switches, 
2/11; 100 k- ohms Pots, long spindles, 
1/0; Stand. IFs. 465 kcs at 12/- a 
pair; 1.6. 3, 5, and 10 mcs, at 5/- 
pair; Coil Packs, L.M.S. 465 IF, 29/6; 
Amph. Inter. Octal Valve Bases, Od.; 
5in. Speakers. " Goodmans " still 
16'; Philips " Neon Indicators. 
pencil type, 100 -500 volts, AC /DC, 5/ 
each; Metal Recs., 280 volts at 
BO ma, 8/6; 2,000v. Electrostatic 
Meters, 3 }M., 15 /8; Moving Coil 
Meters. various types, 7/8. All 
Wearite and Denco goods in stock. 
Valses, all types at bargain prices 
Write for free list, offering you Free 
Valves with each order. 

75FT. COVERED AERIALS, 1/8. 
Many other bargains. Lists 4d. 
CARTER'S. 578, Washwood Heath 
Rd.. B'ham 8. 

LATEST AMERICAN RADIOS. -New 
and novel miniature receivers, port- 
ables, all -wave receivers, 1 to 6 tube; 
Electronic equipment, etc. Build your 
own from available parts. Complete 
list of blue -prints and parts lists 
available with full details, 3d. 
AMERICAN PUBLISHERS, Sedgeford, 
Norfolk. 

OUTPUT TRANS., stnd. pent, tapped, 
3/11, H /duty 10.000 ohms, 4/11; push - 
pull, 7 and 15 ohm, 7/11. Condensers: 
special offer, 450vw 8 mf, 1/9; 16 
mf, 2/6; 8x8, 3/ -; 32 mf, 4 / -, 32x32, 
5 /6. Bias: 25/25v, 1/6, 50/50v, 2/ -: 
0.1 350. e/- doz.; 500vw 8 mf 2/3, 16 
mf. 3/3; 8x0 3/9. Controls: L /make. 
semi -midget, L /spin, 500K and 1 

meg. DP /sw, 4/9; 47K and 100K. 
DP /sw, 4/8. Stamp lists. RADIO 
UNLIMITED, Elm Road, London. E.17. 

RADIO SUPPLY CO., 15, Wellington 
St., Leeds. Ex, Gov. Lines. Potted 
Smoothing Chokes, 330ma 5h, 12/9; 
220ma 5h, 10 /9; 100ma 10h, 8/11; 
100ma 5h, 6/9; Soma 501i 1250 ohms, 
9/0. Mansbridge type condensers 
500v wkg. 4 mfd, 2/9; 8 mfd, 4/9; 
Bak. Tub. .02 mfd 5000v, 2/9; .05 mfd 
3500v. 3/6. R1355 Receivers less 
valves. 15/-. plus carr. 5/ -. C.W.O. 
or C.O.D. over £1. Post. 1/- under 
£1. 

WALNUT Radiogram Cabinets of dis- 
tinction, stamp details. R. SHAW, 
69. Fairlop Rd., E.11. . 

SUMMER SALES. - Rock bottom 
prices; fast delivery. S.A.E. list 
ANNAKIN, 25, Ashfleld PIace, Otley, 
Yorks. 

REPAIRS AND REWINDS 
VACUUM CLEANERS and Gram. 
Motors, repairs our speciality. Arma- 
ture rewinds. new bearings and com- 
mutators fitted, also transformers 
rewound. Competitive prices. Trade 
enquiries invited. 14 days c.o.d. 
service. Send s.a.e. for price lists 
to: A.D.S. CO. (V.E.M, Dept.), 261 -3. 
Lichfield Rd., Aston, Birmingham, 6. 
Est. 1935. 

BOOKS 
BRITISH SHORT WAVE LEAGUE is 
devoted to the interests of amateur 
radio enthusiasts. - Publishes 12 -page 
" BSWL Review," monthly (members 
only). Offers many services and 
activity departments. World wide 
membership. Founded 1935. Apply 
for details to: BRITISH SHORT 
WAVE LEAGUE, 55, Victoria St., 
London. S.W.1. (Abbey 2384.) 
I.P.R.E. TECHNICAL PUBLICATIONS: 
5,500 Alignment Peaks for Super - 
heterodynes, 5/9, post free. Data for 
constructing TV Aerial Strength 
Meter, 7/6. Sample copy The 
Practical Radio Engineer, quarterly 
publication of the Institute, '2/-; 
membership and examination data 1 / -. 
Secretary, I.P.R.E., 20, Fairfield Rd., 
London. N.8. 
AMERICAN MAGAZINES, 1 year 
incl., Audio Engineering,'. 28/6; 
"High Fidelity," 28/6; Radio Elec- 
tronics," 32/3, etc. Send for free 
booklet. WILLEN LTD. (Dept. 40), 
101. Fleet St., London. E.C.4. 

TAPE RECORDINGS, ETC. 
SALE T /Recorder Pre -amplifier, plus 
R/P and erase Burgoyne heads, £18, 
new condition. GRAY, Fetterangus, 
Aberdeenshire. 
SEND P.O. 2/8 for full constructional 
details of latest and cheapest Home 
Constructor Tape Recorder Kit, as 
demonstrated at the Radio Show. 
HOME RADIO. 187, London Rd.. 
Mitcham, Surrey. - 

THE NEW LINE -A -TONE Tape Re- 
cording Panel, no threading of tape, 
fast forward and rewind, 3 speeds. 
complete freedom from wow or 
flutter; in fact this panel embodies 
all the requirements of the profes- 
sional recordist. The price still 
remains at £20. Place your order 
early. MORECAMBE SOUND SER- 
VICE, " Sealand Works," Cross Cop. 
Morecambe. 

SITUATIONS VACANT 
The engagement of Persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18-64, inclusive. or' a woman cif/M'18 -59, 
inclusive, unless he or she. or the employment. 
is excepted from the provisions of the Notifica- 
tion of Vacancies Order, 1952. 

R A D I O (METEOROLOGICAL) 
MECHANICS required by Meteorologi- 
cal Office. Qualifications: Basic know- 
ledge of radio and radar and experi- 
ence in maintenance 'operation of 
radar equipment, including oscillo- 
scopes. Successful applicants serve in 
U.K. and overseas. Commencing Lon- 
don wage £7/17/6 at age 25 or over 
rising annually to £9/10/6. Deduc- 
tion of 3/- for each year below 25. 
Overtime. night duty allowances, etc. 
Promotion prospects. Apply to: 
Borough Employment Exchange 

Dept. P.W.I, 236, Walworth Rd., 
London, S.E.17. 
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EX -W.D. unused Fluorescent Light- 
ing Sets for 12 and 24 volts D.C. in- 
put, 230v, A.C. output; Rotary Con- 
verter, Choke, P.F. Condenser, Leak 
Transformer for 85 watt Sodium 
Lamps; the whole enclosed in metal 
box; £5 to clear. A. J. PHILPOTT, 
Fountain Fenton, Stoke -on- Trent. 

D C TIONAL 
THE INSTITUTE of Practical Radio 
Engineers Home Study Courses are 
suitable coaching text for I.P.R.E. 
and other qualifying examinations. 
Fees are moderate. Syllabus of 
sçven modern courses post free from 
SECRETARY, I.P.R.E., 20, Fairfield 
R,d.. London, N.8. 
WORLD TRAVEL and Adventure in 
the , Merchant Navy. -Young men, 15 
years upwards, required for training 
i.a ' Marine Wireless and Direction 
finding at Sea. (Trainees in forth- 
coming Registration Groups are 
eligible for deferment of Military 
call -up.) Immediate sea -going posi- 
tions on completion of training. Suit - 
able candidates will be entered as 
otlicers and must be prepared to sail 
to all parts of the world. Low train- 
ing fees. 'Send 1/- P.O. for Prospec- 
tùs to OVERSEAS HOUSE (Dept. 
P:W.), Brooks' Bar, Manchester, 16. 
(Tel.: MOSs -side 2047.1 
FREE'! Brochure giving details of 
Home Study Training in Radio, 
Television, and all branches of 
Electronics. Courses for the Hobby 
Enthusiast or for -those aiming at 
the A.M.Brit.I.RE., City and Guilds 
Telecomnludications, R.T.E.B., and 
other Professional ' examinations. 
Train with the College operated by 
Britain's largest Electronic organisa- 
tion. Moderate fees. Write to 
E15.1. INSTITUTES, Postal Division, 
Dept. PW28, 43, Grove Park Rd., 
London, .W.4- (Associated with 
H.M.V.( 
RADIO OFFICERS urgently read. We 
train most ln shortest period. Train - 
ing fees payable after appointments 
Seed. Scholarships available. 
Boarders accepted. 2d. stamp for 
Prospectus. Wifeless College, Colwyn 
Bay. 
A.M,I.MECH.E., A.M.Brit.I.R.E., City 
and Guilds, etc., on "no pass -no 
fea " ternis; over 95% successes. For 
details of exams: and courses in all 
branches of engineering, building 
etc., write for 144 -page handbook - 
free. B.1.E.T. (Dept. 242B), 17, 
Stratford Place, London. W.I. 
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. 
Estd. 30 years; s.a.e. for prospectus 
from Director. THE WIRELESS 
SCHOOL. 21, Manor Gardens, London, 
N.7. (Tel.: ARC. 3694.1 

IT's NEW -SENSATIONAL 
POCKET- SIZE -" FLICK -A- 

DISC " -VALVE CHART 
(Copyright reserved) 

A 
FLICK O' THE DISC 

AND YOUR 
VALVE EQUIVALENT 

IS AT 
YOUR FINGERTIPS 

Instant Equivalents to over 300 British, 
American, and Ex -W.D. Valves. All 
types from 1.4 to 40 volts. 
A MUST for the Service Engineer 

From 2/6 EACH 
Post 3d. 

RICHARD EDEN, LTD. 
93. Westbourne Grove, London, 
W.2. Trude enquiries invited. 

ELECTROSTATIC VOLTMETERS, 0- 
3.500, Plug -in nits., 25/ -; Pocket Volt- 
meters m/c double reading, 0-15/250, 
with spike and prod, 12/6; Conden- 
sers, Tubular, 1,000 v, 0.1 mfd tropi- 
calised, Sd.; 600v, 0.01 mfd, Sd.; 600v. 
0.02 mfd, Od.; moulded plastic Axial 
Wire Leads. 1,000v, 47 mmf, Bd.; 100 
mmf, 8d.; Assorted Values, 5/. doz.; 
Electrolytics, 12v, 50 mfd, 6d.; 12v, 
4 mfd. 4d.; Oil Filled 600 v. 8 mfd, 
7/6; 600 v, 4 mfd, 5/ -; Resistors, 22k, 
4 watt. 1 / -; } meg. 1 watt. Bd.; 
Walkie Talkies, less case, valves. etc., 
15/; Motors, 1/6 h.p. 24v. A.C. /D.C., 
17/6. F. R. BARRETT, 7, Upper 
Kent St., Leicester, 
WALNUT Radiogram Cabinets. Stamp 
details. E. WISKER, 501, Hale End 
Rd., Highams Park, E.4. 

MORSE CODE Training 
Send for the Candler 

BOOK OF FACTS 
It gives details or all Courses available 

CANDLER SYSTEM CO. Dept. SLO 
S2b, Abingdon Road, London, . W.S. 
Candler System Co., Denver, Colorado, U.S.A. 

COILS 
For Summer All Dry Portable (June, 1951, 
P.W.), 4/3 : also Circuit for Simple A.D. 
2 -Valve Receiver. Dual Wave Coil with 
1: Valve, 2 Valve, and Crystal Receiver 
Circuits. 4/3. TRF Coils, ADS Band 3 (Aug. 
P.WJ, O18. pr. Coil for the modern 1- Valuer, 
(P W. Oct., 1952), 4/3 each. Trade supplied. 

T. G. HOWELL, 
29, McWilliam Rd., Brighton, 7. 

Good Investments 
CRYSTAL SETS. -The Lesdix new 1952 
Model in Bakelite case 84in. x Sin. x Sin. 
fitted Fitz -wound coil, var. coed. everset 
Diode Detector, telephone transformer, 
Headphones with headband, cord and plug, 
aerial and earth terminals. All aerial tested. 
Black, Maroon or Mottle Brown finish, 
30/ -, postage 2/6. 
MORSE PRACTICE SET. -A.M. Morse 
Key with twin -coil buzzer, space for 
battery. all on base, wired, 6/6, post I / -. 
MORSE SIGNAL LAMP.-Metal body 
bin. long, 2in dia., crackle finish, fitted 
lens and slide with three colour fitters, 
key and lampholder to take flash lamp 
bulb. 7/6, post 1 / -. 
CHOKES.-125 watt Chokes for Osira, 
Lamps. 12/6, post 1/6. 
HEATER ELEMENTS. -24 volts 75 watts 
flat copper clad with insulated connector, 
1/6 each, post 6d. 
MAGNETS. Swift Levick S.L.S. 36 
Horseshoe Instrument type, If in. dia., 
tin. thick, gin. polar gap, drilled poles, 
weight 2 ozs., lift 3 lbs., 2/6. Alni Dist 
Magnets, gin. dia., gin. thick, 3 /16in. centre 
hole, 3/6, post 6d. D.C. Electro Magnets, 
6 volt twin coil type, weight 10 ozs., lift 
4 lbs. 5/ -, post 6d. 

ELECTRADIX RADIOS 
Dept. G.214, Queenstown Road, 

Battersea, London, S.W.B. - Telephone : MACau(ay 2159 

One coil, 4 circuits. 
Simple receivers from a 
crystal set to a 3 valver. 
Full circuits enclosed. 
T.R.I. Coil. 5/- P.P. 6d. 

HILLFIELDS RADIO 
8, BURNHAM ROAD, 
WHITLEY. COVENTRY 

S'HET, R6; T.R.F., £5/51 -, including 
valves and cabinet; full instructions, 
1 /6; Electrolytics ali can 8 mfd, 
500v, 1/0 ea., 18/. dz.; Midget I.F.T.s, 
718in. sq., 465 kc, 8/13 pr.; .1 x 350, 
2/9 dz., .1 x 500, 4/- dz. T.R.F. 
Coils, 5/- pr.; 2 gross asst. B.A. 
Screws and Nuts, new, 5/-. Latest 
list, 3d. SUSSEX ELECTRONICS, 
LTD., Princes St., Brighton. 

VALVES 
VIEWMASTER Valves, exact to 
specification, guaranteed new and 
boxed, comprising 5 EF50, 1 6P25, 
1 KT61, 1 EBC33, 1 EB91, 2 61(25, 
1 13P28, set of 12 £612/6 including 
tax, (post and insurance 2/ -); PL38, 
PZ30. 17/6; 6P25. 13/6; EY5I, CCH35, 
ECH35, U22. 6F15, 6C9, 12/ -; 6K8GT, 
CL33, PL33, UCH42, UL41, UBC41, 
108'9. 1OLD11, 10CI, 11 /; 25Z5, UF41, 
UY41, UU9, U281, ECH42, 10 / -; KT61, 
EF80, FCL80, 12K8GT, - 9/8; 
25Z6GT, 35j,6GT, SOL6GT. 35Z4GT, 
6V6GT, AZ31. DH77, 6AT6, X78, 
CY31, U404, 10P13, 01.; 6AM6 ;'EF91, 
6F12, Z77, 8 /6; 6V6G, 5Z4G, EBC33, 
155, 1R5, 1T4,. 3V4.. 154,' 8/3; 354, 
9 /-;'.EF39. EF8. EF50, 7Y4, 7C5, 7C6, 
7B7, 7E7, 7S7, 7/6; E1391, 6AL5. 
HVR2A, 6K7G, 6)3. All new and 
boxed. Postage 4d. per valve extra. 
READERS RADIO, 24, Colberg Place, 
Stamford Hill, London, N.16. 

VALVES, types 6K7, 61(8, 6Q7, 5Z4, 
5Ú4G, IRS, 155, 1T4, 354, 807, 813, 
829. $32, 723; A /B, etc., wanted 
urgently; immediate collection. Write 
or phone: PYPE HAYES RADIO, 666, 
Kingsbury Rd., B'ham., 24. (ERD. 
4942.1 

VALVES, unused, 6SN7, 8 /.; ECC32, 
81 EF50, 6/ -; Twin 3 ;in. Microam- 
meters, SI.; post ex. McMANUS, 6, 
Fenwick Grove, Morpeth. 

W IN W OOD, 12, Carnarvon Rd., Ley - 
ton, E.10 

' 
offer. new surplus, 6X7. 

6U7. 6C, EF91, 6/6 each: CV133 
(EF91). 8 / -; 6VIG, 5Z4G. 6SN7, 6817, 
6E6, 6K6. EL32. 91- each. P.M. 
Spkrs., Sin. 10/9, 810. 14/9, .10in. 
22.6. V /cntrls, all values, 2 /; 
SP /sw. 4/3. Stamp list. 

WANTED 
NEW VALVES WANTED, small or 
large quantities, 6K8, 6V6, 5Z4, 
KT33C, IRS, 155. FW4 /500, 6Q7, 12X8, 
CO, VÚ39, EBC33. 334, etc., etc. 
Prompt cash. WM. CARVIS, 103, 
North Street, Leeds, 7. 

NEW GOODS ONLY 
CONDENSERS. -410 v. wkg.. 1 mfd., 2/2 
4, 3/2: 8. 3/4: 16. 418: 32, 5110 8-8. 4/9 
8 -16. 6 -; 16- 16.'2/3: 500 v. wkg., 1 mfd., 3/- 
2, 3,3: 4. 315; 8. 3 /9; 16, 6/ -: 32. 9r6 
P -s, CO: 8 -16. 8,8; 16-16, 919; 25 x 25 v. 
25 x 50 v., 50 x I2 v., 2/3; 50 x 50 v.. 2 /6. Tubulars, 500 V. wkg., up to 05, 8d.; to 

104 .006. .; to .04, 11.d 
.60 

.; to .1, 1/2; .2, 25. 
1,6:.5, 2 3. Moulded Mica, up to .002, 
to .01, 18: Sil. Mica, up to 100 pf., 9d.; 
to 500 PL, 1. -: to 1,000 pf., 1'2; 2,000, 3,000 

%f.. 
lie. 

'OLUMR CONTROLS, Long ePindles, all 
values. 3/3; with sw.. 5,3; D.P. sw., 8 / -; 
Semi Mide. type, t, I. 1, 2 meg.. 4/ -: with 
SW.. 5,9; D.P. sw., 01: Wire Wound, less 
SW., 1 K. to 80 K. 6/6; 1000 K.. 7; 9. 
RESISTORS. -All std. values, 1 W., 5d.; 
I W.. Sel.; 1 W., 8d.; 2 W., 1/ -: 3 W., 1 /3: 
Wire Wound, 5 W., up to 5 K., 2/ -; 10 W. up to 
to K.. 2/9. 
Terms: Orders up to 10 / -. post 6d.; up to 
£1, 9d.: over post free. Cash with Order. 
Obtain copy of our Lists, 5d., post free. 

RADIOLECTRON 
22, FRANCES STREET, SCUNTHORPE 

LINCOLNSHIRE. 
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VALVES. -8J6, 6SN7GT, 6K8GT, 6V6GT, 
5Y3GT, 6ßW6. 8ßE6, 6BA6, 6A6, 12BA6, 
12ßE6, EF92 (W77, 9D6), 918: 6SL7GT, 717A, 
VS70, VÚ508, 8 /8: 6AM6 (803. EF91. Z77. 
6F12), 6ÁT6 (1)H77), 6AC7, 6N7GT. PEN46. 
1T4, 1R5, 1S5. 1U5, 3A4, 354, 3V4, 8012, VT60, 
12SG7, 688, 7/8 6AL5 (EB91, D77, 6132, DD61, 
VR136, 12SL7GT, 12,150T, 12SH7, 6K7GT, 
RKR72, RKR73, JAN - CRP -72. 6/8 : 1A5GT, 
VGT128. 1299A. VT501, 1625. VRI35, VR137. 
CV189, VR56, VR66, 5/ -; VR54. V1165. 7193. 

3218: CV57, 2/ -;; 6Q7GTT,, 
/6L6. 6SU7GTY 

VALS EHOLDERS. -Mazda Octal. 2/8 for 
6; EF50 Ceramic. 2/6 for 6 ; B7G Amphenol, 
41 for 6 : British 4 -pin Ceramic, 1/- for 2. 

VOLUME CONTROLS. -Short spindle 2K, 
3K. 5K, 20K. 100K. 2/8 for 2 , - Midget 21in. 
spindle, I meg., 3/8 each ; 31ín. diameter 
lin. spindle, totally screened with brass 
cover, 100K, brand new, 5/- each. 
MOTORS. -12v. work. on A.C. or D.C. light- 
weight, approx. Olin. long x liin. x liín., 
with Switchgear, ideal for Models. etc , 19/8. 
ELLISON MAINS TRANSFORMERS. 
Type 190, Pr! 000. 220, 240v., Sec. 350- 0 -350v. 
120 mA., 5v. 5a., 6.3v. 56., 37/8: Type SP71, 
suitable for Williamson, Pr) 210. 230, 250v., 
sec. 425 -0-425v. 150 mA., 5v. 3a.. 53v. 4a., 
57/6. 
SIGNAL GENERATOR. -Type 22, new 
deliv.ry, complete with 6v. Vibrator Pack. 
Easily converted, 35/ -, 
CONTROL UNIT. -454A, containing 0 -1 
mA. Meter, Switches, 6 Pots., Panel Lights, 
etc., 301-. 
CONTROL UNIT.-C-56/APT-1, containing 
0 -1 mA. Meter. Switches, Panel Light, etc., 
22/6. 
ADMIRALTY S.M. DIALS. -White ivor- 
ine dial, -100 -1 ratio, 31ín. diameter. 718. 
TRIMMERS.- Postage stamp, 20 pF., 
HEADSET ADAPTERS -High to low 
impedance, 2/6. 

J. B. SERVICE (B.xI.yheath) LTD. 
5 MAYPLACE ROAD WEST, 

BEXLEYHEATH, KENT. 

" AUTOMAT " 
CHARGER BITS 

This shows the No. 
1 kit assembled 
into its case. Built 
in one hour, It is 
simple. foolproof 
and troublefree. 
All new material 
with full guarantee. 
Generous size 
components. No. 1 
kit 6v /12v. 2 amp. 

metal rectifier, 45 watt transformer ballast 
bulb for 2v.. 8v., 12v. charger, 38/64.. post 
1/84.. or with handsome steel case, 52/- plus 
postage 2/-. 
D,tto but 3 amp. rect and 65 watt. tons. 
46 /- or with ease 58/64., postage 2 /-. 
Iiminator Kit. trans, 136v. 30 nia. h.t. reef., 
2v. }a. trickle rect., 2 x 10 mfdo, condensen, 
case, lemma, grommets for 120v. 2/1/30 ma. 
eliminator with trickle charge. 42/ -. postage 
1 /4d., or less case. 35/-. postage 1 /4d. 

CHAMPION PRODUCTS. 
43, Uplands Way, London, N2L 

'Phone : LAB 4457. 

OUTSTANDING BARGAIN 

RADIO 6200 ANNOUNCES 
VALVES at 1/9 : EA50, Dl, CVO, 3136/1299, 

1LN5, 1LD5 : 2/6 : 954, 956, 2X2A, 7193 

3/6 : SP61, P61, NOTI, RK34, 2034; 5/- : 

6K7g. 6K7gt, 6152, 6JSgt, 6116, 1296, 12SH7, 
63117, 6AC7, 637g, 6SS7 ; 6/9 : KT61, 
6S07, 6SK7gt, 1 2C6. 12SC7, EC52, 12A6, 

EK32, EF36 : 7 /6: 12SL7, 7E7, 7X6. 7117. 7R7. 

7S7, 7Y4, EF22, lA5gt. 6N7g : 8/8: 1R5, 1T4, 

1S5, 354, 3Q4, 3V4, 151, 131177, W77, DH107. 

U78. DF92 ; 9 /6: 524g, 6L6g, Z77, 12AT7 
12AX7, EF41, ÚL41, X78, X79. D77, 6SN7 
6SA7, 6SL7 ; 10 /6: 6V6m, 69.6m, 6N7m 
6L6m, 6SQ7m, 8012, XBIm, 121f2gt, X76m, 

6Q7gt ; 11 /6: 5134g, 5R4gy. 

ARTHUR HOILE 
55 Union Street, Maidstone, Kent 

PHONE : 2312 

O.E.C. V.H.F. RECEIVERS 
The receiver is complete with 10 valves, 
as follows : H.F. and 1st Det. stages. ZA2, 
954 or EF50's. Local oscillator. Det. 19. 
three L.F stages KTW63's. Det. and 
A.V.C. D63 Double diode. L.F. H63. output 
10183. Noise Suppressor D63. Power re- 
quirements : 6v. 3 a. 270v. 80 ma. 

Technical Data 
Frequency Range 

(B) 95.5-100 mc's. (3.14 -3.0 metres). 
(C) 78.5-82 me's. (3.82 -3.66 metres). 
SPECIFY RANGE REQUIRED. 

Intermediate Frequency 8.3 -9.8 mc/s. 
Oscillator Crystal Controlled. (Crystal Not 

Included). 
Sensitivity 3 microvolts for 53 MW audio 
output. 30"' modulation as 130 me /s. Input 
impedance 72 ohms. 
Housed in a grey enamel steel case loin. -x 
Sin. x lin. Total weight 22 lbs. 

£2/9/6, plus 5'- carriage. 
H.P. RADIO SERVICES LTD. 

Britain's Leading Radio Mail Order House. 
55, County Road, Walton LIVERPOOL,' 

Tel.: :-AINTREE 1446. 

NUTS, BOLTS, SCREWS 

AND WASHERS 
ALL CADMIUM PLATED 

SET 305 (Size SBA). Assorted screws and bolts from 
5 /16ií.. to )tin long, with plain hex. nuts,innacle 

a nuts, double anchor nuts, lock washers end plain 
washers. All rust proof. Average Contents, 450 
Pieces 7/6. plus Od. post. 

SET 306 (Sias 4ßA1. Assorted screws and bolts from 
,lin. to )fin. lone, with plain hex. nuts, Hirnmonds 
nuts, and plain washer. All rust proof. Average 
Contents. 600 Pieces, 7/8, plus 6d. post. 

SET 307(Sisc SBA). Assorted screws from fin. to 11 in.. 
lone, with plain het. nuts, Sin-moods nets, shake 
proof washers, and plain washers. All rust proof. 
Average Contents, 750 Pieces. 7/8, plus 6d. post. 

By post air- freight or ship, anywhere fn the world, 
Orereros post r 

All sell evil pocked in compartmented Loxes. 

BERNARD F. WADE LTD. 
ILKLEY, YORKS, ENGLAND 

Tel. Ilkley 1767 

11 
tii.61i161:11 \ / \ 1k/ tlm 

LOUDSPEAKER BARGAINS 
List Price Our Price 

lin. -. 5 Ohm Lltr 39/4 121 
3lin.- 2/3 Ohm L/tr. 38'6 15/6 
bin. - 2/3 Ohm L /tr. 331 13/8 
81n. - 2/3 Ohm L/tr. 43'4 15/- 

10in. - 2/3 Ohm L'tr. 57 6 23/- 
101n. - 2/3 Ohm Wltr. 6.5,- 26/8 
3 only. Vitavox 1(12120 in cabinet. £12 each. 
2 only. Goodman 12in. S!soiled, £6 each. 

BRAND NEW BOXED VALVES 
5/ 6/8 718 '9/3 9/3 11 /6 

0SH7 605 6X5 OVO IR,: 6K8 
VR56 H1321 6SK7 8F6 EF91 ECH35 
635 KT2 63G7 5Z4 7S7 121(7 
9132 EB91 EL12 1T4 6K6 121(8 
1235 
D63 637 SP61 V 5 5L6 195 6X6 35L6 

FLASH 
LOUDSPEAKERS, Bin. P.M., 2/3 Ohms, L/ 
trans. 

ROAD; LONDON,, 17 (KEY 40131 

VALVES 
All Valves Guaranteed. 24 hours' service 
7117 ... ... 816 Z62 ... . 4/3 

4TSP .. ... 
5/- 

/- MSPEN(7 -Pin) 4/6 

SV215A ... ... 3/6 SP41 ..... ... 2/6 

MIR ... ... 48 EF50 (Vß91) ... 5/- 
42SPT ... ,.. 4/- 607 ,.. ,,.10 /- 
402 ... ,.. 41- 
CVO ,.. ... 4/6 

9132 ... ,., 4/6 
15D2 

... ... 1Ì8 

KT41 (V4B)... 4Í8 

5 (2V-Trbdë) 4Ì9 
KT24 (2V PEN) 41 
EF91 ,,. ...I0/8 
807 ... ... 9/6 
6J5 ... ... 5/8 

6V6 ... ... B1/8 
6SH7 

Á V4T... ...10Ì- 

V11111 . ...14%8 
1R5 ... ... 9r8 

C54/500... ... gg8 
FAO ,., ,., ßÍ6 

CV66 .., ... 4/- 
954 .,. ... 2/6 

FCL80 . ...10/- 
TELEVISION SET. Mark 17, 2 valve 
Battery Transmitter and Receiver. Will 
receive T.V. sound without modification. 
Instruction book and circuit free, 29/6. 
BRAND NEW PANELS, complete with 
18 cond.. 22 I watt Resistors, 3 Westectora. 
W x 6, Wx11,4 /8. 
CO -AXIAL CABLE, 75 ohms per ft.. 1J2 
per yd. 
YAXLEY SWITCH .-3 p., 6 
G.E.C. NEON TUNING INDICATOR 
with base. 2,3. 
FLAC 31' PM SPEAKER 13/6. 
CFLFSTION 10' PM SPEAKER 27/6. 
WESTF.CTORS W x 6, W x 11, 1/2. 
PHILIPS REPLACEMENT P01. -1 melt.. 
I meg. LIS, 5/8. 
JACK SOCKET for standard plug, L& 
G.P.O. PUSH SWITCH. 18. 
COLVERN V.W. POTS. -New. boxed. 
1 KO, 2 KO, 5 KO, 10 K-2, 25 KO, 50 0112: 2/9. 
Mail Order only. Postage over £2 free. 
Below 10/- 9d s; £1, 1/6. Catalogue. 

REX RADIO 
37, LOUIS ST., CHAPELTOWN RD.. 

LEEDS, 7. 

TWIN TRACK TAPE 
RECORDING 

Complete Kit, £24.10.9 (Carr. Paid) 

LANE MK II. TAPE TABLE 
Only, £16.10.0 (Carr. 10 /- extra) 

Detailed Plans & Instructions, 2/6. 

Demonstrations daily at our Shop. Open 
8.30 a.m. -6 p.m., including Sats. Send 6d. 
for our new 24 -page Catalogue of Radio 
and Engineering Supplies. 

Tel. : St. Albans 5951. 

BOLD & BURROWS, 
12/18 VERULAM ROAD (AS), 

ST. ALBANS, HERTS. 

H.A.C. 

SHORT WAVE 
EQUIPMENT 

Noted for over 15 years for . . . 

S.W. Receivers and Kits of Quality. 

Improved designs with Deneo coils : 

One -Valve Kit, Model "C" Price, 25'- 
Two ., "I:" ., 50/- 

All kits complete with all components, 
accessories, and full instructions. 
Before ordering call and inspect a 
demonstration sselVee 

e f r am, adrednvelope 
descriptive catalogue. 
"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. TH). 

11,o 
Old 

V 
Bond Street, 
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Practical Wireless 

BLUEPRINT SERVICE 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
Is. each. 
1937 Crystal Receiver... PW71' 
The " Junior " Crystal 

PW94* 

STRAIGHT SETS 
Battery Operated 

One -valve : 2s. each. 
The " Pyramid " One - 

valver (HF Pen) ... 1.W93 9 

Two -valve : 2s. each. 
The Signet Two (D & 

FW76* 

Three -valve : 2s. each. 
Summit Three (HF Pen, 

D, Pen) ... PW37' 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) PWS2* 

F. J. Camm's "Sprite" 
Three (HF, Pen, D, 

PW87* 

Four -valve : 2s. each. 
Fury, Four Super (SG, 

SG, D, Pen) ... ... PW34C* 

' Mains Operated 
Two -valve : 2s. each. 
Selectone A.C. Radio- 

gram Two (D, Pow)... PW 19' 

Three -valve : 2s. each. 
Double - Diode - Triode 

Three (HF Pen, DDT, 
PW23' 

Four -valve : 2s. each. 
A.C. Fury Four (SG, SG, 

13, Pen) ... PW20" 
A.C. Hall -Mark (HF 

Pen, D, Push -Pull) ... PW45* 

SUPERHETS 
Battery Sets : 2s. each. 
F. J. Camm's 2 -valve 

Superhet PW52' 

No.. of 
Blueprfe! 

SHORT -WAVE SETS 
Battery Operated 

One -valve 2s. each. 
Simple S.W. One -valver PWSS* 
Two -valve : 2s. each. 
Midget Short -wave Two 

(D, Pen) ... ... PW38A* 
Three -valve : 2s. each. 
Experimenter's Short- 

wave Three (SG, D, 
Pow) ... ... ... PW30A 

The Prefect 3 (D, 2 LF 
(RC and Trans)) ... PW63' 

The Band -spread S.W. 
Three (HF Pen, D 
(Pen), Pen) ... ... PW68" 

PORTABLES 
Four -valve : 2s. 

" Imp " Portable 4 (D, 
LF LF, Pen) ... PW86* 

Is. 
The " Mini -Four " All - 

dry (4 valve superhet) PW 

MISCELLANEOUS 
2s. each. 
S.W. Converter- Adapter 

(1 valve) ... P\\ 48A* 
(2 sheets), 7s. 6d. 
The P.W. 3 -speed Auto - 

gram. 

TELEVISION 
The Practical Television Receiver, 

(3 sheets) 10/6 
The " Argus " (6in. C.R. Tube) 2/6 

AMATEUR WIRELESS AND 

WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve : 2s. 
B.B.C. Special One - 

valver ... ... ... AW387* 
Two -valve : 2s. each. 
A modern Two- valver ... WM409* 

Mains Operated 
Two -valve : 2s. each. 

Consoelectric Two (D, 
Pen), A.C. ... ... AW403 

SPECIAL NOTE 
THESE blueprints are drawn full 

size. The issues containing 
descriptions of these sets are now out 
of print, but an asterisk beside the 
blueprint number denotes that con- 
structional details are available, free 
with the blueprint. 

The index letters which precede the 
Blueprint Number indicate the per - 
iodical in which the description appears 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur Wireless, 
W.M. to Wireless Magazine. 

Send (preferably) a postal onder to 
cover the cost of the Blueprint 
(stamps over 6d. unrcceptable) to 
PRACTICAL WIRELESS Blueprint 
Dept., George Newnes, Ltd., Tower 
House. Southampton Street, Strand, 
W.C.2. 

Nc. of 
Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2s. each. 
S.W. One- valver for 

America ... ... AW429* 

Two -valve : 2s. each. 
Ultra -short Battery Two 

(SG, del Pen... ... W M402* 

Four -valve : 3s. each. 

A.W. Short Wave World- 
beater (HF Pen, D, RC, 
Trans) AW4 36* 

Standard Four - valver 
Short -waver. (SG, D, 
LF, P)... ... ... W M383' 

Mains Operated 
Four -valve.: 3s. 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) ... ... WM391 * 

MISCELLANEOUS 
Enthusiast's Power Am- 

plifier (10 Watts) (3/ -) WM387* 
Listener's 5 -watt A.C. 

Amplifier (3/ -) ... WM392 
De Luxe Concert A.C. 

Electrogram (2/ -) ,.. WM403* 

QULi 1 COUPON 
This coupon is available until Nov. a 

3rd, 1952, and must accompany all 
Queries, sent in accord with the Lnotice on page 546. 
PRACTICAL WIRELESS, Nov., 1952 A 9 

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street, Strand, London, W.C.2. and p nted in England by W. SPE:9IGHT & SONS. LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand RDON & GOTCH (Alsia), LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Subscription rate including postage, for one year : Inland and Abroad l3s. 6d. (Canada 13e.). Registered at the General Post Office for the Canadian Magazine Post. 
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PYE 45 Mc /s STRIP.- Spëéial purchase of M.O.S. Type 3583 
Units. Size 15ín: x Bin. x 21n. Complete with 45 mcls Pye Strip,' 
12 valves, 10 EF50, EB34 and EA50, volume controls and hosts 
of Resistors and` Condensers. Sound and vision can be in- 
corporated on this chassis with minimum space. New condi- 
tion, Modification data supplied. Price £5, carriage paid. 

INDICATOR UNIT TYPE 182À. -This unit contains VCR517 
Cathode Ray 61n. Tobe, complete with Mu -metal screen, 3 
EF50, 4 SP61 and f 5U4G valves. 9 wire -wound volume controls 
and quaptity of Resistors and Condensers. Suitable either for 
basigg of Television (full picture guaranteed) or Oscilloscope. 
Offeried BRAND NEW (less relay) in original packing case at 
79,8. Plus 7/6 carriage. - s. 

1 

. 

^ * A COMBINED SIGNAL TRACER AND AUDIO OSCILLATOR * 
An easy -to -build unit that can be used for I.F. and Audio signal tràéing, withoutanyswitching or tuning, including variable out- 
put oscillator.; for amplifier checking. Highly sensitive, responds to signals picked up from an ordinary receiving aerial. The 
circuit is that of a high -gain 2- stage, resistance -coupled audio frequency amplifier, employing 3 miniature 1.4 valves, with a 31n. 
speaker in the output of the Power Amplifier Stage. An added advantage being that as this Unit is " All -Dry ". it can be used 
with safety on'A.C. or A.C./D.C. mains and Battery sets. The complete Kit with portable cabinet (size 6in. x 7/n. x 6in,)and bat- ' 

ters' weighs only 4 lbs.- We shall be. pleased to supply a complete.Kit for the construction of the above. right down to the last nut 
and bolt, including 2 -IT4 and 1 -154 Valves, 3ín. Speaker and Portable case and AR -Dry Battery. for £4/19 /8 Concise ' instructions 
and circuits supplied. if preferred, circuit and instructions only can be supplied for 1 /6 If required this Unit will be assembled 
and tested foran extra charge of 15/ -. This is a highly e0icient instrument and a MUST for every radio man. 

No. 38 " WALKIE- TALKIE " TRANS-RECEIVER, complete 20 mid. x 90 mid. 350 v.w., size 41ín. x lin., 7/6. Bias Condensers; 
with throat mike, 'phones, junction box and aerial rods in canvas 65 x 25 mfd., 50 x 12, 12 x 50, 1/8 : 50 x 50, 2/ -. All new stocks -NOT 
bag. Freq.. range 7.4 to 9 me /s. All units are as new and tested surplus. . 

before dispatch. As supplied to Overseas police forces. £4/19/8, STROBE UNITS.-Brand New, in sealed cartons -thesst contain 
carriage 2 /6. .. -. 6 EF50s, 5 EA50s, 1 SP61, a host of condensers. resistors, trans - 
WALKIE -TALKIE TYPE " 48." complete with 6 valves, 2VP23, formers, chokes, relays. switches, 7 pots and. 5 sm9uthing con - 
HL23, DD, QP25, TP25 and ATP9, aerial rods, I.F. trans., 1.6 me s, dessers. Size 18in. x Biin. x Tan. Only 6716, plus 5/- carriage. - 
mike trans. in new condition, but less transmitting components L.T. RECT'S. - 

and coil§ removed by M.J.S., 35/ -. carriage paid. 14/- less valves. 12 V. 21 A. Westinghouse ... ... ... ... ... 1 /PB 

MOVING COIL METERS (Brand New) : 12 V. 4 A. S.T.C. ... ..- ... -.... 
0 -50 mA. square panel mounting, tin. scale ... 7 ¡8 , 12 V. 8 A. S.T.C. ... .., ... ... 32/6 
0 40 V. square panel-mounting ... ... ... ... 7/8 . S.T.G. RECT'S, E.U.T. .. - 

0 -20A square panel mounting ... ... ... ... 7!3 K3725 650 V. 1 mA: 417 - 

0 -300 square panelmounting ... ... ... 12,8 K3/401,000 V. 1 mA.... 6/- 
0- 40/120 mA. double reading round scale ... .. 12/8 K3'100 8,5001 mA. ... ... ... 3.418 

21ín. Round flush'mtg:, drilled flange- há/20010.500 V. 1 mA. ... ... ... 28h 
Range 0/750 V. 200 ohms per V. each .. ... 22/6 II.T. R.ECT'S. i 

Range 0/1,500 V. 250 ohms per V. each -.. 22/6 S.T.C., 300 V. 75 mA. ... ... '' 4Ì8' Range 0/3,000 V. 200 ohms per V. each 
0-1 m/a 21ín. scale desk type ... ... .,,, 32!6 
WEARITE G.E.C., 1 mA. Meter Rest. ... . - 

705 Coil Pack 3 wave band ... ... ... 37/10 THE " 581N1- FOUR. " --4 Station midget portable as specified'. 
400ß Min. I.F.T. 465 kc;s pair ... ... ... ... 15 /- in PRAOncAL W!Racasa, 14 suitable condensers (incl. 8 mfd.); 
501 and 502, 465 kc's pair .. .. .. ... 14 /- 11 suitable resistors ; 4 137G V /Holders 1 pair Wearite 800 

80í1s pair ... ... ... ... ... ... ... 15'- I.F.T.'s 1 Elac 311n, P.M. Speaker 1 Speaker Transformer : 

CONDENSERS. -.1 mfd. 2.500 v.'.v., metal, 2'6 Electrolytics, 1.5 Vc. with D/P switch 4 valves, IRS. I55, IT4 and 3S4. AR above 
0 mfd. 450 v.w., 2/6. 8 x 8 mfd...41- : 16 mfd. 450 v.w.. 316 : 16 x 16 new and unused. Offered at £4112/6, carriage paid. 
mfd. 450 v.w., 51 -. All midget Tubular Cans, cardboard sleeves. Over 10,000 ex -Govt. Valves in stock at competitive prices. 

S HARROW ROAD, EDGWARE ROAD, W.2. TEL : PADDINGTON 1008/9, 0401. 

' COPPER INSTRUMENT WIRE (ex- stock) EUREKA & CONSTANTAN 

RESISTANCE WIRES. 

049 1/4 ' 2/2 1/4 2/2 1/4 2/2 114 2/2 17 1/6 1/6 
, 

19 .040 1/4 2/3 1/5 2/3 1/6 2/5 18 1/6 1/6 

20 .036 1/5 2/4 1/5 2/4 1/5 2/4 1/7 2/8 19 116 1/6 

21 .032 1/5 2/5 - - 1/5 2;5 I/8 2.110 20 - 1/6 -, 1/6; 
! 22 .028 1,6 2,6 1/6 2/6 !/6 216 1/9 3j- 21 1/6 1/6 

23 .024 1/7 2/7 1/7 2/7 117 2/7 IRO 3/2 22 1/6 -1 /8'; 
24 .022 1/7 2/8 117 2/8 10 2/8 ., 1/10 3/2 23 1/6 110 . 

25 .020 1/8 2'9 1/8 2/9 I/B 2/9 I /11 3/4 24 1/8 

26 .018 1/8 2;10 1/8 -2110 - - 1/9.- .2/11 - - 4/- '316 25 - I /IO _ 2/2% 

27 .0164 1/9 2í1I 1/9 2/11 1/10 3/I - 2/1 _ 3/8 . 
26 2/- 2/4 

28 .0148 1/9 3/- 1/9 3/- 1/10 3/2. _ - 2/2 ..,3/10 27 2/- 2/4 . 
29 .0136 1/10 3/I 1/10 3/I I /II 314 2/3 _ 4/ 28 2/- 2/6 
30 .0124 1/10 3/2 1/11 3/5 2/- -3/6 2/4 1.12 29 2/2 2/6 . 

31 .0116 1!11 3/3 2/- 3,'6 2/I 3/7 2/5 4/4 30 -- 2/2 - .216 
32 .0108 1/11 3/4 2/I 3/8 2/I 3/8 2/7 4/8 31 2/3 2/8 
33 .010 2/- 3/5 2/2 3/10 2/3 3/11 2/10' 5/2' 32 2/3 2/9' 
34 .0092 2/- 3/6 2/3 4/- .2/4 4;2 2/11 5/4 33 2/4 3/.... 
35 .0084 2/1 3/7 2/4 4/2 - 2/6 4/5 3/1' . 5/8 34 2/6 .3/- 
36 .0076 2/I 3/8 2/6 4/5 2/7 4/8 3/3 6/0. _ . 35., ., 2/8 , 3j3! 

37 .0068 2/2 3/10 2/7 4/8 3'- 5'6 3/5 6/4 36 2/9 3/6 
38 .006 2/3 4/- 2/9 4/11 6;2 3/7 6/8 37 3/- 3í9' 

139 .0052 2/4 4/2 2/10 5/2 - - 3 /10 7/2 -38..'bare_ ' 3/3 , 4/3 ' 

40 1 .0048 2/5 4/4 3/- 5/6 4/7 8/2 4/1 7/8 40, 3 /- - 4/9 
41 ' .0044 1/6 per oz. 1/9 per oz. -- 2 ¡3 per oz Up to 48 swg stocked. ' 

42 .004 119 2/- 2/6 " ' LITZ WIRES also available. 
43 .0036 2/3 2/6 ,. 3/ Large stocks of B.A. SCREWS, 44 0028 31- 5/ NUTS, WASHERS, SOLDERING 
45 .0024 4/- - 5/6 , TAGS & EYELETS ; Paxolin type 46 4 

swg 
5 / -' 5/- 7,6 " TUBING ; Laminated Bakelite and - 47 and 48 swg Enam. and 47 swg E.S.S.C.'wires in stock. State. needs. 

- 

- Ebonite PANELS ; TUFNOL and 
All above postage extra. POST ORDERS ONLY PLEASE. Send stamp for comprehensive lists. EBONITE TUBES and ROD ; 1 

ERIE and DUBILIER' RESISTORS 
GERMANIUM AND SILICON 

DIODFcs.. 
Trade sunolied. 

ERICES PER OUNCE 

POST RADIO - -SUPPLIES 
33 BOURNE GARDENS. LONDON, E. ILL : CLISSOLU 4688 & 2021 

POST RADIO - -SUPPLIES 
33 BOURNE GARDENS. LONDON, E. ILL : CLISSOLU 4688 & 2021 

ERICES PER OUNCE 

EUREKA & CONSTANTAN 

RESISTANCE WIRES. 

POST RADIO - -SUPPLIES 
33 BOURNE GARDENS. LONDON, E. ILL : CLISSOLU 4688 & 2021 

ERICES PER OUNCE 
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